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Global Player

GLOBAL IMPACT OF
MITSUBISHI ELECTRIC

Changes for the Better

We bring together the best minds to
create the best technologies. At
Mitsubishi Electric, we understand that
technology is the driving force of
change in our lives. By bringing greater
comfort to daily life, maximizing the
efficiency of businesses and keeping
things running across society, we
integrate technology and innovation to
bring changes for the better.
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Mitsubishi Electric is involved in many areas including the following

Energy and Electric Systems
A wide range of power and electrical products from generators to large-scale displays.

Electronic Devices
A wide portfolio of cutting-edge semiconductor devices for systems and products.

Home Appliance
Dependable consumer products like air conditioners and home entertainment
systems.

Information and Communication Systems
Commercial and consumer-centric equipment, products and systems.

Industrial Automation Systems
Maximizing productivity and efficiency with cutting-edge automation technology.
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CONCEPT OF C80 SERIES CONCEPT OF C80 SERIES

Revolutionary, next-generation CNC opens
a new era of production lines through
compatibility with MELSEC iQ-R Series

C80 Series

Advanced technologies delivered by the breakthrough performance of our CNC-dedicated CPU.
Reliable MELSEC quality accumulated in various industrial scenes.
In addition, the CNC C80 Series can be expanded and updated over time.

Five features ( productivity, expandability, usability, maintenance and safety )
empower manufacturing lines with infinite possibilities and innovative values
in terms of advancement, reliability and growth.

Infinite Possibilities

Productivity

C80 improves productivity through its
advanced performance and functionality.

Expandability

C80 allows flexible system configuration to
catch up with the MELSEC evolution.

Usability

C80 provides unprecedented
user-friendliness.

Maintenance

Low maintenance reduces downtime
and maintenance costs.

Safety

Easily implement a plethora of safety
measures compliant with global standards.
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SYSTEM CONFIGURATIONS SYSTEM CONFIGURATIONS

CNC SYSTEM CONFIGURATIONS

Ethernet

**********************

| |
| |
Control unit ' Computer server | Software
MELSEC iQ-R Series | +Production control system : -GX Works3
| | -GT Works3
I E==mraEs | | NG Anahzer?
5 B HH E ﬂ E EE -NC Configurator2
| YY1 = g9 ] -NC Explorer
5 Field Network NG Monitor2
-CC-Link

Display
+GOT2000 Series *1

C80
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Manual pulse
Signal splitter generator
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Power backup
unit
-MDS-D/DH-PFU

=/

Drive unit 2
+MDS-E/EH Series
+MDS-EJ/EJH Series
+MDS-EM/EMH Series

Manual pulse
generator

operation panel
* Made by the machine
tool builder

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

Power supply
unit
-MDS-E/EH-CV

This CNC makes it easier to configure
Factory automation systems, and design
and build machine tools.
[ | @]
+ Software tools have been upgraded, and now support | e
everything from designing to setting up machine tools.
impli i ildi Spindle (o)
These tools simplify design processes and building
machine tools. motor 2 AC
Servo motors =2 -SJ-D Series reactor
« A wide variety of FA units helps flexible line 'HGSGrie§ -SJ—DGSeries T”Aé””””?
configuration. + LM-F Series +SJ-DL Series : power !
- TM-RB Series -SJ-BG Series ; supply ;
.1 ™1 Fortarget models, refer to "List of Components". *2 Use Mitsubishi CNC's dedicated drive unit and motor.
e *3 Optional parts are not provided as accessories for NC equipment. u

User-prepared Please purchase desired components from a Mitsubishi Electric dealership, etc.



PRODUCTIVITY PRODUCTIVITY

CNC functions ensure high speed and high accuracy

S§SS-4G Control
The M80 Series is equipped with Super

E PRODUCTIVITY

. _— . - ) ) . . . igh A
Mitsubishi Electric's original CNC-dedicated CPU provides a major leap in basic performance. A newly developed High Smooth Surface 4th-Generation (SSS-4G)
high-speed system bus approximately 40 times faster than our conventional product provides high-speed, large-capacity control. This feature effectively reduces
data communication. CNC control functions and drive units have been improved, enabling high-speed, highly accurate e tact time, including acceleration and
machining. The C80 Series contributes to reducing cycle time and increasing productivity. é deceleration appropriate for the
8 characteristics of each axis. SSS-4G
g control simultaneously enhances cutting
< i - ;
High-speed data communication High-speed system bus communication < , accuracy, reducing cutting time while
© 5min 46sec maintaining the same degree of accuracy
High-speed common memory transfers Approximately 40 times faster than our = compared to our previous models
data between CPUs at constant conventional product . '
high-speed cycles (0.222ms), Low Bmin 37sec SSS control  SSS-4G control
approximately fourfold faster than our Long Machining time Short
ining ti

conventional product.

PLC processing capability

CNC-to-drive

MSTB

Drive function increases speed

| A e omm  EE S EE aro tom Pg  wr e R T )
- B O B o B e
ol alee; e S _— Tolerance Control
I This function enables operators to make
high-quality surfaces simply by specifying
the desired surface dimensional accuracy
. and providing a smooth cutting motion
e Large Medium Small ° within specified error tolerances.
tolerance tolerance tolerance
5min 15sec 5min 46sec 6min 34sec
() (]
Three CPUs
--- control up to a
— total of 21 system Rapid Traverse Block
. ; components No overlap Overlap
ew type drive unit odi
. . and 48 axes Speed 45deg corner | 90deg corner This function enables cutting of the next
MDS-E/EH series o
GO \/ GO \ block to start before positioning
— Ne VB N2 Tolerance deceleration (G0OO0) or reference position
With overlap b N1 N1 N[ return (G28/G30) has been completed,
New type servo motor . Speed - p— p— — resulting in shorter intervals between
. Spindle motor P cutting processes
HG series co co b 9 ’
4 4 N1 N2 N1 N2 N1 N2
Time Time Time Time

OMR-FF Control

(PCMIX value) communication capability processing capability This functl e 1 on |
is function optimizes the position loop
gain for each axis, leading to smoother
Cc80 7times faster‘ c80 3times faste' c8o 1.5times 1.5times fast‘ and more accurate cutting, and drawing
c70 than C70 C70 than C70 C70 ‘ than C70 i — B '
1time Stanaard | FZ‘Zi forwara = - |,_—- “I out the full potential of the machine tools.
Circularity Circularity
1.17pm 0.7um
High processing capability of the PLC Optical communication speed between  Miscellaneous command processing ~ Mechanical
enables large-scale ladder logic to be CNC and drive has been increased. This  between CNC and PLC became 1.5 times Position ~ ~ ~ :' Sstem 3
. . . . . . command Position| y | Speed | [Current H
processed at high speed in response to  improves system responsiveness, leading  faster than our conventional product. control [ | control ™| eontrol [T 2
the demands in the era of loT. to more accurate machining. Shorter processing time leads to reduction = 2| | Tl
in cycle time.
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EXPANDABILITY

EXPANDABILITY eFactory’

&%hﬂl )
[ ] 1% , since2003

The e-F@ctory integrated solution supports the

future of machining in all areas, from development

and manufacturing to maintenance, by utilizing Supply chain /S praslicment e
Production

advanced expertise and factory optimization to Engineering  /product \Process Operation and
. M . " design . design maintenance
realize "total cost reduction.

ERP scMm MES
IT system —o), =
CAD/CAM Simulator SCADA

B &- ..

el
Info on
" iInformation .
analysis m@ ‘Data hand\iing

L]
l Platform Edge-computing C Controller ' § MESinterface
) =

The CNC C80 Series supports the f 2 ‘ \

iQ Platform, the integrated FA
platform that forms the core of
e-F@ctory.

" Programmable
Controller

Shop floor —@)

This solution enables visualization and analysis that lead to improvements
and increase availability at production sites.

Monitoring subtle changes in

The Manufacturing Execution System (MES) Monitoring changes in facilities, products, tle
elements of facilities

. ; ‘ tors, h
Interface is the link for data passing from operators, humans and energy

. . . . Production performance, Motor driving current
production equipment to controlling devices. operating history, etc. waveform. etc.
The High-speed Data Logger collects
data from each measuring device directly ELSEC T oree MELSECiQR [LIENSEE o I

without requiring dedicated logging i-R/Q Series MES interface unit High-speed Data Logger BOX Data Logger
equipment. (Trigger monitoring period: 1ms) (Trigger monitoring period: WOOms (Collection cycle: 1ms)  (Collection cycle: 100ms)

The Box Data Logger can be connected *DB-free, Excel link
to a network while existing equipment is
running, and collect data thereafter.

The C Language Controller provides

Interfacing wnth humans

control, information processing and through touch screens
glr%g?;flrsr\;?r!;ommunlcatlon using C/C++ i?;j;acttig:w history, measurement and analysis
These pro.ducts which enable history, efc. Pass/fal results, ¥

INSPECHION e ‘
results, etc. MELQIC *= =28 00

Data collection analyzer
MES Interface function

information sharing between FA and IT,
implement factory-wide optimization,
from higher-level information systems to
facility management systems.

GOT-MES Interface function

Data on shop floor have different characteristics according to their purposes

e-F@ctory Alliance

e-Factory Alliance offers our customers
the optimal solution across entire supply EEYEEURINET[E]) (@Ce
and engineering chains through strong  [GLLS

alliances with pfirtners who prov.ide Fully supporting the
software and devices highly compatible  t5rmation
with Mitsubishi FA products, and system  and operation of the
integration partners who build systems  production floor
using those products.

Software partner

Offering software
necessary for
collection, analysis
and management

Offering devices

| necessary for
measurement and
control

Participating companies:
Approx. 320

(In total domestic and overseas, as of
Apr. 2016)

Flexible system configurations

CNC CPU
Up to two CNC Motion CPU
CPU modules can
Onl
PLC CPU be mounted. fxingG Sarow
5 used at /O,

upper part

Network

Power supply
100 to 240VAC
24VDC

Building block type

C language controller mounted with edge computing support function

R12CCPU-V equipped with automatic RD55UP06-V equipped with SECS/GEM
data collection software communication(*) software

Support for “visualization” of shop floor

Information devices

GOT(GT27/GT25) Wireless LAN such as tablets

communication unit

oY) (c

GOT Mobile
function license
GT25-WEBSKEY

Seamless connectivity between shop floor
and host information system

IT system
Enterprise level
(production Ethernet
management/

data system) Producﬂon quality data,
‘energy consumption,
equipment operating data, etc.

CC-Link IE (cc-Lin i control network)

o - Distributed control -
(control system)

B i | CC-Link IE (cc-Link i€ Field network)

Ethernet
adapter

Field level . T R

(device system) “ -y + |
~i= . -
Personal Vision Touch RFID Remote /O iQ-R Series L Series Irwener x J
‘computer sensor panel reader | module  remote station remote station 1
Ethernet devices 1/O control

EXPANDABILITY

The PLC CPU is independent in the C80
Series, enabling selection according to
production scale and application, and
best-fit configuration of hardware.

Automatic data collection
software

This software supports optimization of the
entire production process, analyzing
manufacturing data in real time and feeding
back results to the shop floor. This enables
the detection of equipment fatigue and
potential production stoppage early on.

SECS/GEM communication®
software

The software eliminates the need for a
gateway computer between shop floor
and IT system, leading to shorter
production line setup time.

It can also reduce engineering workload,
including design and development,
installation and maintenance.

*Communication protocols used in the
semiconductor manufacturing

GOT Mobile

Via GOT at the worksite, connected
devices can be monitored from computers
and tablets in a remote location.

*A separate license (GT25-WEBSKEY) is
required.

Field network
CC-Link IE Field

Single network covers high-speed
controller distributed control, I/O control
and safety control. The network allows a
high degree of freedom in wiring for flexible
equipment layouts.

Controller network
CC-Link IE Control

The controller network builds a highly
reliable high-speed, large-capacity system
and dual optical loop.

ALITIaVANVdX3 E




USABILITY

® USABILITY

CNC monitor2 newly developed to simplify use through the introduction of touch-screen operation displays the equivalent
screen to the M800/M80 Series standard screens available in 8.4, 10.4 and 12.1-type models.

CNC monitor2 screen designed with pursuit of ease-of-use

Program edit screen enables direct-touch
data entry, eliminating the use of cursor
keys and realizing more intuitive operation.

sy

Monitor screen Program editor screen

Direct transition to CNC monitor2 screen

NC monitor2 allows a short-cut key to be
designated for taking the operator directly to
a specific CNC monitor2 screen from a
7 ] ' g machine builder-prepared screen. The key
Ll BT @ oo :: - i enables the operator to, for example, call up

ooooo EEB =] | H : ) i ! a parameter screen with a single touch
ooEEn =Son oo | = T e instead of the conventional three-step

operation. Additionally, machine builders can
OnoED BEE BE = use CNC monitor2 screens as is, reducing
aarm . -

the workload related to designing screens.

Example screen created by a machine tool builder Screen switches to NC monitor2 setup.
Press the [Setup] key.

USABILITY

More convenient guidance function

Pressing Help opens a guidance of the currently displayed screen (parameter, alarm or G-code format). This frees the operator
from looking information up in a printed manual.

e ] e | e |

PG Baee mds |

FEERERREERE

e ek e e b —— wan
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Parameter guidance Alarm guidance G code guidance

Simple screen with enhanced visibility from a long distance

The simple monitor screen has been designed to make it easy to see and read only

] *'ﬁ:ﬁr l; data required from a distance.
Px"?l'" - 0. aan Switching between Normal screen and Simple screen is done from the screen menu.
¥1 B.6ea |
i | 9,800 “The simple display can be used only when the parameter #11019 (2-system display)

. 0aa
. 88d

is invalid.

Simple monitor screen

CNC monitor2 supports 17 languages

Display languages can be switched with
a single parameter operation.

This provides great ease of use for
users worldwide.

Japanese Chinese (traditional) ~ Swedish
English Chinese (simplified) Turkish
German Korean Polish
Italian Portuguese Russian
French Hungarian Czech
Spanish Dutch

VGA added to product line

CNC monitor2 supports VGA in
addition to the conventional SVGA
resolution, which expands the
availability of GOT2000 Series.

SVGA VGA

Alllavsn H




MAINTENANCE

MAINTENANCE

The C80 Series has greatly improved maintenance features compared to our conventional product, including the ability to
acquire three times the alarm and warning history data. The program number and PLC number of the machining program
executed can also be acquired, leading to early problem solving and less downtime.

CNC CPU requires no batteries

The CNC CPU backs up NC data (e.g.,
parameters, machining programs and alarm
history) without the use of batteries. Trouble-
some battery management and battery
exchange are no longer required, leading to
a reduction in maintenance costs.

Easy-to-use diagnostics function

Easily run a diagnostics check of the CNC
CPU using the system diagnostics function
of GX Works3. Troubleshooting is as simple
as connecting a personal computer to the
PLC CPU via USB port.

| _w= Error code list [N

=] [l Refer to the explanatory
- HMESl note for the details
- —- on the error status.

e T

Multiple language comments supported

English Chinese (Simplified)
With GX Works3, ladder comments can be e e

created in multiple languages.

Users can select their preferred display
language when applying projects created in
Japan overseas.

Log viewer function

GOT log viewer function displays the NC The window shows various data
sampling data. This enables waveforms to R,
be diagnosed on the spot for early trouble-

shooting.

(door signal/light curtain, etc.)

CNC
Emergency stop,
Redundant two-channel STO is built into the «
drive, making it possible to use less wiring N

SAFETY

GOT backup/restoration

The C80 Series supports data storage (backup)
and writing (restore) of not only C80 parameters
and programs, but also PLC CPU data into SD
memory card or the USB memory of the GOT. The
system can be restored using GOT only, enabling
parts to be exchanged for quick system
restoration.

On-board ladder edit of GOT

Use the GOT "Sequence program monitor (ladder) function" to edit
sequence ladder programs without requiring GX Works on a
computer. Ladder program operation status can be confirmed as well.

B SAFETY

The C80 Series provides a range of safety features collectively called the “Smart Safety Observation Function”. This
function has achieved full conformity with the safety standards that cover the entire system including CNC, drive, 1/0,
sensors and communication.

Smart Safety Observation Function

Safety signal
Remote 1/0
communication

Safety-related I/O observation Emergency stop observation
Safely-Limited Speed (SLS) Safely-Limited Position (SLP)
Safe Operating Stop (SOS) Safe Speed Monitor (SSM)
Safe Brake Control/Safe Brake Test (SBC/SBT) Safe Cam (SCA)
Safe Stop (SS1/SS2) Safe Torque Off (STO)
. . . Safety communication enables the
Easy functional safety system configuration use of wire-saving configurations
Drive' Unit Power
supply unit
Bus -
_: ‘ communication .

e
—_
Safety IO

Capable of monitoring redundant
door and emergency stop signals with
no need for dedicated safety circuit

Motors ~_
\l Equipped with the
safety-compatible sensor

A134VS/aONVNILNIVIN ﬂ




SOFTWARE TOOLS SOFTWARE TOOLS

SO FTW AR E To 0 L S «Machine assembly and adjustment

Check the contents

of the parameters [INC Configurator2]

in the help section. NC parameters required for NC control or
machine operation can be edited on a
computer. It is also possible to create initial
parameters simply by inputting the machine
configuration.

Flow from machine design and development to operation and maintenance

Machine design Electrical circuitry design Machlne.assembly Ope.ratlon and
and adjustment maintenance

*NC-related processes

Check and setup &
the parameters
list using a

computer.

| Servo selection | | PLC development | | Parameter creation | | Operation |
| NC Servo Selection | | GX Works3 | | NC Configrator2 | | Maintenance | e T
| Display screen creation | | Servo/spindle adjustment | | NC Explorer | NC Configurator2
| GT Works3 | | Machine adjustment | | NC Monitor2 | Adjusting with simple
| NC Anal 2 | parameter settings Servo _parameters Results displayed [NC Analyzer2]
nalyzer. o are adjusted in bode diagram Servo parameters can be adjusted automati-
] = automatically ] . ]
eMachine design e — , / cally by measuring and analyzing machine
[ = = | characteristics. Measurement and analysis can
z ' be done by running a servo motor using the
Use the following instructions to set Caleulati " [NC Servo Selection] ———— - — . '; = machining program for adjustment, or using
ini alculation results P . i = . . . . .
machining parameters of the spindle acceleration/ Input machining parameters to determine the | S the vibration signal. This function can sample
deceleration times optimum servo motor. This function = various types of data.

AP g e . :
== I automatically calculates spindle

| i Si acceleration/deceleration time and selects the
IS EmaE optimum power supply module.

eOperation and maintenance

n The spindle acceleration/
Servo motor selection deceleration times are shown
in a graph.

Machining
data file

Drag and drop to transfer machining data files ] [NC Explorer]

CNC machining data can be managed using

Windows® Explorer on a computer when the
computer is connected to multiple CNCs via

Ethernet.

eElectrical circuitry design

[GX Works3]
GX Works3 is the

Simple motion setting tool
Easily configure the simple motion module
with this convenient integrated tool.

Ethernet

[Global operation realized 2
with multi-language N Machining data file

ST700.1 3HVML40S H

programming and support]
i ! NC Expl
maintenance software . To meet today's global Xplorer
designed for the hadng 10wt bomwoen et acreom, production needs, the GX Monitor the status
MELSEC iQ-R ri Work rts multi-lan of multiple CNCs
SEC iQ-R Series \ orks3 suppq s multi-language on one computor ING Monitor2]
control system. Navigation window features at various levels, such as ; ) .
) Easly access projeot components . Taking advantage of connection with a factory
Graphic-based system [ Organize program fie ist. a multi-language software menu ,
) ) \ L network, CNC operation status can be
configuration helps to system and language-switching , ,
. . . Module label/FB , ' monitored from remote locations. Several
reduce engineering time Automatically generate moduie funciion | TOT d€ViCe commeent functions. i
0, blocks simply by selecting one and CNCS can be ConneCted and monltored

to 60 /0 over our / placing it directly into the ladder editor. Ethernet 3|mu|taneousl
conventional product‘1 *1: Based on new project test benchmarks Y.

Module configuration Module list between GX Works?2 and GX Works3 — —

Easily parameterize each module Simply drag & drop modules directl : .

d\rec{\ffrom the configuration ued\tor \morﬁ)hye mogdu\e copnf\gurat\on. / NC Monitor2

cors Desian soft Data Transfer Simulator  Library Utilize Data Function E
MELSOFT GT Works3+Plus  [5e Sii™ wine s | veatni serane T ey i e v date
[GT Works3] ’ ’ ' ' 3
This integrated software is used ' e
. Y- available for use!

to olreate professional screen — E
designs for GOTs. Developed  er s saeamn g
based on the concepts of q
simplicity, streamline and |
user-friendly, this powerful tool - [d
pushes operational boundaries : E
to deliver infinite design — 3 .
possibilities. e e —
For compatible versions, please contact us. property Sheet Data Browser Dislog Box Data Check List BT For deta!Is on GX Works3, please refer to the GX Works3 catalog (L(NA)08334).
*GT Desinger3 screen image Setig ot areshown | Satings arslodsowng T asy t-see dilay enty erors auicly! For details on GT Works3, please refer to the GT Works3 catalog (L(NA)08170).

chengeanapeten e esedeasly compleeyourseingst For details on each software tool, please refer to the Mitsubishi CNC software tools catalog (BNP-A1224).




DRIVE SYSTEM

DRIVE SYSTEM

Drive unit

High-performance Servo/
Spindle Drive Units
MDS-E/EH Series

«The servo control-dedicated core processor
realizes improved control speed, leading to
enhanced basic performance. When combined
with a higher resolution motor sensor and
advanced high-speed optical communication,
this drive contributes to high-speed, high-accuracy
control.

* The motor power connector is equipped with
an anti-misinsertion mechanism. This helps
to eliminate connection errors.

«Improved diagnostic and preventive-maintenance
features.

« Safe Torque Off (STO) and Safe Brake Control
(SBC) are also incorporated as additional
safety features.

Servo motors

Medium-inertia, High-accuracy,
High-speed Motors
HG Series

«Sensor resolution has been significantly
improved. The servo motors, which boast
smooth rotation and outstanding acceleration
capabilities, are well-suited to serve as feed
axes of machine tools.

*Range: 0.2 to 9 [kW]

«Maximum speed: 4,000 or 5,000 [r/min]

«Safety support sensors are included as
standard specification. Sensor connectors
are screw-locked and have enhanced
vibration resistance. Three sensor resolutions
(i.e., 1, 4 and 67 million pulses/rev) are available.

» Small-sized connector allows horizontal cable connection,
which helps to save space in machines. (Note 2)

Multi-hybrid
Drive Units
MDS-EM/EMH Series

« The multi-hybrid drive units are capable of
driving a maximum of three servo axes and
one spindle. This contributes to the
downsizing of machines and offers technical
advantages.

« The motor power connector is equipped with
an anti-misinsertion mechanism. This helps
to eliminate connection errors.

«Safe Torque Off (STO) and Safe Brake
Control (SBC) are also incorporated as
additional safety features.

«Fan unit contributes to easier fan exchange.

«MDS-EMH 400V system drive unit is
available.

Linear
Servo Motors
LM-F Series

»Use in clean environments is possible since
no ball screws are used, eliminating possible
contamination from grease.

« Elimination of transmission mechanisms,
including backlash, enables smooth, quiet
operation even at high speeds.

»Dimensions:

Length: 170 to 1,010 [mm]
Width: 120 to 240 [mm]

All-in-one
Compact Drive Units
MDS-EJ/EJH Series

« Ultra-compact drive units with built-in power
supplies contribute to smaller control panel
size.

» The 2-axis type is added for further downsizing.

»The servo control-dedicated core processor
realizes an increase in control speed, leading
to improved basic performance. When combined
with a higher resolution motor sensor and
enhanced high-speed optical communication,
this drive contributes to high-speed, high-accuracy
control.

« Safe Torque Off (STO) and Safe Brake Control
(SBC) also incorporated as additional safety
features.

*«MDS-EJH 400V system drive unit is available
(Note 1).

Direct-drive
Servo Motors
TM-RB Series

» High-torque, direct-drive motors combined
with high-gain control provide quick
acceleration and positioning, which makes
rotation smoother.

« Suitable for rotary axes that drive tables or
spindle heads.

*Range:

Maximum torque: 36 to 1,280 [N-m]

Spindle motors

DRIVE SYSTEM

High-performance
Spindle Motors
SJ-D Series

*Motor energy loss has been significantly
reduced by optimizing the magnetic circuit.
»High-speed bearings are incorporated as a
standard feature, helping to achieve higher
speed, lower vibration and improved

durability.
*Range:
Normal SJ-D Series 3.7 to 11 [kW]
Compact & light SJ-DJ Series 5.5 to 15 [kW]
«Maximum speed 10,000 or 12,000 [r/min]

Built-in
Spindle Motors
SJ-BG Series

»The electrical design has been optimized to
increase the continuous rated torque per
unit volume, contributing to the downsizing
of spindle units.

* A mold with cooling jacket is available as
an optional feature.

(Note 1) For servo motors only
(Note 2) Options supported. (Flange size 90SQ only)

High-output, High-torque
Spindle Motors
SJ-DG Series

« Addition of S3 rating (%ED rating) has improved
output and torque acceleration/deceleration
characteristics.

*Balance adjustment ring added to the
counter-load side for fine tuning.

*Range S3rating: 5.5 to 15 [kW]

*Maximum speed 10,000 or 12,000 [r/min]

Tool Spindle Motors
HG/HG-JR Series

»Compact tool spindle motors are designed
to have the small, high-output
characteristics of servo motors yet offer
high-speed rotation (8,000rpm). These
motors contribute to downsizing spindle
size, like rotary tool spindles.

*Product line:

Small-capacity HG Series 0.4 to 0.9 [kW]
Medium-capacity HG-JR Series 0.75 to 1.5 [KW]

«Small-sized connector allows horizontal
cable connection, which helps to save
space in machines. (Note 2)

*Prepare drive units and motors which are for use with CNCs only.

Low-inertia, High-speed
Spindle Motors
SJ-DL Series

« This series of spindle motors is dedicated to
use in tapping machines that require faster
drilling and tapping.

« The latest design technologies have made it
possible to attain lower vibration and greater
rigidity even with the lighter weight.

*«Range 0.75-7.5kW]

INJLSAS 3AIHA H




LIST OF COMPONENTS LIST OF COMPONENTS

LIST OF COMPONENTS

CNC-related modules MELSEC-related modules
CNC CPU module Main base unit
Product name | Remarks Product name I Remarks
CNC CPU module R16NCCPU MITSUBISHI CNC C80 R35B 5 slots: for mounting MELSEC iQ-R series module
Main base R38B 8 slots: for mounting MELSEC iQ-R series module
DuaI-SIQnaI mOdUIeS R312B 12 slots: for mounting MELSEC iQ-R series module
Dual-signal modules R173SXY 10 redundant monitoring (up to 3) PLC CPU mOdUIe
Terminal block FA-TBS40P Terminal block conversion (separately prepared: Mitsubishi Electric Engineering) UL supported Product name Model name Remarks
Terminal block FA-LTB40P Terminal block conversion (separately prepared: Mitsubishi Electric Engineering) R04CPU Program capacity: 40k steps, Elementary operation processing speed (LD command): 0.98ns
e = CELTEE Terminal block conversion connection cable (length CIC)= 05: 0.5m, 10: 1m, 20: 2m, 30: 3m, 50: 5m) RO8CPU Program capacity: 80k steps, Elementary operation processing speed (LD command): 0.98ns
(separately prepared: Mitsubishi Electric Engineering) PLC CPU R16CPU Program capacity: 160k steps, Elementary operation processing speed (LD command): 0.98ns
Drlve unlts R32CPU Program capacity: 320k steps, Elementary operation processing speed (LD command): 0.98ns
R120CPU Program capacity: 1200k steps, Elementary operation processing speed (LD command): 0.98ns
Series name Remarks
MDS-E/EH Series Power regeneration
MDS-EM/EMH Series Multi-axis integrated, power regeneration Power SUPP'Y mOdUIe
MDS-EJ/EJH Series Resistor regeneration Product name I Remarks
R61P AC power-supply module input: 100-240VAC, output 5VDC/6.5A
Product name Model name Remarks
R62P AC = | dule input: 100-240VAC, output 5VDC/3.5A, 24CDC/0.6A
Battery box MDSBTBOX-LR2060 size-D alkaline batteries LR20 Power supply POWETSHIRPY MocUE Py v
R63P DC power-supply module input: 24VDC, output 5VDC/6.5A
. . R64P AC power-supply module input: 100-240VAC, output 5VDC/9A
Perlpheral unItS For other related units, please contact us.
Product name Model name Remarks E
Signal splitter FCU7-HN387 Options (necessary for 2 or 3-axis manual pulse generator) .
. GOT related unit C
Manual pulse generator UFO-01-229 5V specification wn
Manual pulse generator HDB0C 12V specification, for connecting to signal splitter, need to prepare 12V power supply. SR T T —. . = I User memory =
: " isplay device ultimedia and video ulti-touc| ower supply
Product name|| Product name |Screen size |Resolution Display color RGB compatible compatible Voltogd m:::&vf?rf:;g'r:%: ISR(RA% %
Cable for CNC CPU GT2712-STBA o 100-240VAC o
Cable model name |M Standard length (m) Remarks GT2712-STBD SVGA 24VbC g
F020 Manual pulse generator : 1ch 45m 05,1,2,8,5,7,10, 15, 20 GT2710-STBA 100-240VAC T
12v ly i ilable. -
Fo21 Manual pulse generator : 2ch 45m 05,1,2,8,5,7,10, 15, 20 POWET SUPPY 1S avarabie. GT2710-STBD 10.4" 24VBe ®)
For connection with signal splitter. GT2710-VTBA : 100-240VAG Z
FO22 Manual pulse generator : 3ch 45m 05,1,2,8,5,7,10, 15, 20 oTo VGA TFT color LCD, O @] 57MB/128MB m
7 T2710-VTBD 24VD!
G020 Manual pulse generator : 1ch 15m 05,1,2,8,5,7,10, 15 G 0 65,536 colors © 5
i i GT2708-STBA 100-240VA
G021 Manual pulse generator : 2ch 15m 05,1,2,8,5,7,10, 15 SV power supply is available. S SVGA 00-240VAC (7]
For connection with signal splitter. GT2708-STBD 24VDC
G022 Manual pulse generator : 3ch 16m 05,1,2,3,5,7,10, 156 8.4"
. e ) GT2708-VTBA 100-240VAC
HO10 For connection with signal splitter 5m 05,1,2,35
GT2708-VTBD VGA 24VDC
H101 Emergency stop 20m 0.5,1,2,8,5,7,10, 15, 20
. ) o ) GT2705-VTBD 5.7" - 24VDC 32MB/80MB
H300 SKIP/MPG input 20m 05,1,2,8,5,7,10, 15, 20 For connection with signal splitter.
GT2512-STBA 100-240VAC
H310 SKIP signal connection 15m 05,1,2,8,5,7,10, 15 121" SVGA
GT2512-STBD 24VDC
H401 1ch manual pulse generator 5V 20m 0.5,1,2,3,5,7,10, 15, 20
GT2510-VTBA TET color LCD 100-240VAC
H501 Dual signal module connection 0.5m 0.1,0.2,0.3,0.5 GT25 10.4" ’ - - 32MB/80MB
GT2510-VTBD 65,536 colors 24VDC
J303 Connection with display (straight) 20m 1,2,8,5,7,10, 15, 20 VGA
GT2508-VTBA o 100-240VAC
Use Mitsubishi CNC dedicated drive system (drive unit, servo motor and spindle motor). GT2508-VTBD ' 24VDC
For Mitsubishi CNC dedicated drive systems, please refer to MITSUBISHI CNC DRIVE SYSTEM GENERAL CATALOG. (Note 1) For SVGA, GT Designer3 Version1 (GOT2000) 1.155M or later is needed.
For other related units, please contact us. For VGA, GT Designer3 Version1 (GOT2000) 1.165X or later is needed.

(Note 2) Resolution for SVGA: 800x600 pixels, resolution for VGA: 640x480 pixels.

For other related units, please contact us.




INSTALLATION ENVIRONMENT CONDITIONS / LIST OF MANUALS

INSTALLATION ENVIRONMENT CONDITIONS

CNC CPU module

Item | Specification

Ambient operating temperature 0to 55°C

Ambient storage temperature —251t075°C

Ambient operating humidity 5 to 95%RH, non-condensing

Ambient storage humidity 5 to 95%RH, non-condensing
Frequency Constant acceleration Half amplitude Sweep count
510 8.4Hz = 3.5mm

Under intermittent 10 times each in X, Y

Vibration resistance vibration 8.4 to 150Hz 9.8m/s? . and Z directions (80 min.)
Under continuous 510 8.4Hz = 1.75mm
vibration 8.4 o 150Hz 4.9m/s? -

Shock resistance 147m/s?, 3 times in each of 3 directions X, Y and Z

Operating ambience No corrosive gases or inflammable gases

Operating altitude 2000m (6561.68ft.) or lower (Note 3)
Installation location Inside control panel

Overvoltage category (Note 1) Il or less

Pollution level (Note 2) 2 orless

C80, which is open equipment, must be installed within a sealed metal control panel (IP54 or higher). C80 must also be used and stored under the conditions listed in the
specifications table above. The following environmental conditions are also required for the layout design.
* No large amount of accumulated dust, iron filings, oil mist, salt, or organic solvents ¢ No direct sunlight ® No strong electrical or magnetic fields e No direct vibrations or shocks

(Note 1) Assumes that module is connected between a public power distribution network and local machinery.

Category Il applies to equipment for which electrical power is supplied from fixed facilities. The surge voltage withstand level for the rated voltage of up to 300V is 2,500V.
(Note 2) Indicates the degree to which material accumulates in terms of the environment where the equipment is used.

Pollution level 2 means that only non-conductive pollution can occur. However, temporary conductivity may be caused by accidental condensation.

(Note 3) Do not use or store C80 Series modules under pressure higher than the atmospheric pressure of altitude Om. Doing so may cause operation failure.

LIST OF MANUALS

Manuals relating to the C80 are listed below. For the latest versions, please contact us.

M800/M80/C80 Series Specifications Manual IB-1501267 -Model selection -Specifications of hardware -Outline of various functions
MB800/M80/C80 Series PLC Interface Manual IB-1501272 -Electrical circuitry design -Interface signals between NC and PLC
M800/M80/C80 Series Programming Manual (Lathe System) (1/2) I1B-1501275 -G code programming for lathe system -Basic functions, etc.
. . -G code programming for lathe system
MB800/M80/C80 Series Programming Manual (Lathe System) (2/2) IB-1501276 -Functions for multi-part system, high-accuracy function, etc.
MB800/M80/C80 Series Programming Manual (Machining Center System) (1/2) | IB-1501277 -G code programming for machining center system -Basic functions, etc.
8o MB800/M80/C80 Series Programming Manual IB-1501278 -G code programming for machining center system
(Machining Center System) (2/2) - -Functions for multi-part system, high-accuracy function, etc.
M800/M80/C80 Series Alarm/Parameter Manual I1B-1501279 -Alarms  -Parameters
) . -Detailed specifications of hardware
G80 Series Connection and Setup Manual 1B-1501452 -Installation, connection, wiring, setup (startup/adjustment)
C80 Series Instruction Manual IB-1501453 +Operation guide for NC -Explanation for screen operation, etc.
C80 Series Maintenance Manual IB-1501454 -Cleaning and replacement for each unit -Other items related to maintenance
MDS-E/EH Series Specifications Manual IB-1501226 -Specifications of regenerative power modules
MDS-E/EH Series Instruction Manual IB-1501229 -Handling of regenerative power modules
Dri
nvte MDS-EJ/EJH Series Specifications Manual IB-1501232 -Specifications of resistor regeneration type units
system
(s\:/en/o/ MDS-EJ/EJH Series Instruction Manual IB-1501235 -Handling of resistor regeneration type units
spindle) MDS-EM/EMH Series Specifications Manual IB-1501238 -Specifications of multi-axis integrated, regenerative power modules
MDS-EM/EMH Series Instruction Manual IB-1501241 +Handling of multi-axis integrated, regenerative power modules
DATA BOOK IB-1501252 -Specifications of servo drive unit, spindle drive unit, motor, etc.
MELSEC iQ-R Module Configuration Manual SH-081262 Outline of system configuration, specifications, installation, wiring, maintenance, etc.
MELSEC iQ-R CPU Module User's Manual (Startup) SH-081263 Qutline of specifications, procedures before operation, troubleshooting, etc. for CPU module
QR MELSEC iQ-R CPU Module User's Manual (Application) SH-081264 Outline of memory, functions, devices, parameters, etc. for CPU module
QCPU User's Manual SH-080483 Outline of specifications, necessary knowledge to configure the system and
(Hardware Design, Maintenance and Inspection) g maintenance-related descriptions for Q series CPU module, etc.
GX Works3 Operating Manual SH-081215 Outline of functions, programming, etc.
. . Outline of hardware such as part names, external dimensions, installation,
GOT2000 Series User' s Manual (Hardware) SH-081194 wiring, maintenance, etc. of GOTs
GOT2000 Series User' s Manual (Utility) SH-081195 Outline of utilities such as screen display setting, operation method, etc. of GOTs
GOT GOT2000 Series User' s Manual (Monitor) SH-081196 Outline of each monitor function of GOTs
. . . . . Outline of connection types and connection method between
GOT2000 Series Connection Manual (Mitsubishi Electric Products) SH-081197 O 2 Viiauseh Blshic eommesien GEvess
GT Designer3 (GOT2000) Screen Design Manual SH-081220 Outline of screen design method using screen creation software GT Designer3

OUTLINE DRAWINGS

OUTLINE DRAWINGS

CNC CPU module (R16NCCPU)

Dual-signal module (R173SXY)

106

98

= —=
[—]

— >

[- —]

WPart explanation

(1) READY LED

(2) ERROR LED

(8) SW: Rotary switch for maintenance (usually set to “0”)

(4) Dot matrix LED: Display of operation state and error information (with 3 digits)
(5) CN1: Connector for servo/spindle drive unit

(6) DISPLAY I/F: Connector for display (GOT)
(
(
(
(

)

8) MPG: Connector for 5V manual pulse generator

9) RIO: Connector for dual-signal module

10) EXT I/F: Connector for the expansion connection of skip
signal/manual pulse generator

)
)
)
)
)
7) EMG: Connector for emergency stop signal input
)
)
0
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WPart explanation

(1) RUN LED: Shows the operating state of the dual-signal module.

(2) LED: Shows the input signal state of PLCIO (part-system 2).

(8) ALM LED: Shows the communication state with the CNC CPU module.

(4) RSW: Rotary switch for station No. setting

(5) RIO1/RIO2: Connector for connecting the CNC CPU module
and the 2nd or subsequent dual-signal module

(6) NCIO: Part-system 1 1/O signal connector

(7) PLCIO: Part-system 2 I/O signal connector

Signal splitter (FCU7-HN387)

Main base unit (R35B/R38B/R312B)

(Note) Signal splitter allows DIN rail installation only.

6 DIN Rail (mm]

WPart explanation
(1) NC I/F: Connector for CNC CPU
(2) RIO1: (Not used)
(3) DCIN: Terminal block for power supply
(to be used for the 12V manual pulse generator)
(4) SKIP: Connector for skip signal
(5) MPG: Connector for 5V/12V manual pulse generator
(6) TERMINAL: (Not used)

(1)@ @ n-Maxtd_ [mm]
B =
g%
PSR
@ & 2 =
= T T
55 ws1 © wse @)
WS3 WS4
w
6)—
E& = 6
=1 'ua [ — u'n 5
R35B R38B R312B
n 4 5 5
w 245 328 439
WS1 - 190+0.3 190+0.3
WS2 - 116+0.3 227+0.3
WS3 - (170) (170)
WS4 - (138) (249)
WS1+WS2 222.5+0.3 - -
WS3+WS4 (224.5) - -
[mm]
WPart explanation
(1) Extension cable connector (OUT)
(2) Extension connector cover
(8) Module connector
(4) Module mounting screw hole
(5) Base module mounting hole
(6) DIN rail adapter mounting hole
(7) Guide
(8) Production information marking
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CASE STUDY

CASE STUDY

One CNC CPU controls up to seven part systems and 16 axes. Up to three CNC CPUs can be mounted on a single
base. The C80 Series modules can control not only the machines in automobile parts production lines, but also various
other machines.

Lathe system (two spindles and two turrets, equipped with workpiece loading robot)

[Point to adopt C80 Series]

»Multi-part system control (up to 7 systems) enables independent control of lathe
machining and work loading.

+iQ Platform-based robot control is supported.

* The system enables concurrent use of networks (field network, between controllers)
are required in manufacturing lines.

.5 ) 5 . [Main functions]
- - e » Multi-part system control (start point designation timing synchronization, etc.)
- .lhff Pl » Machine group-based alarm stop
¥ —a {: «Rapid traverse block overlap
= . + Connection to various networks

[Point to adopt C80 Series]

*GT Works3 helps design a variety of customized screens.
« Tool offset and tool life management functions support automation.
* Subprogram control allows modular part programming.

[Main functions]

«Tool offset and tool radius compensation
«Tool life management
* Subprogram control (up to eight nesting levels)

Multi-station machine

[Point to adopt C80 Series]

*C80 modules support up to three CPUs mounted, which enables multi-axis
multi-part system control (up to 21 part-systems and 48 axes).

* A great number of tools can be managed through tool offset and tool life manage-
ment functions.

[Main functions]

+ Timing synchronization between part systems”

« Start point designation timing synchronization®

* Multi-part system program management

» Multi-part system simultaneous high-accuracy control®

*Number of tool offset sets [machining center system: up to 400 sets, lathe system:
up to 256 sets]

*Number of tool life management sets [machining center system: up to 400 sets,
lathe system: up to 256 sets]

(*) Specifications for each CNC CPU.

FUNCTIONAL SPECIFICATIONS

FUNCTIONAL SPECIFICATIONS

1 Control axes

Lathe
system

Machining
center system

OStandard AOptional OSelection

General explanation

1 Control axes

1| Number of basic control axes (NC axes) 02 O3
2 | Max. number of axes (NC axes + Spindles + PLC axes) 16 16 The NC axis, spindle, and PLC axis are generically called the control axis.
Max. number of NC axes The NC axis can be manually or au_tomancally operated using a machining program.
X I Il th 16 16 The PLC axis can be controlled using a sequence program.
(in total for all the p?ﬂ systems) The number of axes that is within the max. number of control axes, and that does not exceed the max. number
Max. number of spindles 4 7 given for the NC axis, spindle and PLC axis, can be used.
Max. number of PLC axes 8 8
4 | Max. number of PLC indexing axes 8 8 The number of PLC axes available to be used as indexing axis.
5| Number of simultaneous contouring control axes 4 4 Number of axes with which simultaneous interpolation control is possible.
6| Max. number of NC axes in a part system 8 8 Max. number of NC axes possible to control in the same part system.
2 Control part system
1| Standard number of part systems 1 1 One part system is the standard.
2| Max. number of part systems A3 AT
Max. number of main part systems A3 A7 Up to three part systems for a lathe system, and up to seven part systems for a machining center system.
Max. number of sub part systems A2 —
3 Control axes and operation modes
‘ 2 ‘ Memory mode O O Machining programs stored in the memory of the CNC module are run.
‘ & ‘ MDI mode (@] O MDI data stored in the memory of the CNC unit are executed.
2 Input command
1 Data increment
. The data increment handled in the controller includes the input setting increment and command increment. Each
1] Least command increment — — typs is set with parameters.
Least command increment 1um O O Possible to command in increments of 0.001mm (linear axis) and 0.001° (rotary axis).
Least command increment 0.1um O O Possible to command in increments of 0.0001mm (linear axis) and 0.0001° (rotary axis).
2| Least control increment The least control increment determines the CNC's internal operation accuracy.
Least control increment 0.01um (10nm) O O Possible to control in increments of 0.00001mm (linear axis) and 0.00001° (rotary axis).
Least control increment 0.001pm (1nm) ¢] o Possible to control in increments of 0.000001mm (inear axis) and 0.000001° (rotary axis)
3| Indexing increment O O This function limits the command value for the rotary axis.
2 Unit system
. The unit systems of the data handled in the controller include the metric system and inch system. The type can be
1] Inch / Metric changeover O designated with a parameter and a machining program.
a The program's command increment can be multiplied by an arbitrary scale with the parameter designation. This
2 | Input command increment tenfold o O function is valid when a decimal point is not used for the command increment.
3 Program format
1| Program format G code (program) format
1| Format 1 for Lathe (G Code List 2, 3) O — X -
- G code list for the lathe system. The G-code list is selected by parameter.
2| Format 2 for Lathe (G Code List 4, 5) (e} —
3| Special format for lathe (G Code List 6, 7) O — (Prepared for a specific machine tool builder)
4 | Format 1 for Machining center = O . o
— G code list for the machining center system. The G-code list is selected by parameter.
5| Format 2 for Machining center (M2 format) — ©)
q o The formats of the fixed cycle for turning machining (G77 to G79), compound type fixed cycle for turning machining
MITSUBISHI CNC special format o (G71 to G76) and fixed cycle for driling (G8O to G89) can be switched to the MITSUBISHI CNG special formats.
4 Command value
For the decimal point input type 1, the unit of the last digit of a command without a decimal point is the same as
i | Bastere w1 1 o o that of the least command increment. For decimal point input type 2, the last digit of a command without a decimal
'ecimal pol pu , point is interpreted in millimeters during the metric mode, in inches in the inch mode, or in seconds for a time-based
command.
When axis coordinate data are issued in a machining program command, either the incremental command method,
2 | Absolute / Incremental command O O which commands a relative distance from the current position, or the absolute command method, which commands
a movement to a designated position in a predetermined coordinate system, can be selected.
The designation method of an axis command value can be changed over with parameters between the radius
3| Diameter / Radius designation (e} — designation or diameter designation. When the diameter designation is selected, the scale of the length of the
selected axis is doubled. (moves only half (1/2) the commanded amount)
3 Positioning / Interpolation
1 Positioning
T This function carries out positioning at high speed using a rapid traverse rate with the travel command value given in
1 | Positioning o o the program.
2 | Unidirectional positioning — A The G code command always moves the tool to the final position in the direction determined by parameters.
2 Linear / Circular interpolation
a a 5 Linear interpolation is a function that moves a tool linearly by the travel command value supplied in the program at
1| Linear interpolation O the cutting feedrate designated by the F code.
Circular interpolation o This function moves a tool along a circular arc on the plane selected by the travel command value supplied in the
(Center / Radius designation) program.
With this function, any two of three axes intersecting orthogonally are made to perform circular interpolation while
3| Helical interpolation O (@) the third axis performs linear interpolation in synchronization with the arc rotation. This control can be exercised to
machine large-diameter screws or 3-dimensional cams.
. . o This function interpolates arcs where the start point and end point are not on the circumference of the same circle
4| Spiral / Conical interpolation A into spiral shapes.
This function transfers the shape that is on the cylinder's side surface (shape yielded by the cylindrical coordinate
Nt 9 system) onto a plane, and when the transferred shape is designated in the program in the form of plane coordinates,
5 | Cylindrical interpolation A A the shape is converted into a movement along the linear and rotary axes of the original cylinder coordinates, and the
contours are controlled by means of the CNC unit during machining.
This function converts the commands programmed by the orthogonal coordinate axes into linear axis movements (tool
6| Polar coordinate interpolation A A movements) and rotary axis movements (workpiece rotation) to control the contours. It is useful for cutting linear
cutouts on the outside diameter of the workpiece, grinding cam shafts, etc.
When a lathe with linear axes (X, Z axes) and rotary axis (C axis) serving as the control axes is to perform milling at
S . o a workpiece end face or in the longitudinal direction of the workpiece, this function uses the hypothetical axis Y,
7 | Miling interpolation A which is at right angles to both the X and Z axes, to enable the milling shape to be programmed as the X, Y and Z
orthogonal coordinate system commands.
3 Curve interpolation
This function automatically generates spline curves that smoothly pass through rows of dots designated by a fine-
3| Spline interpolation (G05.1Q2 / G61.2) — A segment machining program, and performs interpolation for the paths along the curves. This enables high-speed

and high-accuracy machining.
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FUNCTIONAL SPECIFICATIONS

Lathe
system

Machining
center system

OStandard AOptional COSelection

General explanation

This function automatically generates curves that smoothly pass in the tolerance error range, and moves on the

FUNCTIONAL SPECIFICATIONS

OStandard AOptional COSelection

6 | Spline interpolation2 (G61.4) - A paths along the curves. This enables smooth machining.
4 Feed
1 Feedrate
1| Rapid traverse rate (m/min) 1000 1000 The rapid traverse rate can be set independently for each axis using parameters.
. . This function specifies the feedrate of the cutting commands, and gives a command for a feed amount per spindle
2| Cutting feedrate (m/min) 1000 1000 rotation or feed amount per minute.
a The manual feedrates are designated as the feedrate in jog mode or incremental feed mode for manual operation
3| Manual feedrate (m/mln) 1000 1000 and the feedrate during dry run ON for automatic operation. The manual feedrates are set using external signals.
4| Rotary axis command speed tenfold (e} (e} This function multiplies the rotary axis' command speed by ten during initial inching.
2 Feedrate input methods
. By issuing a G command, the command from the block is issued directly with a numerical value following F as the
1| Feed per minute (Asynchronous feed) O o feedrate per minute (mm / min or inch / min).
. By issuing a G command, the command from the block is issued directly with a numerical value following F as the
2| Feed per revolution (Synchronous feed) O A feedrate per spindle revolution (mm / rev or inch / rev).
This function can issue one block of machining time (inverse) commands in F commands, in place of normal feed
3| Inverse time feed o A commands. This enables the machining speed on the cutting surface to be constantly controlled and prevents the
loss of accuracy, even if radius compensation is applied to the machining program that expresses the free curve
surface with fine segment lines.
4| F 1-digit feed The feedrate registered by parameter in advance can be assigned by designating a single digit, following address F.
By enabling a manual speed command and selecting either handle feed or jog (manual) feed in the memory or MDI
5| Manual speed command mode, automatic operation can be carried out at this feedrate.
Feedrates can be specified for GOO (positioning command).
7 | GOO feedrate designation (,F command) A A The speed of tool exchange, axis movement of gantry, etc. can be specified with the machining program so that the
mechanical vibration can be suppressed.
3 Override
1| Rapid traverse override O O Override can be applied to manual or automatic rapid traverse using the external input signal.
. . Override can be applied to the feedrate command designated in the machining program using the external input
2 | Cutting feed override O O signal.
a 3 Override can be further applied as a second-stage override to the feedrate after the cutting feed override has been
3| 2nd cutting feed override O O aaliEsl
. By turning on the override cancel external signal, the override is automatically set to 100% for the cutting feed during
4| Override cancel O O the automatic operation mode (tape, memory and MDI).
4 Acceleration / Deceleration
Automatic acceleration / Acceleration / deceleration is automatically applied to all commands. The acceleration / deceleration patterns can be
1 . . . O O selected using a parameter from the following types: linear acceleration/deceleration, soft acceleration / deceleration,
deceleration after interpolation
P exponent function acceleration / deceleration and exponent function acceleration / linear deceleration.
. At : This function performs acceleration / deceleration at a constant inclination during linear acceleration / deceleration
2 Sap\(lj tre?/erse constant inclination acceleration / O (@] in the rapid traverse mode. Compared to the method of acceleration / deceleration after interpolation, the constant
eceleration inclination acceleration / deceleration method enables improved cycle time.
. o . This function carries out the acceleration / deceleration according to the torque characteristic of the motor in the
3 Rapid traverse constant inclination multi-step o A rapid traverse mode during automatic operation. (This function is not available in manual operation.) The rapid
acceleration / deceleration traverse constant inclination multi-step acceleration / deceleration method makes for improved cycle time because
the positioning time is shortened by using the motor ability to the maximum.
5 Thread cutting
1 Thread cutting o A Thread cutting with a designated lead can be performed. Inch threads are cut by designating the number of threads
(Lead / Thread number designation) per inch with the E address.
. 5 By commanding the lead increment/decrement amount per thread rotation, variable lead thread cutting can be
2| Variable lead thread cutting O = performed.
3| Synchronous tapping
a This function performs tapping through synchronized control of the spindle and servo axis. This eliminates the need
1| Synchronous tapping cycle O O for floating taps and enables tapping to be conducted at a highly accurate tapping depth.
. . The load applied to the tool can be reduced by designating the depth of cut per pass and cutting the workpiece to
2| Pecking tapping cycle A A the hole bottom with a multiple number of passes.
" A In the deep-hole tapping, the load applied to the tool can be reduced by designating the depth of cut per pass and
3| Deep-hole tapping cycle A A cutting the workpiece to the hole bottom with a multiple number of passes.
. . . This function enables two or more spindles to perform synchronous tapping at a time, thereby improving the tapping
102 Multiple spindle synchronous tapping A A sfficiency.
4 Chamfering O — Chamfering can be enabled during the thread cutting cycle by using external signals.
The servo axis directly detects and compensates the spindle's delay in tracking by using the communication
8 | High-speed synchronous tapping (OMR-DD) O O between drive units over the high-speed optical servo network. By minimizing the synchronization error, the accuracy
of the synchronous tapping is increased.
q 5 o The thread cutting feedrate can be changed by changing the spindle override depending on rough cutting, finish
11| Thread cutting override "
. . o This function changes the cutting feedrate by the spindle override at the time of the thread cutting. The machining
12| Variable feed thread cutting A condition during thread cutting can be changed.
6 Manual feed
. The tool can be moved at the rapid traverse rate for each axis separately. Override can also be applied to the rapid
1| Manual rapid traverse O O traverse rate by means of the rapid traverse override function.
2| Jog feed O O The tool can be moved in the axis direction (+ or .) in which the machine is to be moved at the per-minute feedrate.
The tool can be moved for the designated amount (incremental value) in the axis direction each time the jog switch
3| Incremental feed (@] o is prossed.
4| Handle feed O O The machine can be moved in very small amounts by rotating the manual pulse generator.
Manual feedrate B is a function that sets an arbitrary axis feedrate from the user PLC separately from the manual
5| Manual feedrate B O o feedrate.
8| Manual speed clamp O O The maximum speed for manual feed can be switched to the rapid traverse rate or the manual feed clamp speed.
7 Dwell
] 5 q The G code command temporarily stops machine movements and sets the machine in the stand-by status for the
1| Dwell (Time-based designation) O O timoldesionatedin the|programy
. . . o When G04 is commanded in the synchronous feed mode (G95), the machine waits for the spindle to rotate for the
2| Dwel (Revolution-based designation) O number of the revolutions designated.
Program memory / editing
1 Memory capacity
1| Memory capacity (number of programs stored) Machining programs are stored in the NC memory, data server or external memory devices (front SD card, built-
in disk of display unit, etc.). (Note) For a multi-part system, the specifications shown here is the total for all part
500kB [1280m] (1000 programs) (@) O systems.

Lathe  Machining General explanation
system  center system
2 Editing
1| Program editing O O This function enables program editing such as correction, deletion and addition.
2 | Background editing @) O This function enables one machining program to be created or edited while another program is running.
3| B orocton 0 | o |Butmatoralc eenionirchina morey v S0 carrGeia Soer ) o) o WDl i,
When an operation to open a machining program in the NC memory is peﬁcrmed on‘the edit screen, machining
5 | Mulspart sylom smuterenus program eing | & | — | Fo91 ecoerea ot r a7 et s g roranf e g
in the unselected edit area.
| Spealprogram editing display for A | KO mmony th cupiy & switcha 0 e Synchvonzed capiy of e . anc Gt S procrams signed UG
synchronization between part systems the timing synchronization symbols.
6 Operation and display
1 Structure of operation / display panel
‘102‘ GOT(GOT2000 series GT27/GT25 12.1/10.4/8.4/5.7) O O Select a GOT in its lineup. For detalils, refer to catalogs : "GOT2000 series".
2 Operation methods and functions
1| opaatoninet s | o B ey
2 | Absolute value / Incremental value setting O O When setting the data, the absolute/incremental setting can be selected from the menu
3] Ml dsplay comecton 000 | OIB0T | o e e e e . P Tl
4] Coon dsplyto e NCs OG0T | 0fG0T | e Eherih oy cor o o ot 1o 8 N e e
5| Displayed part system switch (e} O The part system displayed on the screen can be changed.
6| Menu list o o ;h:n:r;nuufl;srtofijr?ecrtis;ede\iz\éys the menu configuration of each screen as a list, making it possible to directly select
7 | Display switch by operation mode ) O The screen display changes when the screen mode selection switch is changed.
8| External signal display switch O O The screen display changes with the signal from PLC.
9| screen saver oGO oGO 'ggrea::]:;?ee: saver function protects the display unit by turning the backlight OFF after the length of time specified in a
10| Parameter guidance o o I:Sef#gycg?gplcgjsgays the details of the parameters or the operation methods according to the state of the screen
11| Alarm guidance O O Guidance is displayed for the alarm currently issued.
14| Screenshot capture O(GOT) O(GOT) | This function allows to output a bitmap file of a screen displayed on the setting and display unit.
15 User selectable menu configuration o o ;Iricshf:;vgsz;sﬂ‘\:;v/s;grigei::pglzyﬂ;eslgg%? order of the main menu in the “Monitor”, “Setup” and “Edit” screens, and
Menu items on the “Monitor”, “Setup” and “Edit” screens (of MITSUBISHI standard format) can be moved within
19| MTB selectable menu configuration e} O a screen or hidden as desired. The custom screen menu items added by machine tool builders, on the contrary,
cannot be moved or hidden.
3 Display methods and contents
1| Status display O O The status of the program currently being executed is indicated.
2| Clock display O O The clock is built in, and the date (year, month, date) and time (hour, minute, second) are displayed.
3| Monitor screen display O O Various information related to operation, such as the axis counter, speed display and MSTB command are displayed.
4 seup sren oy S I [ e o e e
5| Edit screen display o o m:zzl::’;’ng]gﬁgrim;ﬁnél% (ssi\;oﬂréddsﬁwon, change) and checking, simple program creation, and machining
The following operations related to the CNC diagnosis can be carried out.
(1) Disp\ay the hardwarg and software configuration.
6 Diagnosis screen display ° O | 3 Diognee the PLG mierace
(4) Display the drive unit information.
(5) Display the alarm message / alarm history list etc.
7 | Maintenance screen display O O Parameter setting and display, and NC data input/output, etc., can be carried out.
10| Additional languages
1| Japanese [} [}
2 | English ) [©)
3| German 0O m]
4| ltalian O 0
5| French ] =]
6| Spanish O O
7| Chinese
Traditional Chinese characters O m]
Simplified Chinese characters O [} Available display languages.
8| Korean O ]
9| Portuguese O O
10 Hungarian O O
11| Dutch O O
12| Swedish ] O
13| Turkish O O
14| Polish O ]
15/ Russian 0 m]
16| Czech 0 0
7 Input / Output functions and devices
1 Input / Output data
1| Machining program input / output O ®)
2 | Tool offset data input / output O O
3 | Common variable input / output o o Certain kinds of data handled by the NC system can be input and output between the NC system's memory and
4 | Parameter input / output (0] (¢) external devices.
5 | History data output O o
7 | System configuration data output [©) @)

—h
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. . T f i I No. If cil i s i
2 Input / Output I/F 3| Tool nose radius compensation (G40 / 41 / 42) th:et :g:lr:\;fsz;letrlijg:ecg\;detgggg%;zzsggﬁd to be a half circle of the radius R, and compensation is applied so
3| Ethernet I/F O(GOT) O(GOT) | Ethernet interface card can be attached onto the NC unit. ; _ _ ; :
101 USB I/F (GOT front side USB I/F) o o Interface card fo use USB memory can be attached inside the GOT. /;a;gg;iﬂgeclegl/sf& of nose radius compensation Igzgrose radius compensation direction is automatically determined from the tool tip and the specified movement
102 SD I/F (GOT back side SDcard I/F) O O Interface card to use SD card can be attached inside the GOT. 5 | Tool radius compensation diameter designation Tool diameter designation handles the compensation amount as diameter value and compensates the amount set in
8 Spindle, Tool and Miscellaneous functions P 9 the tool compensation amount screen when tool radius compensation (G41/G42) is commanded.
1 Spindle functions (S) 3 Tool offset amount
. . The spindle rotation speed is determined in consideration of the override and gear ratio for the S command given in 1 | Number of tool offset sets
1 Spindle control functions automatic operation or with manual numerical commands, and the spindle is rotated. 21128 sets
1| Spindle digital I/F O (e} This interface is used to connect the digital spindle (AC spindle motor and spindle drive unit). 3| 200 sets
2 | Spindle analog I/F A(MELSEC) | A(MELSEC)| Spindle control can be executed using an analog spindle instead of the digital spinde. 2] 256 sets The number of configurable sets of tool data such as tool length compensation and tool radius compensation.
q a Constant output characteristics can be achieved across a broad spectrums down to the low-speed ranges by
3| Coil switch O O switching the spindle motor connections. This is a system under which commands are assigned from the PLC. 5| 400 sets
Constant output characteristics can be achieved across a broad spectrums down to the low-speed ranges 2| Offset memory
4| Automatic coil switch O O by switching the spindle motor connections. This is a system under which the CNC module switches the coils 1 ‘ Tool shape / wear offset amount This function registers the tool shape compensation and wear compensation amounts.
automatically in accordance with the motor speed. 10 Coordinate system
6 | Spindle-mode servo motor control g,‘i:;gcﬂgnacx%mm'S LD WS i @erIBEe @ SR Ter e S @i Wl (MIDEHE (aies) e 1 Coordinate system t and settin, This shows the coordinate systems handled by the NC. The points that can be commanded with the movement
= Y ype 8 command are points in the local coordinate system or machine coordinate system.
2| S code output !{gﬁl‘azS'(i?::;:_r;b?;g’g{;\{vt‘;g;:gezzs (asn?jt;;f?ig?ﬁ?é:g&mﬁ?S?ﬁj;ﬁ%jed 32-bit binary data and The machine coordinate system is used to express the prescribed positions (such as the tool change position and
gnal, 9 y 9 P - 0 || Ve csariEe sEem stroke end position) that are specific to each machine, and it is automatically set immediately upon completion of
With radial direction cutting, this function enables the spindle speed to be changed in accordance with changes in Y the first dog-type reference position return after power ON, or immediately after power ON if the absolute position
3| Constant surface speed control O O the radial direction coordinates and the workpiece to be cut with the cutting point always kept at a constant speed specifications apply.
(constant surface speed). 2| Coordinate system settin By issuing a G code, the program coordinate system (zero point of program) can be changed in the workpiece
4| Spindle override o o This function applies override to the rotation speed of a spindle or milling spindle assigned by the machining program Y/ 9 coordinate system.
command during automatic operation or by manual operation. 3| Aut i dinat ¢ i After turning the power ON, even without executing the reference position return, the basic machine coordinate
5| Multiple-spindle control Multiple-spindle control is a function that controls all the spindles except the first spindle (main spindle) in a machine utomatic coordinate system setting system and the workpiece coordinate system are set automatically.
e tool equipped with the second, third and fourth spindles (sub-spindles) in addition to the first spindle. 4| Workpiece coordinate system selection
1| Muttiple-spindle control | O — This function controls the spindes in a machine ool equipped with several spindles. . " " When multiple workpieces with the same shape are to be machined, these commands enable the same shape to be
2| Multiple-spindle control I o o With this function, commands to the spindle are performed with one S command, and a signal from the PLC 1 | Workpiece coordinate system selection (6 sets) machined by executing a single machining program in the coordinate system of each workpiece.
determines which spindie ls sslected: Extended workpiece coordinate system In addition to the six workpiece coordinate systems G54 to G59, 48/96 sets of workpiece coordinate systems can
6| Spindle orientation O O This function stops the spindle rotation at a certain position. selection (48 sets) G54.1P1 to P48 be used by assigning G54.1Pn command.
7 Spindle position control (Spindle / C axis Comrol) O O An external workpiece coordinate offset that serves as a reference for all the workpiece coordinate systems is
. " y - N N N 3 ) y A R available outside the workpiece coordinates. By setting the external workpiece coordinate offset, the external
1| Spindle position control (Spindle / C axis control) O O This function enables one spindle drive unit to be also used as the C axis (rotary axis) using an external signal. 5| External workpiece coordinate offset workpiece coordinate system can be shifted, and all the workpiece coordinate systems can be simultaneously
8| Spindle synchronization shifted by an amount equivalent to the offset.
1| Spindle synchronization | o) — In a machine with two or more spindles, this function controls the rotation speed and phase of one selected spindle This function presets the workpiece coordinate system, which has been shifted by the programmed command or
- — (synchronized spindle) in synchronization with the rotation of the other selected spindle (basic spindle). There are two 6 | Workpiece coordinate system preset (G92.1) the manual operation, as the workpiece coordinate system which has been offset by the programmed command
2 | Spindle synchronization Il (@) = methods for giving commands: G code and PLC. (G92.1) from the machine zero point by an amount equivalent to the workpiece coordinate offset amount.
9| Tool spindle synchronization | (Polygon) 7| Local coordinate system This function is for assigning another coordinate system in the workpiece coordinate system currently selected. This
) o With a machine equipped with two or more spindles under serial connection control, this function enables spindle- enables the workpiece coordinate system to be changed temporarily.
1 Tool spindle synchronization | A A o spindle polygon machining (IA) by controlling the workpiece spindle rotation in synchronization with the rotary tool The rotary axis includes the rotating type (short-cut valid/invalid) or the linear type (workpiece coordinate position
(Spindle-Spind\e, Polygon) spindle rotation. The rotary tool spindle and workpiece spindle are designated from the spindles subject to serial 8| Coordinate system for rotary axis linear type, all coordinate position linear type). The workpiece coordinate position range is 0 to 359.999° for the
connection control. rotating type, and O to 99999.999° for the linear type.
. e With a machine equipped with two or more spindles under serial connection control, this function enables spindle- 9! Plan il By issuing a G code, it is possible to specify the planes for the arc, tool radius compensation, coordinate rotation
Tool spindle synchronization | B A o spindle polygon machining (IB) by controlling the rotary tool spindle rotation in synchronization with the workpiece ane selectiol and other commands.
(Spindle-Spindle, Polygon) spindle rotation. TI:e rotary tool spindle and workpiece spindle are designated from the spindies subject to serial Origin set is a function that shifts the coordinate system so that the current position is set as the zero point in the
_ S— connection control. 10| Origin set / Origin cancel workpiece coordinate system containing the workpiece coordinate system's offset value. Origin cancel is a function
3 Tool spindle synchronization | C A o This function controls the workpiece (spindle) and tool (NC axis) so that they synchronously rotate at the that manually cancels all deviated amounts, and shifts to the designated zero point with the workpiece offset.
(Spindle-NC axis, Polygon) commanded ratio, allowing polygon machining. 11| Counter set The relative position counter can be set to an arbitrary value from the setting and display unit screen.
10 Tool spindle synchronization Il (Hobbing) A - This function is to cut the gear with a hob (hob cutter). When a workpiece coordinate system which is considered at programming is misaligned with an actual set 1
11| Spindle speed clamp O (@] The spindle rotation speed is clamped between max. rotation speed and min. rotation speed. . . " workpiece coordinate or a workpiece coordinate set by automatic coordinate system setting, the measured
13 Workpiece coordinate system shift . . §
14 Spindle superimposition control A o Spindles are controlled by superimposing the rotation speed of one spindle on the rotary speed of other spindle. Use WO”;P'ece coorgmaleﬂsyste: C%: b‘i Sh'z‘?‘f‘d 1‘;} the :v;rkp\ecigqord\nate system at the program creation so that the
& perimp this function when the tool spindle needs to be rotated with the superimposed speed on the spindle rotation speed. machining can be periormed without modilication of the machining program. -
: 2 Return
2 Tool functions (T) (e
The tool function is commanded with an 8-digit number following the address T (TO to T99999999) to specify the 1| Manual reference position return This function enables the tool to be returned manually to a position specific to the machine (reference position). Z
1 Tool functions (T command) O O tool No. In the controller for a lathe, the tool compensation (tool length compensation, tool nose wear compensation) By commanding the G code during an automatic operation, the 1st reference position return is executed. If an
Nos. are also indicated. 2 | Automatic 1st reference position return intermediate point is commanded, a positioning is made to the point at rapid traverse rate, then each axis returns to o
3 Miscellaneous functions (M) irshlsdiste encs/Posiion] |
- - - - As in the automatic 1st reference position return, by commanding the G code during an automatic operation, an axis —
1 | Miscellaneous functions O O ?sf;;::?i‘;iix;g‘g?’Stoorp’\gigugﬂ‘fngg’\/jzfzzﬁsfﬂ%%?&agg;g‘s?gwg&ns for NG, such as rotating the spindle 3| 2nd, 3rd, 4th reference position returmn returns to a certain position specific to the machine (2nd/3rd/4th reference position). o
2 | Multiple M codes in 1 block O (@) Up to four sets of M commands can be issued in a block. 4 | Reference position check iﬁﬁ;%g?@ i;?:ié: ;’ift:g’qllgr?g)ggirg C\f(/;v;r; tt:: ttcc’);l Si‘?:gg;rgrsge:;a?yﬁgm;ozfg::nfefe;gﬁ;gosmon e Z
3| M code independent outpu o O | manuelrumerial commnd,th sign of s mcon ot 11 e OFF after he scalneous et N . Wi tisfuncion, & batery stors the rlation of the actual macfine positon an the machine coordinto kept in |:E
finishes or by the reset & rew}nd signal 5 | Absolute position detection the CNC even during the power OFF, and an automatic operation is enabled without executing a reference position
- return.
These signals inform the CNC system that a miscellaneous function (M), spindle function (S), tool function (T) or 2nd ) SEEE e 72 (58 GETED FeEiiEn|n A SR a7 6150 EESlaing) @ (os GiEnes pasiien i cammansiy m
4 | Miscellaneous function finish O (e} miscellaneous function (A, B, C) has been issued, and that the PLC that has received it has completed the required 6 | Tool exchange position return aymapchinin 9 rogram. tho tgolpcan - chanped -y gateg osition 9e P! -U
operation. They include miscellaneous function finish signal 1 (FIN1) and miscellaneous function finish signal 2 (FIN2). ; ) 9 program. 9 ppropriate p - m
5| M code output during axis traveling o This function controls the timing at which miscellaneous functions are output, and it outputs a miscellaneous 11 Operatlon support functions O
T function when the axis reaches the designated position movement. 1 Program control —
6 | Miscellaneous function command high-speed output O (e} This function shortens a processing time per miscellaneous function. . ) When “/” (slash code) is programmed at the head of a block, and the optional block skip input signal from the |
4 2nd miscellaneous functions B) 1| Optional block skip external source is turned ON for automatic operation, the block with the “/” code is skipped. 5
The code data and start signals are output when an 8-digit number is assigned following the address code A, B or 2 | Optional block skip addition Wiemm 9n (R 1 @0 O [ pregemmizs el e E2e 6ife H o, el ine @pilens s elip (e m el el iem i >
1| 2nd miscellaneous functions O O G whichever does not duplicate thelaxisiname|being Used: external source is turned ON for automatic operation, the block with the “/n” code is skipped. _l
- - o . The commands for automatic operation can be executed one block at a time (block stop) by turning ON the single
2] v miscstensous ntonnamesxenson | © | 0| e ind e s s e s s Uy .0 e i 3| Singe ok 3
9 Tool compensation 2 Program fest Z
s F code feed commands for automatic operation can be switched to the manual feedrate data of the machine
1 Tool length / Tool position 1 Dryrun operation board by turning ON the dry run input signal. m
These commands make it possible to control the axis movement by offsetting the position of the end point of the i i 5 i
1| Tool length offset O O I T oy D eV e e s R SR 2| Machine lock ’\:‘Vohear)v(itshe machine lock input signal is set to ON, the CNC operations can be executed without actually moving the
" This function uses commands to control the movement by changing the end point positions of the movement P " W : ,. -
2| Tool position offset — O . N When the “External input” signal or “Miscellaneous function lock” signal is turned ON, the output signals of M,
commands to positions which have been extended or reduced for a tool compensation amount. 3| Miscellaneous function lock S, T, and B (2nd miscellaneous function) will not be output to the PLC. This is useful when checking only travel
5 - The tool compensation for a lathe is valid for the X and Z axes. If an additional axis (Y axis) is added, the tool commands in a program check.
3 | Tool compensation for additional axes O = o -
combensationiallbelValidated fogihelaclionallaxss Manual arbitrary reverse run The manual arbitrary reverse run can be performed by controlling the feedrate being in the automatic operation in
2 Tool radius (Program check operation) the memory or MDI mode in proportion to the manual feedrate by jog or the rotation speed by manual handle. o8
This function provides tool radius compensation. Through a combination of the G command and D address This function checks whether a program error occurs by operating the machining program without the axes
1| Tool radius compensation — (@] assignment, the actual tool center path is compensated either inside or outside the programmed path by an amount 8| High-speed simple program check movements. The estimated machining time can be checked in time shorter than the actual execution time of the
equivalent to the tool radius. machining program.
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1| Program search @] (@] This function specifies the program No. of the program to run automatically and calls the program.
2| Sequence number search O O Blocks can be indexed by setting the program No., sequence No. and block No. of the program to run automatically.
N This function enables the single block stop status to be established at any block without having to turn the SINGLE
3| Verification stop o o BLOCK switch ON.
When a machining program is to be resumed after suspended midway due to tool damage or for some other
4 Program restart O O reason, this function searches the program and the block to resume and enables machining to be resumed from the
block.
. . With the input of the automatic operation start signal (change from ON to OFF), automatic operation of the program
5 | Automatic operation start O O that was found by an operation search is started by the controller (or the halted program is restarted).
6| NC reset O (@] This function enables the controller to be reset.
When the feed hold signal is set to ON during automatic operation, the machine feed is immediately decelerated and
7| Feed hold O O stopped.
If the “Search & Start” signal is input when the memory mode is selected, the designated machining program is
8 | Search & Start O O searched and executed from the beginning.
10 Auto-restart O O A machining program is restarted automatically at the completion of the machining program execution.
4 Interrupt operation
1| Manual interruption O O Manual interrupt is a function that enables manual operations to be performed during automatic operation.
. 3 n 3 The handle command can interrupt and be superimposed onto a command without suspending automatic operation
2| Automatic operation handle interruption O o to move the machine by rotating the manual pulse generator during automatic operation.
. The program absolute positions are updated by an amount equivalent to the distance by which the tool is moved
3| Manual absolute switch O O manually when the manual absolute switch signal is turned ON.
4 | Thread cutting cycle retract O This function suspends the thread cutting cycle if a feed hold signal has been input during thread cutting cycle.
If tapping is interrupted by a reset or emergency stop signal that is input during tapping and the tap is left engaged
5 Tapping retract O O inside the workpiece, the tap tool engaged inside the workpiece can be rotated in the reverse direction so that it will
be disengaged by inputting the tap retract signal.
. On the screen of the setting and display unit, the M, S and T (and B when 2nd miscellaneous function is valid)
6| Manual numerical value command O O commands can be executed by setting numerical values and pressing [INPUT].
This function enables MDI programs to be executed during automatic operation in the single block stop status.
8| MDlI interruption O O When the modal status is changed in a MDI program, the modal status in the automatic operation mode is also
changed.
Simultaneous operation of manual and automatic This function enables manual operations to be performed during automatic operation by selecting an automatic
9 d O O operation mode (tape, MDI or memory) and manual mode (handle, step, jog or manual reference position return)
modes simultaneously. (Arbitrary feed based on the PLC is also possible.)
10 Simultaneous operation of JOG and handle o When executing the jog feed and handle feed, both these feeds are available without changing the mode each time
modes by inputting the jog mode signal and simultaneous operation of jog and handle modes signal to the control unit.
i When the retract signal is turned ON during the automatic and manual operation, this function can retract the tool
1] Reference position retract O immediately to a set reference position.
. o This function is used to return in the direction opposite the travel direction when the skip signal is input during G31
13| Skip retract O command.
a 5 The interrupt program set with the R register is executed with the signals from the PLC during single block stop in
14 PLC interruption O O program operation or during the manual mode.
12 Program support functions
1 Machining method support functions
1| Program
When the same pattern is repeated during machining, the machining pattern is registered as one subprogram,
1| Subprogram control O8 layers | O8 layers | which can be called from the main program as required, thereby realizing the same machining easily. This enables
the efficient use of programs.
3| Scalin o A The shape commanded by a program can be extended or reduced to the desired size by applying a scale factor to
9 the movement axis command position.
4| Axis name switch O — The axis name switch function switches the name of a command axis and a control axis.
2| Macro program
In order to execute one integrated function, a group of control and arithmetic instructions can be used and
1| User macro O4 layers | O4 layers registerad &s & macro program.
. . This function enables macro programs exclusively designed for use by a specific machine tool builder to be
2 | Machine tool builder macro O O registered in addition to the regular user macro programs.
a q By inputting a user macro interrupt signal from the PLC, the program being currently executed is interrupted and
3| Macro interruption O O other programs can be called instead.
4 | Variable command
3| 700 sets O le) Programming can be made flexible and versatile by designating variables instead of directly assigning numbers to
addresses in programs and by supplying the values of those variables as required when running the programs. Arithmetic
6/ (600+100xnumber of part systems) sets O O operations (adding, subtracting, multiplying and dividing) can also be conducted for the variables.
3| Fixed cycle
1 | Fixed cycle for driling O O
5 = — These functions enable drilling, tapping and other hole machining cycles to be assigned in a simple 1-block
2 | Fixed cycle for drilling (Type Il) O program. Special fixed cycles must always be used in combination with fixed cycles.
3| Special fixed cycle — A
4 | Fixed cycle for turning machining O =
5 | Compound type fixed cycle for turning machining O —_ The shape normally programmed in several blocks for rough cutting, etc. in the turning machining can be
3 Compound type fixed cycle for turning Py - commanded in one block. This function is useful for simplifying machining programs.
machining (Type If)
4| Mirror image
n a a A parameter is used to designate the axis for which the mirror image function is to be executed before the machining
1 | Mirror image by parameter setting O O program is run.
. . . Signals from an external device (PLC) request the mirror image operation either during or before the execution of a
2 | Mirror image by external input O O machining program.
. . o Using a program for the left or right side of an image, this function can machine the other side of the image when a
3| Mirror image by G code O left/right symmetrical shape is to be cut.
. . . o With machines in which the base tool post and the facing tool post are integrated in one post, this function enables
4| Mirror Image for faCIng tool posts © the programs prepared for cutting at the base side to be executed by the tools on the facing side as well.
When tools that correspond to tool Nos. 1 to 64 are selected (T commands) but these are the tool Nos. for which
5| T code mirror image for facing tool posts O — the facing tool post mirror image function has already been designated with a parameter, the status equivalent to

G68 (facing tool post mirror image ON) is established.

o

Coordinate system operation

Lathe

C80

Machining

FUNCTIONAL SPECIFICATIONS

OStandard AOptional COSelection

General explanation

system center system
When it is necessary to machine a complicated shape at a position that has been rotated with respect to the
. . coordinate system, you can machine a rotated shape by programming the shape prior to rotation on the local
1| Coordinate rotation by program A A coordinate system, and then specifying the parallel shift amount and rotation angle by means of this coordinate
rotation command.
A . . . o With the 3-dimensional coordinate conversion function, a new coordinate system can be defined by rotating and
3| 3-dimensional coordinate conversion A moving in parallel the zero point in respect to the X, Y and Z axes of the currently set workpiece coordinate system.
6 | Dimension input
. This function executes corner processing by automatically inserting a straight line or arc in the commanded amount
1| Gorner chamfering / Gorner R A between two consecutive travel blocks.
. The end point coordinates are automatically calculated by assigning one element (one component of the selected
2 Linear ang\e command A plane) of the end point coordinates and the linear angle.
. o When it is difficult to find the intersection point of two straight lines with a continuous linear interpolation command,
3| Geometric command o this point can be calculated automatically by programming the command for the angle of the straight lines.
4 | Polar coordinate command A With this function, the end point position is commanded with the radius and angle.
7 | Axis control
1| Chopping
1| Choppin A A This function continuously raises and lowers the chopping axis independently of program operation. During the
pPiNg grinding operation, chopping can produce a better surface accuracy than using abrasive grain.
B This function controls the swiveling of the C axis (rotary axis) so that the tool is always pointing in the normal line
2| Normal line control _ direction for the X and Y axes movement commands during program operation.
In circular cutting, a system of cutting steps are performed; first, the tool departs from the center of the circle, and
3| Circular cutting —_ (@] by cutting along the inside circumference of the circle, it draws a complete circle, then it returns to the center of the
circle.
8| Multi-part system control
The multi-axis, multi-part system compound control CNC system can simultaneously run multiple machining
.- . programs independently. This function is used in cases when, at some particular point during operation, the
1| Timing synchronization between part systems o o operations of different part systems are to be synchronized or in cases when the operation of only one part system
is required.
2 | Start point designation timing synchronization (e} O The synchronizing point can be placed in the middle of a block by designating the start point.
3| Mixed control
. . o This function enables any axis to be replaced with another axis between part systems. There are two methods for
1| Mixed control (cross axis control) A S GTETES: @ @wa el LG,
; . o An arbitrary axis can be exchanged freely across part systems in the multiple part systems.The machining can be
2| Arbitrary axis exchange control freer by exchanging an axis which can be commanded for machining programs in each part system.
Control axis synchronization between part Synchronization control enables an arbitrary control axis in another part system to move in synchronization with the
A — movement command assigned to an arbitrary control axis. There are two methods for giving commands: G code
t
SHEnS and PLC.
The deflection can be minimized by holding tools simultaneously from both sides of the workpiece and using them
6| Balance cut O — in synchronization to machine the workpiece (balance cutting). In addition, since the workpiece is machined by two
tools, the machining time is reduced.
o For a machine with multiple part systems, the common variables and tool compensation memory which exist for
7| Gommon memory for part systems o each part system can be made common to all part systems by setting the parameters.
8| Multi-part system simultaneous thread cutting
1| Two-part system simultaneous thread cutting (e} — This function performs synchronous thread cutting for the same spindle using the 1st and 2nd part systems.
9| Multi-part system program management O O Separate programs, used in each part system, can be managed under a common name in a multi-part system.
10| Synchronization between part systems
Single block operation with part systems synchronized is the function for executing single block operation while
1| Single block between part systems A o maintaining the synchronization among the part systems when two or more part systems are operated in the multi-
g b Y part system. When one part system has been stopped by single block stop, the other part systems pause in the
cycle operation.
Override can be applied to dwell time and miscellaneous function finish wait time of all part systems. The
2| Dwell / Miscellaneous function time override A — synchronization
among part systems can be maintained when the multiple machining programs are operated with override.
Synchronization among part systems and feedrate change are turned OFF in a part of a machining program to
A o eliminate a synchronization relation among part systems by single block operation with part systems synchronized or
3| Synchronization between part systems OFF A variation of a machining program feedrate by dry run. This function is effective mainly in blocking the cycle operation
pause or feedrate variation in only some of part systems when the sub part system control Il function is being used.
This function activates and operates any non-operating part system (sub part system) in the multi-part system. An
11| Sub part system control | A — auxiliary axis machining program can be controlled in the sub part system by commanding Sub part system control |
(G122) from the main part system.
This function activates and operates any non-operating part system (sub part system) in the multi-part system. Using
12 Sub part system control Il A — sub part systems enables parallel operation between an operating program in main part system and a program
called with Sub part system control Il (G144).
9| Data input / output by program
1| Parameter input by program @] @) The parameters set from the display can be changed using machining programs.
8 a The value of the workpiece coordinate systems selected can be set or changed using program commands. The tool
2| Compensation data input by program o O compensation amounts, that are set from the display can be input using program commands.
. . Tool shape data on the tool management screen and workpiece shape data of the 3D solid program check can be
3 | Tool / Material shape input by program O O set with the machining program.
AP section and sub-section Nos. input / o o NC internal data can be read/written by specifying the section number, sub-section number, part system number
output rogram and axis number using system variables.
18] prog
10| Machining modal
M When tapping mode commands are issued, the CNC system is set to the internal control modes required for
1| Tapping mode (e} ey
. When a cutting mode command is issued, the CNC system is set to the cutting mode that enables a smoothly cut
2| Cutting mode @) O surface.
11| High-speed parts machining
. This function enables the next block to start (overlap) without waiting for positioning (GOO) or reference position
1| Rapid traverse block overtap A A return (G28/G30). Consequently, cycle time of machining can be reduced.
Machining accuracy support functions
To prevent machining surface distortion due to increase in the cutting load when cutting corners, this function
1| Automatic corner override O (@] automatically applies an override on the cutting feedrate so that the cutting amount is not increased for a set time at
the corner.
2 | Deceleration check
1| Exact stop check mode O O
2 | Exact stop check ¢] o This function decelerates and stops a motor before executing the next block, which reduces the impact on the
3| Error detection e} @) machine caused by a rapid change of feedrate, and prevents a corner from being machined round.
4 | Programmable in-position check O O

1

SNOILVOI4103dS TVNOILONNA




FUNCTIONAL SPECIFICATIONS

C80

Lathe

Machining

OStandard AOptional COSelection

General explanation

High-speed and high-accuracy functions

system

center system

3 R
[kBPM: k Block per Minute]
1| High-speed machining mode
High-speed machining mode | (GO5P1)
maximum [kBPM] . - . X .
n — This function runs a machining program that approximates a free curve with fine segments at a high speed.
High-speed machining mode Il (GO5P2)
maximum [KBPM] A A
2 | High-accuracy control
. Machining errors caused by delays in control systems can be inhibited. This function is useful for machining which
1| High-accuracy control (G61.1/ G08) A A needs to make an edge at a corner or reduce an error from an inner route of curved shape.
Multi-part system simultaneous high-accuracy High-accuracy control and high-speed machining mode are available respectively in all part systems. The
2 | control *Up to two part systems for high- — A simultaneous usage of high-accuracy control and high-speed machining mode (including High-speed high-accuracy
speed high-accuracy control control I/ 11/ lll are available only in part systems which are limited by the parameter.
With SSS (Super Smooth Surface) control, the large area path information is used instead of just the angle between
the blocks. Thus, optimum speed control that is not adversely affected by minute steps or waviness is possible. This
o enables machining with a fewer scratches and streaks on the cutting surface compared to the normal high-accuracy
3| SSS control A control function.
Multiple part systems simultaneous high-accuracy function is required to conduct the SSS control in the second or
following part systems.
o This function enables the smooth operation within the tolerance error range. The desired machining result can be
4| Tolerance control A obtained with simple parameter adjustment.
3| High-speed high-accuracy control
High-speed high-accuracy control | (G05.1Q1)
maxmum [KBPM] A machining program that approximates a free curve with fine segments can be run at a high speed and with a high
High-speed high-accuracy control Il A A accuracy. This function is effective in decreasing the cycle time of machining dies with free curves. This function is
(G05P1 0000) maximum [kBPM] also useful in machining which needs to make an edge at a corner or reduce a path error from inner route of curved
High-speed high-accuracy control Iif shape because the high-accuracy control mode is turned ON automatically.
(G05P20000) maximum [KBPM] —
A path can be smoothen by compensating commanded positions of a machining program. This function is useful
4| Smooth fairing — A when executing a fine segment program to machine smoothly at low speed or a rough machining program with long
segment to machine smoothly.
The machining condition parameter set which consists of parameters related to the high-accuracy control can
4| Machining condition selection | O O be configured in advance for each machining application (such as part machining or die machining) or machining
process (such as rough or finishing), and it can be switched according to the purpose.
4 Programming support functions
1| Playback o This function enables creation of a program while proceeding with sample machining by manual (handle or job) feed
y! or mechanical handle feed
5/ G cods quidance o G code guidance is a function to display illustration of the contents or movements of the commanded format for the
g G code currently under editing. This is used when creating or editing a machining program.
18 Machine accuracy compensation
1 Static accuracy compensation
1| Backlash compensation O O This function compensates the error (backlash) produced when the direction of the machine system is reversed.
Y n 5 Machine accuracy can be improved by compensating the errors in the screw pitch intervals among the mechanical
2| Memory-type pitch error compensation O10 sets O10 sets errors (production errors, wear, etc.) of the feed screws.
3 Memory-type relative position error o o Machine accuracy can be improved by compensating the relative error between machine axes, such as a production
compensation error or aging.
External machine coordinate system A A The coordinate system can be shifted by inputting a compensation amount from the PLC. This compensation
compensation amount will not appear on the counters (all counters including machine position).
. . . With commands designated during arc cutting, this function compensates movement toward the inside of the arcs
5| Circular error radius compensation A A caused by a factor such as servo delay.
9 q This compensates the axis feed error caused by a ball screw's thermal expansion, etc. using the values set by the
6| Ball screw thermal expansion compensation A A PLO.
RN . oy With this function, the gradually increasing-type lost motion which depends on the distance from the point where the
8 Eosﬂonhde’)endem ?radua"y increasing-type A A machine movement direction is reversed can be compensated by controlling the variation of backlash compensation
ackiasn compensation amount according to the distance from the direction reversal point.
~ o 7 Two-way pitch error compensation function is used to compensate the pitch error in each direction by setting the
9| Two way pItCh error compensation A A pitch error compensation amount when moving in the positive and negative direction.
2 Dynamic accuracy compensation
PR This is a high-response and stable position control method using the servo system. SHG control realizes an
1] Smooth high-gain (SHG) control O O approximately three-fold position loop gain compared to the conventional control method.
Use position feedback with a motor-side detector in ranges with high acceleration to enable stable control. In ranges
2 | Dual feedback O O with low acceleration, use position feedback with the machine-side detector (scale). This will make it possible to
increase the position loop gain. A machine-side detector (scale) is separately required
. . This function compensates the error in protrusion shapes caused by lost motion at the arc quadrant changeover
3 Lost motion compensation O O section during circular cutting.
The OMR (Optimal Machine Response) control function estimates the machine or motor model (moment of inertia,
clone friction, viscosity coefficient, etc.) that can cause a path error (deviation of the actual tool path from the
A programmed path). High-accuracy machining is achieved by carrying out feed forward control based on that model.
4| OMRII (BaCklaSh with fitter) A A This allows error cased by quadrant protrusions during circular interpolation or quadrants on the inner side of the
path to be greatly reduced. OMR-Il is a function that focuses on the quadrant protrusions, and improves the path
error with this. Quadrant path compensation is included in OMR-II.
6| OMR-FF A A OMR-FF control enables fine control by generating feed forward inside the drive unit and can realize the strict
feedback control to the program command than the conventional high-speed accuracy control.
14 Automation support functions
1 Measurement
1] Skip
11 Ski o o When the external skip signal is input during linear interpolation using the G31 command, machine feeding is
P stopped immediately and the remaining distance is discarded to execute the commands in the next block.
2 | Multiple-step skip O O This function realizes skipping by designating a combination of skip signals for each skip command
4| PLC skip A A This function enables skip operations to be performed by signals which are input from the user PLC.
Axis movement is performed in the torque limited status, and the axis movement command is suspended to
6 | Torque limitation skip A — proceed to the next block when the current command value reaches the designated torque skip value and the
torque skip turns ON.
This function moves the tool in the direction of the tool measurement position by the commanded value between
. the measurement start position and measurement position. It stops the tool as soon as it reaches the sensor and
2| Automatic tool length measurement O O calculates the difference between the coordinates where the tool has stopped and the command coordinates. It
registers this difference as the tool length compensation amount for that tool.
3| Manual tool length measurement 1 O (@] Simple measurement of the tool length is done without a sensor.

C80

Lathe
system

Machining
center system

FUNCTIONAL SPECIFICATIONS

OStandard AOptional COSelection

General explanation

[M system] When the tool is positioned at the reference position, this function measures the distance from the
reference position to the tool tip and registered it as the tool length compensation amount.

4| Manual tool length measurement 2 o O [L system] A device with a built-in touch sensor is used. Simply by causing the tool nose to touch the touch sensor
in manual feed, the tool compensation amount can be calculated and stored in tool compensation amount memory.
. . o The external workpiece coordinate offset data for the Z axis can be set by cutting the workpiece face by means of
5 | Workpiece coordinate offset measurement o manual operations and inputting the workpiece measurement signal.
The workpiece position measurement function is used to measure each axis' coordinate by installing a sensor on the
0 - spindle and the sensor contacting the workpiece with the manual feed or handle feed. The surface, hole center and
6| Workpiece position measurement _ o width center coordinates are calculated from the measured coordinates, and those calculated results are set in the
workpiece coordinate offset.
. o The offset of the rotary coordinate system (rotation center and rotation angle) is measured, and the results are set to
7 | Rotation measurement o the workpiece coordinate system offset (rotation center) and the parameters.
2 Tool life management
1| Tool life management
1| Tool life management | O O The tool usage is monitored by accumulating each tool's usage time or the frequency of use.
[M system] A spare tool change function is added to the tool life management |
2 | Tool life management Il O O [L system] The life of each tool (time and frequency) is controlled, and when the life is reached, a spare tool of the
same type is selected from the same group.
N o The tool usage is monitored by accumulating each tool's usage time and the frequency of use. This function is not
3 | Tool life management Ill O controlled by the group No.
2| Number of tool life management sets
128 sets ¢] —
200 sets — [¢] ’ "
256 sot x The max. sets of tools available for tool life management
sets —
400 sets — A
Tool life management set allocation to part The number of tool life management tools can be set per part system.

3 tems (Variable number of per-part-system i o o There are two types of the allocation: "Arbitrary allocation" which allocates the number of tool life management
systems {variable numoe per-part-syste © tools to each part system arbitrarily and "Fixed allocation" which automatically allocates the number of tool life
management tools) management tools to each part system equally, and the type can be selected using the parameter.

3 Others
SN This function allows the current limit value of the NC axis to be changed to a desired value in the program, and is

1| Programmable current limitation o O S e e EES SR Ge,

. - A current limit is available for the PLC axis as well as for the NC axis. This function can be used for actions such as

101] PLC axis current limit @] o stopper operation.

15 Safety and maintenance
1 Safety switches
All operations are stopped by the emergency stop signal input and, at the same time, the drive section is stopped
1| Emergency stop o O and the movement of the machine is stopped.
. With the input from the user PLC, it is possible to prohibit the parameter setting or deletion, and the program edit
2 | Data protection key o o from the setting and display unit.
2 Display for ensuring safety
Warnings are output by the CNC system. When one of these warnings occurs, a warning number is output to the
1| NC warning O O PLC and a description of the warning appears on the screen. Operation can be continued without taking further
action.
The alarms are output by the CNC system. When one of these alarms occurs, an alarm number is output to the

2| NC alarm O O PLC, and a description of the alarm appears on the screen. Operation cannot be continued without taking remedial

action.

3| Operation stop cause (e} O The stop cause of automatic operation is shown on the display.

When the “EMG” (emergency stop) message is displayed in the operation status area of the display, the cause of the
4| Emergency stop cause o O emergency stop can be confirmed.
. When overheating is detected in the control unit, an overheat signal is output at the same time as the alarm is
5 | Thermal detection o (@] displayed.
6 | Battery alarm / warning O O When it is time to change the batteries, an alarm and warning are displayed.
3 Protection
Limit switches and dogs are attached to the machine, and when a limit switch has kicked a dog, the movement of

1| Stroke end (Over travel) o © the machine is stopped by the signal input from the limit switch.

2 | Stored stroke limit
1| Stored stroke limit I /I [©) [©)
2| Stored stroke limit IB A A This function sets the areas prohibited for the tool to enter. There are multiple types of prohibitions according to the
3| Stored stroke limit IIB A A prohibited range and method.
4| Stored stroke limit IC A A

o By commanding, from the program, the boundary for prohibiting machine entry as a coordinate position in the

3 | Stroke check before travel A machine coordinate system, entry into the inner side of that boundary can be prohibited.

. . o By limiting the tool nose point movement range, this function prevents the tool from colliding with the chuck or tail
4| Chuck / Tailstock barrier check o stock because of a programming error.

5| Interlock 1) The machine movement will decelerate and stop as soon as the interlock signal, serving as the external input, is

turned ON. When the interlock signal is turned OFF, the machine starts moving again.
. This function reduces the feedrate to the deceleration speed set by the parameter when the external deceleration
6| External deceleration o o input signal has been set to ON.

9 | Door interlock
1| Door interlock | fe) fe) Under the CE marking scheme of the European safety standards (machine directive), the opening of any protection

doors while a machine is moving is prohibited. When the door open signal is input from the PLC, this function first
. decelerates, stops all the control axes, establishes the ready OFF status, and then shuts off the drive power inside
2| Door interlock Il o @) the servo drive units so that the motors are no longer driven.

10| Parameter lock O O This function is used to prohibit the changing of machine parameters.

3 5 The edit lock function B or C inhibits machining program B or C (group by machining program numbers) from being

11 Program protection (Edit lock B, C) o O edited or erased when these programs require protection.

. This function allows the display of only a target program (label address 9000) to be disabled for the program display
12| Program display lock o © in the monitor screen, etc.

13 Data protection by user's level A A Up to 8 levels of access permission helps to prevent you from dispatching defective works.

. . - This function prevents the tool from breakage, through pulling up the cutting tool during emergency stop or

15) Vertical axis pull-up o © instantaneous power interruption at low cutting speed.

16| Machine group-based alarm stop A A When an alarm occurs for an axis, this function performs an alarm stop only for the axes in a machine group to

which the axis belongs.

4 Maintenance and troubleshooting

1
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This is a maintenance function which is useful for tracing down the history and NC operation information and 7 | PLC program protection A(MELSEC)| A(MELSECQ) | For PLC data protection, the file password can be set to each file of PLC data.
1| Operation history O O analyzing problems, etc. This information is saved in the history data file, and can be displayed on the screen and P B
i (BT, 4 | Built-in PLC capacity : : : :
5| Data samplin The NC data sampling function samples the NC internal data (speed output from NG to drive unit, and feedback 1| Standard PLC capacity [number of steps] A(MELSEC)| A(MELSEC)| For the details, refer to the manual of MITSUBISHI iQ Platform-compatible PAC "MELSEC iQ-R series
ata samping data from the drive unit, etc.). This data can be output as text data. 5 | Machine contact input / output I/F A(MELSEC) | A(MELSEC)| The device is selected from the I/O modules of the MITSUBISHI Programmable Controller MELSEC iQ-R Series.
The NC data back up function backs up the NC parameters, etc., on a built-in disk of display unit or SD card. . This function enables on GOT displays the operating status of the sequence circuit to be checked "Sequence
3| NC data backup The data can also be restored. 6| Ladder monitor OGO OGO program monitor" (GOT2000) is applied.
4| Servo tuning support 7 | PLC development
1| NG Analyzer2 (Note 1) o o With this function, the servo parameters can be automatically adjusted by connecting the CNC and NC Analyzer2, 3 ‘ MELSEC development tool (GX Works3) (Note1) O O Using GX Works3, the sequence programs of the MELSEC CPU can be developed and debugged.
V: which is an application that runs on a regular personal computer. 8| PLC parameter
5| Automatic backup O(GOT) O(GOT) \slzi:elrz‘?afifu':giom system data, ladder program and custom software can be automatically backed up in case of 1| PLC constant (150 points) o o The PLC constants set with the data type, and the bit selection parameters set with the bit types can be specified
. on the screen as the parameters to use in the built-in PLC.
S NC Configurator2 runs on a personal computer to edit the NC data files required for NC control and machine 3
10 NC Conﬂguratorz (NOte 2) O O operations such as parameters, tool data and common variables. 9| GoT conrjectlon -
102 Backu o o This function saves (backs up) the screen data and each controller (PLC, CNC) data to a GOT's memory card or 1| CPU direct connection (RS-422 / RS-232C) A(MELSEC) | A(MELSEC)
P USB memory. It also reloads (restores) that data to each device. 2| CC-Link connection (Remote device) A(MELSEC)| A(MELSEC)| For connecting a MITSUBISHI Graphic Operation Terminal (GOT), refer to the GOT Catalogs.
5 Safety Function 3| CC-Link connection (Intelligent terminal) A(MELSEC)| A(MELSEC)
2| Smart Safety observation P : This function is used when executing safety observation of significant signals using a dual signal module.
101 Built-in PLC processing mode o O . ; ’
Using the dual circuits for processing signals input/output to / from the machine (safety signal compare sequence) For details, refer to the manual related to the safety observation function.
1| Safety-related I/O observation A A and dual execution of safety signal process logic made by users (safety PLC), if one circuit has broken down, the 2 Machine construction
other circuit can detect errors, which improves the safety of signal process. als o When the servo OFF signal (per axis) is input, the corresponding axis is set in the servo OFF state. When the moving
. Emergency stop signal is doubled and observed to see whether there is any error. When one emergency stop signal eno O O axis is mechanically clamped, this function is designed to prevent the servo motor from being overloaded by the
2 | Emergency stop observation A A is in open state, the whole system can be set in emergency stop condition. clamping force.
3 | Drive safety function 2| Axis detachment This function enables the control axis to be released from control.
1| SLS (Safely-Limited Speed) A A Axis speed (command speed, FB speed) is observed doubly to see whether the speed exceeds the safe speed. The synchronous control is a control method whereby both master and slave axes are controlled with the same
» " ™ P m 3| Synchronous control A A travel command by designating the travel command for the master axis also to the slave axis. This function is
fp s I I B 3 P b
2| SLP (Safely-Limited Position) ?;': ;gzgig;eyg:;:on (ezmimere| pesiion, ([72)[peslilen) (s @reses eyl i e WGy iio peelon Gesstb i assumed to be used in such equipment as large machine tools, which drive one axis with two servo motors.
Axis stop speed (command speed, FB speed) is observed doubly whether the speed exceeds the safe stop speed. 4| Inclined axis control A o Even when the control axes in a machine are mounted at an angle other \_han 90 degrees, this function enables it to
Axis stop position (command position, FB position) is observed doubly whether the position exceeds the safe stop be programmed and controlled in the same way as with an orthogonal axis.
3| SOS (Safe Operating Stoj osition range. Instead of a dog switch on a machine's axis, a hypothetical dog switch is established using a parameter to set
P g Stop, p 9
Observe axis stop position deviation (difference between command position and FB position) doubly to see whether 5| Position switch o) o) a coordinate position to show the axis name and the hypothetical dog position. When the machine reaches the
the deviation exceeds the safe stop position deviation. position, a signal is output to the PLC interface.
4| SSM (Safe Speed Monitor) This function uses the safety signals to inform that the axis speed (command speed, FB speed) is equal to or below () 24 points for each part system and 32 points for the whole PLC axes.
P the safe speed. 7| Index table indexing ¢] o The indexing of the index table can be performed by setting the index axes.
The brakes connected to motors are activated by this function. Because there are two circuits for activating the 12| Inclined surface machining command — A An arbitrary spatial plane defined with this function can be machined using normal program commands.
5 SBC / SBT (Safe Brake Control / Safe A A brakes, one circuit can activate the brakes even when the other circit is broken down. Furthermore, Safe Brake By selecling the hypothetical coordinate system to be machined, axis can be moved with manual feed (JOG,
Brake Test) Test (SBT) can diagnose the ciraits for activating the breaks and the effectiveness of the brakes (deterioration due 16| 3-dimensional manual feed — A HANDLE or INCREMENTAL) in the coordinate system with this function. It can be easy to setup because multiple
to abrasion, etc.). axes is moved by NC according to the tool angle or the inclination of the table.
This function uses the safety signals to inform that the axis absolute position (command position, FB position) is -
6| SCA (Safe Cam) A A ) ’ 3 PLC operation
within the range of safe position.
— - — . . This function enables the feed directions and feed rates of the control axes to be controlled using commands from
[Safe stop 1 (SS1)] STO function is activated after an axis is decelerated and the speed (command speed, FB speed) 1| Arbitrary feed in manual mode O O
7| SS1/552 (Safe Stop) A A becomes equal to or below the safe stop speed. the user PLC.
P [Safe stop 2 (SS2)] SOS function is activated after an axis is decelerated and the speed (command speed, FB 3| PLG axis control o o This function allows independent axes to be controlled with PLC-based commands, separately from the NC control
speed) becomes equal to or below the safe stop speed. axes.
This function shuts OFF power supply to axes. Because there are two power shutoff circuits, one circuit can shut L . By setting positioning points (stations) in advance, positioning control can be performed simply by designating a
8| STO (Safe Torque Off A A OFF the power supply even when the other circuit is broken down. 5 | PLC axis indexing o o positioning point No. (station No.).
16 Drive system 5 5 o This function enables one control axis to be dynamically switched to be used as NC axis or PLC axis. If the PLC axis
. 101) NC axis / PLC axis switchover A A is set as indexing axis, changeover is available between the NC axis and indexing axis.
1 Servo / Spindle
. 4 PLC interface
1| Feed axis
. Control commands to the CNC system are assigned from the PLC. Input signals with skip inputs that respond at
1| MDS-E-Vx O =] 1 | CNC control signal o o ’ 1
high speed can also be used.
2 | MDS-EH-Vx O O " " - -
2| CNC status signal O O The status signals are output from the CNC system. They can be utilized by referencing them from the PLC.
3| MDS-EJ-Vx U o 2| Elemem o o This function uses the “read window” or “write window” assigned to the R register's user area to read and write the M
4 | MDS-EJH-Vx O ] CNC operation status, axis information, parameters and tool data, etc.
5| MDS-EM-SPVx O O 4| External search o o This function enables searching of the program to automatically start from the PLC. The program No., block No. and C
2| Spindie sequence No. can be designated. In addition, the details of the search in progress can be read. Z
1| MDS-E-SPx O O GNG-dedicated drive units, spindie motors, and servo motors are used. 5| Direct Screen Selection O O This signal allows an automatic transition to the alarm display screen when an alarm occurs. o
6 External PLC link -]
2| MDS-EH-SPx O O —
3| MDS-EJ-SPx ] [m] ‘ 1 ‘ CC-Link (Master / Slave) A(MELSEC) ‘ A(MELSEQ) | Refer to manuals of MITSUBISHI Programmable Controller "MELSEC iQ-R series" for information on the function o
5| MDS-EM-SPVx O O ‘ 3 ‘ CC-Link |E Field (Master / Slave) A(MELSEC) ‘ A(MELSEC)| and the performance. z
4| Power supply 7 Installing S/W for machine tools >
1 ‘ VDS-E-CV o O 3| EZSocket I/F (Note 1) A A This middleware makes it easy to develop applications having the Windows interface. -
> ‘ MDS-EH-CV O O al s APLC (Advanced Programmable Logic Controlle() release is a fgr]ction that a\IOW§ the user-generated C language
release (Note 1) module to be called from the NC. Control operations that are difficult to express in a sequence program can be m
17 Machine support functions created with the C language. o)
1PLC 1021 GOT2000 Screen design tool GT Works3(Note 1) o O This integrated software is used to create professional screen designs for GOTs. m
2| PLC functions 8 Others O
1| Built-in PLC basic function A(MELSEC) | A(MELSEQ) 2| CNC remote operation tool '|_'|
1] Index modification A(MELSEC)| AMELSEC) 1| NC Monitor2 (Note 1) (@) (@) NC Monitor2 is a PC software tool that monitors information in the NC unit connected with the Ethernet. P
2| Multi-program [number of programs] A(MELSEC)| A(MELSEQ) | For the details, refer to the manual of MITSUBISHI iQ Platform-compatible PAC "MELSEC iQ-R series". O
; NC Explorer is a software tool to operate the machining data files of each NC unit connected with a host personal
4| Function block (FB) A(MELSEC)| AMELSEC) 2| NG Explorer (Note 3) o o computer by Ethernet connection from the Explorer on the host personal computer. EI
5| Label programming A(MELSEC) | AMELSEC) 3 | Automatic operation lock O O Automatic operation lock function prevents the falsification of APLC (C language module) by a third party. —
- PLC-dedi - i y m — - . - -
2 | PLC exclusive instruction A(MELSEC) | A(MELSEC) Si%giﬁ'??:;‘”%x%g”s pt;?evgaegg?;;?Ei;gf:;&ﬂgifﬁ;z‘;%:g a complex machining process, which Present power consumption and accumulated power consumption can be acquired with this function.The present o
i Y oy . 4| Power consumption computation O (@] power consumption notifies the instantaneous power consumption and the accumulated power consumption z
3| PLC support functions notifies the integrated value of the present power consumption.
When some conditions occur where you wish to inform a messages to the operator, an operator message can be This is the interface to display the variety of NC data on GOT connected to the CNC CPU. m
2 | Operator message display o) o displayed separately from the alarm message. 102 GOT window O O This reads out the running machining program No., the running machining program and the coordinate values, etc.
(*) Only the macro alarm message can be displayed. by the device read command.
4| Load meter display O O A load meter can be displayed on the setting and display unit. 109 Log viewer o o This function enables the recorded data by the data sampling function of the NC to display with a graph on the GOT,
5| User PLC version display (e} (e} The user PLC version can be displayed in the software list on the Software Configuration screen. and to store the data as a file.
6/ Ladder program writing during RUN A(MELSEC)| AMELSEC) ;:ggz;dp;f;?{am can be edited while PLC is running. This function is available, either by GX Developer or PLC }
: (Note 1) Please contact us to purchase this tool
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- (Note 1) Please contact us to purchase this tool (Note 3) This tool is free of charge. Please contact us.

(Note 2) Please contact us to purchase a full function version. A limited function version is also available free of charge.
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WARRANTY

WARRANTY

Please confirm the following product warranty details before using MITSUBISHI CNC.

1. Warranty Period
and Coverage

Should any fault or defect (hereafter called
"failure") for which we are liable occur in this
product during the warranty period, we shall
provide repair services at no cost through the
distributor from which the product was
purchased or through a Mitsubishi Electric
service provider. Note, however that this shall
not apply if the customer was informed prior
to purchase of the product that the product
is not covered under warranty. Also note that
we are not responsible for any on-site
readjustment and/or trial run that may be
required after a defective unit is replaced.

[Warranty Term|

The term of warranty for this product shall be
twenty-four (24) months from the date of delivery
of product to the end user, provided the product
purchased from us in Japan is installed in Japan
(but in no event longer than thirty (30) months,
Including the distribution time after shipment
from Mitsubishi Electric or its distributor).

Note that, for the case where the product
purchased from us in or outside Japan is
exported and installed in any country other
than where it was purchased; please refer
to "2. Service in overseas countries" as will
be explained.

[Limitations]

(1) The machine tool builder is requested to
conduct an initial failure diagnosis, as a general
rule. It can also be carried out by us or our
service provider upon the machine tool builder's
request and the actual cost will be charged.

(2) This warranty applies only when the
conditions, method, environment, etc., of use
are in compliance with the terms and conditions
and instructions that are set forth in the
instruction manual, user’'s manual, and the
caution label affixed to the product, etc.

(3) Even during the term of warranty, repair costs
shall be charged to the customer in the following
cases:

(a) a failure caused by improper storage or
handling, carelessness or negligence, etc.,
or a failure caused by the customer’s
hardware or software problem

(b) a failure caused by any alteration, etc., to the
product made by the customer without

Mitsubishi Electric’s approval

(c) a failure which may be regarded as avoidable,
if the customer’s equipment in which this
product is incorporated is equipped with a
safety device required by applicable laws or has
any function or structure considered to be
indispensable in the light of common sense in
the industry

(d) a failure which may be regarded as avoidable
if consumable parts designated in the instruction
manual, etc. are duly maintained and replaced
(e) any replacement of consumable parts
(including a battery, relay and fuse)

(f) a failure caused by external factors such as
inevitable accidents, including without limitation
fire and abnormal fluctuation of voltage, and
acts of God, including without limitation
earthquake, lightning, and natural disasters

(g) a failure which is unforeseeable under
technologies available at the time of shipment of
this product from our company

(h) any other failures which we are not
responsible for or which the customer
acknowledges we are not responsible for

2. Service in Overseas
Countries

If the customer installs the product
purchased from us in his/her machine or
equipment, and export it to any country
other than where he/she bought it, the
customer may sign a paid warranty
contract with our local FA center.

This falls under the case where the product
purchased from us in or outside Japan is
exported and installed in any country other
than where it was purchased.

For details please contact the distributor
from which the customer purchased the
product.

3. Exclusion of Responsibility
for Compensation against
Loss of Opportunity,
Secondary Loss, etc.

Regardless of the gratis warranty term,
Mitsubishi shall not be liable for
compensation to:

(1) Damages caused by any cause found
not to be the responsibility of Mitsubishi.

(2) Loss in opportunity, lost profits incurred
to the user by Failures of Mitsubishi
products.

(3) Special damages and secondary
damages whether foreseeable or not,
compensation for accidents, and
compensation

for damages to products other than
Mitsubishi products.

(4) Replacement by the user, maintenance of
on-site equipment, start-up test run and
other tasks.

4. Changes in Product
Specifications

Specifications shown in our catalogs,
manuals or technical documents are
subject to change without notice.

5. Product Application

(1) For the use of this product, its applications
should be those that may not result in a serious
damage even if any failure or malfunction occurs
in the product, and a backup or fail-safe function
should operate on an external system to the
product when any failure or malfunction occurs.
(2) Mitsubishi CNC is designed and
manufactured solely for applications to machine
tools to be used for industrial purposes.

Do not use this product in any applications other
than those specified above, especially those
which are substantially influential on the public
interest or which are expected to have significant
influence on human lives or properties.

* Trademarks

MELSEC, CC-Link, CC-Link/LT, CC-Link IE,
GOT, iQ Platform, and MELSEC iQ-R are either
trademarks or registered trademarks

of Mitsubishi Electric Corporation in Japan
and/or other countries.

Ethernet is a registered trademark of Xerox
Corporation in the United States and/or other
countries.

Microsoft® and Windows® are either trademarks
or registered trademarks of Microsoft
Corporation in the United States and/or other
countries.

SD logo and SDHC logo are either registered
trademarks or trademarks of LLC.

Other company and product names that appear
in this manual are trademarks or registered
trademarks of the respective companies.

Mitsubishi Electric offers a wide range of automation equipment from PLCs and HMIs to

CNC and EDM machines.

A NAME TO TRUST

Since its beginnings in 1870, some
45 companies use the Mitsubishi
name, covering a spectrum of
finance, commerce and industry.

The Mitsubishi brand name is
recognized around the world as a
symbol of premium quality.

Mitsubishi Electric Corporation is
active in space development,
transportation, semi-conductors,
energy systems, communications
and information processing, audio
visual equipment and home
electronics, building and energy
management and automation
systems, and has 237 factories and
laboratories worldwide in over 121
countries.

This is why you can rely on
Mitsubishi Electric automation
solution - because we know first
hand about the need for reliable,
efficient, easy-to-use automation and
control in our own factories.

As one of the world’s leading
companies with a global turnover of
over 4 trillion Yen (over $40 billion),
employing over 100,000 people,
Mitsubishi Electric has the resource
and the commitment to deliver the
ultimate in service and support as
well as the best products.

* Not all products are available in all countries.

Automation solutions

YOUR SOLUTION PARTNER

Medium voltage: VCB, VCC

Power monitoring, energy management

Compact and Modular Controllers

e

Inverters, Servos and Motors

Numerical Control (NC)

'y &

Robots: SCARA, Articulated arm

= =

Processing machines: EDM, Lasers, IDS

o e

Transformers, Air conditioning, Photovoltaic systems
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[YouTube] [YouTube logo] is a trademark or registered trademark of Google Inc.

Mitsubishi Electric Corporation Nagoya Works is a factory certified for 1SO14001 (standards for

A Safety Warning environmental management systems) and ISO9001(standards for quality assurance management systems)
To ensure proper use of the OV\GAN'ZATIOW
products listed in this catalog, dé\o ISO O/"g/ @Q 1SO 9001 A ;@
please be sure to read the £ 14001 3 2
instruction manual prior to use. 8 i £ BUREAU VERITAS
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