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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, maximiz-
ing the efficiency of businesses and
keeping things running across
society, we integrate technology and
innovation to bring changes for the
better.

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 entertain-
ment 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.



Committed to ever higher
customer satisfaction
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Mitsubishi Electric is a global leader in the research, manufac- beyond. Mitsubishi Electric industrial automation boasts a

turing and marketing of electrical and electronic equipment used wide-range of product areas such as production control, drives,
in areas such as communications, consumer electronics, and mechatronics that are used in various industries. In addition,
industrial technology, energy and transportation. Within this, the Mitsubishi Electric offers e-F@ctory and iQ Platform, leveraging
industrial automation business has grown significantly since the its total industrial automation solution portfolio. Mitsubishi

first induction motor was manufactured over 90 years ago and Electric will keep offering products to customers all over the

has closely followed the automation industry in Japan, Asia, and world as a total supplier of FA.




Our robotic solutions allow companies
productivity and reducing costs.

MITSUBISH]
ROBOT SYSTEM
SOLUTION

Mitsubishi Electric Corporation is a leading maker of factory automation systems, and has
abundant experience in various areas including automobile parts, electronic and electric
components, liquid crystal displays, semiconductors, food products, medicines, cosmetic
products, potteries, education and research.

The company proudly offers the best of its kind intelligent solution with highly rigid arms which
enable high-speed and high-precision operations, to support factories, to arrange

optimization and to be one step ahead of other manufactures.




We cannot
secure sufficient

We want to
improve our process
— N\ consistency.

to improve
productivity.

We want to speed
up changeovers.

We would like to
utilize for various kinds
of product.

We want to
stabilize the quality
of products.

We want to
make our factory the
most advanced one.

We want to
simplify how to change
production volume.




Introducing We will immediately answer to your

Robot System

©® We propose the most appropriate
automation system out of our ample FA
products.

® There are various ways to learn how to
operate a robot in advance, such as
e-learning and Robot School. Note 1)

® Call center is available for consultation
for operating method and programming,
including sudden needs such as a
startup at a production site.

@ In partnership with experienced system
integrators  (Sl), we will provide

proposals which satisfy your requests. One of customers' concern is
how to build a system.

To automate a plant, you will face various issues

Mitsubishi Electric will provide customers with reliable

Customers are concerned

Plant automation with the about costs.
most appropriate costs!!

® By utilizing a wide range of functions,
interface and components of robots,
we will realize automation with the
minimum peripherals.

© Customers can select the best robots
for their layouts from an abundant
lineup of robots.

©® We will support our customers to
implement the most appropriate
system introduction in partnership with
experienced system integrator
partners.

Note 1) Online information service, "Mitsubishi Electric FA Global Website" http://www.mitsubishielectric.com/fa/
Mitsubishi Electric FA Global Website provides technical information such as product information and case studies as well as the notice on training schools and contacts.
Once you register as a member, you will be ale to download manuals and CAD date etc. and take advantage of various services including e-learning.



questions regarding the introduction of robots.

The best safety measures!!

©® At Robot School, customers can learn
about matters to be observed
regarding the usage of robots such as
the installation of a safety fence and a
50 door switch. Note 2)

D[ ® Robots are equipped with various

safety functions to ensure the safety of
operators.

(They are in compliance with 1SO-10218, Safety
Requirements for Industrial Robots.)

® We will propose our customers safe
and comprehensive solution with our

Customers are worried wide range of safety product lineup.
about safety measures.

and concern.

Customers want to know if they

will be well looked after Shorter downtime at
at the time of malfunction.
an emergency case!!

® We globally deploy our after-sales service
offices for factory automation equipment
and robot which are the key parts of
automation systems to establish a
reliable support system.

. Utilizing our expertise in factory
automation equipment, we will support
customers to be equipped with necessary
maintenance functions.

® We will provide our support to customers
for the design, delivery and maintenance
of a robot system through the strong
alliance with our partners.

Note 2: With regards to the safety related to robots, it is mandatory to abide by Industrial Safety and Health Law and Ordinance on Industrial Safety and Health in Japan.



Robot System Delivering the best automation solution
Solution

Assembly of electric equipment Loading/Unloading of pars
to a processing machine

Manpower saving ‘

Higher operating ratio
Improvement in cycle time

Manpower saving
Adaptation to a wide variety of products
Stabilization of quality

solution
with robots

Alignment and
packaging

Handling of packed
carton boxes

wer saving
Improvement in cycle time
Reduction of heavy labor

Improvement of traceability
Adaptation for load changes



to your plant to eliminate issues and concern

Merits of robot introduction

Productivity improvement

-
Productivity will be improved.

It enables high-speed operation.
Continuous operation is possible even
at workers’ recess time and midnight.

N

\
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e _ A
Manpower will be saved.

Robots work taking over the hands and arms
of operators. (Robots are able to duplicate
complicated movement.)

(& J

-
Product quality will be improved.

Since the movement of robots is
consistent, there is no mistake such as
skipping attachment of a component.

-

~
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Reduction of total costs

( ) 2 )
Versatile system It is easy to change to 3 5
can be created. a new model and 4 2
(Adaptation to a wide to switch to another 1
variety of products.) operation.

Robots enable a quick operation P'O%ram Moves of robots are flexibly changeable, so it is

' ‘ mode change by saving various ' ‘ easy to add a product type and a process in the

t Comp“cated moves and a"OW|ng program and t future. When a line is Stopped, a robot can be

automatic hand change. easily utilized with another production facility.
m m It is necessary to newly design and
. Device tends to have complicated structure : manufacture a machine for the change and it
WECITES  which requires changeovers of various parts. machine requires costs.

. J
4 )

The start-up time of system will be shortened.
There will be fewer troubles at a start-up and adjustment time will become shorter.

Since the system is flexible, it is easy to design
coordinating with other peripherals. In addition,
at the installation, there is no need to adjust a
position against those of peripherals, which
reduce a start-up time.

f o )

Robot

| Teaching [ 4 Programming [ 2

Since it requires dedicated work, it requires
a long time to design and manufacture a
machine. In addition, it is not flexible, so it
takes a very long time to adjust a position at
the installation.

maghine




Robot System Mitsubishi Electric, one of the leading
Case Stuy customers with the most appropriate

Electric and Electronic Engineering

Assembly of electric components (switch)
Points for the employment of robots

System configuration diagram High-speed parts kitting with a horizontal,
multiple-joint type robot, fine assembly with

Ecelichand . o a vertical, multiple-joint type robot, and the

Lot Small horizantal, multple-joint type ability to handle a variety of workpieces with

a high-functioning hand (a multi-hand and

! an electric hand)
Multi-hand
High-speed kitting

It enables high-speed picking from multiple pallets.

Small vertical, multiple-joints type robot ~ Capable of handling a wide variety of
workpieces using only a small space

_. Utilizing a small horizontal, multiple-joint type robot

i ‘ which has a wide motion range requiring a small

~y installation space, a plant can keep a various kinds
of parts as a stock using a smaller space.

Machine vision camera
COGNEX In-Sight

Pallet for loading

and unloading No need to change hands to switch a kind of work

Easily attachable electric hand can flexibly handle
parts with different sizes and configurations.

Complicated assembly process

A small vertical, multiple-joint type robot, which is
versatile and has a wide motion range, processes a
complicated assembly process at a low cost.

Reduction of cycle time
Programmable controller Assembly stand (Rotary table) Easily attachable four-head multiple hands can
(iQ Platform) process continuous mounting of parts.

Control device configuration diagram

iQ Platform strengthens the link between
Y programmable controller, GOT and a robot.
It enables the best system operation and
visualization. In addition, it realizes effective

Equipment control

CC-Link IE programmable

controller network

Touch panel ik ‘ o 5
(GOT1000) g S cC production control utilizing various networks
: ®Peripheral devices Safety programmable controller and MES interface.
Ethernet
. e e - Assembly stand
| LI - G (For rotary table) Reduction of cycle time with iQ Platform,
5 - || y which arranges high-speed communication
Programmable Servo amplifier Servo motor
controller for between a robot and a programmable

system control

(REchEL, CCtimpsataty controller.
Additional axis function :i

Unit-saving with the robot’s Additional axis

Wire-saving @ function
system due to
the connection of a0 q A
Ethernet | safety @ Easy connectivity with COGNEX machine

Small horizontal, I

multiple-joint type equipment,

vision camera

robot » safety
3 Hub . g programmable . . . Y
! ,_]'”5"9°"°"°amera | . controller and - Visualization of data by linking factory
f iai o orce sensor set  CC-Link Safet aLF ) ) . )
I'r B 5 Machine vision = Y automation equipment and wire-saving of
camera [ '1‘ .
L3 In-Sight & San various networks
Small vertical,

multiple-joint type robot

eManpower-saving with the introduction of facility: It is possible to depreciate the investment
cost in about 2 years. (Note: The calculation is based on the conditions that Mitsubishi Electric uses.)
e|ntroduction merit due to increased production capacity: Production will increase about 2.5 times
due to the shorter cycle time and longer operating hours. (Note: The calculation is based on the conditions that
Mitsubishi Electric uses.)
Other merits: Adaptation to the production of a wide variety of products, the simplification
of production adjustment, and the stabilization of quality




factory automation system makers, will provide
systems through the strong alliance with partners.




Machine work and automobile compon

rts to a processing machine (A lathe, a machining center, a press machine, and a make-up machine, etc.)

System configuration diagram _
Points for the employment of robots
A vertical, multiple-joint type robot realizes
) Processing machine Vertical, multiple-joint typs robot high-speed Iqading anq unloa.ding of parts
Touch panel | to a processing machine. (Oil mist proof)
c for unloadi P ; ;
GOT1000 2 rﬁg;:ﬂr:éuucfg:a ing Additional - traveling shaft improves  the
operating rate of a robot and efficiently

utilizes the facility.

Pneumatic chuck system
double-hand Improvement of environmental resistance
Oil mist proof assures a safe access to a

processing machine.

Smooth hand-over of products with various
processing machines

It is possible to place a robot in many styles
changing the height and the positions of arms,
enabling smooth hand-over of products with
processing machines.

Higher operating rate of robot

One robot can be slided to access multiple number
e of processing machines during its operation.
controller

(iQ Platform) Shorter cycle time

Double-hand operation minimizes the time to

replace a workpiece in a processing machine.

System control panel

Traveling shaft
(Additional shaft)
Work loading
conveyor

Control device configuration diagram

iQ Platform strengthens the link between
programmable controller, GOT and a robot.
It enables the best system operation and
visualization.

In addition, it realizes effective production
control utilizing various networks and MES
interface.

Touch panel Mitsubishi EDM, etc.

GOT1000 L
@Processing machines
@Sensors, etc.

@Peripheral devices

IR Pt Reduction of cycle time with iQ Platform,

Servo amplifier Servo motor which arranges high-speed communication

between a robot and a programmable
—‘% controller.
- =
wT

Additional traveling shaft
Programmable

controller for
system control

esaliET,

Additional axis function

Unit-saving with robot’s Additional axis

I ' function
l E Visualization of data by linking factory
B automation equipment and wire-saving of
3D vision sensor Small Vertical, multiple-joint type robot | ? '

various networks

eManpower-saving with the introduction of facility: It is possible to depreciate the investment
cost in about 1 year. (Note: The calculation is based on the conditions that Mitsubishi Electric uses.)

eIntroduction merit due to increased production capacity: Production will increase about 1.5
times due to the longer operating hours. (Note: The calculation is based on the conditions that Mitsubishi Electric
] g uses.)

Other merits: Adaptation to the production of a wide variety of products, the simplification
of production adjustment, and the reduction of dangerous work



Deburring
IPolishing




Food Products and Medicines

Conveyor alignment for packed food products
Points for the employment of robots

System configuration diagram

Horizontal, multiple-joint type robot

Pulse encoder

Triple suction hand

Touch panel I
GOT1000

System
control panel

Manual entry-type
pulser module

Programmable controller
(iQ Platform)

Pulse encoder

Machine vision camera
COGNEX In-Sight

Conveyor to
upload workpieces

Case conveyor

High-speed Vvision-tracking of horizontal,
multiple-joint type robot realizes
non-stopping alignment process. It also
processes simultaneous tracking for
multiple conveyors.

High-speed tracking

Tracking function of robot allows the line to arrange
transfer and alignment processes while easily
following the moves of workpieces on a conveyor.

No need of alignment device

No dedicated alignment device is required due to
the utilization of machine vision camera, which
contributes to the setup of versatile system at a low
cost.

Reduction of cycle time

Synthesis rate of joint of horizontal, multiple-joint
type robot realizes the highest speed and highly
accurate operation of its kind.

Stable quality due to automated process
Highly accurate repeating movement of robot
eliminates the variation in quality due to the quality
and operating speed of each operator.

Control device configuration diagram

Inverter

Touch panel Clamaar

GOT1000 @ Sensors, efc.

@ Peripheral devices

i Platfisrm

Programmable
controller for

system control — =1 N
Manual entry-type
pulser module Encoder for detecting
conveyor speed
w— | Ethernet Machine vision camera
1

Camera for

b
I L4 5 Hub a/ : oS
‘- ::J detecting positions

- Small horizontal, multiple-joint type robot In-Sight

uses.)

iQ Platform strengthens the link between
GOT and a robot. It enables the best
system operation and visualization. In
addition, it realizes effective production
control utilizing various networks and MES
interface.

Reduction of cycle time with iQ Platform,
which arranges high-speed communication
between a robot and a programmable
controller

Easy connectivity with COGNEX machine
vision camera

Visualization of data by linking factory
automation equipment and wire-saving of
various networks

eManpower-saving from the introduction of facilities: It is possible to depreciate the
investment cost in about 1.5 years. (Note: The calculation is based on the conditions that Mitsubishi Electric uses.)

e|ntroduction merit due to increased production capacity: Production will increase about 1.5
times due to the longer operating hours. (Note: The calculation is based on the conditions that Mitsubishi Electric

Other merits: Adaptation to the production of a wide variety of products, the simplification
of production adjustment, and the stabilization of quality
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Loading/Unloading of parts
to a medicine analyzer




Palletize
PaIIetize of carton boxes .

oints for the employment of robots

System configuration diagram A robot enables high speed palletizing
operation. The length and structure of arms,
which have been optimized for palletizing

Case holding hand process, improves the flexibility of layout.
Case conveyor

High-speed operation
The use of robot assures the highest speed
palletizing of its kind.
e o I Reduction of cycle time
AL % 3 T bk To make the most use of the ability of robot, the
ol T L ; ‘ gl most appropriate speed control is adopted
4 “ R - T 1 depending on the load and the condition of posture
=5 i
- = of the robot.

Flexible layout
The optimized arm length and structure minimizes
an idle space around a robot for the operation using

RV-4FL part supply
RH-7F assembly standard pallet sizes.

RH-6FH inspection

Stable quality due to automated processes

ki . .
— Highly accurate repeating movement of robot
RV-50F eliminates the variation in quality due to the quality
palletize and operating speed of each operator.

Control device configuration diagram

Equipment control
Ethernet ~ programmable
controller network

Substantial network function including
CC-Link and Ethernet assures the

f‘ﬂﬁl‘h}') connectivity with upper programmable

controllers and computers.

Visualization of data by linking factory
automation equipment and wire-saving of
various networks

Palletize robot

System control

programmable :.:"
controller Inverter 1
r('
Conveyor Iy
3 aJ
@ Sensors, etc. e -

@ Peripheral devices

eManpower-saving from the introduction of facilities: It is possible to depreciate the
investment cost in about 1.5 years. (Note: The calculation is based on the conditions that Mitsubishi Electric uses.)

e|ntroduction merit due to increased production capacity: Production will increase about 4
times due to the shorter cycle time. (Note: The calculation is based on the conditions that Mitsubishi Electric uses.)

Other merits: The simplification of production adjustment, the stabilization of quality, and
the reduction of heavy labor




Clean room

Loading and unloading from cassettes .

Points for the employment of robots
System configuration diagram - It is possible to perform high-speed loading
and unloading of wafer cassettes (hoops)
Cassette  Vertical, multiple-joint t; bot i 0 —ini
(Hoop) ical, muitiple-joint type robo by a vertical, multiple-joint ty_pe robot (Long
arm and clean room compatible).
Wafer Clean room compatible
Ny Clean-type robot is used to satisfy ISO Class 3

- clean room.
L
Space-saving
Layout is space-saving type which utilizes a wide
motion range of robot.

xVafgr gripping Supporting various cassette types

an A A f
It is possible to hand over wafers to cassette in

I various styles and requires no dedicated machine

Wafers before such as an inverting machine.

cleaning
Touch panel

GOT1000
Magazine for

wafer cleaning Programmable

controller
(iQ Platform)

System control panel

iQ Platform strengthens the link between
programmable controller, GOT and a robot.
It enables the best system operation and
visualization. In addition, it realizes effective

@Sensors, etc production control utilizing various networks
-_ @ Peripheral devices Safety programmable controller and MES interface.

CC-Link I[E Equipment control

programmable
Ethernet controller network

Touch panel

GOT1000 (ot ink

i Plasfurm Reduction of cycle time with iQ Platform,
which arranges high-speed communication
between a robot and a programmable

controller.

System control
programmable
controller Motion
controller

Servo amplifier Servo motor

- Equipment control axis i

|
Wire-saving system due to the

Visualization of data by linking factory
automation equipment and wire-saving of
various networks

hﬂ"ﬁd

P connection of safety equipment, ik
F.: Small vertical, multiple-joint type robot safety programmable controller I _‘-‘g

and CC-Link Safety

The improvement of cleanness, manpower saving, higher productivity,
and the simplification of production adjustment




@ Devices and know-how for easy

No more worries about introduction
of robots to your facilities.
Application to draw excellent
functions and performance of robots
can be easily configured.

T

[ [ ] [ ) [ ] [ )
lQMonozukuri 1QM0nozukuri IQMonozukuri lQMonozukuri 1QMOnozukuri

System design Device connection/setting Programming/setup

Since essential components are Anyone can connect various Systems can be easily configured
included in a package, burden for devices using ready-to-operate using dedicated application
system consideration can be robots, easy wiring, and piping. programs and startup tools.
reduced.
Simple J -~ 7“
consideration! e

ﬂ ;_—";'

Startup setting
completed!




configuration of automation systems are packaged.

- Package configuration image

Devices, application programs, and useful startup tools required for automation
system configuration and startup are all included in this package.

Robots and controllers

1) Application program

Wiring, piping, and parameter settings

Pre-installed robot programs m;,ﬂ

2) Setup wizard and setting tools

PC tools for easy startup

Calibrating...

Calibrating...

L

3) Peripheral device set

Hands, sensors, and other devices are included.

=

Vision sensor Encoder

Solenoid valve (option) Controller

Connector

Based on actual performance of various system configurations, Mitsubishi will

extend the variety of packages appropriate for various applications, mainly for
Mitsubishi industrial robots.

Monozukuri

Mcl)nozukuri

Force-sense

<Applicable applications are and will be added.>




Conveyor Tracking Application

Vision cameras detect workpieces on conveyors.
Workpieces are transported and aligned
by robots without stopping conveyors.

Introduction advantages

1 No need to create robot programs!

pAll Startup time after the system device installation is reduced by 85%!

High-level operations including peripheral-device settings, tracking operation,
and ejecting operation can be easily configured with dedicated tools!

— <Reference value>
1. Programming
Time taken for programming: 3 days — 0 hour

(For the tracking application compatible with the basic specifications/layout)
2. Startup time

Precondition: The time taken "from wiring connection to operation check"

after the installation/initial settings of robots and installation of conveyors, vision sensors, and encoders
@ 1) Wiring and 1/0 check: 3 hours — 0.5 hours
2) Connection settings, startup, operation check: 10 hours — 1.5 hours

— Eleven hours are reduced in total! (13 hours — 2 hours)




[Features________

Mitsubishi provides hardware, software, and supporting tools as a package to make designing,
programming, and startup on tracking system configuration by customers easy.

b No more complex wiring! i ik

@ Devices and cables required for tracking are packaged.

@ Wiring is completed only by connecting connectors.

@ Hands and vacuum solenoid valves for hands have
already been installed to robots as default.

k/ Easy startup with just 5 steps!

@ Easy startup with wizard format (interactive format) of dedicated tools (No manuals are required. Just touch
buttons following messages shown in the screen.)

@ No need to create robot programs
@ No more complex communication settings and parameter settings (automatic setting)
@ Calibration of conveyors and vision sensors is also completed only by following instructions on the wizard.

@ Startup adjustment can be easily performed in the wizard format!

* Teaching operation is required in the calibration screen.

Workpiece registration screen

Operation check screen Automatic operation/adjustment screen

&/ High-accuracy and high-speed operation can be performed!

@ Synchronization performance of vision recognition and conveyor speed is improved by the new high-speed input function. @
@ Dedicated programs optimized for tracking with higher speed and higher accuracy are installed.




Basic specifications
Type'™" Unit APR-[JTR3FH APR-[ITR6FH APR-[ITR12FH APR-[JTR20FH
Robot model name'2 RH-3FH5515-@ RH-6FH5520-@ RH-12FH8535-@ RH-20FH10035-@
-SAGS S -SAG S -SAG S S -SAGS S
Environmental specifications General environmental specifications: IP20
Maximum reach radius mm 550 550 850 1000
Robot — Ii;p/Down stroke mm 150 200 350 350
peciicalions .
Connected controller™) CR751-D/Q CR750-D/Q, CR751-D/Q
Power Input voltage range \% Single phase AC180 to 253 Single phase AC207 to 253, 3-phase AC180 to 253
SUPP!)f ) Power source capacity kVA 0.5 1.0 1.5
specifications Power supply frequency Hz 50 or 60
Hand Depends on outline dimensions of hand
Hand setting Single-hand
Adsorption pad® | Manufacturer SMC
Standard | (For operation check) y . 4o ZPR32UN-04-A6 ( ¢ 32) ZPR32UN-06-A6 ( ¢ 32)
installation -
hand Weight kg 0.4 0.8
(s'pehcifizations Piping specification ¢4 %2 $6 %2
'or han
installation Standard supply pressure (Pressure range) MPa 0.4 (0.3t00.6)
specifications) N
D Air consumption® L/min (ANR), 90
Vacuum pressure””) kPa -60
Adsorption time (reference value) msec 150"
Vision Manufacturer COGNEX
-g)
sensor Model EZ-140
Power supply | Voltage \ AC100 to 240
specifications R
for PoE-HUB Power consumption W 60
encoder '?  |Frequency Hz 50 or 60
Number of robots Unit 1or2™®
- Number of units Unit 1
Vision sensor -
Ir ion height mm 370,450,550
Number of units Unit 1
Tracking Width mm 200,250,300"1%)
conveyor
Maximum speed mm/sec 300
Applwa_?:? Hand Setting Single-hand or double-hand
system [P
¥ specifications | \ethod Adsorption pad
§ Number of registrations Type 4
§ Standard hand (reference value) 55x73x24"1%)
o | Size mm 15,
8 Maximum 160x200x100""®)
;:: Weight'm Standard hand (reference value) kg 0.119
Ejecting operation Simple transport/Pallet alignment'®) (MAX: 20 x 20)/Workpiece-picking ejection”"”)
Ambient temperature c 5 to 40
Maximum transport capacity (300mm transport) '® (Reference value) (F::rc ?S,IO"Q'&) 50 80 65 60
*1) In a model name, [] indicates the number of robots (1 or 2). . )
*2) In a robot model name, @ indicates a controller type and SA®44 indicates a special number Item fostaliationheighti(im)
corresponding to the package used. This product can be used only with this package robot. 370 450 550 Conveyor
*3) When Q type controllers are used, prepare MELSEC-Q series base units, power supply modules, PLC N Installati width
CPUs, and manual pulse generators, create encoder cables, and set parameters with "GX Works2" and | Conveyor width (mm) 200 250 300 hnesigama\ o
“RT ToolBox2". Visual field A x B (mm) | 210x280 | 260x340 | 310x415 A

*4) Hands are supplied with a robot only when the robot has the hand installation specifications.

*5) Select or replace adsorption pads depending on the specifications of workpieces to be transported.

*6) This value may change depending on changes in atmospheric pressure (weather, altitude, etc.) and
measuring methods. When the robot is used with double-hand, air consumption will be 90 (L/min) or
more.

*7) This value is the detection pressure setting value before shipment.

*8) This value is for one adsorption pad. When the leakage quantity at an adsorption pad is large or when
multiple adsorption pads are connected to use on branched pipes, the adsorption time will increase.

*9) Check that workpieces can be recognized with this vision sensor in advance. Lighting is not included in
the vision sensor. When lighting is required, prepare it separately by customers. Whether the recognition
can be performed or not depends on the usage environment. For details, please contact Mitsubishi.

*10) The power consumption of when the PoE-HUB described in the specifications is used.

*11) The restrictions on the layout placement are as follows:

1) Set the conveyor in nearly parallel to the X axis or Y axis of the robot coordinate.
2) When two robots are used, set the operating range of each robot so as not to overlap each other.

X

Conveyor, Conveyors cannot be set obliquely against the X
axis or Y axis as shown in the left figure.

Y,

3) At the tracking start point, end point, and limiting point, all range of the conveyor width (workpiece
flow width) shall be within the range of the robot movement.
*12) For the maximum load capacity of the robot, refer to "Standard specifications".
*13) When using two robots, set a single operation to both robots. Setting different operations to the robots
21 is prohibited. For example, when Robot 1 transports Workpiece A and B, Robot B cannot transport

Workpiece C and D.

*14) The following table shows the relation among the installation height of a vision sensor, conveyor width,
and visual field. Decide the installation height of a vision sensor depending on the conveyor width.

—g > Visual field

*15) This reference value is based on the conditions of the test conducted by Mitsubishi. The actual
value depends on conditions such as the shape and surface state of workpieces.

*16) Pallet alignment can be set to one pallet only. Even though multiple workpieces have been
registered, the same pallet shall be set to each workpiece. Align all workpieces to one pallet.

*17) Transportation to a certain position can be set for the workpiece recognition transportation. Pallet
alignment cannot be set.

*18) This reference value is based on the conditions of the test conducted by Mitsubishi shown in the
following table.

T Unit APR- APR- APR- APR-
ype n 1TR3FH 1TR6FH 1TR12FH | 1TR20FH
Number of robots Unit 1
Vision  |Number of units Unit 1
sensor |Installation height mm 370 ‘ 550
Number of units Unit 1
Tracking | yigtn mm 200 [ 300
conveyor
Speed mm/sec 60 ‘ 75 70
Number of settings Single-hand
Hand
Pad diameter mm $32
Number of registrations| Pieces 1
: Size mm 55x73x24
Workpiece -
Weight kg 0.1
Interval mm 60
Ejecting Pattern Simple ejection
operation |Up/Down stroke mm 25
Layout Mentioned in specifications




E—

I Applicable layout

1-robot configuration 2-robot configuration

Conveyor I Conveyor 3 . Conveyor

* Consider the maximum load capacity, operating range, and speed of the robot used to decide the layout. For details, refer to the specifications.

Vision
sensol

I Composition of tracking application model name

APR—LITR @FH @ ~ — E
B @ ]

ElCTR - The number of robots ® Controller type
1TR : 1-robot specification 1D : CR751-D controller
2TR : 2-robot specification 1Q : CR751-Q controller

[} ®@FH - Robot model ElA e Hand type
3FH :RH-3FH5515 None: Hand specifications for sink type
6FH : RH-6FH5520 E :Hand specifications for source type
12FH : RH-12FH8535 N :No hand

20FH : RH-20FH10035




| Product configuration

Package components
No. Product Aahby
APR-1TR (1-robot specification) | APR-2TR (2-robot specification)

<1> | Packaged robot (robot and controllers) 1 2
<2> MELFA-Tracking (CD-ROM) 1 1
<3> Easy setup guide 1 1
<4> | Vision sensor module 1 1
<5> Encoder module 1 1
<6> 5VDC power supply set (only for D type controllers) 1 —
24VDC power supply set — 1
<7> | Vision cable 1 1
<8> | Vision I/O cable 1 1
<9> Encoder cable 1 —
— 1
<10> | Calibration sheet 1 1
<11> | Encoder distribution set (only for D type controllers) — 1

When Q type controllers are used, prepare manual pulse generators and create encoder cables.

<1> Packaged robot

(robot and controllers)

-

R

x

oY

=B 1-robot specification:
| Ji 2-robot specification:

(Hand and vacuum unit: already installed)
* The above robot has hand installation specifications.

<4> Vision sensor module

<2> MELFA-Tracking (CD-ROM)

<5> Encoder module

<7> Vision cable

é@@% %

<10> Calibration sheet

<8> Vision I/O cable

e %

<11> Encoder distribution set

a

E 1 unit

<3> Easy setup guide

24VDC power supply set:
2-robot specification




I System configuration example (one robot, robot controller CR750-D)

Vision 1/O cable (5m)

(5m) = To electrical outlet
Encoder (100 to 240VAC)
cable

(2m)

Products prepared by cust
computer ;

(Products prepared
by customers)

Robot stand

Personal computer (for setting)

(Products prepared by customers)

LAN cable

(Products prepared by customers)

* Adsorption pads, encoder pulleys, and encoder brackets are supplied for operation check.
* For any systems that require additional products other than the above, prepare the products yourself.
* For details of T/B and RT2, refer to the F series catalog.

I Outline dimensions of hand (Hand installation specifications only)

L1 [

4-M5 screw hole

4-¢6.5 hole

¢ 5H7 deep 8.5

660 |:|

o]

Adsorption pads (for operation check) have

200 (Pipe length)
already been installed before shipment.

73.5

)

An adsorption pad and manufac-
tured bracket can be installed
using the hand mounting holes
and screw holes shown in this
Adsorpion pc (ot aperaton check) 4-MS screw fixing hole (*1)  figure. They can be additionally
| processed to the hand when the

M6 screw

4‘ ; #
4;%\’

Nut

Air pipe (installed),
¢4 x 2: APR-*TR3/6FH
$6 x 2: APR-*TR12/20FH

However, one pipe has already been
connected to an adsorption pad.

(61)

Adsorption pad installation detail view

ZPR32UN-04-A6 (manufactured by SMC): APR-*TR3/6FH
ZPR32UN-06-A6 (manufactured by SMC): APR-*TR12/20FH M5 screw (*1) is removed




Processing Machine Loading Applicati

This application facilitates the configuration

of a loading/unloading system for processing
machines in which a Mitsubishi CNC numerical
control devices has been installed.

Introduction advantages

No need to create robot programs!

User-friendly wizard screens shorten the startup time by 80%!

The system operation can be started smoothly with the various screens
pre-installed on the operation box!




[Features_________

Mitsubishi provides hardware, software, and supporting tools as a package to make designing, programming,
and startup on the configuration of a loading/unloading system easy for customers.

L - = - l""ﬁ:_ﬁlh
Slmple_V\{lrmg design! Ne ; |
A 1 Easy wiring work! o o B o Overatonbox

@ CNC numerical control devices and a robot can be connected via
CC-Link, and an operation box and the robot can be connected
with a connector.

@ A parallel I/0 interface for connecting signals of peripheral devices
has been installed to a robot controller.

interface functions facilitate easy setting and startup!

@ Processing machine loading-dedicated programs and

@ As soon as an operation box is connected, the system can be started!
(The system can be started by using the dedicated startup software, MELFA-Machine Loading!)

@ There is no need to configure communication settings, I/0 assignment, and parameter settings of CNC devices
and robots! (automatic setting)

@ A necessary program is automatically selected by the selection type menul!
(Robot programs have already been installed.)

@ Teaching operations can be performed by following the wizard.

Initial setting: System/hand setting screen Teaching: Stage/processing machine teaching screen

Operation check and adjustment: Process operation/automatic operation screen

A system that has improved the compatibility of robots and
K/ CNC devices can be operated!

@ System central control display of maintenance information
(including coordinates and tool lives) of a processing machine
(CNC) in a system

@ The robot status can be displayed and the robot can be operated
on the same system screen.

Processing machine monitor Robot manual operation
screen screen




Basic specifications

. APR-1ML7FM/
Type Unit APR-1ML4FM /4FLM ZELM /7FLLM APR-1ML13FM /13FLM APR-1ML20FM
Robot model name™") RV-4FM/4FLM RV-7FM/7FLM/7FLLM RV-13FM/13FLM RV-20FM
-@-SAG S -@-SA S -@-SAG S -@-SA S
Protection grade of robot P67
Robot _|Load capacity? kg 4 7 13 20
Maximum reach radius mm 515 | 649 713 | e08 [ 1503 1004 | 1388 1094
Connected controller CR750-D/CR751-D
Protection grade of controller 1P20°)
Size mm H290 x W460 x L140 (protrusions excluded)
Protection grade (IP) P54
Interf Touch panel 10.4" VGA [640 x 480], TFT color liquid crystal (GOT2000 series)
nterface
Others Emergency stop button x 1
Opzrizn 1) Main screen 2) System monitor 3) Processing machine monitor  4) Stock information
box Screen X . > .
specifications 5) Production management 6) Robot manual operation 7) Robot maintenance 8) Settings
Connection Between a robot and operation box: External emergency stop cable (7m), LAN cable (7m)
Weight kg 10
Power supply specifications \% Single phase AC180 to 253 Single phase AC 207 to 253, three-phase AC 180 to 253
Power source capacity kVA 11 2.1 3.1
Number of robots Unit 1
Type Mitsubishi CNC M70V series, M80V series
CNC™ Number of units Unit 1or2
Necessary option CC-Link option
Processing .
machine Type Small lathe, tapping center
. Hand configurations Double-hand
Hand™®
Drive method Air grip
Workoi Size mm Supported sizes vary depending on the shape of grip jaws and a hand to be prepared by users.
i orkpiece -
Applicable Number of steps™® 5
system
Applicable layout One processjng machjne, one robot
-7y Two processing machines (face-to-face arrangement), one robot
(reference) Two processing machines (L-shape arrangement), one robot
Workpiece feed Conveyor or pallet
Layout stage
Workpiece ejection Conveyor or pallet
stage
Workpiece transport . . . :
ttern'® When using two processing machines, select a parallel or sequential transport pattern.
pa

*1) In a robot model name, @ indicates a controller type and SA® 44 indicates a special number corresponding to the package used. This product can be used only with this package robot.

*2) The weight of a workpiece that can be loaded under the limitation of a mechanical interface having a downward attitude
*3) From a consideration of the installation environment of a controller, using an optional protective box is recommended.

*4) This application links robots and CNC devices and operates them. Thus, set CC-Link parameters and create a ladder program for CNC devices, and input and output signals from a processing machine to robots.
A CD for installing MELFA-Machine Loading will be supplied to each customer. This CD includes sample parameter data for setting parameters and creating a ladder program for CNC devices and sample ladder programs

for inputting and outputting signals. Refer to the manuals of CNC devices to set parameters and create a ladder program for CNC devices.
*5) Prepare a hand by customers. Design a hand depending on the robot or controller of this package or customer's system.
*6) For details of the number of steps, refer to the "instruction manual".
*7) For reference diagrams of system layouts, refer to the "Instruction Manual".
*8) For details of workpiece transport patterns, refer to the "Instruction Manual".



| Transport patterns

I Applicable transport patterns

This application package is applicable to the layout of one processing machine or two processing machines
per a robot. Applicable processing machines are lathes and tapping centers.
The following shows system examples.

1) When using one processing machine

T I (i)=&

Feed stage Positioning stage Processing machine 1 Ejection stage

2) When using two processing machines
a) Parallel transport

Feed stage Positioning stage =2 Ejection stage

b) Sequential transport

T{H => 2o

ﬁ — HH

Feed stage Positioning stage Processing machine 1 Processing machine 2 Ejection stage

I Model configuration of the processing machine loading application

APR—IML @ € & — Si11

B [
Ee - Robot model Ne - Controller type
4FM : RV-4FM 1D: CR751-D controller
4FLM : RV-4FLM VAVANSEEEEEERE) Type of the hand or other I/O signals
7FM  : RV-7TFM

N : Sink type

7FLM : RV-7FLM NE: Source type

7FLLM: RV-7FLLM
13FM : RV-13FM
13FLM: RV-13FLM
20FM : RV-20FM




Standard configuration of products

Package components

No. Product Quantity

<1> | Package robot (main unit, controller™) 1

<2> MELFA-Machine Loading (CD-ROM) 1

<3> Easy setup guide 1

<4> Operation box 1

<5> LAN cable 1

<6> Emergency stop cable 1

<7> CC-Link cable 1

<8> Power connector for the operation box 1

<9> Power cable for the robot controller 1 (one of the cables)
<1> Packaged robot <2> MELFA-Machine <3> Easy setup guide <4> Operation box

Icontroller™?) Loading (CD-ROM)

] MELFA S nec i
=y 0 e R

*1) CC-Link interface,
a parallel I/O interface has been installed

LKL
* g

AL

o if
ﬂ'v
{3
I
i

<5> LAN cable <6> Emergency stop cable <7> CC-Link cable <8> Power connector

for the operation box

<9> Power cable for the robot controller

Entire configuration

& This product

e ek Products prepared by customers g
» * Double air hand 3

« Solenoid valve set |
» « Hand input cable CC-Link cable

=l |+ H It
One of the cables - = | + Hand curl tube

. . . . b :
Outline dimensions of an operation box | | R —

Operation box
420

AN cable (2F-MLDUL-GOTBOX)
% Péi { Cable between devices RS

g = Power connector for
-4 e Connected during a system operation .
= the operation box

(2F-OPBOXCON)

Emergency stop cable
(2F-EMSTOP-07)

(120) _3q Power cable for the
o
90 ‘ e Packaged robot robot controller
controller

-
1
1
Use one of the following cables. 1
(2F-RCPWR1-07) 1
1

=

* A CC-Link interface and (2F-RCPWR3-07)
[EELITRIECENTD . e | iy e e = —— -
TEMG been installed. T .
l « 1/0 has been assigned. 1l 1
TPOVER] ACLLLLLE L L LY H
TELCBI | i

LAN cable

1 Primary power
cable

|
MELFA-Machine Loading [
(3F-MLDUL-WIN) i
H Teaching box
I (R56/57TB or R32/33TB)

30|50 60 375
MELFA\ i
TEMGOUTJ TLANJ TACOUTJ TACINJ O : I|—-— .
Teke /1 L = i
1 [ . RT ToolBox2 |
e 1 I (EDEFIXNTINNIN « Prepare peripheral devices such as conveyors and  +
. = (3D-12C-WINJ) robot stands necessary for configuring a system by =
.o.o. 1 customers. 1

"o - Products prepared by customers .




I System configuration

Products prepared by customers

(The following image diagram is for when two prc

* Double air hand
« Solenoid valve set
« Hand input cable
*RT T°9IB°X2 * Hand cuprl tube
« Teaching box
« Ethernet HUB ]
* LAN cable -
« Personal computer
(for setting) —_

* Acable
(4 cores, sheath
external diameter:
¢10.5to 14.1)
equivalent to the
primary power
cable
(AWG#14 (2m?))
« Grounding cable

Workpiece feed stage
(including the mechanism,
drive, and sensor devices)

Workpiece positioning
(including the mechanism,
drive, and sensor devices)

Prepare devices necessary for configuring a processing machine loading system,
robot peripheral devices, and a personal computer to start up the system.

Peripheral mechanisms such as safety fences, covers, and doors

Signal tower, door sensor device

Processing equipment set
e (CNC)
. (Up to 2 units)

CNC: Communication device
(CC-Link module)

* When using two processing machines:
CC-Link cables for connecting the
machines

Workpiece ejection stage
(including the mechanism,

Robot stand drive, and sensor devices)

« "External I/O cable" for a robot controller and external devices

I Applicable layout

One processing machine

Tapping center

One processing machine

Two processing machines




Force-sense Applications

Techniques and know-how are added to
MELFA robots to achieve the automation of
force-sense operations such as assembly,
insertion, and inspection.

Introduction advantages

No need to create force-sense programs!

P2l The startup time of force-sense operations can be reduced by 80%!

Operations including force sensor settings and force-sense application
operations can be easily configured with dedicated tools!




[Features__________

Mitsubishi provides hardware, software, and supporting tools as a package to make designing,
programming, and startup on the configuration of a force-sense application system easy for customers.

Connection example
<Robot with internal wiring>
=

e

Force sense I/F unit

k/ No more complex initial setting!

Force

@ Wiring for a force sensor is completed only by connecting connectors. = sencor
@ The initial setting of a force sensor is completed only by pressing
one button.

3 ... Serial cable between
» unit and sensor
Initial setting screen of the force-sense application software (RT-ToolBox2 add-on) B lr‘. Adapter cable
(1] Irakialian of farce: i

B_r:IickﬂguEParInrlMi:mlhd%mwmw]mmnwtmﬂmmhm L e B
wrtomatice
T pef vk £an b checked om the foroe senpe parameter soreen

Connect to
(CN422 connector.

[[Ancmatic seting agree senser paneer | [[ESEN

\ Initial setting parameter for force sensors

« Force-sense IF recognition < Coordinate system < Attachment position
» Permissible value - Corrected limit value < Setting number < Mechanical number

K/ Difficult operations that use force sensors can be created easily!

@ Operation sub programs that use a force sense can be easily created on a dedicated screen.

Start the operation setting wizard ~ Operation sub programs are automatically created
(Step-type dialog). (for each workpiece operation).

Operation sub program

Sub programs are
automatically created.

Note)

Created sub programs are
protected and the contents
cannot be seen.

Operation check Insertion operation

&/ No more complex adjustments!

@ Complex programming of the force-sense operation parameters can be easily adjusted on a dedicated screen.

Parameter adjustment screen Operation check screen Oscillograph screen

s
=

Initial values have already been set to necessary parameters. The oscillograph screen can be started Users can check operations by seeing
Parameters are explained with user-friendly diagrams. from the operation check screen. force-sense data in an oscillograph.




Basic specifications
Type Unit AP10-AFS2F AP10-AFS2L AP10-AFS4/5F | AP10-AFS4/5L | AP10-AFS7/8F | AP10-AFS7/8L
Robot model name™" RV-2F-@-S& | RV-2FL-@-S@™) | RV-4F-@-S& | RV-AFL-@-S® | RV-7F-@-S® | RV-7FL-@-S&
Environmental specifications General environmental specifications: 1P20
Maximum reach radius mm 504 | 649 515 | 649 713 | 908
Load capacity kg Maximum 3 (Rating 2) Maximum 4 (Rating 4) Maximum 7 (Rating 7)
Robot
e e Connected controller CR750-D/Q, CR751-D/Q
Inout volt v Single phase AC 207 to 253
nput voltage range Single-ph. AC180 to 253
Power supply | ge rang ingie-phase ° Three-phase AC180 to 253
specifications (power source capacity | kVA 0.5 1.0 2.0
Power supply frequency| Hz 50 or 60
Fx, Fy, Fz N 200
Rated load
Mx, My, Mz Nm 4
Max. static Fx, Fy, Fz N 1000
load Mx, My, Mz Nm 6
Fx, Fy, Fz N 10000
Breaking load
Force Mx, My, Mz Nm 300
sensor Minimum Fx, Fy, Fz N 0.3
specifications | control force [y My, Mz Nm 3
Consumption current mA 200
Weight (sensor unit) g 360
External dimensions mm $80x32.5
Protective structure IP30
RS-422 ch 1 (for connecting sensors)
Interface
SSCNETIII ch 1 (For connecting robot controllers and additional axis amplifiers)
IFeIED Input voltage Vdc 24+5%
sensor Power supply -
interface Power consumption w 25
unit  [External dimensions mm 225(W)x111(D)x38(H)
specifications
Weight kg Approx. 0.8
Structure IP20 (Panel installation, open type)
Operations settable VZV |t|; the force-sense 1) Insertion attitude adjustment operation, 2) Push-in operation, 3) Insertion operation, 4) Contact position detection
application software 2"

*1) In a robot model name, @ indicates a controller type and S4 indicates a special number corresponding to the package used. This product can be used only with this package robot.
*2) Set these operation conditions using "MELFA-Force Sense Plus" (dedicated screen on RT ToolBox2) and add the conditions to a program.
*3) Check whether the operations can be actually performed or not using actual workpieces in advance.

*4) Force sensor cables will be exteriorly wired.

Entire configuration

Composition of a force-sense

B This product

Serial cable between unit and sensor
(2F-FSCBL1-05)

Force sensor
(

I <Attachment diagram of a force sensor> &
! Sensor attachment I
i adapter (1F-FSLG-01) |

a—
B ==

I
.............. 4

Packaged robot
controller

SSCNETIIl
cable

MELFA-Force Sense

(3F-

Packaged
robot
Cable between devices

I—

Force sense

interface unit
561)

application model name

AP10—AFSO @ € — EO
B @

24VDC power supply

24VDC power
supply (2F-PWR-01)

24VDC power

supply input cable
(2F-PWRCBL-02)

LAN, USB

L

. Teaching box ¥
i (RS6/57TB or R32/33TB) ﬂ

——m Products prepared by customers

RT ToolBox2

(3D-11C-WINJ)

...... Robot model
2F: RV-2F
2L: RV-2FL

4F:
4L:
5F:
5L:
7F:
7L:
8F:
8L:

BQ

RV-4F-SH03
RV-4FL-SHO03
RV-4F-SH04
RV-4FL-SHO04
RV-7F-SH03
RV-7FL-SHO03
RV-7F-SH04
RV-7FL-SHO04

...... Controller type
BD:

CR751-D controller

: CR751-Q controller

(3D-12C-WINJ) I

* Prepare hands and peripheral devices by customers.



| Settable operations

I Insertion adjustment

Workpiece

The insertion attitude of a gripped
workpiece is positioned on an insertion
position by getting up the workpiece
along the edge of the insertion position.

Application

This operation is effective for moving
workpieces that are relatively less
chamfered or having a small mating
tolerance.

Insertion positioning
operation

Positioning start position Insertion attitude

Operation direction

I Push-in operation/insertion operation
| Push-in force/torque

Workpiece

A workpiece is inserted by adding a force in a given

direction.

» Push-in operations such as engaging workpieces can be
performed by setting a force strength and direction.

* In an insertion operation, a workpiece can be inserted
without being caught during the insertion by setting a
periodic travel amount (vertical movement, rotation, operation
inclination) during operation.

Application Operation direction

* Pushing snap mechanism parts Push-in force/torque
with a constant force c s
* Pulling inspections of assembly 1 _5 8 1 =
parts © 2 5
* Engagement of parts having -g § 8
tightening margins © c 5
* Engagement of parts having small  Workpiece S - - -(%. o 0w
mating tolerances g e %
* Operation to avoid the friction of o £
engagement parts
« Shaft diameter inspection with a k $ $

master gauge

Insertion
operation
I Contact position detection
While a force is being monitored, a workpiece is moved in
a given direction from the original attitude and will stop at a Moved to the
position where the workpiece contacts with something. contact position.
* The position of a workpiece can be detected by referring
to the current position of the robot after the stop.
Workpiece
Application ]

* Inspecting part grip positions
* Detecting the positions of peripheral assembly jigs
* Positioning or phase focusing of parts

Direction of the
detected stress
Stress/torque




Deburring/Polishing Application Packe

5

!

Easily creates a machining path of deburring
Ipolishing and performs machining!

On-site operators can automate their teaching
process with rough teaching using a master
workpiece and tools.

Introduction advantages

On-site operators can create a machining path at their sites!

Teaching can be easily performed with the simple
configuration!

Compared with the offline teaching that uses an actual
workpiece, the startup time has decreased by 80%!




[rewre

Mitsubishi provides hardware, software, and supporting tools as a package to make designing,
programming, startup, and adjustment required for the deburring/polishing operation with a robot easy for
users.

k/ No more complex wiring! \.-.;‘"-i'
1
@ Devices and cables required for deburring/polishing are packaged. 1 II Click!
.
@ Wiring is completed only by connecting connectors. I'\I{x
@ Option cables have already been connected to the main unit! h,._
Click! ST

Both [workpiece gripping] and [tool gripping] with a robot
&/ can be performed!

@Easy startup with wizard format (interactive format) of dedicated
tools (No manuals are required. Just touch buttons following
messages shown in the screen.)

Operation commands (Deburring/polishing)

Pushing methods (tool coordinate system/

orthogonal coordinate system/stiffness)

Easy setting of force sensor parameters

Detailed machining commands such as push

amount, the number of machining times, 4
approach run/overrun, etc.

Robot arm

Grip hand 4
Workpiece ~

Hand
(Tool holder) i (Smartphone case)

—_

System design |

Main program creation |

Deburring/polishing operation creationl

—| Basic information setting | Tool gripping Workpieace::;;;ping
—| Preparation for creating master datal — STEP

_| Master data creation | 1 -‘_4"-':3-7'-"-'_".:-...-" B T

—| Machining setting | _;_‘_ s e :-" :" >

—| Machining operation check |