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Preface

Thank you for purchasing this product. Read this manual carefully before using the product to ensure the

correct use of the product. Keep this manual handy for quick reference whenever needed.

This manual includes:

Installation and inspection of NC controllers

Wiring for connectors of the NC controllers

Description of the function and operation of NC controllers
Description of parameters

Troubleshooting

NC controller product features:

Built-in 32-bit high-speed dual CPU for multi-task execution, improving operating
performance

User-friendly human machine interface

Interfaces for auto tuning and gain adjustment of the servo, meeting different machine
characteristics

CNCSoft software for configuring user-defined screens

Front USB interface (port) for easy data access, data backup, and parameter file copying

In Spindle mode, you can control the spindle system with DMCNET communication or analog
voltage according to the requirements

Serial /0O modules for flexible 1/0 configuration

How to use this manual:

Use this manual as a reference when installing, setting up, using, and maintaining the NC

controller. Read this manual before using and setting this product.

Delta technical services:

Consult your Delta equipment distributors or Delta Customer Service Center if you encounter any

problem.



Safety Precautions

Refer to the pin assignments when wiring. Ensure the product is properly grounded.
Do not disassemble the controller, change the wiring, or touch the power supply when the

power is on to avoid electric shock.

Pay special attention to the following safety precautions at all times during installation, wiring, operation,

maintenance, and examination of the controller.

The symbols of “DANGER”, “WARNING” and “STOP” indicate:

= > o

9
o

Installation

o

=
=
>
«Q

o

Operation

>

WARNING

ST Ol u

Danger. May cause severe or fatal injuries to personnel if the instructions are not followed.

Warning. May cause moderate injury to personnel, or lead to severe damage or even

malfunction of the product if the instructions are not followed.

Absolute prohibited activities. May cause serious damage or even malfunction of the

product if the instructions are not followed.

Follow the installation instructions in the manual, or it may result in damage to the
equipment.
Do not expose the product to an environment containing vapor, corrosive gas,

inflammable gas, or other foreign matter to reduce the risk of electric shock or fire.

Connect the ground terminal to class-3 ground system. Ground resistance should not

exceed 100 Q. Improper grounding may result in electric shock or fire.

Correctly plan the I/O configuration with the MLC editor software, or abnormal operation
may occur.

Before operating the machine, properly adjust the parameter settings, otherwise it may
cause abnormal operation or malfunction.

Ensure you can activate the emergency stop at any time, and avoid operating the

machine in unprotected condition.

Do not change the wiring when the power is on, or it may lead to personal injury caused
by electric shock.
Do not use a sharp-pointed object to touch the panel. Doing this may dent the screen and

lead to malfunction of the controller.



Maintenance and Inspection

B®  When the power is on, do not disassemble the controller panel or touch the internal parts
of the controller, or it may cause electric shock.

B Do not touch the wiring terminal within 10 minutes after turning off the power since the
residual voltage may cause electric shock.

O B Turn off the power before replacing the battery, and check the system settings after the

replacement.

B Do not block the ventilation holes when operating the controller since poor ventilation

may cause malfunction of the controller.

Wiring Method

B Power supply: use a 24 Vbc power supply for the controller and comply with the wire

specification when wiring to avoid danger.

B Wire selection: use stranded wires and shielded multi-core stranded wires for signal

A cables.

warnne B Cable length: the maximum cable length of the signal cable for remote I/O and DMCNET

communication is 20 m and the maximum cable length of other signal cables is 10 m.

B The local I/O and remote I/O require an additional 24 VVpoc power for signal input and

output.

Wiring of Communication Circuit

B DMCNET wiring: the wiring materials should comply with the standard specification.

A B Make sure the controller and servo drive are firmly connected, or loose cables may cause

WARNING .
abnormal operation.

Note: the content of this manual may be revised without prior notice. Download the latest version from Delta’s website.
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Product Inspection and
Model Explanation

Before using the NC series products, read this chapter for information about the model

explanation and product interface.
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1.1 Productinspection

In case of packaging mistakes or damages during shipping, check the items listed in the

following table carefully. If any issue occurs, contact the distributor for service.

Item Content

Check the model number on the nameplate of the controller. Refer to

Purchased product Section 1.2 and Section 1.4 for Model explanations.

Buttons Press the buttons to check if the operation is smooth*.
Appearance Visually check if there are any damages on the exterior of the product.
Connectors Check if there are any loose connectors.

Note: check the buttons for all models except for the NC30E(H) series, which does not have operation

panels.
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Product Inspection and Model Explanation

1.2 Model explanation - A series

B Nameplate information

Model number —————- o

A AELTA

DELTA ELECTRONICS, INC.

CNC Controller
MODEL : NC200A-LI-A

Input power =—=—=—=—+ e INPUT : DC +24V Class 2 / 600 mA

Barcode and I

————J—-® 200ALIA6T16010001

serial number

Designed by DELTA Taiwan
No.18, Xinglong Rd., Taoyuan City 33068, Taiwan

(o

CERTIFIED

SAFETY US CA
E206327

IND. CONT. ED.

I?Aﬁ@

MADE IN TAIWAN

B Model explanation

NC series controller (MOP integrated)

NC2OOA-LI-AE
W @@ ©6© 0
No. Item Description
(1) Series name NC2: 2 series controller
(2) Display 0: 8” screen
3) Screen orientation | 0: horizontal
@ Series type A: MPG not included on machine operation panel B
P: MPG included on machine operation panel B
(5) Model L: lathe
(6) Type I: integrated (machine operation panels integrated)
(7) Version A: standard
Blank: Traditional Chinese
(8) Language S: Simplified Chinese
E: English
OPENCNC series controller
NC30 E
o @
No. Iltem Description
(1) Series name NC30: 3 series controller
@ Series type E: embedded A series
EH: embedded multi-axis A series
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1.3 Product interface of NC controller — A series

NC200A-LI-Al]

1 (1) (2)

R i
{ﬁ)""-@

()t [ET

o

L]
[IE]
[IE]

EEIEEEE R E
MEEEEEEE]
R EEIEIIEENE]) |
L JELTE

£

]

@ -0 BE EEEHEEM EHEE
e EEEEIEN

(4) - EEEEEE RO
a o : [+] o
(5)

No. Item No. Item
Q) Screen 5) Machine operation panel B
2) Machine operation panel A (6) USB port
?3) CYCLE START ©) Function keys
4) FEED HOLD
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NC200P-LI-AL]
M @

£ ' EEEEEE
o@D

A

CEFLEE

mgg ™ E

(7)-----[CI _ | & @ __ SEEEE=

m’"’ EEEE EEE EFEE
@ -l ) IE]IIQ FEE EHE Q )
e EIEEE EED FEE

L] G E@I@ [&JIEIE] HES EEE

l

éuh &)

No. Iltem No. Iltem

) Screen (6) USB port
2 Machine operation panel A ©) Function keys
3) CYCLE START (8) Emergency stop
(4) FEED HOLD 9) MPG

(5) Machine operation panel B
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1-6

NC30E(H)

- (1)
(2)
-3
(4)
1= (5)
- (6)
No. Item
(D) Indicators
@ Remo.te 110 module-connector
(high-speed serial 1/0)
3) HSI connef:tor
(high-speed input)
4) MPG (handwheel) connector
(5) Spindle connector
(6) 24 V/pc power input for the controller
©) CF card slot
®) P_AN interfacg .
(USB port for connecting to machine operation panel B)
©) _ USB ports .
(for connecting to the mouse, keyboard and USB drive)
(10) VGA c.onnector
(for connecting to a screen)
(11) Ethernet connector
(12) DMCNET connector
(13) Mode switch
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1.4 Model explanation - B series

B Nameplate information

A AELTA DELTA ELECTRONICS, INC.
CNC Controller 5
Model number —————- * MODEL : NC200B-LI-A
Input power =—=—=—=—+ e INPUT : DC +24V Class 2 / 600 mA

CERTI FIE D
SAFETY US CA
E206327

Designed by DELTA Taiwan MADE IN TAIWAN
No.18, Xinglong Rd., Taoyuan City 33068, Taiwan

IND. CONT. ED.

Barcode and
serial number

I?Aﬁ@

————J—-® 200BLIA6T16010001

B Model explanation

NC series controller (MOP integrated)

NC200BLJ-LI-00J
1 @0 @ GO 0

No. ‘ Item Description
] NC2: 2 series controller
(1) Series name
NC3: 3 series controller
) 0: 8” screen
(2) Display
1: 10” screen
) ) 0: horizontal
3) Screen orientation
1: vertical
) B: B series
(4) Series type
BH: multi-axis B series
(5) Model L: lathe
I: integrated (machine operation panels integrated)
(6) Type P: split (machine operation panels not integrated)
S: split (machine operation panel A integrated)
) A: MPG not included on machine operation panel B
(7) Version
P: MPG included on machine operation panel B
Blank: Traditional Chinese
(8) Language S: Simplified Chinese
E: English
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OPENCNC series controller

NC30 EBU
®» @

No. Item Description

(1) Series name NC30: 3 series controller

EB: embedded B series
(2) Series type
EBH: embedded multi-axis B series
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Product Inspection and Model Explanation

1.5 Product interface of NC controller —

NC200BU-LI-AO

(3)-—{f

(4)—

(™)

B series

(2)

@ NELTR

v

(=] [F9) [re] [ee] (][] [es] [o]]

EEIET §IPA@

.,—~ ..—~ .v—. .,—~

(7)

No. Iltem

(2) Screen

2 Machine operation panel A
3) USB port

(4) Function keys

(5) CYCLE START

(6) FEED HOLD

(7) Machine operation panel B
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NC200BU-LI-PO

A&@m

(5] [ [] [ [ [ee] [o]]

. ., , ol ; -, ',. 0,
m E»:
!um mq sm zns m;

(8) 1 !I = QIQ
ERIE z o/
J !Im HEH EiEE

/H
um

(9)

No. Item

(2) Screen

(2) Machine operation panel A
(3) MPG

(4) USB port

(5) Function keys

(6) Emergency stop

7) CYCLE START

(8) FEED HOLD

9) Machine operation panel B
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NC200BLI-LS-Al

ABommo

(3) -t

(4) 11— [ [ =] [=] ] [F] [=] [=]]

o

[e] ]
No. Item
Q) Screen
2 Machine operation panel A
(3) USB port
(4) Function keys
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NC30EBL

@) @) 2 @3y

T7-®

H-a ®
== @

T-®

ft-®

m I M MM m

TT— (10) ®
(C)
Ol 1
No. Item No. Item
(1) CF card slot (8) MPG connector

USB ports (for connecting to

@) the mouse, keyboard and USB drive)

9) Spindle connector

VGA connector
(3) i (10) CN1 connector
(for connecting to a screen)

24 Vpc power input

4) Ethernet connector (11) for the controller

(5) DMCNET connector (12) Keypad 1/0O module connector
(6) Indicators (13) I/0 1 module connector
©) Remote I/O module connector (14) 1/0 2 module connector
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Installation

This chapter provides the outline dimensions, mounting dimensions, and hardware

specifications of the products. Follow the precautions of voltage, current, temperature,

or other conditions for installation. Otherwise, personnel injury or equipment damage

may occur.

2.1 Aseries product INSLAIlALION «««««xxrrrrrrrrtreeaniiii 2.2
2.1.1  Ambient Storage CONGItIONS -« «««««++++sssrrrrrrrrrritiaaiii e 2.2
2.1.2 Ambient iNnstallation CONQIIONS «««««xxxrrrrrrtrmenmmmtninienaneneireanennanens 2.2
2.1.3  Mounting MEthod @Nd SPACE ««««++++++ s rrrrrrrrrrttaaaaniiiiiii e 2.3
2.1.4  Hardware SPECIfiCAtiONS ««««««««««ttteermmmmrrmmmiiiitiaaaaii 2.3
2.1.5 Outline and Mounting diMENSIONS -+ +rrerrrererriee 2.4
2.1.6 Operating interface installation (for OPENCNC models) -+« vrvrveveinnns 2-7

2.2 B series product iNSTAllAtioN ««««« - +««xrrrrrrttetanniiiiiiii 2-9
2.2.1  Ambient Storage CONGItIONS -+ +««+«+reerrrrrrreriiiiiiiaiiii e 2-9
2.2.2  Ambient iNstallation CONQIIONS «««««xxxrrterermenmmmmmmaneananataeeenanaanens 2-9
2.2.3 Mounting Method and SPACE «+«««««++++«rrrreerrrimiiiiniiiiiiia e 2-10
2.2.4 Hardware SPECIfiCatioNS «««««««««ttteesammmrrmmrriiiiiaaasi e 2-10
2.2.5 Outline and Mounting diMENSIONS -++++++«+xxrerrrrreeerniiiiiiiiiiee 2-11
2.2.6 Operating interface installation (for OPENCNC models) -« «-:veveeeveenenen 2-15
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2.1 Aseries product installation
2.1.1 Ambient storage conditions

Before installation, this product must be kept in the shipping carton. To retain the warranty
coverage and ensure future maintenance, follow these instructions for storage. While the product
is temporarily not in use:

B Store the product in a dust-free and dry location.

Store the product in an ambient temperature range of -20°C to +60°C (-4°F to +140°F).
Store the product in a relative humidity range of 10% to 95% RH (non-condensing).

Avoid storing the product in an environment containing corrosive gas and liquids.

The environment should be free of devices that generate excessive heat; no water, vapor,
dust, and oily dust; no corrosive and inflammable gas or liquids; no airborne dust or metal
particles; the environment should be solid without vibration and interference of

electromagnetic noise.

2.1.2 Ambient installation conditions

Operating temperature for the NC series controller: 0°C to 55°C (32°F to 131°F). During
long-term operation, it is advisable to keep the temperature of the operating environment below
45°C (113°F). If the temperature is above 45°C, install the product in a distribution board which is
well-ventilated without overheating risks. Also check if the vibration of the machine affects the

electrical devices in the distribution board.

In addition, follow these precautions when selecting the installation site to retain the warranty

coverage and ensure future maintenance for the Delta NC controller.

B The environment should be free of devices that generate excessive heat; no water, vapor,
dust, and oily dust; no corrosive and inflammable gas or liquids; no airborne dust or metal
particles; the environment should be solid without vibration and interference of
electromagnetic noise.

B The temperature and humidity of the installation site for the NC controller should be within
the specification range.

B Avoid storing the NC controller in an environment where the vibration exceeds the

specification range.

Lathe Machine Operation and Maintenance Manual
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2.1.3 Mounting method and space

Important:

B The NC series controller must be mounted vertically on a dry and solid platform which
complies with the requirement of NEMA.

B For better ventilation and cooling, allow sufficient clearance space (50 mm (1.97”) is
recommended) between the NC controller and the adjacent objects or wall, or it may cause
malfunction of the controller.

B Do not block the ventilation holes of the NC controller, or it may cause malfunction of the

controller.

2.1.4 Hardware specifications

NC200 A series lathe controller

Model NC200A-LI-A_ ‘ NC200P-LI-A_
Operating environment 10% to 95% RH [0°C to +55°C (32°F to 131°F)]
Storage environment 10% to 95% RH [-20°C to +60°C (-4°F to +140°F)]
Cooling method Natural cooling
Voltage +24 Vpc (-10% to +15%) (built-in isolated circuit)
DS Ui E ey Between 24 Ve and FG terminals: 500 Vac for 1 minute
voltage
Power consumption 15 W (24V; 0.6 A)
3V lithium battery (CR2032) x 1
Battery Battery life varies according to the ambient temperature and operating conditions;
approximately 3 years in room temperature of 25°C (77°F)
Weight (kg) 4.5 4.7
OPENCNC A series controller
Model | NC30E(H)
Operating environment 10% to 95% RH [0°C to +55°C (32°F to 131°F)]
Storage environment 10% to 95% RH [-20°C to +60°C (-4°F to +140°F)]
Cooling method Natural cooling
Voltage +24 Ve (-10% to +15%) (built-in isolated circuit)
DRSS T el Between 24 Vpc and FG terminals: 500 Vac for 1 minute
voltage
Power consumption 15W (24V; 0.6 A)
3V lithium battery (CR2032) x 1
Battery Battery life varies according to the ambient temperature and operating conditions;
approximately 3 years in room temperature of 25°C (77°F)
Weight (kg) 0.8
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2.1.5 Outline and mounting dimensions

NC200 A series lathe controller - appearance and dimension tables

NC200-A-LI-A_ dimension drawing

&

Outline dimension table

H

W

Symbol Dimensions
A 400 mm
B 390 mm
C 320 mm
D 310 mm
E 22 mm
F 70 mm
G 130 mm

(Min. required distance for installation)

Mounting dimension table

Symbol Dimensions
H 302 £ 0.3 mm
H1 310 mm
w 378 £ 0.3 mm
WA1 130 mm
W2 130 mm
W3 130 mm
| ®4 mm

H H1
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NC200P-LI-A__ dimension drawing

3 . g E & W
B
l._ e o o e oY ]
Fe I '
iE=a@
i L
il1l s Y il
: R | o o HHil

uinlila
49

L F | L w1 | w2 | Wy |
Outline dimension table
Symbol Dimensions
A 400 mm
B 390 mm
c 320 mm
D 310 mm
E 22 mm
F 70 mm
G _ . 1.30 mm .
(Min. required distance for installation)

Mounting dimension table

Symbol Dimensions
H 302 £ 0.3 mm
H1 310 mm
w 378 £ 0.3 mm
WA1 130 mm
w2 130 mm
W3 130 mm
| ®4 mm

2-5



Installation

Lathe Machine Operation and Maintenance Manual

2-6

A series OPENCNC - appearance and dimension tables

NC30E(H) dimension drawing

m

|

r

Outline dimension table

_ = =
= ==
—_ /= =
— /= —
=1 —

H1

Symbol Dimensions
A 60 mm
B 19 mm
C 196 mm
D 213 mm
E 164 mm
G 70 mm
Mounting dimension table
Symbol Dimensions
HA1 201 +0.3 mm
W1 19+ 0.3 mm
| M5
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2.1.6 Operating interface installation (for OPENCNC models)

B Operating interface installation

A. Connectthe OPENCNC series controller to standard operating interfaces, including (1) Delta
HMI screen, (2) keyboard (functions the same as machine operation panel A), and (3) 2
machine operation panel B.

B. Connect the OPENCNC series controller to non-Delta operating interfaces, including (4)
screen and (5) keyboard.

VGA (1)
VGA
(4)
USB j_ ; 2 . &’
: 2 538 533 (2)
5’-&9!!.0 5)
(5) |gapensennssa 858 Baal USB |
b-oouu
(3)
(6)

LC000Q000CAR] -

I (——) C‘:D
6 il

3]

]
:iu:

(8)

The NC series controller can connect to (6) ASDA series AC servo drives, (7) ASDA-S spindle

servo drive, (8) ECMA series servo motors, and (9) ECMS series spindle servo motor.
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B Connection through computer and network

Connect the OPENCNC series controller to (3) ASDA series AC servo drives, (4) ASDA-S
spindle servo drive, (5) ECMA series servo motors, and (6) ECMS series spindle servo motor

through the computer and network, including (1) PC-based controller and (2) mouse and the

public software for Delta OPENCNC.
—
Fﬁ \
e So
2 =

°“\

™

N Ethernet
) UL

(2) (1)

=88 7
——— §

i
(3) E][ f—igl[ ¥

0CO000ADDOOD

il
Il
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2.2 B series product installation
2.2.1 Ambient storage conditions

Before installation, this product must be kept in the shipping carton. To retain the warranty
coverage and ensure future maintenance, follow these instructions for storage. While the product
is temporarily not in use:

B Store the product in a dust-free and dry location.

Store the product in an ambient temperature range of -20°C to +60°C (-4°F to +140°F).
Store the product in a relative humidity range of 10% to 95% RH (non-condensing).

Avoid storing the product in an environment containing corrosive gas and liquids.

The environment should be free of devices that generate excessive heat; no water, vapor,
dust, and oily dust; no corrosive and inflammable gas or liquids; no airborne dust or metal
particles; the environment should be solid without vibration and interference of

electromagnetic noise.

2.2.2 Ambient installation conditions

Operating temperature for the NC series controller: 0°C to 50°C (32°F to 131°F). During
long-term operation, it is advistable to keep the temperature of the operating environment below
45°C (113°F). If the temperature is above 45°C, install the product in a distribution board which is
well-ventilated without overheating risks. Also, check if the vibration of the machine affects the

electrical devices in the distribution board.

In addition, follow these precautions when selecting the installation site to retain the warranty

coverage and ensure future maintenance for the Delta NC controller.

B The environment should be free of devices that generate excessive heat; no water, vapor,
dust, and oily dust; no corrosive and inflammable gas or liquids; no airborne dust or metal
particles; the environment should be solid without vibration and interference of
electromagnetic noise.

B The temperature and humidity of the installation site for the NC controller should be within
the specification range.

B Avoid storing the NC controller in an environment where the vibration exceeds the

specification range.
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2.2.3 Mounting method and space

Important:

B The NC series controller must be mounted vertically on a dry and solid platform which
complies with the requirement of NEMA.

B For better ventilation and cooling, allow sufficient clearance space (50 mm (1.97”) is

recommended) between the NC controller and the adjacent objects or wall, or it may cause

malfunction of the controller.

B Do not block the ventilation holes of the NC controller, or it may cause malfunction of the
controller.

2.2.4 Hardware specifications

NC200 B series lathe controller

Model . NC200BU-LFAD | NC200B-LI-PO | NC200BC-LS-Al]
Operating environment 10% to 95% RH [0 to +50°C (32°F to 122°F)]
Storage environment 10% to 95% RH [-20 to +60°C (-4°F to +140°F)]
Cooling method Natural cooling
Voltage +24 Voc (-10% to +15%) (built-in isolated circuit)
Dielectric withstanding Between 24 Vpc and FG terminals: 500 Vac for 1 minute
voltage
Power consumption 21.6 W (24V; 0.9A)
3V lithium battery (CR2032) x 1
Battery Battery life varies according to the ambient temperature and operating conditions;

approximately 3 years in room temperature of 25°C (77°F)

Supported USB drive

h FAT16 / FAT32
ormat
S”ppofed CIF i FAT16 / FAT32 / EXT4 (only for Linux)
ormat
Weight (kg) 4.5 4.7 | 37

OPENCNC B series controller

Model | NC30EBL(]

Operating environment 10% to 95% RH [0°C to +50°C (32°F to 122°F)]

Storage environment 10% to 95% RH [-20°C to +60°C (-4°F to +140°F)]

Cooling method Natural cooling

Voltage +24 Vpc (-10% to +15%) (built-in isolated circuit)

DEEENE T ATl Between 24 Vpc and FG terminals: 500 Vac for 1 minute
voltage

Power consumption 19.2W (24V; 0.8 A)

3V lithium battery (CR2032) x 1

Battery Battery life varies according to the ambient temperature and operating conditions;

approximately 3 years in room temperature of 25°C (77°F)

Supported USB drive

FAT16 / FAT32
format
S”ppofed 7 ezl FAT16 / FAT32 / EXT4 (only for Linux)
ormat
Weight (kg) 1.8
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2.2.5 Outline and mounting dimensions
NC200 B series lathe controller - appearance and dimension tables

NC200BL-LI-ALl dimension drawing

A E F W
B |
i | 4 . .
@
o000 00 B¢ Hi H1
L
0O 00O 000000 000 000
o B8 855000 B0 B
W1 w2 W3
Outline dimension table
Symbol Dimensions

A 400 mm

B 390 mm

C 320 mm

D 310 mm

E 22 mm

F 70 mm

Mounting dimension table
Symbol Dimensions

H 302 + 0.3 mm

H1 310 mm

w 378 £ 0.3 mm

WA1 130 mm

w2 130 mm

W3 130 mm

| ®4 mm
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NC200BL-LI-PLI dimension drawing

H1

A E F w
e B |
£ )
@
OOoooogod b ¢
1 | 1
) \ )
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1A
w1 w2 w3
Outline dimension table
Symbol Dimensions
A 400 mm
B 390 mm
C 320 mm
D 310 mm
E 22 mm
F 70 mm
Mounting dimension table
Symbol Dimensions
H 302 £ 0.3 mm
H1 310 mm
w 378 £ 0.3 mm
WA 130 mm
w2 130 mm
W3 130 mm
| ®4 mm
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NC200BU-LS-ALl dimension drawing

Ao

@ D € H| H1

OOogdoood]

LT w1 \+ w2 T w3 |
Outline dimension table
Symbol Dimensions
A 400 mm
B 390 mm
C 200 mm
D 190 mm
E 22 mm
F 70 mm
Mounting dimension table
Symbol Dimensions
H 182 + 0.3 mm
H1 190 mm
w 378 £ 0.3 mm
WA 130 mm
w2 130 mm
W3 130 mm
| ®4 mm
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B series OPENCNC - appearance and dimension tables
NC30EBL dimension drawing

Outline dimension table

.

O

ol

MO m LJ

i

Symbol Dimensions
A 65 mm
B 25 mm
C 205 mm
D 220 mm
E 236 mm
F 70 mm
G 191 mm

Mounting dimension table

Symbol Dimensions
HA1 220 £ 1.0 mm
W1 25+ 0.3 mm

| M4
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Installation

2.2.6 Operating interface installation (for OPENCNC models)

B Operating interface installation

A. Connect the OPENCNC series controller to standard operating interfaces, including

(1) Delta HMI screen, (2) keyboard (functions the same as machine operation panel A), and
(3) machine operation panel B.

B. Connect the OPENCNC series controller to non-Delta operating interfaces, including
(4) screen and (5) keyboard.

VGA

USB

PAN

A lor B

nnnnnn

—

|
QEE)R EIIIIIS coco

—!
=

]

—]
—
| —

I

@ |

[ 0,0,0,0°]

W |

(N ]
o

/m‘ “

The NC series controller can connect to (6) ASDA series AC servo drives, (7) ASDA-S spindle

NC30EB

—

(1)

OOoogoooQn

|

(4)

(5)

UD 0000 ooog oog

Ooog o
(IE 5 0go 580
(u]
|l 0O6668 oAn EEIIE]I

VGA

USB

servo drive, (8) ECMA series servo motors, and (9) ECMS series spindle servo motor.
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B Connection through computer and network

Connect the OPENCNC series controller to (3) ASDA series AC servo drives, (4) ASDA-S
spindle servo drive, (5) ECMA series servo motors, and (6) ECMS series spindle servo motor

through the computer and network, including (1) PC-based controller and (2) mouse and the
public software for Delta OPENCNC.

Ethernet

(4)

3) |

E__flljl
[
00OHOOOBODOO
O—— L ———)
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Wiring

This chapter illustrates the wiring and connectors of the controller, and provides the

wiring diagrams for each function.
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Wiring

3.1

Wiring for A series products

3.1.1 A series product interface

[ | NC200 series

NC200A-LI-A
(1) (2) (3) (4)
e L) : a3 ' : (=]
. (H)------iﬁ}
] PR & & e R
— I=SE (6)
R o — - | || (=8 E - (7)
_ , 1 (8)
o Q ;o ' 2]
(11) (12) (13)
No. Connector Description
Connects to high-speed serial I/O module: each module has 32
) Remote 1/O input and 32 output points. The maximum distance between

stations is 20 m (65.62 ft) and up to 8 remote I/O modules can be
connected.

)

©)

HSI connector

Spindle connector

Connects to high-speed counter and emergency stop inputs.

One set of spindle encoder signal input.

One set of analog signal output.

One set of RS-485 serial communication signal.

4)

MPG connector

Connects to an external MPG handwheel (powered by the built-in
5 Vbc power).
7 input and 1 output points are available.

(5) CF card slot For storing G-code programs.
(6) Ethernet connector For DNC control and system monitoring.
(7) DMCNET connector High-speed communication network interface.

8)
9)

Emergency stop switch

Battery

Press the switch to open the circuit and have the system stop in

an emergency.

Battery holder.

(10)

24 Ve power

24 \/pc power input; for supplying power to the controller.

(1)

Local I/O input terminal

8 input points.

(12)

Local I/0 output terminal

5 output points.

(13)

24 Voc power

For supplying power to the local 1/O.
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3-4

NC200P-LI-A_
(1) (2) (3)
o [ : [ : ‘ o
. (H) )
I AR
7| (6)
(10) - r1r--CC - ':;f T (7)
(4) 1 T (@)
o o
(11) (12) (13)
No. Connector Description
Connects to high-speed serial I/O module: each module has 32
) Remote 1/O input and 32 output points. The maximum distance between

stations is 20 m (65.62 ft) and up to 8 remote I/O modules can be
connected.

)

HSI connector

Connects to high-speed counter and emergency stop inputs.

®)

Spindle connector

One set of spindle encoder signal input.
One set of analog signal output.

One set of RS-485 serial communication signal.

(4) MPG Embedded MPG on machine operation panel B.
(5) CF card slot For storing G-code programs.

(6) Ethernet connector For DNC control and system monitoring.

(7) DMCNET connector High-speed communication network interface.

8)

Emergency stop switch

)

Battery

Battery holder.

(10)

24 Voc power

24 V/pc power input; for supplying power to the controller.

(11)

Local I/O input terminal

8 input points.

(12)

Local I/O output terminal

5 output points.

(13)

24 Ve power

For supplying power to the local I/O and the lights for CYCLE
START and FEED HOLD buttons.

Safety precautions for installation:

1. Check if the wiring for 24 Voc power is correct.

2. The local I/O requires an additional 24 Voc power supply to drive X inputs and Y outputs.

3. Short-circuit the IES (input contact of emergency stop signal) to have the controller ready for

use.

4. If an alarm occurs or the emergency stop signal is On, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y outputs.
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[ | OPENCNC series

NC30E(H)
A nea
HES BE
- (1)
(7)
(2]
(5) i L
L
L -(3)
gy ¥
o |
(10) (4)
|13
(2]
(12) —-- @ ;
- e
(13)— @ |
No. Connector Description
(1) - Indicators.
Connects to high-speed serial I/O module: each module has 32 input
(2) Remote I/O and 32 output points. The maximum distance between stations is

20 m (65.62 ft) and up to 8 remote I/O modules can be connected.

HSI connector

MPG connector

Connects to high-speed counter and emergency stop inputs.

Connects to an external MPG handwheel (powered by the built-in
5 Vbc power).
8 input points are available.

Spindle connector

One set of spindle encoder signal input.
One set of analog signal output.

One set of RS-485 serial communication signal.

24 Voc power

24 Vpc power input; for supplying power to the controller.

CF card slot

For storing G-code programs.

PAN interface

One USB connector for connecting to machine operation panel B.

Three USB host connectors for connecting to the mouse, keyboard,

(9) USB ports and flash drive.

(10) VGA connector For connecting to a screen.

(11) Ethernet connector | Ethernet interface.

(12) (E)oMnSg:ItEc-)rr High-speed communication network interface.
(13) - Rotary switch for switching the debugging mode.
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Description of setting the rotary switch for switching the debugging mode:

Setting value Mode

Standard mode
Description of the indicator lights:

PWR Green: system power is on
ROV g mmotentoa
0 SON Green: servo is ready
RIO Green: remote 1/O connection is normal
ETH Green: network communication is normal
ALM Red: system alarm occurs
Flashing green: software is updating
System update mode
2 Default mode
Reset IP to default setting.
Default IP addresses:
3 Controller IP 192.168.1.11
Subnet mask 255.255.255.0
Remote PC IP 192.168.1.10

Safety precautions for installation:

1. Check if the wiring for 24 Vpc power is correct.

2. The remote I/O requires an external 24 Voc power supply to drive X inputs and Y outputs.
3. If an alarm occurs or the emergency stop signal is On, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y outputs.
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3.1.2 Connectors of A series controller
3.1.2.1 NC200 series connectors

Symbol Function Description
Connects to 24 Vpc power (15 W at 0.6 A).
Symbol Description
ov, +24v, © Power input for +24V +24 Vinc power
controller
ov 0 Vbc power
@ Power ground
Connects to 24 Voc power (15 W at 0.6 A).
Power input for Symbol Description
oV, +24V machine operation
panel B +24V +24 Vpc power
ov 0 Voc power
Power specifications for DI points:
voltage < 24 Vpc, current: 8 - 25 mA.
DI Pin No. Description
1o X112 - X119 | 8 input points in total.
Power specifications for DO points:
voltage < 24 Vpc, current < 120 mA.
o Pin No. Description
Y112 -Y116 | 5 output points in total.
Includes signals of spindle feedback, analog output, and 1 set
of RS-485 serial communication.
Pin No. Description
1 RS485_GND
2 RS485 D+
3 ' RS485_D-
4 SP_OUT
5 SP_GND
6 Reserved
SPINDLE Spindle connector 7 EMG_IN: connects to +24 Voc
8 SP_A+
9 ' SP_A-
10 DC +5V_OUT
11 SP_B+
12 SP_B-
13 SP_z+
14 SP_z-
15 ' GND
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Symbol Function Description
7 DI points, 1 DO point, and 1 set of differential type MPG input
signal.
Pin No. Description
1 DI_COM; connects to +24 Vpc or 0 Vpc
2-7 DI (X28 - X33)
8 DI (X26)
MPG MPG (Handwheel) 9 DO (Y27)
connector
10 5Vbc_OUT (< 200 mA)
11 XA+
12 XA-
13 XB+
14 XB-
15 5Voc_GND
2 sets of high-speed and 1 set of emergency stop signal
inputs.
Pin No. Description
High-speed counter 1 EMG_IN
HSI and emergency stop 2 EMG_GND
signal input
connector 3 HSI_1
4 HSI_COM; connects to +24 Vpc or OV
5 HSI_2
6 HSI_COM; short-circuit Pin 4 and Pin 6.
The remote I/O module communication connector can
connect to 8 modules. Each module has 32 input and 32
output points. The input points range from X256 - X511 and
the output points range from Y256 - Y511.
Pin No. Description
REMOTE 1/0 Remote 1/0 module 1 TX+
connector 2 TX-
3 RX-
4 RX+
5 GND
6 SHIELD
The Ethernet connector is an RJ45 connector. You can use a
network cable to connect to the PC.
Pin definition of both ends:
Pin No. / color of end A Pin No. / color of end B
1: orange & white 1: orange & white
2: orange 2: orange
ETHERNET Ethernet connector 3: green & white 3: green & white
4: blue 4: blue
5: blue & white 5: blue & white
6: green 6: green
7: brown & white 7: brown & white
8: brown 8: brown
Connects to Deltas DMCNET servo drive . The DMCNET
DMCNET DMCNET connector | connector is a standard RJ45 connector and the wiring

3-8
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Symbol Function Description

EMG Emergency stop A normally-closed contact. Press the switch to open the circuit
switch in an emergency.
CYCLE CYCLE START
START button Contact of the CYCLE START button.
FEED HOLD FEED HOLD button | Contact of the FEED HOLD button.
Emergency sto The emergency stop contact. The EMG flag is enabled when

IES gency stop the circuit is open. (Wire this contact to the normally-closed

contact

contact of the emergency stop switch.)

Pay special attention to the following when wiring:

1. The IES connector is the input contact of the emergency stop signal. The EMG flag is

enabled when the circuit is open.

2. The power for the lights of CYCLE START and FEED HOLD buttons is 24 Voc.
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3.1.2.2 OPENCNC series connectors

Symbol Function Description
Connects to 24 Vpc power (15 W at 0.6 A).
Symbol Description
oV, +24v, @ Po‘évsr:tigfl’litr for +24V +24 Vipc power
ov 0 Vbc power
@ Power ground
Includes signals of spindle feedback, analog output, and 1 set
of RS-485 serial communication.
Pin No. Description
1 RS485_GND
2 RS485 D+
3 RS485_D-
4 SP_OUT
5 SP_GND
6 Reserved
SPINDLE Spindle connector 7 Reserved
8 SP_A+
9 SP_A-
10 DC +5V_OUT
11 SP_B+
12 SP_B-
13 SP_zZ+
14 SP_Z-
15 GND
8 DI points and 1 set of differential type MPG signal input.
Pin No. Description
1 DI_COM; connects to +24 Vpc or 0 Voc
2-9 DI (X28 - X35)
MPG MPG (Handwheel) 10 5Voc_OUT (< 200 mA)
connector 11 XA+
12 XA-
13 XB+
14 XB-
15 5Vbc_GND
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Symbol Function Description
2 sets of high-speed and 1 set of emergency stop input signal.
Pin No. Description
1 EMG_IN (+5 Voc voltage output)
High-speed counter 2 MODE_ENABLE (+5 Voc voltage output)
HSI and emergency stop
signal input connector 3 HSI_1
4 GND_COM (EMG_IN / MODE_ENABLE)
5 HSI_2
6 HSI_COM; connects to +24 Vpc or OV
The remote I/O module communication connector can
connect to 8 modules. Each module has 32 input and 32
output points. The input points range from X256 - X511 and
the output points range from Y256 - Y511.
Pin No. Description
+
REMOTE 1/0 Remote I/0 module 1 X
connector 2 TX-
3 RX-
4 RX+
5 GND
6 SHIELD
Connector for The USB host connector for connecting to the machine
PAN2 machine operation operation panel B. Do not connect any USB devices to this
panel B connector.
USB connectors for connecting to USB devices, such as a
USB USB connector USB flash drive, a mouse, or a keyboard. This connector
does not support connecting multiple USB devices in series.
Connects to an external monitor (only monitors with the
VGA VGA connector refresh rate of 60 Hz are supported).
The Ethernet connector is an RJ45 connector. You can use a
network cable to connect to the PC.
Pin definition of both ends:
Pin No. / color of end A Pin No. / color of end B
1: orange & white 1: orange & white
2: orange 2: orange
ETHERNET Ethernet connector 3: green & white 3: green & white
4: blue 4: blue
5: blue & white 5: blue & white
6: green 6: green
7: brown & white 7: brown & white
8: brown 8: brown
Connects to Deltas DMCNET servo drive . The DMCNET
DMCNET DMCNET connector | connector is a standard RJ45 connector and the wiring
method is the same as that of the Ethernet connector.
MODE Debugging mode The rotary switch for switching to the debugging mode.
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3.1.3 Wiring for power connector
The power supply is directly connected to the 24 Voc connector on the NC series controller.

[ | NC200 series models

S
Thy
24 \/bc power (:
supply 1]
DCOUT —> 24 Vbc

AC poweE]: ACIN

FG __l_ 24 VDC

FG

[ | OPENCNC series models

24 \V/pc power

supply
AC poweE]: ACIN

DCOUT —> 24 Vbc

FG
L
FG

24 \/pc
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3.1.4 Wiring for RS-485

The NC series controller has one set of RS-485 communication signal for serial communication

with external devices.

Pin assignment for NC200 series models

P "
‘T] i
T
00
—_ra
R gL
- 00
0 1o [
. 15 5
(1) (2)
(1) RS-485 pins (female); (2) RS-485 pins (male)
Model Symbol Pin No. Function description
D+
NC200 SPINDLE b
Pin assignment for OPENCNC series models
= dmn
A'_ é e
| & o 15
I By
D I E  |BgE
: gl
i
0 1l
|2 igh
{ LY "
\ =] T (@)
NIE
(1) RS-485 pins (female); (2) RS-485 pins (male)
Model Symbol Pin No. Function description
2 D+
NC30E(H) SPINDLE
3 D-
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3.1.5 Wiring for spindle feedback input

The NC series controller has one set of spindle feedback input.

Pin assignment for NC200 series models

r
0 g0
7 DDD
) |0 g
0 g0
[0 10 0
S
(1 (2]

(1) Spindle feedback input pins (female); (2) Spindle feedback input pins (male)

Pin assignment for OPENCNC series models

A : 4 ;5’1_'_’1:5_.
'ﬁ) ﬂ / g0
i E / gl
2| 050
%m a3
\ g Lfg (1) (2)
-

(1) Spindle feedback input pins (female); (2) Spindle feedback input pins (male)

Model Symbol Pin No. ‘ Function description

8 SP_A+ Spindle encoder A+ pulse input

9 SP_A- Spindle encoder A- pulse input

10 DC +5V_OUT Spindle encoder +5 Vpc power output
1 . SP_B+ Spindle encoder B+ pulse input

All SPINDLE

12 SP_B- Spindle encoder B- pulse input

13 SP_Z+ Spindle encoder Z+ pulse input

14 SP_Z- Spindle encoder Z- pulse input

15 GND Power ground for spindle encoder
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3.1.6 Wiring for spindle analog output
The NC series controller has one set of spindle analog output which controls the spindle speed.

Pin assignment for NC200 series models

- P —
B o
Er
00
7 [l I:I D
v 0 g0
0
00
[ 10 O
SN
(1) (2)
(1) Spindle analog output pins (female); (2) Spindle analog output pins (male)
Pin assignment for OPENCNC series models
=
fl- é E
i 5 15
vE 030
gl / ENE
Hio'4 100
| 0q0
| 2 1 E" e
E \» ..a-'—"'_'-d_f’_—d 1_—____‘-_—_
\ g i (1) (2)
R
(1) Spindle analog output pins (female); (2) Spindle analog output pins (male)
Model Symbol Pin No. Function description
SP_OUT Spindle analog output
All SPINDLE -
5 SP_GND Ground for spindle analog output
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Spindle settings

Pr.399 settings

L Spindle control mode
Parameter description —
Communication Analog

Spindle function 1 1
0: off; 1: on
Closed-loop control flag
0: off 1 Oor1
1: on (feedback encoder is required)
Spindle output mode
0: communication (DMCNET); 1: pulse (B series); 0 2
2: analog voltage
Speed control mode 1 1
1: PUU
Spindle encoder magnification 0 1
0: 1000 times; 1: 4 times
Analog spindle speed source 0 1
0: system command; 1: encoder feedback
Analog spindle feedback encoder source

. 0 0
0: spindle; 1: motor
Spindle voltage output mode
0: -10V to +10V 0 Oor1
1: OV to +10V (effective only under open-loop control)

In the [CONFIG] (channel setting) screen, enable SP1 and set its port number to 10

(dedicated port for analog output).

Pins 4 and 5 of the SPINDLE connector are used for spindle analog output.

The analog voltage resolution is 14-bit.

When Pr.399 [Spindle voltage output mode] =

-10V to +10V.*

0, the analog voltage output ranges from

Output voltage Corresponding speed
+10 Vbc Maximum speed (forward)
0 Vbc Zero speed
-10 Ve Maximum speed (reverse)

Note: applicable to closed-loop and open-loop control; meeting the application requirements for

tapping and threading functions.

When Pr.399 [Spindle voltage output mode] = 1, the analog voltage output ranges from

0V to +10V.*
Output voltage Corresponding speed
+10 Vbc Maximum speed
0 Vbc Zero speed

Note: only applicable to open-loop control.
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If the encoder feedback signal is received, the threading function is available, but the tapping
function is not available. The spindle connector conversion card (NC-EXM-S01) is as follows.

L] 1]

&b BB B

X

24V_GND
SP_GND ||
HSI_COM
HSI_COM

e e
Y Y

r
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

24V
24V
24vV_GND
24V_GND

24V

24V
24V_GND
24V_GND

24V
24V
COM1
COM1

|
coes coos o

DHHD DODD GDDD
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3.1.7 Wiring for high-speed counter input (HSI)

The NC series controller has two sets of hardware high-speed counter signal inputs. For the

wiring of high-speed counter input (bi-directional coupling), the maximum input bandwidth is up

to 5 MHz; the operating voltage ranges from 22 to 26V; the permissible current ranges from 8 to

20 mA; and the surge current is below 50 mA.

B When a signal is input to HSI_1, the corresponding special M, M2142, is On. If there is a
G31 Skip command in the block, the system skips the block and jumps to the next block.

B When a signal is input to HSI_2, the corresponding special M, M2143, is On. If there is a
G31 Skip command in the block, the system skips the block and jumps to the next block.

Relevant parameters:

FEIEITEET Name Function
address
Pr o5 G31 high speed input 1 0: NC; 1: NO
r.
G31 high speed input 2 0: NC; 1: NO
Pra6 Switch for G31 high speed input 1 0: off; 1: on
r.
Switch for G31 high speed input2 | 0: off; 1: on
Pr.307 G31 input source 0: off; 1: HSI 1; 2: HSI 2; 3: HSI 1 & 2
__ Contoller_
. .
Lh' T
| I
24v .|_ ! L T2
oo —
I
Controllzr

E-QV'J‘
—I: oo

:

Note: the connection direction of the external power input for HSI does not affect the operation.
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Pin assignment for NC200 series models

A

T

il

AERA

(1)

(2)

(1) High-speed counter input pins (female); (2) High-speed counter input pins (male)

Model

NC200

Symbol Pin No. Function description
3 HSI_1 High-speed counter input 1 (10 mA)
HSI 4 HSI_COM | High-speed counter COM; connects to +24 Vpc or 0V
5 HSI_2 High-speed counter input 2 (10 mA)
6 HSI_COM | High-speed counter COM; short-circuit Pin 4 and Pin 6.

Pin assignment for OPENCNC series models

|

H
:
ﬂ

ﬁﬁ’mw;alm TTTE

=

| gl

=

=

\e

Tl

@' 103
EE —
[l _'g =
FE =)
-;-1 =

EEE. i 61
(1) (2)

(1) High-speed counter input pins (female); (2) High-speed counter input pins (male)

Model Symbol | Pin No. Function description
3 HSI_1 High-speed counter input 1 (10 mA)
4 GND GND
NC30E(H) HSI - )
5 HSI_2 High-speed counter input 2 (10 mA)
6 HSI_COM | High-speed counter COM; connects to +24 Vpc or OV

Note: HSI_1 and HSI_2 can output +5V power, so either HSI_1 or HSI_2 can form a circuit with GND.
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3.1.8 Wiring for emergency stop
The NC series controller has one set of emergency stop signal input.

Pin assignment for NC200 series models

= g
O i} ) B — >
) e : N Y=
1] [ e i I i“"J'-’ |
N i — 24\ E =1} I Sl (3)
0 Il v =
W =
e aml| | C
T HsI
(2)
(1) & (2) EMG pins; (3) Emergency stop button
Model Symbol Pin No. Function description
7 EMG_IN Emergency stop power input (+24 V|
SPINDLE = gency stop power input (+24 Voc)
NG200 15 GND Emergency stop power input (0 Vbc)
HS| 1 EMG_IN Emergency stop signal input
2 EMG_GND Emergency stop signal input
Pin assignment for OPENCNC series models
¢ T:_:J
1 EEH
= [T\
SRS
o = TJ
L= 4 BB —
=
HSI
(1)
(1) EMG pins; (2) Emergency stop button
Model Symbol Pin No. Function description
EMG_IN EMG (+5 Voc output)
NC30E(H) HSI
4 GND GND

3-20



Lathe Machine Operation and Maintenance Manual

Wiring

3.1.9 Wiring for MPG connector

The NC series controller has one MPG connector for receiving pulses generated by the MPG

handwheel. This connector can directly supply +5 Voc power to the MPG handwheel.

Pin assignment for NC200 series models

f——

R
I

(1)

(1) MPG connector (female); (2) MPG connector (male)

| [isi
i

[ |DgO
L
I

(2)

Model ‘ Symbol Pin No. Function description
1 EXT_24 DI COM point; connects to +24 Vpc or 0 Voc
2 DI_1 X28
3 DI_2 X29
4 DI_3 X30
5 DI_4 X31
6 DI_5 X32
7 DI_6 X33
NC200 MPG 8 DI_7 X26
9 DO_8 Y27
10 5V_OUT 5Vpc_OUT
11 XA+ XA+
12 XA- XA-
13 XB+ XB+
14 XB- XB-
15 5V_GND 5Vbc_GND
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3-22

N

'I_EL_I g

B
B

1

Pin assignment for OPENCNC series models

5
050
— | g
\ [ Bq 0
T
il
[1q

(2)

(1) MPG connector (female); (2) MPG connector (male)

Symbol Pin No. Function description

1 EXT_24 DI COM point; connects to +24 Vpc or 0 Voc
2 DI_1 X28
3 DI_2 X29
4 DI_3 X30
5 DI_4 X31
6 DI_5 X32
7 DI_6 X33

MPG 8 DI_7 X34
9 DI_8 X35
10 5vV_OuUT 5Vbc_OUT
1 XA+ XA+
12 XA- XA-
13 XB+ XB+
14 XB- XB-
15 5V_GND 5Vbc_GND
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Depending on the signal types, the wiring of MPG handwheel can be divided into single-ended
type (EHDW-BAGSI) and differential type (EHDW-BEGSI).

Wiring diagram for the pulse signals of the single-ended type MPG handwheel (EHDW-BAGSI):

Contacts on

MPG connector on CNC MPG handwheel

S5V_OUT | P10 » DC 5V
XA+ P11 ——oo DC oV
XA- P12 A
XB+ P13 B
XB- P14

5V_GND | P15

Contacts on

MPG connector on CNC MPG handwheel

5V_OUT | P10 DC 5V
XA+ | P11 DC OV
XA-  |P12|— ¢ — A
XB+ | P13 B
XB- |P14l— ¢

5V_GND | P15

Wiring diagram for the pulse signals of the differential type MPG handwheel (EHDW-BEGSI):

Contacts on

MPG connector on CNC MPG handwheel

5V_OUT | P10 DC 5V
XA+ | P11 A
XA- | P12 A-
XB+ | P13 B
XB- | P14 B-

5V_GND | P15 DC OV
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Wiring diagram for the MPG switch:

B The MPG connector on the controller supplies 5V power to the MPG.

MPG handwheel Circuit of MPG connector
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3.1.10 Wiring for remote I/O connector

The NC series controller can connect to 8 remote I1/O modules at most. There is an offset of 32
points for the I/O address of every additional station. Thus, up to 256 input points and 256

output points are available for use.

RS422
ooooogooo I I I I I I I |
OcEHEEH X256 X288 X320 X352
Y256 Y288 Y320 Y352
il il
X384 X416 X448 X480
Y384 Y416 Y448 Y480
] [
HEH n =
-
q =
| =
HEY — =
h© | 60
(1) (2}

(1) Remote I/0 connector (female); (2) Remote I/O connector (male)

Pin No. Function description
TX+
TX-
RX-
RX+
GND
| SHIELD

O g~ WIN| -

Wiring diagram for the remote 1/0 connector:

Remote IO connector

on NC controller Remate I/O connector
P1: TX+ , P1: RX+
P2 TX- - PZ: RX
P3: RX- | | P3; TX-
P4 RX+ | | Pa; TX+
PF5 GND | | P5: GND
P&: SHIELD | P& SHIELD
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There are two types of remote I/O module: opto-isolated type and relay type. The model name

explanation is as follows.

NC-EIO-T3232

(1) (2) (3) 4 (5 (6)

(1) Series name

(2) Product name

(3) Type:
T: opto-isolated type (permissible current: below 50 mA; surge current: below 100 mA)
R: relay type (the permissible current can be 5A or 16A according to the relay

specification)

3-26

(4) Number of inputs

(5) Number of outputs

(6) Permissible current:

None: 5A (G2R relay)

A: 16A (G2R relay)

B: 16A (IDEC relay)

The remote 1/0 module models are as follows.

Model Description Note
. . . G2R relay
NC-EIO-R2010 Re_lay type 1/0 module with 20 input points and 10 output Permissible
points.
current: 5A
. . . G2R relay
NC-EIO-R2010A Re_lay type 1/0 module with 20 inputs points and 10 output Permissible
points.
current: 16A
. . . IDEC relay
NC-EIO-R2010B Re_lay type 1/0O module with 20 inputs points and 10 output Permissible
points.
current: 16A
. . . G2R relay
NC-EIO-R3216 Re_lay type 1/0 module with 32 input points and 16 output Permissible
points.
current: 5A
. . . G2R relay
NC-EIO-R3216A Re]ay type 1/0 module with 32 input points and 16 output Permissible
points.
current: 16A
. . . IDEC relay
NC-EIO-R3216B Re_lay type 1/0 module with 32 input points and 16 output Permissible
points.
current: 16A
NC-EIO-R3232 Re]ay type 1/0O module with 32 input points and 32 output Permis§ible
points. current; 5A
NC-EIO-T3232 Opto-isolgted type 1/0O module with 32 input points and 32 Permis§ible
output points. current: 50 mA
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Precautions for wiring the remote 1/0 module are as follows.

(1)

(2)

@)

The COM input point is used for signal current. Do not connect DC24V or OV power to the
COM point.

You can select the H (PNP) or L (NPN) signal with the H / L switch according to the
specification of the external sensor. When H (PNP) is selected, the COM point is +24V;
when L (NPN) is selected, the COM point is OV.

I L (NPN) I
| o_O/o—o Vop |
| COM + I |
1 O—O0 GND
L(NPN) | |

| o—o/l/o_o GND |

COM
H(PNP) : 0—0 Voo |
SWi1 .____E(ENE)____

SW1 = H (PNP) SW1 =L (NPN)
COM COM
Direction of current Direction of current
b h b h
Qp|CD|€D|Ep

Up to 8 modules can be connected to the remote /0O module connector simultaneously.
Turn the rotary switch on the PCB to switch the station number. 0 = Station 1, 1 = Station

2, 2 = Station 3, and so on to 7, which is Station 8.

When you turn the rotary switch to 8 and 9 to set the remote 1/0 modules as Stations 9
and 10, the system regards Station 9 (position: 8) as Station 1 (position: 0) and Station 10
(position: 9) as Station 2 (position: 1), so do not turn the rotary switch to 0 and 1 at the

same time.

Rotary switch for station number
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3.1.10.1 NC-EIO-R2010

24V

- -<

\Y256 Y257/

~ I
\\~ _—’/

DI wiring example

NPN 2-wire proximity sensor with polarity:

(1)

Set the H/ L switch to L (NPN), and short-circuit the GND (commonly a blue wire) of the

sensor and the GND (0V) of the same power system.

()

Connect Vcc (commonly a brown wire) to the input contact.

NPN 2-wire proximity sensor

Brown

Blue

3-28

GND

DD

OO

GEIGEIGEIGE
X257 X259
24\ 24\

Direction of current
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PNP 2-wire proximity sensor with polarity:

(1) Setthe H/L switch to H (PNP), and short-circuit the Vcc (commonly a brown wire) of the
sensor and the +24V of the same power system.

(2) Connect GND (commonly a blue wire) to the input contact.

PNP  2-wire proximity sensor

Blue

X256 X258
GND GND

OD|D|D

aw

Brown

Direction of current

DIEDISBIED

24\

X259

NPN 3-wire proximity sensor with polarity:

(1) Setthe H/L switch to L (NPN).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V.

(8) Connect the GND (commonly a blue wire) of the sensor to GND (0V).

(4) Connect the signal wire (commonly a black wire) of the sensor to the input contact.

NPN  3-wire proximity sensor

Brown
al
Black *;Hj
Blue
J -
GND ‘S
e 3
] (@)
5
EDEDIEDIED g
X257 X259 s
24V 24V
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PNP 3-wire proximity sensor:

(1) Setthe H/L switch to H (PNP).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V.

(3) Connect the GND (commonly a blue wire) of the sensor to GND (0V).

(4) Connect the signal wire (commonly a black wire) of the sensor to the input contact.

PNP  3-wire proximity sensor

Blue

>
# Black
Brown
5
g X256 GND
(&)
5 | | |dplebénles
ie) ‘=
8 —
et D D
= |D|€D|€D
X257 X259
24\ 24V

DO wiring example

(1) The output contacts of the remote I/O module are in pairs. Use these contacts as dry

contacts.
(2) The output contacts should be connected to an external power supply.

(3) After the controller sets the output contacts to On, the current circuit is closed and the

Lamp is On.

Y256 Y257

e e e —
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3.1.10.2 NC-EIO-R3216

HEERFE

I -
o

) —a

gl 10

! V-t 1:' qwg ) G550 [pub0| G000 ©000 oooo gooe [9oo0 . 1l
[l ] i
.| I I; V

DI wiring example

s plan ||

NPN 2-wire proximity sensor with polarity:

(1) Setthe H/L switch to L (NPN), and the COM point is OV. Connect the GND (commonly a
blue wire) of the sensor to the COM point or short-circuit the GND of the sensor to the GND

(OV) of the same power system.

(2) Connect Vce (commonly a brown wire) to the input contact.

NPN  2-wire proximity sensor
[m————== | Brown

Blue

COM
45 GP[aB 47

Direction of current

dbdblgb4h
X256 X258
X257 X259
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PNP 2-wire proximity sensor with polarity:

(1) Setthe H/L switch to H (PNP), and the COM point is +24V. Connect the Vcc (commonly a
brown wire) of the sensor to the COM point or short-circuit the Vcc of the sensor to the

+24V of the same power system.

(2) Connect GND (commonly a blue wire) to the input contact.

PNP  2-wire proximity sensor

Blue
c
o
3
Brown “
COM s
ie)
SOBS
- a
SEEECEE
X256 X258

X257 X259

NPN 3-wire proximity sensor:

(1) Setthe H/L switch to L (NPN).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V.

(8) Connect the GND (commonly a blue wire) of the sensor to COM (0V).

(4) Connect the signal wire (commonly a black wire) of the sensor to the input contact.

NPN  3-wire proximity sensor

L SRR
X256 X258
X257 X259

Voc+24V oo >t
Black
Blue N\
7/
COM =
45 QPjp €5 3
= 5
-
e
s
o
=
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PNP 3-wire proximity sensor:

(1)
(2)
®)
(4)

Set the H/ L switch to H (PNP).
Connect the Vcc (commonly a brown wire) of the sensor to +24V.
Connect the GND (commonly a blue wire) of the sensor to OV.

Connect the signal wire (commonly a black wire) of the sensor to the input contact.

PNP  3-wire proximity sensor

. Blue

>
ﬂ].@ Black L GND (0V)
* Brown

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

3/

COM

Ar GPjHE 47

=]

| Sy

X256 X258
X257 X259

Direction of current

DO wiring example

(1)

()
@)

The output contacts of the remote I/O module are in pairs. Use these contacts as dry

contacts.
The output contacts should be connected to an external power supply.

After the controller sets the output contacts to On, the current circuit is closed and the

Lamp is On.

Y256 Y257

DD D

i

L
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3.1.10.3 NC-EIO-R3232

________________________________________

:
E
E

ofeesceesso beeceeeeso [peesssseno

| [o@@aesassso oessesssso ocessssssso

DI wiring example

NPN 2-wire proximity sensor with polarity:

(1) Switch the short circuit jumper to L (NPN), and short-circuit the GND (commonly a blue

wire) of the sensor and the GND (0V) of the same power system.

(2) Connect Vcc (commonly a brown wire) to the input contact.

NPN 2-wire proximity sensor

[m—————— | Brown -
: |
| | 3
: : Blue 5
- m-- : 5
L GND (0V) *8

i 5
flﬁﬁlﬁﬁﬁﬁ@

X263
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PNP 2-wire system proximity sensor with polarity:

(1)

(2)

Switch the short circuit jumper to H (PNP), and short-circuit the Vcc (commonly a brown

wire) of the sensor and the +24V of the same power system.

Connect GND (commonly a blue wire) to the input contact.

I
CcCOM COM :
|

ATy Ty |

S L 1

= l

~

sELECEEE N

Y256 Y258
S "

(R

——
bt
==

\ o

T

\
ISP far 95

|
|
i
|
|
|
i
[
i
|
|
|
i
|
l
i Y257 Y259,
i
|
|
|
|
|
|
|
i
[
|
|
|

NPN 2-wire proximity switch with polarity:

(1)

()

Set the H/ L switch to L (NPN), and the COM point is OV. Then, connect the GND

(commonly a blue wire) of the sensor to the COM, or short-circuit the GND of the sensor

and the GND (0V) of the same power system.

Connect Vcc (commonly a brown wire) to the input contact.

NPN 2-wire proximity sensor

[——————— | Brown

Blue

COM

ar 4P

ary
o

=]

&P

AL

X256 X258
X257 X259

Direction of current
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PNP 2-wire proximity sensor with polarity:

(1) Setthe H/L switch to H (PNP), and the COM point is +24V. Then, connect Vcc
(commonly a brown wire) of the sensor to the COM point or short-circuit the Vcc and the

+24V of the same power system.

(2) Connect GND (commonly a blue wire) to the input contact.

PNP  2-wire proximity sensor
Blue

Brown
COM

5 4B/aB 45

5]

Direction of current

SEEE SRR
X256 X258
X257 X259

NPN 3-wire proximity sensor:

(1) Setthe H/L switch to L (NPN).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V.
(3) Connect the GND (commonly a blue wire) of the sensor to 0V.

(4) Connect the signal wire (commonly a black wire) of the sensor to the input contact.

NPN  3-wire proximity sensor

Vbc+24V oo >
Black *;‘_EJ
Blue N
J
COM ‘g
dpdpiEn4n 3
= 'S
s
SEEEEEEE g
X256 X258 3
X257 X259
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PNP 3-wire proximity sensor:

(1) Setthe H/L switch to H (PNP).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V.
(3) Connect the GND (commonly a blue wire) of the sensor to 0V.

(4) Connect the signal wire (commonly a black wire) of the sensor to the input contact.

PNP  3-wire proximity sensor

Igpias
Brown
N S 7
| COM
5
5 EEFEEE
S —
Sy
T e
& X256 X258

X257 X259

DO wiring example

(1) The output contacts of the remote I/O module are in pairs. Use these contacts as dry

contacts.
(2) The output contacts should be connected to an external power supply.

(3) After the controller sets the output contacts to On, the current circuit is closed and the

Lamp is On.

18P ERJap €

9 Qplar av
GO
.)DC
E R Lamp i
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3.1.11  Wiring for local I/0 connector
The pin assignment for the local I/O connector of the NC200 series controllers is as follows.

Note: NC30E(H) series models do not have the local I/O connector.

(1)

doocoood|l Booaod

(1) Local 1/O connector (female); (2) Local 1/0O connector (male)

DI DO
Pin 1 X112 Pin 2 X113 Pin 1 Y112 Pin 2 Y113
Pin 3 X114 Pin 4 X115 Pin 3 Y114 Pin 4 Y115
Pin 5 X116 Pin 6 X117 Pin 5 Y116 - -
Pin 7 X118 Pin 8 X119 - - - -
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Wiring

DI wiring (24V power is supplied from machine operation panel B)

-

M i

PB(X118)

T DI .
%’ﬁﬁi'—:ﬁﬁi‘? |':F_'
P8 P1 P" Y115} P
Load oV
0 l
24V
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Pin assignment for OPENCNC series models

g0o0ooOooOooOooooo

gO0o00ooOooOooOooooo

1/01& 1102 i 33 34

(1) (2)

LU

(1) Local I/O connector (female); (2) Local I/O connector (male)

/01 /10 2
Pin 1 X0 Pin 2 X1 Pin 1 X16 Pin 2 X17
Pin 3 X2 Pin 4 X3 Pin 3 X18 Pin 4 X19
Pin 5 X4 Pin 6 X5 Pin 5 X20 Pin 6 X21
Pin 7 X6 Pin 8 X7 Pin 7 X22 Pin 8 X23
Pin 9 X8 Pin 10 X9 Pin 9 X24 Pin 10 X25
Pin 11 X10 Pin 12 X1 Pin 11 X26 Pin 12 X27
Pin 13 X12 Pin 14 X13 Pin 13 X28 Pin 14 X29
Pin 15 X14 Pin 16 X15 Pin 15 X30 Pin 16 X31
Pin 17 DO_COM Pin 18 DI_COM Pin17 | DO_COM Pin 18 DI_COM
Pin 19 YO Pin 20 Y1 Pin 19 Y16 Pin 20 Y17
Pin 21 Y2 Pin 22 Y3 Pin 21 Y18 Pin 22 Y19
Pin 23 Y4 Pin 24 Y5 Pin 23 Y20 Pin 24 Y21
Pin 25 Y6 Pin 26 Y7 Pin 25 Y22 Pin 26 Y23
Pin 27 Y8 Pin 28 Y9 Pin 27 Y24 Pin 28 Y25
Pin 29 Y10 Pin 30 Y11 Pin 29 Y26 Pin 30 Y27
Pin 31 Y12 Pin 32 Y13 Pin 31 Y28 Pin 32 Y29
Pin 33 Y14 Pin 34 Y15 Pin 33 Y30 Pin 34 Y31
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Wiring

P1

P33

-IIIIIII:."!.LIIIIIII
EEEssEEspEEEENES
e

il

P2(X17) P1

=
N
2
3

e

I P18(DI_COM) P18(DI_COM)

llllllln!illlllll
e W EREEE e RN
e

‘ P34
P33 P34
B &
Local I/O - DI wiring
7
p1 |2
P17(DO_COM) ¥c
pc |[[«=
Load i
P33(Y14) P34
i

Local I/0 - DO wiring
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3.2 Wiring for B series products
3.2.1 B series product interface

[ | NC200B series

NC200B[J-LI-A]
(1) (2) (3) (4)

e
o ()
(10) o Y AR

£ [ effml=] 2O
(11) -t - 288 =il - (8)
- (9)

(12) (13) (14)

No. ‘ Connector Description

Connects to high-speed serial I/O module: each module has 32 DI
(1) Remote I/0 and 32 DO points. The maximum distance between stations is 20 m
(65.62 ft) and up to 8 remote I/O modules can be connected.

An RS-485 connector for communication with external devices.

2 sets of DA analog voltage output.

) CN1 , ,
2 sets of high-speed counter input.
Emergency stop contact.
) One set of spindle encoder signal input.
(3) Spindle connector

One set of spindle pulse signal output.

Connects to an external MPG handwheel (powered by the built-in
(4) MPG connector 5 Vbc power).
8 DI points are available.

(5) USB port Connects to the mouse, keyboard, or flash drive.

(6) CF card CF card slot: for storing files and programs.

(7) Ethernet connector For DNC control and system monitoring.

(8) DMCNET connector High-speed communication network interface.

©) . IES Connects to an external_emerg.ency stop switch. When the circuit is
open, the system stops immediately.

(10) . Battery Battery holder.

(11) 24 \/pc power 24 Vpc power input for supplying power to the controller.

(12) Local I/O input terminal | 8 input points.

Local I/0 output

terminal 5 output points.

(14) 24 Vpc power For supplying power to the local I/O.
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Safety precautions for installation:

1.
2.
3.

Check if the wiring for 24 Vpc power is correct.

The local I/O requires an additional 24 Vpoc power supply to drive X inputs and Y outputs.
Short-circuit the IES (input contact of emergency stop signal) to have the NC system ready
for use.

If an alarm occurs or the emergency stop signal is On, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y outputs.
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NC200B[]-LI-P[]
1) (2) (3)(4)

HES

Bt
Kok

()
~(8)

9)

| |
I !
T
! !
1
1 1
| |
|
1 |
1 |
1 |
1 |
1 |
1 1
1 I
1 I
1 I
1 I
| |
1 |
| I

(10) —

(1‘11) (112)(113)

No. Connector Description

Connects to high-speed serial I/O module: each module has 32 DI
(1) Remote /0 and 32 DO points. The maximum distance between stations is 20 m
(65.62 ft) and up to 8 remote I/O modules can be connected.

An RS-485 connector for communication with external devices.
2 sets of DA analog voltage output.

2) CN1 _ ,
2 sets of high-speed counter input.
Emergency stop contact.
) One set of spindle encoder signal input.
3) Spindle connector - -
One set of spindle pulse signal output.
) ) The NC200B[J-LI-P[] series model does not have the MPG
connector.
(5) USB port Connects to the mouse, keyboard, or flash drive.
(6) CF card CF card slot: for storing files and programs.
(7) Ethernet connector Ethernet connector; for DNC control and system monitoring.
(8) DMCNET connector High-speed communication network interface.
9) Battery Battery holder.
(10) 24 \V/pc power 24 Vpc power input for supplying power to the controller.

(11) Local I/O input terminal 8 input points.
(12) | Local I/O output terminal | 5 output points.

24 Vpc power input. For supply power to local I/0 and the lights for

(13) 24 Voc power CYCLE START and FEED HOLD buttons.

Safety precautions for installation:

1. Check if the wiring for 24 VVpc power is correct.

2. The local I/O requires an additional 24 Voc power supply to drive X inputs and Y outputs.
3. Short-circuit the IES (input contact of emergency stop signal) to have the NC system ready

for use.
4. If an alarm occurs or the emergency stop signal is On, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y outputs.
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Wiring

NC200B[]-LS-A[]

(1) (2) (3)(4)

[e] O ; [e) ; 1 1 [e)
B AR
IR (8
R I .
: l T (7)
(10) || ey JE| B (8)
o o 7 o [
(1)~
No. Connector Description
Connects to high-speed serial I/O module: each module has 32 DI
(1) Remote /O and 32 DO points. The maximum distance between stations is 20 m
(65.62 ft) and up to 8 remote I/O modules can be connected.
An RS-485 connector for communication with external devices.
2 sets of DA analog voltage output.
(2) CN1 - -
2 sets of high-speed counter input.
Emergency stop contact.
3) Spindle One set of spindle encoder signal input.
connector One set of spindle pulse signal output.
) MPG connector Connects to an external MPG handwheel (powered by the built-in
5 Vbc power). 8 DI points are available.
(5) USB port Connects to the mouse, keyboard, or flash drive.
(6) CF card CF card slot: for storing files and programs.
(7) Ethernet For DNC control and system monitoring.
connector
(8) DMCNET High-speed communication network interface.
connector
9) Battery Battery holder.
(10) 24 Voc power 24 Ve power input for supplying power to the controller.
(11) Keypad I/0O Flat cable connector on machine operation panel B.

Safety precautions for installation:

1. Check if the wiring for 24 Vpoc power is correct.

3-45



Wiring

Lathe Machine Operation and Maintenance Manual

3-46

[ | OPENCNC series

NC30EB(H)

m--

4)—-

(C)

0O O

Anena

NC30EB

TT-®

T

Tt-®

Tt-©

+1-(10)

TT1-11

(12) ?) (1‘|‘-)

il

ﬂ

No. Connector Description
(1) CF card CF card slot: for storing files and programs.
Three USB host connectors for connecting to the mouse,
(2) USB port keyboard, and flash drive.
(3) VGA connector For connecting to a screen.
(4) Ethernet connector Ethernet connector; for DNC control and system monitoring.
(5) DMCNET connector | High-speed communication network interface.
PWR Green: system power is on
. RDY Flashing green: system is ready
(6) Indicators - -
SON Flashing green: servo is ready
ALM Red: system alarm occurs
Connects to high-speed serial I/O module: each module has 32
7) Remote I/O DI and 32 DO points. The maximum distance between stations
is 20 m (65.62 ft) and up to 8 remote 1/0 modules can be
connected.
®8) MPG connector Connects to an external MPG handwheel (powered by the built-
in 5 Vpc power). 8 DI points are available.
. One set of spindle encoder signal input.
(9) Spindle connector - -
One set of spindle pulse signal output.
An RS-485 connector for communication with external devices.
2 sets of DA analog voltage output.
(10) CN1 - -
2 sets of high-speed counter input.
Emergency stop contact.
(11) 24 Vpc power 24 Vpc power input for supplying power to the controller.
(12) Keypad /0 Connects to machine operation panel B.
(13) /101 16 input / 16 output points.
(14) 110 2 16 input / 16 output points.
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Safety precautions for installation:

1. Check if the wiring for 24 Voc power is correct.

2. Remote I/O requires an additional 24 Voc power supply to drive X inputs and Y outputs.
3. If an alarm occurs or the emergency stop signal is on, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y output.
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3.2.2 Connectors of B series controller

3.2.2.1 NC200B series connectors
Connector Diagram / Function Description
Connects to the 24 Voc power (24 W at 1 A).
DC 24V i | Pin 1 Symbol Description
(Power input for 000 1 +24 V +24 Ve
controller) 123 2 oV 0 Voe
3 S Power grounding; FGND
8 DI points and 1 set of differential type MPG input signal.
Pin Definition Pin Definition
1 DI_COM 9 DI7
2 DIO 10 +5 Vpc OUT
MPG 3 DI 11 A
(Handwheel) 4 DI2 12 A#
5 DI3 13 B
6 Di4 14 B#
7 DI5 15 GND
8 DI6 - -
Includes spindle pulse output and pulse feedback signals.
Pin Definition Pin Definition
1 FBK_OA 9 SERVO_ON_OUT
2 FBK_OA# 10 +5 Vpc OUT
SPINDLE 3 FBK_OB 11 CMD_A
4 FBK_OB# 12 CMD_A#
5 FBK_Oz 13 CMD_B
6 FBK_Oz# 14 CMD_B#
7 +24V_IN 15 GND
8 ALM - -
Includes RS-485 communication, spindle analog output, HSI
high-speed counter input, and emergency stop signals.
1 Pin Definition Pin Definition
1 RS485 D+ EMG
CN1 2 RS485_D- GND
3 RS485 GND DACA1
11 4 HSI_1 10 DAC1_GND
5 HSI_2 11 DAC2
6 HSI_COM 12 DAC2_GND
The remote I/O module communication connector can
© connect to 8 modules. Each module has 32 input and 32
Remote I/O | itex output points. The input points range from X256 to X511 and
module [ the output points range from Y256 to Y511.
rfql'\;zfqgt:;gl % Pin Definition Pin Definition
u i
communication) 6 % ! ™ 4 R+
o 2 T- GND
3 R- SHIELD
Power specifications for DI points:
Local 10 Digital input voltage < 24 Ve, current: 8 - 25 mA.

(Note: machine
operation panel B
supplies 24V
power to the local
1/0 connector)
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DI points X112 - X119(NPN). 8 points in total.

Digital output

Power specifications for DO points:
voltage < 24 Vpc, current < 120 mA.

DO points Y112 - Y116. 5 points in total.
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3.2.2.2 OPENCNC series connectors

Connector Diagram / Function Description
Connects to the 24 Vpc power (24 W at 1 A).
DC 24\/ Pin Symbol Description
(Power input for 1 +24V +24 Ve
controller) 123 2 oV 0 Voe
3 S Power grounding; FGND
8 DI points and 1 set of differential type MPG input signal.
Pin Definition Pin Definition
1 DI_COM 9 DI7
2 DIO 10 +5 Vpc OUT
MPG 3 DI 1 A
(Handwheel) 4 DI2 12 At
5 DI3 13 B
6 Di4 14 B#
7 DI5 15 GND
8 DI6 - -
Includes spindle pulse output and pulse feedback signals.
Pin Definition Pin Definition
1 FBK_OA 9 SERVO_ON_OUT
2 FBK_OA# 10 +5 Vpc OUT
SPINDLE 3 FBK_OB 1 CMD_A
4 FBK_OB# 12 CMD_A#
5 FBK_OZ 13 CMD_B
6 FBK_OZ# 14 CMD_B#
7 +24V_IN L 15 GND
8 | ALM [ - -
Includes RS-485 communication, spindle analog output, HSI
high-speed counter input, and emergency stop signals.
1 Pin Definition Pin Definition
1 RS485_ D+ 7 EMG
CN1 2 RS485_D- 8 GND
3 RS485 GND 9 DAC1
11 4 HSI_1 10 DAC1_GND
5 HSI_2 11 DAC2
6 HSI_COM 12 DAC2_GND
The remote 1/0O module communication connector can
©) connect to 8 modules. Each module has 32 input and 32
Remote I/0 B [Hex; output points. The input points range from X256 - X511 and
module L] the output points range from Y256 - Y511.
(Remote 1/0 % Pin Definition Pin Definition
module_ser.ial o3 T+ 4 R+
communication) 6 |
®) T- 5 GND
R- 6 SHIELD
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Connector Diagram / Function Description

DI/DO range: X0 - X15, YO - Y15.
Power specifications: voltage < 24 Vpc, current < 60 mA.

Pin Description

1101 1-16 DI points X0 - X15. 16 points in total. (8 - 25 mA)
17 Output COM point. The voltage is 0V.
18 Input COM point. Connects to +24 VDC or OV.

19-34 DO points YO - Y15. 16 points in total. (< 120 mA)

DI/DO range: X16 - X31, Y16 - Y31.
Power specifications: voltage < 24 Vpc, current < 60 mA.

Local IO

Pin Description

1102 1-16 DI points X16 - X31. 16 points in total. (8 - 25 mA)
17 Output COM point. The voltage is 0V.
18 Input COM point. Connects to +24 VDC or OV.

19-34 DO points Y16 - Y31. 16 points in total. (< 120 mA)
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3.2.3 Wiring for power connector

[ ] NC200B series models

I[e]

24V — ||

1o}

[ ] NC30EB series models

]

EB)R EIIIES cooo

—
=

—
=
x&)\% &

aepig?] &

[ e&E=8 |

24 \Ipc
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3.2.4 Wiring for RS-485 (CN1)

The B series controller has one set of RS-485 signal for serial communication with external

devices.

Pin assignment for NC200B series models

| <
0 10 D@2
]
- : o =
=]
et [ |28
= =C O O
= =] |
-m. D D
! 110 12
(1) (2)
(1) CN1 connector (female); (2) RS-485 pins (male)
Model ‘ Symbol Pin No. Function description
D+
NC200B CN1 2 D-
3 RS485_GND

Pin assignment for OPENCNC series models

[0 =]
o] ‘ 10 @2
il { = O
. ol
=] T
=ll{ D D
T— 4[ 11 112

— 1
\ (1) (2)

(1) CN1 connector (female); (2) RS-485 pins (male)

Model ‘ Symbol Pin No. Function description
1 D+
NC30EBOD CN1 2 D-
RS485_GND
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3.2.5 Wiring for spindle pulse output connector (SPINDLE)
The B series NC controller has one set of spindle pulse output for controlling the spindle speed.

Note: the NC3oo series models have 2 spindle pulse output ports while the NC200 and OPENCNC

models have only 1 spindle pulse output port.

Pin assignment for NC200B series models

u
e e e Y s Y s
)

I s I s e |
~,OOCOCOOB808o

/@

4444—|
-
=

(1) (2)

(1) Spindle pulse output connector (female); (2) Spindle pulse output connector (male)

Pin assignment for OPENCNC series models

J—Oj\/ﬁ

P

15105
{ 0pO
(- 0nq0
g DHD
I!ﬂlﬂ DDD
';@? HD[J
B *

(1) Spindle pulse output connector (female); (2) Spindle pulse output connector (male)
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Model Symbol Pin No. Function description
1 Feedback A+ Pulse feedback signal A+
2 Feedback A- Pulse feedback signal A-
3 Feedback B+ Pulse feedback signal B+
4 Feedback B- Pulse feedback signal B-
5 Feedback Z+ Pulse feedback signal Z+
6 Feedback Z- Pulse feedback signal Z-
7 +24V_IN 24V input
All Spindle 8 ALM_DI_IN Alarm signal input
9 SERVO_ON_DO_OUT | Servo On signal output
10 +5 Vpc _OUT 5V voltage output
1 Command A+ Pulse command A+
12 Command A- Pulse command A-
13 Command B+ Pulse command B+
14 Command B- Pulse command B-
15 GND GND
Spindle pulse output settings:
1. Pr.399 settings
Description Pulse control
Spindle function 1
0: off; 1: on
Closed-loop control flag
0: off 1
1: on (feedback encoder is required)
Spindle output mode 1
0: communication (DMCNET); 1: pulse (B series); 2: analog voltage
Speed control mode 1
1: PUU
Spindle encoder magnification 1
0: 1000 times; 1: 4 times
Analog spindle speed source 0
0: system command; 1: encoder feedback
Analog spindle feedback encoder source
0: spindle; 1: motor 0
Spindle voltage output mode
0: -10V to +10V 0
1: OV to +10V (only effective in open-loop control)
2. In the [CONFIG] (channel setting) screen, set the Port numbers of the pulse spindles SP1

and SP2 to 10 and 11 respectively.
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3.2.6 Wiring for spindle analog output (CN1)

The B series NC controllers have 2 sets of analog voltage outputs, and you can use the

following methods to control the spindle speed.

Control method 1: controls the spindle speed with the S code with the acceleration /

deceleration planning.

Control methods 2: controls the analog voltage output with special D without the acceleration /

deceleration planning.

Pin assignment for NC200B series models

....Mo

alaT-1.1.1.
fa¥eYatate)

(1)

L
ooonoanO

0o0ooan

12

o
T

(1) CN1 connector (female); (2) Analog output pins

Pin assignment for OPENCNC series models

Lo =]

HARAE
&'A‘&'M‘“O

A

L
DODO000
0o

118 E12

(1) CN1 connector (female); (2) Analog output pins

Model Symbol Pin No. ‘ Function description
9 DAC_1 First set of analog voltage output
Al CNA 10 DAC_1_GND First set of DAC output_ GND
11 DAC_2 First set of analog voltage output
12 DAC 2 GND Second set of DAC output GND
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Control method 1: spindle analog output control (set with S code or through HMI screen)

1.

Pr.399 settings
Spindle control mode Communication Analog

Spindle function 1 1
0: off; 1: on
Closed-loop control flag
0: off 1 Oor1
1: on (feedback encoder is required)
Spindle output mode
0: communication (DMCNET); 1: pulse (B series); 0 2
2: analog voltage
Speed control mode 1 1
1: PUU
Spindle encoder magnification 0 1
0: 1000 times; 1: 4 times
Analog spindle speed source 0 1
0: system command; 1: encoder feedback
Analog spindle feedback encoder source

. 0 0
0: spindle; 1: motor
Spindle voltage output mode
0: -10V to +10V 0 Oor1
1: OV to +10V (only effective in open-loop control)

In the [CONFIG] (channel setting) screen, enable SP1 and set its Port number to 10; enable

SP2 and set its Port number to 11.

Note: the DAC_2 contact of the NC200 and OPENCNC series models is only for open-loop

application, which does support receiving speed feedback signals.

The analog voltage resolution is 14-bit.

When Pr.399 [Spindle voltage output mode] = 0, the analog voltage output ranges from -10V to +10V.

Applicable to closed-loop and open-loop control.

Output voltage Corresponding speed
+10 Vpc power Maximum speed (forward)
0 Vbe Zero speed
-10 Ve Maximum speed (reverse)

When Pr.399 [Spindle voltage output mode] = 1, the analog voltage output ranges from 0V to +10V.

Only applicable to open-loop control.

Output voltage Corresponding speed
+10 Vpe Maximum speed
0 Ve Zero speed

Control method 2: controls the analog voltage with special D.

Model Symbol Function description ‘
DAC_1 D1125 | Setting range: -1000 to +1000 (-10V to +10V)
All CN1 .
DAC 2 D1114 Unit: 0.01V

Note: the DAC_2 contact of the NC200 and OPENCNC series models is only for open-loop application,

which does not support receiving speed feedback signals.
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3.2.7 Wiring for spindle analog feedback connector (SPINDLE)

The NC3oo series models support 2 sets of pulse feedback signals from external devices while

the NC200 and OPENCNC models support only 1 set of spindle pulse feedback signal.

Pin assignment for NC200B series models

< P
| |Bed
0
|0l
o g
0 ! I
(Mo
! —2
(1) (2)
(1) Spindle feedback input connector (female); (2) Spindle feedback input connector (male)
Pin assignment for OPENCNC series models
é —
15 ., 5
@m -
_—y 0pl
m (8 i
M A& j 0pO
0g0
Al N
\ (1) @

(1) Spindle feedback input connector (female); (2) Spindle feedback input connector (male)
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The function description of each pin is as follows.

Model Symbol Pin No. Function description

1 Feedback A+ Pulse feedback signal A+
2 Feedback A- Pulse feedback signal A-
3 Feedback B+ Pulse feedback signal B+
4 Feedback B- Pulse feedback signal B-
5 Feedback Z+ Pulse feedback signal Z+
6 Feedback Z- Pulse feedback signal Z-
7 +24V_IN 24V input

All Spindle 8 ALM_DI_IN Alarm signal input
9 . SERVO_ON_DO_OUT | Servo On signal output
10 . +5 Vpc _OUT 5V voltage output
11 Command A+ Pulse output signal A+
12 Command A- Pulse output signal A-
13 Command B+ Pulse output signal B+
14 Command B- Pulse output signal B-
15 GND GND
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3.2.8 Wiring for high-speed counter input (HSI) (CN1)

The B series NC controller has two sets of hardware high-speed counter signal inputs. For the

wiring of high-speed counter input (bi-directional coupling), the maximum input bandwidth is up

to 5 MHz; voltage: 22 - 26V; permissible current: 8 - 20 mA; surge current: below 50 mA.

B When a signal is input to HSI_1, the corresponding special M, M2142, is On. If there is a
G31 Skip command in the block, the system skips the block and jumps to the next block.

B When a signal is input to HSI_2, the corresponding special M, M2143, is On. If there is a
G31 Skip command in the block, the system skips the block and jumps to the next block.

P:(rjzr:;estser Name Function
Pr.o5 G31 high speed input point 1 0: NC; 1: NO
G31 high speed input point 2 0: NC; 1: NO
P46 Switch for G31 high speed input 1 0: off; 1: on
Switch for G31 high speed input 2 0: off; 1: on
Pr.307 G31 input source 0: off; 1: HSI 1; 2: HSI1 2; 3: HSI 1 & 2
_ . Contoller
-_h- T S
201 : Ljfg,k@?
oo —
I
o Comoler. - -
J_ I
i

Note: the connection direction of the external power input for HSI does not affect the operation.
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Pin assignment for NC200B series models

5 | 10 m2
|
i - = o
=]
o I
= O O
= =] —
L D D
! 1O 12
(1) (2)
(1) CN1 connector (female); (2) HSI pins
Pin assignment for OPENCNC series models
b
i -
= i
@) 100 O2
J %-{ [y |
1 = j oo
ve) ﬁ.{
— —C] O O
=II=C I:I I:I
. — 4I 1M 12
\ (1) (2)
(1) CN1 connector (female); (2) HSI pins
The function description of each pin is as follows.
Model Symbol Pin No. ‘ Function description
4 HSI_1 High-speed counter input 1 (10 mA)
All CN1 5 HSI_2 | High-speed counter input 2 (10 mA)
6 HSI_COM | High-speed counter COM; connects to +24 Vpc or OV
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3.2.9 Wiring for emergency stop (CN1)

The B series NC controller has one set of emergency stop signal input.

Pin assignment for NC200B series models

5 ‘ 10 02

.

. { 0o
—C]

s [

=" oo

=]

. D D

4, 1O 012

~
—
N
-

(1

(1) CN1 connector (female); (2) EMG pins

Pin assignment for OPENCNC series models

E boan
|
: | 10 @2
= @)
Ten ] OO
ﬁ ﬁl{ N
=G ==
l? ﬁ.{
r@ e 0 E
=-I-=C B OO O
. 1M 12
[ _= |
A (1) (2)
(1) CN1 connector (female); (2) EMG pins
Model | Symbol | Pin No. Function description
7 EMG EMG (+5 Vi tput
All CN1 (+5 Vbc output)
8 GND GND

Note: EMG can output +5V power, so it can form a circuit with GND without an external power supply.
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3.2.10 Wiring for MPG connector

The B series NC controller has one MPG connector for receiving pulses generated by the MPG

handwheel. This connector directly supplies +5 Vbc power to the MPG handwheel.

Pin assignment for NC200 series models

D — J——
EEY
080
| § |Dg0
I 0 I
Ao
! — |
(2)
(1) MPG connector (female); (2) MPG connector (male)
Pin assignment for OPENCNC series models
I
15 10 5
00
0pg0
[ 00
&g 0 0 0
THINe

(1) MPG connector (female); (2) MPG connector (male)
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The function description of each pin is as follows.

Model Symbol Pin No. Function description
1 EXT_24 DI COM point; connects to +24V or OV.
2 DI_1 X32
3 DI_2 X33
4 DI_3 X34
5 DI_4 X35
6 DI_5 X36
NC200 7 DI_6 X37
OPENCNC MPG 8 DI_7 X38
9 DI_8 X39
10 5V_OUT 5Vpc_OUT
11 XA+ XA+
12 XA- XA-
13 XB+ XB+
14 XB- XB-
15 5V_GND 5Vboc_GND
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Depending on the signal type, the wiring of MPG handwheel can be divided into single-ended

type (EHDW-BAGSI) and differential type (EHDW-BEGSI).

Wiring diagram for the pulse signals of the single-ended type MPG handwheel (EHDW-BAGSI):

MPG connector on CNC

Contacts on
MPG handwheel

DC 5V

DC oV

A

5V_OUT | P10
XA+ P11
XA- P12
XB+ P13
XB- P14
5V_GND | P15

MPG connector on CNC

B

Contacts on
MPG handwheel

DC 5V

DC oV

L

A

5V_OUT | P10
XA+ P11
XA- P12
XB+ P13
XB- P14
5V_GND | P15

B

Wiring diagram for the pulse signals of the differential type MPG handwheel (EHDW-BEGSI):

Contacts on
MPG handwheel

MPG connector on CNC

DC 5V

A

A-

B

5V_OUT P10
XA+ P11
XA- P12
XB+ P13
XB- P14
5V_GND P15

B-
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Wiring diagram for the MPG switch:

B The MPG connector on the controller supplies 5V power to the MPG.

MPG handwheel  Circuit of MPG connector

T

P2 (X32), = i
Q S

! | o

EXT 24V E"'{ T i
1 9 i
5V_OUT! x £ ||
1

' i

! )5 Voc i
5V_GND! :
b i

L e e 1

B External 24V power supply: EXT_24 can connect to +24V or OV.

MPG handwheel Circuit of MPG connector MPG handwheel Circuit of MPG connector

__________________

."g

[&]

v =
g 2
[0]

c

[J]

§

£

3-65



Wiring Lathe Machine Operation and Maintenance Manual

3.2.11 Wiring for remote I/O connector

The B series NC controller has a remote I/O connector which can connect to up to 8 extension
modules with 256 DI and 256 DO points.

RS422
ooooogoo | | | | | | | |
OoBEHHH ¢ X256 X288 X320 X352
Y256 Y288 Y320 Y352
L L
X384 X416 X448 X480
Y384 Y416 Y448 Y480

Pin assignment for the remote I/O connector is as follows.

|
oo000n0

(1) Remote 1/O connector (female); (2) Remote I/O connector (male)

Pin No. Function description
TX+
TX-
RX-
RX+
' GND
SHIELD

O WIN -

Wiring diagram of the remote I/O connector:

Remaote 110 eonnector

on NC controller Remote /0 connector
P1: Tx+ P1:RX+
P2: TX- P2. RX-
P3: BX- P3: TX-
P4: RX+ Pd: TX+
PS5 GND - P5: GND
P&: SHIELD P6: SHIELD
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There are two types of remote I/O module: opto-isolated type and relay type. The model name

explanation is as follows.

(1) Series name

(2) Product name

(3) Type:

NC-EIO-T3232 _

(1) (2) @) @) () 6

T: opto-isolated type (permissible current: below 50 mA; surge current: below 100 mA)

R: relay type (the permissible current can be 5A or 16A according to the relay

specification)

(4) Number of inputs

(5) Number of outputs

(6) Permissible current:

None: 5A (G2R relay)

A: 16A (G2R relay)
B: 16A (IDEC relay)

The remote I/O module models are as follows.

Model Description Note
. . . G2R relay
NC-EIO-R2010 Re_lay type 1/0O module with 20 input points and 10 output Permissible
points.
current: 5A
. . . G2R relay
NC-EI0-R2010A Rglay type 1/0 module with 20 input points and 10 output Permissible
points.
current: 16A
. . . IDEC relay
NC-EIO-R2010B Re]ay type 1/0 module with 20 input points and 10 output Permissible
points.
current: 16A
. . . G2R relay
NC-EIO-R3216 Re_lay type 1/0 module with 32 input points and 16 output Permissible
points.
current: 5A
. . . G2R relay
NC-EIO-R3216A Re]ay type 1/0 module with 32 input points and 16 output Permissible
points.
current: 16A
. . . IDEC relay
NC-EIO-R3216B Relay type 1/0 module with 32 input points and 16 output Permissible

points.

current: 16A

NC-EIO-R3232 Re]ay type 1/0 module with 32 input points and 32 output Permis§ible
points. current: 5A
NC-EIO-T3232 Opto-isolated type 1/0 module with 32 input points and 32 Permissible

output points.

current: 50mA
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Precautions for wiring the remote 1/0 module are as follows.

(1) The COM input point is used for signal current. Do not connect 24 Vpc or 0V power to the
COM point.

(2) You can select the H ((PNP) or L (NPN) signal with the H / L switch according to the
specification of the external sensor. When H (PNP) is selected, the COM point is +24V;
when L (NPN) is selected, the COM point is OV.

L(NPN)
H(PNP)

swt >~ L _

SW1 =H (PNP) SW1 =L (NPN)
COM COM

N A

Direction of current Direction of current
b ] b
CESEEE

X257 X258

COM+ &

e _____________]

(3) Up to 8 modules can be connected to the remote I/O module connector simultaneously.
Turn the rotary switch on the PCB to switch the station number. 0 = Station 1, 1 = Station

2, 2 = Station 3, and so on to 7, which is Station 8.

When you turn the rotary switch to 8 and 9 to set the remote 1/0 modules as Stations 9
and 10, the system regards Station 9 (position: 8) as Station 1 (position: 0) and Station 10
(position: 9) as Station 2 (position: 1), so do not turn the rotary switch to 0 and 1 at the

same time.

Rotary switch for station number
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3.2.11.1 NC-EIO-R2010

N

(777 'X256 X258
:GND GND |
R
Naaaa|
= o
| xesT_ X259,
/ T \r’—A\
ecea|

‘. Y256 Y257//

~ ’
~o _-

DI wiring example

NPN 2-wire proximity sensor with polarity:

(1) Setthe H/L switch to L (NPN), and short-circuit the GND (commonly a blue wire) of the

sensor and the GND (0V) of the same power system.

(2) Connect Vcec (commonly a brown wire) to the input contact.

NPN  2-wire proximity sensor

Brown

Blue

GND

DO

CEIGEGEEE
X257 X259
24V 24\

Direction of current
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PNP 2-wire proximity sensor with polarity:

(1) Setthe H/L switch to H (PNP), and short-circuit the Vcc (commonly a brown wire) of the

sensor and the +24V of the same power system.

(2) Connect GND (commonly a blue wire) to the input contact.

PNP  2-wire proximity sensor

Blue -

2

3

X256 X258 ©

GND GND o

Brown | ¢ 5

|| j

= o
ED[ED[ED[ED

X259

o708 7

24V

NPN 3-wire proximity sensor with polarity:

(1) Setthe H/L switch to L (NPN).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V.

(83) Connect the GND (commonly a blue wire) of the sensor to GND (0V).

(4) Connect the signal wire (commonly a black wire) of the sensor to input contact.

NPN  3-wire proximity sensor

Brown
Ph
Black *Kﬂ
Blue \
J
GND g
SO 3
Aw (@]
S
KDEDIEDIED S
X257 X259 s
24V 24V
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PNP 3-wire proximity sensor:

(1) Setthe H/L switch to H (PNP).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V.

(3) Connect the GND (commonly a blue wire) of the sensor to GND (0V).

(4) Connect the signal wire (commonly a black wire) of the sensor to input contact.

PNP  3-wire proximity sensor

Blue

»>
# Black
Brown
§ X256 GND
S | | [4pléblediEd
i) a~
8 ,
@ b\ P b
= S SECE,
X257 X259
24\ 24V

DO wiring example
(1) The output contacts of the remote I/O module are in pairs. Use these contacts as dry
contacts.

(2) The output contacts should be connected to an external power supply.

(3) After the controller sets the output contacts to On, the current circuit is closed and the
Lamp is On.

Y256 Y257

DC %*_)
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3-72

3.2.11.2 NC-El
" COM__ COM
coMm " com
fuey i)
iz ar

e 4597 b

-
X256 X257

e
X258 X259

0-R3216

[}
[}
| o
[}
: el e e e R e e R e e e |

"~ || B35z E2EE [52Es Bt Eebd Bies Bove mebs

(OO

v _-HiB @‘I@@ ccoce| lpopo

e868 Bees  Boes ‘eses‘es@jg

I B

\\Y256 Y257//

~ -
~ -

DI wiring example

NPN 2-wire proximity sensor with polarity:

(1) Setthe H/L switch to L (NPN), and the COM point is OV. Connect the GND (commonly a

blue wire) of the sensor to the COM point or short-circuit the GND of the sensor to the

GND (0V) of the same power system.

(2) Connect Vce (commonly a brown wire) to the input contact.

NPN 2-wire proximity sensor

[——————— | Brown -
I | o
I | -
I | 3
| | Blue S5
e o 8
COM 5
2
a

Haplp 5

L]

4B 45|8p &P
X256 X258
X257 X259

=
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PNP 2-wire proximity sensor with polarity:

(1) Setthe H/L switch to H (PNP), and the COM point is +24V. Connect the Vcc (commonly a
brown wire) of the sensor to the COM point or short-circuit the Vcc of the sensor to the

+24V of the same power system.

(2) Connect GND (commonly a blue wire) to the input contact.

PNP  2-wire proximity sensor

Blue
H b=
# e
—
3
Brown “
COM c
O
d- e
SE
] a

LR SR
X256 X258
X257 X259

NPN 3-wire proximity sensor:

(1) Setthe H/L switch to L (NPN).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V.

(83) Connect the GND (commonly a blue wire) of the sensor to COM (0V).

(4) Connect the signal wire (commonly a black wire) of the sensor to the input contact.

NPN  3-wire proximity sensor

Voc+24Y o1 >
Black *;‘_EJ
Blue \
J
COM =
45 Gp|d5 a5 3
= 5
5
45 45|4p 95 =
X256 X258 5
X257 X259
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PNP 3-wire proximity sensor:

(1) Setthe H/L switch to H (PNP).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V.
(3) Connect the GND (commonly a blue wire) of the sensor to 0V.

(4) Connect the signal wire (commonly a black wire) of the sensor to the input contact.

PNP  3-wire proximity sensor

1 Blue
Sk L GND (V)
Browny
e — -
5 COM
E 4pEp/aE b
5 &=
5
V. Goes
3 X256 X258

X257 X259

DO wiring example

(1) The output contacts of the remote I/O module are in pairs. Use these contacts as dry

contacts.
(2) The output contacts should be connected to an external power supply.

(3) After the controller sets the output contacts to On, the current circuit is closed and the

Lamp is On.

Y256 Y257

SODOD
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3.2.11.3 NC-EIO-R3232

________________________________________

E
E

beeceeeeso [peesssseno

DI wiring example

NPN 2-wire proximity sensor with polarity:

(1) Switch the short circuit jumper to L (NPN), and short-circuit the GND (commonly a blue

wire) of the sensor and the GND (0V) of the same power system.

(2) Connect Vcc (commonly a brown wire) to the input contact.

NPN 2-wire proximity sensor

[—————== | Brown -
| | o
: :
| | Blue 5
e I S
_| GND (0V) “§

= 5
fﬁﬁﬁlﬁﬁﬁig

X263
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PNP 2-wire proximity sensor with polarity:

(1) Switch the short circuit jumper to H (PNP), and short-circuit the Vcc (commonly a brown

wire) of the sensor and the +24V of the same power system.

(2) Connect GND (commonly a blue wire) to the input contact.

PNP  2-wire proximity sensor

e . Blue
‘ ‘ =
©
5
(&)
ks
—————————————————————————————— Brown S
S
S
Vbc+24V 2
()
Sttt Sl
(© [l ei el ©
X256 X263

NPN 3-wire proximity sensor:

(1) Switch the short circuit jumper to L (NPN).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V (same power system).
(3) Connect the GND (commonly a blue wire) of the sensor to 0V (same power system).

(4) Connect the signal wire (commonly a black wire) of the sensor to the input contact.

NPN  3-wire proximity sensor

Voc+24V oo >
Black *;Hj
Blue |
7/
| onp(ov)

Direction of curren

(O [ERREEFEE o
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PNP 3-wire proximity sensor:

(1)
(2)
)
(4)

Switch the short circuit jumper to H (PNP).
Connect the Vcec (commonly a brown wire) of the sensor to +24V (same power system).
Connect the GND (commonly a blue wire) of the sensor to 0V (same power system).

Connect the signal wire (commonly a black wire) of the sensor to the input contact.

PNP  3-wire proximity sensor

I Blue
Ij—)é * Sk ____GND (0V)
‘#Brown> O \/pc+24V
o
3
°
S
| O HEREERE S

X263

DO wiring example

(1)

()
©)

The output contacts of the remote 1/O module are in pairs. Use these contacts as dry

contacts.
The output contacts should be connected to an external power supply.

After the controller sets the output contacts to On, the current circuit is closed and the

Lamp is On.

ogeseeeeso
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3.2.11.4 NC-EIO-T3232

4P Gp|ar 4B

X256 X258
I X257 X259

! Y257 Y259 —---
1Y256 Y258 BAAE EEEE EEEE EEEE EEEE EEEE FEBEE EEEE
I W
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=
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B
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@
&
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&
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&
&
&
[e]
o]
8
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DI wiring example
NPN 2-wire proximity sensor with polarity:

(1) Setthe H/L switch to L (NPN), and the COM point is OV. Connect the GND (commonly a
blue wire) of the sensor to the COM point or short-circuit the GND of the sensor to the

GND (0V) of the same power system.

(2) Connect Vce (commonly a brown wire) to the input contact.

NPN  2-wire proximity sensor

[————— == | Brown -
| | o
I I =
I I 3
| | Blue ‘5
L — - — I CC)
COM '*é
E =
4p 8pjap b =

L. ]

SRR RERE
X256 X258
X257 X259
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PNP 2-wire proximity sensor with polarity:

(1) Setthe H/L switch to H (PNP), and the COM point is +24V. Connect the Vcc (commonly a
brown wire) of the sensor to the COM point or short-circuit the Vcc of the sensor to the

+24V of the same power system.

(2) Connect GND (commonly a blue wire) to the input contact.

PNP  2-wire proximity sensor

Blue
I=
o
—
3
Brown “
COM put
O
d— pd
25 apla5 45
] a)

SR SEEE
X256 X258
X257 X259

NPN 3-wire proximity sensor:

(1) Setthe H/L switch to L (NPN).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V.
(3) Connect the GND (commonly a blue wire) of the sensor to 0V.

(4) Connect the signal wire (commonly a black wire) of the sensor to the input contact.

NPN 3-wire proximity sensor

P QAP 4P

X256 X258
X257 X259

Vbc+24V oo >
Black *;‘_EJ
Blue N
Y
COM =
45 €PjaE 4B 3
= ©
C
S
©
o
=
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PNP 3-wire proximity sensor:

(1) Setthe H/L switch to H (PNP).

(2) Connect the Vcc (commonly a brown wire) of the sensor to +24V.
(3) Connect the GND (commonly a blue wire) of the sensor to 0V.

(4) Connect the signal wire (commonly a black wire) of the sensor to the input contact.

PNP  3-wire proximity sensor

Blue
ia
# Black L GND (0V)
[J_‘vﬁ Brown
7/
| COM
5
o 4p €PE €7
© o
S
S DB
8 X256 X258

X257 X259

DO wiring example

(1) The output contacts of the remote I/O module are in pairs. Use these contacts as dry

contacts.
(2) The output contacts should be connected to an external power supply.

(3) After the controller sets the output contacts to On, the current circuit is closed and the

Lamp is On.

TI
a7 Gp[ap a5
]
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Wiring

3.2.12 Wiring for local I/O connector

The pin assignment for the NC200B series models is as follows.

8 1
oooooooan

(1) Local I/O connector (female); (2) Local I/O connector (male)

5
O

00

1
oo

DI DO
Pin 1 X112 Pin 2 X113 Pin 1 Y112 Pin 2 Y113
Pin 3 X114 Pin 4 X115 Pin 3 Y114 Pin 4 Y115
Pin 5 X116 Pin 6 X117 Pin 5 Y116 - -
Pin 7 X118 Pin 8 X119 - - - -
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DI wiring (machine operation panel B supplies 24V power to the local /O connector)

I°

SR R 9.9)

P8(X119) P1(X112)

24\/pc oV

0”0

DO wiring (machine operation panel B supplies 24V power to the local I/O connector)

E’

DI DO
SoSeSesesonese s 3 B2 2e B ©
B © 0]
P8 P1

P5(Y116) P1
Load oV

A

+ |

24Vbc
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Wiring

The pin assignment for the OPENCNC series models is as follows.

—_ ]

| e
6 BIOIRR) cooo

=
aEE

]

—

il

Il

| =
EDD

1w}

l

Cr

1/01 & 1/02

(1)

goooooOooooOoOoooDOoOo

33

goooooooOOOOODODoO

34

(2)

(1) Local 1/O connector (female); (2) Local I/O connector (male)

I/0 1 /10 2

Pin 1 X0 Pin 2 X1 Pin 1 X16 Pin 2 X17
Pin 3 X2 Pin 4 X3 Pin 3 X18 Pin 4 X19
Pin 5 X4 Pin 6 X5 Pin 5 X20 Pin 6 X21
Pin 7 X6 Pin 8 X7 Pin 7 X22 Pin 8 X23
Pin 9 X8 Pin 10 X9 Pin 9 X24 Pin 10 X25
Pin 11 X10 Pin 12 X1 Pin 11 X26 Pin 12 X27
Pin 13 X12 Pin 14 X13 Pin 13 X28 Pin 14 X29
Pin 15 X14 Pin 16 X15 Pin 15 X30 Pin 16 X31
Pin 17 DO_COM Pin 18 DI_COM Pin17 | DO_COM Pin 18 DI_COM
Pin 19 . YO Pin 20 Y1 Pin 19 . Y16 Pin 20 Y17
Pin21 | Y2 Pin 22 Y3 Pin21 | Y18 Pin 22 Y19
Pin 23 Y4 Pin 24 Y5 Pin 23 Y20 Pin 24 Y21
Pin 25 Y6 Pin 26 Y7 Pin 25 Y22 Pin 26 Y23
Pin 27 Y8 Pin 28 Y9 Pin 27 Y24 Pin 28 Y25
Pin 29 Y10 Pin 30 Y11 Pin 29 Y26 Pin 30 Y27
Pin 31 | Y12 Pin 32 Y13 Pin 31 | Y28 Pin 32 Y29
Pin 33 | Y14 Pin 34 Y15 Pin 33 | Y30 Pin 34 Y31
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il
il

P1 P2(X17) P1

P2(X17)

bc® GDpc

P18(DI_COM) P18(DI_COM)

-.-..-..“-.-.-.-
EE s EEE R e
Tl ] ™
-...--‘11..-.-.-
ER s S SRR
o

P33

P34 P33 P34

[H
Wi

Local I/O - DI Wiring

P1 E P2
P17(DO_COM) |l «
" :C
DC (N
Load i
P33(Y14) P34
=,

Local I/0 - DO Wiring
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3.2.13 External machine operation panel B for NC200B series models

Model explanation:

NC - PAN - 300 B L - P E
(1) (2) @) 4) 6 ®6 )

(1) 2) (3) 0 G ® (7)
. 300: horizontal; 8” . ) .
NC series Machl_ne 301: vertical; 8” B L..Iat.hg P: button Ej Epglls_h
operation e 40" . M: milling S: Simplified
product 310: horizontal; 10 series . type :
panel : o, machine Chinese
311: vertical; 10
NC-PAN-300BL-PE
NC-PAN-300BL-PS
@ @ @ SPINGLE OVERRIDE @
% o) <> | WA % IEDITAMIOIE Joe EU:[D%QU

580728080, uro—_ b ’W\/\‘/’\wa 70 100
L . 4 110 N’ O
T AU\ T O 3 120 zm$ + MDI 80, 110
20 130 @)
10 140 50 120
150

T—a ‘ TOOL.NO

o

raé‘@
@) =
w G
N
N

@ @ RAPID TRAVERSE ‘
v v %

= VW
@ @ ﬁq HI g

ok B B |

OO0
EEE N

DU
DU
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NC-PAN-301BL-PE

NC-PAN-301BL-PS

p
O
a = MODE N
X104 ERA;/\%V\Z\’IERRIDE D
ON % OFF IT@ W
- e 5 8
I AT ) MPG
= '
MD!
O 0 [
s N ~ Y108 BN\ *M V104
O O (o) @
- J J -
( ) f ) ( ) —~
0 0 0 ®) 5 5 5 -
O
- o J . J L ')
& NE o o (o 1 (1o ) o (o \
- J J ¢ ) L ')
(, N ( ) r ~ - 2
) ) ) o ) 5 5 =
; S ( N N s ~ h 7 - e 2 - J
) ) ) o ) 5 5 5
- o J N J L ')
Y RAPID TRAVERSE
(7 o) P N i
N 25 50
FO %10 x100™_100
x1ﬁx1ooa
CYCLE START CYCLE STOP
X99 X100 NC-PAN-301BL-PE
O Y99 Y100 o
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NC-PAN-310BL-PE

NC-PAN-310BL-PS

© ®
m%m
| = 00 ol
O oo o
O oo o
@@ O oo o
@ ] E}@D DD@
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NC-PAN-311BL-PE

NC-PAN-311BL-PS

f FEEDRATE OVERRIDE MODE I
% MWV %
60 70 80 gg EDIT & > AW\ Joe
j:’% OFF 4050 10%0 o+ MPG
( g 1 RRliiay o 120 _
130 MDI
ﬂ | O 10 140
! 0 160
SPINDLE OVERRIDE
D%
80 90 o o> |
70 100
110 @
50 120
TOOL.NO
5 5 5 Y108 @ Y104
(] (] (] (] (] (] © ) (]
° ° ° ° ° ° ©) °
° ° ° ° ° ° ©) °
© © © © © © ) ©
RAPID TRAVERSE
f 7 VW%
e
FO %10 x100 100
X1 é Q § X1000
X102
Y103
CYCLE START CYCLE STOP o
- NC—PAN—S‘HL—PEJ
© Y99 Y100 ©)
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Table of Function Groups

This chapter provides tables of function groups for you to quickly view all the functions

of the NC series controller.

4.1 Tables Of FUNCHON GrOUPS «««++++xxrrrresrstmriteaiiiiiiie s 4-2
4.2 Machine operation panel A - function of KEYS «++««+«+ e rvvrrreeniiiiiiiniiii, 4-13
4.3 Machine operation panel B - function of KEYs -+ +««««+ - vvvrreeniimiiiiniiiii, 4-15
4.4 Table of corresponding buttons (for OPENCNC models) -« «ceeeereeeenn. 4-17
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4.1 Tables of function groups

Available in all modes

POS
Layer 1 Layer 2 Layer 3 Layer 4
ABS - - -
CLR ALL - -
REL CLR X - -
(the clear function of the CLRY - N
corresponding axis is CLRZ - -
available only whep you CLRA _ _
connect the axis)
CLR B - -
CLRC - -
MECH - - -
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Table of Function Groups

EDIT mode
PRG_File manage

Layer 1 Layer 2 Layer 3 Layer 4
COPY F - - -
PASTE - - -
DEL (file / folder) - - -
SEL TOGL / CANCEL - - -
ALL SEL TOGL / CANCEL - - -
File Manage - - -
NAME - -
SORT SIZE - -
DATE - -
NEW F - - -
FOLDER - - -
RENAME - - -
FIND F - - -
MERGE - - -
FILE / MACRO - - -
SET - -
COPY F - _
PASTE - -
DXE DEL - -
SEL TOGL / CANCEL - -
SELALL - -
CANCEL - -
RENAME - -
ADD PRJ - -
ADD PRC - -
DEL - -
COPY - -
PASTE - -
GRAEDT CONVERT - -
MOVE UP - -
MOVE DN - -
RENAME - -
DFT INIT - -
DFT FNIH - -
INT MCR - - -
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EDIT mode
PRG_File edit
Layer 1 Layer 2 Layer 3 Layer 4
COPY - - -
CUT - - -
PASTE - - -
DEL - - -
UNDO - - -
B START - - -
B END - - -
LABLE - - -
NEXT - -
STRING PREV - -
REPLACE - -
Replace all - -
AUTO mode
PRG
Layer 1 Layer 2 ‘ Layer 3 Layer 4
SF SET Spindle speed (S) range: O - Pr.40_9 setting range;
feed rate (F) range: O - Pr.318 setting range
START RUN - -
BARCODE LOAD - -
(set Pr.10053 to enable this CLEAR - -
function) CLEARALL - -
LOAD - -
MODE CHG - -
CLRALL - -
FILE QUEUE ADD FILE . R
(Set Pr.10045 to enable or
disable this function) upP B
MOVE DOWN -
Jump To -
DISP CHG - -
SEL TOGL / CANCEL - -
File Manage DEL - -
RENAME - -
FOLDER - -
SORT - -
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Table of Function Groups

JOG / MPG mode

PRG
Layer 1 Layer 2 Layer 3 Layer 4
SF SET Spindle speed (S) range: 0 - Pr.409 setting range;
feed rate (F) range: O - Pr.318 setting range
POSITION - -
LINEAR - -
P1 -
TEACH CIRCULAR P2 -
(set Pr.10044 to enable P3 -
this function)
DEL - -
SAVE - -
NEW FILE - -
SET - -
MDI mode
PRG
Layer 1 Layer 2 Layer 3 Layer 4
LOAD - - -
SAVE - - -
CLEAR - - -
HOME mode
PRG
Layer 1 Layer 2 ‘ Layer 3 Layer 4
SF SET Spindle speed (S) range: 0 - Pr.409 setting range;

feed rate (F) range: O - Pr.318 setting range
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Available in all modes

OFS

Layer 1 Layer 2 Layer 3 Layer 4
ABS - -
INC - -
WEAR CLRALL - -
CLR ONE - -

ABS / INC MODE Set Pr.10059 to enable this function (1: Abs; 2: Inc).
ABS - -
INC - -
LEN OFST - -
OFFSET
ABS OFST - -
CLR ONE - -
ABS / INC MODE Set Pr.10059 to enable this function (1: Abs; 2: Inc).

Maga No 1 SET -
(functions in Layer 3 are RSTALL )
only available in JOG LOCK -
MAGA mode) UNLOCK -
Maga No 2 SET -
(functions in Layer 3 are RSTALL -
only available in JOG LOCK -
mode) UNLOCK i
LOCAL - -
GLOBAL - -
(set Pr. :\%SSRS) enable HOLD - §
this function) EXTEND ) -
MECH WR _ (axis coordinate) -
ABS WR _ (axis coordinate) -
CLR REL -
CLRALL -
SETL -

AUTO Point1

COORD SET L/2 Point2

SET

SETP -
ABS - -
INC - -
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Table of Function Groups

Available in all modes

GRA

Layer 1 Layer 2 Layer 3 Layer 4
CENT SET - - -
WIN RST - - -
UP - -
DOWN - -
LEFT - -
WIN SET RIGHT - -
ZM IN - -
ZM OUT - -
OK - -
CANCEL - -

PV(STEP) This function is only available in AUTO mode.
GRAPHIC - | - -
PREVIEW This function is only available in AUTO mode.
CLEAR - | - -
Available in all modes
ALM

Layer 1 Layer 2 Layer 3 Layer 4
ALARM - - -
HISTORY CLRALL - -
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Available in all modes

DGN

Layer 1 Layer 2 Layer 3 Layer 4
SET NR - -
PROCESS CLR TIME - -
CLR NR - -

DEL -
US DEC -
USR VAR HEX -
S DEC -
FLOAT -
USR VAR SYS VAR - -

DEL -
US DEC -
M VAR HEX -
S DEC -
FLOAT -

BIT

O 4> (<

—

C(16) -
C(32) -

MLC

REG

US DEC -

HEX -
S DEC -
FLOAT -
US DEC -

HEX -
S DEC -
FLOAT -

DEV MON

4-8



Lathe Machine Operation and Maintenance Manual Table of Function Groups

DGN
Layer 1 Layer 2 Layer 3 Layer 4
LD -
LDI -
LDP -
LDF -
ouT -
APP -
| -
DEL V-LN -
ADD LN -
DELLN -
DEL -
LABEL -
TABLE -
X
Y
M
A
El_)ITOR_ T
MLC (only available in EDIT
mode) SYMBOL c
D
P
|
DEL
COPY
PASTE
SAVE -
IMPORT IMPORT
EXPORT
NEW FILE
EXPORT NAME SR
SIZE SR
DATE SR
JUMP TO -
SELECT -
CUT -
COPY -
PASTE -
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DGN
Layer 1 Layer 2 Layer 3 Layer 4
ON -
SET OFF -
MLC
RUN/ STP -
JUMP TO - -
SRV MON - -
/O MON - -
SYS VAR - -
SYS VAR -
CH VAR -
SYS MON AXIS VAR §
IF VAR -
VAR MON MLC VAR -
US DEC -
BIN -
HEX -
S DEC -
SYSTEM - -
FW SN - -
STATUS
HW SN - -
M INFO DEL -
LOCK / UNLOCK -
S SCP
SYS CHECK -
PWD CHG -
LOCK / UNLOCK -
RST U1 -
RST U2 -
M SCP
OK
FUN ENA CANCEL
PWD DEFAULT
RESET -
PWD CHG -
U1 SCP
LOCK / UNLOCK -
PWD CHG -
U2 SCP
LOCK / UNLOCK -
SETTING -
RELEASE -
EXPIRE
PWD CHG
EXP SCP
LOCK / UNLOCK
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DGN
Layer 1 Layer 2 Layer 3 Layer 4
NEXT AX - ' -
READ - -
COMPUTE - -
WR GAIN - -
TUNING WR Notch - -
(only available in JOG or RUN/STOP - -
MPG mode) JOG«— - -
coiEio eor oo - -
POS1 - -
POS2 - -
TAP SET(1) -
TAP RIV

TAP SET(2) -
SERVO READ -

TEXT WR Set Pr.10045 to enable or disable this function.
IMPORT - - -
EXPORT - -
EXPORT SELALL - -
CLRALL - -

LOGO WR Set Pr.10045 to enable or disable this function.
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Available in all modes

PAR
Layer 1 Layer 2 Layer 3 Layer 4
PROCESS - - -
OPERATE - - -
MAGA - - -
SPINDLE - - -
MACHINE - - -
HOME - - -
ETH. DEFAULT - -
OK - -
um - -
COMP um+ - -
IMPORT - -
IMPORT+ - -
DEFAULT - -
SYSTEM
COLOR - -
DEFAULT - -
MLC
COLOR - -
DEFAULT - -
GRAPHIC
COLOR - -
SERVO READ - -
SEARCH - - -
CONFIG
(except AUTO and MDI OK - -
modes)
SET RIO
(except AUTO and MDI OK - -
modes)
SAVE - -
DEL GRP - -
WRT PAR - -
PAR GRP
RED PAR - -
SRT PAR - -
AVERAGE - -
Available in all modes
SOFT

You can configure the panel screen with the ScreenEditor software for application needs.
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Table of Function Groups

4.2 Machine operation panel A - function of keys

Key Description Supported mode / group
POS The key of coordinate display. All modes and groups
PRG The key of program editing. All modes and groups
OFS The key of coordinate and tool offset settings. All modes and groups
The key of diagnosis functions, system
DGN parameters, and system status. All modes and groups
ALM The key of alarm display. All modes and groups
GRA The key of tool path graphic display. All modes and groups
PAR The key of system parameter settings. All modes and groups
SOFT The key of panel screen configuration. All modes and groups
RESET Reset key All modes and groups
X | -~ D " Axis position and command code keys PRG
0 ~9 / Numeric keys (operation symbols) PRG, OFS, DGN
FaN
. S Decimal point key (operation symbol) PRG, OFS
- ] Negative sign key (operation symbol) PRG, OFS
A v PAGE UP and PAGE DN (page down) keys PRG, OFS, DGN
PAGE UP PAGE DN
LIRS
Cursor keys (operation symbols) PRG, OFS, DGN
C& .#
HOME Home (end) key PRG
END
SPACE Space key PRG
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Key Description Supported mode / group
SHIFT Shift key PRG
DE|I|\-|5 Delete (insert) key PRG
EQCCKE Backspace key PRG
ENTER Enter key PRG, OFS, DGN
EXIT Exit key PRG, DGN
( ) Parentheses key PRG
- > Left and right function keys All modes and groups
m ~ E Function keys All modes and groups
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4.3 Machine operation panel B - function of keys

Key Description
- ) AUTO mode: for program execution.
A } EDIT mode: for file management and program editing.
AMA JOG mode: for manual machine operation.
—
@ MPG mode: for operating the machine axis with MPG.
MDI mode: for simple program input and execution.
-@— HOME mode: for rapidly returning to the machine origin.
Single block execution: execute one single block at a time and then stop.
IZI) Single block skip: skip one single block when there is a "/” symbol in the block.
i . o . . .
@ Optional stop: stop at the specified block if there is an MO1 command in the
block.
@ MPG simulation: during program execution, enable this function to control the
execution speed with MPG.
(D= Air blow switch
/f\'.l:' Coolant switch: coolant On / coolant Off
T Limit cancellation: when the hardware limit is triggered, press this key to clear
- the alarm.
Q. Light switch: light On / light Off
VA
UL Rapid traverse mode: execute axis movement based on the set rapid override.
X - X - X axis direction: in JOG mode, manually operate the X axis in forward or reverse
direction.
A
Y axis direction: in JOG mode, manually operate the Y axis in forward or reverse
Ye| Yo aXIS
direction.
Z axis direction: in JOG mode, manually operate the Z axis in forward or reverse
7t (21 axis
direction.
c P : c 2 Rotation axis direction: in JOG mode, manually operate the rotation axis in
clockwise or counterclockwise direction.
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Key Description
jl]' Spindle forward: manually run the spindle in forward direction.
:I]' Spindle stop: manually stop the spindle rotation.
—
EI]' Spindle reverse: manually run the spindle in reverse direction.
+ - Feedrate / JOG override: increment / decrement
Feedrate / J0G
+ - Rapid override: increment / decrement
Rapid override
+ - Spindle override: increment / decrement
Spindle override
=5 || =2 Chip discharge conveyor: motor runs in forward / reverse direction.

a

-

Bl

Tailstock center: forward / backward

| ]|

Tool turret: clockwise / counterclockwise

@m@ Spindle hydraulic chuck: release / tighten
@ @ @ MPG magnification selection: X1, X10, X100
X X Xino
‘ QUM 1 ‘ tumz |cum3 | User-defined function keys
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Table of Function Groups

4.4 Table of corresponding buttons (for OPENCNC models)

NC key PC keyboard Description
F1 - F8 (function keys) F1-F8 Function keys
» (function key) Tab Next page (of the function bar)
<« (function key) Ctrl + Tab Previous page (of the function bar)
POS Ctrl + F1 The POS function group key
PRG Ctrl + F2 The PRG function group key
OFS Ctrl + F3 The OFS function group key
DGN Ctrl + F4 The DGN function group key
ALM Ctrl + F5 The ALM function group key
GRA Ctrl + F6 The GRA function group key
PAR Ctrl + F7 The PAR function group key
SOFT Ctrl + F8 The SOFT function group key

Numeric keys

Numeric keys

Alphabetic keys

Alphabetic keys

Symbol keys

Symbol keys

Direction keys

Direction keys

PAGE UP / PAGE DN

Page Up / Page Down

BACKSPACE Backspace -
SPACE Space -
DEL/INS Delete / Insert -
SHIFT Shift -
HOME / END Home / End -
ENTER Enter -
EXIT Esc -
RESET Ctrl + Esc -
- F12 Help (function descriptions for keys)
SHIFT + GRA PrtScn Screen capturing
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Introduction to
NC System Modes

This chapter introduces the system modes supported by the NC controller.

5.1
5.2
5.3
54
5.5
5.6
5.7
5.8

AULO MOGE (AUTO) +++ s rrrrreee sttt 5.2
Program edit Mode (EDIT):««««++srrrrereemmmmmmtaiiiniiias it 5.2
Manual iNPut MOAE (MDI) - ««x«xeeerrrrereaainiitaaiiii e 5.2
MPG feeding Mode (MPG) ««««+ s rrrrrrtaririiiaaiiiii e 5.2
JOg feeding MOde (JOG) -+ +«xrrrrermmmrriaaiiiiiiia s 5.2
Rapid feeding Mode (RAPID) -+« ««rrttertrrrttaiiiiiias i 5-3
HOmiING MOde (HOME) «++++«xvrteesrmrettasiiiiitaaniiit e 5-3
FUNCHON GroUDP SCIEEN OVEIVIBW «+««r«ttessrrrrteaasiriitasiiiiitea st e e 5-4
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5.1 Auto mode (AUTO)

After opening the file for execution, you have to switch the system to AUTO mode to execute the
program. This procedure allows you to verify the machining program, cutting conditions, and
position coordinates before execution as well as avoid mistakenly pressing CYCLE START in
other system modes. In this mode, you can only execute the program rather than edit the

program or manually move the axes.

5.2 Program edit mode (EDIT)

You can edit the program only in EDIT mode. In this mode, the editing functions in PRG group
are enabled for you to edit the program. In addition, program execution and manual axis

movement are not available in this mode.

5.3 Manual input mode (MDI)

In MDI mode, you can enter and execute a single block of program in the PRG group screen. In
this mode, you can enter up to 14 program blocks in the PRG screen. General program editing,

program execution, and manual axis operation are not available in this mode.

5.4 MPG feeding mode (MPG)

In MPG mode, you can use the external MPG handwheel to manually move the axes promptly
and accurately. Program editing, program execution, and jog operation are not available in this

mode.

5.5 Jog feeding mode (JOG)

In JOG mode, press the axis direction keys on machine operation panel B to have the axes jog.
Set the jog speed and moving distance with the JOG override key. You can move the work
platform at high speed with the rapid traverse override key and axis direction keys. The axis
moving speed is determined by the rapid override setting. Program execution and editing are not

available in this mode.
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5.6 Rapid feeding mode (RAPID)

When you press RAPID in JOG mode, the jog operation refers to the speed setting of rapid
feeding.

5.7 Homing mode (HOME)

In HOME mode, you can return the axes to the machine origin by simply pressing the
corresponding axis direction keys on machine operation panel B. After restarting the controller,
you need to set the system to HOME mode to have each axis return to the machine origin before
executing the program. If you do not perform homing after starting the controller, program

execution is prohibited.
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5.8 Function group screen overview

A variety of information is provided on the function group screens of this controller. The following

introduces the screens of specific functions.

B Position (POS) group

REL
X 0.0ee
*X 0.000 |y 0.000
Z 0.009
LY 0.000c ol
MECH
= X e.0ee
Z 0.000 V 058
spindle 1568 resdrate B spind load @
(5) Act. spind B Act.feed B Time B9:12:51

0000 Cstods 999

Figure 5.8.1
(1) Current program name (6) Current system mode
(2) Currently executed program line (7) Alarm display
(3) Current function group screen (8) Rapid traverse override
(4) Current coordinate information (9) Feed rate override
(5) Machining information display: (10) Spindle override

Spindle speed: command value
Cutting feed rate: command value
Spindle load rate: %

Actual speed: rpm

Actual feed rate: mm/min

System time

Tool number (T)

Count of machining operations
Cutting time

(11) System status

In Figure 5.8.1, (11) displays the current status of the system for your reference. There are 7
system statuses with the display priority as follows: MLC stop > SV NO RDY (servo not ready) >
Emg Stop (emergency stop) > PROC (in progress) > RUN (in execution) > STOP (program stops)
> Ready.
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B Program (PRG) group

AUTO mode:

F.mt @ Fo

N ot 4 e u‘e.m
S.at @ 5 1500

T 0000 te

cyc 20: ¢ e
MB5 Gee Gl G99
38 G54 X59.8e8 Z5.990 G621 646 GBO Ged
671 U4, Ri1. _ G67 @57 G54
671 P10 Q25¢ Ue.2ee We.3ee Fi.
ABS RESIDUAL G54
0.000

Figure 5.8.2

(1) Current program name

(2) Currently executed program line
(3) Current function group screen

(4) Currently executed program content

(5) Coordinate information during program execution
(6) Current system mode

(7) Current override settings

(8) F.act: actual feed rate per minute
M.act: actual feed rate per revolution
S.act: actual spindle speed
T: tool number
F: feed rate (command value)
M: feed rate per revolution (command value)
S: spindle speed
t: dwell time
CYC: cycle time

(9) Current command status
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5-6

EDIT mode:

(1)

Size Date Time
s B 2019/11/19 08:3

Figure 5.8.3

(1) File list: displays folders and program files

(2) File information: displays the size and modification date
and time of the file or folder

Gee G54 X50.6e I5.0900
G71 U4. Ri.

G71 P218 Q250 US.280 W8.300 F21.
N21a

Gel X-2.900 Z9.808 ;

Gel X6.000 Ie.000 ,Ce.300

Gal X&6.908 I-10.008

H: Kﬂ.m I-lﬂ.m ,m-i“
Gel X8.808 Z-13.568

Gel xX12.e0@ Z-13.58@ ,Ce.508
Gel X12.808@ Z-12.8696 RO.7

Figure 5.8.4

(1) File content: displays the program content in the file

Lathe Machine Operation and Maintenance Manual
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MDI mode:

=L 5

Figure 5.8.5

(1) MDI program

(2) Information of feed rate (F), feed rate per revolution (M),
spindle speed (S), tool number (T), and program dwell time (t)

(3) Coordinate information: absolute (ABS) / residual coordinates
(4) Status of currently executed commands

B Offset (OFS) group

Coordinate information:

e R S I

OFFSET G54 MECH

X X 0.000 | X 0.000 X 0.000

Y ©.000 Y 0.000 v ©.000 Y 0.000 (2)
(1) .Z 0.000 7 0.000 z ©.000 Z ©.000

C 9.000 C 9.000|cC ©.000 C ©.000

G55 G56 ABS

X 0.000 X 0.000 X 0.e00

Y 9.000 Y 0.000 Y 0.000

Zz 0.000 Z 0.000 Z 0.e00

C 9.000 C 9.000 cC 0.000

Figure 5.8.6

(1) Workpiece coordinate setting: offset coordinates, G54 - G59 coordinate system
(2) Coordinate information display: machine (MECH) / relative (REL) / absolute (ABS) coordinates
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Tool Wear:

ZWEAR RAD WEAR
Q) 2.000 | 0.000 | 0.000 x o.000
9.000 | 0.000 | ©.000 Y . 000"

3 | 0.000 | 0.0e0 | @.000 | 0.000 z ©.000
4 | 0.000 | ©.000 | 0.000 | 0.000 ABS
5 | 0.000 | 0.000 | 0.000 | 0.000 x ©.000
6 | e.e00 | 0.000 | 9.000 | 0.000 Y ©.000
7 | e.ee0 | 0.000 | 9.000 | 0.000 z @.000
8 | 9.000 | 9.000 | ©.000 | ©.000 REL
9 | 0.000 | 0.000 | ©.000 | 0.000 ﬁ gx
10| 0.000 | 0.000 | ©.000 | 0.000 ; 0. 00n
11 | 0.000 | @.000 | ©.900 | 0.000

(2)

Figure 5.8.7

(1) Compensation data No.

(2) Input field for compensation data

(3) Auxiliary display: coordinate systems

(4) Auxiliary display: illustration of tool tip type

Tool length (Tool Offset):

-375.630 -256.936
3 [-21.239 | ©.8080 |-257.690) l1l.e08
4 -168.250 ©.000 | -80.438 | ©.e00
5 |-385.859 ©.000 |-256.799 ©.000
6 [-400.582| 0.000 @ 80.630 | 0.000
7 |-401.051 ©.000 |-178.611 ©.000
8 | 79.324 | ©0.000 |-458.369 ©0.000
9 [-400.751 ©.000 |-240.870 ©.000
10 | -79.486 | ©.000 | -94.600 | ©.000
11 -303.200 ©.000 |-339.700 0.000
12 -393.249 ©.000 |-256.942 ©.000
13 -147.245 ©.000 |123.654 | ©.000
14 |-123.980 @.000 |257.360| ©.000

-401.900

Figure 5.8.8

(1) Compensation data No.

(2) Input field for compensation data

(3) Auxiliary display: coordinate systems

(4) Auxiliary display: illustration of tool tip type
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B Diagnosis (DGN) group

Servo Tuning:

[ 5. :
: P Ll ;1 ot .. | n
P1-37 Luadlrmlhﬂaﬁu 1.8 1.8 ]

280 Positon Lu;p P gain 152 e || POSL | mmmmmmma
PE-02 Position Feedforsdard @ [ icridi

#2-04 Speed Loon P gaky w0 w2 Rigiciity
'll:-a‘-s ﬁ:&ad Lcl'.b I unln 188 :uaa E’!W 100 i
PI-23 8L Rajedm 16 18 o b
PI-T8 Erthml [ Eaja:l ™ & ILfIm 4.8 i

t:-—u Si:iead [0 Filler and 1 Supoiession [oF]shaa |[0F] :foe

p;-q.‘,l mneﬁumﬁ_pprénﬁmﬂ ‘8 T "_i

pzoz3 | Mateh Tilter Freaf1) teea | 1see .
p2-24 Hotch filkes Gan{1) P = STime | 20 ms
pz-ay Moldh filkes qu{zl 1080 000 Y
P-44 Mtety filtes G| 2] o A Speed I 3200 |m

345 oty filtes qula)
pr-a5  flotch ﬂ Gond 3]

Figure 5.8.9

(1) Servo parameter: number and name of the servo parameter

(2) Results after gain tuning: displays the calculation results of auto tuning
(3) System settings: displays the current servo settings

(4) Position setting: Position 1 / Position 2

(5) Tuning conditions

MLC Operation / Edit:

Figure 5.8.10

(1) MLC program
(2) Input field for command name
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®  Alarm (ALM) group

1E@@ Y Axis:AL@22 Inputiower phaseloss 2019/11/19 @8:59:36
1E@E X Awis:ALB22 Inputpower phass loss  2819/11/19 @8:59:36 |

(2)

i

2

3 |1E@® 2 Axis:AL@22 Input power phase less  2919/11/19 @8:59:36

4 [BeeF  Servo Mo. differs from PAR setting 2819/11/15 ©8:59:36 |

6 |1E@@ SP1 Axis:ALe11l Encoder arror 2919/11/19 ©8:59:36
ﬁ__é L1E@8  SP1 Ax|s:AL1209 Sarve receive error  2919/11/19 88:59:37

7

g

9

3) 1E8G SP1 Axis:AL2480 Sarvo paramster rend 8848/11/18 ©8:55:37 |
1E0@ K Axis:AL@11 Encodereror 2019/11/19 ©8:59;37
1E@8 Z Axis:AL®11 Encoder error 2019/11/19 @8:59:37
10[1Ee8 X Axis:AL128@ Servo receive arror 2018/11/18 ©8:59:38
11|1E@8 Z Axis:AL1268 Servo racaive arror 2819/11/19 @8:59:39

Figure 5.8.11

(1) Alarm message
(2) Sequence number of the alarm occurred
(3) Alarm code
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B Graph (GRA) group

;EX_PROF_G71DR1

= “@

0.000
2.000

0.000
0.000

e e e — — — —— —— ———" f— =

Act. feed @
Spindle 1588
Cmpt stk 999

Wrk time 20:08: 88

Figure 5.8.13 Screen of setting Pr.14003 to 1

(1) Trajectory display: displays the motion trajectory
(2) Displays the program in execution, system information, and coordinate information
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Position (POS) Group

POS group displays the axes positions, which are represented in absolute, relative,

and machine coordinates.

6.1 AbSOIUte COOrdiNates -« -« rrrrreea e 6-3
6.2 Relative COOrdiNateS -« « - rerrrmeraa e 6-3
6.3 MaAchine COOrdiNAtES « -« «xrerrrrrrmmat i et 6-3
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6-2

POS group displays the axes positions, which are represented in absolute, relative, and
machine coordinates. It can display the coordinates of up to three linear axes and one rotation

axis according to the setting of number of axes.

Note: bold function names in a box (such as ) mean the keys on machine operation panel A; bold

function names (such as CLR ALL) means the function keys of F1 - F6.

By
X 9.900
»>X 0.000 v 0.000
L ©.000
+¥Y 0.000 0.000
MECH
o X 0.000
Z 0.000  o.000
Z 0.00e
C 0.000 0.00e
Spindle Be Feedrate @ Spind load @
Act spind B Act.feed @ Time 18:16:21

D@88  C.stocks

(1) Current program name (6) Current system mode

(2) Currently executed program line (7) Alarm display

(3) Current function group (8) Rapid traverse override

(4) Current coordinates (9) Feed rate override

(5) Machining information display: (10) Spindle override
Spindle speed: command value (11) System status

Cutting feed rate: command value
Spindle load rate: %

Actual speed: rpm

Actual feed rate: mm/min

System time

Tool number (T)

Count of machining operations
Cutting time
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Position (POS) Group

6.1 Absolute coordinates

The absolute coordinates refer to the program origin of G code, which you can use to check
whether the axis movement planned in the program block matches the actual movement. The

operation steps are as follows.

(1) Press to display the POS group screen and the available functions include absolute
coordinates (ABS), relative coordinates (REL), and machine coordinates (MECH).

(2) Press ABS to enter the absolute coordinate screen.

6.2 Relative coordinates

The relative coordinates indicate the moving distance from the program zero position.

The operation steps are as follows.

(1) Press to display the POS group screen and the available functions include absolute
coordinates (ABS), relative coordinates (REL), and machine coordinates (MECH).
(2) Press REL to enter the relative coordinate screen.
(3) The functions available in the 2" layer function bar include:
CLR ALL.: clear the relative coordinate values of all axes.
CLR X: clear the relative coordinate value of X axis.
CLRYY: clear the relative coordinate value of Y axis.
CLR Z: clear the relative coordinate value of Z axis.
CLR A: clear the relative coordinate value of A axis.
CLR B: clear the relative coordinate value of B axis.

CLR C (next page): clear the relative coordinate value of C axis.

Note: the clear functions for the axes (X, Y, Z, A, B, and C) are available only when the corresponding

physical axes are connected.

6.3 Machine coordinates

The machine coordinates are defined according to the position of the mechanical part after
homing. The machine coordinate data is neither removable nor changeable when a different

workpiece coordinate system is selected. The operation steps are as follows.

(1) Press to display the POS group screen and the available functions include absolute
coordinates (ABS), relative coordinates (REL), and machine coordinates (MECH).

(2) Press MECH to enter the machine coordinate screen.
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Program (PRG) group

The PRG group provides functions of file management and program editing for G-code

and macro files. In addition, different system modes have their dedicated functions.

7.1 Ethernet Setting:« -« - oorerrerrnniriiii 7-3
7.2 Createanew file (NEW F)reeeermiiii 7-8
7.3 COPY fil€S (COPY F):rrrrreeesmrnrrnaaatiiiieaaniiiit e 7-9
7.4 Paste files (PASTE) -  rrrerrmiiiiiiiiii i 7-9
7.5 Delete files and direCtories (DEL) «++«««««r s rrrrreammmmmmmammminriraaiiaeeaeee 7-9
7.6 Select/ cancel selection of multiple files & select / cancel selection of all files
(SELTOGL / CANCEL & ALL SEL TOGL / CANCEL) -+ vevereveeeieniennnn 7-10
7.7 Rename files (RENAME): -« x orrerminiiiiiiiiii 7-12
7.8 Create directories (FOLDER) «+:xeveerrremriiiiiiiiiii 7-13
7.9 Search for files (FIND F) «-eevrerrrmimiiiiiiiiii 7-14
7.10  File Merging (MERGE) «+++++«xrrrressrrrrmtaainiinaanniiiiia s 7-14
711 SOrtiNG (SORT):+reeevrrrrrnsiiiieiiiiiii s 7-15
7.12  Convert DXF files (DXF) -« oeerrrrrmrimiiiii 7-16
7.13  Macro files (FILE / MACRO) -+ ++«vteetrrtaiirieaiiiiaiiiie e 7-17
7.14  File editing (File @dit) - orrerrrrrrm 7-17
7.14.1  Line S€arch (LABEL):-+-rwwwrrrrriinneeriiiiiii e 7-18
7.14.2  String s€arch (STRING):++«+«te rtrresimrtaiiiiiiiiiiai 7-18
7.14.3 Specify the start and end of highlighted area (B START /B END) :-- - 7-20
7.14.4 Delete lines / SECHONS (DEL):++++++eesrrrermrrenimiiiiiiiiniiiani e 7-21
7.14.5 Copy and paste lines / sections (COPY & PASTE) -+ vvrvrvrvriinnns 7-21
7.14.6  Undo the action (UNDO) -+ «+«++xvrrerirreaiiiiiniiiiaiii e 7-21
7.15  Graphic edit (Iathe SYSIEM) ««++«rtertrrteririiiiiie 7-22
7151 ODJECHVE -+ vrverreieriiii 7-22
7.15.2  PrOJECt MANAGEMENt -« ««rr+rrrrrreeasnnrrraaattirataaitiaeasasieae e 7-22
7.15.3 Description of graphic edit procedures for lathe system «--«----ovenevn 7-25
7.15.4 Operation steps for graphic programming -« -« ooveemerm. 7-47

7.16 Program functions iN other MOdES «« -« v rrrriiii e 7-49



Program (PRG) Group

7-2

You can manage and edit G-code and macro files with PRG group functions. The File
manage function includes 3-level function layers:

1stlayer: CF (CF card), INTER (internal memory), USB (USB disk), and NETWORK
24 Jayer: folders and G-code files

3" layer: G-code files

Different system modes have their own dedicated functions. For example, you can use the
function of break line search in AUTO mode or you can enter and execute a program in MDI

mode.

Note: bold function names in a box (such as ) mean the keys on machine operation panel A; bold

function names (such as CLR ALL) means the function keys of F1 - F6.

(1) (2)
_|= Sizem Date Time

(1) Current program name

(2) Currently executed program line
(3) Current function group screen
(4) Disk options

(5) Current system mode

Set the system to EDIT mode and press on machine operation panel A to display the PRG
screen. In the File manage screen, move the cursor, press ENTER| to enter the second or third

layer, and then select a G-code file.

After selecting the G-code file, press ENTER to open the file and enter the edit screen. Press EI

and M (scroll the screen up or down by 1 line), and PAGE UP| and PAGE DN (scroll the screen
up or down by 20 lines) to display the file content.

Note: the suggested specifications for the USB disk is as follows.

USB disk specification
Disk format FAT32
Disk capacity As required

Lathe Machine Operation and Maintenance Manual
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7.1 Ethernet setting

You can connect the NC system to the PC with Ethernet to enable remote communication. Use
the CNCNetwork software to manage the online files of multiple NC controllers with one PC,
enabling data sharing and file management with the PC, and transmission-along-with-machining
(DNC).

Set the communication protocol between the NC system and PC by referring to Section 12.7.1

before using the network function. The following gives simple instructions.

Set the protocol of the NC system by going to PAR > ETH..

Parameter Name

1B@38 Hocl nama
18831 [P aodwess P 13,144, 18,198
18832 Subirel sk, L4 255,355,255, @
1883 3 Deaalt galewey ¥ BB BB
18834 Hatuwork function ¥ £

« Rebwark Tunction swieh (i off, 12.on) 1

+ Gisable the lImits of peer [P addesses K
18035 DU switch (0= aff; 1: on} ’ @
18936 Mol PC IR exbhess. 1 19,144, 18, 11
18837 Remotes PO TP address 2 13144, 1B, 77
18838 Rernole PP adliess 3 10,544, 1B 21
18939 Remom PL 11 address 4 18,140, 1. 21
IMEWWIPM’H’mS 10. 144, 19, =50
18801 Fvresd remate difnetary 1P dderoas 1
1B@EE F 1 sclting v

L
§ V== ) [ () I SO
L

Figure 7.1.1

Network setting parameter

Parameter No. Parameter name Setting range or format

Character length: 1 - 8

1 H
0030 ostname Actual setting: 1 - 8 characters

Character length: xxx - xxx . xxx . xxx
Actual setting: 192 - 168 - 0- 2

Character length: xxx - xxx . xxx . xxx
Actual setting: 255 - 255+ 255- 0
Character length: xxx - xxx . xxx . xxx
Actual setting:0- 0- 0- O

Character length: 0 - 1
Actual setting: 1

10031 IP address

10032 Subnet mask

10033 Default gateway

10034 Network function

Character length: 0 - 1

10035 DHCP switch Actual setting: 0

Character length: xxx . xxx . xxx . xxx
Actual setting: 192 - 168 - 0- 1
Character length: xxx - xxx . xxx . xxx
Actual setting:0- 0- 0- O

Character length: xxx . xxx . xxx . xxx
Actual setting:0- 0- 0- O

Character length: xxx - xxx . xxx . xxx
Actual setting:0- 0- 0- O

10036 Remote PC IP address 1

10037 Remote PC IP address 2

10038 Remote PC IP address 3

10039 Remote PC IP address 4
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Network setting parameter

Parameter No.

Parameter name

Setting range or format

XXX « XXX o XXX

Character length: xxx -

1004 R PC IP
0040 emote PC IP address 5 Actual setting: 0- 0+ 0- 0
10041 Shared remote directory IP | Character length: 0 - 5
address Actual setting: 0
FTP setting
FTP function switch 0: off; 1: on
10055 0: off; 1: on
FTP anonymous user Users without an account can connect to the CNC
FTP.
Set as main file after loaded | 0: off; 1: on
10057 FTP username Charact.er Iength; 1 - 32. The first character must be
an English letter in lower case.
10058 FTP password Character length: 1 - 8

Set the protocol of the PC by setting Internet Protocol (TCP/IP) Properties of the PC operating

system (as shown in Figure 7.1.2) or going to CNCNetwork > Options.

Network settings on PC:

Steps:

General

Internet Protocol version 4 (TCP/IPv4) Properties *

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IP address:
Subnet mask:

[ 192 .188 .
| 255 . 255 . 255 . |

Default gateway:

Preferred DMNS server:

Alternate DMS server:

Obtain DNS server address automatically

{®) Use the following DNS server addresses:

Ol¥zlidate setfinas upan exi

Figure 7.1.2

(1) Select the radio button for Use the following IP address and enter the following in

sequence:

IP address: 192.168 .0 . 1
Subnet mask: 255 .255.255.0
(2) Click OK to finish the settings.
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Network settings on CNCNetwork:

E-:Nmztf.orl

Fiz Managerrant  Fa Sharng | DG Optians shout
Defaut path (ramote]
L]

Mebwork Scttings

Salect @ natwork devica

ENCO0NNT L 168,025

Figure 7.1.3

Steps:

Browsg...

Larguzgs

Engih

Fort
Tehorma

See AaVE

Apply

Search H4C

Advancod satting

Fie- Broopetion

(1) Execute CNCNetwork software and go to the Options screen.
(2) Click Search CNC to connect to the CNC according to the setting in Figure 7.1.3.
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DNC operation:

Execute CNCNetwork, open the file to be shared in the File Sharing screen, and then you can
execute the G-code file while it is being processed (DNC operation) using Ethernet. No
additional disk space is required to store the file as only the path of the shared files is recorded.
The connection steps are as follows.

(1) Use Ethernet communication to set the Internet connection between PC and NC.

(2) Execute CNCNetwork.
(3) Click the DNC tab and select the host (NC controller) to connect to.

'_E CRICPlorsvrk = x

Fie Waragement Fie Sharng) Qptirs  Abour

Please selact 3 hast i Harme Teml nes Curent b
Figure 7.1.4

(4) After the host is connected, click the File Sharing tab and set the file to be shared.
(5) Set the NC system to EDIT mode and go to File manage > NETWORK.

jm Size Date Time
INTER

_Juse

_ |ueTimee

Figure 7.1.5
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(6) The shared file(s) is displayed in the NETWORK folder.

(7) Setthe NC system to AUTO mode, press CYCLE START, and the system executes the
G-code file by DNC operation. The execution method is the same as that for general files.

(8) During DNC operation, file information is displayed in the DNC screen of CNCNetwork.
The information includes the name of the connected host, name of the file undergoing DNC
operation, total number of lines, the line number being executed, and file content (the
content is scrolled down along with the execution progress, as shown in Figure 7.1.6).

T r— - M

'Fw.llm:-m F=Shanng 00 optians - Atot

M6 ST & NS Fis lama ot nes et e

DTN LIERES FEY 1

A7 402 Y 26073 18,007
%-17.469 ¥ 26 009 Z-18.308
X-17.49 ¥215.973 Z-18.192
X470 Y 25931 E-18.274
X-17.577 25832 2-18,229
XAT 603 Y25 776 2-18.21
X-17.009 Y25, 767 L-18.200
K17 693 V25627 £-1B.151
¥-17.718 ¥25.577 2-18.135
X-A7.TAT Y25.544 T-18,113
K-17.836 ¥ 25 19 I-1B.07
M7 871 Y5317 2-18.046
X-17.96 Y25.157 7-17.939
X-18.05 ¥13.003 I-17.957
K-18.073 Y24.962 217.047
%18 054 Y24 025 717 938
%-18.151 ¥24.828 Z-17.915
(R-TE LB Y 2477 E-12 90
%18 228 ¥ 24 694 F-17.885
A-10.318 Y 24,538 Z-17.853
KW, 300 Y34 408 17,847
X-18.363 Y4461 717.841

Figure 7.1.6
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7.2 Create a new file (NEW F)

In EDIT mode, you can use this function to create a new G-code file on the controller. The

operation steps are as follows.

1)
)
®)

(4)
®)
(6)

Set the system to EDIT mode.
Press to switch to the PRG screen.

In the File manage screen, move the cursor to the folder of the disk where the file is to be

created (for example, the 2™ or 3 layer of CF or USB directory).

Press P to display the function bar on the next page.

Press NEW F and a dialog box appears for you to enter the file name.
Enter alphanumeric characters (no symbols) in the dialog box, press ENTER| and a new file

is created.

Filename format requirements

Format of machining file
name (G-code)

No restrictions on the format of main file names (no duplicate file
names under the same directory)

O + 0001 to 8999 (for calling subprograms)

Format of macro file name
(O macro)

O + 9000 to 9999

Notes in file name

Suffix *-” and alphanumeric characters in sequence to the file name

Valid file extension

.NC .ANC .CNC .PIM .TAP .PTP .UOO .DEMO

Format of M macro file name

M + 10000 to 29999

Format of G macro file name

G + 30000 to 49999

Maximum number of
characters in the file name

31

Storage location

2" or 3 layer of File manage

Invalid symbols in file name | * < > ?°

/N

Note:

1. No duplicate file names are allowed under the same directory. For example, O0001 and O1 are
regarded as the same.

2. The File manage screen only displays general machining files. Macro files can be displayed by setting
the parameter Pr.50 Macro file display.

3. Multiple dots can be used in the file name of a G-code file whereas the last one should come with a valid

file extension, such as “1.1.1.1.NC".
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7.3 Copy files (COPY F)

You can use this function to batch copy all the existing files in the disk drives of the system.

The operation steps are as follows.

1)
)
®)

(4)
®)

Set the system to EDIT mode.

Press to switch to the PRG screen.

In the File manage screen, move the cursor to the folder of the disk where the files are to be
copied (for example, the 2™ or 3™ layer of CF or USB directory).

Move the cursor to the file to be copied.

Press COPY F and then PASTE, so the copy action is complete.

7.4 Paste files (PASTE)

As described in Section 7.3, you should use the paste function together with the copy function to

complete file copying. The paste function is also a function of File manage in PRG group, so you

can refer to Steps (1) and (2) in Section 7.3.

@)
@)

Move the cursor to the disk, directory, or folder where the file is to be pasted.
Enter the folder, press PASTE, and a dialog box appears for you to enter a new file name or
use the original one. Press ENTER to complete the actions of file copying and pasting.

Note:

1.

The specification of file naming for this function is the same as that of the file creation function. That is,
duplicate file names are not allowed.

If you do not execute COPY F before using the PASTE function, an error dialog box appears to remind
you to copy a file first, and thus the current pasting action failed.

To copy the files from the USB disk to the CF card, you can follow the same operation steps.

7.5 Delete files and directories (DEL)

You can use this function to delete the G-code files and directories in the second layer of File

manage.

The operation steps are as follows.

1)
@)
®)

(4)
®)

Set the system to EDIT mode.

Press to switch to the PRG screen.

In the File Manage screen, move the cursor and press to enter the second or third
layer of the disk.

Move the cursor to the directory or file to be deleted.

Press DEL and a dialog box appears for you to confirm the execution. Enter “Y” and press

ENTER]| to delete.

Note: the file or directory cannot be recovered once being deleted.
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7.6 Select/ cancel selection of multiple files & select / cancel

selection of all files
(SEL TOGL / CANCEL & ALL SEL TOGL / CANCEL)

In addition to the functions of copying and deleting a single file, you can use SEL TOGL /
CANCEL or ALL SET TOGL / CANCEL to select multiple files or cancel the selection of multiple

files, and then use the copy, paste, or delete function.

The operation steps for copying and pasting multiple files are as follows.

1)
@)
®)
(4)

Set the system to EDIT mode.
Press to switch to the PRG screen.

Enter the directory where you desire to select the files.

In the File Manage screen, move the cursor to the location of the file(s) to be selected. To

select multiple files, repeat the action of selecting a file and pressing SEL TOGL (as shown

in Figure 7.6.1). To cancel the selection, press CANCEL. To select all files, press ALL SEL
TOGL. To cancel the selection of all files, press CANCEL.

Figure 7.6.1

(5) After selecting the files, press COPY F.

(6) Go to another directory and press PASTE to paste the selected files, as shown in

Figure 7.6.2.

_JcF: Size  Date Time
_Jze191119 2019/11/10 05:33
_|o_naceo TALRML/18 14245
Ele-TesT-Ne02 o 1 3m97119 1809
Ee-1esT-newd 8 8 Jetofanfio is:s
= |n-TEST-N002 8 B 28L8/11/19 1E1S

8 N TENEILIIR e

8 B 30080019 40016
o omsraaes ssias
Ee-TesT-nee7 ° 0 2019/31/13 10:10
Elo-1es7-Newe B W WMLL0 18T
=jo-1257-Noos| @ & amemis s
b TesTvora T -
ESe-TesT-N011 B 241911719 18:17

Jorraeisans

Ele-tes1-noea
@-TEST- NS

- TEST - NEGS
Ele-1es7-nees
- TEST - D05

&-TEST - NS

Figure 7.6.2

A & 8 a e s
= 5 & 2 B =

Date Time
M020/11/19 19121
TELeS11 /18 18 XL
M0L5/11/159 18X
IOLO/AL/10 TR F
IOED/1L/19 181 2
TOLGSILI1E LR XL
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The operation steps for deleting multiple files are as follows.

@)
)
®)
(4)

(®)

Set the system to EDIT mode.

Press to switch to the PRG screen.

Enter the directory where you desire to select the files.

In the File manage screen, move the cursor to the location of the file(s) to be selected.
To select multiple files, repeat the action of selecting a file and pressing SEL TOGL.
To cancel the selection, press CANCEL. To select all files, press ALL SEL TOGL.

To cancel the selection of all files, press CANCEL.

After selecting the files, press DEL, and a dialog box appears for you to confirm the

execution (as shown in Figure 7.6.3). Enter “Y” and press ENTER to delete.

_lcFi\ze191119 Sire Dete  Time
St~ TEST-Nee3) o 8 2me1118 1m0
=(2-TEST-No®4| ® B LI IR
& 0 aEA/AL/9 A

203/11/19 18:21

=-TEST-Naa6 o A

Figure 7.6.3

Note:

1.

After copying multiple files, you should paste them to another directory. If you paste the files in the

same directory, a dialog box appears to remind you to select another directory, and the current paste

action is invalid.
When the pasted file names and the existing file names are duplicated, a dialog box appears for you to

decide whether to overwrite the existing files. Enter “Y” to replace the existing files with the new ones;

enter “N” or press EXIT to keep the existing files.
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7.7 Rename files (RENAME)

You can use this function to rename the created files. The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) In the File manage screen, move the cursor to the folder of the disk where the file is located
(for example, the 2™ or 3™ layer of CF or USB directory).

(4) Press P to display the function bar on the next page.

(5) Move the cursor to the file to be renamed, press RENAME, and a dialog box appears for
you to enter the new file name.

(6) Enter a name that is not identical to the names of the files in the directory, and press

ENTER to complete renaming the file.

Note:

1. You can create G-code files only in the 2"4 and 3™ layers of File manage.

2. The filename format requirement is the same for both file renaming and file creation. If you enter a
name that is already used for another file in the directory when renaming, an error dialog box appears,

and the renaming action is invalid.
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7.8 Create directories (FOLDER)

This function is for creating a directory to store G-code files in the 2" layer of File manage.
This function is available only in the 2" layer of File manage. Accordingly, the 2™ layer of File
manage can contain both directories and G-code files. The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Press P to display the function bar on the next page.

(4) Inthe 2™ layer of File manage, press FOLDER, and a dialog box appears for you to enter

the directory name.

Size Date

Eeo-TEsT-N082
=ER AR Create directory
Ea-TEST-Nes
%O-TEST-HHQ Input direclory name: |@-1EsT

Ee-TEST-NeR

Time
_Jae191119 2008/11/18 89:33
JG_FW:M I\ 1L 1e Laas

1019/11/19 1318
J819/1018 1815
2909/11/19 18515
FB09/11/19 13115
JerwE/inSie 1Eiae
JB19/10019 1815

Ee-TEST-N8a7 0 B 2000/11/19 18:18
E0-TEST-Ness 8 B 2019/11/1% 13116
Ee-TEsT-Nees 8 B Jeie/ia/iw iwia
EG-TEI‘I‘-HMU (] 2015/11/18 13:16
%E-TEST-HQH 0 I009/11/18 1817

Figure 7.8.1

(5) After entering the directory name, press ENTER| to complete creating the directory.

By following the preceding steps, you can create a new directory in the 2" layer of File manage,

and you can also create and edit G-code files in this directory (the 3™ layer).

Directory format requirements

Format of directory name Alphanumeric characters

Maximum number of characters for directory name | 31

Storage location 2 |ayer of File manage
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7.9 Search for files (FIND F)

When there are a number of G-code files in the directory, if the file name is known, you can use

this function to quickly search for and open the target file. The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) In the File manage screen, move the cursor and press to enter the 2" or 3™ layer of
the disk.

(4) Press P to display the function bar on the next page.

(5) Press FIND F and a dialog box appears for you to enter the name of the file to be searched.
After entering the file name, press to search for and open the file.

Note:
1. You can only search for files in the same directory with this function.

2. Enter the complete file name to accurately search for and open the file.

7.10 File merging (MERGE)

You can use this function together with the file copying function to merge the program content of

two different G-code files. The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) In the File manage screen, move the cursor and press to enter the 2" or 3" layer of
the disk.

(4) Select the G-code file to be copied.

(5) Press COPY F and the content is saved to the system’s clipboard.

(6) Move the cursor to the directory which contains the file to be merged.

(7) Press P to display the function bar on the next page.

(8) Press MERGE and a dialog box appears for you to enter the name of the merged file. After
entering the name, press to open the file.

(9) Move the cursor to the line where you desire to paste the copied program content, and press
PASTE.

(10) To save the merged file, switch to different system modes, open another file, or press

Lathe Machine Operation and Maintenance Manual
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7.11 Sorting (SORT)

This function is for sorting the directories or files in a directory by a specified order, facilitating the

operation of file search or management.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) In the File manage screen, move the cursor and press to enter the 2" or 3" layer of
the disk.

(4) Press P to display the function bar on the next page.

(5) Press SORT to display the function bar in the 2™ layer.

(6) When you press NAME, the directories and files are sorted in the order of numbers > English
letters from top to bottom. When you press NAME again, they are sorted in the order of
English letters > numbers from top to bottom.

(7) When you press SIZE, the directories and files are sorted by the file size from small to large
from top to bottom. When you press SIZE again, they are sorted by the file size from large to
small from top to bottom.

(8) When you press DATE, the directories and files are sorted by the date from most recent to
earlier from top to bottom. When you press DATE again, they are sorted by the date from

earlier to most recent from top to bottom.
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7.12 Convert DXF files (DXF)

In the DXF file manage screen, you can select the DXF file, enter relevant parameter settings,

and convert the DXF file into an executable G-code file.

(1) Set the system to EDIT mode.
(2) Press to switch to the PRG screen.
(3) Press P twice to display the function bar on the third page.

(4) Press DXF to display the DXF file manage screen.
(5) In the DXF file manage screen, move the cursor and press ENTER to select the DXF file to

be converted.

(6) After selecting the DXF file, you are redirected to the screen for setting the relevant

parameters, as shown in the following figure.

Parameter Name ABS
T M, Eeyy | X 59.243
Ga8 - GI9 s | ¥y 2.159
Spinde speed 19¢0 | 7 -94.248
oot e 15,439
Feedrate 1.080 AT
G54 - G59 54

X 59,243
K¥Z to ZXY 1
Retract Method ol ¥ 2.159
Rgtract Pt % so.000 | L -94. 249
Retract PL £ e.ee9  C 15.439

Figure 7.12.1

(7) After finishing setting the parameters, press Transform, and a dialog box appears for

you to enter the new file name.
(8) After entering the file name, press ENTER to convert the DXF file into a G-code file, and
the G-code file is stored under the CF directory.

(9) Then, you can execute the G-code file in AUTO mode.
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7.13 Macro files (FILE / MACRO)

In response to the application requirements, this function is for managing the equipment-specific
macro files. Upon accessing the security authorization, you can use all the editing functions
described in Section 7.14. Otherwise, you can only browse the existing macro files rather than

open and edit them. Contact the local distributor for authorization settings.

Note: this is a dual-function key. When you press MACRO, the system screen switches to the Macro file
screen, and the key is displayed as FILE. When you press FILE, the system switches back to the File
Manage screen, and the key is displayed as MACRO.

7.14 File editing (File edit)

With the file edit functions, you can modify or delete the content of the G-code files. When you

open the file in the File manage screen, the system switches to the File edit screen. Move the

cursor to any position in the program and use the alphabetic, numeric, and editing keys on

machine operation panel A to edit the program. To save the file after editing the program, switch

to different system modes, press , or open another file. The operation steps for entering

the File edit screen are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Move the cursor and press to enter the 2" or 3" layer of the disk.

(4) Select the G-code file to be edited and press to open the file and enter the edit
screen.

(5) Move the cursor to any position in the program.

(6) Edit the content by pressing the alphabetic, numeric, and editing keys on machine operation
panel A.

(7) To save the file after editing the program, switch to different system modes, press , or

open another file.

Requirements for editing

Maximum number of characters in a single line | 255

Supported system mode EDIT mode

Allowable file size Below 3 MB

Note:

1. When using the File manage or File edit function, you have to set the system to EDIT mode to display
the corresponding function bar. Otherwise, the PRG screen is only for viewing the currently opened
program file and displays the coordinate information.

2. You caninsert “()” (parentheses) at the end of each program block in the G-code file for adding notes.
Do not insert parentheses in the beginning of the program block, or the block may be regarded as a

note and be skipped.
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7.14.1 Line search (LABEL)

This function is to search for the specific line of program in the G-code file. The operation steps

are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Move the cursor and press to enter the 2" or 3 layer of the disk.

(4) Select the G-code file to be edited, and press to open the file and enter the edit
screen.

(5) Press P to display the function bar on the next page.

(6) Press LABEL and a dialog box appears for you to enter the line number (by pressing the
numeric keys 0 - 9).

(7) Enter the line number and press . Then, the cursor jumps to the specified line, and

the search action is complete.

Requirements for line search

Maximum number of input digits 62

Search format The specific line number

7.14.2 String search (STRING)

The line search function is only used to search for a specific line while you can use this string

search function to search for a specific string. The accuracy of the searching result depends on

how precise the input string is. The string search function includes the function of string

replacement. You can determine whether to replace a string when searching for a string, which

enables you to directly replace the string on the panel screen. The operation steps are as

follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Move the cursor and press to enter the 2" or 3" layer of the disk.

(4) Select the G-code file to be edited, and press to open the file and enter the edit
screen.

(5) Press P to display the function bar on the next page.
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(6) Press STRING and a dialog box appears for you to enter the string to be searched, as shown

in the following figure.

i Finding string: E

8. 084 aﬂphﬁl'!ﬂ ﬂnﬁg:

3
E.
£
g
§

E
L]
ok

RERRARRE
EEEEEE

Figure 7.14.2.1

(7) After entering the string to be searched and the string to be replaced, press to
search the string.
(8) When the search is complete, the searched string becomes highlighted. At the same time,
the function bar displays the functions of NEXT, PREV, REPLACE, and Replace all.
(9) Press NEXT to search the next match or press PREV to search the previous match.
(10) Press REPLACE when you desire to replace one single string. You can also press
Replace all to batch replace the matches with the new string.
(11) Press 4 to exit the string search function and go back to the function bar of File edit.
(12) After replacing the string, ensure to save the results (by switching to different system
modes, opening another file, or pressing ).

Requirements for string replacement
Supported system mode EDIT mode
Allowable file size for editing and replacement, Below 3 MB
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7.14.3 Specify the start and end of highlighted area (B START / B END)

To edit a section of a program, you can use cursor and press B START and B END to specify the

start and end of the content to be edited. Then, you can delete, copy, and paste the selected

program content as required, which simplifies the editing process. The operation steps are as

follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Move the cursor and press to enter the 2" or 3 layer of the disk.

(4) Select the G-code file to be edited, and press to open the file and enter the edit
screen.

(5) Move the cursor to the start of the section to be edited and press B START.

(6) Move the cursor to the end of the section to be edited and press B END. See the following

figure for the selected section.

SEX_PROF_G710RY
TE323 Ga Yo.8

G99 FE.588

Figure 7.14.3.1

(7) By following Steps (5) - (6) and then pressing DEL, you can delete the selected content.
(8) By following Steps (5) - (6) and then pressing COPY, you can copy the selected content.
Then, move the cursor to where you desire to paste the copied content and press PASTE to

insert the content.

7-20



Lathe Machine Operation and Maintenance Manual Program (PRG) Group

7.14.4 Delete lines / sections (DEL)

You can use this function to delete a single line of program where the cursor is located. Besides,

you can use this function with B START and B END to delete a whole section of the program.

The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Move the cursor and press to enter the 2" or 3 layer of the disk.

(4) Select the G-code file to be edited, and press to open the file and enter the edit
screen.

(5) Move the cursor to the line to be deleted and press DEL to delete the line of program.

(6) To delete a whole section of a program, refer to Step (8) in Section 7.14.3 for operation.

7.14.5 Copy and paste lines / sections (COPY & PASTE)

You can move the cursor to a specific line and press COPY to copy the line of the program,

but this action only takes effect when it is used with the PASTE function. When using the

COPY function with B START and B END, you can copy a section of the program content.

The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Move the cursor and press to enter the 2" or 3™ layer of the disk.

(4) Select the G-code file to be edited, and press to open the file and enter the edit
screen.

(5) Move the cursor to the line of program to be copied and press COPY.

(6) Move the cursor to the position to paste the copied content, and press PASTE to paste
the line of program to that position.

(7) To copy a whole section of a program, refer to Step (8) in Section 7.14.3 for operation.

7.14.6 Undo the action (UNDO)

During program editing, use this function to undo the previous edit. You can repeatedly use

this function for undoing up to 7 previous steps. The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Move the cursor and press to enter the 2" or 3 layer of the disk.

(3) Select the G-code file to be edited, and press to open the file and enter the edit
screen.

(4) After editing the program, press UNDO to undo the previous edit.
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7.15 Graphic edit (lathe system)
7.15.1 Objective

The Graphic edit function of the lathe system provides a graphical user interface for you to select
the machining procedure and enter relevant machining parameters to generate a tool path
program, which replaces manual programming and calculation as well as machining path

planning with CAM.

7.15.2 Project management

(1) . 2)
Project Management 1 IPrc:cess Management
_|cF: =

E TYPE-4.DLC
E TEsT-0720.D
E TEsTes18.DL
ES TAPPING.DLC
E TYPE-5.DLC
E TYPE-6.DLC
ETYPE-7.DLC
E TYPE-8.DLC
E TEST-201701
E TEST-180110
E TEST-201804

=|TEsT-1.01L¢]

TEST-1.DLC

Previous

C

m  ADD PRJ (Add a new project)

(1) Project Management screen; (2) Process Management screen

Enter the Graphic edit screen, press ADD PRJ, and a dialog box appears for you to enter the file
name. Press , and a new project file is added with the file extension as .DLC. You can
repeatedly use the project file. Simply open the .DLC project file in the Project Management
screen, and you can get all the previously set procedures, or you can modify and generate the

machining program.

If you press ADD PRJ in the Process Management screen, a dialog box appears to remind you
to return to the Project Management screen. Press <= to return to the Project Management

screen for operation.
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B ADD PRC (Add a new procedure)

Open a project file before you add a new procedure. If no project file is selected, a dialog box

displaying “Please open a file!” appears when you press ADD PRC.

Select a project file and press ENTER]| to enter its corresponding Process Management screen.
The system automatically generates two default machining procedures for each created project
file, INITIAL and FINISH, which start and end the program respectively. You can add or modify

procedures between the two default procedures.

To select another project file, press <= to exit the Process Management screen.

B DEL (Delete a file or procedure)

Press this key to delete the selected project file or procedure, except INITIAL and FINISH. Move
the cursor to the project file or procedure to be deleted, press DEL, and a dialog box appears.

Enter “Y” to confirm the deletion.

B COPY & PASTE (Copy and paste a file or procedure)

These two functions are for copying and pasting the project file or procedure. Move the cursor to

the file to be copied, press COPY and then PASTE, and a dialog box appears. Enter the new file
name and press ENTER| to complete the action.

B CONVERT (Convert a file)

Press this key to convert the selected .DLC project file into an .NC file. After the conversion, the
system automatically switches to the corresponding Program Management screen of the

converted file.

Important:

(1) If you press CONVERT without selecting the disk in the File manage screen, a dialog box
appears to remind you to return to the File manage screen. In this case, you need to press
‘ﬂ to return to the File manage screen to select the disk to store the file. Then, you can
start the conversion.

(2) Select a .DLC file and press to open that file. If no project file is selected, a dialog

box displaying “Please open one DLC file!” appears on the screen.

B MOVE UP & MOVE DN (Change the sequence of procedures)

The two functions are only available in the Process Management screen. To change the
sequence of a specific procedure, you need to select a project file, enter its corresponding
Process Management screen, and move the cursor to the procedure. Then, press MOVE UP or
MOVE DN to change its sequence. Note that the MOVE UP and MOVE DN functions cannot
change the sequence of INITIAL and FINISH.
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B RENAME (Rename a file or procedure)

Press this key to rename the selected project file or procedure, except INITIAL and FINISH.
Move the cursor to the project file or procedure to be renamed, press RENAME, and a dialog box
appears. Enter a new file name and press [ENTER| to rename the file.

B DFTINIT & DFT FNIH (Edit the content of default procedures)

Press DFT INIT to edit the default content of INITIAL and press DFT FNIH to edit the default
content of FINISH. The changed content of INITIAL and FINISH will be displayed in the project

that is added next time. The content in the existing projects remains unchanged.
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7.15.3 Description of graphic edit procedures for lathe system

Categorization of currently available procedures

1. External step turning
[EX_STEP]

2. Internal step turning
[IN_STEP]

/ Step turning

3. Face step turning
[FC_STEP]

1. External taper turning
[EX_TAPER]

Taper turning

2. Internal taper turning

{
{
{

1. External threading
[EX_THRD]

2. Internal threading
[IN THRD]

Threading

Graphic edit for
lathe

1. External grooving
[EX_GRV]

2. Internal grooving
[IN GRV]

3. Face grooving
[FC_GRV]

Grooving

Ve 1. Outer convex turning
[EX ROUT]

2. Inner convex turning
[IN_ ROUT]

3. Outer concave turning
[EX RIN]

4. Inner concave turning
AN [IN RIN]

Arc turning ]

1. External profile turning
[EX PROF]

2. Internal profile turning
[IN PROF]

Profile turning
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B External step turning [EX_STEP]

x1 IO 71| a.eee T 383 GIOT 4el
@xz[ 10.888 72| -10.088 F| ®©.5808 GIOF o.108 (3)
%3 3e.eee 73| -3e.pee |Go2| 2eee G| ae
x4 ae.00e  74] -40.000 | G [ 97 S [ 000

Tx| 5e.000 | Tz| 10,000
Ud| 3.280 Winl ]

@) Rdd @.200 Rdz| @.200 gy e— |
Sx| 2.e88 Sz | 5.@e0 "‘—H__' = |

LI

(1) Input fields for coordinates of each step point

ltem Description ltem Description
18t point X1.,21_ 2" point X2 ,Z2
3" point X3 ,Z3 4t point X4 ,74

These 8 input fields are for setting the three-step contour machining. If the application
requires less than three steps, you can leave the fields of items in blue blank. To delete the
values in the input fields, press BACK SPACE| or DEL] and then press [ENTER] to confirm the

action. Refer to section (4) in the preceding figure for the position of each point.

(2) Parameter settings for contour machining

ltem Description Item Description
Tx X-coordinate of tool change Tz Z-coordinate of tool change
— position — position
: . Cutting mode setting
Feeding amount of rough turnin
Ud_ 9 . 9 . d Wm_ (0 = rough & finish; 1 = rough;
(absolute coordinate of X axis) P
2 = finish)
Rdx Allowance of finish turning Rdz Allowance of finish turning
- (absolute coordinate of X axis) - (absolute coordinate of Z axis)
Coolant switch Safe retraction position
M_ (8 = on; 9 = off) Sx, §z (coordinates)

The input values for Ud, Rdx, and Rdz must be greater than 0.

B Wm is for setting the cutting mode. Set Wm to 0 to perform a complete turning process
including rough and finish turning. Set Wm to 1 to perform rough turning and reserve the
allowance of finish turning. Set Wm to 2 to perform finish turning once according to the
given path.

B  Tx and Tz are for setting the tool change position. After completing a machining
procedure, the system moves the tool to the position specified by Tx and Tz to perform

tool change for the next machining procedure.
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(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed

rate
Item Description Item Description
T Tool number;utr%cgeiompensatlon G70.T Tool for executincg CC|3e70 Finish turning
Format: TXXXX y
E Axis feed rate Feed rate for executing G70 Finish
. . G70_F .
- Unit: mm/min or mm/rev - turning cycle
. . Tool nose radius compensation
Go2 Maximum spindle speed G (40 = disabled; 41 = left; 42 = right)
Spindle speed control mode .
G_ (G96 = constant; G97 = fixed) S_ Spindle speed
M Spindle control i i
- (3 = forward; 4 = reverse; 5 = stop)

B Tis for selecting the machining tool. Enter numbers in this field with the first two (or the
first one if the number is a one-digit number) as the tool number and the last two as the
compensation number. As shown in the preceding figure, 303 means tool No.3 is used
and tool compensation No.3 is enabled.

B G70_T is for specifying the tool number for executing G70 Finish turning cycle. The
format is the same as that for item T.

B G70_F is for specifying the tool feed rate for executing G70 Finish turning cycle.

B Tool nose compensation (G_): G40/ G41/ G42
G40 means the function is disabled, G41 is tool nose radius left compensation, and
G42 is tool nose radius right compensation. You have to fill the correct tool nose type
and tool radius value in the tool compensation table before using this function.

B Spindle speed control mode (G_): G96 / G97
Set this field to G96 to enable constant surface speed control and the S field is for
setting the cutting speed in units of m/min or feed/min.

Set this field to G97 to enable fixed spindle speed control and the S field is for setting
the speed per minute in units of rpm.

B G92is for setting the maximum spindle speed. If the command speed exceeds this
setting, the spindle runs with this setting.

(4) lllustration
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B Internal step turning [IN_STEP]

IN_STEP

*1 IETNTTM z1] eese || 7| 3@ GOT  1en

X3[ 20.e06 | 23[ -20.060 |Goa[ 2000 | G [ a0

%4 10.@0@ | 24| -3¢.eee | G| 97 5 | zeee
| (B 3 |

T¢| @.a08 | Tz| Se.eee

ud| 3.000 |Wml e
©.200 | Rolz| ©.20@ |

M| 8 |

(1) Input fields for coordinates of each step point (You can leave the fields of items in blue blank,

which means the points do not exist.)

ltem Description ltem Description
1st point X1.,21_ 2" point X2 ,Z22_
3" point X3 ,Z3_ 4t point X4 ,74

Refer to section (4) in the preceding figure for the position of each point.

(2) Parameter settings for contour machining

Item Description Item Description

X-coordinate of tool change Tz

o Z-coordinate of tool change position
position

Tx_

Feeding amount of rough turning Cutting mode setting

W - ek 1 = .
Ud_ (absolute coordinate of X axis) m_ (0 = rough &_f'F"?h' 1= rough;
2 = finish)
Rdx Allowance of finish turning Rdz Allowance of finish turning
- (absolute coordinate of X axis) - (absolute coordinate of Z axis)
Coolant switch Safe retraction position
M (8 = on; 9 = off) Sx, Sz (coordinates)
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(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed

rate
Item Description Item Description
Tool ber + tool ti
T oot num ernu;%eiompensa on G70.T Tool for executincg (SIBZO Finish turning
Format: TXXXX y
Axis feed rate Feed rate for executing G70 Finish
E ] i G70_F ;
- Unit: mm/min or mm/rev - turning cycle
. . Tool nose radius compensation
Go2_ Maximum spindle speed G_ (40 = disabled: 41 = left; 42 = right)
Spindle speed control mode .
G_ (G96 = constant; G97 = fixed) S_ Spindle speed
M Spindle control i i
- (3 = forward; 4 = reverse; 5 = stop)

(4) lllustration
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B Face step turning [FC_STEP]

x1 MM 710 -¢0.000 || T 363 GO 4
x2[ 30.000 | 22| -30.000 || F| e.5e8 |GIOF e.100
x3| 2e.ee@ 73| -2e.e00 [|GU92] w60 | G| 48

¥4| 10.000 | 74| 0.000 | 2000

Tx| se.ee8 | 1z| 10.808 | -
wd 3.0 wm o | i
Rebd  9.200 fdz| 90.200 | :
M !_-J_s_ --I-:ﬂli.:

sx| 2.e00 S| s.eee |

(1) Input fields for coordinates of each step point (You can leave the fields of items in blue blank,

which means the points do not exist.)

Item Description ltem Description
1st point X1.,2Z21_ 2" point X2 ,Z22
3" point X3 ,Z3_ 4t point X4 ,Z4

Refer to section (4) in the preceding figure for the position of each point.

(2) Parameter settings for contour machining

Item Description Item Description

X-coordinate of tool change

Tx o
- position

Tz_ Z-coordinate of tool change position

Feeding amount of rough turning Cutting mode setting

W - ek 1 = .
Ud_ (absolute coordinate of X axis) m_ (0 = rough &_f'F"?h' 1= rough;
2 = finish)
Rdx Allowance of finish turning Rdz Allowance of finish turning
- (absolute coordinate of X axis) - (absolute coordinate of Z axis)
M Coolant switch Sx, Sz Safe retraction position

- (8 = on; 9 = off) (coordinates)

7-30



Lathe Machine Operation and Maintenance Manual

Program (PRG) Group

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed

rate
Item Description Item Description
Tool number + tool compensation , L .
T number G70 T Tool for executing G70 Finish turning

Format: TXXXX

cycle

Axis feed rate

Feed rate for executing G70 Finish

F_ Unit: mm/min or mm/rev G70_F turning cycle
. . Tool nose radius compensation
2 M I
G92_ aximum spindle speed G- (40 = disabled; 41 = left; 42 = right)
G Spindle speed control mode s Spindle speed

- (G96 = constant; G97 = fixed)

M Spindle control
- (3 = forward; 4 = reverse; 5 = stop)

(4) llustration
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B External taper turning [EX_TAPER]

I MECHIM 71 .08 || T 203 G701 4es
@x’zi sp.e08 | 72| -3m.e0@ || F | e.588 |GIDH @.3e8 @

x3| av.oee 73| -30.000 ||G92] 2000 G| 4o

| | 8| oo

ad| e.e00 || G | a7
Tx[ se.00 | 12| 1o.mee || ML __
ud| 3.eea  Wml e ] Ts | w-:
(2) Rd] B, 200 mi 2 | | —

I o — =
Sx|_2.000 Sz 5.000 | — '3

(1) Input fields for coordinates of each step point (You can leave the fields of items in blue blank,

which means the points do not exist.)

ltem Description ltem Description
1st point X1.,21_ 2" point X2 ,Z22_
3" point X3 ,Z3_ Ad Taper angle

Refer to section (4) in the preceding figure for the position of each point.

(2) Parameter settings for contour machining

Item Description Item Description
Tx_ X-coordinate pf tool change Tz_ Z-coordinate of tool change position
position
. . Cutting mode setting
Feeding amount of rough turnin
Ud_ "9 o ugn u ! d Wm_ (0 = rough & finish; 1 = rough;
(absolute coordinate of X axis) e
2 = finish)
- . Taper type
Rd_ Allowance of finish turning Kd_ (0=XZ: 1= XA: 2 = ZA)
Coolant switch Safe retraction position
M. (8 = on; 9 = off) Sx, Sz (coordinates)
Kd: taper type
0: XZ type 1: XA type 2: ZA type
? 3
{XE.ZZ) (XZ. { :] (»-22}
S S
T e S et
(X1.241) (X1.21) (X1,21)

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed
rate

Refer to [EX_STEP] for the parameter settings in section (3).

(4) Nustration
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B Internal taper turning [IN_TAPER]

xIMECKTTM 71| oeee | T 303 G701 404
@m: .00 | z2[ 36,660 || F[_o.506 G/0K_o.300 @
%3 ae.0m | r3| -38.e00 ||Go2[ 2000 | G| a6 |
Jqdl 4. 888 G] a7 .E'J 2008
Tx[ 50.000 | Tz[ 10.000 Ml 3
Udl z.eee  Wml @ i_
@ Lraeme il s |
M 8 e T R — ';-_H:;_g
S%| 2.808 sz| 5.eee — L

* Please do Drilling in advance!

(1) Input fields for coordinates of each step point (You can leave the fields of items in blue blank,

which means the points do not exist.)

ltem Description Item Description
1st point X1_,21_ 2" point X2 ,Z22_
3" point X3_,Z3_ Ad Taper angle

Refer to section (4) in the preceding figure for the position of each point.

(2) Parameter settings for contour machining

Item Description Item Description
T X-coordinate of tool change Z-coordinate of tool change
X_ o Tz_ o
position position
. . Cutting mode setting
Feeding amount of rough turnin
ud_ (abslolsl’Jte col:)rdinateuci‘ Xl;xils)g Wm (0 = rough & finish; 1 = rough;
2 =finish)
- . Taper type
Rd_ Allowance of finish turning Kd_ (0=XZ: 1= XA; 2= ZA)
Coolant switch Safe retraction position
M- (8 = on; 9 = off) Sx, Sz (coordinates)
Kd: taper type
0: XZ type 1: XA type 2: ZA type
? i
(X2.22) 2.1 (Tge)
e S
T e S e S
(X1.21) (X1.21) (X1,Z21)

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed
rate

Refer to [EX_STEP] for the parameter settings in section (3).

(4) Nustration
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B External threading [EX_THRD]

1 IFEE= 71[ 5.eee T zez
%2| 3e.e00 72| -20.ee0 | F | @.5e8

1) Al eoooo Lt o |Goaf 2000 G| 40
H| 1.388 L[| 1.5e8 G| 97 5| 2008
N[ 1 tm] 1 ' 3
Tx| 20.208 @ Tz| l@.008
Ud| o.5ea  mt] 1

@) qg; e.2e¢ | pd| e.lee

4)

(1) Input fields for coordinates of each step point

Item Description Item Description
18t point X1_,2Z21_ 2" point X2_,72_
0 = thread lead
A Thread angle L/TPI 1 = number of threads per inch
Unit for L/TPI
H Total thread cutting depth L L = thread lead in units of mm/pitch
TPI = number of threads per inch
Threading infeed
N Number of threads Lm (0: right; 1: middle; 2: left; 3: right-left shift)

(2) Parameter settings for contour machining

ltem Description Item Description

Tx X-coordinate Q_f tool change Tz Z-coordinate Qf tool change
— position - position

ud_ Depth of the first cut mt Number of finish turning

Qd_ Minimum cutting depth Rd_ Allowance of finish turning

M (go:f,:t ;V;lltc():f?) Sx, Sz Safe (r(?é:?r?jtiir?:t gs(’))sition

B Ud is for specifying the depth of the first cut. Depth of the n cut (n >= 2) is automatically
calculated by the system with the formula Ud [\/_ —J(n- 1)] .

B Qd is for specifying the minimum cutting depth. When the cutting amount of the n cut is

smaller than the amount set by Qd, the system sets the value of Qd as the feed amount.

B Rd is the allowance of finish turning and mt is the number of finish turning, so the amount

of each finish turning is Rd/mt.

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed
rate
Refer to [EX_STEP] for the parameter settings in section (3).

(4) Nlustration
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B Internal threading [IN_THRD]

IN. THRD

1 IFTTTI 71| s.eee || T zes

x2] 15.eee | 72| -20.000 | F | 0.500
(1) A eo.eee  LTRI ] ||Go2] e @ G| 4B
H[ 1.8e¢ | | 1.5@@ G| 87 5| 20ea |

N[ s lm[ 1 M 3
Tx| 10.006 T2 18.900 il

Uedl ©.568 @ mt! 1 .ll- d_
B == == ool
= L IAAA

M 8 : i bt 5o t-.k_t-

Sx| 2.eee 5z | G.es@ | e .:i';.

* Please duﬁﬁ in advance! Pitem-L I F“*_L;._:. G

(1) Input fields for coordinates of each step point

]
.1
2ot
4

(4)

Item Description Item Description
1st point X1.,2Z21_ 2 point X2 ,Z22
A Thread angle L/TPI 1= num(t)x:rtcr:fr ‘tar?rc:a;edidper inch
Unit for L/TPI
H Total thread cutting depth L L = thread lead in units of mm/pitch

TPI = number of threads per inch

Threading infeed
N Number of threads Lm (0: right; 1: middle; 2: left;
3: right-left shift)

(2) Parameter settings for contour machining

Item Description Item Description

Tx X-coordinate pf tool change Tz Z-coordinate Qf tool change
- position - position

ud_ Depth of the first cut mt Number of finish turning

Qd_ Minimum cutting depth Rd_ Allowance of finish turning

M ((;o:lcz)a:;t ;vll’t;:fi;) Sx, Sz Safe (r:ct):)arcc:jtii::t gso)sition

B Ud is for specifying the depth of the first cut. Depth of the n cut (n >= 2) is automatically
calculated by the system with the formula Ud [\/ﬁ —J(n- 1)] .

B Qd is for specifying the minimum cutting depth. When the cutting amount of the n cut is

smaller than the amount set by Qd, the system sets the value of Qd as the feed amount.

B Rd is the allowance of finish turning and mt is the number of finish turning, so the amount

of each finish turning is Rd/mt.

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed
rate

Refer to [EX_STEP] for the parameter settings in section (3).

(4) lliustration
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B External grooving [EX_GRV]

x1 IECNTCI 71 -5.¢000 T/ 383 G70T  aea

%2[ 10.006 72| -15.800 || F [ e.500 G/O K e.380 |
Tw!| 3.ee8 ||G92| 2888 G| 48 |

G | 97 5 | 2088
_ ; 3
T« 0.000  T. te-e0s | M
S S o | 3 g
Udj 3.8ee Cm h -] :.-::’:.':‘:Jﬁ 2:Hlha : Tee El'
'w! 5‘m Rdl_a.. 123 YeSpik - Evisamy  4=Seghl < Fnalieg | B e lhi= 7__

| 8 Re| ®.456 Mh &
Sx| 2.088 Sz 5.908 !
| el (il

(1) Input fields for coordinates of each step point

ltem Description ltem Description
1st point X1.,2Z21_ 2" point X2 ,Z22_
Tw Groove width - -

(2) Parameter settings for contour machining

Item Description Item Description
Tx_ X-coordinate pf tool change Tz_ Z-coordinate of tool change position
position
Ud X axis feeding amount of each cm Cutting mode setting
- peck turning - (0 = peck; 1 = straight; 2 = finish)
Retraction amount of Z axis after
Qd_ Z axis feeding amount of each cut Rd_ the cutting in X-axis direction is
finished
M Coolant switch Re Retraction amount of X axis after
- (8 = on; 9 = off) - each peck turning
Safe retraction position
Sx, 8z (coordinates) ) i

B The input values for Ud, Qd, and Rd must be greater than 0.

B Cmis for setting the cutting mode. Set Cm to 0 to have the system perform peck turning.
Set Cm to 1 to perform straight cutting. Set Cm to 2 to perform finish turning once

according to the given path.

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed
rate

Refer to [EX_STEP] for the parameter settings in section (3).

(4) lllustration
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Internal grooving [IN_GRV]

IN GRV

1M zy| s.eee | T 3ea G707  4es
%7| 3e@.eep0 | 72| -26.e80 | F | @.58@ GJOF ©.280 |
Tw! 32.ee0 G92| 2000 G| ae |
G| 97 = S| 2ees |
Tx[ 15.008 | Tz 10.000 M 2
: TE g e .-..T",.._ ud
Udl S.G-F:D ]cml 2 O=Peak T=iliwsghl 3 =Foadueg
Qd[ s.0e0 I:Iid'I' .123 e A L *
@ Ml s kel e.ame Il
Sx| 2.eee | 52| 5.ee8 =

* Please do nﬁ'mi'i-lh hva

(1) Input fields for coordinates of each step point

ltem Description Item Description
18t point X1_,21_ 2" point X2 ,Z2_
Tw Groove width - -
(2) Parameter settings for contour machining
Iltem Description Item Description
Tx_ X-coordinate 9.f tool change Tz_ Z-coordinate of tool change position
position
Ud X axis feeding amount of each o Cutting mode setting
- peck turning (0 = peck; 1 = straight; 2 = finish)
. . Retraction amount of Z axis after the
Qd_ Z axis feeding amount of each cut Rd_ cutting in X-axis direction is finished
M Coolant switch Re Retraction amount of X axis after
- (8 = on; 9 = off) - each peck turning
Sx, Sz Safe retract.ion position ) i
(coordinates)
B The input values for Ud, Qd, and Rd must be greater than 0.
B Cmis for setting the cutting mode. Set Cm to 0 to have the system perform peck turning.

Set Cm to 1 to perform straight cutting. Set Cm to 2 to perform finish turning once

according to the given path.

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed
rate

Refer to [EX_STEP] for the parameter settings in section (3).

(4) lllustration

7-37



Program (PRG) Group

Lathe Machine Operation and Maintenance Manual

B Face grooving [FC_GRV]

HC GRY

AT 71| e.cee || T 302 G7OT aea
@xuwm |22 -10.ee0 || F [ o.508 GJOF e.300 @
Tw! 3.¢e0 |[|Gaz| iooe G| ET]
G e | s 1600
Tx| 3e.eee | Tz 1e.eee || 0 :
i ) il ubne sends, W Wil
Wl 5.680 | Cml @ || e tskesn s Yom | wmw
Od] 3.000 |RQl ©.123 [ et [ e
Mo _lme_osss || L |
sx| 2.0 | sz[ seee || o o

(1) Input fields for coordinates of each step point

ltem Description ltem Description
18t point X1.,21_ 2" point X2 ,Z2
Tw Groove width - -
(2) Parameter settings for contour machining
Item Description Item Description
Tx_ X-coordinate 9T tool change Tz_ Z-coordinate of tool change position
position
Wd Z axis feeding amount of each cm Cutting mode setting
- peck turning - (0 = peck; 1 = straight; 2 = finish)
. . Retraction amount of X axis after the
Qd_ X axis feeding amount of each cut Rd_ cutting in Z-axis direction is finished
M Coolant switch Re Retraction amount of Z axis after
- (8 = on; 9 = off) - each peck turning
Sx, Sz Safe retractllon position i i
(coordinates)

B The input values for Wd, Qd, and Rd must be greater than 0.

B Cmis for setting the cutting mode. Set Cm to 0 to have the system perform peck turning.

Set Cm to 1 to perform straight cutting. Set Cm to 2 to perform finish turning once

according to the given path.

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed

rate

Refer to [EX_STEP] for the parameter settings in section (3).

(4) lllustration
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B Outer convex turning [EX_ROUT]

EX R-OU]

1 ICNTIMN 71 eeee | T zes GIOW aes
@x.zi__?!_-m | z2[ -15.eee | F | e.see |GJOF e.3e0

%3] Be.cee | 73| -15.e00 |Goa] 2eee | @ | 49

Gl 9 | §[ 2000
Ml 3 |

Tx| 5B.068 | Tz| 10.000

Udl 3.e86 |Wm| e
Rd| ©.2e | R [ 15.090
Ml 8 |

Sx[ 2.000 | Sz[ 5.000 @
(1) Input fields for coordinates of each step point
ltem Description ltem Description
1st point X1.,2Z21_ 2" point X2 ,Z22_
3" point X3 ,73_ - -
(2) Parameter settings for contour machining
ltem Description ltem Description
Tx X-coordinate of tool change T2 Z-coordinate of tool change
— position — position
. . Cutting mode setting
Feeding amount of rough turning _ . .
ud_ in X-axis direction Wm_ (0 =rough & f|r_1|§h, 1 =rough;
2 = finish)
Rd_ Allowance of finish turning R_ Arc radius
Coolant switch Safe retraction position
M- (8 = on; 9 = off) Sx, Sz (coordinates)

B Ris for specifying the arc radius. Set R according to the X1-, Z1-, X2-, and Z2-
coordinates to ensure the center of the arc and circle is the same. If the R value is

inappropriate, an alarm occurs when you press CYCLE START.

B Wm is for setting the cutting mode. Set Wm to 0 to perform a complete turning process
including rough and finish turning. Set Wm to 1 to perform rough turning and keep the

allowance of finish turning. Set Wm to 2 to perform finish turning once according to the

given path.

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed

rate
Refer to [EX_STEP] for the parameter settings in section (3).

(4) lllustration
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B Inner convex turning [IN_ROUT]

N R-OUT

|
X MECTM 7| e.eee | T[ 303 Gior 4o
xz| s.eee | ¢2| -15.0e0 | F [ 0,588 GIOF ©.300
%3] e.e00 | Zal -15.ee0 ||G9Z| 2000 G| ae |
G| 97 = S| zees |
Tx[ 50.e00 | Tz] 10,008 | ML = —
udl 3688 Wl o -
I () ! Rd| e.2ee | R | 15.e00 3 N
M[ s | | ——— - e 4
sx| z.000 | 521 s.000 _ S @
;'H'.u;

¢ Please do Dﬁ'Hmi-h advance! | _

(1) Input fields for coordinates of each step point

ltem Description ltem Description
1st point X1.,21_ 2" point X2 ,Z22
3 point X3_,2Z3_ - -
(2) Parameter settings for contour machining
Item Description Item Description
Tx X-coordinate of tool change Tz Z-coordinate of tool change
- position - position
. . Cutting mode setting
Feeding amount of rough turning _ . .
Ud_ in X-axis direction Wm_ (0 =rough & fII:\I.Sh, 1 = rough;
2 = finish)
Rd_ Allowance of finish turning R_ Arc radius
Coolant switch Safety retraction position
M_ (8 = on; 9 = off) Sx, Sz (coordinates)

B R s for specifying the arc radius. Set R according to the X1-, Z1-, X2-, and Z2-
coordinates to ensure the center of the arc and circle is the same. If the R value is
inappropriate, an alarm occurs when you press CYCLE START.

B Wm is for setting the cutting mode. Set Wm to 0 to perform a complete turning process
including rough and finish turning. Set Wm to 1 to perform rough turning and keep the
allowance of finish turning. Set Wm to 2 to perform finish turning once according to the

given path.

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed

rate
Refer to [EX_STEP] for the parameter settings in section (3).

(4) lllustration
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B Outer concave turning [EX_RIN]

EX R-IN

1M 71 e.ee0 | 7 [ 303 GroT  aes
@-xzi 35.088 | 72| -1s.0e || F| e.5ee GIOF e.3ee 3)
%3] ae.eee | 73| -ic.pee |G92[ zeee G| 4o
G| o7 | s 2080
Te| 46.080  Tz| 198.008 | M l__a—_! =
Ud| 32.880  Win| ] I Q
Rd| e.208 g [ 15.e88
x| 2.888 @ Sz| G5.P8@ | et =k

(1) Input fields for coordinates of each step point

ltem Description ltem Description
1st point X1_,21_ 2 point X2 ,Z2_
3" point X3_,73_ - -
(2) Parameter settings for contour machining
Iltem Description Item Description
Tx X-coordinate of tool change Tz Z-coordinate of tool change
— position — position
. . Cutting mode setting
Feeding amount of rough turning in _ A .
Ud_ X-axis direction Wm_ (0 = rough & finish; 1 = rough;
2 = finish)
Rd_ Allowance of finish turning R_ Arc radius
Coolant switch Safe retraction position
M- (8 = on; 9 = off) Sx, Sz (coordinates)

B Ris for specifying the arc radius. Set R according to the X1-, Z1-, X2-, and Z2-
coordinates to ensure the center of the arc and circle is the same. If the R value is
inappropriate, an alarm occurs when you press CYCLE START.

B Wm is for setting the cutting mode. Set Wm to 0 to perform a complete turning process

including rough and finish turning. Set Wm to 1 to perform rough turning and keep the

allowance of finish turning. Set Wm to 2 to perform finish turning once according to the

given path.

(3) Parameter settings for tool compensation,

rate

tool nose radius compensation, speed, and feed

Refer to [EX_STEP] for the parameter settings in section (3).

(4) lllustration
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B Inner concave turning [IN_RIN]

IN_R-IN

xIMERTM 71| o.ee0 || T| 03 GO a4
@g‘z‘j 6.066 | 72| -15.606 | F | o.508 GJDF 6.208 3)
¥3| ©.882 Z3| -15.898 ||G92 2008 & | 4@ '
G| 97 5 | 2eee
Ml 3

Txl 36.060 | Tz| 10.660 |

Udl 3.08¢ ‘Wml @ |
Rd| e.280 R [ 15.ee8 | ﬁ
@Mr—a o =T

y,

-

sx| 2.060 | Su| 5.000 | — )
¥
* Please do Drilling in advance! i
(1) Input fields for coordinates of each step point
ltem Description ltem Description
18t point X1.,2Z21_ 2" point X2 ,Z22_
3" point X3_,Z3_ - -
(2) Parameter settings for contour machining
Item Description Item Description
Tx X-coordinate of tool change Tz Z-coordinate of tool change
- position - position
. Cutting mode setting
Feeding amount of rough _ . .
Ud_ turning in X-axis direction Wm_ (0 = rough & finish; 1 = rough;
2 = finish)
Rd_ Allowance of finish turning R_ Arc radius
Coolant switch Safe retraction position
M_ (8 = on; 9 = off) Sx, Sz (coordinates)

B R s for specifying the arc radius. Set R according to the X1-, Z1-, X2-, and Z2-
coordinates to ensure the center of the arc and circle is the same. If the R value is

inappropriate, an alarm occurs when you press CYCLE START.

B Wm is for setting the cutting mode. Set Wm to 0 to perform a complete turning process
including rough and finish turning. Set Wm to 1 to perform rough turning and keep the
allowance of finish turning. Set Wm to 2 to perform finish turning once according to the

given path.

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed
rate

Refer to [EX_STEP] for the parameter settings in section (3).

(4) lllustration
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B External profile turning [EX_PROF]

- = | T 203 G0y aed |

oo EEECE B : F| e.ce8 |GFOF 9.308 | @)
Ry @.208 Rezl @ 30 | e —ia < |—1m—l

Mi . s T“ﬁ‘ 1 | : St ! Z P ] |

Sx| 58.888 | Sz| 20.990 M 25 L _—

COL X-2. 908 I, 500 + o =k o3

| R - S I | (=

e R e wal e TR T

: ' ' (4)

PROFILE EDIT

ER Genl X6. 008 ¥ 10,808 [0, 5008
BGaL (3,600 240, 500
ER GOl 3.00¢ J-13.509 00,500

LN GEL A1, eRa I-13, 500
GOl K12 090 I-24.000 2240, MO0

Go back to
[EX_PROF]
screen

(1) Settings of machining parameters

Item Description Item Description
Cutting mode setting
G_ G71/G72/G73 Wm (0 = rough & finish; 1 = rough;
2 = finish)
Tx_ X-coordinate of tool change position Tz_ Z-coordinate Of tool change
position
Ud Feeding amount of rough turning Wd Feeding amount of rough turning
- (X-axis direction) - (Z-axis direction)
Rdx Allowance of finish turning Rdz Allowance of finish turning
- (X-axis direction) — (Z-axis direction)
Coolant switch o
M_ (8 = on; 9 = off) Tm_ Number of cutting in a cycle
Sx, Sz Safe retraction position (coordinates) - -
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B Profile turning type (G_): G71/G72/ G73

G71 is suitable for machining of longer and thinner bars in Z-axis direction. G72 is
suitable for machining of shorter and thicker bars in X-axis direction. G73 is suitable for

workpiece that has been machined (such as forging or roughing).

B Ud is available for G71 or G73 command. It specifies the feeding amount of each rough
turning in X-axis direction in a G71 command or specifies the total cutting depth in X-axis

direction in a G73 command.

B \Wd is available for G72 or G73 command. It specifies the feeding amount of each rough
turning in Z-axis direction in a G72 command or specifies the total cutting depth in Z-axis

direction in a G73 command.
B Tmis only available for G73 command, specifying the number of cutting in a cycle. The

feeding amount of each cut is dividing the total feeding amount specified in Ud and Wd
by Tm.

(2) Profile edit screen
The program generated in the PROFILE EDIT screen is displayed in this section. Or you can

directly enter program in this section and move the cursor to the line to be edited.

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed
rate

Refer to [EX_STEP] for the parameter settings in section (3).
(4) Nlustration
(5) Profile edit screen. The function is the same as that of section (2).

(6) Program edit screen

Enter the parameters of the G-code in this section and press INSERT to insert the program.

(7) lllustration for each command format
When editing the path, you can create the path according to the command formats shown in

the preceding table. The three types in this section are G01, G02, and GO03.

There are nine formats for the G0O1 command, including GO1X_Z_, GO1X_,A_, GO1Z_,A_,
G01X_Z_,C_,G01X_Z_,R_, GO1X_,A_,R_,G01Z_,A_,R_,GO1X_A_,C_,and
G01Z_,A_,C_.

The G02 format is G02X_Z R_and the G03 format is GO3X_Z R . “,C” represents

automatic chamfer and “,R” represents automatic corner rounding.
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Internal profile turning [IN_PROF]

IN PROF

- = F| ®.588 |GJOF ©.388 |
o L e el o
Rex ©.206  Rdz| ©.206  EEEE .

M g  Tm| 1
Sx| Se.eee  Sz| 20.000

Ml 3

(6)

Go back to
[IN_PROF]
screen

(1) Settings of machining parameters

Item Description Item Description
Cutting mode setting
G G717Gr21673 Wm (0 = rough & finish; 1 = rough; 2 = finish)
Tx_ X-coordinate of tool change position Tz Z-coordinate of tool change position
Feeding amount of rough turning Feeding amount of rough turning
ud_ o Wd_ Co
(X-axis direction) (Z-axis direction)
Rdx Allowance of finish turning Rdz Allowance of finish turning
- (X-axis direction) - (Z-axis direction)
Coolant switch o
M_ (8 = on: 9 = off) Tm_ Number of cutting in a cycle
Safe retraction position
Sx, 8z (coordinates) ) i
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B Profile turning type (G_): G71/G72/ G73

G71 is suitable for machining of longer and thinner bars in Z-axis direction. G72 is
suitable for machining of shorter and thicker bars in X-axis direction. G73 is suitable for
workpiece that has been machined (such as forging or roughing).

B Ud is available for G71 or G73 command. It specifies the feeding amount of each rough
turning in X-axis direction in a G71 command or specifies the total cutting depth in X-axis

direction in a G73 command.

B \Wd is available for G72 or G73 command. It specifies the feeding amount of each rough
turning in Z-axis direction in a G72 command or specifies the total cutting depth in Z-axis

direction in a G73 command.

B Tmis only available for G73 command, specifying the number of cutting in a cycle. The
feeding amount of each cut is dividing the total feeding amount specified in Ud and Wd
by Tm.

(2) Profile edit screen
The program generated in the PROFILE EDIT screen is displayed in this section. Or you can

directly enter program in this section and move the cursor to the line to be edited.

(3) Parameter settings for tool compensation, tool nose radius compensation, speed, and feed
rate

Refer to [EX_STEP] for the parameter settings in section (3).
(4) Nlustration
(5) Profile edit screen. The function is the same as that of section (2).

(6) Program edit screen

Enter the parameters of the G-code in this section and press INSERT to insert the program.

(7) lllustration for each command format
When editing the path, you can create the path according to the command formats shown in

the preceding table. The three types in this section are G01, G02, and G03.

There are nine formats for the GO1 command, including GO1X_Z_, GO1X_,A_, GO1Z_,A_,
G01X_Z2_,C_,G01X_Z_,R_, GO1X_,A_,R_,G01Z_,A_,R_,GO1X_,A_,C_,and
GO01Z_,A_,C_.

The G02 format is G02X_Z R_and the G03 format is GO3X_Z R . “,C” represents

automatic chamfer and “,R” represents automatic corner rounding.
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7.15.4 Operation steps for graphic programming

1)
)
®)
(4)

(®)

(6)
(@)

(8)

9)

Set the controller to EDIT mode to enter the Graphic edit (GRA EDT) screen.

GRA EDT is on the last page of the function bar in the File manage screen.

Enter the Graphic edit screen and then select the disk type (CF or USB).

After entering the disk, press ADD PRJ, enter the file name, and press to generate
a project file.

Move the cursor to one of the project files and press to enter the file.

After entering the project file, press ADD PRC to enter the screen of procedure selection.
There are 18 procedures available. Every 6 procedures are in a row, respectively
corresponding to the function keys. Press @ and M to shift the cursor to another row.
When you shift to another row of procedures, the corresponding function keys change as

well.

AT

WORKING TYPE

Select the required procedure and press the corresponding function key to enter the screen
for procedure editing.

After setting the parameters, press OK, name the procedure, and press ENTER to finish the
editing.

(10) To continue with other procedures, press ADD PRC again.

(11) After finishing editing the procedures, press CONVERT to convert the files into G-code

format.

(12) The system jumps to the File edit screen after file conversion, and you can verify the

program in the screen. Then, switch to the GRA (graphic display) screen, press PREVIEW
to check if the generated graph is correct, and then you can perform MPG simulation or

actual machining.
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[File conversion example - External step turning]

The following illustrates the G-code file generated by the parameters for the external step

turning.
Rdz=0.200 Wa [T Tz)={X50.210)
e Fid
———————————————————————————————— # (xa2.75)
——————————————————————————————— —r!
R |
(%40,Z-40) | fa i
T e P o >3
(R3g.Z.30M % ,..; I Ud=3 000
—i:\ L
ponzej| wes=omssss=romm e |
= - Rox=0.200
(xv0.20) [(10.25) §

00000 //The string set in the INITIAL file, which is automatically added to the beginning of the
program.

;EXstep_DRO

T0303 //Tool number and compensation number

G95 F0.500 //0.5 mm/feeding amount per revolution

G92 S2000 //Maximum spindle speed

G97 S1000 //Fixed spindle speed

M3 //Spindle On - forward

M8 //Coolant On

GO00 X42.000 Z5.000

G42 //Tool nose radius compensation On

G71 U3.000 R0.5 //Feeding amount of rough turning in X-axis direction
G71 P210 Q250 U0.200 WO0.200 //Allowance of finishing turning in X- and Z-axis directions
N210 GO0 X10.000 Z5.000

G01 X10.000 Z0.000 //1%t point

GO01 Z-20.000

G01 X20.000 Z-20.000 //2" point

G01 Z-30.000

G01 X30.000 Z-30.000 //3™ point

GO01 Z-40.000

G01 X40.000 Z-40.000 //4™ point

N250 GO1 U2.0 //U2.0

G00 X42.000 Z5.000

T0404 //Tool for finish turning

G70 P210 Q250 F0.100 //Program block for finish turning

G00 z5.000

G40

GO00 X50.000 Z10.000 //Coordinates of tool change point

M09

MO05

M30 //The string set in the FINISH file, which is automatically added to the end of the program.

7-48



Lathe Machine Operation and Maintenance Manual Program (PRG) Group

7.16 Program functions in other modes

AUTO mode:

The PRG screen displays the content of the opened G-code file. In the screen, you can view
the status information about the currently opened or executed file and the block being
executed. The PRG screen in AUTO mode only displays information about the program and
the coordinates of motion trajectory during program execution. The operation steps are as

follows.

(1) In AUTO mode, press to display the program execution screen, as shown in the

following figure.

Figure 7.16.1
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7-50

(2) Continued from Step (1), press again, and the screen displays the information of

program content and coordinates simultaneously, as shown in the following figure.

;EX PROF S71DR1 F.aet @ F@a

10303 GB v8.0 W.oact B.008 M 8,880 7
G99 Fo.509 5.t B 5 68
692 51500 1 eeee te
G97 51509 cve 00: 68 86
) M3 Kee Gl G389
GO0 G54 X52.008 25,900 a3 S i
G71 U4, Ri. e -
N210
(5) MECH ABS RESIDUAL

¥

Lo T TR

@
@
@)
“
®)
)
™

®)
©

X
Y

@.0ee I 8.608
C

Gee
635
. GEe
G71 P218 258 U6,360 We.308 Fi. Bid €i9 BIE . BES
654
x
¥
z
c

Figure 7.16.2

Current program name

Currently executed program line

Current function group screen

Currently executed program content

Coordinate information during program execution
Current system mode

F.act: actual feed rate

M.act: actual feed rate per revolution
S.act: actual spindle speed

T: tool number

F: feed rate
M: feed rate per revolution (mm/rev)

S: spindle speed

t: dwell time

CYC: cycle time

Current command status
Current override settings

©.000
@.000
B8.88e
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B Breakpoint search (START)

The function of breakpoint search is available in AUTO mode. When the program execution is
interrupted, the system records the line number where the program is interrupted (breakpoint).

You can go to the PRG screen in AUTO mode to enable the breakpoint search function.

When the system searches for the breakpoint, the cursor quickly moves to the line number or
label you specified. The system executes the program before the specified block and quickly
computes the machining status (including the spindle speed, feed rate, M code, and coordinates),
ensuring the system is ready when the execution resumes, as shown in the following figure.

TE103 Go Ya.9
G293 Fa.580
Gs2 S1500

a7l Pile Qi5@ Ue.30¢ Wd.3ea F2.
H218

MECH ABS MOB GBE@ GlE G99 G231 G956

% 0.000 X o000 | GAB 649 GEE G988 GS58 GE4
¥
4
[

0.000 Bl

¥
I @.800 @.epg | Break Line Num T
C 279.283 279.283 | Search Line Num/Label 7

F @ s @

Figure 7.16.3

The operation steps are as follows.

(1) In AUTO mode, press to enter the program execution screen.

(2) Press START to display the Search screen.

(3) Refer to the information of the breakpoint (Break Line Num), enter the line number or label to
be searched, and then press to complete the setting.

(4) Press RUN, and the system executes the program until reaching the set line or label.

(5) The controller executes and records the execution status of the program blocks prior to the
specified line or label. Then the controller stops at the block and is ready for execution.

(6) Press CYCLE START to execute the program.

Note:

1. After finding the target block, the program stops at the target block and this block remains unexecuted.
Press CYCLE START to start executing the program.

2. Supported formats for searching: program line number or program label (N label).

3. When the program is being executed or after the breakpoint search function is used, you cannot

execute the breakpoint search function again.
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B SF setting (SF SET)

When the G-code program is in execution, you can use the SF set function to change the cutting
feed rate (F command) and spindle speed (S command) specified in the G-code program, as
shown in Figure 7.16.4. Enter a new command value in the SF set dialog box to change the

speed command during execution.

3EX _PROF _G71DR1

279.283 C 279.283 C ©.000 ©.000

Figure 7.16.4

The operation steps are as follows.

(1) In AUTO mode, press to enter the program execution screen.

(2) Press SF SET and a dialog box appears for you to set the command value.

(3) Enter the S value or F value and press to complete changing the speed command

setting.

Note:

1. The SF set function is a one-shot function with the S and F settings effective for one time in a single
execution, which do not change the commands in the G-code program.

If requiring to execute this SF setting for multiple times, it is recommended that you edit the command
in EDIT mode to ensure the speed command is correct.

2. After the S value is set, the current spindle speed in the G-code program is changed immediately. After
the F value is set, the system executes with the new feed rate (F command) after the data in the
system buffer is completely processed.

3. Ifthereis no S or F command in the G-code program, you cannot use this function to change the speed
command.

4. Set Pr.10017 [SF speed setting] to enable or disable the F setting for the SF set function.
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Barcode reading (BARCODE)

The Barcode reading function is for using the barcode scanner to load the machining files named

by barcode into the file queue for execution, which greatly saves the time for file searching. You

can connect the barcode scanner to the USB slot in the front side of the controller.

2.809 I-13.%086 ,C8.588
]

Figure 7.16.5

The operation steps are as follows.
(1) In AUTO mode, press to enter the program execution screen.
(2) Press BARCODE to enter the screen as shown in Figure 7.16.5.

FILE QUEUE
9789575124298
9TBIETILAEEE1E
9779255007029

(3) Use the barcode scanner to scan the barcode to obtain the name of the machining file.
(4) To load the file content, press LOAD. To delete the file which is on the top of the FILE

Note:
1.

be consistent with their barcodes.

name from the list once completing the execution.

QUEUE list, press CLEAR. To delete all the files on the FILE QUEUE list, press CLR ALL.

To use this function, you must first create the machining files in the CF card and the file names have to

When loading multiple files, the system executes each file in sequence. It automatically removes the file
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JOG and MPG modes:

[ | SF setting (SF SET)

The operation steps for SF setting are as follows.

(1) InJOG or MPG mode, press to enter the program execution screen.

(2) Press SF SET and a dialog box appears for you to set the command value.

(3) Enter the S value or F value and press ENTER to complete changing the speed command

setting.

B Teach programming (TEACH)

With the TEACH function, you can manually move the axis to any position and use the
programming function keys to have the system convert the final position (coordinates of the three
axes) into a motion block with coordinates specified. Set the system to JOG or MPG mode, and
you can use the TEACH function in the PRG screen for programming the existing or new files.
The TEACH function includes: rapid traverse (POSITION), linear interpolation (LINEAR), circular
interpolation (CIRCULAR), delete (DEL), file creating (NEW FILE), file saving (SAVE), and
absolute / machine coordinates (ABS / MECH). This programming function automatically
generates corresponding command formats according to the different functions. See the

following table for the generated command formats.

Function Format of the auto-generated command

(ge’;‘lg:’;’tgg-'ﬁew G90 G40 G49 G98 G50 G64 G80 G17 G69 G21

file when teach | G54 G15 S3000 M03 F1000

programming is Note: this function generates the corresponding G21 or G20 command according to the
parameter setting of size unit.

enabled)
POSITION (rapid GOO+X Y Z
traverse) — =
L.INEAR (Illnear GO1+X Y Z

interpolation)

CIRCULAR G02+X Y Z +1_J orGO3+X Y Z +1_J_
(circular Note: this function generates G17+I_J_, G18+K_ |_, or G19+J_K_ corresponding to the

interpolation) X-Y, Z-X, or Y-Z plane.

ABS (absolute
coordinates)

MECH (machine
coordinates)

G90 GOO (or GO1/G02/GO3) + X_Y Z_

G53 GOO (or GO1/G02/G03) + X_Y Z_

The operation steps for the TEACH function are as follows.

(1) In JOG or MPG mode, press to enter the program execution screen.

(2) Press TEACH to enter the teach screen.

(3) Select the file to be programmed from the existing files or create a new file. To do
programming in the existing file, open the file in EDIT mode. To do programming in a new file,
press NEW FILE, and a dialog box appears for you to enter the file name. Press

after entering the file name, and you can create a new file in the current directory.
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(4)

(®)

(6)

(@)

(8)

©)

Specify the data type of the coordinates. For example, if you desire to display absolute
coordinates, press ABS on the second page of the function bar. Or press MECH to switch to
machine coordinates.

Move the axis to the specified position in JOG or MPG mode, press POSITION or LINEAR
according to the requirement of the mode, and the coordinate command is inserted to the
position where the cursor is located. The coordinate command is generated according to the
data type of the coordinate values.

Continued from Step (5), to specify a circular motion, press CIRCULAR to display the
corresponding function bar.

Continued from Step (6), to specify the plane of the arc, press PLANE to select X-Y, Y-Z, or
Z-X.

Move the axes in sequence and set the start, intermediate, and end points of the arc by
pressing P1, P2, and P3 respectively. After P3 is set, the values are automatically converted
into a circular cutting command. The system determines the direction of the arc (G02 or G03)
and the radius according to the trajectory of P1 - P3.

If the coordinate command is incorrect, move the cursor to the block containing the
coordinate command and press DEL (on the function bar of the 15t layer in the teach screen)
to delete the block.

(10) After completing the programming, in addition to the given auto-saving procedure (press

RESET]|, switch to different system modes, or open another file), you can press SAVE to

save the programming results.

Note:

1. The TEACH function is only available in JOG or MPG mode. It is not displayed in other modes.

2. The allowable file size for the teach function is the same as that for file editing (below 3 MB).

3. The name of the file created for the teach function must comply with the file name requirements.

4. If you repeatedly enter two sets of coordinate with the same values, the system ignores the 2"
coordinate command to avoid generating an invalid motion block.

5. Set the coordinates of P1, P2, and P3 for the arc command in sequence. The direction and radius for
the circular command is determined by the positions of P1, P2, and P3.

6. If you enter the teach screen without opening a file, the system automatically generates a blank file
named “TEACH.NC” in the directory where the cursor is located (the default setting is to generate a file
in the root directory of CF), so you can directly use the teach function.

7. Set Pr.10017 [SF speed setting] to enable or disable the F setting for the SF set function.
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MDI mode:

In MDI mode, you can enter simple programs and save, delete, or execute the program content

in the PRG screen, as shown in the following figure, which is only available in MDI mode. You

can enter up to 14 program blocks in the screen. After finishing editing the program, press LOAD

to reload and then execute the program. Otherwise, the program cannot be executed.

Maa GAe Gl 098 G3I3 GO5 G21 G4A GI9 GEA GOR GSE G
G54

F @ M @.000 T eede te

Figure 7.16.6
:.asu e 49 GlE ABS
@98 X 0.000
Gee Xe.000 Ye,000 10,800
Gal 75,008 F1e00 ¥ 0. 680
M28: z 8.000
c 279.298
RESIDUAL
X p.@ee
¥ 0.800
z 0,080
(= B.860
MoB GBB GI8 G99 623 G95 G21 G4 G439 GBO G988 G50 G6
G54
F e

Figure 7.16.7
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In addition, the SAVE function is for saving the program content entered in MDI mode as a file in
the current directory. The naming method is the same as that in Section 7.2 Create a new file.
That is, the file name has to follow the naming convention and should not be duplicated. The
CLR function is for deleting all the program content in the screen in MDI mode, which functions
the same as pressing and holding for 3 seconds.

Note:

1. In MDI mode, the key has a two-stage function. Press once to return to the first line of
the manual input program after program interruption. Press and hold for 3 seconds to clear all
the manual input program contents.

2. In MDI mode, after M30 is executed, the cursor returns to the first line of the program. You can run the
program again without reloading the program.

3. In MDI mode, if there is no M30 (Program end) command, the program runs to the last line. To run the
program again, press LOAD to reload the program.

4. After M02 is executed, the cursor stops at the block of M02 and the program status restores to the

default. Then, you can resume the execution from the block of M02 without reloading the program.
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The OFS group provides functions of setting the workpiece coordinates, tool length,

tool radius compensation, and macro variables.
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The OFS group provides functions of setting the workpiece coordinates, tool length, tool radius
compensation, and macro variables.
Note: bold function names in a box (such as ) mean the keys on machine operation panel A; bold

function names (such as CLR ALL) mean the function keys of F1 - F6.

8.1 Coordinate setting (COORD)

G54 - G59 are the set workpiece coordinate systems for you to select. With commands G54 -
G59, you can simplify the calculation of coordinates during programming as well as change the
coordinate data at any time, achieving more flexible machining process. You can specify the
coordinate values in the coordinate setting screen with one of the workpiece coordinate

commands (G54 - G59), as shown in the following figure.

OFFSET G54 MECH REL

X 8.000 B9 9.008 | 8.600 X 0.888

¥ @.ee0 Y a.0e0|Y e.e00 ¥ @.009

Z 9.008 I 9.908 |z @.800 I &. e
@ c 9.900 C 9.000|c 279.198 C 175.:&5@

G55 G56 ABS

X 2.008 X 9.008|x 0.000

¥ 8.008 Y 0.086|Y @, 800

Z e.800 6.008|2 9. 200

c e.e0e C 8.008|c 279.299

Figure 8.1.1

(1) Workpiece coordinate setting: offset coordinates, G54 - G59 coordinate systems

(2) Coordinate information display: machine (MECH) / relative (REL) / absolute (ABS) coordinates

The operation steps are as follows.
(1) Press to enter the OFS screen.
(2) Press COORD to display the corresponding function bar.

Note:

1. Set the coordinate systems only when there is no machining program being executed. Otherwise, data
entry is prohibited.

2. If you press FEED HOLD during program execution, the system status displays “STOP” (Program
stops). If you press | = | (Single block execution) during program execution, the execution stops after

the current block is finished, and the system status displays “Ready”.
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8.1.1 Auto set (AUTO)

This function is used to automatically enter the current position of each axis to the coordinate

system (G54 - G59) where the cursor is located. The auto set function includes five options: clear

all data (CLR ALL), clear relative coordinates (CLR REL), setting the coordinate system center
(SET L/2), setting a single axis (SET), and setting multiple axes (SET P).

CLR ALL (clear all data): clears all the axis values of the current coordinate system to 0

while the values in other systems remain unchanged.

CLR REL (clear relative coordinates): clears the relative coordinate of the axis where the
cursor is located at while the coordinate data of other axes remain unchanged. This
function only clears the displayed relative coordinate instead of the actual workpiece

coordinate.

SET L/2 (set the coordinate system center): sets the central position of a specific object as
the center of a coordinate system. The NC system automatically calculates and enters the
central position coordinates to the fields, so you do not need to do it manually. The following
operation steps take the X axis as an example.

(1) Set the system to JOG or MPG mode and move the machine axis to the initial contact

point of the workpiece in X-axis direction.
(2) Go to the SET L/2 setting page.
(3) Press Point1 and the circle on the left side of the rectangle becomes red, as shown in

Figure 8.1.1.1, meaning the machine coordinates of the first point is recorded.

OFFSET G54 MECH

i 0.ce0f @.008 x  279.1%8 x  279.299
¥ 0.088 Y 9,000 v LR 8.6a8
z 0.008 2 0.600]2 8,080 2 g.000
c 0.000 C 9.000/¢ 8,600 ¢ o.002
55 G56 OFFSET

X 2.000 X 0.000 X

¥ 6.068 Y a.880

2 0.000 Z 0.000 “] + &
(o Q.8e8 . 0.000

Figure 8.1.1.1

(4) Continue to move the machine axis to the other contact point of the workpiece in X-axis
direction.

(5) Press Point2 and the circle on the right side of the rectangle becomes red, meaning
the machine coordinates of the second point is recorded.

(6) Press SET and the system automatically finds the midpoint between the two contact
points of the workpiece in X-axis direction and sets this point as the center of X axis in

the coordinate system, which is the workpiece origin of X axis.
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B SETL (set a single axis): automatically enters the current machine coordinate of a single
axis. When you move the cursor to the X, Y, or Z field of a specific coordinate system and
press SET L, the current machine coordinate is automatically entered to the field where the

cursor is located. This function only enters the data of a single axis at a time.

Example of setting a single axis

This example illustrates setting the X-axis value by moving the machine axis to the specified

position (workpiece origin in X-axis direction as shown in Figure 8.1.1.2).

/X axis workpiece origin
\J

N>

Workpiece

Machine origini Specify the moving distance

: in X-axis direction

Figure 8.1.1.2

Then the machine coordinates are shown as in Figure 8.1.1.3. Move the cursor to a specific
coordinate system (such as G54 as shown in Figure 8.1.1.3) and press SET L to automatically
enter the X-axis value of the machine coordinate to the X-axis field in G54 coordinate system,

completing the data entry for a single axis.

X x
¥ ¥
z 9.080 7 @.000 I B8, 286
C 9,880 C 8,800

Figure 8.1.1.3
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B SET P (set multiple axes): automatically enters the coordinates of multiple axes. After
completing the calibration of workpiece center, you can use this function to enter the

machine coordinates of multiple axes (including X, Y, Z, and other axes) simultaneously.

Example of setting multiple axes
Move the machine axis to the specified position, shown as the workpiece origin in Figure 8.1.1.4

(the figure illustrates the position of X and Y axes except Z axis).

Workpiece origin
ran) P 9

Specify the moving Workpiece
distance in Y-axis
direction
|
Machine origin : Specify the moving i

L distance in X-axis direction

Figure 8.1.1.4

After completing the calibration of workpiece origin, the machine coordinates are shown as in
Figure 8.1.1.5. Move the cursor to the G54 coordinate system and press SET P to automatically
enter the X-, Y-, Z-, and C-axis machine coordinates to the X-, Y-, Z-, and C-axis fields in G54

coordinate system, completing the data entry for multiple axes.

X

¥

z

C

G55

X

¥ 9.808 Y 0,000 ¥ 8,808
z a.ee8 7 .08 z 8.088
c 9.008 C 0.000 c 7.909

Figure 8.1.1.5
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8.1.2 Absolute input (ABS)

This function is used to enter the absolute coordinate of a single axis to the offset coordinate

system or workpiece coordinate system.

Note:

1. The displayed values are in units of mm. If you enter values without specifying the decimal points, the
values are in units of um. For example, “123456” = 123456 ym = 123.456 mm.

2. You can also press to enter the absolute coordinates.

Example of absolute setting
Move the tool center from the machine origin to the workpiece origin (X, Y). Then, enter the
X- and Y-axis machine coordinates to the coordinate system (G54 - G59) in the OFS group.

Workpiece origin (0, 0)

- N
i UV

Specify the moving
distance in Y-axis
direction

Workpiece

\i

Machine origin (0 , 0) : Specify the moving
L distance in X-axis direction

A
\i

Figure 8.1.2.1

8.1.3 Incremental input (INC)

This function is used to enter the coordinate value to the offset coordinate system or workpiece coordinate

system by incremental settings.

8-6

Figure 8.1.2.2

654
X 0.008 X 40,373 |x 0,989 X LR -
¥ a.008 ¥ 62.728|¥ 2.908 ¥ B.008
Z 2.004 7 40.426 |2 8,800 I @, 080
c 2.088 C 279.298(c 316,368 C 316,950
AES

0.008 % -39, 373

B.008|Y ~8l. 728

Bb.028 |z -1, 436

8,998 a7.670
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8.2 Tool setting

B The tool setting function of the lathe system includes tool length compensation, tool wear
compensation, tool nose radius, tool radius wear, and tool nose type. During program
editing, you need to specify the tool radius compensation number which corresponds to the
number in the compensation data table. Before using the compensation functions, go to the

tool setting screen of the OFS group to enter the compensation values.

B Command format of tool compensation:
T0204: 02 represents tool number 2 and 04 represents the 41" set of the tool length and tool
wear compensation settings in the compensation data table.
T02: if only one set of number is specified, it means you use tool number 2 and the 2™ set
of tool length and tool wear compensation settings in the compensation data table, which is

the same as T0202.

8.2.1 Tool length setting (OFFSET)

The tool length (Tool Offset) setting screen is as shown in the following figure.

ZOFFSET
+ 6.208 | 8.0 | 4.808 2
2 ||-375.638 ©.89@ |-156.936| ©.008 @
3|/ -21.239 | @.e9@ |-257.690| 1.808 e
4 ||-168.258 @.000 |-89.438| @.808 -]
5 |[-385.855 ©.808 |-256.73%| ©.088 e
6 ||-4e8.582 9.909 | 80.538 | 2.888 a
7 |-4@1.851 @.808 |-178.611| ©.868@ @
8| 79.324 | 0.980 |-458.369| @.08e e
9 [-49@.751 @.98@ |-2498.87e| 0.0e9 2
1@} -79.486 | @.000 |-34.5880) @.288 ]
11/-383.200 B.080 [-335.708) .80 a
121-393.248) 9.880 [-256.9431) @.8088 a
13)|-147.245) 9.800 |123.654 | @.088 7
14/-123.988 ©.800 |257.362 | 0.008 3
15(-481.980 B.000 | 23.000 | 8.488 3
(2)

Figure 8.2.2.1

(1) Compensation number, tool length compensation value, tool nose radius compensation
value, and tool nose type

(2) Data input field
(3) Input mode selection
(4) Auxiliary display: machine (MECH), absolute (ABS), and relative (REL) coordinates

Data setting range

Tool length compensation -9000.0 to 9000.0 mm
Tool nose radius compensation -9000.0 to 9000.0 mm
Tool nose type 0to9
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Tool nose types:

O e
\~/
®

(1) (2) (3)

(1) Tool nose type 0 or 9 (2) Tool nose types 1 - 4 (3) Tool nose types 5 - 8

lllustration of tool nose position and tool nose radius compensation:

r—

I

%

\l\gx%\fff o

I\

/

[ O

CNEE =

=3

(5) \
(6)

(4) Actual tool nose position; (5) Hypothetical tool nose position when calibration;

(6) R value of tool nose radius compensation

Options of the OFFSET function:

8-8

ABS (absolute setting): sets absolute values for tool length, tool radius, tool wear
compensation, and tool life. You can press to set absolute values.

INC (incremental setting): sets incremental values for tool length, tool radius, tool wear
compensation, and tool life.

LEN OFST (tool length offset): automatically calculates the corresponding tool length
compensation values (current machine coordinate — the input absolute coordinate) after the
absolute coordinates of each axis are entered. Note that the input absolute coordinate is a
signed value. This function avoids the risk of entering incorrect values and shortens the
setting time.

ABS OFST (write absolute coordinates): writes the current absolute coordinates to the
tool table.

CLR ONE (clear single-axis data): clears all the offset data of one single axis.

ABS / INC MODE (absolute / incremental mode): when you set Pr10059 to 1 (absolute)

or 2 (incremental), the ABS/INC function key displays. When you set Pr10059 to 0, the
function key disappears. After pressing the ABS/INC function key to set the input mode

as absolute or incremental, enter the value and press to complete the setting.

Lathe Machine Operation and Maintenance Manual
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Example of tool length compensation for X axis

Enter 20.0 (the measured diameter of X axis in units of mm after cutting) to the input field of
compensation value for X axis, press LEN OFST, and the system automatically calculates the

tool length compensation value.

Important: when you press LEN OFST after the cutting is complete, do not move the X axis (do

not change its machine coordinate).
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8.2.2 Tool wear setting (WEAR)

The tool wear setting screen is as shown in the following figure.

ZWEAR RAD WEAR
. 9. . 0.000 X -162.293
8. 9. 8. 0.000 Y -124.693
3 9.000 0.000 9.000 0.000 z -61.973
4 ©.0080 0.000 9.000 0.000 ABS
5 9.000 0.000 9.000 0.000 X -142. 666
[] 9.000 0.000 9.000 0.000 W =iLzplo il
7 9.000 0.000 9.000 0.000
8 9.000 0.000 9.000 0.000
9 ©.000 0.000 ©.000 0.000
16 | o.000 0.000 ©.000 0.000
11 | @.ee0 0.000 ©.000 0.000
12 | @.000 0.000 ©.000 0.000
13 | @.000 0.000 ©.000 0.000
14 | @.0e0 8.eee |\ ©.000
15 | @.0e0 0.000 I 0.000
(3)

Figure 8.2.1.2

(1) Compensation number for tool wear, wear values of corresponding axes, and
compensation values for tool radius wear

(2) Data input field
(3) Input mode selection

(4) Auxiliary display: machine (MECH), absolute (ABS), and relative (REL) coordinates

Data setting range
Tool wear for each axis -2000.0 to 2000.0 mm

Tool radius wear compensation -2000.0 to 2000.0 mm

Illustration of tool wear:

(1) X3

Z
(2)

(1) Compensation amount of the tool nose wear for X axis

(2) Compensation amount of the tool nose wear for Z axis
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8.3 Tool magazine management (MAGA)

This function is used to manage the tool positions and their corresponding tool pot numbers after
tool change. When a different tool is used, the tool pot positions and the corresponding tool
numbers are recorded in the tool magazine data table.

You can view the recorded tool pot positions corresponding to the tool numbers and also change
the sequence of the tool numbers in the tool magazine data table. With parameter settings, you
can enable the multi-magazine management function. The functions of tool magazine

management are only available in JOG mode, as shown in the following figure.

(1) 2)

= Ll LSRR ) ERTE
4

(5

Figure 8.3.1
(1) Current program name (7) Number of tool magazine system
(2) Currently executed program Tool number for current command
line Current standby tool number

(3) Current function group screen Current standby tool pot number
(4) Sequence of tool number

(5) Tool number input field (8) Spindle tool number
(6) Current override settings

The operation steps for tool magazine management are as follows.

(1) Set the system to JOG mode.

(2) Press to enter the OFS screen.

(3) Press MAGA to enter the tool magazine data setting screen.

(4) Move the cursor to a specific field.

(5) Enter the tool number and press SET (or ) to change the tool position.
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Example of exchanging tool numbers

When you specify a number that has already existed in the data table, the system automatically
exchanges the number to be replaced with the one that is repeated. This ensures the tool

numbers in each address of the tool magazine do not overlap, preventing the tool call error.

Workflow description:

15
18

17

18

15

3 (1) Initial status of the tool magazine. Tool
22 numbers are arranged in sequence in
23

24

5

26

27

28

accordance with the tool pot numbers.

Lo o gt L R TR E Y TR PHERY 1

1
3
&
5
B
7
B
9
18
11
12
ad
14

15

18

17

8

]

28 (2) If you set the tool number to 2 for tool

2 pot 1, then the tool number of tool pot 2
| becomes 1. That is, the tool numbers

PE] : :

24

5

28

a7

28

of tool pots 1 and 2 are exchanged.

ﬁt}ﬂﬁﬂunun el e

1 15

X 1 18

3 17

q ] ig

5 3 15

3 3 28 (3) If you set the tool number to 5 for tool
7 7 21 pot 3, then the tool number of tool pot 5
T ] | 22 b :

3 5 23 ecomes 3. That is, the tool numbers
ie 18 24 of tool pots 3 and 5 are exchanged.
11 11 75

iz 13 26

13 13 27

18 14 28

According to the preceding examples, the procedure of tool number change can avoid the

possibility of mistakenly calling the incorrect tool number.
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RST ALL (reset all tool numbers): resets the tool numbers in the tool magazine. After
resetting, the records of changes in tool numbers and tool pots are cleared, and the tool
numbers are arranged in sequence according to the tool pot numbers. With this function,
you can restore the data to the default setting for troubleshooting tool number

misplacement or resetting the tool numbers.

LOCK (lock the tool pot): locks the spare tool pots. Tool numbers of the locked pots cannot
be called. If you use a command in the program to call a locked tool, the system enables
the protection procedure and displays an error message to stop the execution. This
function further checks the tool for program execution, which is a prevention of errors
caused by incorrect tool call, such as damages to the latch of the tool pot or the
interference with the tool pot due to adjacent tools of large diameter. The data fields of the

locked pots are highlighted with a different color, as shown in Figure 8.3.2.

e
{u}

i -un:m-n-ur
lmis ‘
BRI ERR

BlEkblga=
BEERE

Figure 8.3.2
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Example of locking the tool pot

Use the lock function to lock the tool pots adjacent to the tool pot carrying a tool with large

diameter, which prevents damages to the mechanical parts caused by misoperation. By blocking
8 the pots adjacent to the pot which carries a tool of large diameter, you can avoid executing

inappropriate tool call programs and thus prevent the possible collision caused by placing tools

into the adjacent tool pots.

1 Maga No, Cutier No, Maga Mo. Cutier No.

i
2 2
3 3
4 a 18
5 5 13
& [ 28
7 7 21
8 B 21
E] E] 23
18 ie 24
11 11 25
E - BN 12 26 2
.13 12 27
14 14 28

Figure 8.3.3

Assuming that T1 is a tool of large diameter and the adjacent tools are T2 and T16, you can
avoid the interference with the adjacent tools by locking T2 and T16, as shown in the preceding

figure.

220181 I8 (Ta) X
Axt T <N
fE— # o N\

'r:lr T8 ) A '\..
de———— el
.I\.-{\T'T'l:;-}' i .-I
N | L1e

1 7" W
""?--\:_I._T';z.-,ﬁ:.}'-, T14)

Figure 8.3.4

When T1 is a tool of large diameter, its interference with adjacent tools is as shown in Figure

8.3.4. With T2 and T16 locked, you cannot call tools in the two tool pots.

B UNLOCK (unlock the tool pot): unlocks the tool pots. Or you can enter the corresponding
tool number of the locked pot to the data field and press ENTER| to unlock the tool pot.
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8.3.1 Multi-magazine management

In response to the application needs for multiple tool magazines, you can enable this function
with tool magazine parameters after obtaining the permission. You can specify the amount of tool
pots and the corresponding tool numbers of each tool pot for individual tool magazines after
reset according to the magazine specifications. The items [Maga No 1] and [Maga No 2] on the
function bar are used to switch to the management screen of the corresponding tool magazine

systems. Contact the distributors for the multi-magazine management function.

Maga No Cutter No. Maga No. Cutter Mo.
1 | 15
2 2 16 16
3 3 17
4 4 18
5 s 19
& 6 28
7 7 21
8 8 22
k] 9 13
ig ig 24
11 11 25
12 12 26
13 13 17
14 14 8

Figure 8.3.1.1

Note:

1. You can set the tool numbers only when the system is in JOG mode. Otherwise, the corresponding
function bar is not displayed.

2. You have to obtain the permission in advance before setting or resetting the tool numbers.

3. Tool numbers in the same tool magazine system cannot be repeated. If you specify a number which
already exists in the magazine, the system automatically changes the existing number with a
non-repeating one. This ensures the tool numbers in each address of the tool magazine do not overlap,
preventing the tool call error.

4. The default spindle tool number is TO. Once tool TO is placed into the tool magazine, the tool position in
the magazine is recorded as TO and cannot be locked. That is, when the displayed tool number is “0”,
the LOCK function is disabled for the corresponding tool pot, and a dialog box showing “TO can’t be

locked!” is displayed.
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8.4 Macro variables (MACRO)

With commands using variables, you can modify values, perform conditional operations, and
input or output MLC data during program execution. There are four types of macro variables:

local, global, non-volatile, and extended variables, with the data type as double word.

pacovarioeal [ reremen [ m [ =

=z
o

Value

No.

Value

1 0.000 16 2.000
2 0.000 17 2.000
3 0.0ee 18 e.000
4 e.eee 19 e.000
5 0.000 20 2.000
6 0.000 21 2.000
7 0.0ee 22 e.000
8 e.eee 23 e.000
9 0.000 24 2.000
1o 0.000 25 @.000
11 e.eee 26 e.000
12 e.eee 27 e.000
13 0.000 28 2.000
14 0.000 29 2.000
15 ©.0e0 30 e.000
Figure 8.4.1

8.4.1 Local variables (LOCAL)

The system can call up to 8 layers of macro programs and each program has an individual set of

local variables. Thus, there are 8 sets of local variables and each set of local variables ranges

from No. 1 to 50.

The operation steps are as follows.

(1) Press to enter the OFS screen.

(2) Press MACRO to display the variable entry screen.

(3) Press LOCAL and the screen is automatically switched to display the variable table starting
with No. 1.

(4) Move the cursor to a specific field.

(5) Enter the value and press to complete the setting.

8.4.2 Gilobal variables (GLOBAL)

Global variables are shared by main programs, subprograms, and macro programs, which range
from No. 51 to 250.

8.4.3 Non-volatile variables (HOLD)

Non-volatile variables are for retaining the system status when power is off, which range from
No. 1601 to 1800.
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8.4.4 Extension variables (EXTEND)

Up to 1000 extension variables are available in the system, which range from No. 10001 to
11000.

Note: the default EXTEND screen displays 450 extension variables (#10001 - #10450). You can set
Pr.10016 EXTEND display to display 1000 extension variables (#10001 - #11000).
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The DGN group provides functions of machining information, user variables, system

monitoring, and parameter importing / exporting for system optimization.

9.1 Machining information (PROCESS) ««--++eerrrevemmiiiiiiiiiiiiii e 9-2
9.2 User variable (USR VAR) -+t rreermmmiiniiiiiiiiii 9-4
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The DGN group includes a variety of functions. Machining information, user variables, system
monitoring, gain adjustment, and system information are for optimizing the system. The MLC
diagnosis is for monitoring the current status of the MLC devices in the system. Password
setting allows you to assign different permission levels to the system functions. In addition,

system parameters can be imported and exported.

Note: bold function names in a box (such as ) mean the keys on machine operation panel A; bold

function names (such as CLR ALL) mean the function keys of F1 - F6.

9.1 Machining information (PROCESS)

In the PROCESS screen, you can set the number of machining targets and complete pieces as
well as clear the total machining time and the number of complete pieces. Refer to the following

figure.

Total time 17: 38: 64
Single time bO: PO: 00

Target stocks 999
Completed stocks 999
Date z018/11/20 Time 15:42:88

Figure 9.1.1
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The operation steps for setting the number of complete and target pieces are as follows.

(1) Press to enter the DGN screen.

(2) Press PROCESS to enter the machining information screen.

(3) Press SET NR and a dialog box appears for you to set the numbers. Refer to the following

figure.

fmoces ]
Total time 17: 38: 84

Completed stocks 999

Date 2oiariarze Time i5:42:33

Figure 9.1.2

(4) Enter a value within the range of 0 - 9999 and press ENTER| to complete the setting.

The operation steps for clearing the total machining time are as follows.

(1) Press to enter the DGN screen.

(2) Press PROCESS to enter the machining information screen.

(3) Press CLR TIME and a dialog box appears for confirmation.

(4) Enter “Y” and press to clear the total machining time on the screen.

The operation steps for clearing the number of complete pieces are as follows.

(1) Press to enter the DGN screen.

(2) Press PROCESS to enter the machining information screen.

(3) Press CLR NR and a dialog box appears for confirmation.

(4) Enter “Y” and press to clear the number of complete pieces on the screen.
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9.2 User variable (USR VAR)

The functions of user variable include system variable (SYS VAR), user variable (USR VAR),
and machine variable (M VAR). The function of system variable is used to monitor specific

variables. The functions of user variable and machine variable are used to monitor or set the
registers (D512 - D1023) of the system.

Varahle name

2k
o |

‘ Lilergmrt COFF Tivie [each

1 Lt T () 1 | 513
2 | =1 Eow MITO FF Funcnon Enabi 108 | 514
E} 299 1@23
a 1 530
5

a

7

B
?

Figure 9.2.1

The operation steps for User variable and Machine variable are as follows:

(1) Press to enter the DGN screen.

(2) Press USR VAR to enter the variable monitoring screen.

(3) Press USR VAR or M VAR on the function bar in the second layer to enter the
corresponding setting screen.

(4) Move the cursor to a specific field.

(5) Enter the specified register number (512 - 1023) and press to load the data and
variable name of the specific register. The variable name has to be edited with the MLC
Editor software.

(6) Move the cursor to the Value field of the specific register, enter a valid value (range: O -
65535), and press to complete the setting.

(7) Press US DEC, HEX, S DEC, or FLOAT to set the data display format.

(8) Move the cursor to the data in the Value or REG D field to be cleared and press DEL.
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9.3 MLC

In the MLC screen, you can monitor the status of all MLC devices and force switch the devices
On or Off, as shown in Figure 9.3.1. MLC-related diagnostic functions include bit device status,
register status, device monitoring, MLC status switching, and MLC editing. The operation steps 9

for these functions are described in the following sections.

Tf_e-
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Figure 9.3.1
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9.3.1 Bit device (BIT)

MLC programs require a number of commands to trigger the devices to On or Off. The status of
these devices is shown in the MLC Bit Device screen. This function is used to monitor, search
for, and force On / Off the bit type MLC devices.

The following operation steps take the M devices as an example.

(1) Press to enter the DGN screen.

(2) Press MLC to display the function bar in the second layer.

(3) Press BIT to enter the screen which displays the status of bit devices.

(4) Press M to display the M device status as follows. Move the cursor to a specific field or

directly search for a specific device by referring to Step (5).
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Figure 9.3.1.1

(5) To search for a specific device, such as M107, enter “107” and then press M.
(6) To change the status of a specific device, set the system to non-AUTO mode first. Then,
select the device, enter “1” or “0”, and then press ENTER to force the device On or Off

according to the current status of the device.
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9.3.2 Register (REG)

Most of the CNC system functions are triggered by MLC programs. MLC devices are divided

into bit type and word type. The following describes the operation steps for the T registers (word

type device).
(1) Press to enter the DGN screen.
(2) Press MLC to display the function bar in the second layer.

(3) Press REG to enter the register device screen.

T® Ti5

T1
T2
T3
T4
75

Tis
TAT
Ti8
Ti%
Tig
Ti1
Taz
Ta%
T4
Tis
Tie
T27
T28
T23

TE
T7
T8
T2

|

slojsofle o s e esngs

Til
Ti2
Ti3
Tia

Figure 9.3.2.1

(4) Press T to enter the T register setting screen.

(5) Enter the device name, such as 10, and press T to search for the device, T10.

(6) Enter the value in the input field and press to complete the setting.

(7) Go to the last page of the function bar and press US DEC, HEX, S DEC, or FLOAT to set
the data display format.
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9.3.3 Device monitoring (DEV MON)

This function can be used to monitor up to 45 sets of device data. The operation steps are as
follows.

(1) Press to enter the DGN screen.

(2) Press MLC to display the function bar in the second layer.

(3) Press DEV MON to display the screen for device name entry as shown in Figure 9.3.3.1.

__4|_ __-__"—._.I-'.__

fey ) Statuy Comment

ﬂﬁﬂﬂ'hnbwiuh|b

geee

Figure 9.3.3.1

(4) Enter the name of the device to be monitored as shown in Figure 9.3.3.2. You can enter up

to 45 device names.

§
HEACHHEE B =
SEE SR =

T ™
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: ' 5|

Figure 9.3.3.2

Dev (device): when the cursor is located in this field, you can enter the name of the device
to be monitored.
Value: move the cursor to this field to set the data of the device.

Status: enter “0” or “1” to set the device status.



Lathe Machine Operation and Maintenance Manual Diagnosis (DGN) Group

In addition, you can use the functions of US DEC, HEX, S DEC, and FLOAT to set the data
display format according to the requirements. The data in Figure 9.3.3.3 are in hexadecimal
format and the data in Figure 9.3.3.4 are in floating format.

1

Commmuent

Figure 9.3.3.4
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9.3.4 Line search (JUMP TO)

Use this function to search for a specific line of the MLC program according to the entered line
number.

(1) Press to enter the DGN screen.

(2) Press MLC to display the function bar in the second layer.

(3) Enter a specific line number of the MLC program and press JUMP TO to go to the target

line.

9.3.5 Program editing (EDITOR)

You can directly edit the MLC programs with these editing functions on the controller interface in
EDIT mode.

[ | Basic MLC commands
You can use the LD, LDI, LDP, LDF, OUT, APP, —, and | functions to create the

corresponding commands. See Figure 9.3.5.1 for the MLC screen.

Figure 9.3.5.1

The following operation steps take the LD function for example.

(1) Press to enter the DGN screen.

(2) Press MLC to display the function bar in the second layer.

(3) Press EDITOR to enter the MLC Edit screen as shown in Figure 9.3.5.1.
(4) Move the cursor to the field to be edited.

(5) Enter the device name and press LD to complete creating the command.

The preceding steps are also applicable in creating the LDI, LDP, LDF, OUT, APP, —

and | commands.
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In addition, to specify the values for the Table command in the MLC ladder diagram, press
TABLE to display the MLC table as follows.

9

Figure 9.3.5.2
B Editing (SELECT, DEL, CUT, COPY, PASTE, ADD LN, DEL LN)
With these functions, you can delete, cut, or copy a single line of the program. Or you can
use these functions with the SELECT function to delete, cut, or copy a certain section of
the MLC program. After completing the editing, use the SAVE function to recompile and
save the MLC program. The operation steps for editing MLC programs are as follows.
(1) Press to enter the DGN screen.
(2) Press MLC to display the function bar in the second layer.
(3) Press EDITOR to enter the MLC Edit screen as shown in Figure 9.3.5.1.
(4) Move the cursor to the field to be edited.
(5) Repeatedly press P to display the function bar on the last page in this layer.
(6) Press the corresponding function key for editing. For example, press CUT to delete a

certain line of the program.
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®H  Symbol
Use this function to delete, copy, and paste the MLC devices. The MLC devices are
represented with the symbols X, Y, M, A, T, C, D, P, and |. The operation steps are as
follows.
(1) Press to enter the DGN screen.
(2) Press MLC to display the function bar in the second layer.
(3) Press EDITOR to enter the MLC Edit screen as shown in Figure 9.3.5.1.
(4) Move the cursor to the field to be edited.
(5) Press P to display the function bar on the third page.
(6) Press SYMBOL to display the corresponding function bar.
(7) Press the corresponding function key, such as X, to display the list of corresponding

devices and use the functions of delete, copy, or paste as required.
Note: the preceding steps are applicable to other device symbols.
B Save, import, and export MLC program
After editing the MLC program, use the SAVE function to recompile and save the program.

Then restart the system to update the MLC program. In addition, use the corresponding
function keys (IMPORT / EXPORT) to import or export MLC files.

9-12



Lathe Machine Operation and Maintenance Manual Diagnosis (DGN) Group

9.3.6 Status switching (SET)

The system runs the MLC program right after starting. To manually switch the execution status,
use this function to stop the MLC program. This function switches the MLC program status to
On or Off, which is usually used to test or check the MLC devices in the system. The operation
steps are as follows.

(1) Press to enter the DGN screen.

(2) Press MLC to display the function bar in the second layer.

(3) Press SET to switch to the screen of MLC execution status.

(4) Press RUN / STP to force switch the MLC program status.

Note: after stopping the MLC program, you can see the status of “MLC Stop” in the system status field.

In addition, you can force the MLC device On or Off using the corresponding functions.
B The operation steps for forcing the device On are as follows.

(1) Press to enter the DGN screen.

(2) Press MLC to display the function bar in the second layer.

(3) Press SET to switch to the screen of MLC execution status.

(4) Move the cursor to a specific field.

(5) Press ON to switch the device status to On.

B The operation steps for forcing the device Off are as follows.
(1) Press to enter the DGN screen.
(2) Press MLC to display the function bar in the second layer.
(3) Press SET to switch to the screen of MLC execution status.
(4) Move the cursor to a specific field.
(5) Press OFF to switch the device status to Off.

9-13
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9.4 System monitoring (SYS MON)

The various calculation results of the system are displayed in categories with this function.

9.4.1 Servo monitoring (SRV MON)

The function of servo monitoring allows users to check information such as the channel port
number and servo status of each axis on the system screen. As shown in Figure 9.4.1.1, both

the spindle and Z axis are in the Off status and both X and Y axes are in the On status.

Ch AxlefontREY |Load Puak Wfim  Disk. i Z P MECH Harme Abis Pt
LS Qo LI 1 iI % 2. =L.6%39 9,812 g
r @@ er [0 [ o0 | eee | e @B
@@ | [ | | ®
@@ || | I |

-

-

Figure 9.4.1.1

The operation steps are as follows.
(1) Press to enter the DGN screen.
(2) Press SYS MON to switch to the system monitoring screen.

(3) Press SRV MON to display the servo monitoring screen.

9.4.2 1/0 monitoring (/O MON)

The control switches for external devices can be added to the NC series system with the 1/0O
extension modules. You can monitor the status of the I/O extension control board connected to
the system on the I/O monitoring screen. The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press SYS MON to switch to the system monitoring screen.

(3) Press I/0 MON to display the status monitoring screen for the 1/0 extension module.

Lathe Machine Operation and Maintenance Manual



Lathe Machine Operation and Maintenance Manual Diagnosis (DGN) Group

9.4.3 System variables (SYS VAR)

In the System Var screen, you can check the following system information.

1)

@)

®)

(4)

(®)

(6)

(@)
(8)
9)

MPG pulse counter: the original MPG pulse number which is not multiplied by the
magnification (D1042).

Maximum axis number: the maximum number of controllable NC axes of the system.
Tapping error: each time the tapping is finished, you can check the tapping result with this
variable. The value of this variable is the maximum difference between the command
position and feedback position during tapping.

Spindle position: the offset rotation angle of the 1%t spindle. If the encoder does not go
through the Z phase point, the value of this variable is 0 and the rotation angle of the
spindle is not updated.

Spindle speed: the current speed of the 15 spindle. This is a signed value. When the value
is positive, it means the spindle rotates in forward direction. When the value is negative, it
means the spindle rotates in reverse direction.

2" spindle tapping error / 2" spindle position / 2" spindle speed: refer to the descriptions in
(3), (4), and (5).

MLC scan time: the average MLC scan time.

The minimum of MLC scan time.

The maximum of MLC scan time.

r
68883 Maximum axis number

e11ee Tapoing errar m . v
61101 Spindle postion 0, P
61182 Spindle spead rpm o, 60a0
61183 2nd spindle @pping error Cm 0.2000
61184 2nd spindle position 0. o0
61185 2nd spindle speed rom 00000
€4008 MLC scan time L
64809 The minimum of MLE scan time 1
(64018 The maximum of MLC scan time L

Figure 9.4.3.1
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9.4.4 Variable monitoring (VAR MON)

B SYS VAR: the system variables include VS0 - VS31 and VS100 - VS131.

The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press SYS MON to switch to the system monitoring screen.

(3) Press P to display the function bar on the second page.

(4) Press VAR MON to display the variable monitoring screen.

(5) Press SYS VAR to display the system variable screen.

(6) Switch to the page of a specific variable.

(7) To search for a specific system variable, directly enter the full name of the variable
(such as VS15) and press , or simply enter the variable number and press

SYS VAR.
Mum WValue BMum Value
w58 a V516 (]
w51 a V517 @
vs2 8 | usia 8
V53 2 Vs19 2
W5a a vsie ]
VES a Vsil @
S8 a V522 []
V57 a V523 ]
_vs8 a | 524 i
VEE] a Vs2s a
vsi1e ) PEF L] @
Vs11 a | V527 8
Will a V523 @
W513 a V529 a
V14 ) vsae @
Us1s [] [ &

Figure 9.4.4.1

B CH VAR: the channel variables include VCO - VC31, VC100 - VC131, and VC200 - VC231.
The operation steps are as follows.
(1) Press to enter the DGN screen.
(2) Press SYS MON to switch to the system monitoring screen.
(3) Press P to display the function bar on the second page.
(4) Press VAR MON to display the variable monitoring screen.
(5) Press CH VAR to display the channel variable screen.
(6) Switch to the page of a specific variable.
(7) To search for a specific channel variable, directly enter the full name of the variable
and press , or simply enter the variable number and press CH VAR.
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AXIS VAR: the axis variables include VAO - VA31, VA100 - VA131, and VA200 - VA231.

The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press SYS MON to switch to the system monitoring screen.

(3) Press P to display the function bar on the second page.

(4) Press VAR MON to display the variable monitoring screen.

(5) Press AXIS VAR to display the axis variable screen.

(6) Switch to the page of a specific variable.

(7) To search for a specific axis variable, directly enter the full name of the variable and
press , or simply enter the variable number and press AXIS VAR.

IF VAR: the interface variables include VHO - VH31, VH200 - VH231, VH400 - VH431, and

VH800 - VH863. The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press SYS MON to switch to the system monitoring screen.

(3) Press P to display the function bar on the second page.

(4) Press VAR MON to display the variable monitoring screen.

(5) Press IF VAR to display the interface variable screen.

(6) Switch to the page of a specific variable.

(7) To search for a specific interface variable, directly enter the full name of the variable
and press , or simply enter the variable number and press IF VAR.

MLC VAR: the MLC variables include VMO - VM49. The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press SYS MON to switch to the system monitoring screen.

(3) Press P to display the function bar on the second page.

(4) Press VAR MON to display the variable monitoring screen.

(5) Press MLC VAR to display the MLC variable screen.

(6) Switch to the page of a specific variable.

(7) To search for a specific MLC variable, directly enter the full name of the variable and
press , or simply enter the variable number and press MLC VAR.

9-17



Diagnosis (DGN) Group Lathe Machine Operation and Maintenance Manual

9.5 Password setting (PWD)

To effectively manage the system operation permissions, use this function to assign different
permission levels to the functions of system (system maintenance), machine (mechanical
devices), and user (operation). This prevents users without permissions from changing the

system settings and thus affecting the system operation.

9.5.1 System permissions (S SCP)

This function includes the options of denying the permission (LOCK), granting the permission

(UNLOCK), and checking the system (SYS CHECK). The 4-digit password may contain four

numbers, four letters, or a mix of numbers and letters (no symbols).

The operation steps for granting and denying the system permission are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press S SCP to display the corresponding function bar.

(4) When the system permission is granted, press LOCK to immediately deny the permission to
all system-related functions.

(5) When the system permission is denied, press UNLOCK, and a dialog box appears for you
to enter the valid permission password.

(6) After entering the password, press to grant the permission.

The operation steps for checking the system are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press S SCP to display the corresponding function bar.

(4) When the system permission is granted, press SYS CHECK to check the status of the
function items. If the check box for a specific item is selected, it means some parameter

settings of the specific item are incorrect.
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9.5.2 Machine permissions (M SCP)

This function includes the options of changing the password (PWG CHG), granting the
permission (LOCK), denying the permission (UNLOCK), resetting the password (RST U1 & RST
U2), enabling the function (FUN ENA), and resetting (RESET). The 4-digit password may

contain four numbers, four letters, or a mix of numbers and letters (no symbols).

The operation steps for changing the password are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine permission.

(4) Press PWD CHG and a dialog box appears as shown in Figure 9.5.2.1. Enter the old

password and the new password. Then, enter the new password again for confirmation.
(5) Press [ENTER to complete changing the password.

Tﬂrﬂﬂt st Newi passwiord again |Fes e
Completeosmocrs

Date 2e19/11/20 Time 15:20:10

Figure 9.5.2.1

The operation steps for granting the machine permission are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine permission.

(4) When the machine permission is denied, press UNLOCK and a dialog box appears for you
to enter the valid password.

(5) Enter the valid password and press to grant the machine permission.

Note: the default password for machine permission is 0000 which is not assigned to any permission level,
meaning that users of any level can access the machine-related functions. You need to change the default
password of 0000 to enable the machine permission, and only users granted with the permission can

access the machine-related functions.
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The operation steps for denying the machine permission are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine permission.

(4) When the machine permission is granted, press LOCK to deny the permission to all

machine-related functions.

The RST U1 /RST U2 (password resetting) function allows the equipment supplier to reset the
user’s password. If you forget the password, contact the equipment supplier and request a reset
for the password. This function is available only when you are not using the default password.
The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine permission.

(4) Press RST U1 or RST U2 to reset the user’s password.

The FUN ENA (function enabling) function is designed for the equipment supplier to enable or

disable certain function groups. Once the check box for a specific function group is cleared, that

function group is not available after the system is restarted.

The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine permission.

(4) Press FUN ENA to enter the setting screen to enable or disable the function groups.

(5) Move the cursor to the check box to be cleared, and then press to cancel the
selection. Then press OK and restart the system for the changes to take effect.

(6) Continued from Step (5), to keep the original settings, press CANCEL to exit the screen and
discard the previous settings.

(7) To restore to the system default setting, press DEFAULT.

e
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Figure 9.5.2.2
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The RESET (system reset) function allows users to restore the system with the system backup

file when the system is in error or the system data is corrupted. In the Default screen, if the

check box for a specific item is selected, it means the data of this specific item is corrupted. You

can use this function to restore the data of the specific item. This function is available only with

the proper permission level.

The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine permission.

(4) Press RESET to enter the corresponding screen and move the cursor to a specific item.
Press to select the item to be restored.

(5) To clear the check box, move the cursor to the selected item and press .

(6) Press OK to restore the system.
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9.5.3 User permissions (U1 SCP & U2 SCP)

This function is divided into U1 SCP and U2 SCP, including the options of changing the
password (PWD CHG), denying the permission (LOCK), and granting the permission
(UNLOCK). The 4-digit password may contain four numbers, four letter, or a mix of numbers

and letters (no symbols). The following takes U1 SCP for example.

The operation steps for changing the user password are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) When the permission of User 1 (U1 SCP) is denied, press U1 SCP and a dialog box
appears for you to enter the permission password.

(4) Enter the correct permission password and press , and then the permission of User
1 is granted and the corresponding function bar is displayed.

(5) Press PWD CHG and a dialog box appears. Enter the old password and the new password.

Then, enter the new password again for confirmation.
(6) Press ENTER|to complete changing the password.

The operation steps for granting the user permission are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) When the permission of User 1 (U1 SCP) is denied, press U1 SCP and a dialog box
appears for you to enter the permission password.

(4) Enter the correct permission password and press , and then the permission of User

1 is granted and the corresponding function bar is displayed.

The operation steps for denying the user permission are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) When the permission of User 1 (U1 SCP) is granted, press U1 SCP, and a dialog box
appears for you to enter the permission password.

(4) Press LOCK to deny the permission of User 1.

Note: like the function of machine permission, the default password for user permission is 0000 which is
not assigned to any permission level. You need to change the default password of 0000 to enable the user

permission.
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9.5.4 Usage duration (EXPIRE)

For specific situations, you can set the usage duration for the controller with the permission to
this function granted. After the usage duration is set, the available time (hours or days) is
automatically counted. When the setting of usage duration is effective, you can disable or reset
the setting only with the proper permission. When the setting of usage duration is not set or 9
disabled, no expiration date is displayed in the Deadline field on the screen, as shown in Figure
9.5.4.1. Once you set the usage duration and do not disable the setting, the expiration date is
displayed in the Deadline field, as shown in Figure 9.5.4.2.
T I . S -l Il

Peadline:

Date 2e13/11/28 Time 18:32:82

Figure 9.5.4.1

e 1 S RSl
ceadive:  2019/11/21

Date e19/11/28 Time 18:35:27

Figure 9.5.4.2

You can see the controller’s operation expiration date on this screen. When the usage duration
has expired, the NC system will be locked, meaning that any execution of G-code program (in
both AUTO and MDI modes) is prohibited. The execution will not resume until the setting of
usage duration is disabled or extended. If the usage duration has expired, contact the distributor

or equipment supplier for entering the valid password to disable the setting.
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You can use the SETTING function only when the usage duration is not set.
The operation steps for setting the usage duration are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press EXPIRE to display the expiration information.

(4) Press SETTING to display the setting screen of usage duration.

(5) Enter a valid password to set the usage duration for the controller.

The operation steps for disabling the setting of usage duration are as follows (contact the
distributor or equipment supplier for services).

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press EXPIRE to display the expiration information.

(4) Press RELEASE and a dialog box appears as shown in Figure 9.5.4.3.

Deadiine: 2@19/ 11/21

Pleasa input start code: | |

Validate code' et odgmes

Figure 9.5.4.3

(5) Enter the activation code, press ENTER|, and cycle power to the system to disable the

setting of usage duration.

Note: after the setting of usage duration is disabled, no expiration date is displayed in the Deadline field as

shown in Figure 9.5.4.1, which means no usage duration is set for the system.
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You can grant or deny the permission to the EXP SCP function only with the proper permission
level. When the permission to the EXP SCP function is denied, you need to enter the correct
permission password to grant the permission. When the permission is granted, you can use all
the functions under EXP SCP. This function includes the options of changing the password
(PWD CHG), denying the permission (LOCK), and granting the permission (UNLOCK). The
4-digit password may contain four numbers, four letters, or a mix of numbers and letters (no

symbols). The operation steps are as follows.

The operation steps for changing the password for EXP SCP are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press EXPIRE to display the expiration information.

(4) When the permission is denied, press EXP SCP and a dialog box appears for you to enter
the password for EXP SCP.

(5) Enter the valid password, press , and the permission is granted and the
corresponding function bar is displayed.

(6) Press PWD CHG and a dialog box appears. Enter the old password and the new password.

Then, enter the new password again for confirmation.
(7) Press ENTER|to complete changing the password.

The operation steps for granting the permission to the EXP SCP function are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press EXPIRE to display the expiration information.

(4) When the permission is denied, press EXP SCP and a dialog box appears for you to enter
the password for EXP SCP.

(5) Enter the valid password, press , and the permission is granted and the

corresponding function bar is displayed.

The operation steps for denying the permission to the EXP SCP function are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to display the function bar of password setting.

(3) Press EXPIRE to display the expiration information.

(4) When the permission is granted, press EXP SCP to display the corresponding function bar.
(5) Press LOCK to deny the permission.
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9.6 System information (STATUS)

This function provides information about the firmware and hardware versions of the system.

You can maintain and optimize the system according to the version information displayed on the
screen. This function includes the options of system status (SYSTEM), firmware serial number
(FW SN), hardware serial number (HW SN), and equipment information (M INFO).

The operation steps for displaying the system status are as follows.
(1) Press to enter the DGN screen.
(2) Press STATUS to enter the system information screen.

(3) Press SYSTEM to display the system status screen.

The operation steps for displaying the firmware serial number are as follows.

(1) Press to enter the DGN screen.

(2) Press STATUS to enter the system information screen.

(3) Press FW SN to display the firmware versions of the system as shown in the following

figure.

. [ e e

Mo Paramater Mame | Stetus
1 wersion 1 @L.818

i Wersion 1 Date 2815- 18- 38
3 Versien 2 28,833
4 Serial marber 1_{CP) @8, 98]

5 Serial marber 2_(Fa) 0. 009
&  Serial marber 3_(HH) &3.878
7 Serial number 4 (0} @5.143
B Serial number 5§ (L) 20, 0e8
3 Serial number &_(FP} B, 615
18 Serial number 7_(API) 99,853
11 Serial maber 3_(FODBLUS_DRI)

Figure 9.6.1

The operation steps for displaying the hardware serial number are as follows.
(1) Press to enter the DGN screen.
(2) Press STATUS to enter the system information screen.

(3) Press HW SN to display the hardware version.

The operation steps for displaying the equipment information are as follows.

(1) Press to enter the DGN screen.

(2) Press STATUS to enter the system information screen.

(3) Press M INFO to display the equipment information screen.

(4) In the screen of equipment information, you can enter the descriptions or notes for a
specific equipment using numbers or letters; or press DEL to delete the information in the

field where the cursor is located.
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9.7 Gain tuning (TUNING)

The auto tuning function enables the NC system and servo drive to perform optimized motion
control for meeting different machine characteristics. With this function, the NC system reads
the servo parameters and then adjusts the gain values. The results of gain tuning are returned
to the servo drive, so the control parameters of the controller and drive are consistent. This
facilitates the gain tuning procedure and maintains high-precision control of the system. The
Servo Tuning screen is as follows and the following are the operation steps for each

subordinate function.
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(1) Servo parameter: number and name of the servo parameter

(2) Results after gain tuning: displays the calculation results of auto
tuning

(3) System settings: displays the current servo settings
(4) Position setting: Position 1 / Position 2

(5) Tuning conditions

B NEXT AX (next axis): switches to another axis for gain tuning. You need to perform auto
tuning for each axis separately, so after completing setting one axis, use this function to
switch to another axis and continue auto tuning.

The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press TUNING to enter the auto tuning setting screen.

(4) To set the gain parameters for another axis, press NEXT AX to switch to the specific

axis.
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B READ (read servo parameters): accesses the parameter values from the servo and writes
the values in the Calculate fields.
The operation steps are as follows.
(1) Press to enter the DGN screen.
(2) Press P to display the function bar on the next page.
(3) Press TUNING to enter the auto tuning setting screen.

(4) Press READ to read the servo parameters back to the controller.

B RUN/STOP, JOG+—, JOG—, POS1, POS2: operating functions for auto tuning. Use these
functions to enable auto tuning, set the positioning point, and move the axis.
The operation steps for the continuous operation of a single axis are as follows.
(1) Press to enter the DGN screen.
(2) Press P to display the function bar on the next page.
(3) Press TUNING to enter the auto tuning setting screen.
(4) Press P to display the function bar on the next page.
(5) Press JOG+ to move the axis to the left positioning point.
(6) Press POS1 to set the left positioning point.
(7) Press JOG— to move the axis to the right positioning point.
(8) Press POS2 to set the right positioning point. The movement is now limited within
Position 1 and Position 2.
(9) Press RUN to start auto tuning.
(10) During auto tuning, press STOP to compete tuning. Then, the system automatically

calculates and generates the optimal gain values.

B COMPUTE (gain calculation): if you changed the parameter values of low-frequency
rigidity, bandwidth, or inertia to accommodate to the machine characteristics, use this
function to calculate and generate the results of gain tuning. The operation steps for
calculating the gain value of a single axis are as follows.

(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press TUNING to enter the auto tuning setting screen.

(4) Move the cursor to the fields of Rigidity, BW, and JL/Jm to set the parameters.
(5) Press COMPUTE to calculate the tuning results.
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B WR GAIN & WR Notch (write the gain and resonance values): the system automatically
calculates the gain values after auto tuning is finished and the motion stops. If the
calculated gain values are as required, you can use the WR GAIN and WR Notch functions
to write the new parameter values to the servo. The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press Pk to display the function bar on the next page.

(3) Press TUNING to enter the auto tuning setting screen.

(4) After tuning, the results are automatically calculated.

(5) To write the corresponding gain parameters to the servo, press WR GAIN. To write the

parameter values for resonance suppression to the servo, press WR Notch.

Note:

1. You have to write the results of auto tuning to the servo for the values to take effect.

2. After you use the WR GAIN and WR Notch functions to write the gain and resonance values, the
servo parameters are updated and the previous settings cannot be restored. Thus, double check

before using these functions.

B TAP RIV (calibration for tapping): in tapping applications, calibrate the machine and servo
with this function.
The operation steps for TAP SET(1) are as follows. (This function is available when you are
using a Delta servo product to drive the spindle.)
(1) Press to enter the DGN screen.
(2) Press P to display the function bar on the next page.
(3) Press TUNING to enter the auto tuning setting screen.
(4) Complete tuning the servo axes (X, Y, and Z) and the spindle.
(5) Repeatedly press P to switch to the function bar on the last page.
(6) Press TAP RIV to switch to the corresponding screen.
(7) Press TAP SET(1) and a dialog box appears for confirmation. Enter “Y” and press
to complete calibrating the machine for tapping applications.

The operation steps for TAP SET(2) are as follows. (This function is available when you are

using Delta’s AC inverter or a 3" party servo product to drive the spindle.)

(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press TUNING to enter the auto tuning setting screen.

(4) Complete tuning the servo axes (X, Y, and Z) and the spindle.

(5) Repeatedly press P to switch to the function bar on the last page.

(6) Press TAP RIV to switch to the corresponding screen.

(7) Press TAP SET(2) and a dialog box appears for confirmation. Enter “Y”, press ,
and a dialog box appears for you to enter the spindle control gain. Enter the correct
value and then press , and the system adjusts the tapping settings for the

machine according to the set value.

9-29



Diagnosis (DGN) Group Lathe Machine Operation and Maintenance Manual

B SERVO (servo parameters): for displaying and setting servo parameters in the Servo
Tuning screen.
The operation steps are as follows.
(1) Press to enter the DGN screen.
(2) Press P to display the function bar on the next page.
(3) Press TUNING to enter the auto tuning setting screen.
(4) Repeatedly press P to switch to the function bar on the last page.
(5) Press SERVO to display the servo parameter screen.

(6) Move the cursor to the field of the parameter to be edited, enter the value, and press

ENTER| to complete the setting.

9-30



Lathe Machine Operation and Maintenance Manual Diagnosis (DGN) Group

9.8 Import data (IMPORT)

You can use this function to import the backup parameters to the NC system with the
permission to this function granted. The operation steps are as follows.
(1) Press to enter the DGN screen.
(2) Press P to display the function bar on the next page. 9
(3) Press IMPORT to display the file manager (FILE) window as shown in Figure 9.8.1. Select
the directory to import the file, press , and the system accesses the files in the

folder.

Tot_lcr:\ Size  [aw  Time
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Figure 9.8.1

(4) In the screen of the parameters, move the cursor to the system parameter to be imported.
Then, press ENTER to select or clear the check boxes.

(5) To select all the check boxes, press SEL ALL. To clear all the selected check boxes, press

CLRALL.
fwontet [ wrewss [ [ o
+ M MC Info = N| SYETEM
& SERVD N comE
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Figure 9.8.2
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(6) Press IMPORT and a dialog box appears for confirmation. Enter “Y” and press ENTER to
import the data in the file to the system. Then, a progress bar of the importing process is

displayed. Cycle power to the system after the importing is complete.

= M HE Enfo + [ BYSTEM
W SERVO | W comp
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Figure 9.8.3

9.9 Export data (EXPORT)

Use this function to back up the parameter data of the system. The exported files include three
types: parameter files, MLC, and software panel. You have to access the permission to this

function for operation.

Type Filename Description
Parameter files PAR.ncp NC information, servo parameters, and alarms
MLC MLC.gmc MLC programs
MLC MLC.lad Image codes for MLC Ladder
MLC MLC.lcm Notes for MLC Ladder
Software panel HMI.cin Screen information and element properties for software panel
Software panel HMI.img Graphic files for software panel
Software panel HMI.sci Project files for software panel
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The operation steps for exporting parameters are as follows:

(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press EXPORT to enter the parameter export screen.

(4) In the screen of the parameters, move the cursor to the system parameter to be exported.
Press ENTER to select or clear the check boxes. To select all the check boxes, press

SEL ALL. To clear all the selected check boxes, press CLR ALL.
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Figure 9.9.1
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(5) Press EXPORT and the file manage (FILE) window appears as shown in Figure 9.9.2.

Select the directory to save the exported files, or directly enter the folder name and press

ENTER to save the exported files to the specified folder.
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Figure 9.9.2

(6) Then, the screen displays a progress bar showing the exporting process until the

exporting is finished.

(7) If you want to save the exported file to a new folder, name the folder, then press FOLDER to

save the exported file in the folder, as shown in Figure 9.9.2.
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(8) If you save the exported file to a folder where an exported file already exists, a confirmation
window appears as shown in Figure 9.9.3. Enter “Y” and press ENTER to replace the

existing file with the newly exported file.
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Figure 9.9.3

9.10 Multi-language display (TEXT WR)

The default display languages for the function group screens and corresponding function bars

are Traditional Chinese, Simplified Chinese, and English. If there is a need for other languages,

use this function to switch the interface to other languages. Contact the distributors or

equipment suppliers for related information.

9.11 LOGO (LOGO WR)

Use this function to set the startup screen of the NC system with user-defined pictures for

displaying the trademark or for other purposes. You can use this function only when the

permission to this function is granted. The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Repeatedly press P to display the function bar on the last page.
(3) Ensure the correct startup screen file (SYSLOGO.bin) is in the USB disk and insert the USB

disk to the controller.

(4) Press LOGO WR and a dialog box appears for confirmation.

(5) Enter “Y”, press OK, and the system automatically reads and loads the startup screen file

from the USB disk.

(6) After the file is uploaded to the system, restart the system to display the updated startup

screen.



Alarm (ALM) Group

The ALM group screen displays information about the alarms issued by the system in

real time.
10.1 Current alarms (ALARM) ................................................................. 10-2
10.2 Alarm history (H|STORY) ................................................................. 10-3
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10-2

When an alarm occurs due to execution error or incorrect command format, the Alarm screen is
automatically displayed. This function group screen shows information about the alarms issued
by the system in real time, so you can troubleshoot the errors according to the displayed alarm

information. In addition to displaying the current alarms, the ALM group provides the error log

function.

Note: bold function names in a box (such as ) mean the keys on machine operation panel A; bold

function names (such as CLR ALL) mean the function keys of F1 - F6.

10.1 Current alarms (ALARM)

When an alarm occurs, troubleshoot the issue first, and then press |RESET] to clear the alarm
and restore the system to the initial state. The alarm display screen is as follows and the sections

with indicators show information about the alarms.

1 [1E8@ v Asis:AL120@ Servo meceive aror | 1819/11/28 17:82:48
1E8@ 7 AwistAL12@B Servo recese amor 1819/11/28 17:A2:41

1E08  SP1 Auis:AL1208 Servormcalve sror  1019/11/20 17:62:42

1E80 X Axis:AL1206 Sevoreceveeror  2619/11/20 17:02:43

22 7 Axisi@xe3ed 1e19/11/3e 17:82:43

i B | |

)

Figure 10.1.1

(1) Alarm message
(2) Sequence number of the alarm occurred
(3) Alarm code

The operation steps for displaying and clearing the current alarm message(s) are as follows.
(1) Press to enter the ALM screen.

(2) Press ALARM to display the current alarm(s).

(3) Press to clear the alarm message(s) shown on the screen.
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10.2 Alarm history (HISTORY)

This function records all the issued alarm messages and history information. In the History

screen, you can access information of all the alarms occurred during system execution. In
addition, you can troubleshoot and analyze the errors according to the occurrence time and

types of alarms. The alarm history records the occurrence time and names of the alarms.
Up to 512 sets of alarm data can be recorded. Besides, you can delete all the alarms with the
CLR ALL (clear all data) function.
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Figure 10.2.1

The operation steps for clearing all the alarms are as follows.

(1) Press to enter the ALM screen.

(2) Press HISTORY to display the screen of alarm history log.

(3) Press CLR ALL and a confirmation window appears on the screen.

(4) Enter “Y” in the confirmation window and then press to clear all the alarms.
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Graph (GRA) Group 1 1

The GRA group displays the real-time motion trajectory when the program is executing

or checks the machining program when the program is not executing.

11.1 Trajectory d|Sp|ay ........................................................................... 11-2

11.2 Program SIMUIALION -+ v e 11-3



Graph (GRA) Group Lathe Machine Operation and Maintenance Manual

The GRA group provides two functions, trajectory display and program simulation.
Trajectory display: displays the real-time motion trajectory during machining.

Program simulation: checks the accuracy of the program format and machining path before

1 1 machining.

;EX_PROF_G71DR1
Te3e: c@ Ye.8
G99 Fe.500
G92 51568
G397 S15e8

; kS GR8 G54 X50.806 I5.080
G671 U4. R1.

MECH

X
Z
ABS
X
z

Note: bold function names in a box (such as ) mean the keys on machine operation panel A; bold

function names (such as CLR ALL) mean the function keys of F1 - F6.

11.1 Trajectory display

When a machining program is executed, switch the system to GRA mode, and the system
automatically draws the motion trajectory of the current program on the screen, through which

you can check if the actual machining path is correct.

Function descriptions of the keys are as follows.

Q) @]: press this key to enter the Preview screen.

(2) CENT SET: displays the current position of the tool in the center of the display area.

(3) WIN RST: scales the graphic to a moderate size and centers it in the screen.

(4) WIN SET: press UP, DOWN, LEFT, RIGHT, ZM IN, and ZM OUT under the WIN SET
function to adjust the displayed path graphic.

(5) CLEAR: clears the content in the display area.
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11.2 Program simulation

This function checks the program format and draws the complete path of the G-code program
before the machining starts. This function includes the options of PV(STEP), GRAPHIC, and
PREVIEW.

Function descriptions of the keys are as follows.

Q) : press this key to enter the Preview screen.

(2) CENT SET: displays the current position of the tool in the center of the display area.

(3) WIN RST: scales the graphic to a moderate size and centers it in the screen.

(4) WIN SET: press UP, DOWN, LEFT, RIGHT, ZM IN, and ZM OUT under the WIN SET
function to adjust the displayed path graphic.

(5) PV(STEP): press this key to draw the path of a single block.

(6) GRAPHIC: checks the program format without referring to the software limits. This function
draws the complete path of the program.

(7) PREVIEW: checks the program format by referring to the software limits. The settings of the
coordinate system and tool compensation should match the actual application so the
complete path can be correctly drawn.

(8) CLEAR: clears the content in the display area.
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Pay attention to the following when using the functions of GRA:

1. When you enable the function of program simulation, the system does not actually perform
machining.

2. Switching the system mode during program simulation will force disable the simulation.

3. If the program simulation is canceled while operating, the simulation will start from the initial
block when you execute this function again.

4. Graphics drawn by the function of GRAPHIC or PREVIEW may exceed the display area
because of the setting values of the workpiece coordinate. If so, press GRAPHIC or
PREVIEW again, and the system automatically fits and centers the graphic in the display
area.

5. The function of program simulation in the lathe system only displays graphics from the view
of the X-Z plane.

6. Set the default screen of graphic display with the graphic parameter Pr.14003.
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This chapter introduces functions and settings for all of the parameters.

12.1  Machining parameter (PROCESS) «+«+««ttesrrrrrrammmmmmiaaniiiiiianiie 12-4
12.1.1  Machining parameter deSCrptONS «««««+«++«xrrreerrrmrrreaniiiiieaine 12-4
12.2  Operating parameter (OPERATE) «+««««ttesrrrrrrreammimiitaniiiiiaaiiiaean, 12-11
12.2.1  Operating parameter deSCrPtONS «««««««+«xrrrrermrmrrreariniiienin 12-11
12.3  Tool magazine parameter (MAGA):«««««« s rrrrrreammmmiiiaiiiia e 12-26
12.3.1 Tool magazine parameter descriptions -« ovvveviiiniiii, 12-26
12.4  Spindle parameter (SPINDLE) -« +«xretterrrrrrrraamiiiiitainiiai e 12-27
12.4.1 Spindle parameter deSCriPtiONS: -+« ««««+++ s xrrrrrermimrireaniiiiieain 12-27
12.5 Machine parameter (MACHINE): -+« «cteeerrmrrteamiiriitaiiiiaai e 12-34
12.5.1  Machine parameter deSCriptions ««««««««««««rrerermrmrrrranniiiiienin 12-34
12.6  Homing parameter (HOME) «««««+« srrrrreemmmmmiiaiiiiiieaainiie e 12-37
12.6.1 Homing parameter deSCriptions «««««««««« s xxrreresmrmremeanniniiieaninn 12-37
12.7 Ethernet Setting (ETH.) «++« rrrrrreemmmmmmmaminiiiaaiiiee e 12-42
12.7.1 Ethernet parameter desCriptions ««««««««««««rrrreemrmrrrraniniiienin 12-42
12.8  Compensation parameter (COMP) «««««xt  rrrrrreamimriiiaiiiieaa e 12-43
12.8.1 Compensation parameter descriptions -« oo, 12-43
12.9 System parameter (SYSTEM) «+veevurrrrrreiniiiii 12-46
12.9.1 System parameter descriptions -« -««« rrerrrrriiiriii 12-46
1210 MLC SEHNG (MLC) +rvrrrerrrmrrreaamntitaaaitiae et 12-54
12.10.1  MLC parameter deSCrpPtONS «««««««««++ s srrrrremmmmmmrraniiirraanne 12-54
12.11  Graph parameter (GRAPHIC) «++++«xrereearrmrrmaaiiiiiiaiii e 12-58
12.11.1  Graph parameter deSCrpPHONS -+« ««««+++ s srrrrreamrmmrreaniiiiiean 12-58
1212 Servo parameter (SERVO)«««««++  rrrrrraimimriiaaiiiiiitaiiiie e 12-59
12.12.1  Servo parameter deSCHPHONS ««+«««««++  rrrrrrermmmmrrraniiiiieaniee 12-59
12.13  Channel setting (CONFIG) «««««++srrrrrrraammmmrinaaiiiireaiie e 12-62
1214 RIO Setting (SET RIO )+ +rrrrreeammmrrttaiiiiiiaaniiie s 12-63
12.14.1  Details Of RIO SEHNG -+« «rrrreerrrrrrrremmmmriiiariiiiieaa e 12-64
12.14.2 Setting DAC module (NC-EIO-DACO4) -+ -+vvevveeminiie 12-66
1215 SEArch (SEARCH) ««rrrrrerrrrrrtaaiiiiiaai it 12-67
12.16  Parameter group (PAR GRP) -« «rrrrrarmmmmtimaaiiiiiiaainiiea e 12-67
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1217 1 Settmg for absolute MOtOr -« - v rreri 12-69
12.17.2 Setting synchronous motion control «-««-vovvvvviviiiiiii, 12-71
12.17.3 Command transfer - oo 12-74
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Parameters in the PAR group can be divided into machining parameters, operation parameters,
tool magazine parameters, spindle parameters, machine parameters, homing parameters,
Ethernet settings, compensation parameters, system parameters, MLC settings, graph

parameters, servo parameters, channel settings, RIO settings, and parameter group.

The steps to change the parameters are as follows.
(1) Press to enter the PAR screen.
(2) Press F1 - F6 (F8) to enter the corresponding parameter setting screen.

(3) Press @ and M to move the cursor to the specified field, and enter an appropriate value
by referring to the range and unit displayed beside the field on the right.

(4) Press ENTER|to complete the setting.

The timing for parameters to take effect is divided into three types according to their properties:
after cycling power to the servo drive (S), after cycling power to the system (P), or after pressing
RESET]| (R). After changing the parameters, you can check the (P), (R), and (S) in red in the

upper right corner of the screen to do the corresponding operation.

Note:

1. Bold function names in a box (such as ) mean the keys on machine operation panel A; bold
function names (such as CLR ALL) mean the function keys of F1 - F6.

2. Inthe PAR screen, enter “S + parameter number” and you are directed to the specified parameter
immediately.

3. Inthis document, [L] indicates the parameters for the lathe system, [ M] indicates the parameters

for the milling system, and parameters without [L) or [M] marking are shared by both systems.
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12.1

Machining parameter (PROCESS)

The PROCESS group includes most of the motion control parameters used during machining,

which determine most of the machining results, such as machining time duration and surface

finish of the workpiece.

12.1.1

Machining parameter descriptions

Par.
No.

Item

Description

Default
value

Setting
range

Pro-
perty

309

Arc cutting reference
feed rate

This parameter changes the maximum feed
rate during circular interpolation based on the
arc radius.

During circular interpolation, the higher the
parameter value, the higher the feed rate, the
greater the amount shifting inward, and the
lower the machining precision.

During circular interpolation, the lower the
parameter value, the lower the feed rate, the
smaller the amount shifting inward, and the
higher the machining precision.

(During circular interpolation, the arc shifts
inward because of the delayed following of the
servo.)

Unit: mm/min

1000

10 to 50000

310

Min. arc reference
feed rate

Sets the minimum feed rate for executing
circular interpolation. The higher the feed rate,
the less precise the machining and the more
the contouring error, while it shortens the
machining time.

Unit: mm/min

500

10 to 50000

311

Max. corner
reference feed rate

Sets the maximum corner feed rate. The higher
the value, the easier to keep the high speed at
corners for restoring to the feed rate before
deceleration. Setting the value too high or
improper setting may cause vibration of the
machine at the corners.

Unit: mm/min
Feadraie

Mo deceleration

100

0 to 50000

12-4



Lathe Machine Operation and Maintenance Manual

Parameter (PAR) Group

Par. ltem D ioti Default | Setting | Pro-
No. escription value range |perty
Pr.312: the default cutting depth. Refer to the d
value in the following figure.
Pr.313: the default retraction amount. Refer to
. ) the e value in the following figure.
Cutting depth in [G71]
312 G71/G72 turning 1000 |0to 50000 R
cycle [L] G71 U(d) R(e)
G71P_Q_UUu)WWwW)F_S_T_
el
P d
f
———
— u/2
Retraction amount in W le—
313 G71/G72 turning - - 1000 |0to 50000 R
cycle [L]
Sets the default cutting speed. When you set this
. parameter without specifying the F value in the
314 Default cutting feed cutting command, the cutting speed is the speed 0 0to 20000/ P
rate set by this parameter.
Unit: mm/min, inch/min
The default speed when the rapid traverse 10 to
315 | GOO feed rate at 0% | adjustment rate (D1058) is 0% in RAPID mode. 100 R
" L0 ) 10000
Unit: mm/min, inch/min
Sets the maximum speed of each axis in RAPID
316 GO0 feed rate mode and for GOO. 5000 |1to60000| R
Unit: mm/min, inch/min
. Sets the acceleration and deceleration time for
317 G00 ACC/DEC time rapid traverse. 200 1102000 | R
constant .
Unit: msec
318 Max. cutting feed Sets. the maximum cqttlng feed rate. 5000 11060000 R
rate Unit: mm/min, inch/min
Sets the acceleration and deceleration time for
319 Cuttllng — ACC/DEC | cutting spged. Unit: msec o 200 | 1102000 R
time constant (acceleration and deceleration time before
interpolation)
Sets the S-curve time for cutting speed.
Unit: msec
(acceleration and deceleration time before
interpolation)
& Feed(mm/min) -
3pp = Cutting — S-curve 20 1102000 R

time constant

Pr.318

4

Time(ms)

Pr.320| Pr.320 Pr.320

Pr.319
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Par.
No.

321

Item

Cutting —ACC/DEC
time constant after
interpolation

Description

Sets the acceleration and deceleration time of
the cutting speed after interpolation. The higher
the value, the greater the contouring error.

Unit: msec

(acceleration and deceleration time after
interpolation)

Default
value

50

Setting
range

110 500

Pro-
perty

322

Threading —
ACC/DEC time
constant after

interpolation

(L]

The time required for accelerating or
decelerating to the target speed when threading.
Target speed = number of revolution / min x
thread pitch

The smaller the parameter value, the shorter the
ineffective threads, but the vibration is more
violent. The greater the parameter value, the
longer the ineffective threads, but the vibration is
less violent.

10

110 100

Cutting — S-curve
time constant after
interpolation

(M]

Sets the after-interpolation acceleration and
deceleration time.

Unit: msec
(ACC / DEC after interpolation)

X This setting is not available on the lathe
system.

10

1to 100

323

Arc radius tolerance

I-' Center( | J}

f

|
Slarl v~

;End{}(.‘f’)

_— Radius{Rz) ' —
Radius(R1)

When the circular path is specified in center
format (1, J, K), the controller calculates the
radius R+ (the distance from the start point to the
circle center) and the radius Rz (the distance
from the end point to the circle center). The
absolute difference between R1 and Rz should be
smaller than Pr.323 (|R1-Rz| < Pr.323), or alarm
BOOD Arc radius error occurs.

Unit: ym

1 to 60000

329

Max. block length of
path smoothing

When the system performs curve fitting, if the
block length of GO1 exceeds the setting in
Pr.329, the curve fitting for the block is
automatically canceled and the linear
interpolation remains effective. Unit: 0.1 mm

20

0 to 10000

330

Min. corner angle of
path smoothing

When the angle specified by a single block
exceeds the angle of curve fitting, the curve
fitting for the corner is automatically canceled
and the sharpness is kept.

Unit: degree

15

0to 90

331

Length for corner
detection

(M]

Sets the minimum length for corner detection.

If the corner is formed of paths that are too short,
the system keeps looking for the adjacent paths
that are long enough and then starts calculating
the corner angle. Unit: 0.0001 mm

100

0 to 10000

332

Tolerance of single-
block path smoothing

(M]

To have a smoother machining path, this
smoothing function automatically adjusts the
coordinates specified in a single block with the
adjustable distance set by Pr.332. The greater
the value, the smoother the path in the block, but
the path is less likely to go through the
coordinates set in the block. The smaller the
value, the closer the curve fitting path to the
coordinates specified in the original program.
Unit: 0.0001 mm

0 to 10000
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Par.
No.

333

Item

Contour tolerance of
path smoothing

Description

Cosine error for curve fitting. The greater the
value, the smoother the curve. But if the
tolerance is set too great, it results in contouring
error. The smaller the value, the more likely the
machining contour is close to the programmed
path for linear interpolation, but the curve is less
smooth. It is suggested that the parameter value
and the error value set in the CAM software
should be consistent so as to make the path
smoother without affecting the precision.

Unit: 0.0001 mm

Default
value

100

Setting
range

0 to 50000

Pro-
perty

344

Radius of rotation
axis

Sets the radius for the rotation axis. The greater
the value, the slower the rotation speed and vice
versa.

When you set Pr.344 to 0, this function is
disabled and the rotation axis feed rate is
determined by the F value (deg/min). When you
set Pr.344 to a non-zero value, the system
defines this value as the radius of the rotation
axis to calculate the arc length and performs
interpolation based on the arc length. Meanwhile,
the feed rate for the rotation axis is determined
by the F value (mm/min).

0
Arc length (mm) =180 R

The default unit of feed rate for the linear axis is
mm/min and that for the rotation axis is deg/min.
If the rotation axis used in the application
requiring the feed rate to be consistent with the
tangential velocity (mm/min), you can set Pr.344
with the setting value as close as the distance
between the cutting point and the rotation center
(rotation radius). The smaller the value of Pr.344,
the faster the cutting speed; the greater the value
of Pr.344, the slower the cutting speed.

Unit: 0.1 mm

0 to 65535
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Par. ltem D ioti Default | Setting | Pro-
No. escription value range |perty
Pr.345: total removal amount in X-axis direction.
) ) Refer to the i value in the following figure.
X axis cutting ) . o
amount in G73 Pr.346: total removal amount in Z-axis direction.
345 turning cycle Refer to the k value in the following figure. 1000 |0 to 50000
[L) Pr.347: number of cutting times in a cycle. Refer
to the d value in the following figure.
[G73]
G73 U(i) W(k) R(d)
G73P_Q_U(u)W(Ww)F_S_T_
Z axis cutting depth K+w
346 | in G73 turning cycle W 1000 |0 to 50000
[L]) P . R
/# u2 L1 +u2
#
~d
: y
Number of cutting ij/Z
times in G73 turning | we '
347 cycle 3 1t0 99
(L]
The default retraction amount e for executing
G74/G75 peck turning cycle.
[G75]
G75R(e)
G75 X/U_ Z/W_ P(Ai) Q(Ak) R(Aad) F_
W
Ad Ak
o
Retraction amount in ‘,Je Ai
G74/G75 turning 1
348 cycle A | 2 1000 |0to50000| R
(L]
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Par. ltem D ioti Default | Setting | Pro-
No. escription value range |perty
Pr.349: chamfer angle 6 for G76/G92 thread
turning cycle, as shown in the following figure.
Pr.380: chamfer length r for G76/G92 thread
turning cycle. Chamfer length = parameter value
x (0.1 x lead).
Chamfer angle in | Assuming that the pitch is L, then the chamfer
349 @ G76/G92 threading | length for thread turning can be OL - 12.7L. 45 11089 R
(L] [G76]
G76 P(m)(r)(a) Q(Admin) R(d)
G76 X/U_Z/W_R(i) P(k) Q(Ad) F_L_
Chamfer length in
380 | G76/G92 threading | - 3 0to127 | R
(L]
Pr.381: the set number of finishing counts (m) for
Number of finishing | threading.
counts in G76 Pr.382: the set tool nose angle (a) of the
381 | threading cycle | threading tool. 1 1099 | R
(L] Pr.383: the set minimum cutting depth (Admin).
[G76]
G76 P(m)(r)(a) Q(Admin) R(d)
Tool nose angle in G76 X/U_Z/W_R(i) P(k) Q(Ad) F_L_
382 | G76 threading cycle 60 0to 80 R
(L]
u/2
Min. cutting depth in
383 | G76 threading cycle w 1000 |0to 50000| R
(L]
| Sets the number of blocks to check in tool
510 B|°thN°|- to check in| compensation interference: 0 0103 .
tool comp. Pr.510 = 0: number of blocks = 3 °
interference
Pr.510 < 3: number of blocks = Pr.510
GO0 S-curve time The acceleration and deceleration S-curve time
51 constant for executing the GO0 movement. 1 0to2000 | R

constant

Unit: msec
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Par. ltem D ioti Default | Setting | Pro-
No. escription value range |perty

Finishing allowance for executing G76 thread
turning cycle.

[G76]

G76 P(m)(r)(a) Q(Admin) R(d)
G76 X/U_Z/W_ R(i) P(k) Q(Ad) F_ L_

Finishing allowance
in G76 threading
cycle

(L]

515 200 0to50000| R
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12.2 Operating parameter (OPERATE)
12.2.1 Operating parameter descriptions

Par. No. ltem Description el ey | (e
value range | perty
G-code macro call-09010
3 Set these parameters to 0 to disable macro
call.
4 G-code macro call-09011
5 G-code macro call-09012
6 G-code macro call-09013
G-code macro call - 0 0to1000 R
7 09010 to 09019 | G-code macro call-09014 0
8 G-code macro call-09015
9 G-code macro call-09016
10 G-code macro call-09017
11 G-code macro call-09018
12 G-code macro call-09019
M-code macro call-09020
13 Set these parameters to 0 to disable macro
call.
14 M-code macro call-09021
15 M-code macro call-09022
16 M-code macro call-09023
——— M-code macro call - 0 0to1000/ R
17 09020 to 09029 M-code macro call-09024 0
18 M-code macro call-09025
19 M-code macro call-09026
20 M-code macro call-09027
21 M-code macro call-09028
22 M-code macro call-09029
T-code macro call-O9000
T-code macro call - | 0: off
23 09000 1: the system calls the macro program when 0 Oto1 R
reading the T-code.
Call 09030 after breakpoint search.
0: function disabled. After finding the
breakpoint, the system continues executing
the program without calling a macro.
o4 Call 09030 after 1: function enabled. After finding the 0 0to 1 R
breakpoint search breakpoint, the system first calls and
executes 09030 once CYCLE START is
pressed, and then it returns to the main
program and carries on the machining
program from the line with the breakpoint.
Sets G31 input polarity.
0: NC; 1: NO
25 | System DIO setting Name Range 0 0to1 P
G31 high speed input point 1 0to1
G31 high speed input point 2 0to1
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Default | Setting | Pro-

Par. No. Item Description
value range | perty

Name Range

Output control mode
0: DMCNET
Homing before machining
0:Y;1:N
Screw unit
0: metric; 1: imperial
Switch for G31 high speed input 1
0: off; 1: on
Switch for G31 high speed input 2
0: off; 1: on
Hardware limit check
0: on; 1: off
Software limit check
0: on; 1: off
Omit decimal places of the floating-
point number in the motion command
0: do not omit
(input 1 in the program to indicate
0.001 mm)
L 1: omit
46 System aPp“Cat'On (input 1 in the program to indicate 96 0to P
setting 1.000 mm) OxFFFF
GO0 operation mode
0: multiple axes perform synchronous
interpolation and reach the
positioning point at the same time
1: each axis performs individual
interpolation and reaches the
positioning point separately at
different speeds
Macro look-ahead
0: off; 1: on
GO0 path blending mode
0: same axis
1: different axes
The greater the setting value of
Pr.334, the larger the chamfer angle
of the path.
Return mode of one-key macro call
0: go to the next line Oto1
1: return to the interrupted line
Pre-warning for software limit
0: off; 1: on
MPG filter gain. For setting the MPG
response. The greater the value, the faster the

0to1

0to1

Oto1

Oto1

Oto1

Oto1

Oto1

0to1

Oto1

Oto1

Oto1

1to

47 MGP gain rgspopse, but the machine is subject to 100 60000 R
vibration.
Unit: 0.0001
Sets the MPG filter level.
i 0: disabled
48 MPG filter 0 Oto6 R

Level 1 2 3 4 5 6
kHz 31 10 5 2.5 1.6 1.2
Pin Pr49=0 Pr49 =1

1 | Axis 1 Positive limit | AXis 1 Positive

limit
2 Axis 1 Negative limit IAXi.S 1 Negative
imit
3 Axis 1 Home Axis 1 Home
. e Axis 2 Positive
49 | Axis portinput setting| 4 | AXis 2 Positive limit | ;i 0 Oto1 R

Axis 2 Negative

5 Axis 2 Negative limit limit

6 Axis 2 Home Axis 2 Home

Axis 3 Positive
limit

Axis 3 Negative
limit

7 Axis 3 Positive limit

8 Axis 3 Negative limit
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Par. No. Item Description DeEUl) Shdne) | [Fie:
value range | perty
9 Axis 3 Home Axis 3 Home
10 Axis 4 Positive limit | Axis 4 Home
11 Axis 4 Negative limit | Axis 5 Home
12 | Axis 4 Home Axis 6 Home
13 | COM COM
14 | COM COM
15 | COM COM
Name Range
50 Macro file display Display O macro file Oto1 0 Oto3 -
Display G/M macro file Oto1
Name Range
Spindle check before cutting: when this
function is enabled, if a cutting
command is executed but the spindle
h ) ) ; Oto1
is not in operation, the system displays
an alarm.
0: off; 1: on
Enable non-volatile setting for #10450 -
#10500 Oto1
0: on; 1: off
Radius compensation mode for the first
point
0: type B; perform compensation when
the first point is convex. Oto1
1: type A; do not perform
compensation when the first point is
convex.
G54 - G59 offset coordinate
A 1 Oto1
0: off; 1: on
Stroke protection
0: off; 1: on Oto1
1%t spindle OA/OB signal sequence
o 0: AB; 1: BA Oto
51 System auxiliary tool 25, 1. 0 Oto1 P
Spindle speed percentage reference
during threading Oto1
0: spindle override register; 1: 100%
Spindle speed check during cutting
0: off; 1: on
When M03/M04/M05, S, or GO0 is set
in the G-code, the first following cutting Oto1
command (G01/G02/G03) will be
executed only after the spindle reaches
the target speed.
Return mode after triggering M96
0: go to the next line; 1: return to the Oto1
interrupted line
Tapping mode
0: open-loop; 1: following Oto1
G98 / G99 default setting 0to 1
0: program; 1: Pr.306
Handwheel reverse function
(Can reverse back for 30 blocks that
Oto1
have been executed)
0: off; 1: on
F(.aedl?ac_:k check (feed axis) 0to 1
0: on; 1: off
Unit setting for coordinate display.
For example, when you set this parameter to
301 Unit decimal places | 3, the coordinates are displayed with three 3 Oto4 P

decimal places, such as -99999.999 to

+99999.999.
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Default | Setting | Pro-

Par. No. ltem Description
value range | perty

Name Range

EMG stop source

0: system (+ M1079); 1: M1079
GO00 / GO1 transition speed

0: decelerate to zero speed Oto1
1: no deceleration (refers to Pr.334)
Machine coordinates recording after
HSI is triggered (#2148 - #2156) Oto1
0: command; 1: feedback

MLC axis positioning command type:
0: floating-point number

1: integer; converts values in the
register by referring to the decimal 0to1
place setting in Pr.301.

0to1

MLC axis positioning commands (D

registers): D1064 - D1080

Jog speed mode:

When enabled, this parameter changes

the unit of D1062 (Speed setting for jog

feeding and dry run) from speed (F) to

percentage (%), with a maximum limit Oto1

of 100%.

So, the JOG speed is Pr.640 x

D1062(%).

0: speed; 1: %

Display range of the special D rotation

axis coordinates

0: the display range is -360 to +360.

1: the display range is 0 to 360.

Whether to refer to speed override

setting for look ahead function

0: the look ahead function does not
refer to the speed override setting.
For linear interpolation, the look

. ahead speed refers to the highest

305 Channel auxiliary speed setting. For arc cutting, the 0 362 =

setting look ahead speed refers to the
setting of D1150. When the speed in
D1150 is lower than 80000 mm/min,
the system performs the look ahead
function at 80000 mm/min.

1: refer to the speed override setting
when performing the look ahead
function.

When speed override > 100%, for

linear interpolation, the look ahead
speed refers to the highest speed
setting; for arc cutting, the look
ahead speed refers to the setting in
D1150.
When 0% < speed override setting <
100%, the look ahead speed for
both linear interpolation and arc
cutting refers to [Pr.316* Speed
override].
When speed override = 0%, the look
ahead speed for both linear
interpolation and arc cutting refers to
the F value specified in the G-code.
Whether to check if the X coordinate of
the start point in the G71/G72 turning
cycle is lower than the maximum X
coordinate of the contour profile. [L]
0: check
1: do not check
Maximum speed limit setting of RAPID
mode:
In RAPID mode, this parameter allows
you to set the maximum speed Oto1
reference source for each axis.
0: refer to Pr.621.
1: refer to Pr.638.

Oto1

0to1

Oto1
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Par.
No.

Iltem

Description

Default
value

Setting
range

Pro-
perty

306

G-code programming
parameter

Name

Range

Default unit

0: metric; 1: imperial
Default programming mode
0: absolute; 1: incremental

0to1

Oto1

Default feed mode
0: feed/min; 1: feed/rev

Oto1

Default plane
0: G17; 1: G18; 2: G19

0Oto2

Lathe G-code type
0:A;1:B;2: C

Oto3

Set the X axis to diameter / radius
mode
0: diameter; 1: radius

Oto1

Chamfer/fillet format setting

Value 0 1

Chamfer ,C ,C_/C_

Fillet R_ | R_/R_

Linear angle

function A ATA

Note: when the parameter is set to 1,
this setting is effective only when the C
axis and A axis are disabled.

Oto1

Default workpiece coordinates

Default workpiece

Value .
coordinates

G54

G55

G56

G57

G58

g lwN -~ O

G59

Oto5

532

Oto
OxFFFF

307

Channel application
setting

Name

Range

Tool length compensation mode

0: when the block has a tool length
compensation execution or
cancellation command without a
Z-axis command, Z axis moves.

1: when the block has a tool length
compensation execution or
cancellation command without a
Z-axis command, Z axis does not
move.

Oto1

Spindle speed after reset

0: command speed remains after reset

1: command speed becomes 0 after
reset

Oto1

Software limit check mode

0: machine coordinates of the
programmed path

1: machine coordinates of the tool path
(with tool compensation calculated)

Oto1

Tool length input mode
0: absolute; 1: incremental

Oto1

G31 input source
0: disable

1: HSI 1

2: HSI 2

3: HSI 1&2

Oto1

0xD4

0to
OxFFFF
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Default | Setting Pro-
value range perty

Par.

No. ltem Description

Name Range

Running mode after interruption

0: during the execution of a block, if
you manually move the tool from
its original position and then
resumes the program execution,
the tool moves the remaining
distance first and then returns to
the original path in the next motion
block, as shown in the following
figure.

" .'-
Break point ™
-

.

.
Exacutionpoint Y
b

Remaining Oto 1
distance

1: during the execution of a block, if
you manually move the tool from
its original position and then
resumes the program execution,
the tool returns to the original path
first and then moves the remaining
distance, as shown in the following
figure.

Sreak poi nt\
Executien pomnt

Software limit check method

0: greater than; the target machine

ch | licati coordinate value is greater than 0t

annel application the soft limit setting (o]

307 setting 1: greater than or equal to; the target Oto1 0xD4 OxFFFF P
machine coordinate value is
greater than or equal to the soft
limit setting

EMG stop mode

0: after the controller stops, the
servo switches to Servo Off

1: after the controller stops, the
servo decelerates to a stop and Oto2
switches to Servo Off

2: after the controller stops, the
servo decelerates to a stop and
remains Servo On

MLC variable type

0: Word type

1: Double word type

Set this bit to 1 to change the

interface input / output registers to 8

sets (32-bit) from 16 sets (16-bit).

G00/G01 max. feed rate reference

0: resultant velocity
GO00: Pr.316 & Pr.621
GO01: Pr.318 & Pr.625 0to1

1: individual velocity
GO00: Pr.621
GO01: Pr.625

Return mode after interruption

0: G0O; 1: GO1

You can use this parameter to

restore the motion mode when the

machining was interrupted in the
following condition: you press FEED Oto1

HOLD during machining, set the

system to MDI mode, move the

machine, and then set the system
back to AUTO mode and resume the
machining without resetting.

0to1
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Par.
No.

Iltem

Description

Default
value

Setting
range

Pro-
perty

Synchronous execution forM / S/ T-
code and GO0

(Only M03/M04/M05 and S codes
are supported)

0: off; 1: on

Oto1

Cancel tool radius compensation for

GO0 block

0: off; perform tool radius
compensation when running GO0
block

: on; cancel tool radius
compensation when running GO0
block

N

0to1

308

Channel auxiliary
setting

Name

Range

Feed rate reference
0: program; 1: Pr.314

Oto1

Set local variable to null
0: off, #1 - #50 are 0
1: on, #1 - #50 are null

Oto1

Current monitoring function
0: off; 1: on

Oto1

MPG offset
0: off; 1: on

Oto1

Tool compensation interference
check
0: on; 1: off

Oto1

Motion speed remains when
coordinate system switches
0: off; 1: on

Oto1

Motion speed remains when macro
call

0: disable

1: enable

Note: when this function is enabled, the G-
code motion does not slow down when the
main program runs M99.

Oto1

Dynamic axis compensation function
0: disable

Disables the isocline filter
compensation and retains the filter
output value. This is to prevent the
motor from suddenly rotating to the
position it was before the
compensation was enabled.

1: enable

Enables the isocline filter
compensation, with each axis
corresponding to the special D
registers, D1126 to D1146.

Oto1

System halts when running to M99
0: off; returns to the main program
when running to M99

1: on: halts when running to M99

Oto1

ABS coordinate changes after tool
length / wear modification
0: remain; 1: change

Oto1

Coordinate system setting after
system reset and M30 execution

0: Pr.306 default

1: continue to use the G-code setting

Oto1

Tool ID display source

Set to use the G-code or MLC

special D register to control the

spindle tool ID in POS screen.

0: G-code; 1: D1115
Spindle speed reference in feed/rev
mode0: command; in the feed-per-
revolution mode, the calculation of
the cutting speed refers to the
spindle’s command speed.

: feedback; in the feed-per-
revolution mode, the calculation of
the cutting speed refers to the
spindle’s feedback speed.

N

Oto1

Oto1

0to
OxFFFF
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Par. ltem Description Default | Setting Pro-
No. value range perty
C axis mode 0to 1
0: turning; 1: lathe
304 Peck-drilling escape | Sets thg .retractlgln amount for performing 100 11050000 R
amount peck drilling. Unit: um
Name Range
Tool withdraw direction (for G76 / G87
cycle command) 0to3
0: +X; 1: -X; 2: +Y; 3: -Y
Drilling / tapping mode
0: general Oto
326 Cycle parameter 1: deep-pecking (feed amount = Q, 0 R
: OxFFFF
retraction amount = R)
2: pecking (feed amount = Q, Oto3
retraction amount = D)
3: deep-pecking P (feed amount =
Q, retraction amount = R, dwell
time = Pr.513)
Sets the time for the servo motor to decelerate
EMG stop time to zero speed when the emergency stop is
327 constant pressed in AUTO mode. 50 510 500 R
Unit: msec
Sets the delay time for the special M relay
. M2114 System emergency stop when the
328 | EMG stop delay time system is stopped and in Servo Off status. 35 0 to 2000 R
Unit: msec
The speed does not decelerate to zero when
GO0 is executed between blocks with this
parameter set. Use this parameter to set the
. . blending ratio. The greater the value, the less
334 GO0 blending ratio the deceleration at block transitions and the 0 0o 100 R
faster the speed; the smaller the value, the
more the deceleration at block transitions and
the slower the speed. Unit: %
Halt M-code 1 (0: no setting)
Halt M-code 2
Halt M-code 3
350 Halt M-code 4
to Halt M-code 1 -8 0 0 to 1000 P
Halt M-code 5
357
Halt M-code 6
Halt M-code 7
Halt M-code 8
Spindle-to-C axis M-code for switching the spindle to C axis for
358 | mode switch M-code | the lathe system. This M-code can be used as 0 0 to 1000 P
[L]) a halt M-code.
C axis-to-Spindle M-code for switching the C axis to spindle for
359 | mode switch M-code | the lathe system. This M-code can be used as 0 0 to 1000 P
[L) a halt M-code.
Bit 0 - 5: synchronous direction control of X -
C axes
0: same direction
1: different directions
o Name Range
Synchronization
360 di)lfection control Synchronous direction for X axis Oto1 0 0 to Ox3F P
Synchronous direction for Y axis Oto1
Synchronous direction for Z axis Oto1
Synchronous direction for A axis Oto1
Synchronous direction for B axis Oto1
Synchronous direction for C axis Oto1
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Parameter (PAR) Group

Par. ltem D iofi Default | Setting Pro-
No. escription value | range | perty
Specifies the master axis for X axis (slave) to
follow.
For example, to have the X axis follow the Y
axis for synchronous motion control, set this
parameter to 2.
Value Master axis
Svnch rol 0 0: disable synchronous motion control
361 ync ron;)(us contro 1 X 0 0t 6 P
2 Y
3 z
4 A
5 B
6 C
0: disabled; 1-6: X-C
362 Synchronous control | Specifies the master axis for Y axis (slave) to 0 0106 P
Y follow.
363 Synchronous control | Specifies the master axis for Z axis (slave) to 0 0t 6 P
z follow.
364 Synchronous control | Specifies the master axis for A axis (slave) to 0 0t 6 P
A follow.
365 Synchronous control | Specifies the master axis for B axis (slave) to 0 0to 6 =
B follow.
366 Synchronous control | Specifies the master axis for C axis (slave) to 0 0to 6 =
C follow.
367 Synchronous control | Specifies the master axis for U axis (slave) to 0 0to 6 =
U follow.
368 Synchronous control | Specifies the master axis for V axis (slave) to 0 0106 =
\% follow.
369 Synchronous control | Specifies the master axis for W axis (slave) to 0 0to 6 =
w follow.
Sets the master axis of which command is
sent for X axis (slave) to execute.
Under the transfer control, the master axis’
control command is transferred to the slave
axis for execution.
For example, to transfer Y axis’ (master’s)
control command to X axis to execute, set this
parameter to 2.
371 Transfer control X Value Master axis 0 Oto6 P
0 0: disable the transfer function
1 X
2 Y
3 z
4 A
5 B
6 C
379 Transfer control Y Sets the ma§ter axis of which command is 0 0t 6 P
sent for Y axis (slave) to execute.
373 Transfer control Z Sets the mas_ter axis of which command is 0 0106 P
sent for Z axis (slave) to execute.
374 Transfer control A Sets the magter axis of which command is 0 0to 6 =
sent for A axis (slave) to execute.
375 Transfer control B Sets the magter axis of which command is 0 0t0 6 P
sent for B axis (slave) to execute.
376 Transfer control C Sets the magter axis of which command is 0 0106 P
sent for C axis (slave) to execute.
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Par.
No.

Iltem

Description

Default
value

Setting
range

Pro-
perty

377

Transfer control U

Sets the master axis of which command is

sent for U axis (slave) to execute.

0

Oto6

P

378

Transfer control V

Sets the master axis of which command is

sent for V axis (slave) to execute.

0

Oto6

P

379

Transfer control W

Sets the master axis of which command is

sent for W axis (slave) to execute.

Oto6

485

Channel application
setting

Name

Range

Handwheel reverse mode for M, S, T-

code execution:

Sets whether to skip the M, S, and T-

codes execution when the handwheel

reverses.

0: stop; execution for M, S, and T
codes is stopped when the
handwheel reverses.

1: skip (function enabled); skip the M,
S, T-codes when the handwheel
reverses.

Oto1

Homing speed refers to the speed
override setting.

0: disable

1: the speed for searching for the
sensor and homing refers to D1056
(applicable to homing modes 1, 2, 4,
5,and 8.)

Oto1

Homing function supports MPG
simulation.

When the MPG simulation is enabled,
you can use the handwheel for
returning to the origin (optional
function).

(applicable to homing modes 1, 2, and
5

0: disable
1: enable

Oto1

Lock axis moving direction in AUTO
mode.

When the special M relays (M1344 -
M1361) corresponding to the axes are
triggered, the operation in JOG or
MPG mode is locked based on the
current operating direction. In HOME
mode, the homing motion is stopped
whenever any of the special M relays
for axis movement is triggered. When
performing arc commands, the system
also checks whether to lock the
operation in positive/negative direction
based on the arc path.

0: disable

1: lock the axis moving direction in
AUTO mode

Oto1

G31 Feed mode setting.

0: mm/min

1: refers to the feed mode currently
used by the system

Oto1

Enable the register for handwheel
pulse input.

D1175 (int16): input the handwheel
pulse (increment)

D1352 (int32): read the handwheel
pulse

0: disable

1: enable

Oto1

0 to 65535
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Par. ltem D iofi Default | Setting Pro-
No. escription value | range | perty
Name Range
Tilt axis function (optional).
X Pr.497: tilt axis angle setting 0to 1
0: disable
1: enable
Clear local variables after M99 is
executed.
. Oto1
0: keep the local variables
1: clear the local variables
Tool length compensation after M30 is
executed.
. Oto1
0: cancel the tool length compensation
Ch | licati 1: keep the tool length compensation
485 anne te:pp Ication Tool length compensation after M02 is 0 0to 65535 P
setling executed.
. Oto1
0: cancel the tool length compensation
1: keep the tool length compensation
Tool length compensation after system
reset and powered on. 0to 1
0: cancel the tool length compensation
1: keep the tool length compensation
Tool life calculation.
0: disable Oto1
1: enable
Reference source for tool life
calculation.
. Oto1
0: tool compensation ID
1: tool ID
Escape amount setting for peck tapping.
Peck-tapping escape | i i
498 amopr:\t %M] pe | X If this parameter is 0., the escape amount 0 01050000 R
u refers to the Pr.324 setting.
Unit: ym
If there is a motion command in the program,
the [Axis limit] special M relay is set to On. In
this case, you must set the [Allow axis
movement] special M relay to On to have this
program block executed.
Name Range
X axis movement protection (0: on; 1: off) Oto1
Y axis movement protection (0: on; 1: off) Oto1
Z axis movement protection (0: on; 1: off) Oto1
A axis movement protection (0: on; 1: off) | Oto 1
B axis movement protection (0: on; 1: off) Oto1
C axis movement protection (0: on; 1: off) | Oto1
U axis movement protection (0: on; 1: off) | 0to1
V axis movement protection (0: on; 1: off) | Oto 1
Axis movement W axis movemgnt protection (0: on; 1: off) | Oto 1
501 protection Relevant special M relays: 0 |0to65535 P
X axis o M2400 Allow X axis M1312
movement limit movement
Y axis o M2401 Allow Y axis M1313
movement limit movement
Z axis o M2402 Allow Z axis M1314
movement limit movement
A axis o M2403 Allow A axis M1315
movement limit movement
B axis o M2404 Allow B axis M1316
movement limit movement
C axis Allow C axis
movement limit M2405 movement M1317
U axis o M2406 Allow U axis M1318
movement limit movement
V axis o M2407 Allow V axis M1319
movement limit movement
W axis o M2408 Allow W axis M1320
movement limit movement
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Par.
No.

Iltem

Description

Default
value

Setting
range

Pro-
perty

508

Polygon cutting axis
setting

The polygon cutting operation requires one
spindle and one rotation axis. Use this
parameter to set the rotation axis (tool axis) to
use.

Value Axis No.

0 Function disabled

4
5
6
7
8

</ ClO|m >

9 w

0,4t09

509

Torque limit for each
axis

Torque limit switch for each servo axis
(required with MLC)

Axis No.

@
=

Decimal

X 1

2

4

8

16

32

64

<|ClO|m| >» N <
Nlojla|hlw| N =0

128

w 8 256

For example, to enable the torque limit of X
and Z axes, you must add the decimal values
of these axes, so set Pr.509 to 5.

0 to 65535

513

Drilling/tapping cycle
dwell time above hole
bottom

The dwell time at the top of the hole refers to

this parameter setting when the drilling /

tapping mode is set as follows.

(1) Pr.326 (drilling/tapping mode) is set to 3

(2) Variable L in drilling / tapping command =
3

0 to 50000

514

Feedback check time

After the system sends a motion command,
and the time set by Pr.514 passes while the
position feedback value remains the same,
alarm 4FFD occurs. Unit: ms

0 to 65535

2006

Input source setup

Name Range

Operation panel filter time (ms) 1t03

Home / limit input point planning

0: off; 1: on Oto1

EMG stop source
0: IES
1: HSI on OPENCNC

Oto1

Enable RIO as the HSI contact
0: off; 1: on

Special Special
DI M DI M

M2128 X284 | M2132
M2129 X285 | M2133
M2130 X286 | M2134
M2131 X287 | M2135

X281
X282
X283

0 to 49152
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Par. ltem D iofi Default | Setting Pro-
No. escription value | range | perty
0: rising-edge triggered
1: falling-edge triggered
Name Range
: : HSI 1 trigger setting Oto1
High speed input
2010 trigger setting HSI 2 trigger setting Oto1 0 0 to 65535 P
Setting Pr.2010 to 0 for the counter to count
when it is rising-edge triggered; setting
Pr.2010 to 1 for the counter to count when it is
falling-edge triggered.
Signal conversion card (for converting motion
commands to pulses) output setting
0: general (connect to the servo drive)
1: bridge (connect the physical wiring of the
command end to the feedback end)
Name Range
13t axis feedback source Oto1
2" axis feedback source Oto1
3 axis feedback source Oto1
4" axis feedback source Oto1
5% axis feedback source O0to1
i i 6" axis feedback source Oto1
2049~ Signal conversion 0 0t065535 P
card output setting | 7t axis feedback source Oto 1
8" axis feedback source O0to1
9™ axis feedback source Oto1
10" axis feedback source Oto1
11" axis feedback source Oto1
12" axis feedback source Oto1
Pulse command type
0: A/B phase
1: CW/CCW Oto3
2: Pulse/direction
3: A/B phase
Pulse logic
0: positive; 1: negative Oto1
Encoder resolution of
2050 the signal cortwer_smn The motor single-frequency pulse number. 0 0to 65535, P
card for 1%t axis
(single-phase)
Encoder resolution of
the signal conversion .
2051 card for 2" axis The motor single-frequency pulse number. 0 0to65535| P
(single-phase)
Encoder resolution of
2052 the signal corrJver_swn The motor single-frequency pulse number. 0 0to65535| P
card for 3" axis
(single-phase)
Encoder resolution of
2053 the signal cotrr?ver.smn The motor single-frequency pulse number. 0 0to65535| P
card for 4" axis
(single-phase)
Encoder resolution of
2054 the signal cotpver.smn The motor single-frequency pulse number. 0 0to65535| P
card for 5" axis
(single-phase)
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Par. L Default | Setting Pro-
ltem Description
No. value range perty
Encoder resolution of
the signal conversion .
2055 card for 6% axis The motor single-frequency pulse number. 0 0to65535| P
(single-phase)
Encoder resolution of
the signal conversion .
2056 card for 7% axis The motor single-frequency pulse number. 0 0to65535| P
(single-phase)
Encoder resolution of
the signal conversion .
2057 card for 8 axis The motor single-frequency pulse number. 0 0to65535| P
(single-phase)
Encoder resolution of
the signal conversion .
2058 card for 9 axis The motor single-frequency pulse number. 0 0to65535| P
(single-phase)
Encoder resolution of
the signal conversion .
2059 card for 10 axis The motor single-frequency pulse number. 0 0to65535| P
(single-phase)
When performing cylinder interpolation with
the plane specified (by G-code), set Pr.601 as
. the linear axis parallel to the rotation axis on
The parallel axis of | g plane
the rotation axis that : -
601 | executes cylinder Value Pl e 0 Oto3 P
interpolation 0 Function disabled
(1-3:X-2) 1 X
2 Y
3 Z
Sets the maximum movement speed for GO0
and manual motion modes (JOG, MPG,
G00/manual RAPID, and HOME).
621 maximum s When you set this parameter to 0, the axisis | 5000 |01to 60000 | R
peed ! .
not restricted by the maximum feed speed of
GO00; its speed is determined by Pr.316.
Unit: mm/min, inch/min, rpm
Sets the acceleration and deceleration time
GO00/manual for GO0 and manual motion modes (JOG,
622 | ACC/DECtime | MPG, RAPID, and HOME). 50 |0t 10000 R
Unit: msec
Sets the S-curve time constant for GO0 and
GO00/manual manual motion modes (JOG, MPG, RAPID,
623 S-curve time and HOME). 5 1102000 R
Unit: msec
Sets the maximum speed for G01 of each
axis.
625 GO1 maximum speed When you set this param_eter to 0, the axis is 0 01060000 R
not restricted by the maximum feed speed of
GO01; its speed is determined by Pr.318.
Unit: mm/min, inch/min, rpm
Maximum speed of | Maximum speed limit of RAPID mode.
1 R
638 RAPID mode Unit: mm/min, inch/min, rpm 0 |01t065535
The maximum speed when the jog override is
at 100%.
Note:
640 | Jog speed at 100% 0 0to65535| R

1. To enable the function, set the parameter Pr.305
(JOG speed mode).

2. The speed limit refers to Pr.621 (G0OO/manual
maximum speed).
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Par.
No.

Iltem

Description

Default
value

Setting
range

Pro-
perty

642

Synchronous
tolerance

During synchronous control, if the following
error between the master and slaves exceeds
the value set by Pr.642, B645 [Excessive
synchronous following error] occurs.

Unit: 0.1 mm

50

0 to 1000

643

Feedback following
error

If the following error exceeds the setting of
Pr.643 in any movement, B630 [Excessive
following error] occurs. This parameter is for
setting the tolerance for the servo following
command.

Unit: um (linear axes); 0.1 degree (rotation
axes)

30000

1 to 60000

646

Range for defining as
position reached

The function of checking whether the position
is reached for GO0, G09, and G61 blocks.
This parameter sets the range for defining
“position reached” (linear axis: 0.001 mm;
rotation axis: 0.1 degree). When this setting is
not 0, this position reached check function is
enabled. When the position reached check
function is on, the system will not execute the
following block unless the error between the
command and the feedback is lower than the
setting of Pr.646 for the axis (Cmd - Fbk <
Pr.646).

0 to 6000

648

Feedback position
check after startup

When starting, the system checks the error
between the command and the feedback from
the servo. If the error exceeds the setting of
Pr.648, the servo cannot switch to Servo on.
Unit: um (linear axes), 0.1 degree (rotation
axes)

20

1 to 6000
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12.3 Tool magazine parameter (MAGA)

With the tool magazine parameters, you can specify the type and number of magazines and

determine whether to enable the tool magazine functions.

Contact the distributors or equipment suppliers for settings of hardware parameters.

12.3.1 Tool magazine parameter descriptions

Par. No. ltem Description Dzl | S i
value range perty
Name Range
Switch for lathe tool No. check: when
the tool ID is greater than the
maximum tool number in the
magazine, the alarm BOOE Tool No. Oto1
] selection error occurs.
336 | 1oolmagazine | O:off 0x0800 |0 to 65535 P
control 1:on
Spindle tool No. after magazine reset
0:0 Oto1
1: continue numbering
Types of ATC
0: exchanger Oto1
1: non-exchanger
0: off (tool magazine data table is not updated
instantly)
1: on (tool magazine data table is updated
i instantl
337 Tooénn;iﬁﬁz'”e V) 1 Oto3 P
9 Name Range
Tool magazine 1 Oto1
Tool magazine 2 Oto1
Sets the number of tool stations of tool
Tool magazine 1 magazine 1 (in response to the mechanical
338 9 differences of tool magazines, you can use this 10 2 to 255 P
total tool No.
parameter to set the number of the placeable
tools).
Tool magazine 1
standby tool | Sets the standby tool pocket index when the
339 A . 1 1to 100 P
pocket No. after | reset function is used for tool magazine 1.
reset
Tool magazine 1 Sets the tool number of the start tool pocket
340 9 when the reset function is used for tool 1 1to 100 P
start tool No. .
magazine 1.
Sets the number of tool stations of tool
Tool magazine 2 magazine 2 (in response to the mechanical
341 total tc?ol No differences of tool magazines, you can use this 10 2 to 255 P
" | parameter to set the number of the placeable
tools).
Tool magazine 2
342 | standby tool No. Sets the st.and.by tool pocket number. when the 1 110 100 =
reset function is used for tool magazine 2.
after reset
Tool magazine 2 Sets the tool number of the start tool pocket
343 9 when the reset function is used for tool 1 1to 100 P
start tool No. -
magazine 2.
st
2012 ! DMCNE.T Supported station numbers are 10 to 12. 0 0 to 65535 P
servo magazine
nd
2013 2" DMCNET Supported station numbers are 10 to 12. 0 0 to 65535 P

servo magazine
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Par. No. ltem Description Dl | el | e
value range perty
rd
2014 3 DMCNE.T Supported station numbers are 10 to 12. 0 0 to 65535 P
servo magazine
12.4 Spindle parameter (SPINDLE)
12.4.1 Spindle parameter descriptions
Par. It L Default | Setting Pro-
em Description
No. value range perty
Calibrates the spindle voltage output. When
the controller has the spindle stopped (sets the
37 Spindle voltage spindle to zero speed), but the spindle is still 0 -1000 to R
output offset rotating, set this parameter to adjust the +1000
voltage output to have the spindle come to a
stop. Unit: 0.001V
398 Splngrl)eeggfault The default spindle speed when power is on. 0 0 to 60000 P
Name Range
Spindle function
0: off Oto1
1:on
Closed-loop control flag
0: off Oto1
1: on (feedback encoder is required)
Spindle output mode
0: communication (DMCNET) 0t
: . 02
1: pulse (B series)
2: analog voltage
Speed control mode 1
1: PUU
Spindle encoder magnification
0: 1000 times Oto1
1: 4 times
Analog spindle speed source
0: command Oto1
1: encoder
Analog spindle feedback encoder
399 Spindle appllcatlon ?)?lsj;racir?dle Oto1 0 0 to =
setting 1 motor OxFFFF
Spindle speed reference
0: program Oto1
1: Pr.398
Spindle Max. speed command check
0: off Oto1
1:on
Spindle speed D1380 display mode
0: command speed (S-code)
1: instant speed
Closed-loop = instant speed from Oto1
spindle feedback
Open-loop = instant speed from
spindle command
Spindle voltage output mode
0: -10V to +10V 0to 1
1: OV to +10V (only effective in open-
loop control)
Multi-stage spindle feedback encoder
switch 0to 1
0: off
1:on
401 Spindle e’\rlwgoder port Sets the feedback channel of spindle encoder. 8 Oto8 P
402 Spindle er}coder Se;sl the encoder resolution (single-phase). 1280 | 21060000 P
resolution Unit: pulse/rev
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Par. _n Default | Setting Pro-
Item Description
No. value range perty

Sets the analog speed integral gain of the
spindle. The greater the value, the faster the
403 | Spindle integral gain | response. But if the gain is too large, it may 50 1 to 1000 P
cause machine jitter.
Unit: 0.001 rad/s

Sets the maximum speed for spindle

positioning.

If the current speed exceeds the setting of

Pr.404, the system decreases the spindle
Spindle high speed to the speed set in Pr.404 and then

404 I . e 100 |1t020000| R
positioning speed | performs spindle positioning.
If the spindle speed is lower than the setting of
Pr.404, it refers to Pr.420 Spindle low
positioning speed.
Unit: rpm
405 Spindle positioning Se’.ts. the Z-phase offset for spindle positioning. 0 0 to 36000 R
offset Unit: 0.01 degree
Spindle target speed Sets the allowable error between the target
406 P errgr P speed and actual speed for the spindle. 10 0 to 300 P
Unit: rpm
Sets the spindle positioning error. If the actual
positioning error exceeds the setting, the
spindle positioning fails.
407 Splndle pOSlthnlng Position error M2258 100 0 to 36000 P
error Error > Pr.407 0
Error < Pr.407 1
Unit: 0.01 degree
If the spindle speed is lower or equal to this
parameter value, the zero speed signal is on.
408 Splndleezr(:;? speed Spindle speed M2257 5 0 to 1000 =)
Spindle speed > Pr.408 0
Spindle speed < Pr.408 1
409 Spindle maximum Se?s;' the maximum speed for the spindle. 20000 |0 to 600000 P
speed Unit: rpm
410 Splnd;gglmum Sets the minimum speed for spindle. Unit: rpm 10 0to 10000 | P
Sets the acceleration and deceleration time for
411 Spllndle ACC/DEC | the spindle. The greater the va]ue, _the longer 20 11620000 R
time constant the acceleration and deceleration time.
Unit: msec
412 Spindle S-curve time Sets;' the S-curve time constant of the spindle. 10 1 to 2000 R
constant Unit: msec

When the spindle is under closed-loop voltage
control, switch M1127 to instantly change the
spindle Kpp gain.
M1127 Spindle Kpp gain

0 Pr.419

1 Pr.413 0
When the spindle performs positioning at low
speed, it requires a higher gain value, while a
high gain value may lead to vibration during
high-speed rotation. Use D1380 Spindle actual
speed and this parameter to instantly change
the spindle Kpp gain value.
Sets the acceleration and deceleration time for
the tapping operation of the 15t spindle. 2000 |1to20000| R
Unit: msec

Sets the S-curve time constant for the tapping
operation of the 15t spindle. 100 1 to 2000 R
Unit: msec

1to 1000 R

413 | Spindle 2" Kpp gain

Tapping ACC/DEC

416 time constant

Tapping S-curve time

arr constant
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Par. _n Default | Setting Pro-
Item Description
No. value range perty
When the spindle is under closed-loop voltage
control, use this parameter to adjust the
spindle position loop bandwidth. The greater
the gain, the lower the following error, and the
. . more precise the positioning. However, if the
419 Spindle Kpp gain value is set too high, it may cause vibration. 0 0101000 R
The parameter value is relevant to the
bandwidth of the inverter. It is recommended
that you start from a lower gain and then
gradually increase the value.
If the spindle speed is slower than the setting
Spindle low of Pr.404 or the spindle is stopped, and the
420 osit‘i)onin speed system performs spindle positioning, the 100 |1t020000| R
P 9sp spindle applies the speed set in Pr.420.
Unit: rpm
Tapping retraction setting. The tapping
Tappbing retraction retraction speed is F multiply by the value of
421 pping retra Pr.421. The higher the value, the faster the 10 10t050 | R
speed ratio ;
retraction.
Unit: 0.1 times
429 Gear ratio numerator | Sets the: numerator of the first set of spindle 1 01060000 P
1 gear ratio.
423 Gear. ratio Sets thg denominator of the first set of spindle 1 01060000 | P
denominator 1 gear ratio.
424 Gear ratio numerator Sgts the numergtor of the second set of 1 01060000 | P
2 spindle gear ratio.
425 Gear. ratio Sgts the denomllnator of the second set of 1 01060000 P
denominator 2 spindle gear ratio.
496 Gear ratio numerator | Sets the_ numerator of the third set of spindle 1 0 to 60000 =
3 gear ratio.
497 Gear. ratio Sets the: denominator of the third set of spindle 1 01060000 P
denominator 3 gear ratio.
498 Gear ratio numerator | Sets the_ numerator of the fourth set of spindle 1 0 to 60000 =
4 gear ratio.
429 Gear. ratio Sgts the denomllnator of the fourth set of 1 0 to 60000 =
denominator 4 spindle gear ratio.
Tool retraction Adjusts the pre-calculated stop distance for the
distance adjustment | tapping operation (feed axis follows the
430 rate for tapping spindle). (Unit: 0.1%) 1000 | 0 to 2000 P
operation (feed axis | The default value for the parameter is 1000
follows the spindle) | (100%) and the maximum limit is 200%.
434 Tap-learning setting | The mgnugl setting value after the tap-learning 0 01065535 P
value operation is complete.
435 Defauljr value for'tap- Th'e'tap-learnlng default vglue can improve the 0 01065535 | P
learning operation | efficiency for the tap-learning process.
When the error between the 15t spindle
command and the feedback speed is greater
than the value of Pr.406 and the duration
1%t spindle error exceeds the error checking time (msec) set in
436 pindie € Pr.436, the alarm B646 (Excessive spindle 0 0to65535| R
checking time o
speed error) occurs and this will stop the feed
axis and spindle. When Pr.436 is set to 0, the
system does not check whether the spindle
target speed is reached.
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Par. _n Default | Setting Pro-
Item Description
No. value range perty
Name Range
Spindle positioning turn for proximity
switch:
When using the proximity switch for
positioning function, use this Oto3

parameter to set the number of

rotations of the spindle during Z-

phase searching.

Feedback encoder setting for multi-

stage spindle

0: absolute encoder

1: incremental encoder

Unit switch for spindle target speed

error

0: the unit of spindle target speed
error (Pr.406) is rpm. Oto1

1: the unit of spindle target speed
error (Pr.406) is 0.1%.

Note: the maximum setting is 50%.

15t spindle gear maximum speed limit

0: disable

; il 1: enable

437 Splnﬁﬁc?igﬁ“ary You can set the maximum speed for Oto1 0 Oto3 P

the four gears of the 1%'spindle in the

POS screen.

Reference for [Spindle speed

reached] when threading

0: the condition for “speed reached”
is that the speed is lower than Oto1
10 rpm.

1: the condition for “speed reached”
refers to M2256.

G97 maximum speed of 1% spindle

0: enable; both G96 and G97 are
restricted by G50. Oto1

1: disable; G96 is restricted by G50.
G97 is not restricted by G50.

Switch of spindle polarity check:

When the spindle output mode is

analog voltage or pulse, the spindle

command is opposite to the feedback

Oto1

direction and the alarm [431C: spindle Oto1
polarity error] occurs.
0: enable (default)
1: disable
nd i
438 2" spindle default The default spindle speed when power is on. 0 0 to 60000 P

speed
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Par.
No.

Item

Description

Default
value

Setting
range

Pro-
perty

439

2"d spindle
application setting

Name Range

Spindle function
0: off Oto1
1:on

Closed-loop control flag
0: off 0to1
1: on (feedback encoder is required)
Spindle output mode

0: communication (DMCNET)

1: pulse (B series)

2: analog voltage

Speed control mode

1: PUU

Spindle encoder magnification

0: 1000 times Oto1
1: 4 times

Analog spindle speed source
0: command oto1
1: encoder

Analog spindle feedback encoder
source

0: spindle

1: motor

Spindle speed reference

0: program Oto1
1: Pr.438

Spindle Max. speed command check
0: off Oto1
1: on

Spindle speed D1458 display mode
0: command speed (S-code)

1: instant

Closed loop = instant spindle 0to1
feedback speed

Open loop = instant spindle command
speed

Spindle voltage output mode

0: -10V to +10V

1: OV to +10V (available under open
loop control)

0to2

Oto1

0to1

Oto
OxFFFF

441

2" spindle encoder
port No.

Sets the feedback channel of the spindle
encoder.

Oto8

442

24 spindle encoder
resolution

Sets the encoder resolution (single-phase).
Unit: pulse/rev

1280

2 to 60000

443

2 gpindle integral
gain

The analog speed integral gain of the spindle.
The greater the value, the faster the response.
But if the gain is too large, it may cause
machine jitter.

Unit: 0.001 rad/s

50

1 to 1000

444

2 gpindle high
positioning speed

Sets the maximum speed for spindle
positioning. If the current speed exceeds the
setting of Pr.444, the spindle decelerates to
the speed set in Pr.444 and then performs
positioning.

If the spindle speed is lower than the setting of
Pr.444, it refers to Pr.460 Spindle low
positioning speed.

Unit: rpm

100

1 to 20000

445

24 spindle
positioning offset

Sets the Z-phase offset for spindle positioning.
Unit: 0.01 degree

0 to 36000

446

24 spindle target
speed error

Sets the allowable error between the target
speed and actual speed of the spindle.
Unit: rpm

10

0 to 300

447

24 spindle
positioning error

Sets the spindle positioning error. If the actual
positioning error exceeds the setting, the
spindle positioning fails.

Unit: 0.01 degree

Position error M2263

Error > Pr.447 0
Error < Pr.447 1

100

0 to 36000
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12-32

Par. ltem Descriotion Default | Setting Pro-
No. P value range perty
ond spindle zero If the spindle speed is lower or equal to this
448 s ged error parameter value, the zero speed signal is on. 5 0 to 1000 P
P (NC > MLC M2262)
nd i i i i
449 2 splngrl)eegzjaxmum szifts trr;(:nmammum speed for the spindle. 20000 |0 to 600000 P
2" spindle minimum | Sets the minimum speed for the spindle.
450 speed Unit: rpm 10 0to 10000 | P
Sets the acceleration and deceleration time for
2" spindle ACC/DEC| the spindle. The greater the value, the longer
451 time constant the acceleration and deceleration time. 20 11020000 R
Unit: msec
2" spindle Sets the S-curve time constant of the spindle
452 S-curve time Unit: msec : 10 1 to 2000 R
constant )
When the spindle is under closed-loop voltage
control, switch M1143 to instantly change the
spindle Kpp gain.
M1143 Spindle Kpp gain
0 Pr.459
24 spindle 1 Pr.453
453 2" Kpp gain When the spindle performs positioning at low 0 110 1000 R
speed, it requires a higher gain value, while a
high gain value may lead to vibration during
high-speed rotation. Use D1380 Spindle actual
speed and this parameter to instantly change
the spindle Kpp gain value.
2" gpindle tapping | Sets the acceleration and deceleration time for
456 ACC/DEC time the tapping operation of the 2" spindle. 2000 | 1t020000 | R
constant Unit: msec
. . Sets the S-curve time constant for the tapping
nd -
457 2cufv‘2”t?r'fetiggggn? operation of the 2" spindle. 100 | 1t02000 @ R
Unit: msec
When the spindle is under closed-loop voltage
control, use this parameter to adjust the
spindle position loop bandwidth. The greater
the gain, the lower the following error, and the
nd ars .| more precise the positioning. However, if the
459 | 2" spindle Kpp gain value is set too high, it may cause vibration. 0 0 to 1000 R
The parameter value is relevant to the
bandwidth of the inverter. It is recommended
that you start from a lower gain and then
gradually increase the value.
If the current spindle speed is slower than the
2" gpindle low setting of Pr.444 or is zero, and the system
460 positioning speed | performs spindle positioning, the spindle 100 | 11t020000 ) P
applies the speed set in Pr.460. Unit: rpm
Tapping retraction setting. The tapping
ond spindle tappin retraction speed is F multiply by the value of
461 retractfi’on s ee%prago Pr.461. The higher the value, the faster the 10 | 10t050 | R
P retraction.
Unit: 0.1 times
2" gpindle gear ratio | Sets the numerator of the first set of the 2
462 numerator 1 spindle gear ratio. 1 01060000 P
2" spindle gear ratio | Sets the denominator of the first set of the 2"
463 denominator 1 spindle gear ratio. ! 01060000 | P
2"d gpindle gear ratio | Sets the numerator of the second set of the 2™
464 numerator 2 spindle gear ratio. ! 01060000 | P
465 2" spindle gear ratio | Sets the denominator of the second set of the 1 01060000 P
denominator 2 24 spindle gear ratio.
2" spindle gear ratio | Sets the numerator of the third set of the 2™
466 numerator 3 spindle gear ratio. 1 0 o 60000 P
2"d gpindle gear ratio | Sets the denominator of the third set of the 2™
467 denominator 3 spindle gear ratio. 1 01060000 | P
nd i i nd
468 2"d spindle gear ratio | Sets the numerator of the fourth set of the 2 1 01060000 P

numerator 4

spindle gear ratio.
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Par.
No.

Item

Description

Default
value

Setting
range

Pro-
perty

469

476

2" spindle gear ratio | Sets the denominator of the fourth set of the

denominator 4

2" spindle speed
error checking time

2" spindle gear ratio.

When the error between the 2™ spindle
command and the feedback speed is greater
than the value of Pr.446 and the duration
exceeds the error checking time (msec) set in
Pr.476, the alarm B646 (Excessive spindle
speed error) occurs and this will stop the feed
axis and spindle. When Pr.476 is set to 0, the
system does not check whether the spindle
target speed is reached.

1

0 to 60000

0 to 65535

P

477

24 spindle auxiliary
function

Name Range

Unit switch for spindle target speed

error

0: the unit of spindle target speed
error (Pr.446) is rpm. Oto1

1: the unit of spindle target speed
error (Pr.446) is 0.1%.

Note: the maximum setting is 50%.

Oto3

512

Spindle feedback
speed
filter time

Pr.512 sets the filter time for the spindle
feedback speed.

In the feed-per-revolution mode in the lathe
system, this parameter is used to alleviate the
fluctuation of feed rate caused by the noise
from the spindle speed feedback, thus it can
avoid affecting the surface finish during
processing.

X You must set Pr.399 spindle speed source
to 1 (encoder).

Pr.512 Spindle feedback filter value

Pr512=0 4 ms

0 < Pr.512 < 200 Pr.512 (ms)

200 < Pr.512 200 ms

0 to 65525
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12.5 Machine parameter (MACHINE)
12.5.1 Machine parameter descriptions

Par. . Default | Setting Pro-
Item Description
No. value range perty

Sets the machine coordinates for the 18t
software positive limit.
Set this parameter to 0 to disable the function.
Unit: mm
1. An overtravel will cause the software

positive limit error.
2. You can cancel the software limit by

triggering the special M relay.

Axis Cancel the software limit

M1248 1075 -1%5/\;’0 R
+
M1249
M1250
M1251
M1252
M1253
M1254
M1255
w M1256

Sets the machine coordinates for the 1t
software negative limit.
Set this parameter to 0 to disable the function.
1st software negative = Unit: mm qors | T10%5t0 | o
limit 1. An overtravel will cause the software +1075
negative limit error.

2. You can cancel the software limit by
triggering the special M relay.

1st software positive
602 limit

<|C|O|m|>|N|<|X

603

Sets the machine coordinates for the 2"

software positive limit. 105 to

Set this parameter to 0 to disable the function. | 105 N R
; o +1075

An overtravel will cause the software positive

limit error. Unit: mm

2d software positive

604 limit

Sets the machine coordinates for the 2"

software negative limit. 105 to

Set this parameter to 0 to disable the function. | -10%5 A R
: . +1075

An overtravel will cause the software negative

limit error. Unit: mm

2" software negative

605 limit

When the function of decimal places for the
lead screw pitch (Pr.634) is enabled, you can

input the decimals for the pitch value with
Decimals of lead | pr.g27.

screw pitch Unit: 0.1 um

Lead screw pitch for the axis:

Pr.633 + Pr.627 x 0.0001 (mm).

Sets the input polarity of positive / negative
hardware limits and the home sensor.

Sets to 0 as an active Low NC switch.

Sets to 1 as an active High NO switch.

627 0 0 to 9999 P

628 Sensor setting Name Range 0 O0to 3F P
Positive limit sensor setting Oto1
Negative limit sensor setting Oto1
Home sensor setting Oto1

Sets the motor resolution per revolution

630 | Encoder resolution -
(single-phase).

1280 |10to 50000 P
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Par.
No.

Iltem

Description

Default
value

Setting
range

Pro-
perty

631

Shaft gear number

Sets the gear number of the counter shaft.

1

1 to 65535

P

632

Motor gear number

Sets the number of gear teeth for the motor.

1

1 to 65535

P

633

Lead screw pitch

Sets the corresponding lead screw pitch for the
axis.

This parameter is only effective for linear axes
(i.e., ineffective for rotation axes). Unit: mm

10

210100

P

634

Axis control variables

Name Range

Magnification (using G50 command is
required)

0: off

1:on

0to1

Rotation axis feed mode (available for
A, B, and C axes but not for X, Y, and
Z axes.)

0: the rotation axis rotates to the
specified position (degree) through
a non-shortest path.

1: the rotation axis rotates to the
specified position (degree) through
the shortest path.

2: shows the position (degree) of the
rotation axis in linear
representation.

5: sets the rotation axis as a linear
axis.

Oto5

Encoder magnification
0: 1000 times (Pr.630x1000) Oto1
1: 4 times (Pr.630x4)

Rotation axis unit selection

(available for Pr.618, Pr.619, Pr.620,
Pr.621, and Pr.625) Oto1

0: rpm
1: deg/min

Decimal places of lead screw pitch
0: off
1:on Oto1

(Lead screw pitch = Pr.633 +
Pr.627%0.0001)

Handwheel reverse motion setting

0: when you operate the handwheel in
the positive direction, the machine
coordinates move in the positive
direction. Oto1

1: when you operate the handwheel
in the reverse direction, the
machine coordinates move in the
negative direction.

Calculate the corresponding angle of
the rotation axis when the MLC axis is
switched to the NC axis (only when
Pr.616 = 2, 5) Oto1
0: off
1:on

5

0 to 65535

P
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Par. _ Default |  Setting Pro-
ltem Description
No. value range perty

Lathe rotation axis reverse motion
(valid in AUTO mode)
0: rotates to the specified angle in the
- L Oto1
original direction.
1: rotates to the specified angle in the
reverse direction.
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12.6 Homing parameter (HOME)
Homing parameter descriptions

12.6.1

Par.
No.

Item

Description

Default
value

Setting Pro-
range perty

606

Machine origin
coordinates

After performing homing and finding the Z
pulse, the system has the axis offset by the
value of Pr.606 and refers to the offset position
as the machine origin.

Unit: mm

-1075 to
+10"5

607

2n reference
coordinates

Sets the machine coordinates for the 2nd
reference point.

(Sets the 2" reference point in the G30
command.)

Unit: mm

-10%5 to
+10%5

608

3" reference
coordinates

Sets the machine coordinates for the 3™
reference point.

(Sets the 3™ reference point in the G30
command.)

Unit: mm

-10%5 to
+10%5

609

4th reference
coordinates

Sets the machine coordinates for the 4
reference point.

(Sets the 4™ reference point in the G30
command.)

Unit: mm

-10%5 to
+10%5

610

Reference position
tolerance

Sets the position error for the 279, 39, and 4™
reference points. For example, when Pr.610 =
0.2, it means when the position error between
the machine coordinate and the 2" reference
point is within £0.2 mm, the axis is regarded as
reaching the 2™ reference point.

-10"8 to
+10"8

613

Calibration value for
synchronous motion

The homing operation refers to this parameter
setting to fine-tune the position of the slave
axis.

The setting steps are as follows:

1. Enable Pr.617 synchronous motion
calibration function for the slave axis.
Make sure that the origin parameters of
the master and slave axes are consistent.

2. After confirming the mechanical positions

of the master and slave axes are correct,

activate the synchronous motion function

(M1088).

HMI operation steps:

DGN > System Monitoring > Synchronous

Motion Monitoring.

4. In the Synchronous Motion Monitoring
screen, when the synchronous motion
calibration is set to 1, the system
calculates the synchronous motion
calibration value and automatically writes
the results to Pr.613.

Note: you must enable Pr.617 synchronous
motion calibration function, so that the
calibration field appears.

5. Cycle power on the controller, perform the
homing procedure, and then you can
perform the calibration.

w

-2147483647
to P
2147483647
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Par.
No.

Default Setting Pro-

ltem Description
value range perty

0: define current position as the origin

1: mode 1

When homing, once the servo reaches the
home sensor, it reverses and the system
regards the first Z pulse as the origin.

I
Start / Speed 1 } \
Finish }\ Speed 2 /\i /
I
! |
I
Z Pulse |—| i |_|
Home sensor

2: mode 2

When homing, after the servo reaches the
home sensor, it carries on in the same
direction to leave the home sensor, and the

system regards the first Z pulse as the origin.
‘ Speed 2
Speed 1 : 1 |

Start | Finish
Z Pulse I ] -
Home sensor

3: mode 3

The servo looks for the Z pulse at the 2"
homing speed (Pr.619) and the system regards
it as the origin.

Stat | Speed?2 IS

|
616 | Origin search mode " Home 1 0to24 P
Zpulse [ |_|

4: mode 4 (OT mode)

When homing, the system regards the positive
limit as the home sensor. When the positive
limit is triggered, the servo reverses and the
system regards the first Z pulse as the origin.

Start / Speed 1 R
Finish ;KSpeed 2/\% /

Z Pulse |_| i |_|
+ Limit sensor I—
5: mode 5

Absolute motor.

6: mode 6

When homing, once the servo reaches the
home sensor, it reverses and decelerates to a
stop, and the system regards the stop point as

the origin.
/ Speed 1 N
Start Finish‘\‘;_/

Home sensor —,—I—
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Item

Description

Default
value

Setting
range

Pro-
perty

616

Origin search mode

7: mode 7 (the function is exclusive to
Renishaw’s BiSS C type single-turn absolute
motors)

After the servo performs homing for the
absolute motor, if the system triggers the
special M relays for homing (M1236 - M1241),
the system regards the current position as the
origin without clearing the machine
coordinates.

8: mode 8

There are two possible conditions when
homing. One is that the servo first reaches the
home sensor and the other is that the servo
first reaches the limit sensor.

Condition 1: the servo first reaches the home
sensor and reverses to find the Z pulse.

Start / Speed 1 N

Z Pulse |_i i |_|

Home sensor L

Condition 2: the servo first reaches the limit
sensor and reverses to find the home sensor,
and then it carries on in the same direction to
find the Z pulse.

Start / Speed 1 \
Finish !\ speed 2 Speed 1 /
Z Pulse ] M N M
Home sensor
Limit sensor I
24: mode 24

Using this mode to perform homing is
recommended when there is a home sensor on
the mechanical part and an absolute motor is
used.

The servo first finds the origin in the way as
mode 4 does and the the system uses the
absolute reset (Abs Rst) function in the DGN
screen. After resetting the origin of the
absolute motor, cycle power to the system.
The homing mode is automatically switched to
mode 5 after power cycling.

|
Start/ Speed 1 i\‘
Finish \speea2/\! /

|
Z Pulse i |_|

Home sensor —!—I—

0to24

P
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Par. It e Default | Setting Pro-
em Description
No. value range perty
Name Range
Origin search direction
0: reverse Oto1
1: forward
Search home sensor when homing
0: off Oto1
1:on
Homing mode of rotation axis
0: single-turn

After the system calculates the
corresponding angle, the axis only
moves by the remaining angular
distance.

1: absolute

The homing procedure refers to the
machine coordinates and returns the
axis to the machine origin. No
processing for the corresponding
angle.

Return mode after reaching home
sensor

0: return to the machine origin

After finding the Z pulse, the axis
offsets by the value set in Pr.606.
Then, the system regards the current 0to 1
617 | Origin search setting | Position as the machine origin, 1 0 to 31 P
completing the homing procedure.

1: return to the Z pulse

After finding the Z pulse, the servo no
longer moves, completing the homing
procedure.

Homing option for sync. motion

0: when the synchronous control
function is enabled, the slave axes
and the master axis return to the
origin synchronously.

1: when the synchronous control
function is enabled, each axis can
return to the origin individually with
the synchronous protection function
(Pr.642) remaining enabled.

Distance for ignoring the Z pulse

0: off

When the servo leaves the sensor and
stops, it regards the first found Z pulse
as the reference Z pulse for homing.
1:0on Oto1
After the servo leaves the sensor and
travels more than the fixed distance
set in Pr.645, it regards the first found
Z pulse as the reference Z pulse for
homing.

0to1

Oto1
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Par.
No.

Item

Description

Default
value

Setting
range

Pro-
perty

617

Origin search setting

Name Range

Synchronous motion calibration
function

0: off

1:on

The homing procedure refers to Pr.613
(calibration value for synchronous
motion) to fine-tune the slave axis
position. You need to use this
parameter to enable the calibration
function for the slave axis. Make sure Oto 1
the mechanical positions of the master
and slave axes are correct. Go to the
screen for setting synchronous
motions on the HMI. Calculate the Z
pulse difference between the master
and slave axes (Pr.613 calibration
value for synchronous motion) for the
slave to calibrate the position based
on this Z pulse difference and Pr.613
the next time the homing is executed.

0 to 31

P

618

15t homing speed

Sets the speed for searching the home sensor
(Home Dog protector).
Unit: mm/min

2000

0 to 10000

619

2" homing speed

Sets the speed for searching the Z pulse.
Unit: mm/min

200

0 to 2000

620

Speed for moving to
reference point

Sets the speed for the first homing after
system starting with Pr.618 and Pr.619.
After the first homing, the servo refers to the
set value of Pr.620 for the following homing
procedures.

XThe homing speed setting range is as
follows:

Pr.618 (Min.) < Pr.620 < Pr.621 (Max.)
Unit: mm/min

10

0 to 20000

624

Homing origin
protection distance

During homing, when the home sensor is
triggered (On), the motor reverses until the
signal is Off. If the moving distance exceeds
the setting of this parameter but the home
sensor signal remains On, the system sends
the alarm [B636 Home sensor error].

Unit: mm

20

1 to 2000

645

Distance for ignoring
the Z pulse

(0 to 100%)

Linear axis: after the servo leaves the sensor,
it travels more than the given distance
(Pitch*Pr.645%) to look for the Z pulse. If the
nearest Z pulse is within this given distance,
then it looks for the next Z pulse.

Rotation axis: after the servo leaves the
sensor, it travels more than the given distance
(Pr.645%*360-degree of the motor) to look for
the Z pulse. If the nearest Z pulse is within this
given distance, then it looks for the next Z
pulse.

100

0% to
100%

)
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12.7 Ethernet setting (ETH.)

The CNC system can use Ethernet to remotely connect to a PC.

12.7.1 Ethernet parameter descriptions
Par. No. ltem Description el | el P
value range | perty
10030 Host name System’s host name. CNC000 | 1to8 R
10031 IP address Sets the system IP address. 0.0.0.0 | 0to 255 P
10032 Subnet mask Sets the subnet mask of the system. 0.0.00 | 0to255 | P
10033 Default gateway | Sets the system default gateway. 0.0.0.0 | 0to 255 P
Name Range
Remote network function switch
0: disable Oto1
1: enable
Remote PC IP limitation
10034 | Network function | O Secified address 0 Oto1 | P
Looks for the remote computer IP
addresses set in Pr.10036 to
Pr.10040. Oto1
1: domain
The computers in the same domain
of the CNC can directly connect to
the CNC.
Enable the DHCP function.
10035 DHCP switch 0: disable 0 Oto1 P
1: enable
10036 =~ ReMOPCIP b o idress 1 0 255 P
address 1
10037~ ReMOPCIP b o dress 2 0 255 P
address 2
10038 =~ ReMOPCIP b ydress 3 0 255 P
address 3
10039 =~ RemoePCIP b o ydress 4 0 255 P
address 4
10040~ ReMOPCIP b oydress 5 0 255 P
address 5
Specifies an IP address from Pr.10036 -
Pr.10040 for the NETWORK folder under [File
Shared remote | manage].
10041 directory IP address | 0: do not specify an IP address. 0 Oto5 P
1 - 5: specifies the corresponding IP
addresses in Pr.10036 - Pr.10040.
Name Range
FTP function switch Oto1
FTP anonymous user
10055 FTP setting Users without an account can Oto1 0 Oto 11 P
connect to the CNC FTP.
Set as main file after loaded Oto1
0: off; 1: on
Sets the username with 1 - 32 characters.
10057 FTP username The first character must be an English letter in| CNCFTP - P
lower case.
10058 FTP password Sets the password with 1 - 8 characters. 12345678 - P
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12.8 Compensation parameter (COMP)

During the operation of machine tool, differences in mechanical parts may lead to motion error,

and thus affect the machining result.

Set the relevant compensation parameters to have the controller compute the appropriate

compensation amount according to the machine characteristics.

(1) When entering values in the length compensation fields, press um to enter absolute

values, or press um+ to enter incremental values.

(2) Use the CNCSoft to convert the compensation data measured by the calibration equipment

into compensation parameter files. Then, press IMPORT on the function bar in the next

page to import the data in absolute format. You can also press IMPORT+ to import and add

the data to the existing values.

(3) Press OK to confirm the update.

12.8.1 Compensation parameter descriptions

Par. - Default | Setting | Pro-
ltem Description
No. value range perty
There is backlash in the lead pitch for most of
the mechanical systems. Set this parameter
with a positive value to compensate for
backlash in positive direction, and vice versa.
Set this parameter to 0 to disable the backlash
compensation function. Unit: mm, inch
[ =i W
Backlash ..-;/’ e T’
1000 compensation ' N 0 -2to +2 R
amount LS
)
|
. !
= -|I_I
i
A
(1) Backlash in Y axis
Sets the time constant of backlash
Backlash compensation. When the backlash
1001 L compensation time is 0, the backlash 0 0to 10000 | R
compensation time . T
compensation function is disabled.
Unit: 0.1 msec
Backlash Sets the delay time before enabling the
1002 | compensation delay | backlash compensation function. 0 0t0 10000 | R
time Unit: 0.1 msec

12-43



Parameter (PAR) Group Lathe Machine Operation and Maintenance Manual

Par. ltem Description Default | Setting | Pro-
No. value range perty
Sets the friction compensation amount.
Unit: mm
Friction compensation mode
0 1
Friction o — a0 o
1003 compensation N 33 v 33 0 Oto1 R
amount R I =5 w K r%’
Sets the friction compensation time.
Unit: 0.1 msec
Friction compensation mode
0 1
50 50
Friction w© compgnsa(imn o compgnsation
1004 | o vensation time | /__\1—1 . Fi 0 0t010000 R
‘SUL‘ ;mo
Sets the friction compensation delay time.
Unit: 0.1 msec
Friction compensation mode
0 1
Friction o - o
1005 | compensation delay ]IES'_‘” o ::ﬂ‘“me 0 0to10000 R
time 2 /_L 20 N
Name Range
Absolute or incremental input.
0: absolute input (actual value of the
measuring point) 0to 1
1: incremental input (the difference
between the current and previous
measuring points)
Friction compensation in positive
direction.
. Timing: compensates when the machine
1006 Thread_ pitch _ moves in positive direction. Oto1 0 Oto R
compensation setting| . gisable OxFFFF
1: enable
Friction compensation in negative
direction.
Timing: compensates when the machine
moves in reverse direction. Oto1
0: disable
1: enable
Friction compensation mode 0to 1
0: pulse width
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Par.
No.

Iltem

Description

Default
value

Setting
range

Pro-
perty

Pr.1005I Pr.1004 Pr.1005

| |
| |
t.lOOS

1: exponential

Pr.1005 Pr.1004
|

Pr.1003

Measuring direction (of the start point)
0: positive; positive direction from
machine coordinates Oto1
1: negative: negative direction from
machine coordinates

Bi-directional thread pitch compensation
0: disable Oto1
1: enable

1007

Measuring point
number

Sets the number of the measuring points for
the lead screw pitch compensation with the
maximum as 128. Set this parameter to 0 to
disable the compensation function.

0to 128

1008

Measuring interval

Sets the interval between each measuring point
on the lead screw.
Unit: mm

0 to 300

1009

Measuring offset

Sets the offset between the measuring point
and machine origin. For example, when you set
this parameter to 0, there will be no offset from
the origin; when you set this parameter to 10,
there will be an offset of 10 mm from the origin.
Note: the direction of the offset should be identical to
the direction specified in Pr.1006 Measuring
direction.

-1000 to
+1000

1010
to
1137

Data 1 - Data 128

Sets the lead screw pitch compensation in
positive direction for the 1t to 128" points. The
first point is usually the origin of the machine
coordinates.

Unit: mm (linear axes), deg (rotation axes)

-20 to +20

1138
to
1265

Reverse data 1 -
Reverse data 128

Sets the lead screw pitch compensation in
negative direction for the 15t to 128 points.
Enable Pr.1006 Bi-directional thread pitch
compensation to have this parameter group
take effect. Unit: mm (linear axes), deg
(rotation axes)

-20 to +20
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12.9 System parameter (SYSTEM)

In the system parameter setting screen, you can change the settings of the system’s working

environment, such as system date, system time, background color, function bar text color, and

label text color. You can set each of these items individually as required.

12.9.1 System parameter descriptions

Par.
No.

ltem

Description Default value

Setting
range

Pro-
perty

10000

System date

Sets the system date (format: yyyy/mm/dd). -

10001

System time

Sets the system time (format: hh:mm:ss). -

10002

System language

Sets the system language.

0: English

1: Traditional Chinese 1
2: Simplified Chinese

Note: this parameter is only available for A series
models.

Oto2

10003

Screen brightness

Sets the screen brightness. 50

1t0 99

10004

User-defined
language

Set this parameter to change the language of

the software screens. The setting range varies
according to the number of languages set by

the user. 0

XFor the B series system, you must use this
parameter to change the language.

0to 10

10005

External device
setting

Name Range

0to 100

Mouse sensitivity

HID-compliant mouse

(0: off; 1: on)

Automatically enable the keyboard
NumLock

(0: off; 1: on)

Cursor display time (second)

Touch IO (0: off; 1: on)

When the screen element is
triggered, M1153 is on for a short
period of time.

This feature is typically used to
control the touch buzzer of the
touch panel.

Note: this parameter is only available for
B-series models.

Oto1

Oto1

1t0 15

256

Keyboard pop-up mode

(0: double-click; 1: single-click) Oto1

Enable USB port for connecting to
machine operation panel B

(0: off; 1: on)
Note: this function requires a dedicated
USB conversion card.

Oto1

256 to
36708

10007

Initial macro
program

Execute the macro program specified by this
parameter before pressing CYCLE START.

Note: this program has to be stored in the O_Macro
folder and the naming rule is O+Pr.10007.

9000 to
9999

10008

System length
unit

Sets the unit system for length display on the
NC system.

0: metric
1: imperial

Oto1
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Par.
No.

ltem

Description

Default value

Setting
range

Pro-
perty

10009

Sync axis
coordinate setting

Sets the coordinate display of the
synchronous axes.

Name Range

Sync axis coordinate display
0: disable
1: enable

Oto1

Sync axis workpiece coordinate
display

0: disable

1: enable

Oto1

0 to 65535

10010

Screensaver

Enable the screensaver.
0: disable
1: enable

Oto1

10011

Screensaver time
1

Sets the first wait time for the screensaver.

10

110 60

10012

Screen brightness
1

Sets the first level of brightness for the
screensaver.

30

0to 99

10013

Screensaver time
2

Sets the second wait time for the screensaver.

30

1to 60

10014

Screen brightness
2

Sets the second level of brightness for the
screensaver.

10

0to 99

10015

Account setting

Name Range

Account permission activation
method

0: by system
1: by external I/O

M2934 =1 (lock)

M2934 = 0 (unlock)
Auto open the previous file: after
enabling this function, when you
insert the USB drive or CF card to the

controller, the system automatically
opens the last executed file.

0: disable
1: enable

Oto1

Oto1

Auxiliary input window

(This function should be used with the
mouse. With the mouse connected to
the system, when you click the upper
right corner of the screen, a list
appears; when you click the input
field, a keyboard appears.)

0: disable

1: enable

Oto1

Machining count display format
0: Word
1: Double word

Oto1

No pop-up window display
0: displays the pop-up window
1: do not display the pop-up window

Oto1

Automatically divide the value without
decimal points by 1000.

0: divide by 1000. In the OFS screen,
the entered value is automatically
divided by 1000.

1: do not divide by 1000. In the OFS
screen, the entered value is not
automatically divided by 1000.
SEARCH method

0: line number or label number

1: label number

Oto1

Oto1

0 to 65535

0 to 65535
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PEL Item Description Default value ey ) P
No. range |perty

Set the opened file as the main file
0: yes
1:no

XWhen the parameter is set to 1, if
the system switches to AUTO mode,
the main file you set with the auxiliary | 0to 1
key [Main] is opened.

XWhen the parameter is set to 1, if

the system switches to AUTO mode,
but it cannot find the main file, then
the main file switches to Default.NC.

Name Range

Reset system after EMG release: sets
whether to automatically generate a

Reset signal after the emergency stop
is released. Oto1
0: disable

1: enable

[SOFT] display after startup:

Sets whether to display the SOFT
screen as the default screen after
system startup. Oto1
0: disable

1: switch to SOFT screen after startup

Alarm screen settings

0: do not display the alarm screen
when an alarm occurs. Oto1

1: display the alarm screen when an
alarm occurs.

System parameter auto backup:
when this function is enabled, the
system automatically makes a
backup of the parameter data and
stores it to the CF card. Once any of
the parameters is modified, the Oto1
backup data in the CF card is
updated as well.

0: disable
1: enable

10016 | System setting 4 0to 65535| P

Hidden axis display:

If you set not to display an axis in the
CONFIG screen, the system refers to
this parameter setting to determine
whether the OFS screen hides the
specific axis coordinate.

0: display axis coordinate

1: do not display axis coordinate

Oto1

O macro file protection:

0: off

1:0n

When the parameter is enabled,
O_macro_ECP appears in the INTER
folder, and the O Macros moved into Oto1
that folder can neither be copied nor
read. In this case, you can set
Pr.10017 (Macro call file source) to
internal memory to protect the macro
content.

EXTEND (extension variable) display

0: 450 extension variables (#10001 -
#10450) O0to1

1: 1000 extension variables (#10001 -
#11000)
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Par.
No.

ltem

Description

Default value

Setting
range

Pro-
perty

Write protection for parameters
0: disable write protection
1: enable write protection

Oto1

[POS] screen display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[PRG] screen display

0: on; 1: off

Note: this parameter is only available for A
series models.

0to1

[OFS] screen display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[DGN] screen display

0: on; 1: off

Note: this parameter is only available for A
series models.

0to1

[ALM] screen display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[GRA] screen display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[PAR] screen display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[SOFT] screen display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

10017

G-code edit
setting

Name

Range

G-code editing: sets whether to allow
G-code editing.

0: editing is not allowed

1: editing is allowed

Oto1

Macro call file source
0: CF card
1: internal memory

0to1

SF speed setting: sets whether you
can use the SF SET function to set
the cutting feed rate (F).

0: disable

1: enable

Oto1

Program auto reset after editing: sets
whether the cursor will automatically
return to the program starting line
after file editing.

0: disable

1: enable

0to1

Subprogram call file source

0: program (same disk as the main
program)

1: USB disk

Oto1

0 to 65535
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Par. _ Setting | Pro-
No. Item Description Default value range | perty
Name Range

Subprogram file name display:

The current program title field

displays the currently running

subprogram. Oto1

0: enable

1: disable

Support .txt file

0: disable Oto1
10017~ G-code edit 1: enable 1 0to 65535 -

setting Path of test program for friction

compensation:

The location where the program files

generated by the friction Oto1

compensation function are stored.

0: CF card

1: O_Macro

System macro command function

0: disable Oto1

1: enable
10018 | Background color | Sets the background color. LIGHTGRAY |0 to 65535| -
10019 | Title bar text color | Sets the text color for the title bar. BLACK |0to 65535 -
10020 M9® BATteXt et the text color for the mode bar. DARKBLUE (0 to 65535 -
10021 FUNCHOn bartext sers the text color for the function bar. BLACK 01065535 -
10022 | Label text color | Sets the text color for the labels. BLACK |0to 65535 -
10023 Numgglcé’;/alue Sets the text color for numeric values. BLUE 0to 65535 -
10024 1201 9MAINE | ers the color of table gridiine. BLACK 0to65535 -
10025 System cursor Sets the cursor color in the system. COLOR_ 0to 65535 -

color S07
10026 Systemiext g i ihe text highlight color in the system. WHITE  0to 65535 -
highlight color
10027 Software panel Sets the cursor color in the software panel. YELLOW |0 to 65535 -
cursor color
10028 Syst?:go?larm Sets the color of system alarms. RED 0to 65535 -
10029 Userdefined g the color of user-defined alarms. BLUE 01065535 -
alarm color
10042 Soft.war'e panel | Sets the text highlight color in the software COLOR_ 01065535 -
text highlight color| panel. S07
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Par.
No.

ltem

Description

Default value

Setting
range

Pro-
perty

10043

[PAR] group item
display

Name

Range

[OPERATE] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[MAGA] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[SPINDLE] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[MACHINE] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[HOME] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[COMP] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[SYSTEM] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[MLC] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[GRAPHIC] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[SERVO] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[CONFIG] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

[SET RIO] display

0: on; 1: off

Note: this parameter is only available for A
series models.

Oto1

0 to 65535
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T\jar. Item Description Default value ey ) P
o. range |perty
Enable the TEACH function for the
corresponding axis. The TEACH function of
the PRG group is only available in JOG or
MPG mode.

Name Range

X axis teaching
0: off; 1: on
Y axis teaching
0: off; 1: on
Z axis teaching
0: off; 1: on
Chamel0-te | oo
10044 annel 0 - axis SR 0 0to 65535 P
teaching setting B axis teaching

0to1
0: off; 1: on
C axis teaching
0: off; 1: on
U axis teaching
0: off; 1: on
V axis teaching
0: off; 1: on
W axis teaching
0: off; 1: on
Teaching G-code generation

0: only for moving axes; 1: for all Oto1
axes

0to1

Oto1

Oto1

Oto1

0to1

Oto1

Oto1

Name Range
[TUNING] display
0: on; 1: off Oto1

Note: this parameter is only available for
A series models.

[TEXT WR] display
0: on; 1: off Oto1

Note: this parameter is only available for
A series models.

[PRGJ/[OFS)/ [LOGO WR] display
10045 | [DGN] group item | . op,- 1. off 0 0to 65535 P
display Oto1

Note: this parameter is only available for
A series models.

[MACRO] display
0: on; 1: off Oto1

Note: this parameter is only available for
A series models.

[FILE QUEUE] display
0: on; 1: off Oto1

Note: this parameter is only available for
A series models.
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Par.
No.

ltem

Description

Default value

Setting
range

Pro-
perty

10053

Barcode setting

Name Range

Barcode file reading

0: disable

1: file scan (the PRG screen shows
the option of [BARCODE], and you
can use the LOAD function to load
the file to the main file).

2: special M trigger (scan the
barcode to load the corresponding
file to the main file).

Oto2

0to
1023

The special M relay for triggering
barcode reading

Barcode reading file source

0: CF card; 1: internal memory Oto

Barcode input mode

1
0: element; 1: system 0to

0to 8190

10054

Auto logout time

Sets the time duration for automatically
logging out the permission account. Unit: min

0 to 1440

10059

OFS input mode

Name Range

OFFSET

0: auxiliary key; 1: absolute;
2: incremental

WEAR

0: auxiliary key; 1: absolute;
2: incremental

COORD

0: auxiliary key; 1: absolute;
2: incremental

Oto2

Oto2

Oto2

Coordinate system auto setting

mode

0: write the machine coordinates to
the coordinate system

1: write the machine coordinates
corresponding to 0 point of
absolute coordinates to the
coordinate system

Oto1

Clear offset coordinates after
setting the workpiece coordinates

0: disable
1: enable

Oto1

0to 42

10060

Maximum tool
wear for a single
cut

Sets the maximum tool wear for a single cut to
avoid machining size error.
Unit: 0.001 mm

0 to 65535

10061

Barcode setting

Sets the maximum reading length.
0: 64 characters (maximum)
1-63: 1-63 characters

0to 63

10063

System default
main file

Sets to have the system read the specific NC
main file after each startup.

0: off; 1: on

Note: this parameter is only available for models
dedicated to CAD/CAM applicaitons.

Oto1

12-53



Parameter (PAR) Group Lathe Machine Operation and Maintenance Manual

12.10 MLC setting (MLC)
12.10.1 MLC parameter descriptions

PEL Item Description Default value | Setting | Pro-
No. range |perty
When you set this value and enable
Pr.2001 control flag, the MLC ladder
2000 MLC scan time scanning is avallaple at.a fixed time 2 2101000 P
interval (ms). Setting this value too large
can cause delays in updating the MLC
devices.
MLC fixed scan time
0: off
2001 Control flag : 0 Oto1 P
1: on (leaves more process resource for
the HMI)
2003 | Local /O fiter time | oot the filter time for local [/O. 0 0to20 | P
Unit: msec
12000 Program title Sets the program title. - - -
12001 Company name Enter the company name. - - -
12002 Designer name Enter the designer name. - - -
Sets whether to show the comments.
12003 Show comment 0: off 0 Oto1 -
1:0on
Sets whether to show the symbols.
12004 Show symbol 0: disable 0 Oto1 -
1:0on
12005 Ladder color Sets the ladder color. BLACK 0to 65535| -
12006 Ladder text color Sets the text color for the ladder. BLACK 0to 65535 -
12007 | Ladder symbol color | Sets the symbol color for the ladder. BLACK |0to 65535 -
12008 | Ladder cursor color | Sets the cursor color for the ladder. LIGHT BLUE |0 to 65535| -
Ladder monitoring | Sets the monitoring status display color LIGHT }
12009 status display color | for the ladder. GREEN 01065535
12010 Ladder device Sets the comment color of the device for BROWN |0 to 65535 -
comment color the ladder.
12011 Ladder segment | Sets the comment color of the section for BROWN |0t 65535 -
comment color the ladder.
12012 Ladder row comment | Sets the comment color of the ladder BROWN |0 to 65535 -
color row.
12013 Ladder monitoring | Sets the color of the monitoring values LIGHT RED |0 to 65535 -
value color for the ladder.
12014 | NCspecial device | g i e color of NC special devices. COLOR_ 14 {5 65535 -
color S2B
12015 | MLC Spfcfl'c";‘r' device | sets the color of MLC special devices. | MAGENTA |0 to 65535 -
Name Range
MLC edit protection:
when this function is enabled,
you can only edit the MLC
programs in EDIT mode. Oto1
0: off
12016 | MLC protection Lo 1 0to 65535 P
MLC display
0: on
1: off Oto1
Note: this parameter is only
available for A series models.
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Par.
No.

Iltem

Description

Default value

Setting
range

Pro-
perty

MLC auto backup: when this
function is enabled, the system
automatically makes a backup
of the MLC data and store it to
the CF card.

0: off
1:0on

Note: this parameter is only
available for A series models.

Oto1

EMG protection for MLC file
saving

0: on

1: off

Oto1

Show MLC file-saving reminder
upon group switch

0: off

1:on

Note: this parameter is only
available for A series models.

Oto1

12017

MLC setting

Name

Range

MLC file immediately takes
effect after loaded: when this
function is enabled, MLC files
take effect right after being
loaded without a system restart.
0: disable

1: enable

Oto1

Record system data in special
D registers

0: disable
1: enable

D1102: main file name

Name range: 00000 - 09999
D1103, D1104:

Total machining time (sec.)
D1105, D1106:

Single machining time (sec.)
D1107: year, month

D1108: day, hour

D1109: minute, second

Note: set hexadecimal format to
access the D registers and then
convert the data into decimal format
for use.

Example:

Year 2020 February 28",
PM06:45:59

D1107 =14 02

14 (HEX) = 20 (DEC)
Year 2000 + 20

02 (HEX) = 02 (DEC)
D1108=1C 12

1C (HEX) = 28 (DEC)
12 (HEX) = 18 (DEC)
D1109 = 2D 3B

2D (HEX) = 45 (DEC)
3B (HEX) = 59 (DEC)

0to1

Keyboard shortcuts for
triggering M device

0: off
1:0on

0to1

0 to 65535
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12-56

P, ltem Description Default value BT | -
No. range |perty
MLC user-defined keypad
0: off Oto1
1:0on
MLC user-defined keypad mode
0: single point Oto1
1: multiple points
[SPACE]+[POS]
M device triggered 0: function disabled }
12019 with keyboard 1 to 3071: sets the device M1 to M3071 0 0to 3071
shortcuts
[SPACE]+[PRG]
M device triggered 0: function disabled )
12020 with keyboard 1 to 3071: sets the device M1 to M3071 0 0o 3071
shortcuts
[SPACE]+[OFS]
M device triggered 0: function disabled }
12021 with keyboard 1 to 3071: sets the device M1 to M3071 0 0to 3071
shortcuts
[SPACE]+[DGN]
M device triggered 0: function disabled )
12022 with keyboard 1 to 3071: sets the device M1 to M3071 0 010 3071
shortcuts
[SPACE]+[ALM]
M device triggered 0: function disabled
12023 ; . 0 0 to 3071 -
with keyboard 1 to 3071: sets the device M1 to M3071 °
shortcuts
[SPACE]+[GRA]
M device triggered 0: function disabled
12024 71 -
0 with keyboard 1 to 3071: sets the device M1 to M3071 0 01030
shortcuts
[SPACE]+[PAR]
M device triggered 0: function disabled
12025 0 0 to 3071 -
with keyboard 1 to 3071: sets the device M1 to M3071 °
shortcuts
[SPACE]+[SOFT]
12026 M device triggered 0: function disabled 0 0 to 3071 )
with keyboard 1 to 3071: sets the device M1 to M3071
shortcuts
Name Range
Enable AO - A15 alarms Oto1
Enable A16 - A31 alarms Oto1
Enable A32 - A47 alarms Oto1
Enable A48 - A63 alarms Oto1
Enable A64 - A79 alarms Oto1
Enable A80 - A95 alarms Oto1
Enable A96 - A111 alarms Oto1
12027 | Enable user alarm 0 | Enable A112 - A127 alarms Oto1 0 0to 65535 P
Enable A128 - A143 alarms Oto1
Enable A144 - A159 alarms Oto1
Enable A160 - A175 alarms Oto1
Enable A176 - A191 alarms Oto1
Enable A192 - A207 alarms Oto1
Enable A208 - A223 alarms Oto1
Enable A224 - A239 alarms Oto1
Enable A240 - A255 alarms 0to1
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P, ltem Description Default value BT | -
No. range |perty
Name Range
Enable A256 - A271 alarms Oto1
Enable A272 - A287 alarms Oto1
Enable A288 - A303 alarms Oto1
Enable A304 - A319 alarms Oto1
Enable A320 - A335 alarms Oto1
Enable A336 - A351 alarms Oto1
Enable A352 - A367 alarms Oto1
12028 | Enable user alarm 1 | Enable A368 - A383 alarms Oto1 0 0to 65535| P
Enable A384 - A399 alarms Oto1
Enable A400 - A415 alarms Oto1
Enable A416 - A431 alarms Oto1
Enable A432 - A447 alarms Oto1
Enable A448 - A463 alarms Oto1
Enable A464 - A479 alarms Oto1
Enable A480 - A495 alarms Oto1
Enable A496 - A511 alarms Oto1
1. If this M device is on, the default key
combination function is disabled.
System / user-defined 2. If this M device is off, the default key
keypad combination function is enabled.
12029 . . . 0 0 to 3071 -
Switch the M device | Not&: _
number 1. This function only takes effect when
Pr.12017 [MLC user-defined keypad] is 1.
2. This parameter is only available for the
OPENCNC system.
1. Writes the key code received by the
keypad to the corresponding D
register.
2. When the key is pressed, the value is
Value of the user- written to the D register. When the
defined keypad ke i i
12030 yp y !<ey is released, the D register value 0 Oto 1535 -
Corresponded D is cleared to 0.
device number Note:
1. This function only takes effect when
Pr.12017 [MLC user-defined keypad] is 1.
2. This parameter is only available for the
OPENCNC system.
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12.11 Graph parameter (GRAPHIC)

12.11.1 Graph parameter descriptions

L Default | Setting Pro-
Par. No. ltem Description value range perty
14000 Line color Sets the line color. 0 0t0 65535 -
14001 | Background color | Sets the background color. 1183 |0t0 65535 -
Sets the graphic display.
ic di N R
14002 | CGraphic display ame % 1 0toes535 -
setting Line width Oto4
Enable the auxiliary line display Oto1
Name Range
Graphic default screen Oto1
X-Y plane display direction
0 1 2 3
W : ¥ - I - ¥ Oto3
I o | g Yo
14003 | Graphic setting | '~ Plane display drection 0 |0to65535 P
7 : ¥ l -y Oto3
Ly $3
X-Z plane display direction
0 1 2 3
E| g l “x 0to3
I | et : 2
X-Y plane graphic | The graphic dimension of the X-Y plane. 5to i
14004 dimension Unit: mm 200 100000
Y-Z plane graphic | The graphic dimension of the Y-Z plane. 5to i
14005 dimension Unit: mm 200 400000
X-Z plane graphic | The graphic dimension of the X-Z plane. 5to i
14006 dimension Unit: mm 200 100000
14007 X-Y-Z plane graphic | The graphic dimension of the X-Y-Z plane. 200 5to }
dimension Unit: mm 100000
Name Range
Auto preview:
When this function is enabled and you
press AUTO, the CNC quickly scans
the NC programs one time and
calculates the appropriate plot range Oto1
on the GRA screen. _
14008 | Graphic setting 0- do not execute auto preview 0 | 0t065535 P
1: execute auto preview
Reserve graphics after M30:
When this function is enabled, the
graphics are automatically reserved
after M30 is executed. Oto1
0: off
1:on
14010 Grid color Sets the grid color. 46516 |0to 65535 | -
14011 Subgrid color Sets the subgrid color. 46516 |0to 65535 | -
14012 Coorﬂgfgf axiS | gets the color of the coordinate axes. 65504 |0t0 65535 -
14013 | Auxiliary line color | Sets the color of the auxiliary lines. 2016 |0to 65535 -
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1212 Servo parameter (SERVO)
12.12.1 Servo parameter descriptions

Group| No. Name Description DL | iy
value range
PO 0 Firmware version | Displays the firmware version of the servo. - 0
Input for control | Sets the control mode. 0x00 to
P1 1 mode and control Name Range 0 0x110F
command Torque output direction Oto1 (HEX)
The low-pass filter for position commands is
Position command | usually used for eliminating undesired high-
P1 8 . - : 0 0
smoothing constant | frequency response or noise and smoothing
the commands. Unit: 10 msec
P1 32 Motor stop mode | Motor stop mode. 0 0to 20
The low-pass filter for S-curve is usually used
S-curve ACC/DEC | for eliminating undesired high-frequency
P1 36 - . 0 0
constant response or noise and smoothing the
commands. Unit: msec
P1 37 Load inertia ratio | Load inertia ratio of servo motor. Unit: 0.1 times| 10 0 to 2000
P1 44 E-gear ratio E-gear ratio numerator. Do not change the 1 110 (229-1)
numerator (N1) setting in the Servo On state. Unit: pulse
P1 45 E-gear ratio E-gear ratio denominator. Do not change the 1 110 (231-1)
denominator (M1) | setting in the Servo On state. Unit: pulse
. . Depends
P1 52 Regenerative resistor Regenerative resistor value Unit: ohm on Depends
value models | ©N models
. : Depends
P1 | 53 Regenerative resistor Regenerative resistor capacity Unit: Watt on Depends
capacity models | ©N models
. ... | Sets the maximum speed of the servo motor.
P 55 Maximum speed limit The default is the rated speed. Unit: rpm 0 01065535
P1 62 Percentage c_>f frltztlon Set.s_ tohe percentage of friction compensation. 0 0to 100
compensation (%) | Unit: %
Constant of friction | Sets the smoothing constant of friction
P1 63 . . = 4 4
compensation (ms) | compensation. Unit: ms
Position command - The moving filter smooths the beginning and
P1 68 e end of the step command, but it also delays 4 0to 100
moving filter -
the command. Unit: ms
Increasing the position control gain can
enhance the position response and reduce the
P2 0 | Position control gain | deviation in position control. If you set the 35 0 to 2047
value too high, it may cause vibration and
noise. Unit: rad/s
Adjusts the rate of change for the position
control gain according to the gain switching
P2 1 Ra.telz of change fo.r copdlt!on. This parameter is usuglly u§ed for 100 10 to 500
position control gain | adjusting the gain of the feed axis for it to be
in accordance with that of the spindle when
tapping. Unit: %
If the position control command changes
position smoothly, increasing the gain value
P2 2 Position feed forward | can reduce the position following errors. If the 50 0to 100

gain

command does not change smoothly,
decreasing the gain value can reduce the
mechanical vibration during operation. Unit: %
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Default | Setting

Group| No. Name Description
value range
If the position control command changes
position smoothly, decreasing the smoothing
Position feed forward | constant value can reduce the position
P2 3 gain smoothing following errors. If the command does not 5 2to0 100

constant change smoothly, increasing the smoothing
constant value can reduce the mechanical
vibration during operation. Unit: msec

Increasing the speed control gain can
enhance the speed response. If you set the
value too high, it may cause vibration and
noise. Unit: rad/s

P2 4 Speed control gain 500 0 to 8191

Rate of change for Adjusts the rate of change for the speed

P2 5 ; control gain according to the gain switching 100 10 to 500
speed control gain . o
condition. Unit: %
Increasing the value of the integral speed
Speed intearal control can enhance the speed response and
P2 | 6 P g reduce the deviation in speed control. If you 100 | Oto 1023
compensation - . . -
set the value too high, it may cause vibration
and noise. Unit: rad/s
If the speed control command changes speed
smoothly, increasing the gain value can
Speed feed forward reduce the speed following errors. If the
P2 7 P ain command does not change smoothly, 0 0to 100
9 decreasing the gain value can reduce
mechanical vibration.
Unit: %
P2 9 ]| response filter Dlgllt_al input response filter time. > 0 to 20
time Unit: 2 msec
DI1 functional . .
P2 10 planning DI1 functional planning - -
P2 11 DI2 funqtlonal DI2 functional planning - -
planning
P2 12 DI3 fungtlonal DI3 functional planning - -
planning
P2 13 Di4 funqtlonal Dl4 functional planning - -
planning
DI5 functional . .
P2 14 planning DI5 functional planning - -
P2 15 D6 fungt|onal DI6 functional planning - -
planning
P2 | 16 D7 fungtlonal DI7 functional planning - -
planning
P2 17 DI8 funqtlonal DI8 functional planning - -
planning
P2 | 23 Notch filter frequency | The first settln.g. for mechanical resonance 1000 | 50 to 1000
1) frequency. Unit: Hz
) The first Notch filter attenuation level. The
Notch filter

P2 24 ; Notch filter is disabled when this parameter is 0 0to 32
attenuation level (1) o
set to 0. Unit: dB

Sets the time constant for the low-pass filter

Resonance for resonance suppression. The low-pass filter
P2 25 suppression low- |.7 . . . . 2 0 to 1000
) is disabled when this parameter is set to 0.
pass filter oo
Unit: 0.1 msec
Increasing this parameter can increase the
damping of the speed loop. Setting the value
P2 | 26 Anti-interference gain of P2-26 to equal P2-06 is recommended. In 0 0

Position mode, decrease the value of this
parameter to reduce position overshoot.
Unit: 0.001
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Group| No. Name Description Dl iy
value range
Gain switching When the signal of gain switching is on, the 0to4
P2 | 27 |condition and method| rate of change for the speed control gain is 0 (HEX)
selection changed to the setting of P2-05.
P2 | 28 Gain switching time Co.n'trols the switching of smoothing gain. 10 0 to 1000
constant Unit: 10 msec
P2 | 43 Notch filter frequency | The second sv.at.tlng for mechanical resonance 1000 | 50 to 2000
(2) frequency. Unit: Hz
Notch filter The second Notch filter attenuation level.
P2 | 44 : The Notch filter is disabled when this 0 0to 32
attenuation level (2) . "
parameter is set to 0. Unit: dB
P2 | 45 Notch filter frequency | The third settlpg for mechanical resonance 1000 | 50 to 2000
3) frequency. Unit: Hz
) The third Notch filter attenuation level.
Notch filter e .
P2 | 46 : The Notch filter is disabled when this 0 0to 32
attenuation level (3) . "
parameter is set to 0. Unit: dB
0: fixed parameter settings
Auto resonance 1: automatically saves the parameter settings
P2 | 47 . . 1 Oto2
suppression mode | after resonance suppression
2: continuous suppression of resonance
P2 | 49 Spegd detection f||_ter Sets the filter for speed estimation. Unit: sec 0 Oto 1F
and jitter suppression
Oto
Rotary axis position | Sets the total number of pulses required for
P2 | 52 scale one turn of the rotation axis. 0 1’00%'800'0
Position intearal Increasing the position control integral
P2 | 53 9 compensation to reduce the position steady- 0 0to 1023
compensation o
state errors. Unit: rad/s
Sets the operation mode of the motor. Cycle
power to the servo to have the setting take
P2 | 69 | Absolute encoder | effect. 0 0to1
0: incremental type
1: absolute type
CAN / DMCNET
P3 12 open . CANopen / DMCNET support setting 0 0to 111
support setting
P4 0 Fault record (N) | The last abnormal status record. 0 -
P4 1 Fau(llt\lr?():ord The second to last abnormal status record. 0 -
P4 | 2 Fa”(',t\l";ord The third to last abnormal status record. 0 -
Fault record
P4 3 (N-3) The fourth to last abnormal status record. 0 -
P4 4 Fau(llt\ljc):ord The fifth to last abnormal status record. 0 -
P5 0 |Firmware subversion | Displays the firmware subversion of the servo. 0 -
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12.13 Channel setting (CONFIG)

You can enable the axes and define their attributes with this function as shown in Figure
12.13.1. This function is not available in AUTO and MDI modes.
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Figure 12.13.1

The operation steps are as follows.

(1) Press to enter the PAR screen.

(2) Press P to display the function bar on the third page.

(3) Press CONFIG to enter the channel setting screen.

(4) The attribute setting fields of an axis that is not enabled are grayed-out. Select the check
box of Enable for the axis to set its attributes.

(5) NC/MLC axis selection: select either NC or MLC axis.

(6) Port number: port number of the axis should be identical to the station number in the servo
system. No. 1 is compulsory while other numbers can be arranged randomly.

(7) After defining all the axes, press OK.

(8) Restart the NC system.

Note:

1. To enable an axis, firstly select the check box of the corresponding Enable field. Then, you can set the axis as either
an NC axis or MLC axis and set its port number which cannot be identical to other port numbers.

2. To disable an axis, move the cursor to the corresponding Enable field and press to cancel the selection.
Then, the axis is disabled.

3. When you change the value of the parameter with a P marked in the Parameter Name field, you have to restart the
NC system to have the changed value take effect. When you change the value of the parameter without a P marked

in the Parameter Name field, it takes effect immediately without power cycling of the system.
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12.14 RIO setting (SET RIO)

The NC system can add the control switches for external devices with the I/O extension

modules. You can enable the I/O module in the RIO Setting screen as shown in Figure 12.14.1. 1 2
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Figure 12.14.1

The operation steps are as follows.

(1) Press to enter the PAR screen.

(2) Press P to display the function bar on the third page.

(3) Press SET RIO to enter the RIO Setting page.

(4) Press @ and M to move the cursor to the corresponding Enable field of the specified RIO
port, and press to select the check box and enable its corresponding settings.

(5) Press [@=] and to move the cursor to the Sensor setting field, press , and an
input window appears. After entering the value, press to complete the setting.

(6) Press [@=] and to move the cursor to the Disc. field, and press to select or
cancel the selection.

(7) After enabling and setting all the I/O modules, press OK to complete the setting.
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12.14.1 Details of RIO setting
RIO: press OK after completing the settings.

RI1O
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(1) Displays the status of the RIO ports in sequence according to the station numbers.

(2) Select the check box of the corresponding Enable field and set the RIO type to 0 as AD/DA,
1 as DA, 2 as AD, or 3 as DIO.

(3) Dl input of the RIO can be set as the positive limit, negative limit, and home sensor of each
axis, while only the Dls of Station 0 (the first RIO board) can be set. DIs on other RIO
boards cannot be set. You can set 32 points in total from DIO to DI31.

(4) Select the Disc. Field to have the DO remain its status when it is disconnected from the

controller.
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Home Limit; press OK after completing the setting.

Erable RIO type

-~

111N nn

(1) Axis selection: positive limit DI, negative limit DI, and home DI of X - A axes are input from
the AXIS 1~4 connector on the controller (this connector is only available on NC3XX series

models). According to the selected axes, each axis takes three DI points from X256, which
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are positive limit DI, negative limit DI, and home limit DI respectively.

For example, if you select Y and Z axes, the positive limit, negative limit, and home limit for

each axis are as shown in the following table.

Signal Axis X axis Y axis Z axis
Positive limit AXIS_P1 X256 X259
Negative limit AXIS_P2 X257 X260

Home AXIS_P3 X258 X261

The special M relay code corresponding to the DI signal of each axis does not change

regardless of the signal source.

. Axis X axis Y axis Z axis
Signal
Positive limit M2144 M2148 M2152
Negative limit M2145 M2149 M2153
Home M2146 M2150 M2154
(2) Sets the filter level of the DI on the RIO board.
Level 0 Level 1 Level 2 Level 3 Level 4 Level 5
200 s 200 us 400 us 600 us 800 s 1ms
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12.14.2 Setting DAC module (NC-EIO-DAC04)

The following steps illustrate how to set the DAC (Digital to analog converter) module.

(1) In the RIO Setting screen, enable the 5" port. You can only set the 5 to 8™ ports of the
DAC module.

(2) Setits RIO type to 1, and then D1464 - D1467 correspond to the output points 0 - 3 on the
module card.

(3) Turn the rotary switch of the DAC module to 4.

(4) Connect the DAC module to the controller in the same way as connecting the RIO.

(5) After completing the previous four steps, cycle power to the system. Then, set the value
1024 to D1464, and you can measure 1.25V at the output point 0 on the DAC module
(-/+10V correspond to -8191 to +8192).

Refer to the following table for the RIO port numbers and their corresponding MLC special

register addresses.

DAC / Port No. 5 6 7 8

Output point 0 D1464 D1472 D1480 D1488
Output point 1 D1465 D1473 D1481 D1489
Output point 2 D1466 D1474 D1482 D1490
Output point 3 D1467 D1475 D1483 D1491
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12.15 Search (SEARCH)

You can use the Search function to find the specified parameter field by entering the parameter

number. The operation steps are as follows.

(1) Press to enter the PAR screen.

(2) Use P to turn the page and switch the function bar to the Search function page.

(3) Enter the parameter number to be searched to the input field in the lower left corner of the
screen.

(4) Press SEARCH to search for the specified parameter.

Note: in addition to using the Search function, you can also search for the parameter in the PAR screen by entering “S +

parameter number” and pressing ENTER|.

12.16 Parameter group (PAR GRP)

Various types of parameters are available in the NC system. Equipment distributors can use the
parameter group function to provide users with the most appropriate combination of parameters
according to industrial requirements for machining, which simplifies the complicated parameter
adjustments.

With this function, you can use GO5P__ to switch the parameter groups during machining as

shown in Figure 12.16.1.
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The operation steps are as follows.

(1) Press to enter the PAR screen.

(2) Use P to turn the page and switch the function bar to the PAR GRP function page.

(3) Press PAR GRP to enter the parameter group setting page.

(4) Enter the specified parameter number in the No. field and press to display the
corresponding parameter name.

(5) Press SRT PAR to display the parameters by numbers in ascending or descending order.
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(6) Press [@=] and to move the cursor to the Group field, enter the value, and press
to complete setting the parameter group. You can also stop the cursor at the
Group field, press RED PAR, and a confirmation window appears. Enter “Y” and press
to access the current parameter values and write them to the corresponding fields.

(7) To delete a group, press [<=| and to move the cursor to any of the fields of the group
to be deleted, press DEL GRP, and a confirmation window appears. Enter “Y” and press
to delete the group.

(8) After enabling multiple groups, press AVERAGE and a confirmation window appears. Enter
“Y” and press , and the system divides the maximum of the setting parameter by
the number of currently enabled groups and defines the quotient as the first term, assigning
values to each group field in arithmetic progression with the common difference the same
as the first term.

(9) Press SAVE, and a confirmation window appears. Enter “Y” and press to save the
settings.

(10) After setting the groups, press [@=| and to move the cursor to the specified group
field, then press WRT PAR, and a confirmation window appears. Enter “Y” and press
to write the values to corresponding parameters.

Note:

1. The WRT PAR (parameter write) function overwrites the original values, so ensure the new values are correct
before using this function.

2. The parameter group function supports up to 20 parameters and 20 groups.

12-68



Lathe Machine Operation and Maintenance Manual Parameter (PAR) Group

12.17 Other settings
12.17.1 Setting for absolute motor

Follow these steps to set the system when using the NC series controller with an absolute 1 2

motor.

(1) In the homing parameter screen, set Pr.616 Origin search mode to 5 (either an incremental
or absolute encoder can be used. When you use an absolute motor for the first time, cycle
power to the servo and controller after setting the parameter.)

Refer to the following figure.
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(2) After setting the parameter, to reset the absolute encoder, go to DGN > SYS MON > SRV

MON as shown in the following figure.

otz | swes 0 o || 5

Ch AxisContRdy Load Peak JL/Jm Dist. to ZP. MECH Home Abs Rst

] X . . I 1% I 8% I 1.2 I -1.6863 I ©.000 .
] ¥ . . I e % ‘ I 2% | I 8.2 | I -1.6895 | I 0.080 | .
] 4 . . I e % ‘ I 8 % | I 1.2 | I -1.6781 | I ©.000 | .
@ SPl . . I 9 % ‘ I 3% | I l1.e | I ©9.0000 | I @.000 |
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(3) Set the system to JOG or MPG mode to use the absolute reset function. In JOG or MPG
mode, move the axis to the position to be defined as the origin, enter “1” and press ENTER
to complete the setting. Meanwhile, the Home indicator is on, meaning that this axis has

completed homing.

Note:

1. When a servo alarm occurs, the special M relay for absolute reset (Abs Rst) becomes 0, meaning that the absolute
origin is lost. The following are the relevant alarms for absolute reset.
AL060: absolute position is lost. Perform absolute reset.
ALO061: battery undervoltage. Replace the battery of the encoder.

AL069: wrong encoder. Ensure an absolute encoder is connected.

2. In MPG mode, the absolute reset function is only applicable to the currently selected axis. For example, when you

select X axis in MPG mode, enter “1” and press ENTER| to complete the absolute reset.
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12.17.2 Setting synchronous motion control

Application description: the A axis (slave axis) is required to follow the Z axis (master axis) in the
same direction. Assuming that M13 is to enable the synchronous function and M14 is to disable
it, the settings are as follows.

1. SetPr.350 to 13.

2. SetPr.351to 14.

3. Set Pr.364 Synchronous control A to 3.

When M13 is executed, the MLC triggers M1088 (Trigger for synchronous control) and M1092
(A slave axis follows the master axis) at the same time. When the system commands the Z axis
to move, the A axis moves synchronously. If there is a command to move A axis when the
synchronous function is enabled, an alarm occurs since the slave axis (A axis) cannot receive a
motion command from the system. Execute M14 to turn off M1088 to disable the

synchronization function.
The synchronous control function is effective in AUTO, MDI, JOG, MPG, and HOME modes.

Important:

(1) Once you set an axis as a master axis, you cannot set it as a slave axis.

(2) Once you set an axis as a slave axis, you cannot set it as a master axis.

(3) Multiple slave axes can follow the same master axis.

(4) To perform homing when the synchronous control function is enabled, moves the master
axis.

(5) When you press , the system does not disable the synchronous control function.

Sample code:

G98

G90 G54 GO0 X0.000 Y0.000 z0.000

GO00 250.000 (Z axis moves individually)
GO00 A0.000 (A axis moves individually)

M13 (Synchronous motion function enabled)
G01 Z2100.000 F100 (A axis synchronously moves with the Z axis)
G4X2.000

G01 Z2150.000

M14 (Synchronous motion function disabled)
G00 A100.000 (A axis moves individually)
M30
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Relevant parameters:

I:\lar. ltem Description e St Property
0. value range
Halt M-code 1 (0: no setting)
Halt M-code 2
Halt M-code 3
- - Halt M-code 4
350 Halt M-code 0 0 to 1000 =
357 1-8 Halt M-code 5
Halt M-code 6
Halt M-code 7
Halt M-code 8
Sets the synchronization direction.
0: same direction
1: different directions
Name Range
Synchronous direction for X axis Oto1
o Synchronous direction for Y axis Oto1
360 Synchronlzatlon Synchronous direction for Z axis Oto1 0 0 to Ox3F P
direction control
Synchronous direction for A axis Oto1
Synchronous direction for B axis Oto1
Synchronous direction for C axis Oto1
Synchronous direction for U axis Oto1
Synchronous direction for V axis Oto1
Synchronous direction for W axis Oto1
Specifies the master axis when X axis is the
Svnch slave axis. For example, set this parameter to
361 ync troln;us 2 if desiring to set Y axis as the master axis for 0 Oto6 P
contro synchronous control.
0: disabled; 1 -9: X -W
Svnch Specifies the master axis when Y axis is the
362 | OIS slave axis. 0 0to6 P
0: disabled; 1 -9: X -W
Svnch Specifies the master axis when Z axis is the
363 ynenronous | qave axis. 0 0to6 P
control Z .
0: disabled; 1-9: X-W
Svnch Specifies the master axis when A axis is the
364 y::nt:(:)?zus slave axis. 0 0to6 P
0: disabled; 1 -9: X -W
Svnch Specifies the master axis when B axis is the
365 = SYNCNMONOUS - gjave axis. 0 0to6 P
control B ,
0: disabled; 1 -9: X -W
Svnch Specifies the master axis when C axis is the
366 %lcnt:grgus slave axis. 0 0to6 P
0: disabled; 1-9: X -W
Svnch Specifies the master axis when U axis is the
367 YncAronous | ¢4ye axis. 0 0to9 =]
control U .
0: disabled; 1-9: X-W
Specifies the master axis when V axis is the
Synchronous slave axis.
368 control V 0: disable 0 Oto9 P
0: disabled; 1-9: X-W
Specifies the master axis when W axis is the
Synchronous slave axis.
369 control W 0: disable 0 Oto9 P
0: disabled; 1-9: X -W
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Special M relays for enabling synchronous control function:

Function description Special relay code

Trigger for synchronous control M1088
X slave axis follows the master axis M1089
Y slave axis follows the master axis M1090
Z slave axis follows the master axis M1091
A slave axis follows the master axis M1092
B slave axis follows the master axis M1093
C slave axis follows the master axis M1094
U slave axis follows the master axis M1095
V slave axis follows the master axis M1096
W slave axis follows the master axis M1097
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12.17.3 Command transfer

Application description: transfer the command for Z axis to A axis (transfer axis).

Assuming that M20 is to enable transfer and M21 is to disable it, the settings are as follows.
1. SetPr.350 to 20.

2. SetPr.351to 21.

3. Set Pr.374 Transfer control A to 3.

After executing M20 to trigger M1098 (Trigger for transfer command) and M1102 (A axis
receives command from master axis), the system transfers the command that moves Z axis to A
axis (that is, Z axis does not move). If a command that moves the A axis is executed, an alarm
occurs since the transfer axis (A axis) cannot receive a motion command. Execute M21 to turn
off M1098 to disable the command transfer control function. Enabling (M20) and disabling (M21)
this function are only available in AUTO and MDI modes. Execute M21 to end the program. The

command transfer function is not available in JOG, MPG, and HOME modes.

Important:

(1) Once you set an axis as a transfer axis, you cannot set it as a master axis.

(2) Once you set an axis as a master axis, you cannot set it as a transfer axis.

(3) Multiple transfer axes can refer to the same master axis.

(4) The transfer function is not available in HOME mode.

(5) When you press , the system does not disable the command transfer function.

(6) When the command is transferred from Z axis to A axis, the tool length compensation
function is available.

(7) A cutting cycle command for Z axis can be transferred.

Sample code:

G98

G54 G00 X10.000 Y10.000 Z10.000

G00 Z50.000

G00 A0.000

M20 (The controller pre-reads M20 and then enables command transfer control.)
GO01 Z0. 000 F100 (The Z-axis command actually moves the A axis.)

G01 Z100.000

G4X2.

G01 Z150.000

M21 (The controller pre-reads M21 and then disables command transfer control.)
G00 A100.000

M30
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Relevant parameters:

Par. No.

Item

Description

Default
value

Setting
range

Property

350 - 357

Halt M-code
1-8

Halt M-code 1 (0: no setting)

Halt M-code 2

Halt M-code 3

Halt M-code 4

Halt M-code 5

Halt M-code 6

Halt M-code 7

Halt M-code 8

0 to 1000

370

Transfer control
direction

Sets the transfer control direction.

Bit 0 - 8: transfer direction of X - W axes
0: same direction

1: different directions

Name Range
Oto1
Oto1
Oto1
Oto1
Oto1
Oto1
Oto1
Oto1

Oto1

Transfer direction X

Transfer direction Y

Transfer direction Z

Transfer direction A

Transfer direction B

Transfer direction C

Transfer direction U

Transfer direction V

Transfer direction W

0 to Ox3F

371

Transfer control
X

Specifies the X axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
transferred to have the X axis move while the
originally commanded axis does not move. For
example, set this parameter to 2 if desiring to
transfer the control command from the Y axis.

0: disabled; 1-9: X-W

Oto6

372

Transfer control
Y

Specifies the Y axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
transferred to have the Y axis move while the
originally commanded axis does not move.

0: disabled; 1-9: X-W

Oto6

373

Transfer control
Z

Specifies the Z axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
transferred to have the Z axis move while the
originally commanded axis does not move.

0: disabled; 1 -9: X -W

Oto6

374

Transfer control
A

Specifies the A axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
transferred to have the A axis move while the
originally commanded axis does not move.

0: disabled; 1-9: X-W

Oto6

375

Transfer control
B

Specifies B axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
transferred to have the B axis move while the
originally commanded axis does not move.

0: disabled; 1-9: X-W

Oto6
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Default | Setting

Par. No. ltem Description
value range

Property

Specifies the C axis as the axis to receive the
transfer command. When transfer control
Transfer control| function is enabled, the command is

C transferred to have the C axis move while the
originally commanded axis does not move.

0: disabled; 1 -9: X -W

Specifies the U axis as the axis to receive the
transfer command. When transfer control
Transfer control| function is enabled, the command is

U transferred to have the U axis move while the
originally commanded axis does not move.

0: disabled; 1 -9: X -W

Specifies the V axis as the axis to receive the
transfer command. When transfer control
Transfer control| function is enabled, the command is

\VJ transferred to have the V axis move while the
originally commanded axis does not move.

0: disabled; 1-9: X-W

Specifies the W axis as the axis to receive the
transfer command. When transfer control
Transfer control| function is enabled, the command is

w transferred to have the W axis move while the
originally commanded axis does not move.

0: disabled; 1-9: X-W

376 0 Oto6 P

377 0 0to9 P

378 0 0to9 P

379 0 Oto9 P

Relevant special M relays for transfer control function:

Function description Special relay code

Trigger for transfer command M1098
X axis receives command from master axis M1099
Y axis receives command from master axis M1100
Z axis receives command from master axis M1101
A axis receives command from master axis M1102
B axis receives command from master axis M1103
C axis receives command from master axis M1104
U axis receives command from master axis M1105
V axis receives command from master axis M1106
W axis receives command from master axis M1107

Transfer function in execution M2228

12-76



Software (SOFT) Group

The SOFT group function is for customizing the operation screens with the CNCSoft

software. This chapter provides the example screens.

13.1 ScreenEditor SOftWaArE -«  corrriii i 13-2
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13-2

With the ScreenEditor, you can design your own operation screen to replace the machine

operation panel B or add customized functions.

Note: bold function names in a box (such as ) mean the keys on machine operation panel A; bold

function names (such as CLR ALL) mean the function keys of F1 - F6.

13.1 ScreenEditor software

B ScreenEditor
Go to the main page of the Delta CNCSoft software to open the ScreenEditor software for

screen editing, as shown in Figure 13.1.1.

ONCNetwork ¢ 00.71

DRNNE
nossRs

AR R -0

e ———— MLCEditor 11

DERE o8 omm

ParamEditor 10113

ScreenEditor 1o

Figure 13.1.1

B Enter ScreenEditor, and you can see the operation interface as shown in Figure 13.1.2.
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B After compiling the screens and creating the screen data files, you can import the files to the

controller using the USB disk or through the Internet, as shown in Figure 13.1.3.

13

Figure 13.1.3
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MLC Special M Relay 1 4
and Special D Register

This chapter provides detailed descriptions for the dedicated controlling devices of the
NC system, through which you can quickly check the MLC status in the NC system.

For more advanced control functions, refer to the NC Series MLC Application Manual.

141 Introduction to MLC special M relay and special D register -««-«-.veevenen 14-2
14.2 List of Specia] Ml e e 14-3
14.3 List of Specia] D it 14-29
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14.1 Introduction to MLC special M relay and special D
register

The MLC (Motion Logic Control) and NC are two independent systems. The MLC system
performs button triggering controls, MLC axis movements, and other logic controls, while the NC
system manages the system and servo axis related functions. The MLC special M relays and
special D registers serve as the I/O interface between these two systems for data exchange and

signal transmission.

The outputs mentioned in this chapter refer to the signals sent from the MLC special M relays
and special D registers to the NC system. On the other hand, the inputs refer to the signals sent
from the NC system to the MLC special M relays and special D registers. The M letter prefixed
codes are in bit format referring to signal 0 (Off) or 1 (On). The D prefixed codes are in word
format referring to numerical values such as 1000. The MLC special M relays and special D

registers are all represented in the form of M- and D- suffixed with four digits.

Data exchanges between the two systems are categorized into four groups.
1: MLC bit output from MLC to NC (special M, bit output)

2: MLC bit input from NC to MLC (special M, bit input)

3: MLC word output from MLC to NC (special D, word output)

4: MLC word input from NC to MLC (special D, word input)
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MLC Special M Relay and Special D register

The corresponding system variable is #1826.

14.2 List of special M

Function name Special M Description Dt%ige
Ml outputpoint 1 M1024 0 vetem variable e #0T. R
Ml outputpoint 2| M1025 | 0 e e e variable e #10z. R
HMI outputpoint 3| M1026 | 0 e B etem variable e #1803, R
Ml outputpoint 4 M1027 e vetem variable e #1804, RM
HMIoutputpoints | 1028 | 0 TR BECR e varial s #1005, | RW
HMIoutputpoint | 1029 | T TR BECR e variaol s #1006, | RW
Mouppan7 | IO S e AW
Mouppants | 10N S e A
Moupapants | M0 S e A
Moupusan 10 s B e
Woputpan 1| wioas | ST el e o e sy bl ).
Mospusan 12 it B e
Movppan 13 i S e e
Miouppan 14 M0 e AW
Movpupan 15| i B e o
Mospupan 1o it | B e
Mioupupont 7 | Moo B e L ey R
Mospupan 18 MOk B e
Mospan 19 Mz B e o
Wapupon20 | MI0Rs B e e o | o
Mioupuponz1 | Wi | B e e o R
Mioupuponzz | Wi | S e L oy R
Mioupupontzs | Wik | B e L ey R
Mo 24 IO e o AW
Mo ponzs | e e s
HMI output point 26 M1049 Sends the special M status to the system variable (#_). RIW
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Function name Special M Description DteVIce
ype
. Sends the special M status to the system variable (#_).
HMI output point 27 M1050 The corresponding system variable is #1827. RIW
. Sends the special M status to the system variable (#_).
HMI output point 28 M1051 The corresponding system variable is #1828. RIW
. Sends the special M status to the system variable (#_).
HMI output point 29 M1052 The corresponding system variable is #1829. RIW
. Sends the special M status to the system variable (#_).
HMI output point 30 M1053 The corresponding system variable is #1830. RIW
. Sends the special M status to the system variable (#_).
HMI output point 31 M1054 The corresponding system variable is #1831. RIW
. Sends the special M status to the system variable (#_).
HMI output point 32 M1055 The corresponding system variable is #1832. RIW
System mode You can control the statuses of M1056 - M1059 to
selection: switch between the system modes.
0: auto execution Binary -
q stem
(AUTO) M1059 | M1058 | M1057 | M1056 | Decimal = =Y°' 0
1: program edit M1056 (Bit3) | (Bit2) | (Bit1) | (Bit0)
(EDIT) M1057 0 0 0 0 0 AUTO
2: manual input (MDI R/W
3: MPG feedFi)ng( ) M1058 0 0 0 ! ! EDIT
(MPG) M1059 0 0 1 0 2 MDI
4: jog feeding (JOG) 0 0 1 1 3 MPG
5: rapid feeding 0 1 0 0 4 JOG
(RAPID) 0 1 0 1 5 RAPID
6: homing (HOME) 0 1 1 0 6 HOME
Single block M1060 In AUTO mode, the program stops after one block is RIW
execution executed.
Cycle Start M1061 The system executes Cycle Start. R/W
NC sto M1062 The NC controller pauses immediately after the special RIW
P M is triggered.
System stop M1063 The system stops operating. R/W
When M1076 or the Reset signal of machine operation
System reset M1064 panel A is triggered, the system resets, and this special R
M is triggered.
When the special M is triggered, the feed rate F of GO1
Dummy execution M1065 in AUTO mode refers to the feed rate specified in the R/M
D1062 register.
Optional stop M1066 The Optional stop key. When MO01 is executed, the RIW
(MO1 Pause) controller immediately stops.
. s When this function is enabled, the program skips the
Single block skip (/") M1067 block with the symbol /" R/W
anigl\(/:rlr::r):tess M1068 Locks the X, Y, and Z axes movements of the machine. R/W
l;]?g\ljezmz)::ts M1069 Locks the Z axis movement of the machine. R/W
s When this function is enabled, the limit signal of each
Ignore axis limit M1070 axis is ignored. R/W
Loc_ll<__lc\:/lc;d8e,sand M1071 The program skips M, S, and T-codes in the execution. R/W
The MLC sends this signal after the system confirms
DMCNET connection M1072 that the DMCNET connection is successful. Note that R
successful this signal signifies the connection is successful
instead of the Servo On status.
Trigger G31 Skip M1073 This function is not affected by the setting of Pr.307 RIW

[G31 input source].
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Function name Special M Description e
type
Macro call .|n|t|al M1074 M.acro call initialization (only works in AUTO mode and RIW
preparation with correct macro ID).
Macro call activation M1075 Macro. program activation (only works in AUTO mode RIW
and with correct macro ID).
System reset M1076 When the special M is triggered, the MLC sends the RIW
signal to the NC to reset the system.
When the special M is On, the NC system stops
Main program stops M1077 operating when the main program reads M99. You RIW
at M99 need to set Pr.308 [System halts when running to
M99].
M96 Program When the special M is triggered, the system executes
. . M1078 ; . R/W
interruption M96 Program interruption.
According to the setting of Pr.305 [EMG stop source],
MLC emergency stop M1079 when the special M is On, the system immediately R/W
stops.
Handwheel (MPG) During program execution, the movement speed is
. . M1080 controlled by the speed you rotate the handwheel R/W
simulation
(MPG).
Disable |nh|p|t zone M1085 Thg mhlblt zone protection is disabled after this special RIW
protection M is triggered.
Triager for To use the synchronous function, you need to set this
99 M1088 special M to On to have the system activate the R/W
synchronous control .
synchronous function.
X slave axis follows Have the X axis follow the master axis when the
: M1089 L R/W
the master axis synchronous function is used.
Y slave axis follows Have the Y axis follow the master axis when the
: M1090 L R/W
the master axis synchronous function is used.
Z slave axis follows Have the Z axis follow the master axis when the
; M1091 L R/W
the master axis synchronous function is used.
A slave axis follows Have the A axis follow the master axis when the
; M1092 L R/W
the master axis synchronous function is used.
B slave axis follows Have the B axis follow the master axis when the
; M1093 Lo R/W
the master axis synchronous function is used.
C slave axis follows Have the C axis follow the master axis when the
) M1094 L R/W
the master axis synchronous function is used.
U slave axis follows Have the U axis follow the master axis when the
) M1095 L R/W
the master axis synchronous function is used.
V slave axis follows Have the V axis follow the master axis when the
: M1096 Lo R/W
the master axis synchronous function is used.
W slave axis follows Have the W axis follow the master axis when the
. M1097 L R/W
the master axis synchronous function is used.
Triager for transfer To use the transfer function, you need to set this
99 M1098 special M to On to have the system activate the R/W
command .
transfer function.
X axis receives . .
command from the M1099 Have the X axis receive the command when the RIW
\ transfer function is used.
master axis
Y axis receives : .
command from the M1100 Have the Y axis receive the command when the RIW
. transfer function is used.
master axis
Z axis receives . :
command from the M1101 Have the Z axis receive the command when the RIW
. transfer function is used.
master axis
A axis receives . .
command from the M1102 Have the A axis receive the command when the RIW

master axis

transfer function is used.
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Function name Special M Description e
type
B axis receives . .
command from the M1103 Have the B axis receive the command when the RIW
. transfer function is used.
master axis
C axis receives . .
command from the M1104 Have the C axis receive the command when the RIW
: transfer function is used.
master axis
U axis receives . .
command from the M1105 Have the U axis receive the command when the RIW
: transfer function is used.
master axis
V axis receives : :
command from the M1106 Have the V axis receive the command when the RIW
: transfer function is used.
master axis
W axis receives . .
command from the M1107 Have the W axis receive the command when the RIW
: transfer function is used.
master axis
The handwheel (MPG) function is executed with the
keys on machine operation panel B, and this is a
Panel MPG pulse + M1118 forward pulse signal. Refer to D1040 for the enabling RIW
method.
The handwheel (MPG) function is executed with the
} keys on machine operation panel B, and this is a
Panel MPG pulse M1119 reverse pulse signal. Refer to D1040 for the enabling RIW
method.
1st spindle forward . for 1t spi ; . /
rotation M1120 The special M for 15t spindle forward rotation. R/W
st i
1 Sp'r’;‘t’:tai;ﬁ"erse M1121 | The special M for 1%t spindle reverse rotation. RIW
Change the statuses of M1122 and M1123 to switch
the gear ratio of the 1%t spindle.
M1123 M1122
0 0 1st gear ratio
. M1122 0 1 2" gear ratio
ot ami .
1 Splggllgcggﬁr ratio M1123 1 0 3" gear ratio R/W
1 1 4% gear ratio
1t gear ratio = Pr.422 / Pr.423
2"d gear ratio = Pr.424 / Pr.425
3 gear ratio = Pr.426 / Pr.427
4t gear ratio = Pr.428 / Pr.429
st gpi itioni
1" spindle positioning | w1124 | The special M for 15 spinde positioning. RIW
1st spindle retraction M1125 The special M for retracting the 15t spindle after RIW
after tapping tapping.
. . Trigger this special M to switch the lathe spindle
L:et?\,?esepr:ngl/essvgii(;h M1126 between the C axis and S axis. R/W
Note: this is a dedicated function for lathe.
oo Select the parameter to refer to for the analog voltage
1It spindle ar:}'og | V1157 | Proportional gain of the 1= spindle with this special M. -
voltage S;?ﬁ" lona Refer to Pr.413 when M1127 is On.
Refer to Pr.419 when M1127 is Off.
nd i
2 sp:g:jalﬁggmard M1136 The special M for 2™ spindle forward rotation. R/W
nd i
2" spindle reverse M1137 The special M for 2" spindle reverse rotation. R/W

rotation
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Function name Special M Description Dg,\r/,lge
Change the statuses of M1138 and M1139 to switch
the gear ratio of the 2" spindle.
M1138 M1139
0 0 1%t gear ratio
s M1138 0 1 2" gear ratio
2"9 spindle gear ratio 3 .
selection M1139 1 0 3" gear ratio R/W
1 1 4" gear ratio
1st gear ratio = Pr.462 / Pr.463
24 gear ratio = Pr.464 / Pr.465
3 gear ratio = Pr.466 / Pr.467
4t gear ratio = Pr.468 / Pr.469
-
2" spindle M1140 | The special M for 2 spindle positioning. RIW
positioning control
24 spindle retraction M1141 The special M for retracting the 2" spindle after RIW
after tapping tapping.
o Select the parameter to refer to for the analog voltage
2| spindle anglogl M1143 proportional gain of the 2" spindle with this special M. RIW
voltage g;‘i’rfm'o”a Refer to Pr.453 when M1143 is On.
Refer to Pr.459 when M1143 is Off.
MST code execution When this special M is On, the MLC sends the signal to
complete M1152 inform the NC system that the M, S, or T-code R/W
P execution is complete.
Scrgen element M1153 When the screen element is triggered, M1153 is On. R
trigger 1/0
Tool magazine 1 Tool magazine 1 moves forward. When this special M
moves ?orward M1168 is On, the value of D1372 (Rotation increment) R/W
increases by 1.
Tool magazine 1 Tool magazine 1 moves backward. When this special
9 M1169 M is On, the value of D1372 (Rotation increment) R/W
moves backward decreases by 1
Tool change in tool M1170 Exchange the data of D1371 (Standby tool number) RIW
magazine 1 and D1374 (Spindle tool number).
Tool magazine 1 M1171 When this special M is On, the tool data in tool R/W
reset magazine 1 is reset.
Tool magazine 2 Tool magazine 2 moves forward. When this special M
moves ?orward M1172 is On, the value of D1377 (Tool magazine 2 tool pot R/W
number (standby)) increases by 1.
Tool magazine 2 Tool magazine 2 moves backward. When this special
moves b%ckward M1173 M is On, the value of D1377 (Tool magazine 2 tool pot R/W
number (standby)) decreases by 1.
Tool change in tool M1174 Exchange the data of D1375 (Standby tool number) RIW
magazine 2 and D1378 (Spindle tool number).
Tool magazine 2 M1175 When this special M is On, the tool data in tool RIW
reset magazine 2 is reset.
Activate X axis . N .
(MLC axis) M1184 The special M for activating the MLC X axis. R/W
Activate Y axis . N .
(MLC axis) M1185 The special M for activating the MLC Y axis. R/W
Activate Z axis . N .
(MLC axis) M1186 The special M for activating the MLC Z axis. R/W
Activate A axis . N .
(MLC axis) M1187 The special M for activating the MLC A axis. R/W
Activate B axis . N .
(MLC axis) M1188 The special M for activating the MLC B axis. R/W
Activate C axis . L .
(MLC axis) M1189 The special M for activating the MLC C axis. R/W
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Function name Special M Description D;\g:e
Activate U axis . N .
(MLC axis) M1190 The special M for activating the MLC U axis. R/W
Activate V axis . I .
(MLC axis) M1191 The special M for activating the MLC V axis. R/W
Activate W axis . I .
(MLC axis) M1192 The special M for activating the MLC W axis. R/W
Activate the spindle . I .
(MLC axis) M1193 The special M for activating the MLC spindle. R/W
MLC axis incremental M1194 The special D positioning command values specified RIW
motion command by each MLC axis are incremental values.
NC / MLC axis M1200 | On: MLC axis; off: NC axis. RIW
switching (X axis)
NC / MLC axis M1201 | On: MLC axis; off: NC axis. RIW
switching (Y axis)
NC / MLC axis M1202 | On: MLC axis; off: NC axis. RIW
switching (Z axis)
NC /MLC axis M1203 | On: MLC axis; off: NC axis. RIW
switching (A axis)
NC / MLC axis M1204 | On: MLC axis; off: NC axis. RIW
switching (B axis)
NC / MLC axis M1205 | On: MLC axis; off: NC axis. RIW
switching (C axis)
NC / MLC axis M1206 | On: MLC axis; off: NC axis. RIW
switching (U axis)
NC / MLC axis M1207 | On: MLC axis; off: NC axis. RIW
switching (V axis)
NC / MLC axis M1208 | On: MLC axis; off: NC axis. RIW
switching (W axis)
X axiscgonr:rv;rd og M1216 Special M for triggering X axis forward jog operation. R/W
Y axiscgzr;/rv;rd og M1217 Special M for triggering Y axis forward jog operation. R/W
z axiscgonr;/rv;rd og M1218 Special M for triggering Z axis forward jog operation. R/W
A aX|scgonr;/rv;rd log M1219 Special M for triggering A axis forward jog operation. R/W
B axiscz;r;/rv;rd og M1220 Special M for triggering B axis forward jog operation. R/W
C aX|sC£<:1rt\:/;rd log M1221 Special M for triggering C axis forward jog operation. R/W
U aX|sC£<:1rt\:/;rd log M1222 Special M for triggering U axis forward jog operation. R/W
v aX|sCfOc:1rtvrv;rd log M1223 Special M for triggering V axis forward jog operation. R/W
w ax'igﬂ?&?m log M1224 Special M for triggering W axis forward jog operation. R/W
X aX|sC;?1\;reglse 1og M1226 Special M for triggering X axis reverse jog operation. R/W
Y aX|sC(r)er:]\{?c:|se 109 M1227 Special M for triggering Y axis reverse jog operation. R/W
z ams&;::;gise log M1228 Special M for triggering Z axis reverse jog operation. R/W
A ams&:a;z;se log M1229 Special M for triggering A axis reverse jog operation. R/W

14-8



Lathe Machine Operation and Maintenance Manual

MLC Special M Relay and Special D register

Function name Special M Description e
type
B aX|sC:)er>]\;rec:|se log M1230 Special M for triggering B axis reverse jog operation. R/W
C ax'scgi\,:reorls €109 M1231 Special M for triggering C axis reverse jog operation. R/W
U ax'scgen\,forls €Jog M1232 Special M for triggering U axis reverse jog operation. R/W
v ax'scgi\;gfe log M1233 Special M for triggering V axis reverse jog operation. R/W
w aX|sé£¢re]\t/reorlse log M1234 Special M for triggering W axis reverse jog operation. R/W
X axis homing control M1236 Special M for triggering X axis homing. R/W
Y axis homing control M1237 Special M for triggering Y axis homing. R/W
Z axis homing control M1238 Special M for triggering Z axis homing. R/W
A axis homing control M1239 Special M for triggering A axis homing. R/W
B axis homing control M1240 Special M for triggering B axis homing. R/W
C axis homing control M1241 Special M for triggering C axis homing. R/W
U axis homing control M1242 Special M for triggering U axis homing. R/W
V axis homing control M1243 Special M for triggering V axis homing. R/W
W axis homing control M1244 Special M for triggering W axis homing. R/W
Cancel X axis .1 st M1248 Special M for canceling the X axis 15t software limit. R/W
software limit
Cancel Y axis .1 st M1249 Special M for canceling the Y axis 15t software limit. R/W
software limit
Cancel Z axis .1 st M1250 Special M for canceling the Z axis 15t software limit. R/W
software limit
Cancel A axis .1 st M1251 Special M for canceling the A axis 15 software limit. R/W
software limit
Cancel B axis .1 st M1252 Special M for canceling the B axis 15 software limit. R/W
software limit
Cancel C axis .1 st M1253 Special M for canceling the C axis 15t software limit. R/W
software limit
Cancel U axis .1 st M1254 Special M for canceling the U axis 15t software limit. R/W
software limit
Cancel V axis .1 st M1255 Special M for canceling the V axis 15t software limit. R/W
software limit
Cancel W a).(|s.1st M1256 Special M for canceling the W axis 15t software limit. R/W
software limit
Lock X axis M1257 Special M for locking X axis. R/W
Lock Y axis M1258 Special M for locking Y axis. R/W
Lock Z axis M1259 Special M for locking Z axis. R/W
Lock A axis M1260 Special M for locking A axis. R/W
Lock B axis M1261 Special M for locking B axis. R/W
Lock C axis M1262 Special M for locking C axis. R/W
Lock U axis M1263 Special M for locking U axis. R/W
Lock V axis M1264 Special M for locking V axis. R/W
Lock W axis M1265 Special M for locking W axis. R/W
X axis Servo Off M1266 Special M for setting the X axis to Servo Off status. R/W
Y axis Servo Off M1267 Special M for setting the Y axis to Servo Off status. R/W
Z axis Servo Off M1268 Special M for setting the Z axis to Servo Off status. R/W
A axis Servo Off M1269 Special M for setting the A axis to Servo Off status. R/W
B axis Servo Off M1270 Special M for setting the B axis to Servo Off status. R/W
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Function name Special M Description DEIED
type
C axis Servo Off M1271 Special M for setting the C axis to Servo Off status. R/W
U axis Servo Off M1272 Special M for setting the U axis to Servo Off status. R/W
V axis Servo Off M1273 Special M for setting the V axis to Servo Off status. R/W
W axis Servo Off M1274 Special M for setting the W axis to Servo Off status. R/W
Switch MLC X axis . I .
command to M1280 The MLC X axis positioning command (D1064) is RIW
incremental incremental.
Switch MLC Y axis . —— .
command to M1281 The MLC Y axis positioning command (D1066) is RIW
incremental incremental.
Switch MLC Z axis . T .
command to M1282 The MLC Z axis positioning command (D1068) is RIW
incremental incremental.
Switch MLC A axis . —— .
command to M1283 The MLC A axis positioning command (D1070) is RIW
incremental incremental.
Switch MLC B axis . I .
command to M1284 The MLC B axis positioning command (D1072) is RIW
incremental incremental.
Switch MLC C axis . I .
command to M1285 The MLC C axis positioning command (D1074) is RIW
incremental incremental.
Switch MLC U axis . I .
command to M1286 The MLC U axis positioning command (D1076) is RIW
incremental incremental.
Switch MLC V axis . T .
command to M1287 ;Ir']t;?el\rcll_e(;t\all axis positioning command (D1078) is RIW
incremental ’
Switch MLC W axis . T .
command to M1288 ;Ir']tgtrael:/lnl_e(;trl/ axis positioning command (D1080) is RIW
incremental ’
MLC X axis control M1289 When the special M is On, X axis is in speed mode. RIW
mode When the special M is Off, X axis is in position mode.
MLC Y axis control M1290 When the special M is On, Y axis is in speed mode. RIW
mode When the special M is Off, Y axis is in position mode.
MLC Z axis control M1291 When the special M is On, Z axis is in speed mode. R/W
mode When the special M is Off, Z axis is in position mode.
MLC A axis control M1292 When the special M is On, A axis is in speed mode. R/W
mode When the special M is Off, A axis is in position mode.
MLC B axis control M1293 When the special M is On, B axis is in speed mode. RIW
mode When the special M is Off, B axis is in position mode.
MLC C axis control M1294 When the special M is On, C axis is in speed mode. R/W
mode When the special M is Off, C axis is in position mode.
MLC U axis control M1295 When the special M is On, U axis is in speed mode. R/W
mode When the special M is Off, U axis is in position mode.
MLC V axis control M1296 When the special M is On, V axis is in speed mode. RIW
mode When the special M is Off, V axis is in position mode.
MLC W axis control M1297 When the special M is On, W axis is in speed mode. R/W
mode When the special M is Off, W axis is in position mode.
- When you set the special M to On in the MLC axis
S Zl;_dcir:( 33[(',; h'%r:i'n M1298 mode and trigger the corresponding DI of X axis, the R/W
P P ggering MLC X axis immediately stops.
s When you set the special M to On in the MLC axis
MLC ¥ axis high- M1299 mode and trigger the corresponding DI of Y axis, the R/W

speed input triggering

MLC Y axis immediately stops.
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Function name Special M Description
type

When you set the special M to On in the MLC axis
M1300 mode and trigger the corresponding DI of Z axis, the R/W
MLC Z axis immediately stops.

MLC Z axis high-
speed input triggering

When you set the special M to On in the MLC axis
M1301 mode and trigger the corresponding DI of A axis, the R/W
MLC A axis immediately stops.

MLC A axis high-
speed input triggering

When you set the special M to On in the MLC axis
M1302 mode and trigger the corresponding DI of B axis, the R/W
MLC B axis immediately stops.

MLC B axis high-
speed input triggering

When you set the special M to On in the MLC axis
M1303 mode and trigger the corresponding DI of C axis, the R/W
MLC C axis immediately stops.

MLC C axis high-
speed input triggering

When you set the special M to On in the MLC axis
M1304 mode and trigger the corresponding DI of U axis, the R/W
MLC U axis immediately stops.

MLC U axis high-
speed input triggering

When you set the special M to On in the MLC axis
M1305 mode and trigger the corresponding DI of V axis, the R/W
MLC V axis immediately stops.

MLC V axis high-
speed input triggering

When you set the special M to On in the MLC axis
M1306 mode and trigger the corresponding DI of W axis, the R/W
MLC W axis immediately stops.

When the special M is On, the 1stand 2" spindle

MLC W axis high-
speed input triggering

Spindle speed M1307 speed commands refer to the settings of D1148 and RIW
command source D1152; when the special M is Off, the spindle speed
command refers to the S-code setting in the program.
Allow X axis When Pr.501 [Axis movement protection] is set to 1,
M1312 you have to set this special M to On for the X axis to R/W
movement
move.
Allow Y axis When Pr.501 [Axis movement protection] is set to 1,
M1313 you have to set this special M to On for the Y axis to R/W
movement
move.
Allow Z axis When Pr.501 [Axis movement protection] is set to 1,
M1314 you have to set this special M to On for the Z axis to R/W
movement
move.
Allow A axis When Pr.501 [Axis movement protection] is set to 1,
M1315 you have to set this special M to On for the A axis to R/W
movement
move.
Allow B axis When Pr.501 [Axis movement protection] is set to 1,
M1316 you have to set this special M to On for the B axis to R/W
movement
move.
Allow C axis When Pr.501 [Axis movement protection] is set to 1,
M1317 you have to set this special M to On for the C axis to R/W
movement
move.
Allow U axis When Pr.501 [Axis movement protection] is set to 1,
M1318 you have to set this special M to On for the U axis to R/W
movement
move.
Allow V axis When Pr.501 [Axis movement protection] is set to 1,
M1319 you have to set this special M to On for the V axis to R/W
movement
move.
Allow W axis When Pr.501 [Axis movement protection] is set to 1,
M1320 you have to set this special M to On for the W axis to R/W

movement

move.
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Function name

Special M

Description

Device
type

Lock machine X axis
movement in positive
direction

M1344

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the X axis from moving in the
positive direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the X axis from
moving in the positive direction whether Pr.485 is set or
not. In HOME mode, setting this special M to On
disables the X axis from executing homing.

R/W

Lock machine Y axis
movement in positive
direction

M1345

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the Y axis from moving in the
positive direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the Y axis from
moving in the positive direction whether Pr.485 is set or
not. In HOME mode, setting this special M to On
disables the Y axis from executing homing.

R/W

Lock machine Z axis
movement in positive
direction

M1346

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the Z axis from moving in the
positive direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the Z axis from
moving in the positive direction whether Pr.485 is set or
not. In HOME mode, setting this special M to On
disables the Z axis from executing homing.

R/W

Lock machine A axis
movement in positive
direction

M1347

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the A axis from moving in the
positive direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the A axis from
moving in the positive direction whether Pr.485 is set or
not. In HOME mode, setting this special M to On
disables the A axis from executing homing.

R/W

Lock machine B axis
movement in positive
direction

M1348

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the B axis from moving in the
positive direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the B axis from
moving in the positive direction whether Pr.485 is set or
not. In HOME mode, setting this special M to On
disables the B axis from executing homing.

R/W

Lock machine C axis
movement in positive
direction

M1349

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the C axis from moving in the
positive direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the C axis from
moving in the positive direction whether Pr.485 is set or
not. In HOME mode, setting this special M to On
disables the C axis from executing homing.

R/W

Lock machine U axis
movement in positive
direction

M1350

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the U axis from moving in the
positive direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the U axis from
moving in the positive direction whether Pr.485 is set or
not. In HOME mode, setting this special M to On
disables the U axis from executing homing.

R/W
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Function name

Special M

Description

Device
type

Lock machine V axis
movement in positive
direction

M1351

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the V axis from moving in the
positive direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the V axis from
moving in the positive direction whether Pr.485 is set or
not. In HOME mode, setting this special M to On
disables the V axis from executing homing.

R/W

Lock machine W axis
movement in positive
direction

M1352

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the W axis from moving in the
positive direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the W axis from
moving in the positive direction whether Pr.485 is set or
not. In HOME mode, setting this special M to On
disables the W axis from executing homing.

R/W

Lock machine X axis
movement in
negative direction

M1353

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the X axis from moving in the
negative direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the X axis from
moving in the negative direction whether Pr.485 is set
or not. In HOME mode, setting this special M to On
disables the X axis from executing homing.

R/W

Lock machine Y axis
movement in
negative direction

M1354

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the Y axis from moving in the
negative direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the Y axis from
moving in the negative direction whether Pr.485 is set
or not. In HOME mode, setting this special M to On
disables the Y axis from executing homing.

R/W

Lock machine Z axis
movement in
negative direction

M1355

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the Z axis from moving in the
negative direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the Z axis from
moving in the negative direction whether Pr.485 is set
or not. In HOME mode, setting this special M to On
disables the Z axis from executing homing.

R/W

Lock machine A axis
movement in
negative direction

M1356

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the A axis from moving in the
negative direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the A axis from
moving in the negative direction whether Pr.485 is set
or not. In HOME mode, setting this special M to On
disables the A axis from executing homing.

R/W

Lock machine B axis
movement in
negative direction

M1357

When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
special M to On disables the B axis from moving in the
negative direction. In JOG, MPG, and RAPID modes,
setting this special M to On disables the B axis from
moving in the negative direction whether Pr.485 is set
or not. In HOME mode, setting this special M to On
disables the B axis from executing homing.

R/W
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Function name Special M Description DENED
type
When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
Lock machine C axis special M to On disables the C axis from moving in the
- negative direction. In JOG, MPG, and RAPID modes,
movement in M1358 . . . . . R/W
negative direction settlng thls special M to Qn dllsables the C axis ffom
moving in the negative direction whether Pr.485 is set
or not. In HOME mode, setting this special M to On
disables the C axis from executing homing.
When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
Lock machine U axis special M to On disables the U axis from moving in the
- negative direction. In JOG, MPG, and RAPID modes,
movement in M1369 ina thi ial M isables th is R/W
negative direction settlpg t_ is special N to (_)n dllsab es the U axis rom
moving in the negative direction whether Pr.485 is set
or not. In HOME mode, setting this special M to On
disables the U axis from executing homing.
When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
Lock machine V axis special M to On disables the V axis from moving in the
. negative direction. In JOG, MPG, and RAPID modes,
movement in M1360 . . . . . R/W
negative direction settlng t_hls special M to Qn dllsables the V axis fr.om
moving in the negative direction whether Pr.485 is set
or not. In HOME mode, setting this special M to On
disables the V axis from executing homing.
When Pr.485 [Lock axis moving direction in AUTO
mode] is set to 1, in AUTO and MDI modes, setting this
Lock machine W axis special M to On disables the W axis from moving in the
. negative direction. In JOG, MPG, and RAPID modes,
movement in M1361 . . . . . R/W
negative direction settlng thls special M to Qn dllsables the W axis from
moving in the negative direction whether Pr.485 is set
or not. In HOME mode, setting this special M to On
disables the W axis from executing homing.
Trigger breakpoint The MLC sends this special M signal to trigger the
; M1567 - ; R/W
search function breakpoint search function.
. . The status of this special M can be switched by the NC
HMinput point 1 M2080 system variable #1864. R
. . The status of this special M can be switched by the NC
HMlinput point 2 M2081 system variable #1865. R
. . The status of this special M can be switched by the NC
HMlinput point 3 M2082 system variable #1866. R
. . The status of this special M can be switched by the NC
HMI input point 4 M2083 system variable #1867. R
. . The status of this special M can be switched by the NC
HMlinput point 5 M2084 system variable #1868. R
. . The status of this special M can be switched by the NC
HMlinput point 6 M2085 system variable #1869. R
. . The status of this special M can be switched by the NC
HMlinput point 7 M2086 system variable #1870. R
. . The status of this special M can be switched by the NC
HMlinput point 8 M2087 system variable #1871. R
. . The status of this special M can be switched by the NC
HMlinput point 9 M2088 system variable #1872. R
. . The status of this special M can be switched by the NC
HMI input point 10 M2089 system variable #1873. R
. . The status of this special M can be switched by the NC
HMI input point 11 M2090 system variable #1874 R
. . The status of this special M can be switched by the NC
HMI input point 12 M2091 system variable #1875. R
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Function name Special M Description DEIED
type
. . The status of this special M can be switched by the NC
HMIinput point 13 M2092 system variable #1876. R
. . The status of this special M can be switched by the NC
HMI input point 14 M2093 system variable #1877. R
. . The status of this special M can be switched by the NC
HMI input point 15 M2094 system variable #1878, R
. . The status of this special M can be switched by the NC
HMI input point 16 M2095 system variable #1879. R
. . The status of this special M can be switched by the NC
HMIinput point 17 M2096 system variable #1880. R
. . The status of this special M can be switched by the NC
HMIinput point 18 M2097 system variable #1881. R
. . The status of this special M can be switched by the NC
HM input point 19 M2098 system variable #1882. R
. . The status of this special M can be switched by the NC
HMI input point 20 M2099 system variable #1883. R
. . The status of this special M can be switched by the NC
HM input point 21 M2100 system variable #1884. R
. . The status of this special M can be switched by the NC
HM input point 22 M2101 system variable #1885. R
. . The status of this special M can be switched by the NC
HM input point 23 M2102 system variable #1886. R
. . The status of this special M can be switched by the NC
HMI input point 24 M2103 system variable #1887. R
. . The status of this special M can be switched by the NC
HMI input point 25 M2104 system variable #1888. R
. . The status of this special M can be switched by the NC
HMI input point 26 M2105 system variable #1889. R
. . The status of this special M can be switched by the NC
HMI input point 27 M2106 system variable #1890. R
. . The status of this special M can be switched by the NC
HMI input point 28 M2107 system variable #1891. R
. . The status of this special M can be switched by the NC
HMI input point 29 M2108 system variable #1892. R
. . The status of this special M can be switched by the NC
HMIinput point 30 M2109 system variable #1893. R
. . The status of this special M can be switched by the NC
HMI input point 31 M2110 system variable #1894. R
. . The status of this special M can be switched by the NC
HMI input point 32 M2111 system variable #1895, R
NC system is started When the NC system is ready, it sets this special M to
M2112 R
and ready On.
System macro alarm When the macro alarm (MR ) occurs in the NC
M2113 . . R
occurs system, the system sets this special M to On.
Svstem emergenc When you press the EMERGENCY STOP button to
¥ gency M2114 immediately stop the system, the system sets this R
stop .
special M to On.
Servo enabled M2115 When the servo is ready, the system sets this special R
M to On.
X axis at the origin M2119 When the machlne cqordlnate of X axis is 0, the NC R
system sets this special M to On.
Y axis at the origin M2120 When the machlne cqordlnate of Y axis is 0, the NC R
system sets this special M to On.
Z axis at the origin M2121 When the machine coordinate of Z axis is 0, the NC R
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A axis at the origin M2122 When the machlne cqordlnate of A axis is 0, the NC R
system sets this special M to On.
B axis at the origin M2123 When the machlne cqordlnate of B axis is 0, the NC R
system sets this special M to On.
C axis at the origin M2124 When the machlne cqordlnate of C axis is 0, the NC R
system sets this special M to On.
U axis at the origin M2125 When the machlne cqordlnate of U axis is 0, the NC R
system sets this special M to On.
V axis at the origin M2126 When the machlne co_ordlnate of V axis is 0, the NC R
system sets this special M to On.
W axis at the origin M2127 When the machlne co_ordlnate of W axis is 0, the NC R
system sets this special M to On.
MLC X axis high- When the MLC X axis high-speed input trigger (M1298)
speed input triggering M2128 is set to On and the DI of X axis is triggered, the NC R
feedback sets this special M to On.
MLC Y axis high- When the MLC Y axis high-speed input trigger (M1299)
speed input triggering M2129 is set to On and the DI of Y axis is triggered, the NC R
feedback sets this special M to On.
MLC Z axis high- When the MLC Z axis high-speed input trigger (M1300)
speed input triggering M2130 is set to On and the DI of Z axis is triggered, the NC R
feedback sets this special M to On.
MLC A axis high- When the MLC A axis high-speed input trigger (M1301)
speed input triggering M2131 is set to On and the DI of A axis is triggered, the NC R
feedback sets this special M to On.
MLC B axis high- When the MLC B axis high-speed input trigger (M1302)
speed input triggering M2132 is set to On and the DI of B axis is triggered, the NC R
feedback sets this special M to On.
MLC C axis high- When the MLC C axis high-speed input trigger (M1303)
speed input triggering M2133 is set to On and the DI of C axis is triggered, the NC R
feedback sets this special M to On.
MLC U axis high- When the MLC U axis high-speed input trigger (M1304)
speed input triggering M2134 is set to On and the DI of U axis is triggered, the NC R
feedback sets this special M to On.
MLC V axis high- When the MLC V axis high-speed input trigger (M1305)
speed input triggerin M2135 is set to On and the DI of V axis is triggered, the NC R
p p ggering 99
feedback sets this special M to On.
MLC W axis high- When the MLC W axis high-speed input trigger (M1306)
speed input triggering M2136 is set to On and the DI of W axis is triggered, the NC R
feedback sets this special M to On.
When the G31P1 (High-speed input contact 1) Skip
HSI M2142 signal is input to the NC, this special M is On. R
When the G31P2 (High-speed input contact 2) Skip
HSI2 M2143 signal is input to the NC, this special M is On. R
Port 1 positive When the positive hardware limit of Port 1 is triggered,
. M2144 . ; . R
hardware limit this special M is On.
Port 1 negative When the negative hardware limit of Port 1 is triggered,
. M2145 . ; ; R
hardware limit this special M is On.
Port 1 home signal M2146 Whep the home signal of Port 1 is triggered, this R
special M is On.
Port 2 positive When the positive hardware limit of Port 2 is triggered,
. M2148 . ; ; R
hardware limit this special M is On.
Port 2 negative When the negative hardware limit of Port 2 is triggered,
. M2149 . ; ; R
hardware limit this special M is On.
Port 2 home signal M2150 Whep the home signal of Port 2 is triggered, this R
special M is On.
Port 3 positive M2152 When the positive hardware limit of Port 3 is triggered, R

hardware limit

this special M is On.
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Port 3 negative When the negative hardware limit of Port 3 is triggered,
- M2153 . ; ; R
hardware limit this special M is On.
Port 3 home signal M2154 Whep the home signal of Port 3 is triggered, this R
special M is On.
Port 4 positive When the positive hardware limit of Port 4 is triggered,
L M2156 . ; ; R
hardware limit this special M is On.
Port 4 negative When the negative hardware limit of Port 4 is triggered,
. M2157 . ; ; R
hardware limit this special M is On.
Port 4 home signal M2158 Whep the home signal of Port 4 is triggered, this R
special M is On.
Port 5 positive When the positive hardware limit of Port 5 is triggered,
. M2160 . ; : R
hardware limit this special M is On.
Port 5 negative When the negative hardware limit of Port 5 is triggered,
. M2161 . ; ; R
hardware limit this special M is On.
Port 5 home signal M2162 Whep the home signal of Port 5 is triggered, this R
special M is On.
Port 6 positive When the positive hardware limit of Port 6 is triggered,
. M2164 . ; : R
hardware limit this special M is On.
Port 6 negative When the negative hardware limit of Port 6 is triggered,
i M2165 . ; ; R
hardware limit this special M is On.
Port 6 home signal M2166 Whep the home signal of Port 6 is triggered, this R
special M is On.
Port 7 positive When the positive hardware limit of Port 7 is triggered,
. M2168 . ; ; R
hardware limit this special M is On.
Port 7 negative When the negative hardware limit of Port 7 is triggered,
. M2169 . ; ; R
hardware limit this special M is On.
Port 7 home signal M2170 Whep the home signal of Port 7 is triggered, this R
special M is On.
Port 8 positive When the positive hardware limit of Port 8 is triggered,
. M2172 . ; . R
hardware limit this special M is On.
Port 8 negative When the negative hardware limit of Port 8 is triggered,
i M2173 . ; ; R
hardware limit this special M is On.
Port 8 home signal M2174 Whep the home signal of Port 8 is triggered, this R
special M is On.
Port 9 positive When the positive hardware limit of Port 9 is triggered,
. M2176 . ; . R
hardware limit this special M is On.
Port 9 negative When the negative hardware limit of Port 9 is triggered,
. M2177 . ; ; R
hardware limit this special M is On.
Port 9 home signal M2178 Whep the _home signal of Port 9 is triggered, this R
special M is On.
When the M-code is executed in the program, the NC
sets this special M to On. After M1152 (M, S, and T-
codes execution complete) is triggered, this special M
M-code execution M2208 is set to Off. The NC does not trigger this special M R
when the program executes M00, M01, M02, M30,
M96, M97, M98, and M99, or an M-code that is used
for macro call.
When the S-code is executed in the program, the NC
sets this special M to On. After M1152 (M, S, and T-
S-code execution M2209 codes execution complete) is triggered, this special M R

is set to Off. The NC does not trigger this special M
when the S-code is used for macro call.

14-17



MLC Special M Relay and Special D Register

Lathe Machine Operation and Maintenance Manual

Function name Special M Description e
type
When the T-code is executed in the program, the NC
sets this special M to On. After M1152 (M, S, and T-
codes execution complete) is triggered, this special M
is set to Off. The NC does not trigger this special M
T-code execution M2210 when the T-code is used for macro call. This special M R
is related to the station ID setting in the tool magazine.
The NC triggers this special M only when the T-code
value is set within the specified range of tool number
for the tool magazine parameter.
Tool magazine 1 M2212 After you use M1171 to reset the tool magazine, the R
reset complete NC sets this special M to On.
Tool magazine 2 M2213 After you use M1175 to reset the tool magazine, the R
reset complete NC sets this special M to On.
M96 (Program . Lo .
interruption) in M2216 When MQQ (Progr.am interruption) is in execution, the R
X NC sets this special M to On.
execution
G-code ready M2223 After_completlng loading the G-code, the NC sets this R
special M to On.
Macrq call initial M2224 Indicates the macro call initial preparation is complete. R
preparation complete
Macro C?” n M2225 Indicates the macro call is in execution. R
execution
Macro call error M2226 Indicates the macro call is in error. R
Synchronous function This special M is On when the synchronous function is
. . M2227 . ; R
in execution in execution.
Transfer function in This special M is On when the transfer function is in
. M2228 . R
execution execution.
System reset M2229 This special M is On when the system reset is R
complete complete.
. When the handwheel is in forward operation, this
Handwheel (MP.G) n M2232 special M is On; when the handwheel is in reverse R
forward operation - . . X .
operation or stationary, this special M is Off.
. When the handwheel is in reverse operation, this
Handwheel (MP.G) n M2233 special M is On; when the handwheel is in forward R
reverse operation . . . . .
operation or stationary, this special M is Off.
System stops at M99 M2238 :/(\)/tg: reading M99, the NC system sets this special M R
Lathe C/ S axis When the lathe system is switched from Spindle mode
s M2239 . - . . R
switching to C axis mode, this special M is On.
Channel alarm M2240 When an error occurs to the NC channel, this special M R
message is On.
Auto execution M2241 When the NC system is in AUTO mode, this special M R
(AUTO) is On.
Program edit (EDIT) M2242 \C/)V:en the NC system is in EDIT mode, this special M is R
Manual input (MDI) M2243 \C/)V:en the NC system is in MDI mode, this special M is R
MPG feeding (MPG) M2244 \C/)V:en the NC system is in MPG mode, this special M is R
Jog feeding (JOG) M2245 \(/)V:en the NC system is in JOG mode, this special M is R
Rapid feeding M2246 When the NC system is in RAPID mode, this special M R
(RAPID) is On.
Homing (HOME) M2247 ?lsvrg)enn the NC system is in HOME mode, this special M R
Single block When the NC system pauses after executing one
. M2249 . . : : R
execution single block, this special M is On.
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Program in execution M2250 Whep the NC system is executing the program, this R
special M is On.
Pause M2251 When the NC system pauses, this special M is On. R
MOO program stop M2252 When the NC system reads MO0, this special M is On. R
MO1 program stop M2253 When the NC system reads MO01, this special M is On. R
(optional)
MO02 end of program M2254 When the NC system reads M02, this special M is On. R
M30 end of program | \15555 | \yhen the NC system reads M30, this special M is On. R
and returns
1st spindle reaches M2256 When the 1%t spindle speed reaches the target value, R
the target speed this special M is On.
1st spindle reaches M2257 When the 1%t spindle speed reaches zero speed, this R
zero speed special M is On.
1st spindle positioning M2258 When the 1%t spindle reaches the target position, this R
complete special M is On.
15t spindle is in rigid M2259 When the 1t spindle performs tapping, this special M is R
tapping mode On.
1st spindle rigid M2260 When the 1t spindle tapping is interrupted, this special R
tapping interruption M is On.
2" spindle reaches M2261 When the 2"¢ spindle speed reaches the target value, R
the target speed this special M is On.
24 spindle reaches M2262 When the 2"¢ spindle speed reaches zero speed, this R
zero speed special M is On.
24 spindle M2263 When the 2"¢ spindle reaches the target position, this R
positioning complete special M is On.
2" gpindle in rigid When the 2" spindle performs tapping, this special M
. M2264 . R
tapping mode is On.
2 spindle rigid When the 2" spindle tapping is interrupted, this special
i : M2265 : R
tapping interruption M is On.
Program ends M2271 \(/)V:en the machining program ends, this special M is R
X axis homing M2272 When the X axis homing is complete, the NC system R
complete sets this special M to On.
Y axis homing M2273 When the Y axis homing is complete, the NC system R
complete sets this special M to On.
Z axis homing M2274 When the Z axis homing is complete, the NC system R
complete sets this special M to On.
A axis homing M2275 When the A axis homing is complete, the NC system R
complete sets this special M to On.
B axis homing M2276 When the B axis homing is complete, the NC system R
complete sets this special M to On.
C axis homing M2277 When the C axis homing is complete, the NC system R
complete sets this special M to On.
U axis homing M2278 When the U axis homing is complete, the NC system R
complete sets this special M to On.
V axis homing M2279 When the V axis homing is complete, the NC system R
complete sets this special M to On.
W axis homing M2280 When the W axis homing is complete, the NC system R
complete sets this special M to On.
X axis positioned at . nd .
the 21 reference M2286 \,(lvgen the X axis rgaches lthe 2 rgference point, the R
point system sets this special M to On.
Y axis positioned at . nd .
the 2 reference M2287 When the Y axis reaches the 2" reference point, the R

point

NC system sets this special M to On.

14-19



MLC Special M Relay and Special D Register

Lathe Machine Operation and Maintenance Manual

14-20

Function name Special M Description Dg,\g:e
Z axis positioned at . nd ref .
the 20 reference M2288 When the Z axis rgaches .the 2M reference point, the R
point NC system sets this special M to On.
A axis positioned at , nd ref .
the 2 reference M2289 When the A axis re_aches .the 2nd reference point, the R
point NC system sets this special M to On.
Btﬁglznaorzl]fg,zﬁgeat M2290 When the B axis reaches the 2" reference point, the R
point NC system sets this special M to On.
C axis positioned at When the C axi hes the 21 ref int th
the 2 reference M2291 en the C axis reac es.t e reference point, the R
point NC system sets this special M to On.
U axis positioned at When th . hes the 21 ref int th
the 2nd reference M2292 en the U axis reac es.t e reference point, the R
point NC system sets this special M to On.
V axis positioned at When the V axi hes the 2" ref int th
the 20 reference M2293 en the V axis reac eslt e reference point, the R
point NC system sets this special M to On.
W axis positioned at When the W axi hes the 2" ref int th
the 2n reference M2294 en the W axis reac egt e reference point, the R
point NC system sets this special M to On.
X axis positioned at When the X axi hes the 3™ ref int th
the 31 reference M2295 en the X axis reaches .t e 3" reference point, the R
point NC system sets this special M On.
Y axis positioned at . d :
the 3 reference M2296 When the Y axis rgaches .the 3" reference point, the R
point NC system sets this special M to On.
Zta):%g?zft'e?gﬁgeat M2297 When the Z axis reaches the 3™ reference point, the R
point NC system sets this special M to On.
A axis positioned at When the A axi hes the 3% ref int. th
the 31 reference M2298 en the A axis reac es.t e 3" reference point, the R
point NC system sets this special M to On.
B axis positioned at . d .
the 31 reference M2299 When the B axis rgaches .the 3" reference point, the R
point NC system sets this special M to On.
C axis positioned at When the C axi hes the 31 ref int th
the 3 reference M2300 en the C axis reac es.t e 3" reference point, the R
point NC system sets this special M to On.
U axis positioned at When the U axi hes the 3% ref int th
the 3 reference M2301 en the U axis reac es.t e reference point, the R
point NC system sets this special M to On.
V axis positioned at .  ref .
the 3" reference M2302 When the V axis rgaches .the 3 reference point, the R
point NC system sets this special M to On.
W axis positioned at . d .
the 3" reference M2303 When the W axis rgacheg the 3" reference point, the R
point NC system sets this special M to On.
In Position mode, this special M is On when the X axis
MLC X axis M2304 is in MLC axis control mode and the X axis reaches the R
positioning complete positioning point; in Speed mode, this special M is On
when the target speed is reached.
In Position mode, this special M is On when the Y axis
MLCY axis M2305 is in MLC axis control mode and the Y axis reaches the R

positioning complete

positioning point; in Speed mode, this special M is On
when the target speed is reached.
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In Position mode, this special M is On when the Z axis
MLC Z axis is in MLC axis control mode and the Z axis reaches the
- M2306 e L . ; . R
positioning complete positioning point; in Speed mode, this special M is On
when the target speed is reached.
In Position mode, this special M is On when the A axis
MLC A axis M2307 is in MLC axis control mode and the A axis reaches the R
positioning complete positioning point; in Speed mode, this special M is On
when the target speed is reached.
In Position mode, this special M is On when the B axis
MLC B axis is in MLC axis control mode and the B axis reaches the
A M2308 I L . . . R
positioning complete positioning point; in Speed mode, this special M is On
when the target speed is reached.
In Position mode, this special M is On when the C axis
MLC C axis is in MLC axis control mode and the C axis reaches the
e M2309 e o . . . R
positioning complete positioning point; in Speed mode, this special M is On
when the target speed is reached.
In Position mode, this special M is On when the U axis
MLC U axis is in MLC axis control mode and the U axis reaches the
e M2310 e L . . . R
positioning complete positioning point; in Speed mode, this special M is On
when the target speed is reached.
In Position mode, this special M is On when the V axis
MLC V axis is in MLC axis control mode and the V axis reaches the
I M2311 e L . . . R
positioning complete positioning point; in Speed mode, this special M is On
when the target speed is reached.
In Position mode, this special M is On when the W axis
MLC W axis M2312 is in MLC axis control mode and the W axis reaches R
positioning complete the positioning point; in Speed mode, this special M is
On when the target speed is reached.
X axis is moving M2320 When the X axis is moving (in any modes), this special R
M is On.
Y axis is moving M2321 When the Y axis is moving (in any modes), this special R
M is On.
Z axis is moving M2322 When the Z axis is moving (in any modes), this special R
M is On.
A axis is moving M2323 When the A axis is moving (in any modes), this special R
M is On.
B axis is moving M2324 When the B axis is moving (in any modes), this special R
M is On.
C axis is moving M2325 When the C axis is moving (in any modes), this special R
M is On.
U axis is moving M2326 When the U axis is moving (in any modes), this special R
M is On.
V axis is moving M2327 When the V axis is moving (in any modes), this special R
M is On.
W axis is moving M2328 When the W axis is moving (in any modes), this special R
M is On.
X axis is moving in This special M is On when the X axis is moving in the
" M2336 L R
forward direction forward direction.
Y axis is moving in This special M is On when the Y axis is moving in the
" M2337 L R
forward direction forward direction.
Z axis is moving in This special M is On when the Z axis is moving in the
o M2338 L R
forward direction forward direction.
A axis is moving in This special M is On when the A axis is moving in the
U M2339 L R
forward direction forward direction.
B axis is moving in This special M is On when the B axis is moving in the
S M2340 L R
forward direction forward direction.
C axis is moving in M2341 This special M is On when the C axis is moving in the R

forward direction

forward direction.
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U axis is moving in This special M is On when the U axis is moving in the
U M2342 L R
forward direction forward direction.
V axis is moving in This special M is On when the V axis is moving in the
S M2343 L R
forward direction forward direction.
W axis is moving in This special M is On when the W axis is moving in the
T M2344 L R
forward direction forward direction.
X axis is moving in This special M is On when the X axis is moving in the
S M2345 L R
reverse direction reverse direction.
Y axis is moving in This special M is On when the Y axis is moving in the
S M2346 L R
reverse direction reverse direction.
Z axis is moving in This special M is On when the Z axis is moving in the
U M2347 L R
reverse direction reverse direction.
A axis is moving in This special M is On when the A axis is moving in the
U M2348 L R
reverse direction reverse direction.
B axis is moving in This special M is On when the B axis is moving in the
S M2349 L R
reverse direction reverse direction.
C axis is moving in This special M is On when the C axis is moving in the
U M2350 L R
reverse direction reverse direction.
U axis is moving in This special M is On when the U axis is moving in the
S M2351 L R
reverse direction reverse direction.
V axis is moving in This special M is On when the V axis is moving in the
S M2352 L R
reverse direction reverse direction.
W axis is moving in This special M is On when the W axis is moving in the
A M2353 L R
reverse direction reverse direction.
NC / MLC axis When the system switches the X axis from NC axis
switching complete M2354 mode to MLC axis mode with M1200, this special M is R
(X axis) On.
NC / MLC axis When the system switches the Y axis from NC axis
switching complete M2355 mode to MLC axis mode with M1201, this special M is R
(Y axis) On.
NC / MLC axis When the system switches the Z axis from NC axis
switching complete M2356 mode to MLC axis mode with M1202, this special M is R
(Z axis) On.
NC / MLC axis When the system switches the A axis from NC axis
switching complete M2357 mode to MLC axis mode with M1203, this special M is R
(A axis) On.
NC / MLC axis When the system switches the B axis from NC axis
switching complete M2358 mode to MLC axis mode with M1204, this special M is R
(B axis) On.
NC / MLC axis When the system switches the C axis from NC axis
switching complete M2359 mode to MLC axis mode with M1205, this special M is R
(C axis) On.
NC / MLC axis When the system switches the U axis from NC axis
switching complete M2360 mode to MLC axis mode with M1206, this special M is R
(U axis) On.
NC / MLC axis When the system switches the V axis from NC axis
switching complete M2361 mode to MLC axis mode with M1207, this special M is R
(V axis) On.
NC / MLC axis When the system switches the W axis from NC axis
switching complete M2362 mode to MLC axis mode with M1208, this special M is R
(W axis) On.
X axis is positioned . h . .
at the 4 reference M2368 Whep the X axis reaches the 4" reference point, this R
. special M is On.
point
Y axis is positioned . th . .
at the 4 reference M2369 When the Y axis reaches the 4" reference point, this R

point

special M is On.
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Z axis is positioned at . th . .
the 4t reference M2370 Whep the Z axis reaches the 4" reference point, this R
; special M is On.
point
Aaxis s positioned at When the A axis reaches the 4" reference point, this
the 4t reference M2371 : : ’ R
. special M is On.
point
B axis is positioned . th . .
at the 4 reference M2372 Whep the B axis reaches the 4'" reference point, this R
. special M is On.
point
C axis is positioned . th . .
at the 4 reference M2373 Whep the C axis reaches the 4'" reference point, this R
. special M is On.
point
U axis is positioned . th . .
at the 4™ reference M2374 Whep the U axis reaches the 4" reference point, this R
. special M is On.
point
V axis is positioned . th . .
at the 4™ reference M2375 Whep the V axis reaches the 4" reference point, this R
. special M is On.
point
W axis is positioned . th . .
at the 4™ reference M2376 Whep the W axis reaches the 4" reference point, this R
. special M is On.
point
X axis homin When the X axis origin coordinate is established in the
complete 9 M2377 system and the “Homing complete” symbol is displayed R
P in the POS screen, this special M is On.
Y axis homin When the Y axis origin coordinate is established in the
complete 9 M2378 system and the “Homing complete” symbol is displayed R
P in the POS screen, this special M is On.
7 axis homin When the Z axis origin coordinate is established in the
complete 9 M2379 system and the “Homing complete” symbol is displayed R
P in the POS screen, this special M is On.
A axis homin When the A axis origin coordinate is established in the
complete 9 M2380 system and the “Homing complete” symbol is displayed R
P in the POS screen, this special M is On.
B axis homin When the B axis origin coordinate is established in the
complete 9 M2381 system and the “Homing complete” symbol is displayed R
P in the POS screen, this special M is On.
C axis homin When the C axis origin coordinate is established in the
complete 9 M2382 system and the “Homing complete” symbol is displayed R
P in the POS screen, this special M is On.
. . When the U axis origin coordinate is established in the
U axis homing M2383 t d the “Homi lete” symbol is displayed R
complete system and the “Homing complete” symbol is displaye
in the POS screen, this special M is On.
V axis homin When the V axis origin coordinate is established in the
complete 9 M2384 system and the “Homing complete” symbol is displayed R
P in the POS screen, this special M is On.
W axis hormin When the W axis origin coordinate is established in the
complete 9 M2385 system and the “Homing complete” symbol is displayed R
P in the POS screen, this special M is On.
X axis is in Servo M2386 When the X axis is in the Servo On status, M2386 = 1. R
On / Off status When the X axis is in the Servo Off status, M2386 = 0.
Y axis is in Servo M2387 When the Y axis is in the Servo On status, M2387 = 1. R
On / Off status When the Y axis is in the Servo Off status, M2387 = 0.
Z axis is in Servo M2388 When the Z axis is in the Servo On status, M2388 = 1. R
On / Off status When the Z axis is in the Servo Off status, M2388 = 0.
A axis is in Servo M2389 When the A axis is in the Servo On status, M2389 = 1. R
On / Off status When the A axis is in the Servo Off status, M2389 = 0.
B axis is in Servo M2390 When the B axis is in the Servo On status, M2390 = 1. R
On / Off status When the B axis is in the Servo Off status, M2390 = 0.

14-23



MLC Special M Relay and Special D Register

Lathe Machine Operation and Maintenance Manual

Function name Special M Description e
type
C axis is in Servo M2391 When the C axis is in the Servo On status, M2391 = 1. R
On / Off status When the C axis is in the Servo Off status, M2391 = 0.
U axis is in Servo M2392 When the U axis is in the Servo On status, M2392 = 1. R
On / Off status When the U axis is in the Servo Off status, M2392 = 0.
V axis is in Servo M2393 When the V axis is in the Servo On status, M2393 = 1. R
On / Off status When the V axis is in the Servo Off status, M2393 = 0.
W axis is in Servo M2394 When the W axis is in the Servo On status, M2394 = 1. R
On / Off status When the W axis is in the Servo Off status, M2394 = 0.
When Pr.501 [Axis movement protection] is set to 1, if
X axis movement there is movement in the specific axis during
L M2400 L ; . R
limit machining, the system sets the corresponding special
M to On.
When Pr.501 [Axis movement protection] is set to 1, if
Y axis movement there is movement in the specific axis during
L M2401 e ; . R
limit machining, the system sets the corresponding special
M to On.
When Pr.501 [Axis movement protection] is set to 1, if
Z axis movement there is movement in the specific axis during
L M2402 e ; . R
limit machining, the system sets the corresponding special
M to On.
When Pr.501 [Axis movement protection] is set to 1, if
A axis movement there is movement in the specific axis during
S M2403 L ) . R
limit machining, the system sets the corresponding special
M to On.
When Pr.501 [Axis movement protection] is set to 1, if
B axis movement there is movement in the specific axis during
L M2404 S ; . R
limit machining, the system sets the corresponding special
M to On.
When Pr.501 [Axis movement protection] is set to 1, if
C axis movement there is movement in the specific axis during
. M2405 e ; . R
limit machining, the system sets the corresponding special
M to On.
When Pr.501 [Axis movement protection] is set to 1, if
U axis movement there is movement in the specific axis during
. M2406 e ; . R
limit machining, the system sets the corresponding special
M to On.
When Pr.501 [Axis movement protection] is set to 1, if
V axis movement there is movement in the specific axis during
e M2407 e ) . R
limit machining, the system sets the corresponding special
M to On.
When Pr.501 [Axis movement protection] is set to 1, if
W axis movement there is movement in the specific axis during
o M2408 S ) . R
limit machining, the system sets the corresponding special
M to On.
If the operation result is 0 when the MLC executes the
MLC instruction M2824 ADD, DADD, FADD, SUB, DSUB, FSUB, FMUL, FDIV, R
operation result is 0 FINT, FDOT, FRAD, and FDEG instructions, this
special M is On.
If the operation result is smaller than -32,768 when the
MLC instruction MLC executes the ADD and SUB instructions, this
borrow operation M2825 special M is On. If the operation result is smaller than R
P -2,147,483,648 when the MLC executes the DADD and
DSUB instructions, this special M is On.
If the operation result is greater than 32,767 when the
MLC instruction carr MLC executes the ADD and SUB instructions, this
y M2826 special M is On. If the operation result is greater than R

operation
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If the dividend is 0 when the MLC executes DIV, DDIV,
and FDIV instruction, this special M is On. If the
MLC instruction conversion range exceeds KO to K9,999 when the MLC
operation error M2828 executes the BCD instruction, this special M is On. If R
P the conversion range exceeds KO to K99,999,999
when the MLC executes the DBCD instruction, this
special M is On.
RIO connegtlon M2832 Remote I/0O connection status: success = 1; failure = 0. R
status - Station 1
RIO conneguon M2833 Remote I/0O connection status: success = 1; failure = 0. R
status - Station 2
RIO connegtlon M2834 Remote I/0O connection status: success = 1; failure = 0. R
status - Station 3
RIO conneguon M2835 Remote I/0O connection status: success = 1; failure = 0. R
status - Station 4
RIO conneguon M2836 Remote I/0O connection status: success = 1; failure = 0. R
status - Station 5
RIO conneqtlon M2837 Remote I/0O connection status: success = 1; failure = 0. R
status - Station 6
RIO conneqtlon M2838 Remote I/0O connection status: success = 1; failure = 0. R
status - Station 7
RIO connec?tlon M2839 Remote I/0O connection status: success = 1; failure = 0. R
status - Station 8
DMCNET conrlwectlon M2864 DMCNET connection status: success = 1; failure = 0 R
status - Station 1
DMCNET conrlwectlon M2865 DMCNET connection status: success = 1; failure = 0 R
status - Station 2
DMCNET conr_1ect|0n M2866 DMCNET connection status: success = 1; failure = 0 R
status - Station 3
DMCNET conr_1ect|0n M2867 DMCNET connection status: success = 1; failure = 0 R
status - Station 4
DMCNET conr_1ect|0n M2868 DMCNET connection status: success = 1; failure = 0 R
status - Station 5
DMCNET conr_1ect|0n M2869 DMCNET connection status: success = 1; failure = 0 R
status - Station 6
DMCNET conr_1ect|0n M2870 DMCNET connection status: success = 1; failure = 0 R
status - Station 7
DMCNET conpectlon M2871 DMCNET connection status: success = 1; failure = 0 R
status - Station 8
DMCNET conpectlon M2872 DMCNET connection status: success = 1; failure = 0 R
status - Station 9
DMCNET con_nectlon M2873 DMCNET connection status: success = 1; failure = 0 R
status - Station 10
DMCNET con.nectlon M2874 DMCNET connection status: success = 1; failure = 0 R
status - Station 11
DMCNET con_nectlon M2875 DMCNET connection status: success = 1; failure = 0 R
status - Station 12
IX00 interruntion When this special M is set to On, the IX00 interruption
inout P M2880 input function is enabled. R/W
P Input point: X0 contact of controller main board I/O.
IX01 int " When this special M is set to On, the IX01 interruption
'?neLrtuP ion M2881 input function is enabled. R/W
P Input point: X1 contact of controller main board 1/0.
IX02 interruption When this special M is set to On, the 1X02 interruption
P M2882 input function is enabled. R/W

input

Input point: X2 conatct of controller main board 1/0.
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IX03 interruption When this special M is set to On, the IX03 interruption
inout P M2883 input function is enabled. R/W
P Input point: X3 conatct of controller main board 1/0.
IX04 interrution When this special M is set to On, the IX04 interruption
inout P M2884 input function is enabled. R/W
P Input point: X4 conatct of controller main board 1/0.
IX05 interruntion When this special M is set to On, the IX05 interruption
inout P M2885 input function is enabled. R/W
P Input point: X5 conatct of controller main board 1/0.
IX06 interruntion When this special M is set to On, the IX06 interruption
inout P M2886 input function is enabled. R/W
P Input point: X6 conatct of controller main board 1/0.
IX07 interruption When this special M is set to On, the IX07 interruption
inout P M2887 input function is enabled. R/W
P Input point: X7 conatct of controller main board 1/0.
ICO0 interruption When this special M is set to On, the IC00 interruption
inout P M2888 input function is enabled. R/W
P Input point: hardware high-speed input counter HSI_1.
ICO1 interruption When this special M is set to On, the IC01 interruption
inout P M2889 input function is enabled. R/W
P Input point: hardware high-speed input counter HSI_2.
IR00 interruption When this special M is set to On, the IR00 interruption
inout P M2896 input function is enabled. R/W
P Input point: X0 contact of remote 1/0 card 0.
IRO1 interruntion When this special M is set to On, the IR01 interruption
inout P M2897 input function is enabled. R/W
P Input point: X1 contact of remote 1/0 card 0.
IRO2 interruntion When this special M is set to On, the IR02 interruption
inout P M2898 input function is enabled. R/W
P Input point: X2 contact of remote 1/0 card 0.
IRO3 interruntion When this special M is set to On, the IR03 interruption
inout P M2899 input function is enabled. R/W
P Input point: X3 contact of remote 1/0 card 0.
IRO4 interruntion When this special M is set to On, the IR04 interruption
inout P M2900 input function is enabled. R/W
P Input point: X4 contact of remote 1/O card 0.
IRO5 interruption When this special M is set to On, the IR05 interruption
inout P M2901 input function is enabled. R/W
P Input point: X5 contact of remote 1/0 card 0.
IRO6 interruption When this special M is set to On, the IR06 interruption
gius M2902 | input function is enabled. RIW
P Input point: X6 contact of remote 1/0 card 0.
IRO7 interruption When this special M is set to On, the IR07 interruption
gius M2903 | input function is enabled. RIW
P Input point: X7 contact of remote 1/O card 0.
IRO8 interruption When this special M is set to On, the IR08 interruption
inout P M2904 input function is enabled. R/W
P Input point: X8 contact of remote 1/O card 0.
IRO9 interruntion When this special M is set to On, the IR09 interruption
inout P M2905 input function is enabled. R/W
P Input point: X9 contact of remote 1/O card 0.
IR10 interruption When this special M is set to On, the IR10 interruption
inout P M2906 input function is enabled. R/W
P Input point: X10 contact of remote 1/O card 0.
IR11 interruotion When this special M is set to On, the IR11 interruption
P M2907 input function is enabled. R/W

input

Input point: X11 contact of remote 1/0 card 0.
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IR12 interruntion When this special M is set to On, the IR12 interruption
inout P M2908 input function is enabled. R/W
P Input point: X12 contact of remote I/O card 0.
IR13 interruotion When this special M is set to On, the IR13 interruption
inout P M2909 input function is enabled. R/W
pu Input point: X13 contact of remote I/O card 0.
IR14 interruntion When this special M is set to On, the IR14 interruption
inout P M2910 input function is enabled. R/W
P Input point: X14 contact of remote I/O card 0.
IR15 interruntion When this special M is set to On, the IR15 interruption
inout P M2911 input function is enabled. R/W
P Input point: X15 contact of remote I/O card 0.
IR16 interruption When this special M is set to On, the IR16 interruption
inout P M2912 input function is enabled. R/W
P Input point: X16 contact of remote I/O card 0.
IR17 interruotion When this special M is set to On, the IR17 interruption
inout P M2913 input function is enabled. R/W
P Input point: X17 contact of remote I/O card 0.
IR18 interruotion When this special M is set to On, the IR18 interruption
inout P M2914 input function is enabled. R/W
P Input point: X18 contact of remote I/O card 0.
IR19 interruotion When this special M is set to On, the IR19 interruption
inout P M2915 input function is enabled. R/W
P Input point: X19 contact of remote 1/O card 0.
IR20 interruntion When this special M is set to On, the IR20 interruption
inout P M2916 input function is enabled. R/W
P Input point: X20 contact of remote 1/O card 0.
IR21 interruntion When this special M is set to On, the IR21 interruption
inout P M2917 input function is enabled. R/W
P Input point: X21 contact of remote 1/O card 0.
IR22 interruntion When this special M is set to On, the IR22 interruption
inout P M2918 input function is enabled. R/W
P Input point: X22 contact of remote 1/O card 0.
IR23 interruntion When this special M is set to On, the IR23 interruption
inout P M2919 input function is enabled. R/W
P Input point: X23 contact of remote 1/O card 0.
IR24 interruption When this special M is set to On, the IR24 interruption
inout P M2920 input function is enabled. R/W
P Input point: X24 contact of remote I/O card 0.
IR25 interruption When this special M is set to On, the IR25 interruption
inout P M2921 input function is enabled. R/W
P Input point: X25 contact of remote 1/O card 0.
IR26 interruption When this special M is set to On, the IR26 interruption
inout P M2922 input function is enabled. R/W
P Input point: X26 contact of remote I/O card 0.
IR27 interruotion When this special M is set to On, the IR27 interruption
ot P M2923 | input function is enabled. RIW
P Input point: X27 contact of remote I/O card 0.
IR28 interruntion When this special M is set to On, the IR28 interruption
inout P M2924 input function is enabled. R/W
P Input point: X28 contact of remote I/O card 0.
IR29 interruption When this special M is set to On, the IR29 interruption
inout P M2925 input function is enabled. R/W
P Input point: X29 contact of remote 1/0 card 0.
IR30 interruntion When this special M is set to On, the IR30 interruption
P M2926 input function is enabled. R/W

input

Input point: X30 contact of remote 1/O card 0.

14-27



MLC Special M Relay and Special D Register

Lathe Machine Operation and Maintenance Manual

14-28

Function name Special M Description DEIED
type
IR31 interruption When this special M is set to On, the IR31 interruption
inout P M2927 input function is enabled. R/W
P Input point: X31 contact of remote I/O card 0.
The user permission is locked when this special M is
Lock user permission M2934 On. You have to set Pr.10015 [Account permission R/W
activation method] to 1 to activate this special M.
Restré(zjtitpi)r:ggram M2935 Restricts program editing in the controller. R/W
DCNT counter C64 When this special M is set to On, the counter
M2944 AU R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C65 When this special M is set to On, the counter
M2945 AU R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C66 When this special M is set to On, the counter
M2946 AU R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C67 When this special M is set to On, the counter
M2947 AU R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C68 When this special M is set to On, the counter
M2948 AU R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C69 When this special M is set to On, the counter
M2949 AU R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C70 When this special M is set to On, the counter
M2950 AU R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C71 When this special M is set to On, the counter
M2951 NN R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C72 When this special M is set to On, the counter
M2952 NS R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C73 When this special M is set to On, the counter
M2953 AU R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C74 When this special M is set to On, the counter
M2954 SN R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C75 When this special M is set to On, the counter
M2955 NSNS R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C76 When this special M is set to On, the counter
M2956 NSNS R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C77 When this special M is set to On, the counter
M2957 AR R/W
counts down decrements by 1 every time it is triggered.
File queue auto In AUTO mode, the system automatically executes the
a : M2980 next program in the FILE QUEUE list when this special R/W
processing M is triggered.
GO0 teaching M2992 | When GO0 Teaching is triggered, this special M is On. R
triggered
GO01 teaching L . . .
. M2993 When GO01 Teaching is triggered, this special M is On. R
triggered
GO0 teaching record When GO0 Teaching is used and the trajectory is
M2994 . ] : R
complete recorded, this special M is On.
GO01 teaching record M2995 When G01 Teaching is used and the trajectory is R

complete

recorded, this special M is On.
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14.3 List of special D

Special Device

Function name D Description type

Set the value in the Process screen or with the MLC
input.
Set Pr.10015 [Machining count display format] to
determine which special D is the source of the

Number of complete displayed data. D1019 is the high word of the 32-bit

pieces (32-bit) D1018  register. RW

When Pr.10015 [Machining count display format] is 0,
the source is D1022 and D1023.

When Pr.10015 [Machining count display format] is 1,
the source is D1018 (D1019) and D1020 (D1021).

Number of machining Set the value in the Process screen or with the MLC

targets (32-bit) D1020 | i 5ut. D1021 is the high word of the 32-bit register. RIW
Number.of complete D1022 Set the value in the Process screen or with the MLC RIW
pieces input.
Number of machining D1023 Set the value in the Process screen or with the MLC RIW
targets input.

HMI output point 1 D1024 Sends the special D value to the system variable RIW
#1833.

HMI output point 2 D1025 Sends the special D value to the system variable RIW
#1834.

HMI output point 3 D1026 Sends the special D value to the system variable RIW
#1835.

HMI output point 4 D1027 Sends the special D value to the system variable RIW
#1836.

HMI output point 5 D1028 Sends the special D value to the system variable RIW
#1837.

HMI output point 6 D1029 Sends the special D value to the system variable RIW
#1838.

HMI output point 7 D1030 Sends the special D value to the system variable RIW
#1839.

HMI output point 8 D1031 Sends the special D value to the system variable RIW
#1840.

HMI output point 9 D1032 2%1213 the special D value to the system variable RIW

HMI output point 10 D1033 Sends the special D value to the system variable RIW
#1842.

HMI output point 11 D1034 Sends the special D value to the system variable RIW
#1843.

HMI output point 12 D1035 Sends the special D value to the system variable RIW
#1844.

HMI output point 13 D1036 Sends the special D value to the system variable RIW
#1845.

HMI output point 14 D1037 Sends the special D value to the system variable RIW
#1846.

HMI output point 15 D1038 Sends the special D value to the system variable RIW
#1847.

HMI output point 16 D1039 §1eg2§ the special D value to the system variable RIW

MPG operation mode selection. When D1040 is set to
0, an external MPG is used; when D1040 is set to 10,
MPG operation mode D1040 | the keys on machine operation panel B are used for R/W
MPG operation, with M1118 and M1119 as the
triggering signals.

MPG operation channel

setting D1041 | Channel selection for MPG operation. The default is 0. R/W
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MPG pulse magnification settings, x1, x10, and x100.
MPG pulse magnification = D1042 I;‘fh';‘?;’:&elf:‘;zéze minimum unit (0.001 mm) multiply ¢,y
For example, 1 x 0.001 = 0.001 mm/cnt.
Select the axis to be operated with the handwheel
(MPG).
Axis Setting value
X 0
Y 1
VA 2
MPG axis selection D1043 A 3 R/W
B 4
Cc 5
U 6
\% 7
w 8
When the system is ready, the number of the connected
DMCNET axes is represented with decimal values
DMCNET ready for HMI D1048 | converted from the binary data. For example, D1048 R
represents the binary data 1111 as 15 in decimal to
indicate there are 4 axes connected.
The setting of the cutting feed rate (F) in units of
Cutting feed rate D1056 percentage in the program. For example, when F is set RIW
adjustment to 1000, if the current value of D1056 is 50, it means the
actual command output is 500 mm/min (1000 x 50%).
The setting of the speed of GO0 Rapid traverse in units
Rapid traverse of percentage. For example, when the speed set for
ad'LE)stment rate D1058 | rapid traverse is 6000, if D1058 is set to 50, the actual R/W
d speed for GO0 Rapid traverse is 3000 mm/min (6000 x
50%).
The setting of the S value in units of percentage
18t spindle speed D1060 specified in the program. For example, when S1000 is RIW
adjustment specified in the program, if this special D is set to 30,
the actual spindle speed is 300 rpm (1000 x 30%).
The movement speed (F) setting for a dry run in JOG or
Speed setting for jog D1062 AUTO mode. If this special D is set to 50, the RIW
feeding and dry run movement speed (F) is 50 mm/min. The setting range
for this 32-bit special D is 0 to 65535 mm/min.
MLC X axis positioning 51064 ﬁqr;zc;ﬂes the X axis moving amount in the MLC axis R
command Unit: mm, inch. This special D is a 32-bit register.
MLC Y axis positioning 51066 ﬁqr;zc;ﬂes the Y axis moving amount in the MLC axis R
command Unit: mm, inch. This special D is a 32-bit register.
MLC Z axis positioning 51068 igzczﬂes the Z axis moving amount in the MLC axis R
command Unit: mm, inch. This special D is a 32-bit register.
MLC A axis positioning 51070 igzczﬂes the A axis moving amount in the MLC axis W
command Unit: mm, inch. This special D is a 32-bit register.
MLC B axis positioning 51072 ipgzcgfles the B axis moving amount in the MLC axis W
command Unit: mm, inch. This special D is a 32-bit register.
MLC C axis positioning 51074 2%%czfles the C axis moving amount in the MLC axis -~

command

Unit: mm, inch. This special D is a 32-bit register.
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MLC U axis positioning 51076 ir())zcgfles the U axis moving amount in the MLC axis R
command Unit: mm, inch. This special D is a 32-bit register.
MLC V axis positioning 51078 azzcgﬂes the V axis moving amount in the MLC axis R
command Unit: mm, inch. This special D is a 32-bit register.
MLC W axis positioning 51080 i%%zlfles the W axis moving amount in the MLC axis R
command Unit: mm, inch. This special D is a 32-bit register.
MLC X axis positioning 51082 i%zzlfles the X axis movement speed in the MLC axis -
speed Unit: mm, inch/min. This special D is a 32-bit register.
MLC Y axis positioning 51084 i%zzlfles the Y axis movement speed in the MLC axis -
speed Unit: mm, inch/min. This special D is a 32-bit register.
MLC Z axis positioning 51086 2%%cgfles the Z axis movement speed in the MLC axis -
speed Unit: mm, inch/min. This special D is a 32-bit register.
Specifies the A axis movement speed in the MLC axis
MLC A axis positioning mode.
speed D1088 Unit: refer to Pr.634 [Rotation axis unit selection]. RIW
This special D is a 32-bit register.
Specifies the B axis movement speed in the MLC axis
MLC B axis positioning mode.
speed D1090 Unit: refer to Pr.634 [Rotation axis unit selection]. RIW
This special D is a 32-bit register.
Specifies the C axis movement speed in the MLC axis
MLC C axis positioning mode.
speed D1092 Unit: refer to Pr.634 [Rotation axis unit selection]. RW
This special D is a 32-bit register.
Specifies the U axis movement speed in the MLC axis
MLC U axis positioning mode.
speed D1094 Unit: refer to Pr.634 [Rotation axis unit selection]. RIW
This special D is a 32-bit register.
Specifies the V axis movement speed in the MLC axis
MLC V axis positioning mode.
speed D1096 Unit: refer to Pr.634 [Rotation axis unit selection]. RIW
This special D is a 32-bit register.
Specifies the W axis movement speed in the MLC axis
MLC W axis positioning mode.
speed D1098 Unit: refer to Pr.634 [Rotation axis unit selection]. RIW
This special D is a 32-bit register.
MLC spindle positioning 1100 %;thﬂes the spindle movement speed in the MLC axis -
speed Unit: rpm. This special D is a 32-bit register.
When Pr.12017 [Record system data in special D
Main file name D1102 | registers]is set to 1, this special D records the file R
names of 00000 - 09999 which are recently used.
When Pr.12017 [Record system data in special D
Total machining time D1103 | registers] is set to 1, the total machining time is recoded R
in units of seconds. This special D is a 32-bit register.
When Pr.12017 [Record system data in special D
. L registers] is set to 1, the single machining time is
Single machining time D1105 recorded in units of seconds. This special D is a 32-bit R
register.
When Pr.12017 [Record system data in special D
System time: year, month | D1107 | registers] is set to 1, the year and month of the system R

time is recorded.
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When Pr.12017 [Record system time in special D
System time: day, hour D1108 | registers] is set to 1, the day and hour of the system R
time is recorded.
Svstem time: minute When Pr.12017 [Record system time in special D
¥ secon.d ’ D1109 | registers] is set to 1, the minute and second of the R
system time is recorded.
Specifies the macro call file name O9xxx. For example,
Macro call file name D1111 | when K9100 is written to D1111, the system calls the R/W
macro program 09100.
Sets the adjustment rate (in percentage) of the S value
ond spindle speed specified for the 2" spindle in the program. For
ag'ustmer?t D1112 | example, when S1000 is specified in the program, if this R/W
J special D is set to 30, the actual spindle speed is
300 rpm (1000 x 30%).
When the spindle is in DMCNET mode, you can output
Spindle analog voltage D1114 analog voltage with this special D. RIW
output (Port 2) Setting range: -1000 to +1000; unit: 0.01V.
This special D is available only on B series models.
Lathe tool number When Pr.308 [Tool ID display source] is set to 1, the
selection D1115 | tool number of the lathe is selected by this special D. R/W
Setting range: 0 to 65535.
Spindle analod voltage When the spindle is in DMCNET mode, you can output
P outout (Pc?rt 1) 9 D1125 | analog voltage with this special D. R/W
P Setting range: -1000 to +1000; unit: 0.01V.
Equi-slope filter D1126 The filter compensation value for X axis. RIW
compensation for X axis Unit: mm
Equi-slope filter D1128 The filter compensation value for Y axis. RIW
compensation for Y axis Unit: mm
Equi-slope filter D1130 The filter compensation value for Z axis. RIW
compensation for Z axis Unit: mm
Eqm-sl_ope filter . D1132 Thg.fllter compensation value for A axis. RIW
compensation for A axis Unit: mm or deg
Eqm-sl_ope filter . D1134 Thg.fllter compensation value for B axis. RIW
compensation for B axis Unit: mm or deg
Eqm-slppe filter . D1136 Thg.fllter compensation value for C axis. RIW
compensation for C axis Unit: mm or deg
Eqw-slppe filter . D1138 Thglfllter compensation value for U axis. RIW
compensation for U axis Unit: mm or deg
Eqw-sl_ope filter . D1140 Thglfllter compensation value for V axis. RIW
compensation for V axis Unit: mm or deg
Eqw-slppe filter . D1142 Thglfllter compensation value for W axis. RIW
compensation for W axis Unit: mm or deg
Linear axis compensation D1144 The compensation speed for the linear axis. RIW
speed Unit: mm/sec
Rotatlop axis D1146 Thglcompensatlon speed for the rotation axis. RIW
compensation speed Unit: deg/sec
1st spindle speed D1148 The 15t spindle speed is written with this special D. RIW
(written with special D) (Must be used with M1307.)
Adjusts the preview speed of the arc block when the
Arc preview speed D1150 | PREVIEW function is used. R/W
This special D is a 32-bit register.
2"d spindle speed D1152 The 2" spindle speed is written with this special D. RIW
(written with special D) (Must be used with M1307.)
Spindle tool number D1172 The spindle tool number is written with this special D. RIW
(written with special D) (Pr.308 [Tool ID display source] must be set to 1.)
Standby tool number D1173 The standby tool number is written with this special D. RIW

(written with special D)
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type
Command tool number D1174 The command tool number is written with this special D. RIW
(written with special D) (Pr.308 [Tool ID display source] must be set to 1.)

The MPG pulse command is set with this special D.

MPG pulse input value D1175 | Setting Pr.485 [Enable the register for handwheel pulse R/W

(int16, INC) input] to 1 to enable this function.
. . The value of the special D is specified with the system
HMI input point 1 D1336 variable #1896. R
. . The value of the special D is specified with the system
HMI input point 2 D1337 variable #1897 R
. . The value of the special D is specified with the system
HMI input point 3 D1338 variable #1898. R
. . The value of the special D is specified with the system
HMI input point 4 D1339 variable #1899, R
. . The value of the special D is specified with the system
HMI input point 5 D1340 variable #1900. R
. . The value of the special D is specified with the system
HMI input point 6 D1341 variable #1901, R
. . The value of the special D is specified with the system
HMI input point 7 D1342 variable #1902. R
. . The value of the special D is specified with the system
HMI input point 8 D1343 variable #1903. R
. . The value of the special D is specified with the system
HMI input point 9 D1344 variable #1904. R
. . The value of the special D is specified with the system
HMI input point 10 D1345 variable #1905. R
. . The value of the special D is specified with the system
HMI input point 11 D1346 variable #1906. R
. . The value of the special D is specified with the system
HMI input point 12 D1347 variable #1907 R
. . The value of the special D is specified with the system
HMI input point 13 D1348 variable #1908. R
. . The value of the special D is specified with the system
HMI input point 14 D1349 variable #1909 R
. . The value of the special D is specified with the system
HMI input point 15 D1350 variable #1910. R
HMI input point 16 D1351 Th(_a value of the special D is specified with the system R
variable #1911.
Number of received MPG | 1355 Reads the MPG pulse number. R
pulses
When the program reads the S-code, the value of the
1%t spindle command S-code is stored in D1364 and D1369 simultaneously.
P D1364: 32-bit display. D1365 is the high word of the
speed D1364 X X R
(32-bit) 32-bit register.
D1369: 16-bit display.
Unit: rpm.

When the program reads the M-code, the value of the
M-code is stored in D1368. When the M-code is used
M-code data D1368 | for macro call, the value in this special D does not R
change. The M-code here does not include MO0, MO1,
MO02, M30, M98, and M99.

When the program reads the S-code, the value of the
1st spindle S-code data D1369 | S-code is stored in D1369. When the S-code is used for R
macro call, the value in this special D does not change.
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When the program reads the T-code, the value of the
T-code is stored in D1370. When the T-code is used for
macro call, the value in this special D does not change.
T-code data (command) D1370 | The value of this register is related to the station ID R
setting in the tool magazine. The T-code data is
displayed only when the value in the program is within
the range set by Pr.338.
Tool magazine 1 T-code D1371 Records the latest T-code value read in tool magazine 1. R
data (standby)
D1372 = tool pot number of the command tool minus
standby tool pot number (D1373).
When M1168 (Tool magazine 1 moves forward) or
Tool magazine 1 T-code D1372 | M1169 (Tool magazine 1 moves backward) is On, the R
data (rotation increment) standby tool pot number increases or decreases. The
value of D1372 is the difference between the tool pot
number of the command tool and the standby tool pot
number.
Tool magazine 1 tool pot D1373 The value in this special D is the standby tool pot R
number (standby) number in tool magazine 1.
Tool magazine 1 spindle D1374 The spindle tool number currently used in tool R
tool number (in use) magazine 1.
Tool magazine 2 T-code D1375 | Records the latest T-code value read in tool magazine 2. R
data (standby)
D1376 = tool pot number of the command tool minus
standby tool pot number (D1377).
When M1172 (Tool magazine 2 moves forward) or
Tool magazine 2 T-code D1376 | M1173 (Tool magazine 2 moves backward) is On, the R
data (rotation increment) standby tool pot number increases or decreases. The
value of D1376 is the difference between the tool pot
number of the command tool and the standby tool pot
number.
Tool magazine 2 tool pot D1377 The value in this special D is the standby tool pot R
number (standby) number in tool magazine 2.
Tool magazine 2 spindle D1378 The spindle tool number currently used in tool R
tool number (in use) magazine 2.
Feed rate D1379 | Accesses the cutting feed rate. R
Accesses the spindle speed. This special D is a 32-bit
register.
The source of the value displayed in this special D can
h ith Pr. indl D1 ispl
15t spindle actual speed 51380 :)neoge?nged with Pr.399 [Spindle speed D1380 display .
o-bi .
(32-bit) When Pr.399 [Spindle speed D1380 display mode] is O,
the source is the S-code command in the program.
When Pr.399 [Spindle speed D1380 display mode] is 1,
the source is the spindle current speed.
Current G-code When you use G01, G02, or GO3, this special D
(G01, GO2, or G03) D1383 | displays the corresponding number of the G-code. R
’ ’ (G01=1; G02 =2; GO3 = 3)
X axis machine X axis machine coordinate. This special D is a 32-bit
. D1384 ; R
coordinate register.
Y axis machine Y axis machine coordinate. This special D is a 32-bit
. D1386 ; R
coordinate register.
Z axis machine Z axis machine coordinate. This special D is a 32-bit
. D1388 X R
coordinate register.
A axis machine A axis machine coordinate. This special D is a 32-bit
. D1390 X R
coordinate register.
B axis machine D1392 B axis machine coordinate. This special D is a 32-bit R

coordinate

register.
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Function name e Description DiEEE
D type
C axis machine D1394 C axis machine coordinate. This special D is a 32-bit R
coordinate register.
U axis machine D1396 U axis machine coordinate. This special D is a 32-bit R
coordinate register.
V axis machine D1398 V axis machine coordinate. This special D is a 32-bit R
coordinate register.
W axis machine D1400 W axis machine coordinate. This special D is a 32-bit R
coordinate register.
X axis absolute D1402 X axis absolute coordinate. This special D is a 32-bit R
coordinate register.
Y axis absolute D1404 Y axis absolute coordinate. This special D is a 32-bit R
coordinate register.
Z axis absolute D1406 Z axis absolute coordinate. This special D is a 32-bit R
coordinate register.
A axis absolute D1408 A axis absolute coordinate. This special D is a 32-bit R
coordinates register.
B axis absolute D1410 B axis absolute coordinate. This special D is a 32-bit R
coordinate register.
C axis absolute D1012 C axis absolute coordinate. This special D is a 32-bit R
coordinate register.
U axis absolute D1414 U axis absolute coordinate. This special D is a 32-bit R
coordinate register.
V axis absolute D1416 V axis absolute coordinate. This special D is a 32-bit R
coordinate register.
W axis absolute D1418 W axis absolute coordinate. This special D is a 32-bit R
coordinate register.
. X axis DMCNET current monitoring. The data is an
X axis mﬁgﬁg current D1420 | integer word. R
9 (The current value is not updated in HOME mode.)
) Y axis DMCNET current monitoring. The data is an
Y axis rl?q'zlﬁgﬁg current | 4421 | integer word. R
9 (The current value is not updated in HOME mode.)
. Z axis DMCNET current monitoring. The data is an
Z axis a’rri’gﬁ;— current | 4405 | integer word. R
9 (The current value is not updated in HOME mode.)
. A axis DMCNET current monitoring. The data is an
A axis al\élr?ltl;l’ﬁ;' current D1423 | integer word. R
9 (The current value is not updated in HOME mode.)
. B axis DMCNET current monitoring. The data is an
B axis Exrﬁt':rlf: current | 4404 | integer word. R
9 (The current value is not updated in HOME mode.)
. C axis DMCNET current monitoring. The data is an
C axis rlilc\)/lrsl)tl;lrlﬂ' current D1425 | integer word. R
9 (The current value is not updated in HOME mode.)
. U axis DMCNET current monitoring. The data is an
U axis r?wlc\)ﬂrgt'(\)lﬁr-lr current | h1406 | integer word. R
9 (The current value is not updated in HOME mode.)
. V axis DMCNET current monitoring. The data is an
V axis ralz)/lrﬁgﬁr-:— current | 1427 | integer word. R
9 (The current value is not updated in HOME mode.)
. W axis DMCNET current monitoring. The data is an
W axis DMCNET current D1428 | integer word. R

monitoring

(The current value is not updated in HOME mode.)
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Function name

Special
D

Description

Device
type

SP1 DMCNET current
monitoring

D1429

DMCNET current monitoring for the 15t spindle. The
data is an integer word.

(The current value is not updated in spindle positioning
mode.)

R

SP2 DMCNET current
monitoring

D1430

DMCNET current monitoring for the 2" spindle. The
data is an integer word.

(The current value is not updated in spindle positioning
mode.)

Workpiece coordinate
system

D1450

Displays the current workpiece coordinate system.
Program format: GXXPXX; display format: XXXX.
For example, G55 = 5500; G54P01 = 5401.

2" spindle actual speed
(32-bit)

D1458

Accesses the 2" spindle speed. D1459 is the high word
of the 32-bit register.

The source of the displayed value is set by Pr.439
[Spindle speed D1458 display mode].

When Pr.439 [Spindle speed D1485 display mode] is 0,
the source is the S-code command in the program.
When Pr.439 [Spindle speed D1485 display mode] is 1,
the source is the spindle speed command.

2" spindle command
speed
(32-bit)

D1460

When the program executes the S-code specified for
the 2" spindle, the value of the S-code is stored in
D1460 and D1462 simultaneously.

D1460: 32-bit display; D1461 is the high word of the 32-
bit register.

D1462: 16-bit display.

Unit: rpm.

2" spindle S-code data

D1462

When the program executes the S-code specified for
the 2" spindle, the value of the S-code is stored in
D1462. When you use S-code macro call, the value of
this special D does not change.

Unit: rpm.

Use ADC, TAD, or DAC

D1464 -
D1495

Functions of these special D registers differ according
to the RIO setting in the NC system.

When the RIO is set for ADC, the four IN ports of the
ADC stations (4 - 7) correspond to the following four
sets of special D codes: D1464 - D1467, D1472 -
D1475, D1480 - D1483, and D1488 - D1491.

When the RIO is set for TAD, the four IN ports of the
TAD stations (4 - 7) correspond to the following four
sets of special D codes: D1464 - D1471, D1472 -
D1479, D1480 - D1487, and D1488 - 1491.

When the RIO is set for DAC, the four IN ports of the
DAC stations (4 - 7) correspond to the following four
sets of special D codes: D1464 - D1467, D1472 -
D1475, D1480 - D1483, and D1488 - D1491.

R/W

User-defined hardware
signal

D1500

Setting each bit of this special D to define the positive
and negative limits and the home signal of the NC
system.

User-defined hardware
signal

D1501

Setting each bit of this special D to define the positive
and negative limits and the home signal of the NC
system.

User-defined hardware
signal

D1502

Setting each bit of this special D to define the positive
and negative limits and the home signal of the NC
system.

User-defined hardware
signal

D1503

Setting each bit of this special D to define the positive
and negative limits and the home signal of the NC
system.

X axis residual
coordinate

D1506

X axis residual coordinate. This special D is a 32-bit
register.
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D type
Y axis residual D1508 Y axis residual coordinate. This special D is a 32-bit R
coordinate register.
Z axis residual D1510 Z axis residual coordinate. This special D is a 32-bit R
coordinate register.
A axis residual D1512 A axis residual coordinate. This special D is a 32-bit R
coordinate register.
B axis residual D1514 B axis residual coordinate. This special D is a 32-bit R
coordinate register.
C axis residual D1516 C axis residual coordinate. This special D is a 32-bit R
coordinate register.
U axis residual D1518 U axis residual coordinate. This special D is a 32-bit R
coordinate register.
V axis residual D1520 V axis residual coordinate. This special D is a 32-bit R
coordinate register.
W axis residual D1522 W axis residual coordinate. This special D is a 32-bit R
coordinate register.
Servo magazine 1 D1524 | The command tool number of the 15t servo magazine. R/W
command tool number
Servo magazine 1 D1525 | The command character of the 15t servo magazine. R/W
command character
Servo magazine 1 . . " .
tool number feedback D1526 | Displays the tool number in the 1t servo magazine. R/W
S;;ﬁg:ggﬁg:; D1527 | Displays the current status of the 15t servo magazine. R/W
Servo magazine 2 D1528 | The command tool number in the 2" servo magazine. R/W
command tool number
Servo magazine 2 D1529 | The command character of the 2" servo magazine. R/W
command character
Ser:\:j%rggrg%z;gﬁjct(ool D1530 | Displays the tool number in the 2" servo magazine. R/W
S;;Vtﬁgzgzﬁ:sz D1531 | Displays the current status of the 2" servo magazine. R/W
Servo magazine 3 D1532 | The command tool number of the 3™ servo magazine. R/W
command tool number
Servo magazine 3 D1533 | The command character of the 3™ servo magazine. R/W
command character
Servo magazine 3 . , rd .
tool number feedback D1534 | Displays the tool number in the 3™ servo magazine. R/W
Servo magazine 3 D1535 | Displays the current status of the 3" servo magazine. R/W

status feedback
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Troubleshooting

This chapter provides the information about the alarms and troubleshooting methods

for the NC system. Search for the methods of handling the NC system malfunctions in

this chapter.

15.1  AlGIMN DESCIPHON «+++ -+ xrrrtrrttttta e ettt 15-2
15.1.1  MLC errors (1200 = T3FF) «+eeeerrrrrreanminiiianiiiiiiee i 15-3
15.1.2  SEIVO @rror (TEQQ) «« e rrrrrrressiriiitaiiiit e 15-4
15.1.3 RemMOte /O €ror (1FQ0) «««««t s srrrrreamiimiiianiiiiiiia e 15-4
15.1.4 HMI related alarms (3010 = BFFF)-«+ e vvrrrtemiimiiieniiiiieii, 15-5
15.1.5 NC system errors (4200 = 4FFF )+« e  rurrrtemiiiiiiiaiiiii, 15-7
15.1.6 Machining related alarms (BOOO = BOFF) «««++  vvvrteeriimiiiiniiiiiieannn, 15-9
15.1.7 Tool compensation related alarms (B100 - B1FF).«--eovvveveeiniennn, 15-11
15.1.8 Lathe related alarms (B300 - B3FF) «++++xvvereerrimiiieiniiiiiiiniiiinn, 15-13
15.1.9 Command related alarms (B600 - B6FF; B64x not included) «----------- 15-14
15.1.10 Synchronous motion and temperature compensation related alarms

(BBA0 = BBAF) v evveeeeaniiiit et 15-17
15.1.11 Lathe cycle command alarms (B6A1 - BEAF)- -« vvovviiiiiinnnn, 15-17
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15.1 Alarm description

The CNC alarms can be divided into three categories, which are system alarms, user-defined
alarms, and user-defined macro alarms. This chapter mainly explains the system alarms while

the user-defined alarms are not covered.

Alarm category Alarm code Alarm description

System alarms Alarms caused by system error or operation error.

The user-defined alarms which you use with the MLC program.
User-defined alarms A_ When the A_ device is triggered, the alarm corresponding to
the A_ device occurs as well.

The user-defined macro alarm works with variable #6000 = _.
MR _ You can have the alarm triggered and have the corresponding
macro alarm displayed on the controller.

User-defined
macro alarms

The system alarms are divided into MLC related alarms, HMI related alarms, and NC related

alarms by function.

System alarm

category Alarm code range Error type Description

1200 - 12FF MLC system error | -
1300 - 13FF Ethernet error -

This alarm displays the information
MLC related al 1E00 Servo error about thg gtatlon number of the
related alarms servo axis in error and the error

code.

This alarm displays the information
1F00 Remote 1/O error about the remote I/O station
number in error.

HMI related alarms 3010 - 3FFF HMI error -

These alarms are displayed with a
dialog box. The information is
added to neither the Alarm screen
nor the History screen.

4200 - 4FFF NC system error

According to the high byte of the
NC related alarms alarm code, you can identify which
channel is in error:

B00O - EFFF NC channel error | BXXX: CHO

CXXX: CH1 (reserved)
DXXX: CH2 (reserved)
EXXX: CH3 (reserved)
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1511 MLC errors (1200 - 13FF)

Alarm code ‘ Name

Cause and corrective action

1200 NC memory access error

An error occurs when the MLC accesses the NC
memory.

Restart the controller or send it back for servicing.

1201 NC not ready

The startup of the NC system is not complete.
Restart the controller or send it back for servicing.

1202 Memory error

NC memory buffer is in error or not ready.
Restart the controller or send it back for servicing.

1203 Output port does not exist

NC output port does not exist.
Check the axis parameter setting.

1204 MLC code clear error

Failed to clear the MLC codes.
Send the controller back for servicing.

1205 MLC flash memory error

BINEINEINEIN RN

Failed to write the MLC codes to the flash
memory.

Restart the controller or send it back for servicing.

1206 SRAM error

SRAM write-in error.
Send the controller back for servicing.

1207 Host I/O channel error

BIN RPN

N

An error occurs when the system accesses the
host I/0.

Restart the controller or send it back for servicing.

1208 Remote I/0O channel error

An error occurs when the system accesses the
remote I/O.

Restart the controller or send it back for servicing.

120A NC parameter error

NC parameters are not set or not initialized.
Re-initialize the parameters.

120B Compensation PAR error

Compensation parameter write-in error.
Reload the compensation parameters.

120C Compen. PAR clear error

BN PN PN

n

An error occurs when the system clears the
compensation parameter from memory.

Reload the compensation parameters.

120D Compen. PAR write-in error

An error occurs when the system writes the
compensation parameter to memory.

Reload the compensation parameters.

120E PAR initialization error

Parameter initialization error.
Re-initialize the parameters.

120F Memory clear error

Memory clear error.
Restart the controller or send it back for servicing.

1210 Memory write-in error

BN EIN RN

Memory write-in error or memory initialization
error.

Restart the controller or send it back for servicing.

1211 Servo axis does not exist

Servo parameter setting error.
Check the parameter settings.

1212 Servo axis PAR setting error

Servo parameter setting error.
Check the parameter settings.

1213 DMCNET initialization error

MNEIN PN PN

DMCNET initialization error.

Make sure the DMCNET cable is securely
connected.

1214 Non-volatile memory error

=

Non-volatile memory error.
Restart the controller or send it back for servicing.

1215 Internal comm. error

The bottom layer of communication between MLC
and NC is in error.

Use the correct firmware version.
Set the correct channel parameters.
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Alarm code Name Cause and corrective action

1. The following conditions occur when the MLC is
in execution:
B The divisor of the division command is 0.
B The target position of the CJ/CALL command
is invalid.
B The number of digits displayed in the BCD
command is invalid.

B The number of tables in the VRT command is
invalid.

®  MLC code error.
2. Check and correct the MLC program.
Reload the MLC program.

1216 MLC PRG error

1. The current number of MLC parameters in the
internal memory does not match the number of

1217 MLC PAR does not match parameters planned in the firmware.

2. Update the firmware or send the controller back
for servicing.

1. Check the network connection.

1300 Network .
etwork com. error 2. Restart the controller or send it back for servicing.

15.1.2 Servo error (1E00)

Alarm code ‘ Name Cause and corrective action

[1530]: alarm signal (DI) in the NC-EIO-PMCO02 or
NC-EIO-PMCO06 conversion card (for converting
motion commands to pulses) is triggered.

Check the cause of the error which occurs in the
connected servo drive.

[1531]: the conversion card generates more than
24,000 pulses within 1 ms.

Check the controller's encoder resolution setting and
make sure the motor speed is within the specified
range.

[1532]: pulse leakage.

When the motor is stopped, the conversion card
compares the command pulse number with the
1E00 Servo error feedback pulse number. If the pulse number
difference is greater than 1% of the encoder
resolution, this alarm occurs.

1. Check if the signal traces are shielded.

2. Check if the equipment is properly grounded.

[1560]: station number repetition error.

1. Check the station number setting in the channel
parameter.

2. Check the setting of the rotary switch for station
number on the conversion card.

3. Check the setting of P3-00 for the drive station
number.

Refer to the relevant servo drive user manuals for the
definition and troubleshooting of other related errors.

15.1.3 Remote I/O error (1F00)

Alarm code ‘ Name Cause and corrective action

1. Remote I/O error.

1F00 Remote 1/0 error 2. Check the remote 1/O connection or replace the
remote I/O board.
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15.1.4 HMI related alarms (3010 - 3FFF)

Alarm code Name Cause and corrective action
HMI ication interf 1. An error occurs when the system establishes the
3010 estalfl?snr:ir:ur:elfri:on intertace HMI communication interface.
8 Restart the controller or send it back for servicing.
HMI icati An error occurs when the system creates the HMI
3011 creat(i:r?mé?rl:)rllca lon memory area communication memory area.
9 2. Restart the controller or send it back for servicing.
HMI interf d An error occurs when the system creates the HMI
3012 creatlirr]1 ee?r%?‘ command area interface command area.
g 2. Restart the controller or send it back for servicing.
1. HMI interface memory area error.
3013 HMI interf . .
Interiace memory area error 2. Restart the controller or send it back for servicing.
3014 HMI interface communication port | 1. HMI interface communication port error.
error 2. Restart the controller or send it back for servicing.
. 1. MLC interface memory area error.
1 MLC interf:
3015 C interface memory area error 2. Restart the controller or send it back for servicing.
1. HMI file transmission error.
1 HMI fil issi
3016 lle transmission error 2. Restart the controller or send it back for servicing.
1. HMI data transmission error.
3017 HMI data t issi . L
ata transrmission error 2. Restart the controller or send it back for servicing.
. 1. Incorrect FTP setting.
3018 FTP PAR sett
Setling error 2. Recheck the setting of FTP parameters.
1. The file name is invalid.
1 Invalid fil
3100 | Invalid file name 2. Modify the file name.
3101 Exceeded subroutine call LVL 1. The macro call exceeded 8 layers.
2. Check the macro program.
1. G-code range exceeded. For example, G100 is
3102 G-code range exceeded used when only GO0 to G99 are supported.
2. Check the G-code and modify the program.
1. System internal memory area is in error.
3103 Memory error 2. Use the system recovery function or send the
controller back for servicing.
1. System internal parameter memory area is in error.
3200 Internal PAR CRC error 2. Use the system recovery function or send the
controller back for servicing.
1. System MLC program memory area is in error.
3201 MLC PRG error 2. Reload the MLC program or send the controller
back for servicing.
1. No CF card is inserted or the inserted CF card is
invalid.
3202 CF card read failed . .
card read fare 2. Make sure the CF card is correctly installed or
replace the CF card.
3203 PAR backup failed Make sure the QF ca'rd' is correctly inserted and the
storage space is sufficient.
3204 MLC backup failed Make sure the QF ca'rd' is correctly inserted and the
storage space is sufficient.
1. The usage duration has expired.
3205 Machine is locked 2. Contact the equipment manufacturer to disable or
extend the setting of machine usage duration.
1. There are system parameters with the set values
3206 PAR value exceeds the range exceeding the specified range.
2. Check and modify the parameter values.
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Alarm code Name Cause and corrective action
1. Failed to load the external device driver with the
software panel.
3207 COM port DLL load
Po oad error 2. Update the software panel to reload the external
device driver.
1. System usage duration expiration reminder.
3208 Machine to be locked soon 2. Contact the equipment manufacturer to disable or
extend the setting of machine usage duration.
1. The system update is complete and requires
3209 ggﬁtfoﬁﬁﬁted’ please restart the restarting.
2. Restart the controller.
. 1. The controller battery is low.
20A it tt I
320 System battery is low 2. Replace the controller battery.
1. The connection between the software panel and
. . the external device is disconnected.
3210 COM port disconnection 2. Check the connection settings between the
controller and the external device.
1. Failed to open the external device driver with the
software panel.
211 M port DLL
8 COM po open error 2. Update the software panel to reload the external
device driver.
1. An error occurs when the external device driver is
loaded with the software panel.
3212 Failed t te COM port
afled fo create po 2. Update the software panel and make sure the
setting of the external link file is correct.
1. Failed to load the TCPIP driver with the software
panel.
21 L TCPIPDLLE
3213 0ad TC " 2. Update the software panel to reload the external
device driver.
3214 TCPIP comm. disconnection 1. Network connection |js.|n error. .
2. Check the network wiring or connection status.
3215 Network comm. init. failed 1. Network communlcatfc?n |n|t|aI|zat|on.|s in error.
2. Check the network wiring or connection status.
1. No response from the bottom layer after the
system is reset.
3216 System reset error 2. Update the firmware or send the controller back for
servicing.
1. Failed to remotely enable the backup import.
3217 Failed to import full backup 2. Check the operation mode. Make sure the backup
storage device is correctly installed.
1. Failed to remotely enable the backup export.
3218 Failed to export full backup 2. Check the operation mode. Make sure the backup
storage device is correctly installed.
1. The firmware update function is enabled remotely.
Auto update is set, please restart | 2. Cycle power to enable the automatic firmware
3219 . ' I
the controller update function. You must put the firmware file in
the [pkt] folder in the root directory of the USB disk.
1. Failed to update the system firmware remotely.
2. Make sure the following conditions are resolved
before updating the firmware.
3220 Sys. update failed, please restart B The firmware version is incorrect.

the controller

B The file format does not match.
B The firmware update version is not supported.
[ |

The emergency stop of the controller is not
pressed.
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15.1.5 NC system errors (4200 - 4FFF)

Alarm code Name Cause and corrective action
1. Homing has not been executed for each axis
4200 Execute homing before automatic operation.
Execute homing for each axis.
The origin coordinates for the absolute type
4201 Absolute origin setting motor are not established.
Go to [DGN] to execute ABS RST.
An error occurs when the MLC accesses the NC
. memory.
4300 MLC accessing memory error 2. Restart the controller, update the firmware, or
send the controller back for servicing.
4301 MLC is not ready Restart the controller, updqtg the firmware, or send
the controller back for servicing.
. . 1. Failed to clear the /O module program.
4302 /G module program clearing failed 2. Send the controller back for servicing.
TP 1. Failed to write the I/O module program.
4303 I/0 modul te-in failed
modlile program write-in fafle 2. Send the controller back for servicing.
1. Failed to clear the NC system program.
4304 NC system program clearing failed |2. Restart the controller, update the firmware, or
send the controller back for servicing.
. . 1. Failed to install the NC system program.
4305 NQ system program installation 2. Restart the controller, update the firmware, or
failed "
send the controller back for servicing.
1. Failed to clear the macro program.
4306 Macro clearing failed 2. Restart the controller and re-execute the INT
MCR (macro internal memory) function.
1. Failed to install the macro program.
4307 Macro installation failed 2. Restart the controller and re-execute the INT
MCR (macro internal memory) function.
1. An error occurs when the system loads the
4308 G-code loading error G-code.
2. Check the machining program.
4310 /0 module PRG not initialized 1. The I/O module program is not |n.|t!allzed.
2. Send the controller back for servicing.
4311 FPGA code length error Send the controller back for servicing.
4312 FPGA code corrupted Send the controller back for servicing.
1. The I/O module status is in error.
4313 I/0 module status error 2. Check if the 1/0O board is firmly installed and the
wiring is securely connected.
1. Program configuration of the I/O module is in
) . error.
4314 | /O module PRG configuration error |, - o o v if the 1/0 board is firmly installed and the
wiring is securely connected.
4315 I/O board hardware interface error | Send the controller back for servicing.
4316 ngobroard hardware interface reading Send the controller back for servicing.
1. The NC system command is in error.
4317 NC system command error 2. Check the machining program or the macro
content.
1. HMl initialization failed.
4318 HMI file loading error 2. Restart the controller, update the firmware, or

send the controller back for servicing.
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Alarm code Name Cause and corrective action

1. The NC parameter is in error.

2. Reload the parameter file to the controller,
update the firmware, or send the controller back
for servicing.

4319 NC parameter error

1. Undefined or duplicate tool number in the tool
magazine.
(1) Duplicate tool numbers (Cutter No.) in the
Tool magazine management (MAGA) list.
431A Tool magazine setting error (2) The sum of the values set for Pr.339 (Tool
magazine 1 standby tool pot No. after reset) and
Pr.340 (Tool magazine 1 start tool No.) is greater
than the maximum tool number in the system.
Check the setting of tool magazine parameters.

The NC parameter is in error.

2. Check for all the parameter settings. Make sure
the encoder pulse number, and the gear numbers
of the output shaft and motor are set to 0.

431B NC parameter error

1. Spindle voltage output does not match the motor
rotation direction.

2. Check if the wiring of the spindle encoder OA/OB

431C Spindle polarity error is correct.

3. By setting Pr.51 [15t spindle OA/OB signall
sequence], you can adjust the phase sequence
of the feedback OA/OB of the spindle encoder.

1. When you switch the servo to On or Off in AUTO
mode but position overflow occurs to the

4FFC Servo overflow protection during specified axis, the servo is not switched to On or

machining Off and this alarm occurs.

2. Check the servo parameters for preventing
position overflow.

1. The position feedback is not changed after the
motion command is issued.

2. Check for the servo parameter settings, such as

hether the setti alues for the servo
Position feedback protection during w r ing values for

4FFD - bandwidth, motor speed limit, and torque limit
machining are too low.
3. Check if the servo feedback signal wiring
functions normally.
4. Check if the motor rotates normally.
1. There is an overspeed motion command.
Overspeed protection during 2. Make sure the parameter settings are not set too
4FFE o X ) .
machining high, such as the output gear ratio and cutting

speed setting.
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15.1.6 Machining related alarms (B000 - BOFF)

Alarm code

Name

Cause and corrective action

B00O

lllegal G-code line number

The G-code line number is illegal.
Check the machining program.

B0O1

lllegal G-code length

The G-code length is illegal.
Check the machining program.

B002

G-code file not found

The G-code file is not found.
Check the file contents.

B003

Loaded file name error

The name of the loaded file is in error.
Reload the program file.

B00S

Workpiece coordinates buffer access

error

N

PIdMEINEINEPIN R

Buffer access error occurs when the system
calculates the workpiece coordinates.
Reload the machining program or update the
firmware.

B006

Workpiece coordinates command

index error

Command index error occurs when the system
calculates the workpiece coordinates.

Reload the machining program or update the
firmware.

B0O7

Servo port setting conflict

The servo port settings are in conflict.
Check the parameter settings.

B008

Memory overlap

An error occurs when the system internal
program is operating.

Reload the machining program or update the
firmware.

B009

G-code buffer error

The G-code buffer is in error.

Reload the machining program or update the
firmware.

B025

G-code format error

Check the N label in the machining program.

BOOA

Interpolator cmd index Err

1.

2.

The command index of the computing
interpolator in the system is in error.

Reload the machining program or update the
firmware.

BOOB

INTRPL cmd BUF access Err

An error occurs when the command buffer of
the computing interpolator in the system
accesses data.

Reload the machining program or update the
firmware.

BOOC

Undefined feed rate

The feed rate is undefined.

Check the machining program and define the
feed rate.

BOOD

Arc radius error

Arc radius calculation is in error.

Check the arc machining program or increase
the tolerance for arc radius error.

BOOE

Tool ID selection error

Incorrect tool ID is specified for tool change or
T-code execution.

Check if the tool ID is within the setting range of
tool change or T-code execution.

BOOF

Servo connection axes Err

The number of the connecting axes does not
match the parameter setting.

Check the port number in the channel setting
and the station number setting of the connecting
servo.

BO14

Incorrect tool compen. radius

The system cannot correctly calculate the tool
radius compensation value in the G-code.

Check the G-code and modify the program.
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Alarm code Name Cause and corrective action

1. This alarm occurs when the synchronous
function is enabled and you specify the slave
axis moving amount in the G-code.

B015 d
0 Sync cmd error 2. Check the machining program. After the
synchronous function is enabled, do not specify
the slave axis moving amount in the G-code.
1. The tool compensation number specified in the
. G-code exceeds the setting range.
BO17 Tool assignment error 2. Modify the tool compensation number setting in
the G-code.

1. An error occurs when the system checks for the
command transfer in MDI mode.

BO18 Cmd transfer not allowed 2. Command transfer can only be done before the
machining program is executed.

1. The axis does not receive G-code motion

B019 Servo command error commands when the servo is Off.

2. Check if the command axis is in the Servo Off
state.

1. The amount of the processed interface data
exceeds the range, such as tool change,
magazine setting, variable writing (#_), and G10

BO1A Data amount error data setting.

2. Check if the G-codes and MLC processing
actions are operating normally.

1. The spindle is not rotating during machining.

2. This alarm occurs when the function of Pr.51

B01B Spindle not running [Spindle check before cutting] is enabled.

3. Make sure the spindle rotation command is
issued.

1. The spindle speed command exceeds the
maximum spindle speed.

B01C Spindle cmd speed error 2. Redefine the spindle speed.

3. Modify the setting of Pr.409 [Spindle maximum
speed].

1. The stop function is triggered when the path
enters the inhibit zone.

BO1D Stroke limit error 2. Q;Jt'rl]'o mode: correct the G-code execution

3.  MDI mode: move to the opposite direction of the
inhibit zone to clear the error.

1. The spindle is in analog voltage and closed-loop
control. This alarm occurs when the spindle
encoder feedback is in error.

BO1F Spindle feedback error 2. The analog output voltage drops to 0V after this
alarm occurs.

3. Check if the wiring for the encoder feedback
cable is correct.

1. Anemergency stop occurs.

B020 Emergency stop 2. Check if the EMG button is pressed.

3. Check the emergency stop status.

1. The chamfer / rounding command cannot be
calculated.

B021 hamf ing E
0 Chamfer / rounding Err 2. Check and modify the chamfer / rounding
command in the G-code.
B023 lllegal G-code command when transfer| G28 command is not allowed to use when the

enabled

transfer function is enabled.
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15.1.7 Tool compensation related alarms (B100 - B1FF)

Alarm code Name Cause and corrective action
1. Tool radius compensation is interfered or the
calculation for the tool compensation
. coordinates is in error.
B100 Tool compen. interference

2. Check and modify the programmed
machining path or modify the tool radius for
compensation.

1. This alarm occurs when the block containing
arc interpolation is executed and you cancel
the tool radius compensation.

B101 | radi i

0 Cancel radius compen. in arc 2. Modify the machining program to avoid
disabling the tool radius compensation
during circular interpolation.

1. This alarm occurs when the block containing
arc interpolation is executed and you enable

. . the tool radius compensation.
B102 Enabl .

0 nable radius compen. in arc 2. Modify the machining program to avoid
enabling the tool radius compensation
during circular interpolation.

1. The tool path is interfered after tool radius

oo compensation.
B103 Radius interference 2. Check and modify the machining program or
modify the tool radius for compensation.

1. The tool compensation path is too short.

B104 Tool compen. amount too small 2. Check and modify the machining program or
modify the tool radius for compensation.

1. An error occurs when the system switches
the tool radius compensation to the right or

B105 G41 / G42 switch error left direction.

2. Check and modify the programmed
machining path.

1. This alarm occurs when the system

. executes G31 Skip command during tool
B106 Use G31 in tool compen. radius compensation.
Check and modify the machining program.
. NURBS interpolation is in error.
2. Check if the G-code in the NURBS function
B108 NURBS interpolation error compllgs with the <.:ommand format.

3. Check if the coordinates of the first control
point of NURBS are the same as the
coordinates specified in the previous block.

B109 Insufficient 3D arc points 1. Thearc mterpolgtlon points ?r'e insufficient.

2. Check and modify the machining program.

. . . The G-code for polar coordinate interpolation
B10A Simultaneous interpolation (G07.1) for ¥ cannot be executed for Y and C axes at the
and C axes not allowed .

same time.

1. This error occurs when Pr.508 [Polygon
cutting axis setting] is set to 0 and the
system executes G51.2.

B10B Tool axis setting error (G51.2) 2. This alarm occurs when Pr.508 [Polygon

cutting tool axis number] is set to a linear
axis and the system executes G51.2.

3. Correct the setting for Pr.508 [Polygon
cutting axis setting].

15-11



Troubleshooting

Lathe Machine Operation and Maintenance Manual

15-12

Alarm code Name Cause and corrective action

1. This error occurs when you set Pr.634 [Axis
control variables - rotation axis feed mode]
to linear mode for the tool axis and the

B10C lllegal tool axis rotation mode (G51.2) system executes G51.2.

2. Change the setting of Pr.634 [Axis control
variables - rotation axis feed mode] to
rotation mode.

1. This alarm occurs when G51.2 [Polygon

lleqal ool . lation G-cod cutting] is enabled and you specified axis
B10D (é%azr))o ygon interpolation G-code movement for the tool axis in the G-code.
’ 2. Check the G-code and modify the machining
program.
B10E Z-axis length of arc exceeds 2A Z-axis length of the arc exceeds 2A during the
(G2.1/G3.1) interpolation of ellipse.
BO1F End point coordinates in another quadrant | The start and end coordinates are in different
(G2.1/G3.1) quadrants during the interpolation of ellipse.
B110 Identical start and end coordinates The start and end coordinates are identical
(G2.1/G3.1) during the interpolation of ellipse.
Major (A) and minor (B) axis lengths of the | Lengths of the major axis (A) and minor axis (B)
B111 ellipse must be greater than 0 of the ellipse must be positive values during the
(G2.1/G3.1) interpolation of ellipse.
Parabolic interpolation format error . L
B112 (G2.2/G3.2) The format of parabolic interpolation is in error.
Parabolic path does not exist The pgrabollc path does not exngt or the _
B113 coordinates are out of range during parabolic
(G2.2/G3.2) . )

interpolation.

. When the tapping is executed with the Z axis
B117 ACC/DEC time too long following the spindle, the acceleration or

(Pr.51 [Tapping mode] is set to following)

deceleration time is too long.
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15.1.8 Lathe related alarms (B300 - B3FF)

Alarm code ‘

Name

Cause and corrective action

B301

Thread pitch error

The calculation result of the variable lead thread
is less than 0.

When you use the function of variable lead
thread, if the lead increment per turn (K) is a
negative value, the thread pitch becomes smaller
with the increment of the number of turns. When
the decrement in pitch is greater than the
standard lead (FK), this alarm occurs.

Check the G-code and modify the program.

B302

Spindle speed too fast

The turning feed rate for thread cutting is too fast.
Reduce the spindle speed.

B303

Spindle / C axis switching Err

PN P w

n

You switch the system from Spindle mode to
C axis mode while the C axis mode is disabled.

Set Pr.308 [C axis mode] to 0.

B304

Thread cutting prohibited in C axis
mode

Thread cutting operation is prohibited in C axis
mode.

Switch the system from C axis mode to Spindle
mode to execute the thread cutting operation.

B305

Spindle output mode error in C axis
mode

In C axis mode, Pr.399 [Spindle output mode] is
set to analog voltage for SP1.

Adjust the setting of Pr.399 [Spindle output mode]
for SP1.

B306

Breakpoint search error in Spindle
mode

In Spindle mode, the breakpoint search is in
progress and the execution pauses at the M-code
for switching the system from Spindle mode to C
axis mode.

Reset the breakpoint’s line number.

B307

Breakpoint search error in C axis
mode

In C axis mode, the breakpoint search is in
progress and the execution pauses at the M-code
for switching the system from C axis mode to
Spindle mode.

Reset the breakpoint’s line number.

B308

Polar coordinate interpolation error

Check if the G-codes of the polar coordinate
interpolation function comply with the command
format.

Check if the polar coordinate interpolation
function contains any unsupported G-codes.
Check if the plane selection is switched when the
system is executing the polar coordinate
command.

Check if there is a tool number specified in the
polar coordinate interpolation command.

The polar coordinate interpolation mode is
available only when both of the following
conditions are met: the system feed mode is
feed/min (G98) and the system is in C axis mode
(M2239 = 1).

B309

Spindle target speed not reached
when cutting

This error occurs when Pr.51 [Spindle target
speed check during cutting] is enabled.

M2256 (15 spindle reaches the target speed) is
Off during cutting. Adjust the setting of Pr.406
[Spindle target speed error].
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15.1.9 Command related alarms (B600 - B6FF; B64x not included)

Alarm code ‘

Name

Cause and corrective action

B600

G-code error

G-code error.
Check the G-code and modify the program.

B601

Excessive layers in subroutine call

NN e

The subroutine called excessive program layers.

The subroutine cannot call more than 8 program
layers.

B602

No G-code symbol

=

The G-code in the program contains only the
number without the letter G (such as inputting 01
for G01).

Check the G-code and modify the program.

B603

Variable symbol error

The variable symbol is in error.
Check the G-code and modify the program.

B604

lllegal G-code symbol

ol A e A

Unsupported character or symbol is used in the
G-code.

Check the G-code and modify the program.

B605

lllegal G-code command string

=N

lllegal string is used in the G-code command
(such as “-2.0,”, “X2.0-.0", “.2.0”, or “XX2.0").

Check the G-code and modify the program.

B606

Subroutine call error

The subroutine call is in error.
Check the G-code and modify the program.

B607

Subroutine file name error

The subroutine file name is in error.
Check the G-code and modify the program.

B608

Subroutine layer No. error

The subroutine layer number is in error.
Check the G-code and modify the program.

B609

Cycle EXEC, no homing

G-code is executed without homing.
Execute homing for each axis first.

B6OA

Dwell time cmd syntax error

The syntax for the dwell time command is in error.
Check the G-code and modify the program.

B60C

Arc magnification ratio error

The arc magnification ratio is in error.
Check the G-code and modify the program.

B60D

Homing intermediate point Err

n

PINEINMNEINEINE NP PN

An error occurs when the system performs
homing through the intermediate point.

Check the G-code and modify the program.

B60OE

Homing Err in Cyclic machining

G28, G29, or G30 cannot be executed during
cyclic machining.
Check the G-code and modify the program.

B60OF

G54 extension code err

=

The specified range for the extended workpiece
coordinate system is in error.

Check the range specified in the G-code.

B610

Macro variable type error

The type of the macro variable is in error.
Check the macro and modify the program.

B611

Macro not found

The macro command is not found.
Check the macro and modify the program.

B612

Macro cmd N label error

PN EIN PN

After the GOTO command is compiled, the N
label is not an integer.

Check the macro and modify the program.

B613

Macro bit setting error

The setting for the macro bit is in error.
Check the macro and modify the program.

B614

Divisor in the macro is zero

ol A el

n

This error occurs when the macro performs
division operation and the divisor is zero.

Check the macro and modify the program.

B615

Macro command too long

The macro command is too long.
Check the macro and modify the program.
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Alarm code

Name

Cause and corrective action

B616

Macro Cmd operand does not exist

The macro command operand does not exist.
Check the macro and modify the program.

B617

Macro command error

The macro command is in error.
Check the macro and modify the program.

B618

Macro Cmd syntax error

The macro syntax usage is illegal.
Check the macro and modify the program.

B619

Macro operand syntax error

The macro operand syntax is in error.
Check the macro and modify the program.

B61A

lllegal macro command

The macro command is illegal.
Check the macro and modify the program.

B61C

N label specified by GOTO cmd is
not found

n

PN INE NP N PN e

No corresponding N label is found when the
GOTO command is executed.

Check the G-code and specify the correct N label.

B620

User-defined macro alarm

User-defined macro alarm is triggered.

This user-defined macro alarm is triggered when
there is a #6000 command in the G-code
program.

B621

Invalid halt M-code

The halt M-code is invalid.

(1) An axis movement is specified in the block
containing the halt M-code.

(2) Other G-codes are specified in the block
containing the halt M-code.

Check the G-code and make sure the halt M-code
is used individually.

B623

Feed rate is negative

o

The feed rate is set as a negative value.
Check the G-code and modify the feed rate.

B625

Interpolation axis error

=

Milling & lathe: do not support synchronous
interpolation for the linear and rotary axes.

Milling: NC200 does not support tapping.
Use NC300 or above models.

B630

Excessive following error

whREriwN

The following error is too large.
Make sure the servo parameter setting is correct.

Check if the system parameter Pr.643 is set too
small.

B631

Hardware limit error

wnN e

The hardware limit is triggered.
Move the axis out of the inhibit zone.

Check the hardware limit wiring and sensor
setting.

B632

1st software limit error

The axis position exceeds the 15t software limit.
Move the axis out of the inhibit zone.

B634

2 gsoftware limit error

The axis position exceeds the 2" software limit.
Move the axis out of the inhibit zone.

B636

Home sensor error

The home sensor is in error.
Check if the home sensor is installed correctly.

B637

MLC axis not stopped

PN EINMNEINE

When the system switches between the MLC and
NC axis modes, the MLC axis is still in motion.

Modify the MLC program.

B638

18t software limit error (line No.)

This error occurs when Pr.46 [Pre-warning for
software limit] is enabled.

Modify the program.

Check the parameter setting for the 15t software
limit.

Exclude the factors that cause excessive
following error, such as the servo gain is too low
or the wiring of motor power cable UVW is in
error.
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Alarm code Name Cause and corrective action

1. This error occurs when Pr.46 [Pre-warning for
software limit] is enabled.

2. Modify the program.

3. Check the parameter setting of the 2" software

B639 2" software limit error (line No.) limit.

4. Exclude the factors that cause excessive
following error, such as the servo gain is too low
or the wiring of motor power cable UVW is in
error.

The G10 parameter definition is illegal.

B650 lllegal G10 PAR definition Check if the G-code is used correctly.

The G10 parameter range is set incorrectly.

B651 G10 PAR range error Check if the G-code parameter range is correct.

BN PN e

There is no spindle speed specified in the cycle

command.

2. Check the G-code and specify the spindle speed
(S)

1. There is no feed rate specified in the cycle

B653 No feed rate for cycle command.

Check the G-code and specify the feed rate (F).

The usage of the cycle command is illegal.

Check the G-code and modify the cycle command.

B652 No spindle speed for cycle

B654 lllegal cycle command

lllegal M-code command.
Check if the specific G-code command (G16,

NN RN

Specific function not disabled when

B655 M96 executed G24, G41, G42, or G51) is enabled before and
after M96 execution.
1. The special M relay for calling subroutine is
B656 MO96 is issued when subroutine triggered during G-code execution.
interruption is in execution 2. Check if the subroutine includes an M96
command.
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15.1.10 Synchronous motion and temperature compensation related
alarms (B640 - B64F)

Alarm code

Name

Cause and corrective action

B640

Overheat

The temperature exceeds the sensing range.
Check the sensor's output specification.

B642

Temperature sensor
disconnected

NN e

The temperature sensor is disconnected.

Check if the wiring for the temperature sensor
functions normally.

B643

Temperature detection error

N

The temperature sensor is in error.
Check if the temperature sensor is installed correctly.

B645

Excessive synchronous following
error

During synchronous motion control, this alarm
occurs when the following error between the master
and slave axes exceeds the value set in Pr.642.

Check if the servo gain settings for the master and
slave axes are compatible.

Exclude the factors that cause the following error of
the slave axis.

B646

Excessive spindle speed error

This alarm occurs when the difference between the
command speed of 1%t spindle (2" spindle) and
feedback speed exceeds the value set in Pr.406
(Pr.446) and this condition lasts for more than the
spindle speed error checking time set in Pr.436
(Pr.476).

When Pr.436 or Pr.476 is set to 0, the system does
not check for the spindle speed error.

15.1.11

Lathe cycle command alarms (B6A1 - B6AF)

Alarm code Name Cause and corrective action
1. The specific N label is not found in the cycle
B6A1 No specific N label in G70 - G73 command.
2. Check the G-code and correct the N label.
e 1. N labelis not specified in the cycle command.
B6A2 No N label i 70-G7
6 © Nlabel specified by G70 - G73 2. Check the G-code and add the correct N label.
1. The taper calculation of the thread cutting cycle
command is in error.
B6A I
6A3 Cycle command taper error 2. Modify the G-code and check related
parameters.
1. The chamfer geometry dimension is incorrect.
B6A4 Chamfer command error 2. Modify the G-code and check related
parameters.
- . 1. Dirilling / tapping cannot be executed.
BOAS lllegal drilling / tapping 2. Check the G-code and the C axis status.
Check if the X coordinate of the G71 or G72 start
B6A6 Incorrect start point (G71 / G72) point is less than the X coordinate of the cycle
command end point.
1. The cutting depth of G74 / G75 peck drilling is
BBA7 G74 / G75 cutting depth greater than greater than the depth of the cavity.
cavity depth 2. Check the G-code and modify the drilling
depth.
<0t
B6A8 | Tool life is over L. Tool life <0 times.

2. Reset the tool life of the specific tool.
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Release Date Version Chapter Revision contents
V2.0 . .
December, 2022 (Second edition) 1.4 Added B series product model explanation.
2.2 Added B series product installation description.
1. Added the permissible current values of the
3.1.10 remote 1/O relay.
2. Added the remote I/O wiring diagrams.
3.2 Added B series product wiring information.
4.4 Updated the table of corresponding buttons for
’ OPENCNC models.
12.4 Added the descriptions for the 2™ spindle
’ parameters.
Updated the descriptions of the parameter Pr.616
12.6.1 L
Origin search mode.
Added the function of automatically dividing the
12.9.1 value without decimal points by 1000 to the
parameter Pr.10015.
1. Added Pr.12029 Switch between the system and
12.101 user-defined keypad.
o 2. Added Pr.12030 Value of the user-defined keypad
key.
. V1.0
April, 2020 (First edition)

For relevant information about [Delta CNC Lathe Machine Solution - Operation and Maintenance
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(1) Delta CNC Lathe Machine Solution - G Command Guidelines
(2) Delta CNC NC Series Solution - MLC Application Manual
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