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Our Factory Automation business is
focused on "Automating the World"
to make it a better, more sustainable
environment supporting manufactur-
ing and society, celebrating diversity
and contributing towards an active
and fulfilling role.

SUSTAINABLE
DEVELOPMENT

G :ALS

The Mitsubishi Electric Group is actively solving
social issues, such as decarbonization and labor
shortages, by providing production sites with
energy-saving equipment and solutions that utilize
automation systems, thereby helping towards a
sustainable society.

Automating
the World

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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The new future of automation made possible
by next-generation intelligent robots and e-F@ctory

%’%’F‘II since2003
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IT systems feed the results of analysis back production . distribution
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Providing improvements in productivity, quality, __.LCAD/ CXA Sim”'a“".
environmental protection, safety and security "‘."“‘* Tk |
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to help reduce companies’ TCO* and boost their Observing: Analysis Vo
corporate value .

Primary processing of data collected using FA (edge computing) 225 7 R
We offer solutions that use FA technology and IT to reduce total Seamless integration with IT systems v
costs in everything from development through to production ! e ]
and maintenance, supporting customers to continuously Edge computing
improve their business operations and achieve truly
cutting-edge manufacturing.

*TCO: Total Cost of Ownership

Supply chain Procurement

A Edge Computing Products

Watching: Visibility
Collecting production site data in real time

Programmable . - 4 .
Controller (fx Mechatronics “o S Energy-saving

Production site

Helping to increase corporate value Productivity Sustainability
through “Visibility3 (cubed) —seeing,
observing, watching” and “Usability”

MELIFA

Introducing the next generation of intelligent robots,
incorporating advanced solutions technology and
“e-F@ctory”, technologies and concepts developed
and proven using Mitsubishi Electric’s own
production facilities that go beyond basic robotic
performance to find ways of reducing the TCO in

everything from planning and design through to
operation and maintenance.

Cellular manufacturing Assembly and Inspection Parts supply High mix production




Evolved intelligence realizes advances in work

procedures, cooperation between people and
robots, and e-F@ctory-compatibility, making
next-generation manufacturing a reality.

With globalization and increasingly diverse consumer needs in the market, the manufacturing industries face a time of considerable
change. It is no longer enough for industrial robots to simply perform a single task. Industry now demands robots with the capacity
and flexibility to readily take on more sophisticated tasks. The MELFA FR series provides new, more intelligent solutions that under-
pin “next-generation manufacturing”, offering a simpler approach to advanced and flexible production. These robots can handle all

your automation needs.

MELFA FR Series

“Next-generation intelligent functions” make it simple to carry out work that has always defied automation. “Safe, collaborative work
applications” allow robots and people to work together with high levels of safety. “FA-IT integration functions” support next-
generation manufacturing. With these 3 key features, the FR Series is capable of handling virtually all your automation needs.

Intelligence

[Next-generation
intelligence]

Integration
[FA-IT integration]

Safety

[Safe, collaborative
work applications]

Greater advances in Enhanced cooperation Improved safety through
intelligent technology through e-F@ctory collaborative work applications

“MELFA Smart Plus” offers greater accuracy
and shorter startup times, making installation
simpler and more advanced tasks possible
through more sophisticated force sensors and
enhanced cooperation with vision sensors.

4

Making difficult
automation possible

Intelligent technology means that it is now
possible to automate processes that previous-
ly could only be handled by humans due to the
difficulty of the tasks involved. And using
“Smart Plus”, this can be achieved with ease.

Connection and integration with a wide range
of FA equipment, such as the MELSEC iQ-R
series. These machines support the “e-F@ctory”
integrated FA solution for seamless integration
of robots and IT systems.

4

Promoting smarter factories

The integration of e-F@ctory machines en-
ables flexible manufacturing tailored to the
type of production. This improves productivity
and maintainability and reduces the TCO
(Total Cost of Ownership).

A comprehensive range of safety functions,
including position and speed monitoring and
monitoring of the X, Y and Z components, allow
work to be conducted in collaboration with

people.

Even higher productivity

Safety functions make collaborative work
applications possible, for automation that is
simpler and safer. The reductions in required
space and stoppage times mean that factories
can offer both productivity and flexibility.

MELFA Function expansion options further broaden the range of possibilities of
SmartPlus the MELFAFR series, offering performance beyond your expectations.

Integration with the MELSEC iQ-R series PLCs enables more advanced tasks!

Integrating these robots with the Mitsubishi Electric MELSEC iQ-R PLCs simplifies startup and improves
productivity and maintainability, ensuring that you maximize the potential of the FR series.

SERIES
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Vertical, multiple-joint type robots

R ‘/'F R SERIES

¢ Optimized arm length and 6 joints for a broader range of movement support complex assembly and process operations.
* Compact body and slender arms capable of covering a large work area and large load capacity.
Suitable for a broad range of layouts, from transporting machine parts to assembling electrical components.
* Designed to withstand environmental conditions, making it ideal for a wide range of applications without having to worry
about the installation environment.
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l Vertical, multiple-joint type (RV) series
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|RV-2FR|RV-2FRLI RV-4FR|RV-4FRLI RV-7FR|RV-7FRLI RV-7FRLL IRV-13FR |RV-13FRL|FIV-20FRI

1503mm

| Type |
Jobsapany | | 3kg | 4kg | 7kg | 1g | 20k |
504mm 515mm § | § §
649mm 649mm 1 3 3 i
: : ; 713mm ; } ; 3
Maxi | ! ' :
rea‘e‘ﬁ'?li?ﬂs : ! | ! 908mm 1094mm 1388mm 1094mm

Horizontal, multiple-joint type robots

H'F R SERIES

¢ With a wealth of operating areas and variations, it is the perfect fit for a variety of applications.
¢ Highly rigid arms and cutting-edge servo controls provide superb precision and speed.
Ideal for a wide range of fields, from high-volume production of foodstuffs and pharmaceuticals that demands fast operation,

through to assembly work where high levels of precision are required.
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B Horizontal, multiple-joint type (RH) series

MELFA FR

SERIES
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| Type ||| RH-3FRH | RH-6FRH | RH-12FRH | RH-20FRH | RH-3FRHR |

] 3kg ] 6kg | 12kg | 20kg | 3kg l

Maximum || |350mm|450mm 550mm " 350mm ]
reach radius

350mm|450mm| 550mm |700mm| 850mm I 1000mm

l 150mm”’ ! 150mm2 |

Z stroke 20imm ]

340mm l 350mm ]

‘ l 450mm ] ‘

i
*1 Clean specification: 120mm
*2 Clean and waterproof specification: 120mm
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Controller Types

This controller is compatible with the “iQ Platform”, which
seamlessly integrates the various controllers used in a production
TYPE site with HMIs, the engineering environment and the network.
Controller itusesamuticpu configuration that dramatically improves its

interaction with FA equipment and also offers highly precise
control and fast yet simple information management.

[R TYPE controller]
MELSEC iQ-R series-dedicated

1 Platform
MELSEC iQ-R series

A Slots in Slots in
o e & b
== &
| Robot Robot
» CPU f= CPU
=8
K

Robot controller Robot controller

[QTYPE controller]
MELSEC Q series-dedicated

MELFA FR

Basic
performance

Improved controller performance

Control cycles on FR series controllers take just half the current time, improving robot control performance. The faster calculation speed
gives better robot processing capacity and shorter cycle times for improved productivity. Integration with the various sensors also makes
precision operation possible. (The performance of FR series Q type controller is equivalent to F series Q type controller.)

) Control cycle
F series FR series

1/2

compared with current
ME figures

The R Type controllers supported by the MELSEC iQ-R series dramatically improve compatibility with FA equipment, allowing information
to be shared mutually and data to be collected and processed. Improved system bus performance has also reduced communication
cycles to 1/4 of current levels, allowing shorter cycle times for production facilities.

MELSEC Q series MELSEC iQ-R series

Communication
cycle

e

compared with current
ME figures

Data exchange cycle among multi-CPUs Data exchange cycle among multi-CPUs

8881s 222us
Dedicated motors for high-speed operation Expanded pivotal operating range
Using motors developed in-house, highly rigid arms and our Improved flexibility for robot layout design considerations.
original drive control technology, these machines are capable of Enabling more effective use of access space around the entire

IQPlatform

high-torque output at high rotation speeds, giving better operat-
ing performance. Their capacity for continuous operation is also
improved, with higher productivity due to the shorter cycle times.

perimeter including to the rear. Shortened movement distances,
enabling cycle times to be shortened.

MELSEC Q series
L Slots in Slots in
Mo -
W e 12
[ | Robot 2 : Robot
w CPU CPU ;
=S
) Snmy ey R
| P
- Robot controller Robot controller

A standalone controller similar to existing models. Enables the construction of
cells using robot controllers as the control nucleus.

’ Y P Comes with various interfaces as standard, allowing customers to build a
D E ContrO"er system optimized for their applications.
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Robot controller Robot controller
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Torque

A Higher torque
t Dedicated motors

Higher speeds

»
»

No. of rotations

Preventing cable interference

Internal wiring channels provided in the tip axis. Allows wiring and tubes to be routed internally up to the gripper mount.
By routing the body cables internally, areas where body cables might interfere with peripheral equipment can be minimized and the
problem of wiring and tube tangles can be eliminated.

Pick Place

Machine 3 Movable stopper for the J1 axis

x *Input/output cables
« Air tubes
Internal Additional wiring

Wiring and tubes can be routed j for communications,

to the J6 axis tip inside the arm etc. \

* ¥~ External wiring/ (T Internal
\ - tube routing ‘
- Interference area ’ Air tubes ‘
n
. n

Large
Neat at
Smm——— the back
too!

S To gripper €—
Note) Specify models with internal cabling (-SHxx). Existi del
The types of cable that can be internally routed may vary depending on the model. Xisting models
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«aisence  Greater advances in intelligent technology

Enhanced cooperation with vision sensors and more advanced force sensors allow

more advanced tasks to be accomplished at higher speeds and with greater precision.

Through the use of highly accurate vision sensors and force sensors that control the levels of force applied by robots,
it is now possible to automate extremely difficult tasks that have been beyond the scope of automation in the past.

Force sensor

*Checks the applied force and the force status
during insertion to provide improved work quality

* Assembly of difficult-to-fit workpieces

e Teaching assistance using force information

e Faster control cycles for improved force control

3D vision sensor

 Kitting or sorting of irregularly placed or overlap-
ping workpieces
* Supports functions for easier startup

Preventing interference
iQ Platform

Checking for interference between the arms and
grippers of adjacent robots prevents any contact.

2D vision sensor

* Setup tools for vision simplify the calibration of
robots and cameras

*Simple Ethernet connections between robots
and cameras

e Easy control using vision control instructions in
the robot programs

Cooperative control
iQ Platform

*Two robots can be coordinated to transport very
long or heavy objects

¢ Positional relationships of non-fixed parts main-
tained during transportation and assembly

Multi-function gripper

* Multi-function electric grippers capable of work-
ing with different part types of varying sizes
e ess need for setup changes

Example of intelligent technology use

Transport, alignment, and assembly work, etc.
can be performed while robots are tracked with
the workpiece on the conveyor without stopping
the conveyor

Tracking accuracy
enhancement function

Positional gain is changed in real time for even
better tracking accuracy

Other functions

Singular point transit and orthogonal compliance
functions facilitate the completion of a range of
different tasks.

MELFA FR

SERIES
Intelligence
MELFA Smart Plus supports cell production, using robots to overcome the limitations
on lead times, production volumes, and location.
MELFA
4 N\
MELFA CR800 Controller
Smart+lus

Advanced features such as integration functions for the various sensors and
autonomous startup adjustment functions are provided for all phases of custom-
er’s operations, from design and startup through to operation and maintenance.

MELFA Smart Plus card

*Activated with the insertion of a Smart Plus card (2F-DQ5XX)
\ J
_ Predictive _ Preventive Enhancement function
maintenance function maintenance function for force sense control
Quickly detects abnormalities in drive Maintains the robot’s health with opera- Parameters for the optimum operation
system components before they affect tion status tracking pattern are found using repeat learning in

robot behavior. a short amount of time. SetOup and tact
times are reduced.

2D vision sensor MELFA-3D Vision Coordinated control
enhancement function enhancement function of additional axes
Achieve robot automation “easily for Reduced startup time thanks to automatic Using a robot with an RTU enables manu-
anyone” using a variety of vision applica- parameter adjustment which utilize our facturing and assembly at user specified
tions! proprietary Al technology “Maisart”. speeds.

*RTU: Robot Transport Units

Robot mechanism thermal : . . .
compensation function Calibration assistance function

Compensates for thermal expansion of the

robot arm to increase position accuracy. AUtomatic Calibration

Improves positioning accuracy by automatically correcting the vision sensor coordinates.

The high-precision technologies and calibration H H H

functions provided by MELFA Smart Plus allow Work coordlnate callbratlon

correction of machine deviations between cells, Improves positioning accuracy by automatically correcting the robot co-
offline teaching, and copy cells*1. This then en- ordinates and work coordinates from the vision sensor.

ables coordinated operation between the master

cell and other cells.

Realative position calibration

*1 Offline teaching: Operation where programs created in a

COps‘y"’c‘:I'Ia’ggnf‘/fyg?r"‘:;fe”rec"e}f:g e Uses vision sensors to automatically adjust the robot location relative to
information.Processes in cells in other locations are then other robots. Improves positioning accuracy during coordinated operation.

modified in the same way.

Preventive Maintenance screen

(RT ToolBox3)
— . e - 881 132 -~ o x
3 e =W,
m-a | AR ;
= PO P b ey e p—
2 - (72220%] || [ 55 TN 200 T
;[ W) (83335% 1| ;[ ) (93335% ol = T[]
s T~ [ TN S
5 ] T | f—| P o0 o]

e B
or%) 1001%) | o%l 1000%]

=
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0 P
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Copy cell A | (®Sends changed
(@Compensates information to
machine difference each cell

between cells

Copy cell B
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MELFA FR

SERIES

Intelligenc MELFA

Mt genoratn Greater advances in inte"igent teChnOIOQV Enhancement function for force sense control SmartPlus

Al automatically adjusts to the optimum parameters for force sensing.
The optimum parameter calculation function allows anyone to easily adjust to the Mitsubishi's unique Alftechno\ogy
i i H uses large amounts of learning
opltlmum parameters in a short time. . data over a short period of time to
_ Thls a”OWS Shorter SyStem Startup and taCt tlme. S
Force sensor
) . ) . . See P.67 for detailed specifications
Monitors the force applied to the robot gripper so that copying and fitting work can be Select force
carried out as it would by a human operator. sensing task » Operation settings
Force control Force detection Force lo a. Insertion and fitting Set the operation settings of the force (s T T
g b. Phase-matched insertion sense operation you want to create. ™ - -
. . o ] T ¢. Contact detection o Pﬁ“i‘iﬂ ngi‘f:ﬂ 2R
Controls “force” and “flexibility”. Switches operation in response to Checks the work status. v oo | [@mm owm
Modifies control properties during transitional states. Saves log data. z: 2000 20 BiEREDRHEE ]
operation A 0.000 0.000 2
. B: 0.000 0.000 T X ¥ 2]
Force control Insertion by - . Settlng for u:_ __:::: :lzzzz e A [ e
applied in copy control in ; » learning * Learning o — o ) El
the Z direction +  the X-Y direction Start position ) S
. Vi rotation v Pl LBF LEF 3
Y i Configure the learning The learning operation is repeated Az 0 o -
w FOFCCG’. ; / settings such as when you execute the learning B Ga) g
coordinates . , permissible acting force program. This repetition allows the (wze.. |
(tool) Operation ’ and the number of times Al to optimize control parameters, (omesze. ) T o
change learning operation is positions, and speed.
P Start 4yt A ‘ — repeated. End position R e B

' +FXt

— t\m “Phase
detection

Assembly work (case study)

m-

Phase-matched assembly Fitting a coupling onto a spindle (insertion task with H7h7 tolerance)

Keeps the force constant so that the workpiece can be Complex assembly tasks achieved through techniques Checks the work status to facilitate adjustment. M

handled without causing damage such as phase matching Log data analysis also allows predictive safety measures
e Insertion is by fitting along the Z axis in M Operation overview
the soft state while rotating in the 6 axis
More accurate force sensor direction. = ~
. . e Force is specified where both are
Advances in force sensors allow faster and more accurate testing. aligned on the same axis.
* Once they are aligned on the same axis, . .
operation switches to positional control
. mode and the parts are assembled into
Force sensor options i - their installed positions. 5 the led
e, )ecause the force appliet
SSCNET II/H compatibility D o The parameters required for this work Operates by adjusting Adjusts for the spindle | | doss not exceed the insiucted
\\\\\ll “m“ = . b freel the position in a direction | | misalignment so that | | thrust, the workpiece is not
E =4 1 /2 can be set freely. that releases external no moment applies damaged. The work completed
B ® s force state is detected.

compared with current .
ME figures M Related case studies

D-cut part insertion work Gear assembly work Bearing insertion work

D-cut gear

Fit while rotating

@ l Metal spindie

Gravitational offset cancellation

Compensates for gravity in response
to changes in force on the force sensor
in the X, Y and Z directions when the
attitude changes.

Force control can be exercised correct-
ly even when the attitude changes.

Insert to assemble by matching the gear phase
to the D-cut spindle (10mm dia.) Assembly by meshing a flat gear and pinion gear | | Insertion of bearing

Attitude change

Offset Force inspection (case study)

cancellation value

Fitting of a part where the force must be managed and the spring pressure inspected

Weight of the band Offset Adjusted so that the offset
and workpiece itself cancellation cancellation value balances out
used the workpiece/band weight CRIND
o The fitting assembly and spring pressure M Spring pressure inspection waveform
. . inspection are carried out on one machine.
TeaChlng Work aSSIStance * Force is inspected at the fitting operation Abnormal StoD
stop position. Force
Force GUI included*1 ® The spring pressure is inspected in the
. . " force log.
e Computer software (RT ToolBox3) and a teaching box eforce data synchronized to the positional data can be :C: Otg s S et T N T s e
.
(R56TB or R32TB) are standard features of the force GUI saved as log data. _ reliabilty and avtomatic testng.
screen, making it easy to use force sensors. e| 0g data can be viewed as graphs using RT ToolBox. Normal work
e Teaching can be carried out while monitoring the reactive e| 0g data files can be downloaded to a computer via FTP.
force on the force GUI screen.

*1 GUI: Graphical User Interface HRelated case studies

Spindle size inspection Snap mechanism part assembly work

Assembly .
F
we n completed Sprmg
-]
e e pressure
owheeen | exwe | S »
— A spindle workpiece is inserted into a gauge Measures variations in the pressure on the snap mechanism
[ | to inspect the size part and assembles the part with the correct force )

R32TB R56TB Teaching while monitoring force states using the dedicated force control
W Force log (RT ToolBox3 log viewer) screen in the teaching box. Enables optimized location teaching
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Intelligence
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Greater advances in intelligent technology

3D vision sensor MELFA-3D Vision 3.0

Enables bulk feeding

The ability to perform bulk feeding without the use of special
trays or parts feeders makes part feeding much easier.

High-speed picking using original technology

Shortens the image recognition time with high-speed recognition
technology. (80% increase compared to our conventional model)
Either the model-less recognition, which enables high-speed
picking or the model-matching recognition method, which accu-
rately matches the workpiece position and orientation, can be se-
lected to suit the application.

Automatic parameter setting with Al B smartplus

Mitsubishi’s original Al technology and simulation technology au-
tomate the sensor parameter adjustment work, which requires
expert knowledge. Anyone can easily achieve the same perfor-
mance as a skilled worker in a short time without needing an
actual machine. (Compatible only with model-less recognition)

Lightweight and compact for diverse installation

Compatible with ENSENSO N35 series cameras. The extensive
lineup of compact and lightweight models enables a flexible
system configuration.

Automatic calibration function IDETA

Equipped with an automatic calibration function that automatically aligns
the robot and vision sensor. This makes adjustments much easier.

Workpiece supply assistance function

Spindle characteristic mode and orientation output mode can be
used to ensure a stable grip during model-less recognition. The
function to estimate the remaining bulk workpiece level allows the
operator to understand the timing to load supplied parts.

Lightweight,compact,with awide field of view

Smaller and more lightweight, equipped with ENSENSO camera
head. Both hand-eye and fixed installation are available. Addition-
ally, the camera itself supports oil mist environments (IP65/IP67),
and increased workpiece distance and visual field allow

for broader application. It flexibly supports everything from preci-
sion assembly of small parts to bulk picking from large pallets.

MELFA

See P.68 for detailed specifications. |

Model-less recognition Model-matching recognition

Automatic parameter setting with Al | SmartPlus

Small part assembly (Hand-eye) Picking from a large pallet (Fixed camera)

Al automatically adjusts the optimum 3D sensor parameters (image processing parameters, grip position recognition parameters)
in a virtual space. (See P.68 for compatible cameras.) Adjustment of complicated parameters is simplified by using the 3D CAD
data, even without the camera head. This greatly reduces the vision sensor parameter adjustment time.

Features

- Al automatically adjusts parameters on the PC.
- No need for expertise knowledge.

Mitsubishi’s unique Al technology
uses large amounts of learning

.»

T
#

»-»ﬁ
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MELFA FR

SERIES

Multi-function electric gripper

High-functioning operation control not possible
using air cylinders

The gripping force and speed can be specified to suit the
target, whether it's a heavy object or involves delicate work.
Even when handling multiple workpieces of varying sizes,
the operating positions can be specified so that the opti-
mum stroke is configured. Product inspections can be in-
formed by positional feedback from the gripper, such as
whether gripping was successful or whether workpiece
measurements indicate that it is acceptable.

Open/close stroke control to prevent interference

Workpiece gripping

Gripper open Assembly and transportation

] L]

<Benefits of the electric gripper>

© Multi-point positional control
(suited to many product models, adjustable open/close stroke)

Prevents distortion in plastic molded items, etc.
Workpiece gripping Transportation Assembly

H-8-8

5 . . Prevents distortion
<Benefits of the electric gripper>

© Speed control (retains workpiece shape, lessens impact force)
© Gripping force control (prevents workpiece distortion)

Interference prevention function
l.QPlatform

Automatically prevents collisions between robots

See P.71 for detailed specifications

@ Multi-function electric gripper (TAIYO)

Simple control

The operation stroke and grip force can easily be config-
ured for the workpiece shape using the robot programming.

Easy operation

The gripper can be freely controlled from the dedicated
gripper screen in the teaching box.

Cooperative control
lQPlatform

Cooperative control using multiple arms

Unanticipated interference can be prevented during jogging
or automatic operation because collisions between robots
are detected in advance and robot movement is stopped.

Check interference by 3D definition
of multiple arms

Reduced workload during startup

Cooperative control between multiple robots is enabled
through CPU connection between the robots. Normal opera-
tion is through individual robot operation, making operation
simple.

Assembly work that maintains
the relative positions for mutual gripping

Coordinated transportation

suonoun4 H

3D information on Bulk parts supply state is 3D sensor simulation Al automatically . -
partst reproduced with physical repeats parts adiusts sensor The number of recovery processes following collisions due to

Long or flexible objects can be transported using multiple
simulation measurement and parameters missed interlocks or teaching errors can be reduced. small robots instead of larger robots.
recognition

data generated in a virtual space
to adjust the optimum parameters
IMEIREIdal cfficiently and automatically.
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\ SERIES
Intelligence

. Greater advances in intelligent technology

intell

e Transport, alignment, and installation work, etc. can be per- ePrograms can be created easily in robot language (MELFA
formed while a robot is tracking workpieces on the conveyor BASIC).
without stopping the conveyor. e Standard interface function.

e Different variations can be selected, including vision tracking (Separate encoder and vision sensor required.)
in combination with a vision sensor, tracking in combination
with an opto-electronic sensor, etc.

Improved accuracy

Active gain control

e Optimal motor control tuning set automatically based on
robot operating position, posture, and load conditions.
e |mproves tracking accuracy for the target trajectory.

Operating mode setting function

e Trajectory priority mode/speed priority operation can be
set in programs to match customer system requirements.
e Optimal motor control tuning set automatically based on
robot operating position, posture, and load conditions.

e |mproves tracking accuracy for the target trajectory.

*No need for a positioning device

*Reduce cycle time e Active gai i iti i M ; : : :
gain control is a control method that allows the position gain to be °
«Reduce system costs changed in real time. This is effe.cnve when traveling straight and sealing work 2
e This is effective when traveling straight and sealing work requiring high requiring high accuracy.
accuracy.
-
P c
. =
9 -Improve trajectory accuracy a
{ -Improve vibration-damping performance 5
=
Vision sensor o Load @
i Monitor the robot posture § 1
E and load conditions. 3
ncoder Automatic tuning 8 ; :
X = High-accuracy trajectory mode
T
Conveyor Target trajectory

Can be used with multiple conveyors (up to 8)
at the same time.

Additional axis function

eThe layout can be set up to include the robot traveling axis
and turntable as well as user machines separate from the
robot such as loaders and positioning devices.

eUp to 8 additional axes can be controlled excluding the
robot.

e Additional axes and user machines can be operated from
the robot teaching pendant without any additional motion
control hardware. The same JOG operation as for the robot
can be used. Robot language can be used for control opera-
tions.

Up to 8 additional axes

(Up to 3 groups)

Additional
axis

Up to 2 axes

User machine User machine

Up to 3 axes Up to 3 axes

‘ Machine 1 ‘ ‘ Machine 2 ‘ ‘ Machine 3 ‘

eThe robot controller has compatibility with the MELSERVO
(MR-J4-B, MR-J3-BS) servos.

e Standard interface function

(Separate servo amplifier and servo motor required.)

*No need for a dedicated control device

Additional
axis

Simultaneous
control

I~ With active gain control

\ “l— Without active gain control

MvTune 3
High-speed positioning
mode
/ MvTune 2
Standard settings | MvTune 1

N

Other functions

High speed

Collision detection function

Function for passing through
the singular point

Orthogonal compliance control

eThis function detects robot arm collisions
during teaching or operation which minimizes
damage to the robot body and the grippers.

eThe collision detection function can be used
to protect the workpiece from becoming
damaged due to interference between the
workpiece and affected objects.

eThe detection level can be changed accord-
ing to the protection targets.

eQperation following collision detection can
be programmed to suit the circumstances.
Example: Stop immediately and post an
error; retract and then post an error, etc.

*Reduce tooling costs
*Shorten downtime
*Reduce maintenance costs

eThe robot can be made to pass through the
singular point. This allows for greater flexibility
in the layout of robots and surrounding areas.

eTeaching operations can be performed more
easily as there is no longer any need to
cancel operations due to the presence of
the singular point.

What a singular point is:

There is an unlimited number of angles at which
the J4 and J6 axes can be set such that the angle
of the J5 axis is 0° when linear interpolation oper-
ations are performed using position data from a
joint coordinate system. This point is the singular
point and is the point at which the robot cannot
be operated at an assigned position and posture
under normal conditions. The position at which
this occurs is referred to as a singular point.

Posture at start point Posture at
target position

J4 axis
rotation

Movement P2
direction

In moving from P1— P2, if the robot is
passing the singular point (J5 axis = 0°) or a
location in the vicinity at a constant posture,
the J4 axis on the robot will rotate at high
speed and be unable to pass through it.

eThis function reduces the rigidity of the robot
arm and tracks external forces. The robot
itself is equipped with a compliance func-
tion, which makes special grippers and sen-
SOrs unnecessary.

eThis allows the amount of force generated
through interference during chucking and
workpiece insertion to be reduced and exter-

nal movement copying forces to be controlled.

eThe compliance direction can be set arbi-
trarily using the robot coordinate system,
the tool coordinate system, etc.

eThis is useful in protecting against work-
piece interference and cutting down on
stoppage.

*Reduce tooling costs Insertion
+Shorten line stop times  direction or

. ; normal control
Shorten startup times direction

Tool Copy plane \
coordinate
system

Rvobot

Positioning
device
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~.  Greater advances in intelligent technology

Total score

iTotal score! Consumption degree Save
:Consumption degreel Up t t
" N " N Maintenance pares Maintenance parts : Consumption degree p to maintenance
Predictive maintenance function Overhaul parts — %1 Thour(s)]
E\lAbnormaIrty detection I 0[%] 100[%]
Gear Overhaul parts : Consumption degree
MELFA . sesr [
H H S -‘ l Communication error 0[%] 100[%]
M Fault detection function mart+'lus gt i s
Maintenance simulation [hour(s)]
Fleitenance — Tjey | o fhour(s)] 24000 [hour(s)]
. . . . . . Warning pause
Mitsubishi's unique technology can detect signs of failure. Maintenance reset m
This enables maintenance to be performed before a serious failure and reduces downtime. v [ Operaton tme of aday: 16 [hour(s)]/ [day]
s . . . = Setting
Applicable parts | :Reduction gears, encoders, batteries Srtoss P 2
Signal
@Ee Hormal Encoder : Battery : Normal
Our proprietary Al technology
utilizes knowledge of the The grease (15, 6 axis) consumption degree exceeded 100%. Grease supply is recommended. N M
particular system and rapidly The timing belt (15, 6 axis) consumption degree exceeded 100%. Timing belt replacement is c
fi h recormended. >
gﬁtafragctfe\;v‘;\‘ls gf”;?atﬂj’teafrrim The servo on time exceeded recommended overhaul time. Overhaul is recommended. O
h | f . Id The warning of the encoder data (11, 2, 3, 4, 5, 6 axis) faiure was detected. Check the details (=]
the total set of operational data. and perform maintenance and inspection of encoder data. [e]
The warning of the encoder communication (J1, 2, 3, 4, 5, 6 axis) failure was detected. Check the a

details and perform maintenance and inspection of encoder communication.

Able to detect early signs of a failure

Our unique fault detection technology allows quick detection of abnormalities in drive system components before they have The total score screen allows you to check
a chance to affect robot behavior. the state of the robot at a single glance.
No need for additional sensors or equipment
'I_'he robot g:_ontroller is equipped with spec_|al fault detection Al processing that significantly reduces the number of required calcula- »  Wear calculation function Maintenance simulation
tions by utilizing the knowledge of the particular system.
. . e . . . N . . . eration Time of a H hour(s) e
This allows highly sensitive fault detection using only the existing controller without the need to add any analysis devices or sensors. Upcate e oy it b
-~ Grease Timing beft
1: [ D (61.111% || |11: [ DY |81.111% Grease Timing belt Overhaul
Preventive maintenance function . 2.333% | |3 53.333% e R (b
2: 91444% | |1a: 94444% R(s2hemd P— (63 ped
MELFA 15 15:
. . . 3o: [ — 16: [ — 3 (s2pesh Fy— (6aben)
B Maintenance simulation Smart+lus S o e
14 (6.3 [year]) 14(6.3 [year]) : 34(6.3 [year])
. . . . L. . . The grease (15, 6 axis) consumption degree exceeded 100%. -
This can be used to estimate the maintenance component replacement and component overhaul maintenance timings. This estimated e sUbply s [BCOMTMNGed, o dearee excondad 100%. st sesven I | scesve
information can be used to review the maintenance cycle beforehand and to verify operation to extend the service life of the robot. Timing beft repiacement i recommended. (53 hen wisavend SR || 5055 5e
OUtpUt data Synthesis: 5.2 [year] Synthesis: 6.3 [year] Synthesis: 6.3 [year]
Grease replenishment period (per axis) / Timing belt replacement period (per axis) / Recommended maintenance period for overhaula- . . .
ble parts (F;er axis)*1 P (p ) 9 P P (b ) P The maintenance period can be predicted
*1 Among overhaulable parts such as reduction gears, bearings, ball screws, and ball splines, the part which needs to be overhauled the earliest will be displayed. = in advance through simulation.

The degree of wear of maintenance components

m and overhaul components is color-coded, so

components needing replacement can be
Estimates the maintenance period according to operating conditions quickly identified.

It is possible to calculate the parts replacement and recommended maintenance periods when a specific operation pattern (robot
program) is repeated.

Supports the investigation of robot-friendly operation —»| Fault detectio
It is possible to estimate the service life of the robot through an offline simulation. e e —
It is possible to verify operation while considering tact time and service life even when changing operation programs. 5 crrenene | o oo : [ <] | Wodatn | sty |
= Cm;:mtp:::ng:g;’:s w00 11 Axis Abnormality Score: 20.0 . J4 Axis Abnormality Score: 20.3
. Wear CaICUIatlon fu nctlon . Ann?ﬁ\;hﬁ‘;:fmn ) IErrurDeteEtiun Level: 50 U !ErmrDe{Edmn Level: 50
a g::lr)del 3028 26 2422 20 18 16 1412 10 87654321 3028 262422 20 18 16 14 12 10 87654321
Data error
This function estimates the degree of wear of components from the robot operating status. Opeatmg momaton 10 || oy oo namaly Sere 20 spg 2" onomally e 24
It aids the implementation of efficient maintenance practices by providing maintenance timing notifications (with dedicated o peprenance smuston ol of
Slgnal OUtpUtS, Warnlng OUtpUtS), and by deCIdII’]g the malntenance pI’IOrlty, etC, ;\/:Ir"l!:aga(:siﬁ“ 3028 26 2422 20 18 16 1412 10 87654321 3028 262422 20 18 16 14 12 10 87654321
ckul
Applicable parts |:Consumable parts(grease,timing belts,etc.),overhaulable parts(reduction gears, bearings, ball screws,ball splines) _ Seta}gté’ma g 10 E“D“t"n"““:"”""zs“““’ w2 10 EJZTH“"“:”";S“"”“ s
:?‘gn”?‘ess n;[IZS 2624222018 16 1412 10 87654321 D;HZB 262422201816 141210 87654321
Allows you to understand the degree of wear for major components
Allows you to use a dynamic model and drive data to calculate physical quantities such as velocity and forces acting on a com-
ponent.lt is possible to calculate the degree of wear for each part using its service live formula. =

The system can issue a warning or output a signal to notify the user that maintenance is required.

I Appropriate maintenance period notifications Allows you to view the fault score of the drive system components at a glance.



suonouny H

Greater advances in intelligent technology

Calibration assistance function

MELFA

Automatic calibration
Smart+lus

Commands for calibrating the robot and 2D vision are included.
This automates the teaching work required for existing calibration
and allows calibration to be conducted using robot programs.

A function is also provided that uses screen deviation to compen-
sate for vision sensor mounting error, ensuring more accurate

calibration. Vision
camera
Current method Automatic
(manual) calibration Marker
Working time (minutes) 20 1 /
Calibration accuracy (mm) +0.2 +0.05

(Mitsubishi Electric measurements)

Workpiece coordinate calibration

Features 2D vision sensors mounted on the robot gripper and commands that calibrate work coordinates defined on the work
palette, automating the teaching work required for existing calibration and allowing calibration to be conducted using robot
programs. This simplifies tasks such the calibration of work palettes and robots installed on dollies or automated guided vehicles
(AGVs).

Vision coordinates

4 (10, 50) (50, 50) : =
(10, 10) (50, 10)
Locations of marks specified
; before gripper in the workpiece 2

Workpiece coordinates coordinate system. /‘ )
Calibration worksheet Robot coordinate system

Inter-robot relational calibration

Coordinated work can be simplified by running robot programs to calibrate workpiece coordinates that are shared among multiple
robots fitted with 2D vision sensors on their grippers.

Workpiece coordinates.

| MELFA FR

- Greater advances in intelligent technology

2D vision sensor enhancement function

MELFA

Supports a variety of vision alignments Smartlus

-Covers practical solutions such as simple pick and place work and grip misalignment correction
Supports multi-product workpiece (up to 5 types can be registered)

Grip deviation correction with fixed | Grip deviation correction with fixed

Recognition with a fixed camera Recognition with a hand camera camera (upward camera) camera (Landscape Camera)
Basic _
Application 1 \ N
PNz V4
Workpiece recognition with the hand Grip deviation correction by Position and grip deviation Position and grip deviation Position and grip deviation
camera in the palette recognizing workpiece in the palette | correction 1 (for small workpiece) | correction 2 (for medium workpiece) | correction 3 (for large workpiece)
Advanced
Application

+Vision robot settings and operation programs are automatically generated only by setting according to the guidance.

1. Application Selection 2. easy interface configuration 3. Operation check (fine adjustment) 4. Program Complete

You can choose from nine applications, and when you do, you can check the operation image with animation.

Easy startup by intuitive operation

T conmuncatonseings )
ol e

When using the MELSENSOR series and Cognex vision sensors, the series of task is completed within RT ToolBox 3. No other
software is required.

Supported Mitsubishi ElectriccMELSENSOR VS 70/80 Series
models Cognex: In-Sight 7000/8000

scalable program

+Programs can be customized based on the created program.

For the vision/robot settings and operation programs that are automatically generated according to the guidance, you can add or
change programs according to your system, such as interlocking with peripheral devices and adding operation path points to
avoid interference.

1 Control the imaging timing. ()
Example)Interlock with peripherals

vision imaging process
2 Add an operation path to the vision imaging position.
Example)Avoidance of interference with peripheral devices

3 Control the timing during transport operation.
Example)Interlock with peripheral device

pick-and-place processing
4 Correct the operation path. )
Example)Avoidance of interference with peripheral devices

. Example) Added an operation path when
Change the error handling. moving from the position to take to the

eroghandling Example)Notification and recovery of abnormal status position to put.

3% Examples of program additions and changes are provided in the manual.

suonoun4 H
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""" Greater advances in intelligent technology

intelligence]

_‘@ .

Coordinated control for additional axes

¢ Allows synchronized operation where a robot is installed on MELFA
an additional axis (linear axis) and its speed relative to the Smart 'F".US

workpiece is specified.

e Supports machining of large workpieces using linear, circu-
lar or spline interpolation that exceeds the robot’s range of
movement.

e Allows synchronized operation where tracking of the robot
and workpieces on an additional axis (linear axis) is speci-
fied.

el inear or circular interpolation while the workpiece is being
transported allows operations such as precision sealing
work and surface inspections.

Linear interpolation
following workpiece
coordinates

Linear interpolation using
workpiece coordinates

(operation that traces the
outside of the workpiece)

) Workpiece
== Workpiece
coordinates

Workpiece movement v N
by user mechanism Workpiece
(move between coordinates
workpiece coordinates)

Robot mechanism temperature compensation function
MELFA

Smart+Plus

e Monitors the robot arm temperature and automatically compensates for deviations caused
by thermal expansion in the arm.
e Positional errors due to thermal expansion in the arm when seasonal or time-period-related
temperature changes arise are reduced to 1/5th* of previous levels.
(Under Mitsubishi Electric measurement conditions)
*It may change depends on models and enviroment around the robot.
Thermal expansion

Range error relative to start position estimated and corrected

\i

\'
‘||| |‘ |)1/5 /{ ;!';’
| J i
||I1||| |||||3|I|| S

[hr]

M Not compensated B Compensated ,) /

MELFA FR

SERIES
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. SERIES
Integration

~w=  Enhanced cooperation with FA products
I

iQ Platform

The seamless integration of machines enables flexible manufacturing tailored to the type of production. Integration with the MELSEC iQ-R series PLCs enables more advanced tasks.
This improves productivity and maintainability and can reduce the TCO (Total Cost of Ownership).

B Better responsiveness due to faster communications Batch management of multiple robots
MELSEC Q Series MELSEC iQ-R Series Robots on the PLC network can be accessed from a com-

. N puter connected to the main CPU. Allows shorter startup
————————— Production management RalataiaiaiiaiaindV I - s

times for robots on the production line and improved
Database Web application

maintenance.
server server

iQ Platform

\

e Collaboration with MELSEC Q series/MELSEC iQ-R
series realize more advanced work

e Shorter 1/0 processing times due to faster communica-
tion between CPUs

1
1
1
1
1 Robots 1, 2 and 3 can be monitored from one location
1
1
1
¢ PLC management allows large volumes of information 1
1
1
1
|
1
1
1
|
1

Data exchange cycle among CPUs  Data exchange cycle among CPUs
888us 222us

Shorter 1/0 processing times due to faster CPU data communication

HLarge volumes of data

iQ Platform PLC

suonoung H

/7

« Historical information
» Threshold information
» Worker information

to be sent to and from robots in real time
e Allows direct read/write operations to memory shared
between robot CPUs

RT ToolBox

PC i
== Ethernet, or serial communication
+ Expanded shared memory area can be used to access other stations

CC-Link IE Field/SLMP Ethernet CC-Link IE Field/CC-Link IE TSN/CC-Link

PLC management allows large volumes of information to be sent to
D - ] q iQ Platform iQ Platform iQ Platform
Allows seamless data communication from production and from robots in real time. |PLCa ° I|:>L(;a © I|:>|_(;a ©

management down to the level of devices MES
Tnterface B B0 e

o : : . H Direct communication between CPU units
« Easier integration of internal device
information and higher-level produc-
tion management systems

+ Robot information sent directly to the
MES database server via GOT or an

e e o e m mm o e — m o = = ——

* Improved synchronization

= = =
-y | | =

GOT integration

* Provides easy recipe management through che_cking of MES interface unit Allows direct read/write operations to memory shared between robot CPUs. R-type robot 1 R-type robot 2 R-type robot 3
robot operations and information, data collection and - Less wasted time because large amounts of data can be shared.
I ..o (N -
¢ |ntegrates production site operations with the GOT for \
improved operation and maintainability { ME‘S Interface 1
:  Production information | CC-Link IE Field/SLMP
» Equipment information 1
) : . Q?Jalﬁy information | e Compatible with CC-Link IE Field and SLMP.
Maintenance 1 1 ¢ Allows seamless data communication system- SLMP |
| : wide, from the production management level y SLMP I
Information before and after errors occur (state changes, ' i down to the device level. TCP/UDP I o
I/O, external system variables, etc.) and program run : 1 CC-Link IE
states can be saved as log data, simplifying error identifi- | | | SLMP | IP I
cation. 1 1 e Allows Simple connection Using jUSt LAN - Seamless Message Protocol plus - Eth
| 1 cables. . Seamless thernet I Ethernet I
1 : eEnables general-purpose Ethernet devices information sharing
- - . 1 i compatible with SLMP (vision sensors, etc.) a =
Easier robot information : , o be used with robot programs. ==
manaagement | 1 ¢ Allows robot information (device information) SLMP I
g ! I to be collected from higher level devices. CC-Link IE
1
: .
| 1
I 1
I 1
I 1
| 1
I 1
\ 1
/

Data specific to robot mechanisms is recorded and saved TCP/UDP I
inside the mechanisms, simplifying maintenance. P CC-Link IE @ieie
_I Ethernet adapter - m
Ethernet I I PLC (master)
. if— Ethernet  —7 . __ m-l ink
Y e . B . B
X : gj VIS apc NGOT Barcode i
S e . (Rovot 7 _Ethernet products of SLMP_ :
Various network options
The various network options allow connection to a variety of devices.
Standard equipment: Ethernet Option: CC-Link
uSB Profibus
SSCNET3 DeviceNet
CC-Link IE Field Basic Network base card (CC-Link |E Filed, EtherNet/IP, PROFINET, EtherCAT)

(Ver.A1d or later)
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Integration

~w=  Enhanced cooperation with FA products

GOT integration

The GOT integration function makes it easy to use features such as recipe functions through setup switching, data collection and
checking of robot operations and information. Production site HMIs can be integrated with GOT to help improve operation and

maintainability.

GOT backup/restore functions

Data such as robot programs and parameters can be saved
(backed up) onto the GOT SD card or USB memory stick
using the GOT backup and restore function.

By backing up the GOT beforehand, operation can be re-
stored with the GOT with no need for a personal computer
(GT21 and higher). This greatly improves serviceability. The
situation is saved even when an unexpected error occurs.
This helps prevent data from being lost due to the empty
battery or robot malfunction.

In

USB SD card
memory stick

Device monitoring function

Allows the status of FA equipment such as PLCs, motion
controllers, robot controllers and CNCs to be checked with-
out a computer. Useful for tasks such as starting up devices.

Registration monitor Batch monitor
T/C monitor Buffer memory monitor

Logging & graphs list

Uses GOT to collect and display data from equipment such
as PLCs and robots. Data can be checked in readily under-
standable graphs and lists, allowing early identification and
analysis of the causes when faults occur.

’ Graph display
~ A
No. produced

BEEC | =)L
EETEéE

B PR T | w58

Data logging by GOT!

Shared memory expansion

Enhanced efficiency of monitoring and maintenance oper-
ations onsite using a single GOT (display device) as the
Human Machine Interface (HMI).

Example of GOT display
) [aKy +OP] == ?J»m?f -

- -

- FE - -

-+ EEST B
o

1] Tl Ao e "
A @ f;-ﬂi
o e
(o) ) L)
SO @B )

LLI?— o
] e
Operation panel screen  Jog/gripper operation screen Current value and

load factor monitor screen

Q3R OHT
et

1w

Enables the robot to be controlled from the GOT even
without a teaching box.

Current robot position data, error information, etc. can
be displayed easily on the GOT.

Internal robot information

e Error, variable, and program information

e Robot status (Current speed, current position, etc.)

* Maintenance information (Remaining battery capacity, grease life, etc.)
* Servo data (Load factor, current values, etc.)

Sample image files can be downloaded from the Mitsubishi Electric FA web-
site.
* Useful sample image files that can immediately be used in actual systems.
e Sample sequence programs (function blocks) are provided for using the
sample image files.
Note) The sample image files are for the GT27 (640x 480 or better).
To use the files, GT Designer3 Version 1.178L or later is required.

MELFA Smart Plus connection meLFa
(GOT Drive) Smart+lus

Various GOT connection screens have been prepared to
provide full support from robot startup to maintenance. There
is also a variety of preventive maintenance and predictive
maintenance screens that are compatible with MELFA Smart
Plus. These allow you to easily check the condition of over-

Preventive maintenance:

Predictive maintenance:
Total score screen Fault detection screen  Overhaul components condition

Sample image files can be downloaded from the Mitsubishi Elec-
tric FA website.

*FR series GOT2000 sample image files can immediately be used in
actual systems.

e Signal control between the GOT and the robot is performed using the
GOT scripting language.

Note 1) The sample image files are for the GT27 (640x480 or better).
To use the files, GT Designer3 Version 1.178L or later is required.
Note 2) If you create a ladder program to control a robot via a programma-
ble controller, neither the GOT nor the ladder program will operate
normally.

MELFA FR

SERIES

Support for the “e-F@ctory” FA integrated solution

Robot information can be sent to the MES database server using PLCs and MES interface units. The simple system construction
allows you to obtain the robot production information (using the device allocation function).

Simple connection and integration of various types of FA devices (PLCs, GOT, servos, etc.).
The GOT MES interface function can be used to integrate various types of information from FA devices, including robots, thereby

improving productivity and maintainability. n
Office MES database
server
Ethernet
[, ]

SQL statements
«Production instruction requests
«Production results, etc.

Workplace %

A3

~~

CR800 Mitsubishi Temperature
PLC regulator

GOT

controller

Recipe function GOT connection (transparent function)

The transparent function can be used to edit programs and pa-
rameters from the USB interface on the front of the GOT. This
makes operation much easier. (For the GT21 model or later)

Since the data for each product is stored in the GOT with
only the necessary data sent to the programmable control-
ler, it is easy to perform setup changes, even with produc-
tion lines that have a variety of models.

RT ToolBox3 can be used by .
connecting it to the USB inter- ~

face on the front of the GOT. P L N{F
: ‘ The PC and the GOT

are connected with a

USB cable or an

= = ‘-;’ \ RS232 cable.
Engineering environment ..~

D2000 | D2001 | D2002
Record1 Beef curry 300 [1] 0 -

mmmreeere

Record2 | Chickencurry| 0 300 0

Record3 | Seafood curry| 0 0 150

Maintenance (log function)

Robot information before and after an error occurs, and the program execution status can be automatically sent to the FTP server
or saved on an SD card as log data. The operation log can also be retrieved, so causes of errors can be analyzed efficiently. (RT
ToolBox3 is required.)

I I *It works only on
FR series D type (CR800-D)

SD card
FTP server Robot controller

Easier robot information management
//m

Memory is included in the robot body and used to store ro-
bot-specific information. This makes it easy to switch robot
controllers.

Information can also be collected without visiting the work-
place, simplifying the formulation of maintenance plans.

Serial No.
Origin information
Servo ON/OFF time (count)

\—/
Robot controller RT ToolBox3

-
c
>
Q
=
o
>
(7]
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- Improved safety through collaborative
ok it work application S

fin
/ Safety functions ensure that automation is simpler, safer and more user-friendly.

Collaborative human-machine operation support that includes safety options allows working areas
to be used jointly by people and robots.

This ensures that factories provide both productivity and flexibility.
*Customers must conduct risk assessments.

Safety monitoring function

Safety features are provided that make risk assessment
easier.

Safety I/

Supports safe system connection through duplicated safe
1/0 (8 inputs and 4 outputs)

Machining
process

Inspection
process

Safety communication New

function

CC-Link IE TSN Safety communication function(CR800-R)

is supported for a simpler system configuration. It reduces Configuration Configuration

wiring for the safety devices and enables you to directly

mount robot CPU modules on the safety CPU module — —

slots. Sample system . e . - , local module  CC-LinkIE TSN
conflguratlon Safety function module (Ethemet cable)

Safety CPU module

Safety remote
1/0 module
(Remote station)

Position monitoring function

* Monitors robot positions
¢ Monitors movement into designated areas
(8 locations)

Robot
Safety option  controller

(1)Safety programmable
controller
(Master station)

;= -

Safety Emergency
sensor stop button
Speed monitoring function §| §|
CC-LinkIE TSN
. Laser Laser (Ethernet cable)
¢ Monitors robot speeds scanner 1 scanner 2 Safety sensor

+Also capable of monitoring each of the speed compo-
nents in the X, Y and Z directions for the monitoring Robot CPU module 3
point Robot CPU module 2

Robot CPU module 1
Safety logic editing

Programmable controller CPU module
Allows the working parameters (logic) of the safety moni-
toring function to be defined.

Master/
local module

(2)Programmable controller
(Local station)

= Controller 8% g Controller 8= g Controller

<_' Robot1 <_' Robot3

(1) and (2) can also be combined into one configuration.
For details, refer to the safety communication function on P. 31.

MELFA FR

SERIES

Safety option / Features

Operators can enter an operation area without stopping robots.

e High safety compliant with international standards

*Robot’s automatic operation continues even with a safety fence opened.
The safety input function enables safety doors to open without causing an emergency stop of the robot.

e Operators and robots share an operation area. = They can cooperate.
While an operator is in a cooperative operation area, a robot does not approach the area. (Operation range limit function)

*Robots in cooperative operation keeps the safety speed.
A robot in cooperative operation continues its operation at the safety speed to secure operator’s safety.

*Robots can automatically shift to single operation from cooperative operation.
Closing the safety door switches cooperative operation to single operation, and enables the robot to approach to the shared
area.

*Risk assessment and safety level proof need to be performed for the system. Please contact us if you require any further information.

Examples of safety options

An operator and a robot access the
shared operation area alternately,
allowing for cooperative operation
with a robot and an operator.

The operator operation area and robot
operation area are separated each other
with a monitoring plane for safety.

Set a shared operation Monitoring plane setting

area of a robot and
an operator.

Monitoring plane setting
7

<Explanation>
*The robot operates at high speed
while the safety fence is close.
~While the safety fence is open,
the robot continues its operation
at low speed inside the monitoring
plane. The operator can perform
inspection inside the safety fence
and outside the monitoring plane.

<Explanation>

*While the operator is on the mat,
the robot cannot enter the shared
operation area.

*While the operator is not on the
mat, the robot operates inside the
shared operation area.

without safety fence.

[Area sensors secure the safetyj

<Explanation>

*When the operator enters the limit
area, the robot operation speed is
limited.

+Further, the operator approaches
to the stop area, the robot stops its
operation.

n
c
=]
Q
=
o
>
(2]
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sy |IMmproved safety through collaborative

[Safe, collaborative
work applications]

] work applications

Safety monitoring function

Safety features that are compliant with the requirements of international standards are provided to make risk assessment easier.

Safety feature' Details Safety performance? Remarks

Category 3,PL d,SIL2(factory default settings)™® Catego- | Supported as standard
ry 4, PL e, SIL3 (when parameter settings are changed) | (Safety option not required)

Electrically shuts off driving power

STO function to the motors in the robot body.

Monitors the TCP speed so that it

SLS function does not exceed the monitoring speed.

. Monitor: ified monitorin ition hat i
SLP function onitors a specified monito ing position so that it

does not go beyond the position monitoring surface. ) -
Supported in combination
. . Category 3, PL d, SIL2 X .

) Monitors the robot to ensure that it does not move with safety option.

SOS function

from its stop position.

SS1 function | Function stopped by STO.

SS2 function | Function stopped by SOS.

*1 Safety features are based on EN 61800-5-2. *2 Safety performance is based on IEC/EN 61508 and EN ISO 13849-1.

*3 The STO function meets the requirements of SIL2, Category 3, and PL d when activated by the robot controller's external emergency stop input (when input diagnosis by test pulse
is not set) and the safety extension unit input signal of the safety option.The STO function meets the requirements of SIL2, Category 4, and PL e when activated by the robot control-
ler's external emergency stop input (when input diagnosis by test pulse is set) and CC-Link |IE TSN safety communication function.

Safety I/O Safety communication function NEw

Expands duplicated safe I/O to 8 inputs and 4 outpults. CC-Link IE TSN Safety communication function (CR800-R)
Allows the construction of various different safety systems. is supported for a simpler system configuration. It reduces
wiring for the safety devices and enables you to directly
mount robot CPU modules on the safety CPU module slots.
Emergency

stop

General|  Safety communication See the figure on P.29
communication for the configuration in
which the safety CPU
module and the robot

Robot
controller

CPU modules 2-4

*. 7 Robot CPU modules are
\_ separate.
RT ToolBox3
«CCLinkIE TSN

Ethernet cable

Safety remote
1/0 module
(Remote station)

Safety Master
function /Local
module module

0 Teaching box
| RnSFCPU
5 7@ ¥

Lamp Area Laser
sensor  scanner

Controller
o= (CR800-R)

Safety Emergency
sensor stop button

Safety sensor

Speed monitoring function

e Monitors robot speeds e Also allows monitoring of each of the X-, Y- and Z-direction
e Monitors designated monitoring points on the the robot components for each monitoring point.

arm and gripper to ensure that they do not exceed the By setting a low monitoring speed in the system for directions in

monitoring speed. which the robot does not move, safe distances can be made
smaller to create compact cells safely.

Monitoring points: Monitoring points:
4 locations on the robot arm 4 locations on the gripper

Without speed monitoring With speed monitoring

Safety —>
barrier

Low monitoring speed set for
forward-backward robot movement
— Small safe distance (more compact)

Robot movement direction/speed

MELFA FR
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Stoppage monitoring function Position monitoring function

*Monitors robot positions.
e Monitors movement into designated areas in up to
8 locations.

e This function monitors the robot for any stoppages without
interrupting the power supply to the motors.

——"

Stop area

Limit area

Areas designated
for position monitoring
(up to 8 can be specified)

Safety logic editing

The safety logic editing function makes it easy to construct and operate safety systems. Because it allows you to freely define the
operating parameters (logic) for the safety monitoring functions in the robot controller, you can configure the safety monitoring con-
ditions without having to use a safety CPU.

By configuring the parameters in the editing screen, you can utilize interlock monitoring that combines safety I/O and position mon-
itoring.

Position monitoring: Activates the specified function according to the position of the robot.

Interlock monitoring: Activates the specified safety function according to the position of another robot.

On/Off setting
for each safety function

Position Logic expression for safe
Safe 1/0 > gIC €Xp
ate monitoring  1/O and position monitoring

B Safety Input(Safety I0) 1:RC1 (Simulation)

( lnputﬁg/alm Hq;erf'mmed( ]

Usage scenarios

The robot arm enters / oo (B @ o0 @B B |@
the machining area (o = = = = m ]
The robot arm enters SN - L=~ L~ =
T (T s o &1 “Slow movement” M- IR
& WEmE oIl el E1eE) yAl |:BCH- CHCECECECECEE
“ ! ,, HEN = EEEEEEREREREEE
Emergency stop BEE- CECEEEECEECERCEEE
b O I ] ) O ] Iy o o
7 O 0 oo oo oo
L] m} ) ) ) I ] ]
= [=I == R = = I = R =
% ap b o000 oo oo oo
| anp b o000 oo oo oo
| anp b o000 oo oo oo
ROTO " =l o ] o r o m]
MANUAL L] O o [~ o r I} =
ostFiterTme | 10| ug]
s H Write
Light curtain

Safety logic editing screen

n
c
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=
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RT ToolBox3

Support Software

RT ToolBox3

This is computer software to assist with a range of tasks from system startup
through to debugging and operation. This includes creating and editing pro-
grams, checking the operating environment prior to robot installation, estimating
cycle times, debugging when robots are started up, monitoring robots states
once they are running and monitoring faults.

Its features include a ribbon bar, output window and docking pane, making in-
formation easier to see and the software easier to use. Operations in the 3D mon-
itor screen have also been updated to make using the screen more intuitive.

Program editing and debugging

Program Creation and Total Engineering

RT ToolBox3 | Simplified version.

mini Offers programming, debugging,
and monitoring functions.

RT ToolBox3 | Includes simulation functions.
May also be used for preliminary
examinations.

RT ToolBox3 | Runs on 3DCAD (SolidWorks).

PRO Allows even more realistic examinations.
CAD data can also be used for path
generation and operation programs.

Auto-complete and fold functions make programming easier to use.

Window type Ribbon

e e ]

RCL PG Dol 1012027030426 (vokw)

Programming view

sfons_acaumre_oftos e

o

Properties

Search

Docking pane Output window

Simulation function

Status bar

Simulation that includes features such as robot dynamics and servo responses as well as robot controller emulation allows

realistic simulations that include motor loading, tracking and positioning times.

Functions grouped in the ribbon

Layout information
shown in tree format

Direct editing of
information for
selected objects

Selected objects movable
with the mouse

3D viewer

MELFA FR
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Monitoring functions

The 3D viewer can be used to check the robot attitude and
operation and to visually check information such as limit
values for user-defined areas, etc.

Real time external control

As well as monitoring program run states, variables, input/
output signals and other events, these functions can show
graphs of robot operation waveforms (speeds and current
values) and 1/O states in real time. This makes it easy to
see the correlation between program execution steps and
waveform data, making debugging markedly more efficient.

Monitoring screens

Robot movement can be controlled from the computer using
synchronous units.

Melfa RXM.ocx communications middleware

Allows RT ToolBox functions to be run from computer
applications.

MELFA BASIC VI

As well as providing a more complete set of commands, this uses structured programming to give high levels of reusability and

readability.

Structured programming

Library function

Allows structured programs, enabling programming with high
levels of reusability and readability. (Also supports existing
programming methods.)

1 Function Main ’ Entry point

2 MResult =[FnMMovel(P1, P2)

3 MResult =[FniNove(P3, P4)

g [ e
5

6 Function|FnMMovel(P1, P2 ) User function
7 Mov P1

8 Mov P2

9 Return 1

10 FEnd

7

Keeping a library of program processing allows knowledge
to be accumulated and provides improved reusability. The
libraries can also be hidden to prevent knowledge from
being disclosed.

Library file
MELFA_Lib.MB6

Program file Library read

100.MB6

The library function
3 Function Main strengthens security

4 Funcl . .
5 FEnd and improves reusability

1 #Include <MELFA_Lib>
9

Visual programming

RT ToolBox3 includes the visual programming function of RT VisualBox.
Visual programming enables intuitive operation. It is easy to start up robots even without knowledge of robotics.

VisuaLRG

.

lalzl«[afalnl<]ola ©
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c
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MELFA
RV-2FR

Vertical -

2k RV-2FR e kS
g RV-2FRL ( :
type

P> External Dimensions/Operating Range Diagram

RV-2FR

RV-2FRL

w

suoneooadg 10qoy

Motion space

% at point P 2400 Wrist's downward limit
» Point P 5046
2 %bd‘ . - - Control point (R point) \ . 504.6 Operating range
Wrist's upward limit Q. 270 for each axis:
AN J1:2240°
N ©0) 10~ (g0 - - J2:£120°
Compact body and slender arms cover large work areas. N g ‘ A= | | o
. . S &= N 3 +200°
An ideal robot for compact cell construction. " N Solenod vave (opon) ol BE i Jstatr
. . . . 1 4 ¢ L nstallation space 3l < S | E
Perfect for transporting, assembling and inspecting small \ L 3l |/ kﬁjﬁ\%\\ \ g e
139.5 \° 1 R
components. <§ g [ 1R
|/p50a8 T \
Point P © e = I o 3
mAmong the fastest moving robots in its class o voson s 8 < N R
[Max. composite speed: 5.0 m/s] (RV-2FR) & o at point P SN ‘ >
. 75 Solenoid valve (option) . e "
mStandard cycle time S AR Wrist's downward [ Minimum: 00 o 3
X! singularity boundary r 3 O
[0.6 second range] (RV-2FR) Top view Side view S
mPivotal operating range: +240° _g)
mEnvironmental specifications [standard: IP30] e
i - =
mStandards compliance RV-2FRL Point P Wrist's downward limit Operating range i
Compl!ant W|th European Machlngry Dwgctwe; (CE) as lstandard. _ Moton space 649 649 fﬂgjgf*‘s- Sé_)_
Compliance with other standards is available in specialized machines. at point P 299 ) » 70 335 jgingozg%;nr’ o
Contact Mitsubishi Electric for details. 4 300mm ,9 g Dontrol point (R point) y N o00° S
67& 7 160 Wrist's upward limit N J5:+120°
| (80) (80) N J6:2360°
t 5 g \
A N
25mm “; » Solenoid valve (option) 3 \
olenoid valve (option,
06 sec § Installation space 3 . \ E
oF
(RV-2FR) g SN
— 3 X - R
P> Specifications 8 g \ a |
Point P Motion space ~ . / N ) =
. 140 | v at point P /\ & \ g o)
- - I N | Mini :*a
em Rt RV-2FR (B) RV-2FRL (B) Solenoid valve (option) ~2 inimurm: o0 7
Installation space ot
Environmental specifications Standard N S Z}’;s&;g&“&ﬁfm ?
Protection degree 1P30 Q:\éb 80 75 X Side view
Installation Floor type, ceiling type, (wall-mounted type *2) Top view 3
Structure Vertical multiple-joint type §
Degrees of freedom 6 g
. . AC servo motor ia
Drive system *1 (J2, J3 and J5: with brake) 58 & a2
” - S
Position detection method Absolute encoder Shared parts 135) 57, depih &
Maximum load capacity kg Maximum 3 (Rated 2) *5 etaaton ref 67.5 675, 40 installation hole
Arm length mm 230+270 310+335 (nstafiation re e’:":: ° (40)
Z:
Maximum reach radius mm 504 649 ° —
J1 480 (+240) & 5
J2 240 (+120) \ 237 (-117 to +120) 2 93 e
& g
" J3 deg 160 (-0 to +160) o=
erating range
perating rang m 400 (+200)
J5 240 (x120) View A
J6 720 (+360) Rear Surface Diagram (Installation Dimension Detail) Mechanical Interface Detail
J1 300 225 *Operating range limit
J2 150 105 When the J1-axis angle is inside the range of -75°<J1<70° and the J2-axis angle is J2<-110°, operating rage of the J3-axis is limited to 80°<J3.
Maximum speed J3 deg/sec 300 165
J4 450 412
J5 450 RV-2FR RV-2FRL
J6 720 P rmnn
Maximum composite speed *3 mm/sec 4955 4200 R V - 2 F R L D R V - 2 F RL T D
Cycle time *4 sec 0.6 0.7 ] -1 T
Position repeatability mm £0.02 Robot structure Controller type Robot structure Controller type
Ambient temperature °C 01040 RV: Vertical, multiple-joint type D: CR800-D RV: Vertical, multiple-joint type D CR800-D
Mass kg 19 21 Maximum load capacity R: CR800-R Maximum load capacity R'_ gﬁsoo'g
m 217 2:2kg Q: CR800-Q 2:2kg Q: CRB00-
Tolerable moment | J5 Nm 417 Series — Brake specification Series — Brake specification
J6 245 FR: FR series Blank: No brake for J1, FR: FR series Blank: No brake for f”'
J4 0.18 J4 and J6 axis J4 an'd J§ axis
I;J!erartl?le EmEMiE | kgm? 0.18 B: All axis with brake B: All axis with brake
inertia
J6 0.04 Arm length
ipper: 4 i i i Blank: Standard arm
Tool wiring SIGTIPIPeTE? |;1putthp0|ntTt/f-1fout$ut pO{nts *1: The standard model does not have a brake on the J1, J4, or J6 axis. There are models available with brakes included for all axes. L: Long arm
g2l GRS (RS P *2: The wall-mounted specification is a custom specification where the operating range of the J1-axis is limited. . 36
Tool pneumatic pipes D4 x 4 *3: This is the value at the surface of the mechanical interface when all axes are composited.
N *4: The cycle time is based on back-and-forth movement over a vertical distance of 25 mm and horizontal distance of 300 mm when the load is 1 kg.
Machine cable 5m (connector on both ends) *5: The maximum load capacity indicates the maximum payload when the mechanical interface is facing downward (10° to the perpendicular).
Connected controller *6 CR800-D, CR800-R, CR800-Q *6: Select a controller according to the application. CR800-D: Standalone type, CR800-R: MELSEC iQ-R compatible type, CR800-Q: MELSEC Q compatible type.
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MELFA FR
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MELFA Vertical
P> External Dimensions/Operating Range Diagram o
perating range
- ; f h axis:
RV—4 F R 4 kg RV 4 F R RV-4FR Motion space For internal gripper wiring J01r: e:ziofm
at point P P A -
RV_4 FR L and piping specifications (-SH**) 12- £120°
' 249, Limits on operating range ~ J3: 0° to 161°
RV-4 F R L ty pe %,y % Wrist's downward limit for the rear (*1) J4: £200°
& & P o 514.5 s145 [ Jsst20°
] s - o~/ Control point (R point) 2 J6: £360°
$ p 2an) 25, J6 when -SH
o~ 7 y L Control point (R point) 275 specifications
7 o g 115,126 for -SH" specil —— T are used: £200°
/ < 170 P - ®5H7, depth 8
2 g Pres M l o o
I 0| ' 0| 4-M5 screw,
i L i AR | I ——yI] I~ depth 8 (*4)
Cutting-edge servo control and optimized arm construction EEEISvamp: <3 e N
. . . / T \a 8 3
provide extremely fast and precise heavy-duty operation. ponp o R13es /[ *<r\\°a e N 7
) : . Q| Motion space d 45 - N ] \
Flap-style arms provide a range of movement ideally suited to atpontp B8 SR RNANE [/
. . . | - | - - SO | Irs]
compact areas. The use of space is highly efficient. Perfect for (R o g \K/ f ] IR
. . . . \pproximately i o Y I
. 100 A s Note) The depth for the ®40 part is 3.5
transporting, assembling and inspecting small components. 5 D = The depth for the &40 part s 35mm 3
X! . 3 < |Minimum: 300 5 or 6.5 mm (-SH** models).
Maintenance Wrist's downward B 183 250 View A
. . . 40 . space (*3) singularity boundary Space for the cable
IAmong the faS.teSt moving robots in its class @] Top view Side view connection (*2) - Mechanical Interface Detail s
[Max. composite speed: 9.0 m/s] Notes — Side view § o
. *1: Limits on the operating range for the back and side parts: When the J1-axis angle is inside the range of -60°<J1<+140°, the operating range of the J2-axis is limited to -113°<J2<+120°. - 0 o
mStandard cycle time *2: Make sure to leave enough space open for cable connections between devices. 2 & 9._
*3: Make sure to leave enough space open for removing and attaching covers during maintenance work. £ w102 _ 409
[0.36 s] *4: Specify a thread engagement length of 7.5 to 8 mm. (160) installation wn
(Installation reference 80 80 hole ©
[ | PIVOtal Operat|ng range: i240° RV 4FRL For internal gripper wiring Limits on surface) Rz25 8
. ™ . = Motiu_n space and piping specifications (-SH**) operating range L< =
mEnvironmental specifications at point P o ortereer () 8 [ | = S
. . 00 T 3|
[standard: IP40; oil mist: IP67; cleanroom: ISO class 3] Wist's downward limit 648.7 6487 | = g o
i 12 o 3|8 =
mStandards compliance (241)_ Control point (R point) 335 = = o ) S
Compliant with European Machinery Directives (CE) as standard. | 300mm | 2 (Rw?gq{;f'_gﬂﬂ [
. . K . . L . ; | o 170 icati
Compliance with other standards is available in specialized machines. & __specfcations (200
Contact Mitsubishi Electric for details. 25mm AD S View B
0.36 sec 3 . — .
N ;Jperaur?g range “ Fﬁa{{ Surégce Dlggr%m' "
Z Motion space | foreach axis: (Installation Dimension Detail)
(RV 4FR) o atpoint P & J1:240°
I J2: £120°
N J3:0° to 164°
e . J4: £200°
P> Specifications J5: $120°
vm_[ 8 J6: £360°
. J6 when -SH
Item Unit RV-4FR (M) (C) RV-4FRL (M) (C) 1 9 specifications
- are used: x200°
i ificati il mi i Wrist's d d <
Envuon'mental specifications Standard/ Oil m.|st/-CIe‘anroom . Top view Maintenance . ':Igsulsa ri;@xﬁ; ory B | 185 | 250 Space for m?zcable
Protection degree IP40 (standard)/ IP67 (oil mist) *1/1SO class3 *7 space (*3) connection (*2)
Installation Floor type, ceiling type, (wall-mounted type *2) Notes Side view
D 0 it *1: Limits on the operating range for the back and side parts: When the J1-axis angle is inside the range of -35°<J1<+35°, the operating range of the J2-axis is limited to -114°<J2<+120°.
Structure Vertical multiple-joint type 2 N'Qk'e sure to Ieav’e lenchh spa;e open for cablle connections between d:Ivicesg. o i = et e =
Degrees of freedom 6 *3: Make sure to leave enough space open for removing and attaching covers during maintenance work.
*4: Specify a thread engagement length of 7.5 to 8 mm.
Drive system AC servo motor
Mounting cable specifications 1)
Position detection method Absolute encoder > 9 P
Maximum load capacity kg Maximum 4 (Rated 4) *8 Devices that Model (machine no.) . E Interior cable
Arm length mm 235+275 310+335 can be mounted -SHO1 -SH02 -SH03 -SHo4 -SH05
Maximum reach radius mm 515 649 Air ©4 O (x4) _ _ O (x2) 0O (x2) Force sensor
1 480 (£240) Gripper input 8 points O @) - O O
J2 240 (120) Vision sensor - O O - ©)
4B 161 (-0 to +161) ‘ 164 (-0 to +164) Force sensor - " (maybe O O -
Operati de! | used for . .
perating range n 9 400 (2200) Electric gripper _ ) ' either device) e) _ _ Multiple grippers
J5 240 (+120) *1) The J6 axis range of motion is +200deg. Protection level is IP40.
J6 720 (+360)
J1 450 420 Vision sensor  Adapter cable
J2 450 336
Maximum speed 3 deg/sec 800 250 R V - 4 F R - D -
J4 540 540 - : -
J5 623 623 . .
> Robot structure Special device No.
J6 720 720 RV: Vertical, multiple-joint type SHxx: Internal wiring specifications
Maximum composite speed *3 mm/sec 9027 9048
Cycle time *4 sec 0.36 0.36 Maximum load capacity Controller type
Position repeatability mm +0.02 4: 4kg 33 82288‘3
Ambient temperature °C 0to 40 . g
i : CR800-
Mass kg 39 + ?;n'i; . Q Q
: series - . .
J4 6.66 Environment specification
Tolerable moment | J5 Nm 6.66 Arm length Blank: Standard specifications
J6 3.96 Blank: Standard arm M Oil mist spemflca_tl_ons_
Ja 02 L: Long arm C: Cleanroom specifications
Tolerable amount Kam? 02
of inertia J5 9 -
J6 0.1 *1: Please contact Mitsubishi Electric dealer since the environmental resistance may not be secured depending on the characteristics of oil you use. Air will need to be purged from the lines.
N o . B For details, refer to the specifications sheet.
. Gripper: 8 input POlntS(B omPUt points *2: The wall-mounted specification is a custom specification where the operating range of the J1-axis is limited.
Tool wiring Signal cable for the multi-function gripper and sensors *3: This is the value at the surface of the mechanical interface when all axes are composited.
LAN x 1 <100 BASE-TX> *5 *4: Value for a 25mm up/down and 300mm horizontal reciprocal movement with 1kg load. The cycle time is the value for RV-4FR-R and RV-4FRL-R. 38
- - *5: This can also be used as a spare wire (0.13sq 4-pair wire.) The wire is prepared up to inside the forearm.
Tool pneumatic pipes Primary: ®6 x 2 Secondary: ®4 x 8, ®4 x 4 (from base portion to forearm) *6: Select one of the following controllers according to the application. CR800-D: Standalone type, CR800-R: MELSEC iQ-R compatible type, CR800-Q: MELSEC Q Series compatible type.
Machine cable 5m (connector on both ends) *7: Presewqtion of cleanline5§ Igve!s depends on pondilions of a downstream flowvof 0_.3 m/s in ghe clganroom and internal robot suctioning. A ®8-mm coupler for suctioning is provided at the back of the base.
*8: The maximum load capacity indicates the maximum payload when the mechanical interface is facing downward (+10° to the perpendicular).
Connected controller *6 CR800-D, CR800-R, CR800-Q
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MELFA
RV-7FR

Vertical
7kg

Operating range
For internal gripper for each axis:
wiring and piping J1: £240°
specifications (-SH**) J2:-115° to 125°

P> External Dimensions/Operating Range Diagram
RV‘?FR o = E =

w
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< a A 2400 J3:0°to 156°
RV—7 F R L RV-7FRL e RV-7FR ¢ Wrist's downward limit 7134 7134 J4: +200°
t pe Motion space Control point (R point) 125 j¢533 f;gg’
t point P U ificati
y RV‘7 F R L L seon (278) Control point (R point) 85 370 J6 when -SH specifications
- 35 140 for -SH"* specifications P \\ are used: 200 ®5H7, depth 8
: 200 RN - s 4-M5 screw,
1] ST S s g depth 8 (3)
a3 O -
e e - -
X Motion = "EH / &7 M > — \| o =
XSS ¥ < space .. s \2 N S
. . . . :rr. at point P Point P, * f“ \\ o . =
Cutting-edge servo control and optimized arm construction |EEE i
provide extremely fast and precise heavy-duty operation. . R e N e Gianmoom. & o (Standar)
; 5 & ‘ i 6.5 mm (-SH** models). '
Increased range of movement along each axis and slender \ 2 8 \\/ ! AN R (S models)
. 100 l . I k]
arms to cover large work areas. An ideal robot for compact vainerancal s Mechanical Interface Detail
i i H - ) - ist' 2076|250
cell construction. The product line includes a model with a Top view  SPace (2) o ey B 3 3
. . . Notes Side view - 13
maximum reach radius of 1503 mm for a larger operating *1: Make sure to leave enough space open for cable connections between devices. EE— Space for the cable 5 8 =
*2: Make sure to leave enough space open for removing and attaching covers during maintenance work. connection (1) 58
range. *3: Specify a thread engagement length of 7.5 to 8 mm. 28 £ g T
£e3
Operating range & 1245 (205 4-09 o
. o 2400 for_each axis: reference installation o
mAmong the fastest moving robots in its class RV-7FRL da2aee bl 1025/ 1025 <]
[Max. composite speed: 11.0 m/s (RV-7FR)] Moton space 380 to 1627 e = )
. For internal gripper J5: £120° 3 < ie]
mStandard cycle time [0.32 s (RV-7FR)] \wiing and piping a0 et iE o 2
specifications (-SH**) h s A Y 'ﬂ.l | B Q.
. . . o are used: +200 Q& o
mPivotal operating range: +240° (RV-7FR/7FRL) Wrists downmard imit o077 i y L8 L 5 =
mEnvironmental specifications 300mm Control point (R point) y2 &= o
. o] ist: ; : | | 278 Control point 470|102 —. =
[standard: IP40; oil mist: IP67; cleanroom: ISO class 3] | | ﬁs_#;] Pl g0 g~ Vews 2187 S
. 200 specifications ST | AN Rear Surface Diagram )
mStandards compliance \ N N\ 8 - (Installation Dimension Detail
) B . . . N _
Compliant with European Machinery Directives (CE) as standard. 25mm 0.32 woiar? S N
Compliance with other standards is available in specialized machines. 92 Sec 4 B §+ - 5 Dedicated for RV-7FRLL
. L . . 2 SRR <! c
Contact Mitsubishi Electric for details. (RV-7FR) i g £s.
& ] ' 598
! P ~ i 23< o 250
\ 2 = £ 3N
Ar i o) 2T =2a|N 4-014
ificati ooty - 3 e ; R, = 2-08H7 reamer & 1155 instalation
P> Specifications 100 By A ) (Instalation 100
S Bl Atniqunsos @ reference 50
Maintenance M Z\ ' 7 T3or8l 250 8 surface) P25 e
; - Sl 12078 mo
Item Unit RV-7FR (M) (C) RV-7FRL (M) (C) RV-7FRLL (M) (C) space ('3) N ¥
N Wrist's downward Q
Top view . - Side vi « / i E
Environmental specifications Standard/ Oil mist/ Cleanroom — singularity bound.ary deview 1\ fg:ﬁ:;?é:}?z‘;able g "[ =
Protection degree IP40 (standard)/ IP67 (oil mist) *1/1SO class3 *7 Operating range lmitation L N[/ ] %
Installation Floor type, ceiling type, (wall-mounted type *2) RV-7FRLL For interal ari . ’ 23 <+
N 3 o = or internal gripper wiring ant
Structure Vertical multiple-joint type -190° piping specifications (-SH**) Viowo 300
lew
DEglEe(oiiiEEda 6 . y 125 Rear Surface Diagram
Drive system AC servo motor Wrist's downward limit a5 805 (Installation Dimension Detail)
Position detection method Absolute encoder
Maximum load capacity kg Maximum 7 (Rated 7) *8 %’W |
ontrol point
Arm length mm 340+370 [ 435+470 5654+805 s (R poin) for EH
Maximum reach radius mm 713 ‘ 908 1503 200 - AN w‘
9 480 (+240) 380 (+190) 2 - | 8
J2 240 (-115 to +125) [ 240 (-110 to +130) 240 (-90 to +150) AD B T; " -
Operating range J3 deg 156 (-0 to +156) ‘ 162 (-0 to +162) 167.5 (-10 to +157.5) 1 § & §
Motion space i 3/ 8 -
J4 400 (+200) 7 160 at point P Point P @Q ) 8 ~
J5 240 (+120) L T B
J6 720 (+360) F 25
J1 360 288 234 = gl ad 3
J2 401 321 164 &2
4 21
Maximum speed 3 deg/sec 50 360 9 . '
J4 337 375 300 2 / /
o . , o
J5 450 / E
J6 720 - |eaes
Maximum composite speed *3 mm/sec 11064 ‘ 10977 ‘ 15300 -
Cydle time *4 sec 032 | 0.35 \ 0.63 Space for e cable
Position repeatability mm +0.02 +0.06 973.7 399 1242.6 connection (*1)
i ° Top view 529 130 Operating range
T S— o = | "o | o s eer i
ass for the front/side faces (*! " . LE
9 *1. Make sure to leave enough space open for cable connections between devices. C  Side view J2:-90° to 150°
J4 16.2 *2. Make sure to leave enough space open for removing and attaching covers during maintenance work. J3:-10° to 157.5°
N *3. Specify a thread engagement length of 7.5 to 8 mm. J4: £200°
Tolerable moment | J5 m 16.2 *4. Limits on the operating range for the front part: When the J1-axis angle is inside the range of +145°<J1<+215° or -145°<J1<-215°, the operating range of the J2-axis is limited to -110°<J2<+120°. ‘jg: i;gg.,
6 6.86 *5. Limits on the operating range for the front part: When the J1-axis angle is inside the range of J1>+120° or J1<-120°, the operating range of the J2-axis is limited to -90°<J2<+130°. 6 when -SH
*6. Refer to the standard specification manual for detailed specification of -SH. Specifications
S J4 0.45 a‘r)e used: +200°
J6 0.10 P> Mounting cable specifications 1)
Tool wirin, Gripper: 8 input points/8 output points, Signal cable for the multi-function gripper and sensors, LAN x 1 <100 BASE-TX> *5 X x [ —
g _ pp put p : put p [¢] gripp : Devices that Model (machine no.) R V - 7 F R L - D - : Interior cable
Tool pneumatic pipes Primary: ®6 x 2 Secondary: ®4 x 8, ®4 x 4 (from base portion to forearm) can be mounted |IESTTY SHO2 SHO3 | -SHO4 | -SHO5 Pttt : &
Machine cable 5m (connector on both ends) Ar 04 O (xd) - - 002|062 Robot structure Special device No. Force sensor -
Connected controller *6 CR800-D, CR800-R, CR800-Q — - RV: Vertical, SHxx: Internal wiring
Gripper input 8 points O O - O O multiple-joint type specifications
*1: Please contact Mitsubishi Electric dealer since the environmental resistance may not be secured depending on the characteristics of oil you use. i _ _ Maxi load it Controller type Multiple grippers
*2: The wall-mounted specification is a custom specification where the operating range of the J1-axis is limited. Vision sensor o o ) 7:37);(';“"‘ 0ad capacity D: CRBOO-Dyp
*3: This is the value at the surface of the mechanical interface when all axes are composited. Force sensor - ( ? " O O - Seri R: CR800-R
*4: Value for a 25mm up/down and 300mm horizontal reciprocal movement with 1kg.The cycle time is the value for RV-7FR-R, RV-7FRL-R, RV-7FRLL-R. o ari _ may be use _ _ eries Q: CR800-Q Vi
*5: Can also be used as a spare line (0.13 sq. mm, 4-pair cable) for conventional models. Electric gripper for either device) o FR: FR series Environment specification \slon senser Adapter cable

*6: Select either controller according to your application. CR800-D: Standalone type, CR800-R: MELSEC iQ-R compatible type, CR800-Q: MELSEC Q Series compatible type.
*7: Preservation of cleanliness levels depends on conditions of a downstream flow of 0.3 m/s in the cleanroom and internal robot suctioning. A ®8-mm coupler for suctioning is provided at the back of the base.
*8: The maximum load capacity indicates the maximum payload when the mechanical interface is facing downward (+10° to the perpendicular).

*1) The J6 axis range of motion is +200deg. Protection level is IP40. Arm length

Blank: Standard arm
LorLL: Long arm

Blank: Standard specifications
M: Oil mist specifications
C: Cleanroom specifications
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MELFA FR

SERIES

Operating range for each axis:

P> External Dimensions/Operating Range Diagram J1: £190

MELFA Vertical _
RV-13FR 13kg RV-13FR RV-13FR g g g ShEEe S

y i > J5: 120°

-190° Wrist's limit =150 J6: +360° 4-M6 screw,

RV-13FRL S ) ) i 5 "
RV-13FRL type et | . e
| ztpac? 5 ®20H7, depth 10
point P Control point (R point) ®25H7, depth 6
347 for -SH** specifications Y o P.C.D.040 (-SH" ;-nod%ls)
“4 P 2 © ®50H8, depth 6.5
i W> : s
g| Z VA 0. Pl View A
g § Point P é"\ ’i,? R ,57.5a g pry Mechanical Interface Detail (*5)
. . . - - & NRE
Cutting-edge servo control and optimized arm construction [ Voonspace e = 3
H . . - at point 280 - °
provide extremely fast and precise heavy-duty operation. A A — |\® o8 ‘ 8 £ s 40w
Optimized arm length and 6 joints for a broader range of /gy Ay T e § & AL, 2o teanm Syl s
. N o nstallation
movement support a wide range of layouts. Designed to - . 8 g e mN[ r®
. . g . . N | - surface,
withstand environmental conditions, it can be used in a - e = 4] 3
. . . . . the cable | M|
wide range of applications without having to worry about Operating range imitaton 2425 i ) connecion (3) e 1N 1 Es
. . . . f . f for the front/side faces (*1) 683.6 lbgo.3 833.8 & L &
the installation environment. Suitable for various types o oo - 32 m 8 A1/ ] -
work, such as transporting mechanical parts, assembling Topview 5 & |+ g
. . I i i 300
electrical components and even packaging products such as RV-13FRL For ntemel rpperwhingand. vows <]
pharmaceuticals and foodstuffs. %, 0 Pling specifcaions (-SH") Rear Surface Diagram o
o Wrist's limit 150 (Installation Dimension Detail) 8
. P - - 97 690
mAmong the fastest moving robots in its class Vot Control point (R point) 0.
[Max. composite speed: 10.5 m/s (RV-13FR)] : atpoint P aa7 o S eticuons % g'
mStandard cycle time [0.53 s (RV-13FR)] - 300 __ SN, 8 =
. . 3 -
mPivotal operating range: +190° f 300mm . N I@ g Ef 4 - a
. ies . bl i Point P S 3
mEnvironmental specifications | | o B by T T8 & gl | &
. . - - i B ~Q 5o ] y
[standard: IP40; oil mist: IP67; cleanroom: ISO class 3] o 1 4 1 1 HeomP i 3| | Operating range
) ] —=--— J1:£190°
mStandards compliance ‘ 0.53 sec ; X === i S Rz T — 12500 150
Compliant with European Machinery Directives (CE) as standard. (RV-13FR) j e il 8 jggﬁgg: ’
Compliance with other standards is available in specialized machines. 300 N / ’ - R Joisgeo
Contact Mitsubishi Electric for details. = / bids | | fuommaw \" 3 specifications
g - [~ / =
P> Specifications _
Space for the cable
. T i 930.5 327.6, 1128.1 N .
ltem Unit RV-13FR (M) (C) RV-13FRL (M) (C) - RS Operating range Tmitaton 5 connection (3)
+190 for the front/side faces (*2) ‘g
Environmental specifications Standard/ Oil mist/ Cleanroom Side view
Protection degree P40 (standard)/ IP67 (oil mist) *1/1SO class3 *7 -
Installation Floor type, ceiling type, (wall-mounted type .2) :; 3223::39r‘aoniea:(;re(:zjrgohnts::ges?:eEa{Q\fs.Q:lﬁT:r;;:::;;:::ba;'s‘::eiii;z\\,vll:etze range of J1>+120° or J1<-130°, the operating range of the J2-axis is limited to -90°<J2<+130°.
i i ioi *3: if I{ f mi
Stiucture vertical imuiiple; folntitype 2 Rt o he standass pactaton manal o dealed specifcaon of -SH.
Degrees of freedom 6 *5: Please refer to the standard specification for detailed specifications of the -SH models.
Drive system AC servo motor
Position detection method Absolute encoder > Mounting cable specifications 1) - .
Maximum load capacity kg Maximum 13 (Rated 12) *8 Interior cable
Arm length mm 4104550 565+690 Devices that Model (machine no.) &
Maximum reach radius mm 1094 1388 Canleimolintet -SHo1 -SH02 -SHO3 | -SH04 | -SHO5 Force sensor
J1 380 (+190) Air 4 O (x4) - - O (x2) O (x2)
J2 240 (-90 to +150) Gripper input 8 points O O — O O
. J3 167.5 (-10 to +157.5) Vision sensor - O @) - @) g
Operating range Ja deg 400 (+200) Force sensor - O ] O - Multiple grippers
J5 240 (£120) Electric gripper - o e @) - -
J6 720 (+360) *1) The J6 axis range of motion is +200deg. Protection level is IP40.
J1 290 234 Vision sensor  Adapter cable
J2 234 164
) J3 312 219
Maximum speed 7 deg/sec = = R V — 1 3 F R
J6 720 720 Robot structure Special device No.
Maximum composite speed *3 mm/sec 10450 9700 RV: Vertical, multiple-joint type SHxx: Internal wiring specifications
Cycle time *4 sec 0.53 0.68

Maximum load capacity

Position repeatability mm +0.05 Controller type

- 13: 13k
Ambient temperature EC) 0to 40 3: 13kg D: CR800-D
Mass kg 120 130 Series R: CR800-R

J4 19.3 F- FR series Q: CR800-Q
Tolerable moment | J5 Nm 19.3 Environment specification

J6 1 Arm length Blank: Standard specifications

J4 0.47 Blank: Standard arm M: QOil mist specifications
Tolerable amount 5 kgm? 04T L: Long arm C: Cleanroom specifications
of inertia

J6 0.14

. o . . *1: Please contact Mitsubishi Electric dealer since the environmental resistance may not be secured depending on the characteristics of oil you use.
» . Gripper: 8 |nputlpomts‘/8 output points *2: The wall-mounted specification is a custom specification where the operating range of the J1-axis is limited.
Tool wiring Signal cable for the multi-function gripper and sensors *3: This is the value at the surface of the mechanical interface when all axes are composited.
LAN x 1 <100 BASE-TX> *5 *4: Value for a 256mm up/down and 300mm horizontal reciprocal movement with 5kg load. The cycle time is the value for RV-13FR-R and RV-13FRL-R.
T - - *5: Can also be used as a spare line (0.13 sq. mm, 4-pair cable) for conventional models. Provided up to the inside of the forearm.

Tool pneumatic pipes Primary: ®6 x 2 Secondary: ®6 x 8, ®4 x 4 (from base portion to forearm) “6: Select either controller according to your application. CR800-D: Standalone type, CR800-R: MELSEC iQ-R compatible type, CR800-Q: MELSEC Q Series compatible type.
Machine cable 5m (connector on both ends) *7: Preservation of cleanliness levels depends on conditions of a downstream flow of 0.3 m/s in the cleanroom and internal robot suctioning. A ®8-mm coupler for suctioning is provided at the back of the base.

*8: The maximum load capacity indicates the maximum payload when the mechanical interface is facing downward (+10° to the perpendicular).

Connected controller *6 CR800-D, CR800-R, CR800-Q
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MELFA
RV-20FR

Vertical
20kg

type

MELFA FR

SERIES

RV-20FR

Highly portable RV-F series (maximum load capacity: 20 kg).

Cutting-edge servo control and optimized arm construction pro-
vide extremely portable and precise heavy-duty operation. Opti-
mized arm length and 6 joints for a broader range of movement
support a wide range of layouts. Designed to withstand environ-
mental conditions, it can be used in a wide range of applications
without having to worry about the installation environment.
Plenty of scope for using multiple grippers or multi-function
grippers and capable of handling work such as transporting
high-load mechanical parts, assembling electrical components

and packaging pharmaceutical products.

mStandard cycle time [0.7 s]

mPivotal operating range: +190°

1

> External Dimensions/Operating Range Diagram

185 (*2)

RV-20FR
3, -190°
%
@
Motion space
at point P
Point P
% “
8 —
L
+190°
Top view

P.C.D.040

Shared parts 517, depth 8

4-M6 screw,
depth 10 (*4)

®20H7, depth 10
®25H7, depth 6
(-SH** models)
®50H8, depth 6.5
®50H8, depth 8
View A (-SH** models)
Mechanical Interface Detail (*5)

For internal gripper wiring and
piping specifications (-SH**)

Operating range for each axis:
1: £190°

J2:90° 10 150°
J3:-10° to 157.5°

J4: £200°
~— J5: £120°
Wrist's downward limit 150 J6: +360°
97 550 J6 when -SH specifications
Control point (R point) are used: +200°
Control point (R point)
347 forGHY mecifioati v
300
\ . 3
©
AD 3 =
v 2 s ©
T /S % ©
\J 160 Point P, DL § 50 g 2
& =
i /1 L L 5
Motion space " 1
at point P 203 7 - ]
52 Pt 3
o I 1 ¥
o |
@ < l N
. © i
S
300 e
L 8 3
N B
N L - <
250|_|
— Space for the cable
Operating range limitation 2425 Minimum: 430 connection (*3)
for the front/side faces (*1) 683.6 log0.3 833.8
3 \180
B
s
T § 5 Side view
E03
8%,
834 250 4-014
2-08H7 reamer (&

2-©8H7 reamer 1155 installation
(Installation hole
reference T 50 /7
surface) T Rz25 F

Ea

250

N

300

| ]
H AL

| +

300

View B

Rear Surface Diagram

(Install

lation Dimension Detail)

*1: Operating range for the front and side parts: When the J1-axis angle is inside the range of J1>+120° or J1<-130°, the operating range of the J2-axis is limited to -90°<J2<+130°.
*2: Make sure to leave enough space open for cable connections between devices.
*3: Specify a thread engagement length of 10 to 9mm.
“4: Refer to the standard specification manual for detailed specification of -SH.

> Mounting cable specifications (1)

Devices that

Model (machine no.)

(may be used

can be mounted -SHO1 -SH02 -SHO03 -SH04 -SHO5
Air 04 O (x4) - - O (x2) O (x2)
Gripper input 8 points @) @) - ©) O
Vision sensor - O O - O
Force sensor - O O @] -
@)

Electric gripper —

for either device)

mEnvironmental specifications q 300mm
[standard: IP40; oil mist: IP67; cleanroom: ISO class 3] |
mStandards compliance 25mm LJ
Compliant with European Machinery Directives (CE) as standard. 0.70 sec
Compliance with other standards is available in specialized machines. (RV-20FR)
Contact Mitsubishi Electric for details.
P> Specifications
Item Unit RV-20FR (M) (C)
Environmental specifications Standard/ Oil mist/ Cleanroom
Protection degree P40 (standard)/ IP67 (oil mist) *1/1SO class3 *7
Installation Floor type, ceiling type, (wall-mounted type *2)
Structure Vertical multiple-joint type
Degrees of freedom 6
Drive system AC servo motor
Position detection method Absolute encoder
Maximum load capacity kg Maximum 20 (Rated 15) *8
Arm length mm 410+550
Maximum reach radius mm 1094
J1 380 (+190)
J2 240 (-90 to +150)
, J3 167.5 (-10 to +157.5)
Operating range deg
Ja 400 (£200)
J5 240 (x120)
J6 720 (+360)
J1 110
J2 110
Maximum speed I8 deg/sec 1o
J4 124
J5 125
J6 360
Maximum composite speed *3 mm/sec 4200
Cycle time *4 sec 0.70
Position repeatability mm +0.05
Ambient temperature °C 0to 40
Mass kg 120
Ja 49.0
Tolerable moment | J5 Nm 49.0
J6 1
J4 1.40
Ineeano |
J6 0.14
Gripper: 8 input points/8 output points
Tool wiring Signal cable for the multi-function gripper and sensors
LAN x 1 <100 BASE-TX> *5
Tool pneumatic pipes Primary: ®6 x 2 Secondary: ®6 x 8, ®4 x 4 (from base portion to forearm)
Machine cable 5m (connector on both ends)
Connected controller *6 CR800-D, CR800-R, CR800-Q

*1) The J6 axis range of motion is +200deg. Protection level is IP40.

Robot structure

RV: Vertical, multiple-joint type

Maximum load capacity
20: 20kg

RV-20FR

Series
F: FR series

. 5 Interior cable

Force sensor

Multiple grippers

ot

Vision sensor Adapter cable

—|: Special device No.

SHxx: Internal wiring specifications

Controller type
D: CR800-D
R: CR800-R
Q: CR800-Q

Environment specification
Blank: Standard specifications
M: Oil mist specifications
C: Cleanroom specifications

*1: Please contact Mitsubishi Electric dealer since the environmental resistance may not be secured depending on the characteristics of oil you use.
*2: The wall-mounted specification is a custom specification where the operating range of the J1-axis is limited.
*3: This is the value at the surface of the mechanical interface when all axes are composited.
*4: Value for a 25mm up/down and 300mm horizontal reciprocal movement with 5kg load. The cycle time is the value for RV-20FR-R.
*5: Can also be used as a spare line (0.13 sg. mm, 4-pair cable) for conventional models. Provided up to the inside of the forearm.
*6: Select either controller according to your application. CR800-D: Standalone type, CR800-R: MELSEC iQ-R compatible type, CR800-Q: MELSEC Q Series compatible type.
*7: Preservation of cleanliness levels depends on conditions of a downstream flow of 0.3 m/s in the cleanroom and internal robot suctioning.

A ®8-mm coupler for suctioning is provided at the back of the base.
*8: The maximum load capacity indicates the maximum payload when the mechanical interface is facing downward (+10° to the perpendicular).
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MELFA FR

SERIES
MELFA
Horizontal B> External Dimensions/Operating Range Di
R H_3 F R H35 xternal Dimensions/Operating Range Diagram
3kg RH-3FRH35 170°
RH-3FRH45 RH-3FRH45 4
type RH-3FRH55 = | =
RH-3FRH55 -
g
g
_9
o
Cross-section X-X c
. : P —— -1
Ideal for compact cell construction, such as assembling or - (Installation Dimension Detail)
. A ‘ % =
transporting small workpieces. 1 ‘ﬁ '/ z
=) f# Ll ==l 3 X o w| 2-06hole I
= télh \\ \ )} ﬂ i (®8 prepared hole for positioning pins) ﬁ 92
mAmong the fastest moving robots in its class =il e / | 90 | 120
. To o 4-d9installation hols
[XY composite: 8,300 mm/s] / et '"Sfa a'°')‘ B ‘653’ 3
. o nstallation reference;
[J4 (6 axis): 3,000 deg/s] A8 Rz25 \ || -
. A
mStandard cycle time r" S -
[041 S (RH-3FRH35)] ’7“ Clean specification only g g E 8—
H 5 . o o]
mPivotal operating range: +170 NS Il -~
mEnvironmental specifications I on detai Z
K i X Y section details ®
[standard: IP20; cleanroom: ISO class 3] I o o (Gripper mounting) 3
mStandards compliance % iL ﬁ L ©37.5 0 g
Compliant with European Machinery Directives (CE) as standard. T i : D
Compliance with other standards is available in specialized machines. o " T N (T i <)
. . . . . ~ r
Contact Mitsubishi Electric for details. ’ 300mm d = — z z ]
| | Sy S [E===r—
B
25mm J } - . © [ [clean specifications]
0.41 sec N
(RH-3FRH35) S q S
Y
o g
Cross-section Z-Z
*1: Space required for the battery replacement
*2: Space required for the interconnection cable
*3: Screw holes (M4, 6 mm long) for affixing user wiring and piping. (6 locations on both sides and 2 locations on
e . the front of the No. 2 arm.)
P> Specifications
ltem Unit RH-3FRH3515/12C RH-3FRH4515/12C RH-3FRH5515/12C Variable dimensions
Robot series A B C D E F G H J
Environmental specifications Standard/ Cleanroom RH-3FRH3515 125 | R350 | R142 | 210 | R253 | 220 | R174 | 342 150
Rrotectiondegreclal IP20/1SO class3 '6 RH-GFRH3512C 125 | R350 | R142 | 224 | R253 | 268 | R196 | 342 | 120
InsialiEtion ___Floortype RH-GFRH4515 225 | R450 | R135 | 210 | R253 | 220 | R174 | 337 | 150
Stilcliig Horizontal multiple-joint type RH-3FRH4512C 225 | R450 | R135 | 224 | R253 | 268 | R197 | 337 | 120
Degreesiofliicedom 4 RH-3FRH5515 325 | R650 | R191 | 160 | R244 | 172 | R197 | 387 | 150
privelsysterm AGlssvolmoton RH-3FRH55612C 325 | R550 | R191 | 160 | R253 | 259 | R222 | 337 | 120
Position detection method Absolute encoder
Maximum load capacity kg Maximum 3 (Rated 1)
NO1 arm 125 \ 225 \ 325
Arm length mm
NO2 arm 225
Maximum reach radius mm 350 ‘ 450 ‘ 550 R H — 3 F R H 5 5 1 5 U — D
J1 340 (<1700 277 ML PR TN T M
deg 290 (x145
Operating range 22 (j ) ; 5 Robot structure Controller type
£@ ) lo0l(€leanispecificalion 3o0)jl RH: Horizontal, multiple-joint type D: CR800-D
Ja (6) deg 720 (+360) R: CR800-R
J1 420 Maximum load capacity Q: CR800-Q
deg/sec .
A J2 720 3: 3kg i I
Maximum speed e e e . Environment specification
@ Series - Blank: Standard specifications
£ E) deg/sec 3000 FRH: FR series C: Cleanroom specifications
Maximum composite speed *2 mm/sec 6800 7500 8300
Cycle time *3 sec 0.41 0.46 0.51 Arm length Vertical stroke
N Y-X composite 0010 0010 0012 35: 350mm 12:120mm
Position G mm 2001 45:450mm 15: 150mm
repeatability @ *0. 55: 550mm
J4.(6) deg +0.004
Ambient temperature °C 0to 40
Mass kg 29 29 32
Tolerable amount | Rating 0.005
s kgm?
of inertia Maximum 0.06
» _Gripper: 8 input pOiMS/_s OUtp_m poi.nts *1: The range for vertical movement listed in the environmental resistance ifications (C: Clean ifications) for the RH-3FRH is narrower than for the standard model.
Tool wiring Signal cable for the multi-function gripper Keep this in mind when working with the RH-3FRH. The environment-resistant specifications are factory-set custom specifications.
LAN x 1 <100 BASE-TX> *4 *2: At the maximum speed on the X-Y flat surface in the robot's control point, it is obtained with each speed of J1, J2, and J4. The control point is the position offset by the rated inertia from the flange. 46
— - *3: Value for a maximum load capacity of 2 kg. The cycle time may increase if specific requirements apply such as high work positioning accuracy, or depending on the operating position.
Tool pneumatic pipes Primary: ®6 x2  Secondary: ®4 x 8 (The cycle time is based on back-and-forth movement over a vertical distance of 25 mm and horizontal distance of 300 mm.)
Machine cable 5m (connector on both ends) *4: Can aIsc_J be used as a spare I?ne (0.2sq. mm, 4-pair cable) for conventional models. ) _ ) _
*5: Select either controller according to your application. CR800-D: Standalone type, CR800-R: MELSEC iQ-R compatible type, CR800-Q: MELSEC Q Series compatible type.
Connected controller *5 CR800-D, CR800-R, CR800-Q *6: Preservation of cleanliness levels depends on conditions of a downstream flow of 0.3 m/s in the cleanroom and internal robot suctioning. A ®8-mm coupler for suctioning is provided at the back of the base.
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MELFA

Horizontal
6kg

RH-6FRH35
RH-6FRH45 o
RH-6FRH55 yp

A horizontal, multiple-joint type robot with highly rigid arms
and cutting-edge servo controls to provide extremely fast and
precise heavy-duty operation. Ideal for a wide range of fields,
from transportation of small components that demands high-
speed operation through to assembly work where excellent
precision is required.

mAmong the fastest moving robots in its class
[XY composite: 8,300 mm/s]
[J4 (6 axis): 2,400 deg/s]
mStandard cycle time
[0.29 s (RH-6FRH55)]
mPivotal operating range: +170°
mEnvironmental specifications
[standard: IP20; oil mist: IP65; cleanroom: ISO class 3]

mStandards compliance
Compliant with European Machinery Directives (CE) as standard.

Compliance with other standards is available in specialized machines.

Contact Mitsubishi Electric for details.

P> Specifications

ltem Unit RH-6FRH35XX/M/C

Environmental specifications

RH-6FRH35
RH-6FRH45
RH-6FRH55

300mm 4

RH-6FRH45XX/M/C

Standard/ Oil mist/ Cleanroom

0.29 sec }

(RH-6FRH55)

RH-6FRH55XX/M/C

Protection degree *1

1P20/IP65 *6, ISO class3 *7

Installation Floor type
Structure Horizontal multiple-joint type
Degrees of freedom 4

Drive system

AC servo motor

Position detection method

Absolute encoder

Maximum load capacity kg Maximum 6 (Rated 3)
NO1 arm 125 225 325
Arm length mm
NO2 arm 225
Maximum reach radius mm 350 450 550
J1 340 (+170)
deg
) J2 290 (+145)
Operating range
J3 (2) mm xx=20:200, xx=34:340
J4 () deg 720 (+360)
J1 400
deg/sec
. J2 670
Maximum speed
J3 (2) mm/sec 2400
J4 () deg/sec 2500
Maximum composite speed *2 mm/sec 6900 7600 8300
Cycle time *3 sec 0.29
" Y-X composite +0.010 +0.010 +0.012
Position 7 mm
repeatability J3i(2) it
J4(6) deg +0.004
Ambient temperature ‘C 0to 40
Mass kg 36 36 37
Tolerable amount Rating ) 0.01
f inertia " kgm
of ine Maximum 0.12

Tool wiring

Gripper: 8 input points/8 output points
Signal cable for the multi-function gripper
LAN x 1 <100 BASE-TX> *4

Tool pneumatic pipes

Primary: ®6 x 2 Secondary: ®4 x 8

Machine cable

5m (connector on both ends)

Connected controller *5

CR800-D, CR800-R, CR800-Q

MELFA FR

SERIES
P> External Dimensions/Operating Range Diagram
@
2
o
k3
o
Cross-section X-X. s
@ (Installation Dimension Detail) %
60 225 A S
2
S 2-06 hole 2 o
(®8 prepared hole for positioning pins) |N
100 4-09installation hole \ 12>
9 -OQinstallation hole 150
— [o Installation reference;
é?: I ( ot N
? %i\ ‘ “‘L *ﬂ
| (=]
= T 82 g
4
™ Only clean spec
s (3) Y section details
(Gripper mounting) ®39.5 ®90
10 10 Fﬂ 60.5
('3) i L gt & 5 z 2 1z ) |
=] T N
e s . \M : zi,ﬂ,:%, z o) i
= | —
R g » CIER S e |
@ & \ = !
J‘ L@ = ®25h7 9| [mist specifications]
Y 164 82 [Standard specifications]
o5 o 20 0
3 d o [ j . ““o\e
] | 24 @\%““O“g 2 z%;z
D q hat
. N SLB@LJ
b g . !
Cross-section Z-Z 2| [clean specifications]

*1: Space required for the battery replacement
*2: Space required for the interconnection cable
*3: Screw holes (M4, 6 mm long) for affixing user wiring and piping. (6 locations on both sides and 2 locations on the front of the No. 2 arm.)

Variable dimensions

Robot series A B C D = F G H J K L M
RH-6FRH3520 125 R350 R142 210 R253 220 R174 342 200 133 798 386
RH-6FRH3520M/C 125 R350 R142 224 R253 268 R196 342 200 133 798 386
RH-6FRH3534 125 R350 R142 210 R253 220 R174 342 340 -7 938 526
RH-6FRH3534M/C 125 R350 R142 224 R253 268 R196 342 340 —43 938 526
RH-6FRH4520 225 R450 R135 210 R253 220 R174 337 200 133 798 386
RH-6FRH4520M/C 225 R450 R135 224 R253 268 R197 337 200 133 798 386
RH-6FRH4534 225 R450 R135 210 R253 220 R174 337 340 =7 938 526
RH-6FRH4534M/C 225 R450 R135 224 R253 268 R197 337 340 -43 938 526
RH-6FRH5520 325 R550 R191 160 R244 172 R197 337 200 133 798 386
RH-6FRH5520C 325 R550 R191 160 R253 259 R222 337 200 133 798 386
RH-6FRH5520M 325 R550 R191 160 R244 259 R222 337 200 133 798 386
RH-6FRH5534 325 R550 R191 160 R244 172 R197 337 340 -7 938 526
RH-6FRH5534C 325 R550 R191 160 R253 259 R222 337 340 —43 938 526
RH-6FRH5534M 325 R550 R191 160 R244 259 R222 337 340 -43 938 526

RH-6FRH5520 -D
Robot structure g

RH: Horizontal, multiple-joint type

Maximum load capacity Controller type

6: 6kg D: CR800-D
. R: CR800-R
Series Q: CR800-Q

FRH: FR series

Environment specification

Arm length Blank: Standard specifications
35: 350mm M: Oil mist speaflca_h_ons_
45: 450mm C: Cleanroom specifications
55: 550mm

Vertical stroke

20: 200mm

34: 340mm

*1: The environmental resistance specifications (M: Oil mist specifications, C: Cleanroom specifications) for the RH-6FRH is factory-set custom specifications.
*2: At the maximum speed on the X-Y flat surface in the robot's control point, it is obtained with each speed of J1, J2, and J4. The control point is the position offset by the rated inertia from the flange.
*3: Value for a maximum load capacity of 2 kg. The cycle time may increase if specific requirements apply such as high work positioning accuracy, or depending on the operating position.
(The cycle time is based on back-and-forth movement over a vertical distance of 26 mm and horizontal distance of 300 mm.)
*4: Can also be used as a spare line (0.2 sq. mm, 4-pair cable) for conventional models.
*5: Select either controller according to your application. CR800-D: Standalone type, CR800-R: MELSEC iQ-R compatible type, CR800-Q: MELSEC Q Series compatible type.
*6: Please contact Mitsubishi Electric dealer since the environmental resistance may not be secured depending on the characteristics of oil you use. Direct jet to the bellows is excluded.
*7: Preservation of cleanliness levels depends on conditions of a downstream flow of 0.3 m/s in the cleanroom and internal robot suctioning. A ®8-mm coupler for suctioning is provided at the back of the base.
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MELFA FR

gn-} g;g:gg Horizontal > External Dimensions/Operating Range Diagram

) 1 2/20kg RH-12FRH55 0 RH-12FRH RH-20FRH
RH-12FRH85 RH-12FRH70 -
RH-20FRH85 type RH-12FRH85 P e Euzj% L
RH-20FRH100 Re-20FRHES | i) 4 A il i

A horizontal, multiple-joint type robot with highly rigid arms “
and cutting-edge servo controls to provide extremely fast and
precise heavy-duty operation. Enhancements to the wrist
axis also mean that the robot has ample scope for handling ‘ \

140

w
JJ_W Q 110 »110
\
=l z z = z z
120 = | | = | ®
A2 Al t

multi-function grippers and offset grippers. Ideal for assembly ,,'\ o : o -
and palletizing work. \ ’\ T o25n7 T 03007

\/// Mist, Clearn Mist, Clearn
mAmong the fastest moving robots in its class f -

[XY composite:13,283 mm/s (RH-20FRH)]

[J4 (6 axis): 2,400 deg/s (RH-12FRH)]
mStandard cycle time

[0.30 s (RH-12FRH85)]

mPivotal operating range: +170°

Cross-section Z-Z (RH-12FH)

Cross-section Z-Z (RH-20FH)

suoneooads 10qoy .

80 Clean
d{ specifications only

mEnvironmental specifications i " ; o
. . Ll | 2-06 prepared holes for positionin:
[standard, Oil mist: IP65; cleanroom: I1SO class 3] [ | | of Installation reference pems e b £
. - S| gl surtace 4-016 installation holes
mStandards compliance 4 300mm 4 o
Compliant with European Machinery Directives (CE) as standard. | | o K
Compliance with other standards is available in specialized machines. Q g 75 g 8 \ ;J
. L . . ) 3
Contact Mitsubishi Electric for details. 25mm J » 3
0.30 sec = I : - 5
(5]
(RH-12FRH85) e
200 S 200
T e
240 8 20
23 122
£a
Variable dimensions
> s ificati Robot series A1l A2 B C D E F G H
pecitications RH-12FRH55xx 225 325 R550 R191 145° 240 1080/1180 350/450 R295
RH-12FRH55xxM/C 225 325 R550 R191 145° 320 1080/1180 350/450 R382
Item Unit RH-12FRH55XX/M/C  RH-12FRH70XX/M/C RH-12FRH85XX/M/C RH-20FRH85XX/M/C RH-20FRH100XX/M/C
RH-12FRH70xx 375 325 R700 R216 | 145° 240 1080/1180 350/450 R295
Environmental specifications Standard/ Oil mist/ Cleanroom Standard/ Oil mist/ Cleanroom RH-12FRH70xxM/C 375 325 R700 R216 145° 320 1080/1180 350/450 R382
Protection degree *1 1P20/ IP65 *6/ ISO class 3 *7 1P20/ IP65 *6/ ISO class 3 *7 RH-12FRH/20FHR85xx 525 325 R850 R278 | 153° - 1080/1180 350/450 -
Installation Floor type Floor type RH-12FRH/20FHR85xx4M/C 525 325 R850 R278 | 153° 240 1080/1180 350/450 R367
Structure Horizontal multiple-joint type RH-20FRH100xx 525 475 | R1000 | R238 | 153° 240 1080/1180 350/450 R295
Degrees of freedom 4 RH-20FRH100xxM/C 525 475 | R1000 | R238 | 158° - 1080/1180 350/450 -
Drive system AC servo motor
Position detection method Absolute encoder
Maximum load capacity kg Maximum 12 (Rated 3) Maximum 20 (Rated 5)
NO1 arm 225 \ 375 \ 525 525 525
e - RH-20FRH10045
NO2 arm 325 325 475
Maximum reach radius mm 550 ‘ 700 ‘ 850 850 1000
J1 q 340 (£170) 340 (£170) Robot structure
: J2 s 290 (+145) \ 306 (+153) 306 (+153) RH: Horizontal, multiple-joint type
PRI J3 (2) mm xx=35:350, xx=45:450 xx=35:350, xx=45:450
n ) : J Maximum load capacity Controller type
) deg 720 (+360) 720 (+360) 12: 12kg
J1 420 ‘ 280 280 20: 20k D: CR800-D
o deglsec 0 o -e0kg R: CR800-R
Maximum speed : Q: CR800-Q
B J3(2) mm/sec 2800 2400 Series
J4(6) deg/sec 2400 1700 FRH: FR series Environment specification
Maximum composite speed *2 mm/sec 11435 12535 11350 11372 13283 Arm length Blank: Standard specifications
Cycle time *3 sec 0.30 0.30 0.30 0.30 0.36 55: 550mm M: Oil mist specifications
N Y-X composite +0.012 0,015 +0.015 +0.015 +0.02 70: 700mm C: Cleanroom specifications
Position BQ mm 20,01 +0.01 85: 850mm
repeatability = — : Vertical stroke
J4 (6) deg +0.005 +0.005 100: 1000mm 35: 350mm
Ambient temperature ‘C 0 to 40 45: 450mm
Mass kg 65 67 69 75 77
Tolerable amount | Rating Kam? 0.025 0.065
of inertia Maximum 9 03 1.05
L Qripper: 8 input points{s outgut poilnts *1: The environmental resistance specifications (M: Oil mist specifications, C: Cleanroom specifications) is factory-set custom specifications.
Tool wiring Signal cable for the multi-function gripper *2: At the maximum speed on the X-Y flat surface in the robot's control point, it is obtained with each speed of J1, J2, and J4. The control point is the position offset by the rated inertia from the flange.
LAN x 1 <100 BASE-TX> *4 *3: Value for a maximum load capacity of 2 kg. The cycle time may increase if specific requirements apply such as high work positioning accuracy, or depending on the operating position.
— . (The cycle time is based on back-and-forth movement over a vertical distance of 26 mm and horizontal distance of 300 mm.)
Tool pneumatic pipes Primary: ®6 x 2 Secondary: ®6 x 8 *4: Can also be used as a spare line (0.2 sq. mm, 4-pair cable) for conventional models.
Machine cable 5m (connector on both ends) *5: Select either cont_roller_ agcording to your application. C_R800-D: Stant_jalone type, CR800-R: MELSEC iQ»_R compatible type, _CF_{BOO-Q_: MELSEC Q Seri_es compatible typ_e.
*6: Please contact Mitsubishi Electric dealer since the environmental resistance may not be secured depending on the characteristics of oil you use. Direct jet to the bellows is excluded.
Connected controller *5 CR800-D, CR800-R, CR800-Q *7: Preservation of cleanliness levels depends on conditions of a downstream flow of 0.3 m/s in the cleanroom and internal robot suctioning. A ®8-mm coupler for suctioning is provided at the back of the base.




w

suoneooadg 10qoy

Ceilling

MELFA FR

SERIES

MELEA mounted,

horizontal
RH-3FRHR35 3Kg

type

A horizontal, multiple-joint type robot with a space-saving
suspended installation mode.

Suitable for a wide range of applications, from precision
assembly of electrical, electronic and other small compo-
nents through to inspections, high-speed transportation and
packaging.

mAmong the fastest moving robots in its class
[XY composite:6,267 mm/s]
[J4 (6 axis): 3,146 deg/s]
mStandard cycle time
[0.32 s (RH-3FRHR35)]
mPivotal operating range: +225°
mEnvironmental specifications
[standard: IP20; cleanroom: ISO class 5; Waterproof: IP65]

mStandards compliance
Compliant with European Machinery Directives (CE) as standard.

Compliance with other standards is available in specialized machines.

Contact Mitsubishi Electric for details.

RH-3FRHR35

300mm

0.32 sec }

(RH-3FRHR35)

P> Specifications
Item Unit RH-3FRHR RH-3FRHR3512C RH-3FRHR3512W
Environmental specifications Standard Cleanroom Waterproof
Protection degree *1 1P20 1SOclass5 *5 P65 *6
Installation Ceiling type
Structure Horizontal multiple-joint type
Degrees of freedom 4
Drive system AC servo motor
Position detection method Absolute encoder
Maximum load capacity kg Maximum 3 (Rated 1)
NO1 arm 175
Arm length mm
NO2 arm 175
Maximum reach radius mm 350
J1 450 (225,
deg (#225)
X J2 450 (+225)
Operating range
J3(2) mm 150 120
J4 (8) deg 1440 (£720)
J1 672
deg/sec
A J2 708
Maximum speed
J3 (2) mm/sec 1500
J4 () deg/sec 3146
Maximum composite speed *2 mm/sec 6267
Cycle time *3 sec 0.32
Y-X composite +0.01
Position 1Bz mm
repeatability @ +0.01
J4.(8) deg £0.01
Ambient temperature ‘c 0to 40
Mass kg 24 28
Tolerable amount Rating A 0.005
S = kgm
of inertia Maximum 0.05
Tool wiring Gripper: 8 input points (up to 4 points for shaft) / 8 output points, 8 spare lines
Tool pneumatic pipes Primary: ®6 x 2 Secondary: ®4 x 8
Machine cable 5m (connector on both ends)
Connected controller *4 CR800-D, CR800-R, CR800-Q

P> External Dimensions/Operating Range Diagram

S 360
8
=58 340
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(Installation =2 230 4-09 installation hole
reference) i~ —
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310 2-M12 ion hole
4-M8 jack-up hole
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< ®16h7] 16h7
%]j GB ( Eﬂj& Cross-section Y-Y 52
112 X ®70 Detail of X part i
135 “ Eﬂ%’ (Standard specification) View B
Detail of Y part

Variable dimensions

Robot series A B
RH-3FRHR3515 583 150
RH-3FRHR3512C 613 120 *1:Instaration platform is prepared by customer
’ +2: Space required for the battery replacement, etc.
RH-SFRHR3S1ZW | 613 120 *3: Space required for the machine cable between devices

(Clean, watery

proof specification)

Waterproof spe ation

¢ |P65-rated and can be washed with water
¢ Uses food-grade grease (NSF H1)*1
e Prevents any peeling of the coating (coating-free)

*1: Hygiene-related guidelines from the US NSF (National Sanitation Foundation)

P> Features

Cleanroom specification

¢|SO Class 5 cleanliness
eSuitable for clean environments, such as transporting electrical/
electronic components and pharmaceutical products.
*Wiring and tubing can be installed internally in the tip.
Prevents contamination produced by problems such as cable

twisting or abrasi

on

Reduced equipment space
By suspending the machine from the ceiling, wasted (1) Constructed so that
space is eliminated and less space is needed for the it can be suspended
entire installation. from fittings installed
on top of the ceiling

blem of tangled tubes

the shaft.)

RH-3FHR work area Range of movement for a horizontal,

(Plan view: Cylinder shape) multiple-joint type robot
(Plan view)

Ll Noarm joists, making instal-
lation simple. ﬁﬂ_l_n
N H—‘ no
41) f No.2 arm | |
a2 :Du_?ﬂl 3 2]
=
Ja
Accessible on Inaccessible (2) Internal gripper tubing
all sides area channels are provided — Wiring channels

in the tip axis, making
tube installation easy
and eliminating the pro-

(Handles up to 4 inside

Easy installation and startup

Fitted on

Base the joists

provided in shaft
cavity

(3) When a compact system starts up that is
top of contained within the robot’'s maximum range
of movement, the cylindrical movement range
limitation function can be used to ensure that
robot movement does not extend beyond the
specified cylindrical range, allowing startup
adjustment to be made without having to worry

about interference.

No interference

In the normal
movement range
the arm strikes
the pillar

Pillar

Movement
restricted to
cylindrical limit

*1: The environmental resistance specifications (C: Cleanroom specifications, W: Waterproof
specifications) for the RH-3FRHR is factory-set custom specifications.

*2: At the maximum speed on the X-Y flat surface in the robot's control point, it is obtained
with each speed of J1, J2, and J4. The control point is the position offset by the rated
inertia from the flange.

*3: Value for a maximum load capacity of 1 kg. The cycle time may increase if specific
requirements apply such as high work positioning accuracy, or depending on the
operating position.

(The cycle time is based on back-and-forth movement over a vertical distance of
25 mm and horizontal distance of 300 mm.)

: Select either controller according to your application. CR800-D: Standalone type,
CR800-R: MELSEC iQ-R compatible type, CR800-Q: MELSEC Q Series compatible type.

: Preservation of cleanliness levels depends on conditions of a downstream flow of
0.3 m/s in the clean room and internal robot suctioning. A ®8-mm coupler for suctioning is
provided at the back of the base.

*6: Direct jet to the bellows is excluded.

=

o

RH: Horizontal, multiple-joint type
Maximum load capacity 3: 3kg
Series FRH: FR series

Installation specification
R: Ceiling

Arm length 35: 350mm
Vertical stroke 12: 120mm 15: 150mm

Controller type
D: CR800-D
R: CR800-R
Q: CR800-Q

Protection specification
Blank: Usual environment
specifications
C: Cleanroom specifications
W: Waterproof specifications
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MELFA

CR800-R
CR800-Q
CR800-D

Controller
CR800-R/Q/D

MELSEC iQ-R/Q compatible robot controller

Uses a multi-CPU configuration that dramatically im-
proves its interaction with FA equipment and also offers
highly precise control and fast yet simple information
management.

Standalone type robot controller
Can be constructed as the control nucleus for robot con-
trollers.

W

i ~ 5 i ~ -

CR800-R CR800-Q CR800-D
P> Specifications
CR800-R CR800-Q CR800-D
Robot CPU R16RTCPU Q172DSRCPU Built-in
Path control method PTP control and CP control
Number of axes controlled Maximum 6 axes + additional 8 axes available
Robot language MELFA-BASIC V, VI
Position teaching method Teaching method, MDI method
Number of teaching points points 39000 26000 39000
ooty | Number of steps step 78000 52000 78000
Number of programs unit 512
General-purpose /O points ) ) 0input/0 output ) 0 input/0 output
(8192 input points/8192 output points with the multiple CPU common device) (Up to 256/256 when options are used)
Dedicated I/0 points Assigned to multiple CPU common device Assigned to general-purpose /0
Gripper open/close points 8 input / 8 output *6
External | EMergency stop input points 1 (redundant)
input/ Door switch input points 1 (redundant)
uifELi Enabling device input *7 points 1 (redundant)
Emergency stop output points 1 (redundant)
Mode output points 1 (redundant)
Robot error output points 1 (redundant)
Synchronization of additional axes points 1 (redundant)

Encoder input channels 2 Q173DPX (optional) 2
RS-422 ports 1 (dedicated T/B)
Ethernet ports 1 (dedicated T/B)

1 (for customer) 10BASE-T/100BASE-TX/1000BASE-T Correspondence with CC-Link IE Field Basic (Ver.A1d or later)

USB *5 ports 1 (USB port of programmable controller CPU unit) 1 (Ver. 2.0 device functions only, mini B terminal)
Interface | Additional-axis interface channels 1 (SSCNET IlI/H)
Extension slot *1 slots 1 (Avaiable only for function expansion option card) 2
R/C communication interface | channels — 2 (daisy chain)
Remote 1/0 channels 1 (Ver.2)
Memory extension slot slots — 1
Ambient temperature °C 0 to 40 (controller) / 0 to 55 (robot CPU) 0to 40
Relative humidity %RH 4510 85
Input voltage range *2 v F{F\{/V-ZFF\‘/4FF{/7FF{, RH-SFRH/SFRHR/GFRH/1 2FRH/20FRH: Single-pha§e AC 200V to 230V
-13FR/20FR/7FRLL, RH-1FRHR: Three-phase AC 200V to 230V or Single-phase AC 230V
Power RV-2FR, RH-3FRH: 0.5
supply RH-3FRHR, RV-4FR, RH-6FRH: 1.0
Power capacity *3 KVA RH-12FRH/20FRH: 1.5
RV-7FR (except RV-7FRLL): 2.0
RV-7FRLL, RV-13FR, RV-20FR: 3.0
External dimensions (including legs) mm 430(W) x 425(D) x 99.5(H)
Weight kg Approx. 12.5
Structure [protective specification] Self-contained floor type/open structure (Vertical and horizontal position can be placed) [IP20]
Grounding *4 Q 100 or less (class D grounding)

*1: For installing option interface.

*2: The rate of power-supply voltage fluctuation is within 10%.

*3: The power capacity indicates the rating for normal operation. Take note that the power capacity does not include the inrush current when the power is turned on.
The power capacity is only a rough guide and whether or not operation can be guaranteed depends on the input power-supply voltage.

*4: Grounding works are the customer’s responsibility.

*5: Recommended USB cable (USB A-to-USB mini B): MR-J3USBCBL3M (Mitsubishi Electric), GT09-C30USB-5P (Mitsubishi Electric System & Service Co., Ltd)

*6: RV-2FR series has 4 inputs and 4 outputs.

*7: Mode selection switch provided by the customer.

Controller

MELFA FR

SERIES

CR800-R/CR800-Q

P> External Dimensions
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P> External Dimensions
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Multiple CPU environment

<CR800-R> <CR800-Q>
R35B  5-slot High-speed standard
Base R38B  8-slot base between multiple
R312B  12-slot CPU
Base
R61P Q35DB  5-slot
power | RE2P Q38DB  &-slot
sueply | Re3P Q312DB  12-siot
R64P Q61P
ROOCPU power | QB2P
RO1CPU SUPPY | QB3P
R02CPU Q64PN
PLC R04CPU Universal Model
cPy ROSCPU QO3UD(E/V)CPU
R16CPU QO04UD(E/V)HCPU
R32CPU QO6UD(E/V)HCPU
R120CPU &0 Q10UD(E)HCPU
RO8SFCPU-SET Q13UD(E/V)HCPU
Satety | R16SFCPU-SET Q20UD(E)HCPU
ey R32SFCPU-SET Q26UD(E/V)HCPU
R120SFCPU-SET Q100UD(E)HCPU

Note) For details of the PLC units, refer to the

PLC manual or the Mitsubishi Electric FA

website, etc.
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MELFA FR

OPTIONS OPTIONS

RV-FR Mechanical Options

Robot arm options (RV)

O
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RV
13FR rrp—
2FR 4FR 7FR Specifications
7FRLL 13FRL
2FRL 4FRL 7FRL 20FR
Machine cable (Standard) 1E-VDO[] (sink) o _ _ _ _ 1 to 2 valves with solenoid valve cable.
Fixed 5m 1E-VDOLIE (source) [Jindicates the number of valves (1 or 2); output: ®4
. 1F-VDO[J-02 (sink) 1 to 4 valves with solenoid valve cable.
® Solenoid valve set 1F-VDOLIE-02 (source) - o o o - [ indicates the number of valves (1, 2, 3, 4); output: ®4
1F-VDO[J-03 (sink) o 1 to 4 valves with solenoid valve cable.
1F-VDOLIJE-03 (source) - - - - [ indicates the number of valves (1, 2, 3, 4); output: ®6
-~ _ _ _ _ Straight cable for 2-valve systems, robot connector on one end,
1E-GR35S © unterminated on the other. Total length: 350 mm
(@) Hand output cable
3 y _ Straight cable for 4-valve systems, robot connector on one end,
1F-GR358-02 © © o © unterminated on the other. Total length: 500 mm
U
. I 1S-HC30C-11 O - - - - 4-point type, with a robot connector on one side and unterminated on the other.
I' Machine cable (replacement) | ® | Hand input cable
I s 8-point type, with a robot connector on one side and unterminated on the other.
I Fixed 2,10, 150r20m : 1F-HC35S-02 - o o o o Total length: 1000 mm
Flexible 10, 150r 20 m
! 1 o o o o _ For 1- to 4-®4-valve systems; total length: 630 mm (including 180 mm curled section)
: | o 1E-5T04001C Dlindicates No. of tubes (2, 4, 6 or 8), 2 or 4 only in the RV-2FR and RV-2FRL
Hand curl tube
1 1 ! For 1- to 4-®6-valve systems; total length: 1150 mm (including 250 mm curled section)
I 1 | 1 1N-ST060LIC - - - - O [J indicates No. of tubes (2, 4, 6 or 8) 5
. . (] !
! Solenoid valve set (SInk/SOUI’CG type) 1 1 ! 1 Forearm external 1F-HB01S-01 For the forearm. External wiring box used for connecting the gripper input cable,
I With dedicated hand output cable I I | ® wiring set 1 ) : - o o o o Ethernet cable and the electric gripper and force sensor cable. -
' 110 4 valves # [ | ! ! Forearm external For the forearm. External wirin i
5 g box used for connecting the force sensor, o
! 1 : 1 wiring set 2 1F-HB02S-01 - o o o o electric gripper and Ethernet cable. 8-
|
| [ ! Base external F-HAOTS For the base. External wiring box used for connecting the electric gripper communications -
| o ® wiring set 1 1 1501 - o o o o output, electric gripper and force sensor cable and Ethernet cable. Includes gripper input. 'Co
[ | —
| Base external For the base. External wiring box used for connecting the electric gripper communications I~
1 : : -ead e e e e o e e | wiring set 2 1F-HA02S-01 - o o o o output, electric gripper, force sensor and Ethernet cable. No gripper input. g
1
l i ificati i Replacement type, 2, 10, 15 or 20 m ()
___________________________ i1 1 J1axis movement range modification I Machine cable 1E-COUCEL41 ep ype, 2, 10,
. I , i - : o o o o O | OOindicates cable length (02, 10, 15 or 20 v
——————————————————————————— - 1 1 J2axis movement range modification (RV-2FR series) ! @ | (replacement) (ixed) inicates cable length (02, 10. 15 or 20 m) e
1 1 . ags . . 1 : -
! I' J3 axis movement range modification (RV-2FR series Machine cable Replacement type, 10, 15 or 20 m =
1 Hand OUtPUt cable 'L | To be installed by th 9 " ( ) 1 (replacement) (flexible) 1F-OOLUCBL-41 o o o o [0 indicates cable length (10, 15 or 20 m) o
I Used when solenoid valves are provided by ; 1 'obeinstallea by the customer. I . . o
| h 1 | | 1S-DH-11J1 - - - - Stopper for changing the range, installed by customer 6
1
1 the customer ;o | 1 J1 axis movement range 1F-DH-05J1 - - = O @] Stopper for changing the range, installed by customer (Also compatible with RV-7FRLL) a
1 P | 1 modification 1F-DH-04 — — O - — Stopper for changing the range, installed by customer
! [ 1 l 1F-DH-03 - O - - — Stopper for changing the range, installed by customer
1 1 1 "
| |
; - ; | f;;zz;::emem range | s pH-11J2 O — - — - Stopper for changing the range, installed by customer
1 1 1
___________________________ | 1 :
___________________________ A\ 1 1 | \rfozillz ;}g\r/]ement range 1S-DH-11J3 O - - = - Stopper for changing the range, installed by customer
! 1 L e e e e e e e e e e e e e e e e e e e m == 1
i Hand input cable ® : D e o e o e _____
I' For gripper sensor signal input ;! . i
' 3} Foreamoxtomalwiing set
I L «Forearm external wiring set RV-4FR/7FR/13FR/20FR series tooling machine configurations
1 1 .
. . *Base external wiring set The required options differ depending on the gripper (tool) configuration. The table below lists the “Forearm external wiring sets” and “Base external wiring sets”
I 1 . ~ required for the different gripper configurations. Select wiring sets accordingly.
1

1
|
I
1
|
I
e - - - - 1 1 Required equipment
Forearm
AR - b @ Gripper configuration Wiring mode Body Forearm external Base external Commen
! L specifications X X
. Hand curl tube @ o I @ Option mount [ wiring set wiring set (*3)
1 Tube for pneumatic grippers (1 to 4 tubes) o - . -
L . . . Internal -SHO1 —-(*1) - Air tubes: Up to 2 sets (®4 x 4), 8 input signals
I I 1 1 -Pneumatlcgnpper+grlpperlnpu15|gnals ”””””””””””””””” :”””””””””””’ ”_””" ””””””””””””””””
| o | External Standard —(*2) - Air tubes: Up to 4 sets (®4 x 8)
| o o L o o e o o e e e e e e e e e e e mm - _ (I 1 *Pneumatic gripper + gripper input signals| internal | -8HO5 | —(*1) | (1F-HA0O1S-01) | Airtubes:Upto1set(®4 x2), 8inputsignals
1 1 : e Vision sensor External Standard 1F-HB01S-01 (*2) 1F-HA01S-01 Air tubes: Up to 4 sets (®4 x 8)
- o E M o M M M M M M M M M M M M M B L o o o o & m o m e m o m — o — — = —
*Pneumatic gripper + gripper input signals Internal | -SHO4 | (1) | (1F-HA01S01) | Airtubes:Upto1set(0o4x2) 8inputsignals
*Force sensor External Standard 1F-HB01S-01 (*2) 1F-HA01S-01 Air tubes: Up to 4 sets (®4 x 8)

*Pneumatic gripper + gripper input signals| Internal

interface.

*1: For pneumatic grippers with internal wiring, solenoid valves should be provided.
*2: For pneumatic grippers with external wiring, solenoid valves, tubing and input cables, etc. should be provided as necessary.
*3: For machines with internal wiring and tubing, a base external wiring set is included with the machine and does not need to be provided separately.

|
. |
| - _(* | ~ f .
! mri:‘nalsw;:ir;i%/a done | +Vision sensor (Extornal ai tubes) SH02 (*1) (1F-HA01S-01) External air tubes: Up to 4 sets (04 x 8)
! oeP : * Force sensor External Standard 1F-HB01S-01 1F-HA01S-01 Air tubes: Up to 4 sets (¢4 x 8)
1 . . * Electric gripper + gripper input signals | |nt | -SHO02 — 1F-HA01S-01
1 The factory default specification ! - | memal _______J .SHO2_ | = | (IEHA0ISOI L
. .. . 1 * Vision sensor External Standard 1F-HB01S-01 1F-HA01S-01
I is for wiring/tubing to be routed | B et
I' internally to the wrist with an | - Internal -SHO3 - (1F-HA025-01)
' outlet from the mechanical I SVISOMSENSOr P T [ T T
, outle ; S — External Standard 1F-HB02S-01 1F-HA02S-01
; |
|
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OPTIONS OPTIONS

Robot arm options (RH)

RH

Specifications

3FRH 6FRH 12FRH grpyp

O

suoneooadg uondQ 10qoy

20FRH
1F-VDOO-01 (Sink) 1 to 4 valves with solenoid valve cable.
B 1F-VDOLIE-01 (Source) O indicates the number of valves (1, 2, 3, 4); output: ®4
Machine cable (standard)
Fixed 5m 1S-VDOJ-01 (Sink) 1 to 4 valves with solenoid valve cable.
@ 1S-VDOLJE-01 (Source) O indicates the number of valves (1, 2, 3, 4); output: ®6
Solenoid valve set
1S-VDO04-05 (Sink) 4 valves with solenoid valve cable. output: ®4
1S-VDO4E-05 (Source) (standard)
1S-VD04W-05 (Sink) 4 valves with solenoid valve cable. output: ®4
1S-VDO4WE-05 (Source) (cleanroom specification / waterproof specification)
_ For 4-valve systems, robot connector on one end, unterminated on the other, with drip-proof grommet
1F-GR60S-01 o o o Total length 1,050 mm, straight CBL
® Hand output cable
Straight cable for 4-valve systems, robot connector on one end, unterminated on the other.
e e e e e e e e e e e e e e = === === == 1S-GR35S-02 - - - O R
I Total length: 450 mm
I' Machine cable (replacement) |
| . _ _ 8-point type, with a robot connector on one side and unterminated on the other, equipped
1 lee_d 2' 1 O’ 150r20m ! 1F-HC35C-01 O O with a splash-proof grommet. Total length: 1650 mm (including 350 mm curled section)
=== 1 Flexible 10, 15 or20m : 8-point ith a robot t ide and unterminated on the oth ipped
: _ _ _ -point type, with a robot connector on one side and unterminated on the other, equippe:
1 1 ! | ® Hand input cable 1F-HC35C-02 O with a splash-proof grommet. Total length: 1800 mm (including 350 mm curled section)
P . . ! !
' Solenoid valve set (SInk/SOUrce type) @ ) ! 1 : 16-HCO0S-01 B _ _ o 4-point type, with a robot connector on one side and unterminated on the other, equipped
1 1 With dedicated hand output cable ! l | with a splash-proof grommet. Total length: 1210 mm
L 1 to 4 valves | 1 ! I 1E-ST0408C-300 O O — — For 4-®4-valve systems; total length: 1000 mm (including 300 mm curled section) o)
" : ! : : I ® Hand ourl tube 1N-ST0608C-01 - - O - For 1- to 4-06-valve systems; total length: 1300 mm (including 250 mm curled section) 8‘
1 ) I I 9
Hand tube 1S-ST0304S - - - O @3 for 2 valves (customer-usable length: 400 mm) —_
(I ) ) I | ®
' 1 ] 1 | 1F-HS604S-01 Internal wiring and tubing set for the tip axis (8 gripper inputs + ®6 for two valves) (@]
_________________________ - - — - O - N e}
| ! For 350 mm Z-axis stroke =
[ 1 r ] A I ii i ip axis (8 gripper i =t
I . . J1 axis movement range modification 1F-HS6045-02 _ _ o _ Internal wiring anc;l tubing set for the tip axis (8 gripper inputs + ®6 for two valves) =
o e e e e Y Y Y L L ________ 1 ) . : @ ! For 450 mm Z-axis stroke o
1 ] I J2 axis movement range modification | Internal wiring and T e e sot or e 1 20e (8 cmoar e = 04 for T ) S
' 1 ' To be installed by the customer. . ® | 1iomg set orrippers | 1F-HS4085-01 — | o | = | - | momalwiingand ubing sctor the i axis (8 grpper inputs + 04 orfour valves) 8
1 | Hand output cable @ " : I ” : ..,. =
! 1 Used when solenoid valves are provided | : ________________________ - 1F-HS408S-02 - O - - L";f’;:é":]':rg_:’;?s':;’;"kiw for the tip axis (8 gripper inputs + ®4 for four valves) 8
: : by the customer : 1 1F-HS304S-01 o Wiring and piping set for internal mounting in the tip axis (compatible with 4 input points g
L - a - - - for gripper systems+®3-2 solenoid valve systems) 2
[ I 1 gripper sy: 3% >
| .- . - -
: I | : | Internal wiring and tUblng set for gr.lppers @ : ) External user wiring 1F-UT-BOX O O - - External outlet box for user wiring (gripper input/output, gripper tubes)
1 : ! 1 1 An air tube and cable set used to run air tubes | and tubing box 1F-UT-BOX-01 — - O - External outlet box for user wiring (gripper input/output, gripper tubes)
(] : 1 1 and gripper InpUt Slgnal Cabl.es from inside | Machine cable 1F-D0UCBL-41 o o o o Replacement type, 2, 10, 15 0r 20 m
e e el 1 | the second arm to the shaft tip | (replacement) (fixed) O indicates cable length (02, 10, 15 or 20 m)
1 I_ - STt TTTTmTTTTTTTTT -‘I 1 : 1 Machine cable Replacement type, 10, 15 or 20 m
1 | Hand input cable @ | 1 ; 1 (replacement) (flexible) | 1F-HHLUCBL-41 o o o O | OO indicates cable length (10, 15 or 20 m)
. . . 1
: I For gripper sensor S|gna| input oy : 1F-DH-02 — — O — Stopper for changing the range, installed by customer
| )
' L | | .:;Ozﬁliz:;g;ement range 1F-DH-01 O O - - Stopper for changing the range, installed by customer
g : [ | : 1 @ 1S-DH-05J1 — — — O Stopper for changing the range, installed by customer
"o 1 : | ! J2 axis movement range | 1S-DH-11J2 - - - - Stopper for changing the range, installed by customer
: IL g 1 : modification 1S-DH-05J2 - - - O Stopper for changing the range, installed by customer
___________________________ 1 |
1 1
——————————————————————————— Ll 1
[ " 1
1 1 Hand curl tube @ : [ |
1 1 Tube for pneumatic grippers (1 to 4 tubes) ) ! ! 1
L | 1
I
[ 1 1
1 1 .. .
LI | : i External wiring and tubing box @ I
: : 1, 1 Auseful option for taking air tubes and signal :
ol e e T o Iy ! wires out from the back end of the second arm or |
U e e e e e e ! : running gripper wiring and/or tubing outside the robot |
LI ) ! |
: |
1 1 Hand tube (for RH-3FRHR series) @ L Wiring/ I
1 1 Tube for pneumatic grippers (2 tubes) | : | tubing outlet |
[ | 1
|
LB = o o I
T [ UIH | 1 I |
[ [ = 1 E :
' o = : 1 : T |
[ oy |
I bmm m m e e e e e e e e e e e e mmmmmm—— - - " 1
I e e mcmccmcccemmmem - !
| I
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MELFFA R
SYSTEM OPTIONS (R Type Controller)

R Type Controller

No. Name Model Specifications
@ Simple teaching box (7, 15 m) R32TB (-**) 7 m: Standard; 15 m: Special (model name includes “-15”)
(@) High-performance teaching box (7, 15 m) R56TB (-**) 7 m: Standard; 15 m: Special (model name includes “-15”)
® Teaching box conversion cable (33—32) 2F-33CONO3M Conversion cable for connecting the CR800 controller to the R33TB/R57TB. Cable length:3m
@ Encoder distribution unit oF-YZ581 Unit useé for conhecting multiple controllers to one rotary encoder when using
the tracking function (for 4 robots)
® Controller protection box CR800-MB Houses a controller and provides protection against dust and water. (IP54)
® Computer support software mini version 3F-15C-WINE Simplified version (DVD-ROM), (RT ToolBox3 mini)
@ Computer support software 3F-14C-WINE With simulation function (DVD-ROM), (RT ToolBox3)
Computer support software Pro version 3F-16D-WINE Professional version (DVD-ROM), (RT ToolBox3 Pro)

Ethernet

Optional Configurations (Functions)

Vision system

No. Name Model Specifications
® Force sensor set 4F-FS002H-W200 Set of devices required for force control functionality, including force sensors,
4F-FS002H-W1000 the interface unit, and support software.
MELFA-3D Vision 3.0 3F-53U-WINM MELFA-3D Vision software
---------------------------- (®) Safety option 4F-SF002-01 Devices required by the safety functions

Slot in

Robot CPU &
f module Option Configurations (Software Expansion Functions)
i SSCNETIIH
H cable No. Name Model Specifications
MELFA b Pack 2F-DQ510 Enables all A-type functions
@ Smart Plus Card Pac 2F-DQ520 Enables all A and B-type functions
. . 2F-DQ511 Selects and enables one function from the A-type functions
Function expansion card MELFA Smart Plus Card " :
(MELFA SmartPlus) 2F-DQ521 Selects and enables one function from the A and B-type functions
Machine cable i @ X Classifi-

Function outline

Robot Servo cation

Robot controller

Calibration istance function Assists positional calibration with peripheral devices using 2D vision sensors.

Improves positioning accuracy by automatically correcting
the vision sensor coordinates.

<Standard devices> Automatic calibration

Encoder
distribution
unit

@Teaching box conversion cable

A Improves positioning accuracy by correcting the robot coordinates
and work coordinates from the vision sensor.

Work coordinate calibration

Uses vision sensors to adjust the relative locations of multiple robots.
Improves positioning accuracy during coordinated operation.

Inter-robot relational calibration

Teaching box
(optional)

o
o
3
=
=
=2
o
=
@]
o
=
o
=1
(2]
o
@
o,
=
o
o
=3
o
3
o

Intelligent function

2D vision sensor enhancement function A Various vision applications are used to facilitate vision alignment.
K Robot mechanism thermal compensation function A Improves positioning accuracy by compensating for thermal expansion in the robot arm.
Pulse encoder Safety options - — - - - P— " - — - - -
Coordinated control for additional axis A Function for highly accurate coordination (interpolation) with additional axis (straight coaxial)
Preventive maintenance function A Function for managing the robot status by tracking operation status.
(Maintenance simulation, Wear calculation function) * Compatible with robot controller Version A3 or later.

Automates 3D vision sensor parameter adjustment work, and improves measurement

R33TB R57TB USB cable SSCNETII/H MELFA 3D Vision enhancement function B and recognition performance using Al technology.
* Compatible with robot controller Version A3 or later.
USB communication Additional axis function A
Quickly detects abnormalities in drive system components
Servo before they to affect robot behavior.
(MR-J4-B) Predictive maintenance function B v )

) X * Compatible with robot controller Version A4 or later.
(Fault detection function) * By enabling this function, it is also possible to use the preventive maintenance function
(maintenance simulation and wear calculation function).

Al function

Utilizes Al technology to perform repeated learning in a short time

Enhancement function for force sense control B period to calculate the optimal insertion pattern.
* Compatible with robot controller Version A4 or later.

<Software options>

RT ToolBox3
volbe

RT ToolBox3 mini @
RT ToolBox3

RT ToolBox3 Pro

@ Controller protection box

<Feature options>

5 #_ MEFA3D Vision3.0 B P
3

@ Force sensor set MELFA-3D Vision 3.0 Camera head supplied by the customer
Manufacturer: ENSENSO GmbH.
(Supplier: IDS Imaging Development Systems GmbH.)
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SYSTEM

Q Type Controller

System Configuration

Ethernet

Vision system

Machine cable
Robot

<Standard devices>

@Teaching box conversion cable

11

Teaching box
(optional)

R33TB R57TB

<Software options>

R Toteery
RT ToolBox3 mini @

RT ToolBox3
RT ToolBox3 Pro @

<Feature options>

o=

Force sensor set

Robot CPU
module

SSCNETIII/H
cable

Slot in Q173DPX

MELSEC iQ-R series

Robot controller

USB cable

Safety options

Pulse encoder 3
Servo
Function

expansion card
(MELFA SmartPlus)

ee @

SSCNETIII/H

USB communication

:4 s CE h
. M:L&-snviﬂma.o@

(9) MELFA-3D Vision 3.0

Additional axis function

Servo
(MR-J4-B)

@ Controller protection box

Camera head supplied by the customer
Manufacturer: ENSENSO GmbH.
(Supplier: IDS Imaging Development Systems GmbH.)

OPTIONS (Q Type Controller)

Optional Configuration (Controller

MELFA FR

SERIES

No. Name Model Specifications
[©) Simple teaching box (7, 15 m) R32TB (-**) 7 m: Standard; 15 m: Special (model name includes “-15”)
(@) High-performance teaching box (7, 15 m) R56TB (-**) 7 m: Standard; 15 m: Special (model name includes “-15”)
® Teaching box conversion cable (33—32) 2F-33CONO3M Conversion cable for connecting the CR800 controller to the R33TB/R57TB. Cable length:3m
@ Controller protection box CR800-MB Houses a controller and provides protection against dust and water. (IP54)
[C Computer support software mini version 3F-15C-WINE Simplified version (DVD-ROM), (RT ToolBox3 mini)
® Computer support software 3F-14C-WINE With simulation function (DVD-ROM), (RT ToolBox3)
@ Computer support software Pro version 3F-16D-WINE Professional version (DVD-ROM), (RT ToolBox3 Pro)
Optional Configurations (Functions)
No. Name Model Specifications
Force sensor set 4F-FS002H-W200 Set of devices required for force control functionality, including force sensors,
4F-FS002H-W1000 the interface unit, and support software.
[©) MELFA-3D Vision 3.0 3F-53U-WINM MELFA-3D Vision software
afety option 4F-SF002-01 evices required by the safety functions
@ Saf i S Devi ired by th fety fi i

Option Configurations (Software Expansion Functions

)

No. Name Model Specifications
MELFA S Plus Gard Pack 2F-DQ510 Enables all A-type functions
mart Plus Card Pac 2F-DQ520 Enables all A and B-type functions
MELFA S Plus Card 2F-DQ511 Selects and enables one function from the A-type functions
mart Plus Car 2F-DQ521 Selects and enables one function from the A and B-type functions

Classifi-

cation

Calibration 1ce function

Automatic calibration

Function outline

Assists positional calibration with peripheral devices using 2D vision sensors.

Improves positioning accuracy by automatically correcting
the vision sensor coordinates.

< A Improves positioning accuracy by correcting the robot coordinates
S ) I
B Work coordinate calibration and work coordinates from the vision sensor.
=
-f Inter-robot relational calibration Uses vision sensors to adjust the relative locations of multiple robots.
S Improves positioning accuracy during coordinated operation.
(=2}
% 2D vision sensor enhancement function A Various vision applications are used to facilitate vision alignment.
= Robot mechanism thermal compensation function A Improves positioning accuracy by compensating for thermal expansion in the robot arm.
Coordinated control for additional axis A Function for highly accurate coordination (interpolation) with additional axis (straight coaxial)
Preventive maintenance function A Function for managing the robot status by tracking operation status.
(Maintenance simulation, Wear calculation function) * Compatible with robot controller Version A3 or later.
Automates 3D vision sensor parameter adjustment work, and improves measurement
MELFA 3D Vision enhancement function B and recognition performance using Al technology.
* Compatible with robot controller Version A3 or later.
c Quickly detects abnormalities in drive system components
2 - ' ) before they to affect robot behavior.
13} Predictive maintenance function ) ) _
5 . X B * Compatible with robot controller Version A4 or later.
= (Fault detection function) * By enabling this function, it is also possible to use the preventive maintenance function
&5 (maintenance simulation and wear calculation function).
Utilizes Al technology to perform repeated learning in a short time
Enhancement function for force sense control B period to calculate the optimal insertion pattern.

* Compatible with robot controller Version A4 or later.

o
o
3
=
=
=2
o
=
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o
=
o
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o
@
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=
o
o
=3
o
3
o
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SYSTEM

D Type Controller

System Configuration

Robot —

<Standard devices>

@ SD memory card

Pulse encoder

Encoder
distribution
unit

Encoder
interface

Robot controller

R33TB

{1}

Teaching box
(optional)

R57TB

<Software options>
N

/ N\
/' RT ToolBox3 Pro \

Version 1.008

<Feature options>

USB cable

RT ToolBox3 mini

RT ToolBox3
RT ToolBox3 Pro @

8 _2

Force sensor set

Ethernet

Additional
axis interface

Safety options

@

UsB
communication

Vision system

Parallel input/  External input/
output unit output cable

Parallel input/  External input/
output interface  output cable

CC-Link-IE
Field-compatible
network base card

Function
" expansion card
CC-Link (MELFA SmartPlus)
interface

<«

Programmable
controller

® base card

<Controller Options>

Ta Saymmss CE
#_ MEFA3D Vision3.0 B ?

20) MELFA-3D Vision 3.0

SSCNETII/H

@ Controller protection box

e

Camera head supplied by the customer
Manufacturer: ENSENSO GmbH.

Servo
(MR-J4-B)

(Supplier: IDS Imaging Development Systems GmbH.)

OPTIONS (D Type Controller)

Optional Configuration (Co

oller

MELFA FR

SERIES

No. Name Model Specifications

(@ | Simple teaching box (7, 15 m) R32TB (-*%) 7 m: Standard; 15 m: Special (model name includes “-15”)

(2) | High-performance teaching box (7, 15 m) R56TB (-%%) 7 m: Standard; 15 m: Special (model name includes “15”)

(® | Teaching box conversion cable (33—>32) 2F-33CONO3M Conversion cable for connecting the CR800 controller to the R33TB/R57TB. Cable length:3m
Parallel input/output unit Sink type 2A-RZ361

@ P P { Sourc);pty)pe) 2A-RZ371 32 outputs/32 inputs * Cannot be used with safety options.

(® | External input/output cable (5, 15 m) 2A-CBL#* CBLO05: 5 m; CBL15: 15 m, one end unterminated For 2A-RZ361/371
Parallel input/output interface (Sink type) 2D-TZ368 .

32 outputs/32 t

® (built-in) (Source type) | 2D-TZ378 HIpUISASE Inputs

(@ | External input/output cable (5, 15 m) 2D-CBL3** CBLO05: 5 m; CBL15: 15 m, one end unterminated For 2D-TZ368/378

Encoder distribution unit SFYZ581 Unit usecf for conhecting multiple controllers to one rotary encoder when using

the tracking function (for 4 robots)

® Controller protection box CR800-MB Houses a controller and provides protection against dust and water. (IP54)

Computer support software mini version 3F-15C-WINE Simplified version (DVD-ROM), (RT ToolBox3 mini)

@ | Computer support software 3F-14C-WINE With simulation function (DVD-ROM), (RT ToolBox3)

@ | Computer support software Pro version 3F-16D-WINE Professional version (DVD-ROM), (RT ToolBox3 Pro)

@ | SD memory card 2F-2GBSD 2 GB, logging

CC-Link interface 2D-TZ576 CC-Link intelligent device station Ver. 2.0, for 1-4 stations

® Network base card 2D-TZ535 Communications interface for installation in an HMS Anybus-CompactCom module.
(Ethernet/IP interface) HMS Ethernet/IP module (AB6314-B-218) to be provided by the customer.

Network base card 2D-TZ535-PN Communications interface for installation in an HMS Anybus-CompactCom module.
(PROFINET interface) HMS PROFINET IO module (AB6489-B) to be provided by the customer.

@ Network base card SF-DQ535 Communications interface for installation in an HMS Anybus-CompactCom module.
(CC-Link-IE Field interface) HMS CC-Link-IE Field module(AB6709-B-116) to be provided by the customer.

Network base card SF-DQ535-EC Communications interface for installation in an HMS Anybus-CompactCom module.
(EtherCAT interface) HMS EtherCAT module(AB6607-D-224) to be provided by the customer.

Optional Configurations (Functions)
No. Name Model Specifications
Force sensor set | 4F-FS002H-W200 | get of devices required for force control functionality, including force sensors,
4F-FS002H-W1000 the interface unit, and support software.
[} MELFA-3D Vision 3.0 3F-53U-WINM MELFA-3D Vision software
@) Safety option 4F-SF002-01 Devices required by the safety functions

o
o
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Option Configurations (Software Expansion Functions

No.

@

Name Model Specifications
MELFA S Plus Card Pack 2F-DQ510 Enables all A-type functions
mart Plus Card Pac 2F-DQ520 Enables all A and B-type functions
MELFA S Plus Card 2F-DQ511 Selects and enables one function from the A-type functions
mart Plus Car 2F-DQ521 Selects and enables one function from the A and B-type functions

Classifi-

cation

Calibration assistance function

Automatic calibration

Function outline

Assists positional calibration with peripheral devices using 2D vision sensors.

Improves positioning accuracy by automatically correcting
the vision sensor coordinates.

S ) N A Improves positioning accuracy by correcting the robot coordinates
(s}
B Work coordinate calibration and work coordinates from the vision sensor.
=
f Inter-robot relational calibration Uses vision sensors to adjust the relative locations of multiple robots.
S Improves positioning accuracy during coordinated operation.
(=2
3 2D vision sensor enhancement function A Various vision applications are used to facilitate vision alignment.
= Robot mechanism thermal compensation function A Improves positioning accuracy by compensating for thermal expansion in the robot arm.
Coordinated control for additional axis A Function for highly accurate coordination (interpolation) with additional axis (straight coaxial)
Preventive maintenance function A Function for managing the robot status by tracking operation status.
(Maintenance simulation, Wear calculation function) * Compatible with robot controller Version A3 or later.
Automates 3D vision sensor parameter adjustment work, and improves measurement
MELFA 3D Vision enhancement function B and recognition performance using Al technology.
* Compatible with robot controller Version A3 or later.
- Quickly detects abnormalities in drive system components
2 - ) . before they to affect robot behavior.
13} Predictive maintenance function ) ) ;
g i X B * Compatible with robot controller Version A4 or later.
= (Fault detection function) * By enabling this function, it is also possible to use the preventive maintenance function
< (maintenance simulation and wear calculation function).
Utilizes Al technology to perform repeated learning in a short time
Enhancement function for force sense control B period to calculate the optimal insertion pattern.

* Compatible with robot controller Version A4 or later.




suondo !

OPTIONS

Solenoid valve set

RH-3FRH and 6FRH
RH-12FRH and 20FRH

When grippers or various other tools are mounted on the end of the
arm, this solenoid valve option is used to control those tools. Fitted
with features such as manifolds, couplings and connectors to
facilitate mounting on the robot body.

The solenoid valve attachment shapes differ depending on the
robot. Note the attachment shape before using.

Hand output cable

Cable size x No. of cores | AWG#24 (0.2 mm?) x 12 cores
Total length: 300 mm (RV), 1050 mm (RH)

Useful for using solenoid valves other than the optional solenoid
valve set.

One end can be connected to the gripper signal output connector
in the robot. The other end is unterminated (bare cable).

Hand input cable

ﬂ>\_m_

Cable size x No. of cores | AWG#24 (0.2 mm?) x 12 cores

1000 mm (RV), 1650/1800 mm
(RH: Includes a 350 mm curled section)

Total length:

Used when the air gripper is designed by the customer. Used to
convey gripper open/close confirmation signals and grip confirma-
tion signals to the controller.

One end can be connected to the gripper signal input connector on
the top of the robot body. The other end is connected to a sensor in
the gripper designed by the customer.

Hand curl tube

RIS

Material Urethane

®4 (external), ®2.5 (internal); length:
180 mm curled section, 250 + 200 mm straight section

Size (mm)

Curl tube for air gripper.

Internal wiring and tubing set for grippers

(—\
L[__/,

T

/
%

Body option

An air tube and cable set used to run input signal cables from inside
the second arm to the shaft tip. An air tube and gripper input signal
cable set.

Includes grease (for applying to the upper part of the shaft), silicon
rubber and cable ties.

External user wiring and tubing box

This is a useful option for taking
air tubes and signal wires out Wiring/tubing outlet

from the back end of the |
second arm or running gripper ‘

wiring and/or tubing outside the —
robot. Features a coupling for E T*
exiting air tubes and a hole with i =
cable clamps to secure exiting

signal wires. Optional gripper

output cables and gripper input

cables can be secured.

J1 axis movement range modification

i ﬂ;‘

RV (*1) RH
1 (Standard +240°) (Standard +170°) J1
+210°, +150°, +90° | +150°, +130°
i (Standard -240°) (Standard -170°)
: -210°, -150°, -90° -150°, -130°

*1: For RV-2FR or RV-2FRL. -
Refer to the specifications for information on other models. =

The J1 axis range of movement is limited by mechanical stoppers
on the robot body and by the controller parameters. Use this feature
when the range of movement needs to be limited due to problems
such as interference with nearby devices.

Machine cable (replacement)

Fixed cable 2m, 10m, 15m or 20m
Flexible cable | 10, 15 or 20 m; min. bend radius: 100 R or more

Used for replacement of the standard machine cable (5 m) included
to extend the distance between robot controller and the robot main
unit and connect it. There are 2 types of cables: fixed and flexible.
Both type consists of motor signal cable and motor power cable.

OPTIONS

Simple teaching box

R32TB
External |45 ) x 292 (H) x 106 (D) mm
dimensions
Weight Approx. 0.9 kg (body only, excluding cables)
Display LCD type: 24 characters x 8 rows, backlit
:Display Japanese, English
anguages

Used for creating, editing and managing programs, to teach oper-
ating positions and for jogging. Fitted with a 3-position enabling
switch to ensure safe use.

When multiple robots are used, the connections can be switched to
a single teaching box.

Parallel input/output unit

<Input>
Model DC input -
No. of input 32 T
Isolation method Photocoupler isolation 5 L
Rated input voltage | 12V DC 24V DC e

Rated input current | Approx. 3mA | Approx. 7 mA

<Output>
Model Transistor output
No. of outputs 32 7
Isolation method Photocoupler isolation g

Rated load voltage | 12/24 V DC e
Maximum load current | 0.1 A/output

Used when external input/outputs are added.

Connector cables for external devices are not included. External
input/output cables (for parallel input/output units) are available as
options.

Both sink and source types are available.

#*Cannnot be used with safety option.

External input/output cables (for parallel input/output units)

Total length: 5o0r156m

Cable size x No. of cores | AWG#28 x 25P (50 cores) '

This is a dedicated cable for connecting external peripheral devic-
es to parallel input/output unit connectors.

One end is matched to the parallel input/output unit and the other
end is unterminated. Input/output signals from peripheral devices
should connected via the unterminated end of the cable. One cable
supports 16 inputs and 16 outputs. If a parallel input/output unit is
installed, 32 inputs and 32 outputs are connected per unit, so two
cables must be added.

MELFA FR

SERIES

High-performance teaching box

See P.66 for details.

R56TB
External
ARTehIE 252 (W) x 240 (H) x 114 (D) mm
Weight Approx. 1.3 kg (body only, excluding cables)

Interface USB port (1)
6.5-Inch TFT (640 x 480)

DIty Color touch-screen, backlit
Display Japanese, English
languages

High-performance teaching box with improved monitor function in
addition to the R32TB function.

Parallel input/output interface

<Input>
Model DC input
No. of input 32
Isolation method Photocoupler isolation
Rated input voltage | 12V DC 24V DC

Rated input current | Approx. 3 mA | Approx. 9 mA

<Output>
Model Transistor output
No. of outputs 32
Isolation method Photocoupler isolation

Rated load voltage | 12/24 V DC
Maximum load current | 0.1 A/output

Installing this option on the controller allows external input/output to
be used.

Connector cables for external devices are not included. External
input/output cables (for parallel input/output interfaces) are avail-
able as options. The input/output specifications are the same as for
PLC interfaces.

Both sink and source types are available.

External input/output cables (for parallel input/output interfaces)

Cable size x No. of cores | AWG#28 x 20P (40 cores) \?

Total length: 50r15m

This is a dedicated cable for connecting external peripheral devic-
es to parallel input/output interface connectors.

One end is matched to the parallel input/output interface and the
other end is unterminated. Input/output signals from peripheral
devices should connected via the unterminated end of the cable.
One cable supports 16 inputs and 16 outputs. If a parallel input/out-
put interface is installed, 32 inputs and 32 outputs are connected
per unit, so two cables must be added.
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CC Link Interface

Communication

Bit/word data transfer

functions
Station type Intelligent device station
Support station Local station

(no master station function)

CC-Link-compatible
version

Ver.2, allows extended cyclic
configuration

No. of isolated
stations

Isolation of 1, 2, 3 or 4 stations
can be configured

The CC-Link interface option augments CC-Link functionality by
allowing cyclic transmission of word data as well as bit data to the

robot controller.

EtherNet/IP-compatible network base card

Installation module

AB6314-B-218

Transmission

10BASE-T/100BASE-TX

specifications
No. of inputs Max. 2,048
No. of outputs Max. 2,048

EtherNet/IP communication can be achieved
by having the customer install an HMS
Anybus-CompactCom module (order code:
AB6314-B-218) in the network base card

(2D-TZ535).

EtherCAT-compatible network base card

Installation module

AB6707-D-224

Transmission
specification

100Mbps (100BASE-TX)

No. of inputs

Bit device : Max. 256 points
Word device: Max. 128 points

No. of outputs

Bit device : Max. 256 points
Word device: Max. 128 points

EtherCAT communication can be achieved
by having the customer install an Anybus-

CompactCom

module  (order  code:

AB6707-D-224) in the network base card

(2F-DQ535-EC).

Controller protection box

Houses a controller and provides protection against dust and water.

(IP54)

]
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Mounting
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CC-LinkIE Field-compatible network base card

Installation module | AB6709-B-116
jliag=micsicn 1Gbps (1000BASE-T)
specifications

No. of inputs Max. 2,048

No. of outputs Max. 2,048

CC-Link |E Field communication can be
achieved by having the customer install an
HMS Anybus-CompactCom module (order
code: AB6709-B-116) in the network base
card (2F-DQ535).

PROFINET-compatible network base card

Installation module AB6489-B
JLIansmission 100BASE-TX
specifications

No. of inputs Max. 2040
No. of outputs Max. 2040

PROFINET 10 communication can be achieved
by having the customer install an HMS
Anybus-CompactCom module (order code:
ABB489-B) in the network base card
(2D-TZ535-PN).

Safety option

Allows people to approach and enter the work area without stop-
ping the robot.

Input signal 8 systems (duplicated)
Safety Output signal 4 systems (duplicated)
expansion - -

unit External dimensions 115 x 168 x 100mm

Applicable robot controller CR800-R/Q/D

MELFA FR
OPTIONS
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Model R56TB

TFT color LED display provides colorful displays for greater ease of
operations.

The new R56TB teaching box delivers enhanced robot operations.

Outfitted with monitoring functions on par with PC support software, it has become even easier to use to edit programs, set
parameters, and display /O status.

The touch panel GUI allows easy programming and monitoring, and switches arranged around the panel ensure efficient robot
operations.

The teaching box is also equipped with a USB memory interface for backing up controller data without the use of a PC.

R56TB is... An upgraded teaching box model to R32TB. In addition to “training” the robot, its LCD display and monitoring

functions can be effectively used for debugging tasks.

Specifications/Functions

Item Specification
External dimensions | 252mm (W) x 240mm (H) x 114mm (D)
Body color Dark gray

Weight 1.3kg (main unit only, excluding cable)

Connection method | Connection with controller using a dedicated connector
Interface 1 USB port
Display 6.5” TFT color LCD display; 4 status indicator LEDs

Touch panel, emergency stop button, enabling switch (3 positions),

o ez TB button, wheel, 30 operation keys

Display languages Japanese, English
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Features

Improved display performance

eAdopts a VGA (640x480)
full-color touch panel for

USB connection interface

By connecting USB memory, controller data may be
backed up without the need to have a PC on site.
user-friendly screen layouts. Program information, parameter information, system
eVisual menu screens ensure information, and other such data may be backed up, as
easy operations. with a PC.

Enhanced user-friendliness
I'L /' /

| -ﬂl}’ |

The teaching box can be
held with one gripper by
gripping the grip handle, and
the enable switch operated
with a finger on the same
gripper. The other gripper
can be used to operate the
touch panel and buttons. The
right and left grippers may
be interchanged.

User-defined screen functions

Monitor screens may be indi-
vidually created to suit each
user's debugging task. De-
bugging time is shortened by
being able to easily display
the screen to monitor.

[ HOO
IR

Menu display

Functions on par with PC software

e Program editing screens use
a large layout (6.5") to dis-
play programs in an easy-to-
understand fashion.

ePrograms can be written and
parameter names entered
easily using the keyboard
screen.

eText can also be entered
using a stylus pen.

e Program debugging time can
be shortened via screen op-
erations, such as the /O
monitor screen, which was
not available with R32TB.

Operations panel

v Cmmmestmmsemmss The robot operations screen
‘ provides the same functions
as the robot controller panel,

s —
Paer o [ PorskERER | o [wwe
5= [T [ [53eE®

ERRRESET | 10005 1
e and may be used to activate
A e such automated operations
iz as servo on/off, startup, shut-

down, reset, and program
selection.

Monitoring screens
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Model 4F-FS002H-W200/1000

Assembly/processing tasks are performed in the same manner
as a human being, while sensing the force that is applied to the gripper.
Tasks requiring subtle adjustment and detection of force can be performed.

Improved production stability

Parts can be inserted/attached without damage, while adjusting for
displacement absorptions caused by parts variations and subtle
external forces. Work stability is improved by position latching and
retry processing at times of work failure. Furthermore, quality can
be managed using log data, and the causes of work errors can be
analyzed.

Realization of complex assembly and processing tasks

Parts can be inserted/attached without damage, while adjusting for
subtle external forces. Action direction and pushing force can be
changed by detecting the contact force, and interrupt processing
can be performed using trigger conditions that combine position
information and force information.

Easy control

Programs can be easily created using dedicated robot language.
Based on representative examples of application programs, work
programs can be easily created in response to each customer’s
required task.

Product features

Simple operations

The robot can be quickly “taught” accurate positions based on
position and force data from the teaching box. Work conditions can
be verified and adjusted by viewing the position and force data
from the teaching box and the graph waveform on RT ToolBox3.

Item Features
Force control Function for controlling robots while applying a specified force
C';%rﬁa Stiffness control Function for controlling the stiffness of robot appendages
Gain changes Function for changing control characteristics while the robot is running
Execution of interrupts Interrupts can be executed (MO triggers) under trigger conditions combining position and force information.
Controller dethrc(t)iei)n Data latch Function for acquiring force sensor and robot positions while contact made
Data reference Function for display force sensor data and maintaining maximum values
Synchronous data Function for acquiring force sensor information synchronized to position infromation as log data and displaying it in graph form
ngge Start/stop trigger Allows logging start/stop commands to be specified in robot programs
FTP transmission Function for transferring acquired log files to the FTP server

Force sense control

Enables/disables force sensor control and sets control conditions while jogging.

Force sense monitor

Displays sensor data and the force sense control setting status.

Teaching box
Teaching position search

Function for searching for the contact position.

Parameter setting screen

Parameter setting screen dedicated for the force sense function. (For R56TB/R57TB)

System Configuration

Force Sensor Specifications

OPTIONS

Vv
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Model 3F-53U-WINM

Software for 3D vision sensors for small robots that deliver high-speed
and high-accuracy measurements. The unique model-less recognition
process allows bulk picking at a high speed.

Compact and lightweight

The compact and lightweight body (camera head: 175x52x50mm,
0.65 kg) can be used for hand-eye and fixed camera configura-
tions. It can also be used in a mist environment due to its improved
environmental resistance (IP65/IP67).

Automatic calibration

Equipped with an automatic calibration that automatically aligns
the robot and vision sensor. This makes adjustments much easier.

Automatic parameter setting with Al

Mitsubishi’s original Al technology and simulation technology auto-
mate the sensor parameter adjustment work, which requires expert
knowledge. Anyone can easily achieve the same performance as
a skilled worker in a short time without needing an actual machine.
(Only when model-less recognition is used, compatible models:
N35-804-16-IR, N35-806-16-IR, N35-808-16-IR)

Main product
(Optional)

MELFA
SmartPlus

MELFA Smart Plus Card Pack
AB type (2F-DQ520) or
MELFA Smart Plus Card

B type (2F-DQ521)

Robot controller

Product configuration

- Teaching box

Robot (FR series) (R56TB or R32TB)

Main product (Standard configuration)

o e € b .

.‘ m:&an vision 3.0 & ) [RT ToolBox3] [RT ToolBox3 Pro]
3F-14C-WINJ  3F-16D-WINJ
3F-15C-WINJ

MELFA-3D Vision software

Can be the same Note 1) l

(DControl unit

(@PC for running
RT ToolBox3
@LAN @LAN cable ®
0
cable LAN cable Power
supply
(@Switching When a
hub (@LAN cable PoE-compatible

(®Calibration PoE-compatible (®ENSENSO N35 camera cable
plate/pattern cable recommended Up to 2 units is not used

:Standard product ‘Optional product  Others: Items prepared by the customer

Recommended models

MELFA-3D Vision 3.0
(Manufactured by Mitsubishi Electric)

N A MrsuesH ce b
®_ MELFA3D Vision 3.0 (B)

Camera head purchased by the customer
Manufacturer: ENSENSO GmbH.
(Supplier: IDS Imaging Development Systems GmbH.)

For more details, please refer to the IDS website.
https://en.ids-imaging.com/ensenso-3d-camera-n-series.html|

Name

Specifications Quantity

@ PC for running

OS: Windows 10 Professional/
Enterprise (64bit)

the MELFA- CPU: Intel Core i7 (9th generation) 1
3D Vision 3.0 RAM: 8 [GB] or more
software HDD: 100 [GB] or more
Gigabit Ethernet port x1
@ PC for running RT ToolBox3 installed 1
the RT ToolBox3 | (can be used with (D)
® Switching hub™" | 1000BASE-T or higher, PoE-compatible x1
@ LAN cable Category 5e or higher x3
(5 Camera head _ “

mounting jig

ENSENSO N35 series (infrared model)
- See the table below.

2

® Camera head Manufacturer: ENSENSO GmbH. x1
Supplier: IDS Imaging Development Systems GmbH.|

Category 5e or higher, PoE-compatible

]
@ LAN cable Recommended: AD00268 x1
(Supplier: IDS Imaging Development Systems GmbH.)
Calibration plate/ | Compatible with the camera head model selected in ®
pattern Supplier: IDS Imaging Development Systems GmbH. x1

*1) The switching hub must be compatible with Gigabit Ethemet and PoE.
If you do not use a PoE-compatible cable, you need to provide a separate camera power cable.

*2) There are also ENENSO N35 series models other than those shown in the table below. For more
dtetails, please check with IDS Imaging Development Systems GmbH.

*3) A PoE-compatible LAN cable is recommended. If you do not use a PoE-compatible cable, you need
to provide a separate camera power cable.

Workpiece distance and

measurement range

Model N35-804-16-IR | N35-806-16-IR | N35-808-16-IR | N35-1204-16-IR | N35-1604-20-IR
" gt 388x291~ 287x215~ 231x173~ 315x236~ 248x186~
easurement range™1 [mml 860x645 435x326 290x217 431x323 268x201

Minimum workpiece size
(reference)

Model-less:Short side of 1/25 of measurable area — long side of 1/3 of measurable area
Model matching: Short side of 1/10 of measurable area — long side of 1/3 of measurable area

Measurement time

Approx. 0.8 seconds

Recognition time*2

Model-less: Approx. 0.5 seconds/Model matching: Approx. 1 second

Work distance
(Upper 'surface),

ltem Unit Specification Value
" . Rated load - 4F-FS002H-W200 | 4F-FS002H-W1000
<Product Configuration> (@ Force sensor interface unit (2F-DQ561)
Max. static load Fx, Fy, Fz N 200 1000
@ RS-422 ' Mx, My, Mz | Nm 4 30
«-\'D (® Power supply . Fx, Fy, Fz N 0.3
s@ Adapter cable cable 5)24-V DC Bleakinolbad Mx, My, Mz Nm 0.03
power supply — -
. ®SSONET #/H Consumption current mA 200
(®Force sensor Weight (sensor unit) g 360 580
R LAN/USB " A
l p — _ External dimensions mm D80x32.5 DI0x40
W Protective structure - IP30
—) ¥ Somol
@Sensor Y contrerer Force Sense Interface Unit Specifications
ra”doa‘";g’r‘g ‘ 4 Item Unit Specification Value
RS-422 ch 1 (For sensor connection)
- Teaching pendant Interface 1 (For robot controller and
b ' (RS6TB/R32TB) SN oh additional axis ampconnection)
RV-FR Power Input voltage Vdc 24+5%
supply Power consumption | W 25
Product Configuration External dimensions mm 225(W)x111(D)x48(H)
Weight kg Approx. 0.8
Name Qty. Name Qty. Construction — | IP20 (Panel installation, opentype)
(DForce sensor Qty. 1 ®24V DC power supply Qty. 1 R
Sensor mounting adapter (for 4F-FS002H-W1000
@Force sensor interface unit Qty. 1 ®24V DC power supply cable im 9 P ( )
®Sensor adapter (*1) Qty. 1 @Serial cable between the unit and sensor|  5m INETGE Gl [TEE U Boce]
@Adapter cable Qty. 1 ®SSCNET Il cable 10m Sensor mounting adapter (for RV-2/4/7FR) 1F-FSFLGSET-01
*1 Not included in 4F-FS002H-W1000. An adapter needs to be selected from the chart at right and purchased Sensor mounting adapter (for RV:13/20FR) 1F-FSFLGSET-02

separately in accordance with your robot model.

* 4F-FS002H-W200 comes with a sensor mounting adapter (for RV-2/4/7FR).

Work distance*3 480~1000 350~550 280~360 600~850 700~800
Focal length 650 420 310 700 750
External dimensions [mm] W175xD52xH50

Weight [kg] 0.65

Usage environment [deg C] 0~45

Protection Level IP65/1P67

*1) This value is for when using MELFA-3D Vision 3.0. It may differ from the measurement range of the camera head.

*2) This is the standard time from the start of recognition to output. The process may take longer than the standard time depending on the conditions of the
surrounding environment, workpieces, and processing parameters.

*3) The distance between the front end of the camera to the measurement point. All areas cannot be used at the same time.

Work distance
(Lower surface)
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Model 3F-14C-WINJ/3F-15C-WINJ/3F-16D-WINJ

"RT ToolBox3/mini/Pro

I Visual programming

RT ToolBox3 includes the visual programming function of RT VisualBox, which enables intuitive operations. It is easy to start up robots even
without knowledge of robotics. It also supports simulation, allowing you to perform motion confirmation and interference checks of programs

suondo

Software for program creation and total engineering support.

This is PC software that supports all processes from system startup to debugging and operations, including programming and
editing, verification of the scope of operations prior to introducing a robot, estimation of tact time, robot debugging prior to
startup, and monitoring of robot conditions and malfunctions during operations.

Windows® compatible

e Easy operations on Windows®
e Compatible with Windows®10 (32bit, 64bit) and 11

Simulation functions

e Compatible with all models that connect to the CRn-500 Series,
CRn-700 Series, CRn-750 Series, and CRNn-800 Series controllers.

*Robot movements and tact times can be calculated using a PC
(not available with the mini version).

eRobot movements, operational status, input signals, and servo
conditions can be monitored.

Full support, from programming to startup and maintenance

ePrograms can be edited using MELFA-BASIC IV, V and VI and
(varies depending on the model).

eRobot movements, operational status, input signals, and servo
conditions can be monitored.

Enhanced maintenance functions

eEquipped with a maintenance forecast function that notifies users
of the robot’s greasing time and battery life, and an assistance
function for position recovery in the event of trouble, the software
is effective for preventive maintenance and for shortening recov-
ery time.

eData is managed by project, to allow collective backup of the
entire system.

I Program editing and debugging functions
Programs are created using MELFA-BASIC IV, V and VI."
A multi-window format has been adopted for greater work efficiency and
enhanced editing.Operations such as program step executions and
breakpoint settings can be conveniently verified.

I 3D viewer

The 3D viewer allows easy verification of robot poses and movements,
verification of the limit values of user-defined parameters, and virtual
placements of peripheral devices by basic objects.

It can also be used to check for interferences between the robot and
peripheral devices. Distance measuring functions are also available on the
screen.

I Simulation functions

Programs that have been created can be executed in the PC, movements
can be verified, and the tact times of specified parts of a program can
be measured. Such simulation functions are also effective for preliminary
system examinations. Servo simulations can also be performed, for prelimi-
nary examination of loads. Signals can be coordinated with GX works2 and
GX works3 for easy creation of line simulators. A maximum of 8 robots can
be operated, and coordinated movements among robots can be verified.

02 s [ront Ao ok Comdewe M| - |

I Monitoring functions
Program execution status, variables, 1/O signals, etc. can be monitored.
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: MELFA BASIC is a language that has been developed based on the usability and user-friendliness
of the widely-used conventional BASIC language, with the addition of commands needed for robot
control. MELFA BASIC IV/V not only offers these additional commands, but also incorporates struc-
turing and parallel processing functions that were difficult to realize with BASIC, for even greater
ease of use and detailed control.

<Example of a Pick & Place program>

&
Mov Psafe ‘Move to evasion point Main support, parameter management, etc.
Mov Pget,-50 ‘Move above workpiece Joint, linear, and circular
extraction position interpolation, optimal
Mvs Pget “‘Workpiece extraction positon ~ Movements | acceleration/deceleration control,
Dly 0.2 “Wait 0.2 seconds compliance control, collision
Hclose 1 ‘Close hand detection, singular point passage
Dly 0.2 ‘Wait 0.2 seconds " y -
Mvs Pget,-50 ‘Move above workpiece Input/output E:::yo‘f/wmd signals, interrupt
extraction position
Wait M_In (12)=1 ‘Wait for signal A Arithmetic calculation, pose
Mov Pput,-80 ‘Move above i . (position), strings, =
placement position CEIEETS Iggic ope)rations ¢ e - e (et
Mvs Pput i position o
Dly 0.2 “Wait 0.2 seconds Additional Multi-tasking, tracking, vision =
Hopen 1 ‘Open hand functions sensor functions

I Maintenance functions
Maintenance functions include maintenance forecasts, position recovery

created with visual programming on a 3D layout.
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I MELFA Works

The MELFA Works function can be used in RT ToolBox3 Pro. MELFA Works, an add-in tool of SolidWorks, can simulate robot production
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systems on SolidWorks and output the data of processing paths on workpieces.

CAD links

Work data for performing sealing operations and other such tasks that require many
teaching steps can be easily created by selecting the processing area on the 3D
CAD data. Since work data is created from 3D CAD data, even complex 3D curves
can be generated, and the number of teaching steps can be significantly reduced.

Simulation of robot operations

Robot programs, including 1/0 signals, can be simulated. That is, the operations of
the actual system can be reproduced as they are. The I/O signals of a robot
controller may be simulated according to two methods: (1) by defining movements
associated with I/O signals in a simple manner, or (2) by linking robot programs with
GX Simulator2/3

Interference checks

Interferences between the robot and peripheral devices can be checked. Items that
are to be subject to an interference check may be specified simply by clicking on it
on screen. If an interference is detected, information about the interference (name of
the part, the program line that was executed, the position of the robot when the
interference occurred, etc.) may be stored in a log file.

Calibration

The point sequence data of CAD coordinates created using CAD links is corrected
into robot coordinate data, and the operation program and point sequence data are
sent to the robot. In consideration of the frequent need for calibration onsite, the

calibration tool is an application separate from SolidWorks®, designed to run
efficiently on a laptop PC without SolidWorks® software.

Cycle time
The cycle time of robot operations can be measured as if you are using a

stopwatch. The cycle time of specified locations of a program can also be
measured.

I Screen configuration

SolidWorks®

0B

Calibration tool
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Please contact your local
representative or sales office.

The multifunctional electric gripper option supports customer’s various
applications with various functions, great lineup, and highly accurate gripping

Highly advanced control impossible with air cylinders

Grip force/speed setting according Operation stroke setting according Easily applied to inspection,
to the target workpiece to the shape of the target workpiece in addition to workpiece handling
Grip patterns can be set according to the Even when target workpieces are different in Applications to inspection are possible with
grip target, such as soft workpieces and size, the optimal stroke can be specified feedbacks of the torque or position of the
heavy workpieces, with the torque specifica- with the operation position specification. gripper, including whether a workpiece is

tion and grip speed setting.

gripped or not or whether a workpiece is
acceptable or not with workpiece dimen-
sion measurement.

New applications will be available.

2) Robot cable

2) Electric gripper control unit

2) Gripper cable

1) Electric gripper

<Option range>

For RV-2F
(Refer to the next page for other models.)

<Electric gripper>

Components
Name Quantity Remarks
1) | Electric gripper 1 Select the model by the grip force and stroke.
Electric gripper control unit 1 Connected to the electric gripper.
2) | gripper cable 1 Connects the electric gripper and control unit.
Robot cable 1 The cable type differs depending on the robot model.

Specifications of the electric gripper control unit

Item Specifications Remarks

External dimensions | 60 (W) x 60 (D) x 40 (H)

Weight Approx. 200 g

Input power 24V DC +10%, Powered by the robot controller

source 1A (max.) (Customers need to prepare no power supplies.)
No. of teaching points 32 points Position data for multiple-point position control

* Only one model of the electric gripper control unit is available for the electric grippers.
(Note 1) To install the electric gripper to a mechanical interface, fabricate an attachment separately.

(Note 2) The cable of the electric gripper is not designed to be resistant to bending.
Take cautions to prevent any stress from applying to the cable while the robot is operating.

Item Specifications Exterior image
Max. grip force 5.0 to 150N
Bl e Grip force adjustment range 100 to 30% of the max. grip force
(4 models) Stroke 3.2to 38mm
Max. speed 100mm/s(Screw type : 50mm/s)
Min. speed 20mm/s
Max. grip weight 0.05 to 1.5kg
Repetitive stop accuracy +0.01 to 0.02mm
Weight 90 to 890g
Max. grip force 2.0N
Grip force adjustment range 100 to 30% of the max. grip force
Stroke 13mm
3-claw type Max. speed 100mm/s
() GeE ) Min. speed 20mm/s
Max. grip weight 0.02kg
Repetitive stop accuracy +0.03mm
Weight 190g
Type Model Stroke(mm) Grip force(N)
. 4F-MEHGR-01 3.2 15t05
.% Single-cam type 4F-MEHGR-02 7.6 1.8t06
§ 4F-MEHGR-03 14.3 6.6 to 22
& Screw type 4F-MEHGR-04 38 45 to 150
3-claw type 4F-MEHGR-05 13 06to2

OPTIONS
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Please contact your local
representative or sales office.

Configuration requirement of the multi-function electric gripper

RV-2FR series
No. Name: model Quantity Purchased at Remarks
1 Electric gripper 1 Mitsubishi Electric
- — - — - Electric gripper used by customers
2 Control unit for the electric gripper: 4F-MEHCU-01 1 Mitsubishi Electric
3 Electric gripper installation flange 1 Fabricated by customers | Electric gripper used by customers
4 Robot 1 Mitsubishi Electric Standard specifications
5 Banding band/fixing plate As required | Fabricated by customers | For fixing a cable
RV-4FR/7FR/13FR/20FR series, external wiring specifications
No. Name: model Quantity Purchased at Remarks
1 Electric gripper 1
2 Control unit for the electric gripper: 4F-MEHCU-02 1 Mitsubishi Electric Electric gripper used by customers
3 Adapter cable: 4F-MEHCBL-01 1
4 Electric gripper installation flange 1 For fixing the tip of the electric gripper
Fabricated by customers —
5 Electric gripper control unit installation stand 1 For wiring from a forearm
Robot
6 Robot, 1 Standard specifications
standard (external wiring) specifications External wiring sets (option) need to be connected to each of the forearm part and base part.
- . 1F-HA01S-01: When the gripper input signal and Ethernet signal are used together
v External wiring unit for the base 1 1F-HA02S-01: When the force sensor signal and Ethernet signal are used together
s External wiring unit for the forearm 1 Mitsubishi Electric 1F-HB01S-01: When the gripper input signal and Ethernet signal are used together
9 1F-HB02S-01: When the force sensor signal and Ethernet signal are used together
e - ifications: Wrist wiring custom specifications
9 Wrist wmrég mteénal-wmng specifications: 1 SHO2: When the gripper input signal and vision sensor signal are used together
RV-DFR-SH02/SH03 SHO03: When the force sensor signal and vision sensor signal are used together

RH-FR series
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No. Name: model Quantity Purchased at Remarks
1 Electric gripper 1
2 Control unit for the electric gripper: 4F-MEHCU-02 1
Relay cable 1
RH-3FRH35/45/5515
&C specifications 4F-MEHCBL-02 1
Z=120 (Length: 1300 + 150 mm)
RH-6FRH(M)(C)35/45/5520 o ) o
Mitsubishi Electric Electric gripper used by customers
4F-MEHCBL-03
3 | RH-8FRH(M)(C)35/45/5534 (Length: 1600 + 150mm) 1
RH-12FRH(M)(C)55/70/8535 4F-MEHCBL-04
RH-20FRH(M)(C)8535 (Length: 1800 + 150mm) 1
RH-12FRH(M)(C)55/70/8545 4F-MEHCBL-05
RH-20FRH(M)(C)10035/45 (Length: 2100 + 150mm) 1
4 Banding band, nylon clamp, etc. 1 Fabricated by customers For fixing a cable
5 Electric gripper installation flange 1 Fabricated by customers For fixing the shaft tip of the electric gripper

RV-4FR/7FR/13FR/20FR series, piping internal wiring specifications

Remarks

An external wiring set for the base is enclosed with the internal wiring

Accessory
Specifications Possible gripper configuration External wiring set External wiring set
for the forearm for the base
_SHO2 -E!elctric gripper + gripper input signal _ 1F-HA01S-01
+Vision sensor
«Electric gripper
-SHO3 +Vision sensor - 1F-HA02S-01

Force sensor

type robot.

Electric gripper -
. control unit External wiring

t for the f
,l- set 1or the Torearm
N
0= Se

‘
PV

Electric gripper

In-machine cable outlet

Base part

Electric gripper Adapter cable

<RV-2FR attachment diagram>  <RV-4FR/7FR/13FR/20FR attachment diagram> <RH-FR gripper attachment diagram>

Electric gripper
control unit

___—Gripper cable
Electric gripper
control unit

Control unit
attachment plate

Electric gripper -

M
H




WIRING SOLUTION

M (Manufactured by AnyWire: Exclusively for Mitsubishi Electric robots)

The AnyWire ASLINK wiring system can be incorporated in MELFA robots, to resolve gripper wiring problems.
By connecting the AnyWire dedicated cable unit to the standard wiring of a conventional robot,
all 256 I/0 points of the robot gripper can be used without drawing external wiring to the robot arm.

By introducing AnyWire ASLINK

Before introduction

External wiring
multicore cable

Wire bundle 2

y
ol s
: Multicore
’ cable
iscon- :
) nection!
4\.
=

-Limited number of wires in multi-core cable
Increased size due to relay box

Increased weight

*Frequent stoppages due to disconnection

Increased P
weight g

Multicore cable

After introduction

Four-core cable

General-purpose cable
can be used

Compact -
and

» ‘ h lightweight /=
Standard wiring
is used ,

performance
(a gripper
A movements

Reduced Reduced

wiring risk of
work discon-
<~ nection

«Larger number of points with fewer wires

«Elimination of relay box

-Conversion with easy additions and detachments

«Easy assembly using connector branches

*Reduced risk of disconnection with the use of internal cables

MELFA x AnyWire ASLINK wiring/device calibration

No. Device Model Quantity Supplier Remarks

® Forearm external wiring set 1F-HB02S-01 1 Mitsubishi Electric

@ Base external wiring set 1F-HA02S-01 1 Mitsubishi Electric

® AnyWire ASLINK unit To be selected as required n AnyWire

@ Forearm conversion adapter cable BL2-RVAS 1 AnyWire 200mm fixed cable

® Base conversion adapter cable BL2-RVBS 1 AnyWire 200mm fixed cable

® AnyWire ASLINK master unit QJ51AW12AL 1 Mitsubishi Electric For Mitsubishi Electric PLCs

Forearm

Gripper output signal connector
(GR1, GR2)

fn

1
t wiring set

1
1
1 . -
| @ Forearm conversion

1 adapter cable ;
]

(3 AnyWire ASLINK unit \ /

Of the external wiring set, the cable for
1. gripper input signals (OP1, OP3) or
2. force sensors/electric grippers (OP2,
OP4) may be used as conversion
adapter cable ® and ®), to be selected
as required by the customer.

When using a vision sensor LAN with
ASLINK, consult with an AnyWire

r M
|
L
[
|
|
|
|
service center in advance. ﬂ

H Compatible models
RV-4FR/7FR/13FR/20FR Series Base
(excluding -SH specifications)
(Note) For other models, inquire wiring set
with the service center.

allowable
current
total 1A)

PLC
==

ax. 5m,

t

(5) Base conversion
adapter cable
(@ Base external

® AnyWire ASLINK
master unit

}

<To be
prepared by
customer>

(@ Forearm external
wiring set (example)

Forearm external S @ Forearm
wiring set conversion
adapter cable
e
- =T~
= ]

-

(5 Base conversion
adapter cable

(@ Base external
wiring set (example)

TECHNICAL INFORMATION

MELFA FR

SERIES

Calculating the Inertia

A tolerable inertia is set in the mechanical interface for robot arm. If a load exceeding this inertia is mounted,
the robot may vibrate or an overload alarm may occur when the robot moves. When selecting the robot, it
must be considered whether the hand or load to be mounted on the arm is suitable. The method of calculating

the load inertia is explained below.

Example 1 | Horizontally articulated robot

Calculate the total inertia around the J4 axis.

|=|Z1 +|22+W1L12+W2L22

Hand

Workpiece

Hand center of gravity

I :Total inertia around the J4 axis

1z : Load inertia
W: Each weight (kg)

For square shape
1

For round shape

L4
7 Workpiece center o a2+bh? L r2
- Lo .| of gravity Load inertia: lz=W~- 12 Load inertia:lz=W- 2
[Example of calculation]
Hand Workpiece
; .
1
150£>\ ' 100mm !
| |
Hand center of gravity |- GDQ.Skg ! H
0.152+0.12 0.042
50mm_| | ) Load inertia: 1z, =2.5 X —————— Load inertia: 1z,=1.5 %
Workpiece center 12 2
100mm | of gravity =0.0068Kg-m? =0.0012kg-m?

The total inertia around the J4 axis:

1=0.0068+0.0012+2.5x0.05%+1.5x0.12
=0.030kg-m?

This falls within the tolerable inertia.

The RH-6FRH tolerable inertia (rating) is 0.01 kg-m2 so 0.030 kg-m?2 exceeds the tolerable inertia.
However, if the hand center of gravity is aligned with the J4 rotary axis, and the workpiece is grasped directly below the J4 axis, both
L1 and L2 become zero (0), so the total inertia around J4 axis can be determined by the following formula:

1=0.0068+0.0012=0.008kg-m?< 0.01kg-m?

Even if the total inertia is exceeded, consider changing the grasping method or changing the position.

o
(2]
=2
2.
o
=
=1
=h
o
=1
3
=
]
=}
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TECHNICAL INFORMATION

Example 2 = For vertically articulated robot

With the vertical articulated robot, the load moment for the wrist axis (J4 axis to J6 axis) and the load inertia for the wrist axis (J4 axis to
J6 axis) must be reviewed. Consider the hand to be used and the posture of the workpiece, and calculate the load moment and load
inertia applied on each of J4 axis to J6 axis. An example of the review is shown below.

Example for calculating load moment (For J5 axis with flange facing downward)

Assume the following conditions as shown on the right:

Hand weight - W1 (kg) |
Hand center of gravity position :L1 (m) ' J5 axis
Workpiece weight : W2 (kg) m

Workpiece center of gravity position : L2 (m)

In this case, the load moment applied on the J5 axis is determined as follows.
Where, g: gravitational acceleration (m/sec?).

J5 axis load moment (Nm): M=W1xL1xg+W2xL2xg

Confirm that this value M falls within the tolerable moment of the model to /
be selected.

Hand W1kg

Workpiece W2kg

Hand center of gravity N
L1 o

< Workpiece center
L, of gravity

Example of calculating load inertia (For J6 axis)

Assume the following conditions as shown on the right:
Hand weight : W1 (kg) h

Distance from the J6 axis center to |

the hand center of gravity position : L1 (m) | J6 axis
Workpiece weight 1 W2 (kg)

Workpiece center of gravity position : L2 (m)

In this case, the load inertia applied on the J6 axis rotation is determined
as follows. Workpiece Wzkg
The hand and workpiece shapes shall be square respectively, L.
with dimensions of a1xb1 and a2xb2 respectively.
(a: Vertical length, b: Horizontal length)

Hand W1kg

Hand center of gravity N
Load inertia around the hand J6 axis (kg-m2): L
l=lz1+W1xL12=W1x(a12+b12)/12+W1x L12 i< V\florkpi."t"ce center
Load inertia around the workpiece J6 axis (kg-m2): < L2 > orravily
l2=lz2+W2x L22=W2x (a22+b22)/12+ W2 x L22

Load inertia around the J6 axis (kg'm?2) based on the hand + workpiece:

I=l1+l2

Confirm that this value falls within the tolerable inertia of the model to be
selected.

Note) If the posture change other than in the downward direction is large, the load moment around J4 axis must also be confirmed.
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