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About this manual

The texts, figures, diagrams and examples contained in this manual
are exclusively intended to explain the installation, operation and
control of the industrial robots described in this manual.

If questions arise concerning the installation and operation of the
units described in this manual then please do not hesitate to
contact your responsible sales office or sales partner
(see cover page).

Current information as well as answers to frequently asked questions
are located on the internet at: http://www.mitsubishi-automation.com.

MITSUBISHI ELECTRIC EUROPE B.V. reserves the right to make
technical alterations to this manual at any time without notice.

© 04/2020






Safety instructions

Target group

This manual is aimed solely at recognised, trained professional electricians acquainted with the safety
standards valid within automation technology. Planning, installation, startup, maintenance and
checking of the robot and its accessories may only be carried out by approved, trained professional
electricians acquainted with the safety standards of automation technology. Any interference/tam-
pering with the hardware and software of our products not described in this manual may only be car-
ried out by our expert personnel.

Use in accordance to the instructions

The industrial robot FR series is only intended to be used within the scope described in this manual.
Make sure that all technical data contained in the manual is observed. The products have been de-
veloped, produced, tested and documented taking into consideration all relevant safety standards. In
normal conditions, there are no dangers or hazards to property or persons when the handling in-
structions and safety instructions for planning, assembly and correct operation are observed. Unqual-
ified tampering in the hardware or software or non-observance of the warning instructions contained
in this manual or attached to the product may result in serious damage/injury to property and per-
sons. Only those auxiliary units and expansion units recommended by MITSUBISHI ELECTRIC may be
used together with the FR robot system.

Any and all other use is determined as not in accordance to the instructions.

The industrial robots may only be switched on after all protective equipment has been installed and
tested for correct function. This includes:

@ the electrical connection and attachment of external EMERGENCY-STOP switches,
@ the housing of the robot by separating protective equipment,
@ the electrical connection and attachment of the door contact pushbutton.

A function test at a reduced speed of (T1) maximum 250 mm/s can be carried out in "Manual" oper-
ating mode with the keyswitch in the "Manual" position. This test can be carried out with the protec-
tive housing opened (open door contact circuit).

DANGER:

To simplify the drawings, the robots are shown without separating protective equipment in the
following description. Automatic mode is forbidden without separating protective equipment
or suitable safety light barriers. Non-observance of this may result in serious injuries of the
persons located within the working area of the robot.

FR series



Safety-relevant regulations

During planning, installation, startup, maintenance and testing/checking of the units, the safety and
accident-prevention regulations valid for the case in question must be observed.

CAUTION:

A safety manual is included with the robot. This manual deals with the safety aspects of instal-
lation/set up, startup and maintenance. You must always work through this manual thoroughly
before installation/set up, startup or any other work with or on the robot. All specifications and
details contained within it must be observed at all times without exception!

Ifthis manual is not included with the delivery then please immediately contact your Mitsubishi
Electric sales partner.

Furthermore, the following regulations must be observed (without claim to completeness):

@® German VDE regulations

- VDEO0100

Regulations on the installation of high voltage systems with a rated voltage above 1000 V
- VDEO0105

Operation of high voltage systems
- VDEO0113

Electrical plants with electronic equipment
- VDEO0160

Fitting of high voltage systems and electrical equipment
- VDE 0550/0551

Regulations for transformers
- VDE 0700

Safety of electrical devices for domestic and similar uses
- VDE 0860

Safety regulations for mains-operated electronic devices and their accessories for domestic
and similar uses

@ Fire-protection regulations
@ Accident-prevention regulations

- VBGNo.4
Electrical plants and equipment
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Comments on the hazard instructions

There are instructions within this manual that are important for the correct and safe handling of the

robot.

The individual instructions mean the following:

DANGER:

Means that there is a danger to life and health of the user, e. g. from electrical voltage, e.g. when
the appropriate safety measures have not been taken.

CAUTION:

Is a warning of possible damages to the robot, its periphery or other valuable property if the
appropriate safety measures are not taken.
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General hazard instructions and safety measures

The following hazard instructions should be understood as general regulations for handling the robot
system. These instructions must always be observed in the planning, installation and operation of the
robot system.

DANGER:

@ The safety and accident-prevention regulations that apply to the specific use must be ob-
served. Installation, wiring and opening of assemblies, components and devices/units must
be carried out when the system is disconnected (dead).

® Regularly check the live cable and lines to which the devices/units are connected for insula-
tion faults or breaks. If you detect a fault in the wiring/cable then you must immediately
switch off the devices and disconnect power from the cable and then replace the defective
cable.

@ Before startup, check whether the permissible mains voltage range accords to the local
mains voltage rating.

@ Take appropriate measures to restart any interrupted program after voltage failures and
malfunctions. No hazardous/dangerous operating conditions must arise when doing this,
even temporarily. If necessary, force an "EMERGENCY-STOP".

® EMERGENCY-STOP equipment compliant to EN 60204/IEC 204 VDE 0113 must remain effec-
tive during all applications. Unlocking the EMERGENCY-STOP equipment must never result
in uncontrolled movements of the robot arm.

General safety instructions during handling

Detailed information on safety and protection is contained in the safety manual.

DANGER:

@ Some of the robot arms are made of plastic. The robot arm does not take attachments of
components or gross force effects in these parts. The covers are oil-resistant.

@ Therobot axis are fitted with brakes. You should not apply any manual pressure to the robot
joints to avoid damage to the gear reduction.

@ Evenwhen therobot arm is within its normal working area, the wrist (articulated arm robot)
or spindle (SCARA robot) may nevertheless collide. Pay special attention to this situation in
jog mode.

@ Therobotarmis comprised of precision parts that require suitable lubrication. During a cold
start at low temperatures, a servo alarm may be triggered or positional accuracy may be
lost. In such a situation, you should first operate the robot arm in standby.

@ The robot arm and the controller require a class 3 grounding to permanently prevent risk of
electrical shock and disturbances.

® All details and specifications in the manuals are only valid if you carry out the maintenance
work stipulated in the technical manual.
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DANGER:

@ Beforeusing therobot together with a linear unit or a lifting table, you must replace the lines
with a highly-flexible alternative (trailing cable) to ensure that no cable break results in the
standard connection cables.

@ Ifmounting an articulated robot on to the wall, then you must limit the range of movement
of the J1 axis.

@ Make sure that the workpiece does not collide with any units in itsimmediate vicinity during
robot movements because such collision may shift the position of the workpiece.

@ If the axis are moved with a very high level of accuracy then the position of the workpiece
may be shifted. Make sure that there are no collisions between the workpiece or units in its
immediate vicinity.

@ Do notfixany adhesive tape orlabels to the robot arm or to the controller. The adhesive tape
may damage the coated surface. The IEC IP protection indicated by the appropriate symbol
can then no longer be guaranteed.

@ Ifheavy loads are moved by the robot and the robot is moved at high speeds, the surface of
the robot may become hot. Touching the robot arm in these circumstances will not result in
burns but minor injuries may occur.

@ Do not switch off the power supply to stop the robot. If the voltage is regularly interrupted
when the robot is moving a heavy load or is moving at high speeds then the reduction
gearing may be damaged or the gear tolerance may be negatively affected (backlash).

@ IftheJ1,J2 and J3 axes collide with the mechanical end stops when an articulated robot is
in automatic mode then the plastic buffers of the end stops must be replaced. Otherwise, the
reduction gearing may be severely damaged on the next collision. Please contact your
Mitsubishi Electric partner to replace the buffers.

@ When the power supply is interrupted then the brakes grip the robot arm. If this happens,
the robot arm may deviate from its predefined travel path. Depending on where automatic
operation has been interrupted, this may result in difficulties with the mechanical end stops.
Take suitable measures to ensure that any collision of the robot arm with the peripheral
devices is prevented.

® Do not carry out any surge voltage test. If any test is run accidentally then this may result in
amalfunction. The surge voltage test is not covered by the warranty. If it is nevertheless run,
thensetthe leakage currentto 100 mA. If the leakage current has been set to just 10 mA, then
asmaller measuredvalueis displayed, owing to the leakage current of the installed ACfilter.

@ Ifno cable is connected then always place the protection cap onto the SSCNETIII/H connec-
tion of FR-R series devices. Otherwise, impurities may impair transmission behaviour and
result in malfunction.

® Do not remove the SSCNETIII/H cable from FR-R series devices as long as the power supply
of the CPU system or of the drive unit is still switched on.
Never look directly into the light emitted from the robot CPU or the SSCNETIII/H connections
of the drive unit, or into the open end of the SSCNETIII/H cable. The light emitted from these
complies with the IEC60825-1 standard of laser class 1 and may result in an irritation to the
eyes if viewed directly.
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NOTE

Symbols used in the manual

The use of instructions

Instructions concerning important information is are marked separately and are displayed as follows:

I Text of instruction

Use of numbering in the figures

Numbering within the figures is displayed by white numbers within black circles and is explained in
a table following it using the same number, e.g.:

000600

Use of handling instructions

Handling instructions are steps that must be carried out in their exact sequence during startup, op-
eration, maintenance and similar operations.

They are numbered consecutively (black numbers in white circles):

Q@ Text
@ Text
® Text

Use of footnotes in tables

Instructionsin tables are explained in footnotes underneath the tables (in superscript). There is a foot-
note character at the appropriate position in the table (in superscript).

If there are several footnotes for one table then these are numbered consecutively underneath the ta-
ble (black numbers in white circles, in superscript):

® Text

D Text

® Text

Vi
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Introduction

1 Introduction

Mitsubishi Electric Corporation

2-7-3 Marunouchi, Chiyoda-ku, Tokyo, Japan

Mitsubishi Electric Europe B.V.

Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany

All rights reserved « We accept no liability for the correctness

of the information that describes the product features or the technical data.

This manual describes the unpacking, installation, connection and initial startup of the FR-D and FR-R
series robots.

The operating steps shown in this manual refer to the Teaching Box R32TB.

This manual applies to the following robots and controllers:

i : Handling
Series Model Construction weight [kg] Controller
RV-2FR(B)-D 5
RV-2FRL(B)-D 5
RV-4FRM-D 2
RV-4FRLM-D 4
RV-7FRM-D Vertical 7
RV-7FRLM-D articulated arm 7
RV-7FRLLM-D 7
RV-13FRM-D 13
FR-D CR800-D
RV-13FRLM-D 13
RV-20FRM-D 20
RH-1FRHR-D 1
RH-3FRHR-D 3
RH-3FRH-D 3
SCARA
RH-6FRH-D 6
RH-12FRH-D 12
RH-20FRH-D 50
RV-2FR(B)-R P
RV-2FRL(B)-R 5
RV-4FRM-R 2
RV-4FRLM-R 4
RV-7FRMR Vertical 7
RV-7FRLM-R articulated arm 7
RV-7FRLLM-R 7
RV-13FRM-R 13
FR-R CR800-R
RV-13FRLM-R 13
RV-20FRM-R 20
RH-1FRHR-R 1
RH-3FRHR-R 3
RH-3FRH-R 3
SCARA
RH-6FRH-R 5
RH-12FRH-R 12
RH-20FRH-R 20

Tab. 1-1: Overview of robot models and controllers

FR series 1-1



Name of model

Introduction

1.1

Name of model

RV-CIFRB

SHxx: internal wiring and piping specification
Sxx: special model

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

empty: standard model (IP 40)
M: oil mist specifications (IP 67)
C: clean room model (ISO class 3)

empty: standard type
L or LL: long arm type

RV-2FR and RV-2FRL only
empty: J2, J3, J5 axis has brake
B: all axes with brake

Series
FR: FR series

Load bearing capacity in kg

RV: vertical articulated arm robot

Fig. 1-1: Model name of vertical articulated arm robot
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Introduction Name of model

RH-LIFRHR 35 15 C-D-5xx
- = - T —Esxx;specialmodd

empty: standard model
C: clean room model
M: oil mist specifications

Arm lengths of ballscrew
e.g.:12: 120 mm, 15: 150 mm, 20: 200 mm,
34:340 mm, 35: 350 mm, 45: 450 mm

Arm lengths
e.g.:35:350 mm, 45: 450 mm, 55: 550 mm
70: 700 mm, 85: 850 mm, 100: 1000 mm

Installation type:
empty: floor
R: ceiling

Series
FRH: FRH series

Load bearing capacity in kg

RH: Horizontal articulated arm robot

Fig. 1-2: Name of model of the horizontal articulated arm robot (SCARA)
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Basic safety instructions Introduction

1.2

Basic safety instructions

The MELFA robot has been constructed according to the state-of-the-art and has been configured for
operational safety. Nonetheless, dangers/hazards may arise from the robot if is is not operated by
trained personnel or at least by instructed personnel, orif it is used in an improper manner or not com-
pliant to its intended use.

In particular, this means:
@ Danger to the life and limb of the user or of third-parties

@ Impairments to the robot, other machines and other property of the user

CAUTION:

Every person authorised within the company of the operator to install, startup, operate, main-
tain and repair the robot must have read and understood the technical documentation for the
robot and must pay special attention to the supplied SAFETY MANUAL.

CAUTION:

Strictly observe the safety regulations. The following, additional instructions are provided
within the scope of these introductory safety instructions:

The robot may only be operated by trained and authorised operating personnel.

Responsibilities for the various activities when operating the robot must be clearly defined and
observed to ensure that there are no unclarities or unclear duties regarding the safety aspects.

For all work relating to the installation, startup, equipping/fitting, operation, changes to oper-
ating conditions and modes of operation, maintenance, inspection and repairs, the switch-off
procedures stipulated in the manual must be observed.

The position of the EMERGENCY-STOP pushbutton must be known and the EMERGENCY-STOP
pushbutton must be accessible at all times.

No operating methods may be employed that impair the safety of the machine.

The operator must ensure that no unauthorized persons work at the robot (e.g. including
enabling of equipment against unauthorized use).

The company used must ensure that the robot is always operated in perfect condition.

The company using the robot must provide special training to the appropriate operating per-
sonnel and obligate them to carry out all maintenance and inspection work only when the robot
and all of its peripheral equipment is switched off,

DANGER:

The controller must only (i.e. exclusively) be connected by a circuit breaker to the mains supply.
There is a risk of electrical shock if this is not observed.

A detailed description of the mains connection is contained in section 4.2.
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Introduction

Environmental conditions for operation

1.3

Environmental conditions for operation

Because the environmental conditions have a significant effect on the operational life of the equip-
ment, you should not install the robot system in the following conditions:

® Power supply
Do not use when
- the power supply is below 180 V AC or above 253 V AC,
- transient power failures last more than 20 ms,

- the mains supply is unable to provide an output of at least 0.5 kVA (RV-2FR/RH-3FRH), 1.0 kVA
(RH-3FRHR/RV-4FR/RH-6FRH), 1.5 kVA (RH-12FRH/20FRH), 2.0 kVA (RH-1FRHR/FR-7FR) or
3.0 kVA (RV-7FRLL/RV-13FR/RV-20FR).

® HF interference
Do not use when
— there are voltage peaks on the mains supply greater than 1000 V and longer than 1 ps,
- thereare large frequency inverters, transformers, magnetic switches or welding devices in the
vicinity,
— there are radios or televisions in the vicinity.
® Temperature/Humidity
Do not use when

the ambient temperature is above 40 °C or below 0 °C,

the robot is subjected to direct sunlight,

the air humidity is below 45% or above 85%,
condensation can occur.

@® Vibrations

Do not use when
- therobot is subjected to heavy vibrations or knocks,

- the maximum load of the robot is above 34 m/s* during transport and above 5 m/s? in
operation.

@ Installation location
Do not use when
- subjected to strong electrical or magnetic fields,
- the stand space is very uneven,

- thereis heavy contamination from dust and oil mist.

FR series



Environmental conditions for operation Introduction
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System overview Scope of delivery

2 System overview

All devices and system parts belonging to the industrial robots from the MELFA FR series that are re-
quired for basic operation of the robot are described in this chapter. Options and spare parts are listed
in the technical manual.

2.1 Scope of delivery

2.1.1 FR-D series

Vertical articulated robot arm

SCARA

or

= Transport locks
Fixing screws

(with washers and snap

o5 N
\@ |

-

MITSUBISHI
RV-247TH3120FR-DR

Technisches

Controller Handbuch

Technical documentation

RO02680F

Fig. 2-1: Scope of delivery of robot systems RV-FR-D and RH-FRH-D
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Scope of delivery

System overview

2.1.2 FR-R series
Vertical articulated robot arm
SCARA
or
| Fixing screws
Cable (with washers and snap Transport locks
rings)

I

N A |
.o I =
\\ G
® )

JIE_5 5]
= -10e= e e
Drive unit s
Robot CPU
Technical documentation
R002681
Fig. 2-2: Scope of delivery of robot systems RV-FR-R and RH-FRH-R
2-2 S MITSUBISHI ELECTRIC



System overview System configuration

2.2 System configuration

This section describes the components required for the basic configuration of a robot system.
Following controllers are available for the different systems:

® CR800-D controller

@ CRB800-R controller: CR800 drive unit and Robot CPU R16RTCPU

2.2.1 FR-D series

Vertical articulated robot arm

g Controller
Teaching Box
(optional)
RO02682F
Fig. 2-3: Configuration of an FR-D series robot system
NOTE I The Teaching Box is an optional extra. It is required for basic operation of the robot.
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System configuration System overview

2.2.2 FR-R series

Vertical articulated robot arm

Drive unit

Teaching Box
(optional)

Robot CPU

RO02683F

Fig. 2-4: Configuration of an FR-R series robot system

NOTE I The Teaching Box is an optional extra. It is required for basic operation of the robot.
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System overview System configuration

2.2.3 Components of the robot arm

RV-2FR/4FR/7FR/13FR/20FR

J4 axis Forearm (Arm 2)

Elbow block

Mechanical interface

- J3 axis

RO02684E

Fig. 2-5: Components of the robot arm on the vertical articulated arm robot RV-2FR/4FR/7FR/13FR/20FR

Name of axis Meaning
J1 axis Base axis
J2 axis Shoulder axis
J3 axis Elbow axis
J4 axis Rotating forearm axis
J5 axis Wrist tilting axis
J6 axis Wrist rotating axis

Tab. 2-1: Overview of axis names
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System configuration System overview

RH-1FRHR5515

+

J3 axis

R002752E

Fig. 2-6: Components of the robot arm in the SCARA RH-1FRHR5515
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System overview System configuration

RH-3FRHR3515/12

Brake release
switch

J3 axis

J4 axis

RO02249F

Fig. 2-7: Components of the robot arm RH-3FRHR3515/12
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System configuration System overview

RH-3FRH/6FRH/12FRH/20FRH

J2 axis

Brake release switch

J4 axis

RO02685E

Fig. 2-8: Components of the robot arm RH-3FRH/6FRH/12FRH/20FRH
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System overview

Controller CR800

2.3

2.3.1

Controller CR800

Front

side

The following figure shows the front view of the controller CR800.

Air intake
for fan ®
/

. MITSUBISHI
W ELECTRC
©
)

r —R_OPT1 | OPT2 | AXIS
_ | -t-[[{o_orfito_orfio o
XT1 10

R002786E
Fig. 2-9: Front view of the controller CR800
No. |[Name Function
@ | T/B connection Port to connect the Teaching Box R32TB or R56TB
Four LEDs indicating the controller status
LED Details
POWER Indicates the control power status.
On: Control power ON
Off: Control power OFF
AUTO Indicates the controller mode.
On: AUTOMATIC mode
Off: MANUAL mode
® |LED
ERROR Indicates the error status.
On: Error occurred.
Rapid flashing: High-level error occurred.
Off: Normal operation
READY Indicates the operation status.
On: ON (ready)
Slow flashing: During operation
Rapid flashing: Operation suspended.
© |HANDFUSE Fuse for the Hand
O |[EXT Connector for function extension
© |RO Parallel /0 extension connector
O |OPTI Connector for communication with another controller or the robot CPU
@ |[OPT2 Connector for communication with another controller
O |[AXIS Connector for additional axis connection
Q@ |(PC Connector for communication with a personal computer
® |[EXT2 Connector for function extension
Tab. 2-2: Overview of components on the front side of the controller CR800 (1)
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Controller CR800

System overview

No. |[Name Function
@ |[LAN Connector for Ethernet communication
® |[SDCARD SD memory card slot
® | Filter cover Dustproof dust filter cover. An air filter is provided inside the filter cover.
@ | OptionSLOT 1
Option card slots (must be covered when not used)
® |Option SLOT 2
® |FGterminal Option card cable terminals for grounding

Tab. 2-2: Overview of components on the front side of the controller CR800 (2)
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System overview Controller CR800

2.3.2 Rear

Air exhaust

@@
IO RIDO040000

(2] Air exhaust no use 5) (4]

RO02687E

Fig. 2-10: Rear of the controller CR800

No. | Name Function

AC power source input

Number of

phase ACIN cable

o
lr:—:g

Terminal: M5, cable length: 3 m

Single phase

© | ACIN connector

Three phase

| 0,
1B = ——o—
i D]
N FG
Terminal: M5, cable length: 3 m
PE terminal (M4 x 2) Terminals for grounding
CN1 connector Machine cable connector

CNUSR11 connector

Robot I/0 cable connectors (including emergency stop connector)

® 000

CNUSR12 connector

Tab. 2-3: Components on the rear of the controller CR800
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Robot CPU (FR-R series only)

System overview

2.4

Robot CPU (FR-R series only)

The controllers of the FR-R series have an external CPU, which can be added to an already existing iQ-R

system.

——
=1 1)
M RIGRTCPU
E ]ID READY I aeapy ,/e
ERROR ERR
[ e
TN NN nn = —t—o
VPULL ’% ||
oE A
R KA
©| 1
5 N
g U uduuuduyuuy ;[O@
. WL O\%\ Py
@ @ —
0 I O A E
Wl o) o [ (o)
U oo u l 8 lgpw%%
T ——
[SD/RD| |+ Jeg e
e LC—1
DI — .'
i j ﬁ
R002688F
Fig. 2-11: Robot CPUR16RTCPU
No. | Name Function
Status and alarm display
LED
CPU status
READY ERROR
OFF ON Power is off or a hardware error occurred.
00 LD Flashing OFF During initialization
ON OFF Normal operation
ON Flashing Moderate error occurred.
OFF ON/flashing | Critical error occurred.
© | Code switch SW1 Provided for maintenance. Always set it as "0".
(4] ;g}'lg't dot matrix LED dis- | i.1\\s and alarm display
© | CN1 connector Connect the SSCNETIII/H cable between the OPT1 connector on the controller and
this connector.
@ | Network connector Connector for Ethernet communication
EMG connector Unused
(7]
MPG connector Unused
(8]
RIO connector Unused
(9]
® |EXTIF Unused

Tab. 2-4: Overview of robot CPU components
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System overview

Teaching Box

2.5

2.5.1

Teaching Box

R32TB

® 6600000000

Weight: 0.9 kg

RO01440F

Fig. 2-12: Views of Teaching Box R32TB

=X/01)] ... [+C/(J6)]

No. |[Name Function
EMERGENCY-STOP pushbutton with locking function

o [EMG.STOP] pushbutton If you press the pushbutton then the robot arm stops instantaneously. The servo

switch power supply is switched off. The pushbutton switch is unlocked by turning it clock-

wise.
Releases control over the Teaching Box

) [ENABLE/DISABLE] selector | Put switch into "ENABLE" position to control the robot arm via the Teaching Box.

switch As long as the Teaching Box is enabled, the robot arm can neither be controlled

from the control panel of the controller nor externally.

© | Three-step switch The three-step enable switch must be actuated to switch on the servo drive when

P the Teaching Box is switched on.

@ |LCDdisplay The status of the program or the robot arm is displayed on the LCD.

@ | Statusdisplay The LED displays the status of the robot or the Teaching Box.

@ | [F1],[F2], [F3], [F4] key Run the functions currently shown on the display

@ | [FUNCTION] key Toggle the displayed functions
Cancel the running program and stop the robot

© |[STOPIke This function is the same as the function of the [STOP] key on the control panel of

y the controller. This key function is always available, independent of the position of

the [ENABLE/DISABLE] selector switch.
Change the movement speed

© |[OVRD T1- [OVRD {] key Press the [OVRD T] key to increase the movement speed, and press the [OVRD {]
key to decrease the speed.
Function key for jog mode

o) 12 keys for JOG mode: All articulated joints can be moved individually in articulated joint-jog mode. The

robot arm can be moved along any of the coordinate axes in XYZ jog mode. These
keys are also used to enter the menu selection numbers or step numbers.

Tab. 2-5: Overview of controls on Teaching Box R32TB (1)
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Teaching Box

System overview

No. | Name Function
@ | SERVO] ke Press the [SERVO] key with the three-step switch, pressed halfway down to switch
Y on the servo power supply.
@ | [MONITOR] key Switches to monitor mode and pops up the monitor menu
® | JOG] key Switches to jog mode and pops up the jog menu
@ | [HAND] key Switches to hand mode and pops up the hand menu
® | [(CHARACTER] ke Calls up the Edit menu and switches between numbers and letters, e.g. when edit-
Y ing position data
Acknowledges an error code
® | [RESETIkey A program is reset when used together with the [EXE] key.
(17) M, 1, (=1, 1] key Moves the cursor in the appropriate direction
® | [CLEAR] key Deletes the character at the cursor position
® | [EXE] key Enter data or move the robot in direct mode
@ |Datakey Overwrites the character at the cursor position

Tab. 2-5: Overview of controls on Teaching Box R32TB (2)
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System overview

Teaching Box

2.5.2

R56TB

Weight: 1.25 kg

RO01513E

Fig. 2-13: Views of Teaching Box R56TB

No. |[Name Function
The operator device is switched on by this pushbutton switch. A white LED lights up
when the TEACH pushbutton switch is locked on.
Enable control via the operator device
Press the pushbutton until it locks on ("ENABLE" position) to transfer control to the
. operator device. As long as the operator device is enabled, the control can neither
© | [TEACH] switch be controlled from the control panel of the controller nor externally.
You can also toggle to enable operation even when the unit is locked, depending
on the display and the override value. Once more press the pushbutton and the lock
is disabled ("DISABLE" position); you can now save the current program and cancel
editing with the operator device.
@ | Thumb and scroll wheel Move within the screen menus of the operator device with the thumb and scroll
wheel.
Pushbutton switch with locking function for EMERGENCY-STOP
: After pressing this, the robot is immediately stopped, irrespective of the respective
© | [E-STOP] pushbutton operating condition.
The pushbutton is once more unlocked by turning it to the right.
Stylus (inserted into hous- | The touchscreen can be operated with this stylus. It is contained in a slot in the
(4]
ing) housing of the operator device and should be stored there after being used.
POWER LED The POWER LED lights when the power supply is connected and switched on.
(5] TB ENABLE LED The green TB ENABLE LED lights up when the touchscreen has been enabled with
the TEACH key @.
(6) Ersogi(;;\feiz\éenr with rear For USB memory sticks
Screen with Touch-sensitive 6.5 backlit TFT monitor with 640 x 480 pixel resolution; the touch-
7Y p
touchscreen function screen can be operated with your fingers or even better with the supplied stylus €.
© |[[STOP] key To instantaneously stop the robot. The servo is not switched off.
© |[SERVO] ke The servos are started by simultaneously pressing the SERVO key and the three-step
Y switch. A green LED lights up when the servos are switched on.

Tab. 2-6: Overview of controls on Teaching Box R56TB (1)
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Teaching Box

System overview

No. |[Name Function
@ | [RESET] key If an error occurs, this is reset by pressing the RESET key.
A limit switch can be ignored in JOG mode by pressing this key. Additionally, this
@ | [CAUTION] key key can also be used to trigger the brake.
® | [HOME] key Is not used here.
® |[OVRD] ke Use arrow keys T and { to increase or lower the JOG speed and the speed in auto-
Y matic mode.
[HAND] ke This key calls up the "HAND" screen menu.
(14 y y p
[JOG] ke This key calls up the "JOG" screen menu.
5] y y P
® |+/-lke The movements of the entry fields accord to the options in the respective screen
y menu using these keys.
@® | [EXE] key Entries are executed by the robot using this key, e.g. when aligning the hand gripper.
® | [MENU] key This key calls up the start menu
@® | [RETURN] key Jump back to the previous menu using this key.
@ [T, 1], [« [>] key Move the cursor through the screen menus and entry fields using these arrow keys.
@ | [OK]key Accept the settings in the current menu or entry field using this key.
@ | [CANCEL] key Reject the settings in the current menu or entry field using this key.
- ) The multi-grip hand gripper provides for a sure and comfortable grip of the opera-
® | Multi-grip hand gripper tor device and is suitable both for right- and left-handed operation.
The three-step enable switch ensures that the user is not exposed to any dangers
during operation. All entries at the operation terminal are only accepted and exe-
cuted when then enable switch is held in the middle position. You can feel a slight
@ | Three-step switch pressure point at the beginning. After overcoming this pressure point, the switch

can easily be held in the enable position without having to use force. The third level
("step") of the enable switch, also referred to as the panic position, in turn guaran-
tees that the enable function is always cancelled in case of an emergency.

Tab. 2-6: Overview of controls on Teaching Box R56TB (2)
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Installation Unpacking the robot system

3 Installation

This chapter describes all preparations required for a successful use of the robot system, from un-
packing right up to installation.

3.1 Unpacking the robot system

CAUTION:
Always unpack the robot only on a stable and even surface. If you do not hen the robot may fall
and be damaged.

3.1.1 Unpack the articulated arm robot

RV-2FR

The robot arm is packaged in a box. The following figure shows you step-by-step how to unpack the
robot arm.

@ Lay the robot arm box on its side on the floor, as shown in @.

(@ Use a knife or similar object to open the packaging tape.

® Pull the inner packaging out of the box horizontally, as shown in €.

@ Set the robot arm upright together with the inner packaging, as shown in @.
(® Open the inner packaging as shown in @ and remove the robot.

(6 Transport the robot arm to the place of installation, as described in Section 3.2.

NOTE I Keep the packaging and transport locks for later transport.

Packing tape

Inner packaging

RO01763E

Fig. 3-1: Unpack articulated arm robot RV-2FR
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Unpacking the robot system Installation

RV-4FR, RV-7FR, RV-13FR and RV-20FR

The robot arm is packaged in a box. The following figure shows you step-by-step how to unpack the
robot arm.

(@ Use a knife or similar object to open the packaging tape, as shown in @.
(@ Using both hands, remove the upper part of the packaging as shown in @.
(® Remove the four screws with which the base is screwed onto the lower section.

@ Transport the robot arm to the place of installation, as described in Section 3.2.

NOTE I Keep the packaging and transport locks for later transport.

Packing tape Remove
upwards

Fork lift

R002270F

Fig. 3-2: Unpack articulated arm robot RV-4FR, RV-7FR, RV-13FR and RV-20FR
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Installation Unpacking the robot system
3.1.2 Unpack SCARA robot
RH-1FRHR5515
The robotarmiis fixed to a wooden frame and packaged in a box. The following figure shows you step-
by-step how to unpack the robot arm.
(@ Place the box on an even surface.
(@ Use a knife or similar object to open the packaging tape, as shown in @.
(® Remove Part A of the packaging as shown in @.
@ Remove the four fixing screws with which the base is screwed onto the wooden frame (see @).
(® Transport the robot arm to the place of installation, as described in Section 3.2.
NOTE I Keep the packaging and transport locks for later transport.

Remove
upwards

Packing tape

b | Transportation
\ tool

RO02689EF

Fig. 3-3: Unpack the SCARA robot RH-1FRHR5515

CAUTION:

The robot must be transported without removing the transport lock or transportation tool.
Remove after installing.

FR series



Unpacking the robot system Installation

RH-3FRHR

The robot arm is packaged in a box. The following figure shows you step-by-step how to unpack the
robot arm.

(@ Place the box on an even surface.

(@ Use a knife or similar object to open the packaging tape, as shown in @.
(® Raise and remove upper cover @.

@ Remove packing material (cardboard) @ in the inside.

(® Open the vinyl and confirm the hanging tools (two places) @. Hang the hook of the crane here
(two places).

(® Hoist with the crane and separate the robot arm together with packing material from the packing
box.

@ Cut with scissors etc. tape @ which fixed packing material @, and remove packing material.

Transport the robot arm to the place of installation, as described in Section 3.2.

NOTES I Keep the packaging and transport locks for later transport.

I Please unpack near the installation place.
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Installation Unpacking the robot system

@© Packing material
@ Tape @ Upper cover (Cardboard)

_ Packing box

Robot-arm
base section

Packing
material

@ Hanging
tools

Hang the hook of the crane. Hoist with crane and remove the
packing material.

@ Fixingplate

Unpacking is completed.

RO01781F

Fig. 3-4: Unpack the SCARA robot RH-3FRHR

CAUTION:
A Don't remove fixing plate @ till installation is completed.
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Unpacking the robot system Installation

RH-3/6/12/20FRH

The robot arm us fixed to a wooden frame and packaged in a box. The following figure shows you
step-by-step how to unpack the robot arm.

(@ Place the box on an even surface.

(@ Use a knife or similar object to open the packaging tape, as shown in @.

(® Remove Part A of the packaging as shown in @.

@ Remove the four fixing screws with which the base is screwed onto the wooden frame (see @).

(® Transport the robot arm to the place of installation, as described in Section 3.2.

NOTE I Keep the packaging and transport locks for later transport.

Remove
upwards '

Part A

Packing tape

/ ~~_Wooden frame g

o (2]

Hexagon socket bolts

;J \_Robot arm

., Supporting

Transport lock A// - bracketB

RO02271E

Fig. 3-5: Unpack the SCARA robots RH-3/6/12/20FRH

CAUTION:
The robot must be transported without removing the transport lock A or supporting bracket B.
Remove after installing.
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Installation Transport robot arm

3.2 Transport robot arm

3.2.1 RV-2FR

CAUTION:
A When carrying the robot arm always hold it by the designated holding points @ and €. Never
try to lift the robot arm by its covers as this can cause damage.

NOTE I Keep the transport locks and their fastening screws in a safe place for later transport.

(@ Always lift the robot by the designated holding points @ at the base and @ at the elbow. Never
try to lift the robot arm by the sides or covers as this can cause serious damage to the robot arm.

Transport Forearm

lock \

Ellbow
A V¥ & CAUTION
—  VORSICHT
A
W
Transport
lock
\\
(2]

ORy b OERE, BONEEHFT
Hh, RTRATBIE TLEE W,
Please grip the position of figure
by both’hands and support on the
body, when you transport the robot|
Halten Sie den Roboter beim Transport
an den gezeigten Punkten und

stiitzen Sie ihn mit dem Korper ab.

BUZ44D562HO1
.

J

Base

RO01764E

Fig. 3-6: Transporting the RV-2FR robot arm

(@ Never try to lift the robot arm sideways or at the joints without using the proper holding points
as this can cause serious damage.

(® Always use a dolly or truck for extended transport. The holding points are only for brief lifting pur-
poses.

@ Take care to prevent impacts to the robot arm during transport.

CAUTION:
A Do not remove the transport locks until the robot arm has been installed.
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Transport robot arm Installation

3.2.2

RV-4FR, RV-7FR, RV-13FR and RV-20FR

CAUTION:

@ Always use a crane to transport the robot arm. The transport lock must not be removed
before transport.

@ The fixing screws of the transport lock and the transport bracket must be removed after
transport.

NOTE

Keep the transport lock, the transport angle and their appropriate fixing screws in a safe place for
any later transport.

CAUTION:
To avoid faults, the wire rope of the crane must be attached as shown in Fig. 3-7 or Fig. 3-8.

NOTE

(@ Fix the transport bracket in the shoulder area of the robot. Use the supplied Allen head screws for
this.

The transport brackets are already mounted at the factory. Step (D is therefore redundant if the
robot arm is being transported for the first time.

(@ Fix the crane hook onto the eyes of the transport bracket. You can now transport the robot.

(® Remove the attached transport angel after transport.
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Installation Transport robot arm

Wire rope

Transport IOCk\\

]  Transport bracket

R —

R002272F

Fig. 3-7: Fix the transport bracket (RV-4FR and RV-7FR)

Wire rope

Transport bracket ?

L L[} ¢l =] [=

R002435F

Fig. 3-8: Fix the transport bracket (RV-13FR and RV-20FR)
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Transport robot arm Installation

3.23

RH-1FRHR

Transporting with a crane

A\

CAUTION:
@ To avoid faults, the wire rope of the crane must be attached as shown in Fig. 3-9.
@ Always use four supporting ropes to transport the robot with a crane.

@ The robot should keep vertical (not be horizontal). It becomes the cause of the grease
leakage or the trouble.

NOTE

Keep the transport and support brackets as well as the transport lock and their fixing screws in a
safe place for any later transport.

(@ Fix the crane hook onto the four eyes of the transport suspension. Make sure that the hooks are
seated firmly in the eyes.

(@ You can now transport the robot. During transport, the wire ropes and the robot arm or the arm
covers must not touch each other. Protect endangered areas using cloths or similar material.

(® Onlyrelease the wire rope after installing the robot and remove the attached transportation tools
and the transport lock.

Wire rope

Transport lock

Hook

Transportation
tool

R002753E

Fig. 3-9: Fix the transport suspensions

CAUTION:

Also observe the above-mentioned steps when transporting the robot at a later time - e. g. when
changing the installation location. If the robot is transported without the attached transportation
tools or the transport lock, or if it is transported in operating position, then dangerous situations
might arise due to a shifting of the centre of gravity during transport.
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Installation

Transport robot arm

Transporting with a manual pallet jack

A

CAUTION:

The robot should keep vertical (not be horizontal). It becomes the cause of the grease leakage
or the trouble.

NOTE Keep the transport tools as well as the transport lock and their fixing screws in a safe place for any
later transport.
@ Insert the forks of a manual pallet jack surely into the fork insertion segment of the transportation
tool.
(@ Lift up the robot with a manual pallet jack to transport it to the designated location.
® Afterinstalling the robot pull out the forks and remove the transportation tools and the transport
lock.
v J
Transport lock
‘ —
N 4 .
Transportation
View A
Fork insertion
segment
q ?
70 220 70 80 250 80
R002754F
Fig. 3-10: Fork insertion segment of the robot
FR series 3-11



Transport robot arm Installation

CAUTION:

Also observe the above-mentioned steps when transporting the robot at a later time - e. g. when
changing the installation location. Ifthe robot is transported without the attached transport tools
and the transport lock, or if it is transported in operating position, then dangerous situations
might arise due to a shifting of the centre of gravity during transport.
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Installation Transport robot arm
3.24 RH-3FRHR
CAUTION:
A @ Transport by using the crane with fixing plate still being installed is necessary.
@ Transport carefully so that the robot may not tilt by using two wires. Take care sufficiently
not to give the interference and the shock with the installation stage etc.
NOTE Keep the transporting jigs, the transport lock and their fixing screws in a safe place for any later

transport.

(@ Transport the robot by the crane from the condition which unpacking completed to the fixing
position of installation stage @.

(@ Fixing the robot by four installation bolts @ (attached) certainly to installation stage @.

(® Remove the wire ropes and the transporting jigs @ after installation. Loosen the screw (4 x M5,
1 x M4) fixing the transport lock @, and remove the transport lock. Also remove the nut for T slots.

@ Installation bolt,

Hoisting Nut (four places)

Be cautious of interference at the end of the shaft.

RO01782E

Fig. 3-11: Transporting the robot arm

A

CAUTION:

Also observe the above-mentioned steps when transporting the robot at a later time - e. g. when
changing the installation location. If the robot is transported without the attached transport
lock or if it is transported in operating position, then dangerous situations might arise due to a
shifting of the centre of gravity during transport.
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Transport robot arm Installation

3.25

RH-3FRH/6FRH

A\

CAUTION:
@ The transport locks must not be removed before transport.
@ Two persons are always required to carry the robot arm.

@ Always carry the robot arm at holding points @, @ and @. Never carry the robot arm at the
covers because this may result in damages.

@ The robot should keep vertical (not be horizontal). It becomes the cause of the grease
leakage or the trouble.

(@ Two persons are always required for transport. When doing so, one person should hold the robot
arm at point @ at the transport lock A of arm 2 and point @ on arm 2 and another person should
hold the transport lock A of base at point € (see Fig. 3-12). Never carry the robot at the sides or
at its covers because these may become loose and can destroy the robot arm.

Arm 2
Arm 1
\ A FE CAUTION
(3) [ P2) VORSICHT
) w m, W
Supporting
bracket

g’

Oy FDEREE. BOEBDOLDIC
2ATRIBE>TLEE,

The robot must always be
transported by two workers.

Transport
lock A

Bei einem Transport sollte
der Roboter von 2

Personen an den in der
Abbildung gezeigten Stellen
angehoben werden.

. 7

R002273F

Fig. 3-12: Holding points on robot arm
(@ Never carry the robot at its side or at the axes without holding points because this could resultin
damages.

(® Use a dolly if transporting longer distances. Only carry at the holding points for short periods of
time.

@ Do not strain any covers.
(® Avoid knocks (impact loads) when transporting the robot arm.

(® Only remove the transport locks after installing the robot arm.
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Installation Transport robot arm
3.2.6 RH-12FRH/20FRH
CAUTION:
A @ To avoid faults, the wire rope of the crane must be attached as shown in Fig. 3-13.
@ Always use four supporting ropes to transport the robot with a crane.
NOTE Keep the transport and support brackets as well as the transport locks and their fixing screws in a

safe place for any later transport.

(@ Fix the crane hook onto the four eyes of the transport suspension. Make sure that the hooks are
seated firmly in the eyes.

(@ You can now transport the robot. During transport, the wire ropes and the robot arm or the arm
covers must not touch each other. Protect endangered areas using cloths or similar material.

(® Only release the wire rope after installing the robot and remove the attached transport locks,
suspensions and brackets.

Wire rope //
Hook

N
Eye /

Transport
suspension

Transportlock

Supporting bracket

R002274F

Fig. 3-13: Fix the transport suspensions

A

CAUTION:

Also observe the above-mentioned steps when transporting the robot at a later time - e.g. when
changing the installation location. If the robot is transported without the attached transport
locks and supporting brackets, or if it is transported in operating position, then dangerous
situations might arise due to a shifting of the centre of gravity during transport.
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Set up the robot arm Installation

3.3

Set up the robot arm

3.3.1 Set up the articulated arm robot

RV-2FR/4FR/7FR/7FRLLM/13FR/20FR

The table below shows how to set up and fix the articulated arm robots RV-2FR/4FR/7FR/7FRLLM/

13FR/20FR.

(@ The base area of the robot arm has been levelled by machine.

If the base area is too uneven then this may result in robot arm malfunctions.
Fix the robot arm above the assembly boreholes on the four outer edges of the base area using
the supplied Allen head screws.

(@ Align the robot arm horizontally.

(® The average surface finish of the assembly surface should be Ra = 6.3 um. If the surface is too
rough then this may result in deviations in the position of the robot arm.

@ Toavoid position deviations, the peripheral equipment that the robot accesses as well as the robot
arm itself should be installed on a common assembly platform/area.

(B The base area must be designed so that no distortion can occur, even from the loads and
vibrations emanating from the robot itself.

(& Only remove the transport locks after setting up the robot arm.

@ If the robot is mounted on the ceiling then the MEGDIR parameter must be changed. Additional
information on this parameter is contained in the operation and programming instructions of the
controllers.

High loads and strains occur on the base area when operating the robot at high speeds. Make
sure that the base area is suitable for the high forces and moments, as listed in Tab. 3-2.

Robot arm Fixture View from below
Fixing F, 4-@9 fixing boreholes
voxsaloeen b 5
vid . % . (135)
i .t-\ i ’)jil’\ " 28 E||er5 615
~= .g'l i Installation s_id: 0
RV-2FR A —— e\ || 1L
= | N
\ "*:J/i mlA 5 ’g
e Front side of the
robot arm
R002690F RO02691F
4-@9 fixing boreholes
Fixing - '5
M8 x40 Allom seron @ P
| o Ny Eh-t (160)
i ‘.\ R W)E\J'I\ k. Installation side 80 | 80
e Rz25
i ! " b M
RV-4FR A S—— ' s T
e 8 -
e g
\ ‘J/i 2l g s
V o osoiom @] aw
R002690F RO02692F

Tab. 3-1: Setup the robotarm (1)
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Installation Set up the robot arm
Robot arm Fixture View from below
4-@9 fixing boreholes
Fixing s
screws (4) & o 1245
M8 x 35 Allen screw To (208
o 23
i i Installation side 1025 | 1025
Ea I~ 225
RV-7FR M ahe —
&=
Front side of the
robot arm ‘ 2457
RO02690F R0O02693F
- c 4-14 fixing boreholes
Fixing o
screws (4) 5 g 250
M8 x 40 Allen screw To E& [
E -g 100
Installation side /z75 ]——"ji
RV-7FRLLM/13FR Snap ring — - oo
S0 T Wesher — AN
g J L*//‘He
de of th « E
Front si t
o Srloso(i ame1 / 300
2-J8 positioning boreholes
R002690F R0O02694F
Tab. 3-1: Set up the robot arm (2)
RV-7FRLLM/
Load RV-2FR RV-4FR RV-7FR 13FR/20FR
Moment of tilt M, 240 410 900 2060
[Nm]
Torsional moment My 150 400 900 2060
[Nm]
Translational forces on
horizontal plane Fy; [N] 700 700 1000 1750
Translational forces on
vertical plane Fy [N] 820 1200 1700 2900
Tab. 3-2: Reaction forces on the base area of the robot
CAUTION:
@® Wheninstalling the robot, make sure that there is enough space remaining at the rear of the
robot arm to connect the cable used and to replace the backup battery, and also space for
J1 axis belt in the right side.
@ And don'tinstall the robot arm in the position where direct rays or the heat of lighting hits.
The skin temperature of the robot arm may rise, and the error may occur.
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Set up the robot arm Installation

3.3.2

Set up the SCARA robot

RH-1FRHR5515
The table below shows how to set up and fix the SCARA robot RH-1FRHR5515.

(@ The base area of the robot arm has been levelled by machine.
If the base area is too uneven then this may result in robot arm malfunctions.
Fix the robot arm above the assembly boreholes on the four outer edges of the base area using
the supplied Allen head screws.

(@ Align the robot arm horizontally.

(® The average surface finish of the assembly surface should be Ra = 6.3 um. If the surface is too
rough then this may result in deviations in the position of the robot arm.

@ Toavoid position deviations, the peripheral equipment that the robot accesses as well as the robot
arm itself should be installed on a common assembly platform/area.

(B) The base area must be designed so that no distortion can occur, even from the loads and
vibrations emanating from the robot itself.

(® Only remove the transportation tool and the transport locks after setting up the robot arm.

@ High loads and strains occur on the base area when operating the robot at high speeds. Make
sure that the base area is suitable for the high forces and moments, as listed in Tab. 3-4.

Robot arm Fixture View from below

280

F Installation side -

v F
M, " (standard) . 122
F, Y\ T/ | F, {
f ) f

=<&— Snap ring

a>-e— Washer

RH-1FRHR5515 & <e— Fixing

screws (4)

M8 x 40 Allen

screw

42116 fixing borehol .
: o oo — 1
R002698E R002699E
Tab. 3-3: Set up the robot arm

Load RH-1FRHR5515
Moment of tilt M, [Nm] 610
Torsional moment My [Nm] 807
Translational forces on horizontal plane F [N] 1575
Translational forces on vertical plane Fy [N] 712

Tab. 3-4: Reaction forces on the base area of the robot

CAUTION:

@® Wheninstalling the robot, make sure that there is enough space remaining at the rear of the
robot arm to connect the cable used and to replace the backup battery.

@ And don'tinstall the robot arm in the position where direct rays or the heat of lighting hits.
The skin temperature of the robot arm may rise, and the error may occur.
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Installation

Set up the robot arm

RH-3FRHR

The table below shows how to set up and fix the robot arm. Proper installation of the robot arm is an
important requirement for failure-free operation.

(@ The base area of the robot arm has been levelled by machine.
If the base area is too uneven then this may result in robot arm malfunctions.
Fix the robot arm above the assembly boreholes on the four outer edges of the base area using
the supplied Allen head screws.

(@ Align the robot arm horizontally.

(® The average surface finish of the assembly surface should be Ra = 6.3 um. If the surface is too
rough then this may result in deviations in the position of the robot arm.

@ Toavoid position deviations, the peripheral equipment that the robot accesses as well as the robot
arm itself should be installed on a common assembly platform/area.

(® The base area must be designed so that no distortion can occur, even from the loads and
vibrations emanating from the robot itself.

(® Only remove the transport lock and transporting jigs after setting up the robot arm.

@ High loads and strains occur on the base area when operating the robot at high speeds. Make
sure that the base area is suitable for the high forces and moments, as listed in Tab. 3-5.
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Set up the robot arm Installation

2
53 360
=3 340
% & QN f Maintenance space
£2 g
Installation side 230 4-9 fixing boreholes
(standard) - -
Rz25 | i
1
N
T T L8
©§ ¢ !
Q o| ™ & g
© hd
o — o|
@ \ 336 °
. — f RNED S
Installation stage sb6 s g 0
(example) ~JN. A
Maintenance space \1 310 2-M12 hole for hanging tool

4-M8 hole to jack-up

R002700E

Fig. 3-14: Set up the robot arm

® General environment type: 180 mm
Clean/waterproof specification: 200 mm

@ Theinterference of installation bolt and No.1 arm may occur depending on the size of installation
stage. Take care against interference of installation bolt, such as inserting the installation bolt
from the bottom.

Load RH-3FRHR
Moment of tilt M; [Nm] 380
Torsional moment My [Nm] 410
Translational forces on horizontal plane Fy [N] 920
Translational forces on vertical plane Fy [N] 570

Tab. 3-5: Reaction forces on the base area of the robot
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Installation

Set up the robot arm

A

CAUTION:
@® Wheninstalling the robot, make sure that there is enough space remaining at the rear of the

robot arm to connect the cable used and at side to replace the backup battery.
@ And don'tinstall the robot arm in the position where direct rays or the heat of lighting hits.
The skin temperature of the robot arm may rise, and the error may occur.
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Set up the robot arm Installation

RH-3/6/12/20FRH
The table below shows how to set up and fix the SCARA robots RH-3/6/12/20FRH.

(@ The base area of the robot arm has been levelled by machine.
If the base area is too uneven then this may result in robot arm malfunctions.
Fix the robot arm above the assembly boreholes on the four outer edges of the base area using
the supplied Allen head screws.

(@ Align the robot arm horizontally.

(® The average surface finish of the assembly surface should be Ra = 6.3 um. If the surface is too
rough then this may result in deviations in the position of the robot arm.

@ Toavoid position deviations, the peripheral equipment that the robot accesses as well as the robot
arm itself should be installed on a common assembly platform/area.

(® The base area must be designed so that no distortion can occur, even from the loads and
vibrations emanating from the robot itself.

(® Only remove the transport locks, suspensions and supporting brackets after setting up the robot arm.

@ High loads and strains occur on the base area when operating the robot at high speeds. Make
sure that the base area is suitable for the high forces and moments, as listed in Tab. 3-7.

Robot arm Fixture View from below

212

Installation side
(standard)

R25 §

Fixing
screws (4)
M8 x 40 Allen screw ©

90 (120)

Rz25

RH-3/6FRH Shap Fi
napring ——sq

182
92

180

160

150

|

|

i
174

Washer ——poa

4-&9 fixing boreholes
2-6 positioning boreholes

RO02696E

F, Installation side
(standard) k122

Fixing
120 (158)
l Rz25

screws (4)
M12x 45 Allen screw * ©

l

i

Snapring ——#a

Rz25

RH-12/20FRH

122
240
220

242

Washer ——poa

4-J316 fixing boreholes
F. Fy 2-6 positioning boreholes

RO02695E R002697E

Tab. 3-6: Set up the robot arm

S MITSUBISHI ELECTRIC



Installation

Set up the robot arm

vertical plane Fy [N]

Load RH-3FRH RH-6FRH RH-12/20FRH
Moment of tilt M, [Nm] 240 1640 3190
Torsional moment My [Nm] 255 710 1840
Translational forces on
horizontal plane Fy [N] 810 1653 2240
Translational f

ranslational forces on 380 318 2500

Tab. 3-7: Reaction forces on the base area of the robot

CAUTION:

@® Wheninstalling the robot, make sure that there is enough space remaining at the rear of the
robot arm to connect the cable used and to replace the backup battery.

@ And don'tinstall the robot arm in the position where direct rays or the heat of lighting hits.

The skin temperature of the robot arm may rise, and the error may occur.
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Handling the robot controller Installation

3.4 Handling the robot controller

This section describes the handling and set up of the controller.

3.4.1 Transport the controller

CAUTION:
Carry the controller as shown in the illustration below. Lift it by holding firmly below the front
or rear edges. Do not attempt to lift the unit by the switches or connectors.

CR800 controller

R002755F

Fig. 3-15: Transport the CR800 controller
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Installation Handling the robot controller

3.4.2 Installing the CR800 controller

Theillustration below shows the installed CR800 controller. Please observe these important instruc-
tions:

@ The controller and drive unit can be installed vertically or horizontally.
@ The lateral clearances must not be less than shown in Fig. 3-16.

@ Take stepsto ensure that the maximum permitted ambient temperature of 40 °Cis never exceed-
ed when installing the units in switch-gear cabinets.

Horizontal installation o
Air intake

145 mm L‘Ezl
L

145 mm

® [@]®
@

Hesror=al

7

@
m>
e ©®

170 mm 150 mm

Vertical installation

€
€
150 mm 50 mm T g 20 mm
® ® Iy %6 o ©
g o o
H]‘ it
@® ®
o .0

=

Air intake

R002756E

Fig. 3-16: Installation of the CR800 controller
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Installation of robot CPU R16RTCPU Installation

3.5 Installation of robot CPU R16RTCPU

Notes on installation

@ Always install the rack horizontally because only this ensures that there is enough ventilation.

N
P
e

@ The units must not be assembled lying flat or vertically, because this would prevent sufficient
ventilation.

R002702E

Fig. 3-17: Correct assembly of the rack

The rack must not be installed vertically, lying flat or on its head.

R002703F

Fig. 3-18: Incorrect assembly of the rack

@ The racks should be installed on an even surface to prevent deformation.

@ The robot CPU must be installed far removed from electromagnetic switching devices which may
cause vibrations and disturbances.

@ If there is a device in the control cabinet that generates severe disturbances and heat, and this
deviceisinstalled in front of the robot CPU, then a distance of at least 100 mm must be maintained
between this device and the CPU. The device could be installed, e.g. on the inside of the control
cabinet. If the robot CPU and such a device are assembled next to each other then they must have
a minimum clearance of 50 mm.

at least
50 mm

at least
100 mm

Main contactor, relay or similar device

R002704F

Fig. 3-19: Arrangement of modules in the control cabinet

3-26 S MITSUBISHI ELECTRIC



Installation

Installation of robot CPU R16RTCPU

3.5.1

Installation and removal of modules

This section shows you how to assemble modules onto the rack such as, e.g. power supply unit, a PLC
or a robot CPU.

CAUTION:
@ The mains voltage must always be switched off before installing a module.

@ Ifthe concave part of the module is not placed correctly onto the guide of the base unit, the
PINs on the module plug might become bent.

Installation
@ Switch off the mains voltage!
(@ When a cap is attached to the unit connector of the base unit, remove it.

(® Place the concave part @ of an unit onto the guide @ of the base unit.

R002705F

Fig. 3-20: Installation of the modules

@ Push in the unit until the module fixing hook @ snaps into place.

(B Fix the unit on the base unit with the screws (M3 x 12).

R002706E

Fig. 3-21: Locking the modules
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Installation of robot CPU R16RTCPU Installation

Removal

CAUTION:
® The mains voltage must always be switched off before removing a module.
® When removing a module, make sure that any fixing screw is release and that fixing hook

onthe moduleis notlonger snapped in. Otherwise, the mounting devices on the module may
be damaged.

@ Remove unit fixing screws.

(@ Support the unit with both hands and securely press the unit fixing hook @ with your finger.

R002707E

Fig. 3-22: Unlocking the modules

(® Pull the unit straight supporting it at its bottom while pressing the unit fixing hook @.
@ While lifting the unit, remove the concave part @ from the guide @ of the base unit.

R002708E

Fig. 3-23: Removal of the modules
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Installation Installation of robot CPU R16RTCPU

CAUTION:
When removing the robot CPU, please note that the unit surface may be very hot. There is a
possible risk of burns.

Metal parts become
hot.
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Grounding the robot system Installation

3.6 Grounding the robot system

General instructions on grounding the robot system
Three ways of grounding are shown in Fig. 3-24.
@ Separate grounding is the best solution.
- Therobot arm is grounded at an M4 threaded hole (see Tab. 3-8) on the base area.

- The controller is grounded together with the mains line (feed) connection.
To ground the controller, proceed as described in Section 4.2.

@ If possible, the grounding of the robot arm must be separated from other units/devices.
@ The minimum cross-section of the grounding cable must be 4,2 mm?.
@ The grounding cable is not included in the scope of delivery of the robot system.

@ The grounding cable should be kept as short as possible.

Controller Controller Controller
Robot arm and personal Robot arm and personal Robot arm and personal
computer computer computer
) ) ) )

1

separate grounding
(best solution)

IV |

common grounding
(permissible)

parallel g_rounding
(good solution)

RO0045T1E

Fig. 3-24: Grounding the robot system
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Installation

Grounding the robot system

Grounding the robot arm

(D Use a grounding cable with a minimum cross-section of 4,2 mm?,

(@ Check the area around the grounding screw (A) for deposits and remove any using a file.

® Fix the grounding cable with the grounding screw (M4 x 10) to the grounding connection of the

robot arm (see here Tab. 3-8).

Vertical articulated robot arm RV-2/4/7/13/20FR

SCARA robot RH-1FRHR

Robot arm ———— | &

Grounding screw —=§
M4 x 10

)

Grounding connection with at least 4,2 mm?
(not included in scope of delivery)
‘Robot arm

¢

& 3

L] f g

Robot arm
Grounding connection with at least 4,2 mm?

(not included in scope of delivery)

R002712E

Grounding connection with atleast 4,2 mm? ‘_ﬁ .
= (not included in scope of delivery) %) §<— Grounding screw
4 M4 x 10
f =
R002710E RO02711E
SCARA robot RH-3FRHR SCARA robot RH-3/6/12/20FRH
Grounding screw
M4 x 10 Robot arm
g ! A ™ Grounding screw—»g |
; i i Max10 9 !
@ @) P
P e m @ =<
; & Py

©®

- "‘“JLB

Grounding connection with at least 4,2 mm?
— (not included in scope of delivery)

R002284F

Tab. 3-8: Grounding the robot arm
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Grounding the robot system Installation
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Connection

Connection of the connection cable

4

4.1

4.1.1

Connection

This chapter explains how to connect the connection cable, the mains connection, the connection of
the EMERGENCY-STOP switch and the connection of the Teaching Box.

Connection of the connection cable

Connect the robot arm to the CR800 controller

The following figure shows the connection of the connection cable between the robot arm and the
CR800 controller.

Robot arm
RV-4FR
Robot arm RV-7FR
RV-2FR RV-13FR

Rear of the CR800 controller

I

®®°

R

A=) )/

R002713F

Fig. 4-1: Connection of the connection cable (CR800)
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Connection of the connection cable

Connection

NOTE

@ Connection on the robot arm side
(@ Make sure that the CR800 controller is switched off.

(@ Connect the machine cable to CN1 connector on the robot arm.

Robot arm CN1
connector

Machine cable robot arm
side connector

Screws

R002714E

Fig. 4-2: Connecting the machine cable on the robot arm side

® Insert the connector until the connector edge is aligned with the CONBOX surface and tighten

two bolts.

I Refer to page 4-7 for the connection on the controller side.

A\

CAUTION:

The standard connection cable between the robot arm and the controller is only suitable for

fixed laying. It must not be used within a dragchain.
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Connection

Connection of the connection cable

RH-1FRHR5515

The following figure shows the connection of the connection cable between the robot arm and the

CR800 controller.

Robot arm
RH-1FRHR5515

Rear of the CR800 controller

Y

¢
o

e@oe
1000000000000000

&

)/

R002717E

Fig. 4-3: Connection of the connection cable (CR800)
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Connection of the connection cable

Connection

NOTE

@ Connection on the robot arm side

(@ Make sure that the CR800 controller is switched off.

(@ Connect the machine cable to CN1 connector on the robot arm.

Robot arm CN1
connector

Machine cable robot arm
side connector

Screws

R002716F

Fig. 4-4:

Connecting the machine cable on the robot arm side

® Insert the connector until the connector edge is aligned with the CONBOX surface and tighten
two bolts.

I Refer to page 4-7 for the connection on the controller side.

CAUTION:

The standard connection cable between the robot arm and the controller is only suitable for

fixed layin

g. It must not be used within a dragchain.
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Connection Connection of the connection cable

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

The following figure shows the connection of the connection cable between the robot arm and the
CR800 controller.

Robot arm Robot arm
RH-3FRHR RH-3FRH/6FRH/

12FRH/20FRH

Rear of the CR800 controller

¢
=

®0° °
1e000000000000000

\ 1=/}

R002715E

Fig. 4-5: Connection of the connection cable (CR800)
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Connection of the connection cable

Connection

NOTE

@ Connection on the robot arm side
(@ Make sure that the power of the CR800 controller is switched off.

(@ Connect the machine cable to CN1 connector on the robot arm.

Robot arm CN1
connector

Machine cable robot
arm side connector

Screws

R002716F

Fig. 4-6: Connecting the machine cable on the robot arm side

®) Insert the connector until the connector edge is aligned with the CONBOX surface and tighten

two bolts.

I Refer to page 4-7 for the connection on the controller side.

CAUTION:

The standard connection cable between the robot arm and the controller is only suitable for

fixed laying. It must not be used within a dragchain.
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Connection

Connection of the connection cable

@ Connection on the controller side
(@ Make sure that the power of the CR800 controller is switched off.

(@ Connect the controller side connector of the machine cable to CN1 connector on the rear side of
the controller

® To fix the inserted connector, close the latches of the CN1 connector.

Latches

Machine cable controller
side connector

CN1 connector on the
controller side

R002718F

Fig. 4-7: Connection of the connection cable on the controller side
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Connection of the connection cable

Connection

4.1.2

Connection of robot CPU to the drive unit

CR800 drive unit

CAUTION:

@ Always place the protective cap on the SSCNETIII/H connection when no cable is connected.
Otherwise, soiling may lead to an impairment in the transmission and to malfunctions.

® Do not remove the SSCNETIII/H cable as long as the power supply of the CPU system or the

drive unit is switched on.

Never look directly into the light emitted from the robot CPU or the SSCNETIII/H connections
of the drive unit, or into the open end of the SSCNETIII/H cable. The light emitted from these
complies with the IEC60825-1 standard of laser class 1 and may result in an irritation to the

eyes if viewed directly.

Drive unit

OP1 connector

SSCNETIII/H cable

Robot CPU system

Robot CPU unit

EX. .

=~ — L &
CN1 connector

R002719F

Fig. 4-8: Connection of robot CPU and CR800 drive unit
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Connection Mains connection and grounding
4.2 Mains connection and grounding
Refer to Section 3.6 on how to ground the robot arm.
CAUTION:
@ Only carry out connection work at the controller when the main switch for the power supply
is switched off and protected against being switched back on.
@ Please install the earth leakage breaker in the primary side power supply of the controller
because of leakage protection.
4.2.1 CR800 controller

() Make sure that the mains voltage and the power switch of the controller are switched off.

(2 Prepare the mains line (feed) and the grounding cable. Use cable with a minimum cross-section
of 2 mm?.

(® Connect the ACIN cable to the breaker. Connect the power terminals of the ACIN cable to the
secondary side terminals of the earth leakage breaker. Also, ground the FG terminal of the cable.

@ Connect the ACIN cable to the ACIN connector on the rear of the controller.

(B) Connect one end of the grounding cable to the PE (protective earth) terminal on the controller
and ground the other end.

(® Connect the primary power cable to the primary side terminal of the earth leakage breaker.

Controller rear
Three phase Single phase
200V AC 200V AC [

Primary
side

©

ACIN connector

Earth lea kagg
breaker 1

PR (protective earth) terminal
(M4 screw)

L
© 1110

Secondary
sides

L] N

Grounding cable
PE terminal

PE terminal ©

S

@) §@§ PE terminal

Fig. 4-9: Connection of mains line and grounding on CR800 controller

R002720F

® Recommended earth leakage breaker:
Single phase: NV30FAU-2P-10A-AC100-240V-30mA, (Terminal cover: TCS-05FA2)
Three phase: NV30FAU-3P-10A-AC100-240V-30mA, (Terminal cover: TCS-05FA3)
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EMERGENCY-STOP connection

Connection

4.3

4.3.1

EMERGENCY-STOP connection

Connection for EMERGENCY-STOP pushbutton is using the plug on the rear of the unit for the CR800

controller.

The EMERGENCY-STOP inputs are normally blank (see Fig. 4-11). The EMERGENCY-STOP pushbutton,
the door closing contact and the enable switch (enabling) unit must be connected by the user.

CNUSR11 connector

R002721F

Fig. 4-10: Connection for EMERGENCY-STOP circuit

Classification of functions using external input/output signals

Before using the functions, note the following.

Classification

Function

Description

Safety signal

EMERGENCY-STOP input

Detects EMERGENCY-STOP inputs. The safety diagnosis function for the
EMERGENCY-STOP input circuit makes the STO function meet the
requirements of Category 4, Performance Level e. At factory settings,
the STO function meets the requirements of Category 3, Performance
Level d. To make the STO function meet the requirements of Category
4, Performance Level e, change the parameter setting by referring to
section 4.3.3.

Mode selector switch input

Switches the controller mode between MANUAL and AUTOMATIC.

Door switch input

Receives the status of the switch installed on the door of the safety
fence to detect the opening of the door.

Non-safety signal

Emergency stop output

Monitors whether the robot is in the EMERGENCY-STOP state.

Mode output

Monitors whether the robot operates in MANUAL or AUTOMATIC
mode.

Robot error output

Monitors the error status of the robot.

Additional axis
synchronization output

Synchronizes the state of the additional axes (servo ON/OFF) with that
of the robot arm.

Tab. 4-1: Classification of functions using external input/output signals
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Connection

EMERGENCY-STOP connection

4.3.2 CR800 controller

CAUTION:

Do not carry out a surge voltage test.

Customer

—

Customer Controller
EMERGENCY-STOP Teaching Box
+24V a
|
+33V I +24V
|
- +3 3V
EZ |
|
B3V 5 |
- I +3 3V
|
|
Control M Sa |
circuit 1 | Z
= |
|
N .% +24V
|
1
|
CNUSR11 ! ~¥]
" Output for | <
i 3, 3 "
_/:l operating mode : + 124V
|~ EMERGENCY-STOP ! i‘:_c
_ output | ———f9
| 4
[—" Error | :l
L output : =
+24V :
+33V | +24V
|
—:— +33V
2 g
E Ed
+33V
- +33V 5
A4
Control :l
circuit 2 - ¥
+33V +24V
—
N ga
CNUSR11 T
I Mode +3,3V 24V
— output —%z._l

EMERGENCY-STOP

:l output

Robot error
’ output

CNUSR11

%% EMERGENCY-STOP switch
EE Door closi tact
E@ 00r Closing contac
(®[12 i

EE Mode selector switch
ICNUSR11

%é EMERGENCY-STOP switch
Ei Door closing contact
[6]22]

[®15] Mode selector switch
2a

R002722F

Fig. 4-11:

Internal wiring of EMERGENCY-STOP circuit (CR800)

CAUTION:

Connect the EMERGENCY-STOP switch at an easily accessible location near the robot. If the
robot behaves erratically then you must stop itimmediately.
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EMERGENCY-STOP connection Connection

Connection to the connectors CNUSR11/12

In this plug connection the cable is srew-fastened to the connector. Please use an 0.2 to 1.5 mm? con-
nector cable.

(@ Prepare the user wiring connector (attachment).
(@ Remove approx. 7 mm of the line shielding.

®) Insert the cable all the way in the insertion hole while pressing down the latch on the user wiring
connector with a flatblade screwdriver.

@ When all the required wirings have been completed, fit the user wiring connector (CNUSR11/
CNUSR12) into the corresponding connector (CNUSR11/CNUSR12 port) on the controller.

(B® When the user wiring connector has properly fitted, the levers on both sides of the connector rise
and the connector is fixed. (To dismount the connector, lower the levers.)

CNUSR11 connector

- Ansicht A - Wiring to a
Pin number of connector User wiring connector
1 connector 16 Lever

1

CNUSR11 connector

1 9
\ /

\ b

/. \

1 . .
10 1\8 Cable insertion hole

CNUSR12 connector Flathead

screwdriver

R002723F

Fig. 4-12: Connection to the connectors CNUSR11/12

CAUTION:

The connector on the controller side that connects to the user wiring connector is CNUSR11 or
CNUSR12. Be careful not to connect to CNUSR13 as the robot will not operate properly.
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Connection

EMERGENCY-STOP connection

4.3.3

Safety diagnosis function (Test pulse diagnosis)

This function enables diagnosis of external wiring by pulse signals output from the EMERGENCY-STOP
ports (EXTEMG11, EXTEMG21). Changing parameter TPOEMG allows EXTEMG11 and EXTEMG21 to
output off-pulses regularly. The width of output pulses is always approximately 20 ms. Checking reg-
ularly the test pulses inside the robot controller enables confirming the correct operation of the
EMERGENCY-STOP lines.

When using this function, connect emergency stop switches by seeing Fig. 4-14.

Make sure to prevent test pulses of this function from causing faulty operation of peripheral devices.

Approx. 1000 ms

:Approx.40 ms

»
< >

EXTEMG11 |
Approx.—» [
20 ms

EXTEMG21 |
Approx. 20 ms —>_|<—

R002987E

Fig. 4-13: Test pulse diagnosis

Item Description

Parameter name TPOEMG

Function This enables configuring the pulse output function for outputting test
pulse signals from emergency stop ports (EXTEMG11, EXTEMG21).

What parameter settings means 0: Outputs no test pulses
1: Outputs test pulses

Default 0

Tab. 4-2: Parameter details

EMERGENCY-STOP switches (2 contacts)

Robot controller

EXTEMG11

14
EXTEMG12

30

EXTEMG21

7

EXTEMG22 R a

23
CNUSRT11

R002988E

Fig. 4-14: How to wire emergency stop lines
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Safety circuits

Connection

4.4

4.41

NOTE

Safety circuits

CR800 controller

Example 1

Connect the EMERGENCY-STOP switch of peripheral equipment to the controller. The power supply
for EMERGENCY-STOP input uses the power supply in the controller.

Operation of the EMERGENCY-STOP:

If the EMERGENCY-STOP switch of peripheral equipment is pushed, the robot will also be in the EMER-
GENCY-STOP state.

To facilitate clarity, some information has been omitted from the figure; the figure therefore devi-
ates from the actual conditions of the product.

EMERGENCY-STOP switch

Controller
(2- contact type)

EMERGENCY-STOP Teaching Box® o Jeriphenal

+24V a 24V Power supply equipment

in the controller

® ;
+24V CNUSR11 :
+33V :
14/7 | :
30/23]

Door

...............

13,6 Door switch input

20/231 g_m—l

Mode selector switch

12/5 b‘lﬁ
28/21

Internal
safety
circuit

EMERGENCY-STOP
output

Output for
operating mode

} Error output

R002724F

Fig. 4-15: Configuration of a safety circuit (Example 1)

® The CNUSR11 connector is a two-level terminal block, indicating that there are two circuits
(channels). Two terminals (cable insertion holes) need to be used for one circuit.

@ The EMERGENCY-STOP button of the Teaching Box is connected with the controller.
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Connection

Safety circuits

Example 2

Connect the EMERGENCY-STOP switch, door switch, and enabling device of peripheral equipment to
the controller. The power supply for EMERGENCY-STOP input uses the internal power supply of the
controller. Monitor the EMERGENCY-STOP state by the peripheral equipment side.

Operation of the EMERGENCY-STOP:

If the EMERGENCY-STOP switch of peripheral equipment is pushed, the robot will also be in the EMER-
GENCY-STOP state. And, if the EMERGENCY-STOP switch of Teaching Box is pushed in the state of the
power of controller OFF, peripheral equipment state can be the EMERGENCY-STOP also.

NOTE To facilitate clarity, some information has been omitted from the figure; the figure therefore devi-
ates from the actual conditions of the product.
Controller EMERGENCY-STOP switch
(2- contact type)
EMERGENCY-STOP .
124V Teaching Box = Peripheral
@ 24V Power supply in the ;___equipment
+33V ' controller o :
+24V CNUSR11 §
5‘I';‘:._ +3,3V 1
E‘:'_l 14/7 ‘
¥ 4 L
E _%‘:EZ 30/23] i_m—|
% 1} 1 F
33V
+ ] 1 M Door
- +33V
7 S o i
- A4 i Circuit
33 % +24V 13/6| Door switch input :
29/2£ i' alo
Monitor
= Mode selector switch
-% +24V 12/5 __|Monitor
28/2@
4
Internal :l
safety =
circuit
1 ()/:i__| EMERGENCY-STOP output
26/19
11/4 .
Output
21/2 } o;‘;e‘r)at;ingrmode
8/1
24/17. } Error output
R002725F
Fig. 4-16: Configuration of a safety circuit (Example 2)
® The CNUSR11 is a two-level terminal block, indicating that there are two circuits (channels). Two
terminals (cable insertion holes) need to be used for one circuit.
@ The EMERGENCY-STOP button of the Teaching Box is connected with the controller.
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Safety circuits

Connection

Example 3

Connect the EMERGENCY-STOP switch of peripheral equipment, and the door switch to two control-
lers, and it interlocks. Connect the enabling switch to the robot controllers.The power supply for
EMERGENCY-STOP input uses the internal power supply of the controller. Monitor the EMERGENCY-
STOP state by the peripheral equipment side.

Operation of the EMERGENCY-STOP:

If the EMERGENCY-STOP switch of peripheral equipment is pushed, the robot will also be in the EMER-
GENCY-STOP state. And, if the EMERGENCY-STOP switch of Teaching Box is pushed in the state of the
power of the controller is OFF, peripheral equipment state can be the EMERGENCY-STOP also.

NOTE To facilitate clarity, some information has been omitted from the figure; the figure therefore devi-
ates from the actual conditions of the product.
4+24v  EMERGENCY-STOP Teaching Box @ =Y
PN 24V Powersupplynthe
| +24V onusrit ©
14/1
30/23 ol
Door Circuit
E}
— Tf‘l:\/ 13/61 Door switchinput ||
bo] 29/221 L il
© lo—1
c 1 Mode selector [_o_ ot
S +33V 24y e sl(ch
zsmg
Internal
safety - EMERGENCY-STOP
circuit output
10/3l
26/19:: Monitor
11/4
f
27/21 } c?;;‘r)autgngrmode
8/1
24/17 } Error output
124V EMERGENCY-STOP Teaching Box @
N 24\/Power:t5’;‘p‘gym!he
I +24V CNUSR11
14/1
30/23 ]
~ S 124 .
- 13,6 Door switch input L
2 i(: 29/231 N il
o
‘E Mode selector
o 133V * switch
v ; g v 125l 1
zsmg
Internal
safety =
circuit EMERGENCY-STOP
10/3 1output
26/19] Monitor
1/4 Output for
27/2 } operating mode
8/1
24/17 } Error output
R002726E
Fig. 4-17: Configuration of a safety circuit (Example 3)
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Connection Safety circuits

® The CNUSR11 is a two-level terminal block, indicating that there are two circuits (channels). Two
terminals (cable insertion holes) need to be used for one circuit.

@ The EMERGENCY-STOP button of the Teaching Box is connected with the controller.
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Mode changeover switch connection

Connection

4.5

NOTE

Mode changeover switch connection

Connect the key switch of customer prepared and change the right of robot’s operation by switch op-
eration. The key switch can be installed in the operation panel of customer preparation.

Right of operation (mode):

AUTOMATIC........... The operation from external equipment becomes available. Operation which
needs the right of operation from T/B cannot be performed. It is necessary to
set the parameter for the rights of operation to connection with external
equipment. Refer to the separate volume, "Instruction Manual/Detailed Ex-
planation of Functions and Operations" for detail.

MANUAL.............. When T/B is available, only the operation from T/B becomes available. Oper-

ation which needs the right of operation from external equipment cannot be
performed.

MODE ‘

e T

/

s

Mode changeover
switch

R002728F

Fig. 4-18: Connection of the Mode changeover switch

Pin number and Function (Connector: CNUSR11) Change mode 0]

Pin-No. | Function MANUAL AUTOMATIC
21 1st line KEY input

Open Close
5 Power supply +24 V of pin number 21

28 2nd line KEY input

Open Close
12 Power supply +24 V of pin number 28

Tab. 4-3: Function of the key switch interface

® The mode changes by both opening or both closing between 21-5 pin and between 28-12 pin.
Maintain the current mode except it.

The contact capacity of each input/output terminal is 24 V DC/100 mA. Don't connect the equip-
ment except for this range. The use exceeding contact capacity causes failure.

In the customer's system, do not ground the + side of 24 V power supply prepared by customer for
connect to the controller. (related with emergency stop and parallel input/output) If it connects
with the controller under the condition that the + side is grounded, it will lead to failure of control-

ler.
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Connection

Teaching Box connection

4.6

Teaching Box connection

This section describes how to connect the Teaching Box with the supply voltage turned off. If the con-
nection is established or terminated with the supply voltage turned on then an error message is is-
sued.

However, it allows you to remove the T/B from the controller without occurrence of alarm by pulling
out the T/B connector within five seconds while the 3-position enable switch of the T/B is being pulled
up lightly (in the position 2).

CAUTION:
Do not pull or bend the connection cable excessively! This could otherwise damage the cable.

Connection of the Teaching Box
@ Switch off the controller.

(@ Connect the Teaching Box cable to the Teaching-Box connection of the controller. The lock must
point upwards. You hear a click when the connection is correct.

Teaching Box Controller Detailed view of Area A

Locking mechanism

Teaching Box

Teaching Box connector

connection
connector

R002729E

Fig. 4-19: Teaching Box connection

Release the connection between the controller and the Teaching Box
@ Switch off the controller.

(@ Lift the lock upwards on the Teaching Box plug connector. Take hold of the plug in Area B and
pull it upwards and out.

® Install the dummy plug if you want to operate the robot without connecting the Teaching Box.

FR series
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Startup

Switch on the robot system

5

5.1

5.1.1

5.1.2

Startup

Switch on the robot system
Work flow

This section provides you step-by-step instructions on how to switch on the control voltage and the
Teaching Box.

Prepare the system for maintenance mode

The preparations to be made for calling-up the maintenance menu are described in the following sec-
tion.

Step 1: Switch on the supply voltage

DANGER:
Make sure that there is no-one within the movement area of the robot arm.

Controller CR800
(@ Turn ON the switch of the earth leakage breaker of the controller.

(@ The controller power turns on, and the power lamp lights up.

Controller

L)
{oF =0\
!

@U (00000000000

R002730F

Fig. 5-1: Switch on the power supply
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Switch on the robot system Startup

Step 2: Switch on the Teaching Box

(@ Set the [MODE] switch of the controller to "MANUAL".
(@ Set the [ENABLE/DISABLE] switch of the Teaching Box to "ENABLE".

® The main menu appears on the display.

1 Top:disabled
:ig':\b Bottom: enabled (lights up)

[ENABLE/DISABLE] switch

RO01469F

Fig. 5-2: Switch on the Teaching Box

CAUTION:

To gain sole control of the robot system, you must set the [ENABLE/DISABLE] switch of the
Teaching Box to the "ENABLE" position. The control functions at the controller are disabled in
this state. For safety reasons, all EMERGENCY-STOP and STOP switches on the system are always
active.
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Startup

Switch on the robot system

5.1.3

Changing controller type

This section shows how to change a controller's type.

Changing from CR800-D to CR800-R
(@ Start up as CR800-D. (Connection with robot is necessary.)

U ~ : =

-

RV-7FRL-D

R002760F

Fig. 5-3: Connect the robot to the controller CR800-D

(@ Change the setting value of parameter (IQRMODE) from 0 to 1. Power turn off.

;-

——

IQRMODE: RV-7FRL-D
(0: D-type, 1: R-type) = RV-7FRL-R

R002761F

Fig. 5-4: Change parameter QRMODE from Oto 1

(® Set R16RTCPU SW is 4, and connect R16RTCPU to CR800. Power turn on.

W - -

=

R16RTCPU RV-7FRL-R

R002762E

Fig. 5-5: SetSWto4
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Switch on the robot system Startup

@ Set R16RTCPU SW is 0. Power turn off and turn on.

|.||I||.'||,\ 1||'||i||“ ‘-' = .

R16RTCPU RV-7FRL-R

R002762F

Fig. 5-6: SetSWto0
(® The model information and the origin information are automatically set. (Programs and parame-

ters are initialized.)

Changing from CR800-R to CR800-D
(@ Start up as CR800-R. (Connection with robot is necessary.)

|.||I||.'||,\ 1||'||i||“ ‘-' = .

R16RTCPU RV-7FRL-R

R002762E

Fig. 5-7: Connect the robot to the controller CR800-R

(@ Change the setting value of parameter (IQRMODE) from 1 to 0. Power turn off.

IQRMODE:
(0: D-type, 1: R-type)

RV-7FRL-R
= RV-7FRL-D

R002763F

Fig. 5-8: Change parameter QRMODE from 1to 0
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Startup Switch on the robot system

(® Remove R16RTCPU.

;- 3

RV-7FRL-D

R002760F

Fig. 5-9: Remove R16RTCPU.

@ The model information and the origin information are automatically set. (Programs and parame-
ters are initialized.)
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Operation of Teaching Box (R32TB)

Menu tree

6

6.1

Operation of Teaching Box (R32TB)

This section describes the operation of the Teaching Box and the functions of the individual menus.

Menu tree

Main menu

<MENU>

1.FILE/EDIT RUN

1. File menu

2.
3. PARAM. 4.0RIGIN/BR <
5. SET/INIT. 6.

ENHANCED

[EXE]

Start screen

MELFA CR800-D Ver. S3
RH-3FH5515-D

COPYRIGHT (C) 2011 MITSUBISHI ~ELEC

<FILE/EDIT> 1/20

1 08-04-24
2 08-04-24
Al 08-04-24
B1 08-04-24

]

17:20:32 22490
14:56:08 694
13:05:54 2208
13:05:54 1851

Rem 136320

[NEW ]

[CLOSE ]

VTRlIES CORPORATION ALL RIGHTS RESE

Menu to input the file name

<NEW PROGRAM>
PROGI%AM NAME

[EDIT ]

[POSI. 1

Menu for
program editing

INSERT | TEACH |d

Menu for
position editing

[CHANGE ]

<P0S.> JNT 100% P1
X:+128.56  A:+180.00
: B: +90.00

G:—180.00
L2:

[COPY ]

—

FLI: 7 FL2: 0
o1 | posi. [RERN New | cory

Copy program

<PROGRAM COPY>
SRC. NAME (1 )
DSR. NAME  ( )

Rename program
<PROGRAM RENAME>
SRC. NAME (1 )

[RENAME ]

[DELETE 1]

A

DST. NAME ( )

Delete program
<PROGRAM DELETE>
NAME (1 )

Protect program
<PROTECT>
NAME (1

) protect
COMMAND : OFF

[PROECT ]

Eﬂ

DATE : OFF

CMD. | DATA |REX] CLOSE

® Referto "separate instruction man-
ual: CR800-R/iQ Platform Support-
ing Extended Function Instruction
Manual (BFP-A3528 for "1.5Q
DIRECT" in "6.ENHANCED".

RO02758F

Fig. 6-1: Menutree (1)
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Menu tree Operation of Teaching Box (R32TB)

Program selection
<PROGRAM SELECTION>

A |
SELECT THE PROGRAM
INTO TASK SLOT 1. OK?
123 =
2.RUN menu Jog mode
<RUN> <CHECK> SLOT 1 1 100%
1. CHECK 2. TEST RUN 1 Mov P1
3. OPERATION [CHECK 1 |2 Mov P2
3 Mov P3
4 Mov P4
FWD Jump [PRE SLOT BID B
Test mode
<TEST RUN>
[TEST ) _
RUN ]| PROG. NAME  : 1 STEP : 1
MODE : CONT.
3. Set parameter 123 =
Operation
<PARANETER> MRS ) <OPERATION> 100% Auto
|| DATA ) PROGRAN NAVE: STEP:
»| PRGI 00001
[OPERATION]| STATUS: RUN MODE: CONT.
DATA | Prev QYR Next | CLOSE sTART | cvoLe [RBRY Reser | croose B3
4. Set home position/release articulated joint brake Set home position
<OR1GIN/BRAKE> <ORIGIN>
1.0RIGIN 2. BRAKE 1. DATA 2. MECH
| [ORIGIN T | 3.T00L 4. ABS
| 5. USER
123 123

1. Data
<ORIGIN> DATA

D: (Z1K85K)
[DATA 1 J1: (01aghd) J2: (F&15K0) J3: (01E27C)
jé_} EA&Eg%4§ jg EOSH&SO; J6: (81#DA9)

123

2. Mechanical end stops
<ORIGIN> MECH COMPLETED

[MECH ] [J1:( 0 )J2:
B4 (0 )J5:( 0 )J6:( 0 )
)8 (0 )

J7: (0 (
123
3. Calibration device
<ORIGIN> TOOL COMPLETED
rooL ] [MI:( 0 )J2:( 0 )d3:( 0 )
»J4:( 0 )J5:( 0 )J6:( 0 )
J7:( 0 )Jd8:( 0 )

S URG

RO02301E

Fig. 6-1: Menu tree (2)
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Operation of Teaching Box (R32TB)

Menu tree

5. Set/Initialize

<SET/INITIALIZE>
1. INITIALIZE
3. CLOCK

-

2. POWER
4. VERSION

4. ABS method

| (¢} | D
<ORIGIN> ABS

[ABS] JI: (0 )J
Jar( 0 )J
J7: (0 )J

A 4

2:
5:(
8: (

5. USER menu

123

<ORIGIN> USER
(0 )J2:
(0 )J5:¢(
(0 )us:

Ji:
[USER] e
J7:

A 4

2. Release brake

<BRAKE>

[BRAKE]

1. Initialize

<INITIALIZE>

2. PARAMETER
3. BATTERY

[INITIALIZE] |1.DATA

123

2. Battery and switch-on time

<HOURE DATA>
POWER ON TIME 18 Hr
BATTERY ACC. 14089 Hr

[POWER]

>
>

123

3. Set date/time

<CLOCK>
08-05-07
16:04:50

[CIOCK] DATE
> TiNE

123

4. Version display

<VERSION>

veeson | B8 Ver 17

123

RO02302E

Fig. 6-1

Menu tree (3)
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Menu tree Operation of Teaching Box (R32TB)

6. Enhanced Menu 1.SQ Direct (only FR-R series)

<ENHANCED> <SQ DIREGT> JNT 100% POS. 123
2. WORK COORD 1sQ X:+128.56  A:+180.00
DIRECT | Y: 40.00 B: +90.00
> 7:+845.23 (:—180.00
v L1: L2:
FL1: 7 FL2: 0

This function enable direct control of the robot by PLC. Refer to
separate manual: "CR800-R, iQ Platform Supporting Extended
Function Instruction Manual (BFP-A3528)".

JOG menu/[JOG] key 2. Workpiece coordinates

<CURRENT> JOINT ~ 100% P1 B1 WORK  [<WORK COORD. > WORK NUMBER (1)
Ji: 0.00 J5: 0.00 COORD | TEACHING POINT (WO)
J2: 0.00 J6:  0.00 » X: 0.00
J3: 90.00 : Y: 0.00
J4: 0.00 : Z: 0.00

XYZ TOOL [Vl 3-XYZ | CYLNDR g
Hand menu/[HAND] key

<HAND> =G : HAND1 =7 : HAND4
+B : HAND2 =Y : HANDS
*A : HAND3 =X : HAND6
76543210 76543210
ouT-9000 00000 IN-900O00000O0

SAFE | ALIGN RuliD] CLOSE
Tool Menu / Press [HAND] button for a long period

<TOOL SELECT>

ToOL : (1 )

0.00, 0.00, 0.00, 0.00, 0.00,
0.00

BASE 123 CLOSE

Tool Menu / Press [HAND] button for a long period

<BASE SELECT>
BASE: (1)

R002303F

Fig. 6-1: Menu tree (4)
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Operation of Teaching Box (R32TB) Enter a character

6.2

ExampleV/

ExampleV

Enter a character

Every time you press the [CHARACTER] key, the write mode switches between entry of numbers and
letters. The current mode is displayed at the bottom in the middle of the display.
Enter numbers

Numbers are entered in number mode using the keys on which the appropriate number as well as the
minus sign and the full stop are shown at the bottom left.

"51"is entered as the program name.
To do this, press the [CHARACTER] key and keys [5] and [1].

<NEW PROGRAM> <NEW PROGRAM>

PROGRAM NAME PROGRAM NAME

) q ( )

ROOT489E

Fig. 6-2: Enter numbers

Enter letters

Letters are entered in letter mode using the keys on which the appropriate number indicated on the
bottom right. Change the character by pressing the key repeatedly. For instance, pressing the [ABC]
key repeatedly allows you to select from the following characters: "A" .."B".."C" .."a" .."b" .."c".
When selecting letters assigned to the same key, you can move the cursor along a position by using
the arrow key [—].

How to enter letters "ABY".
Press the following keys: 1 x [ABC], [—], 2 x [ABC], 3 x [WXYZ].

<NEW PROGRAM> <NEW PROGRAM>
PROGRAM.NAME PROGRAM NAME
(

) — ( )

RO01490F

Fig. 6-3: Enter letters

A
The following characters are assigned to the keys:
® [(key:' 5 (=) "> A5 :i5;5¥>7?
® [@=]key@—>=D+>->o*x>/><>>
® [, %lkey;, > % >#>5$>!I>5&—>_—>.
FR series 6-5



Enter a character Operation of Teaching Box (R32TB)

Clear a character

Clearanincorrectly entered character by placing the cursor on the character and pressing the [CLEAR]
key.

ExampleV Letter "B" of string "ABY" is to be changed to an "M", resulting in the new string "AMY".
Move the cursor with the [«—] key to the "B" character and press the following keys: [CLEAR], 1 x
[MNO], 3 x [WXYZ].

<NEW PROGRAM> <NEW PROGRAM>
PROGRAM NAME PROGRAM NAME

(N ) — (G AMY )

ABC

ROOT491E

Fig. 6-4: Clear a character

NOTE I Pressing the [CLEAR] key for a longer period clears all the characters in the brackets.
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Operation of Teaching Box (R32TB) Select a menu item

6.3

Select a menu item

There are two ways to call up a menu:
@ Select a menu by entering a number

@ Select the menu with the cursor an press the [EXE] key

Running
Both possibilities are displayed in the following example by selecting menu item "1. FILE/EDIT".

(@ Set the [MODE] switch of the controller to "MANUAL". Activate the Teaching Box by setting the
[ENABLE/DISABLE] switch of the Teaching Box to "ENABLE".

Teaching Box

1\ Top: disabled
H Bottom: enabled (lights up)

Rear of the
Teaching Box

R002757E

(@ The start screen appears after switching on. After the start screen appears, press [EXE] key to call
up the main men.

MELFA CR800-D Ver. S3 <MENU>
RA-3FHSTSD 1. FILE/EDIT 2.RUN

3. PARAM. 4. ORIGIN/BRK
COPYRIGHT (C) 2011 MITSUBISHI ELEC 5. SET/INIT. 6. ENHANCED
TRIC CORPORATION ALL RIGHTS RESE
RVED

R002759F
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Select a menu item Operation of Teaching Box (R32TB)

@ Select a menu by entering a number

(@ Select the "FILE/EDIT" menu by entering "1". The "FILE/EDIT" menu is displayed.

<MENU> <FILE/EDIT> 1/20  Rem 136320
1. FILE/EDIT 2.RUN 1 08-04-24 17:20:32 22490
3. PARAM. 4. ORIGIN/BRK 2 08-04-24 14:56:08 694
5. SET/INIT. 6. ENHANCED Al 08-04-24 13:05:54 2208

# B1 08-04-24 13:05:54 1851

RO01544F

@ Select the menu with the cursor an press the [EXE] key

@ With the arrow keys, move the cursor to the "FILE/EDIT" menu item and confirm with the [EXE]
key. The "FILE/EDIT" menu is displayed.

<MENU> <FILE/EDIT> 1720 Rem 136320
1. FILE/EDIT 2.RUN 1 08-04-24 17:20:32 22490
3. PARAM. 4. ORIGIN/BRK 2 08-04-24  14:56:08 694
5. SET/INIT. 6. ENHANCED Al 08-04-24 13:05:54 2208

# B1 08-04-24 13:05:54 1851
123 cory BN

RO01544EF
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Operation of Teaching Box (R32TB)

Move robot in JOG mode

6.4

6.4.1

Move robot in JOG mode

The robot can be moved in steps by the JOG mode. This section describes the JOG mode based on a
6-axis vertical articulated arm robot. Axis configuration depends on the robot type used. A detailed
description on the individual types of robot is contained in the technical manual of the respective ro-

bot.

JOG modes

There are 5 JOG modes:

Operating mode

Mode

Description

Articulated joint JOG
mode

R002731E

® Set the [MODE] switch of the
Teaching Box to "ENABLE".

® Keep the three-step switch in the middle
position.

® Then press the [SERVO] key. (The servo
power supply is switched on).

® Press [JOG]- and the [F1] key to switch to
articulated joint JOG mode.

® To move the articulated joints, press
appropriate keys J1 to J6.

The axes of the robot can be moved individu-
ally in articulated joint JOG mode. This allows
axes J1 and J6 and auxiliary axes J7 and J8 to
be set independently. The number of axes
depends on the type of robot.

Auxiliary axes J7 and J8 are controlled by keys
[J11and [J2].

Tool JOG mode

R002733E

Execute the three points listed above.
® Press the function key to switch to the tool
JOG mode.

® To move the axes, press appropriate key X,
Y,Z A B,C

The position of the tipped tool can be moved
along the axes in the tool coordinate system in
tool JOG mode.

The tipped tool is moved linearly. The position
of the robot can be rotated by keys A, B and C
around axes X, Y and Z of the tool coordinate
system without changing the position of the
tipped tool. The middle point of the tool must
be set by parameter MEXTL.

The tool coordinate system in which the posi-
tion of the tipped tool is determined depends
on the robot type. In case of vertical articu-
lated arm robots, the direction from the grip-
per flange to the tipped tool is defined as +Z.
In case of SCARA robots, the direction up-
wards from the assembly area is defined as +Z.

XYZ JOG mode

R002734E

Execute the three points listed above.

® Press the function key to switch to the XYZ
JOG mode.

The position of the tipped tool can be moved
along the axes in the XYZ coordinate system in
XYZ JOG mode.

The position of the robot can be rotated by
keys A, Band C around axes X, Y and Z of the
XYZ coordinate system without changing the
position of the tipped tool. The middle point
of the tool must be set by parameter MEXTL.

Tab. 6-1: JOG modes (1)
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Move robot in JOG mode

Operation of Teaching Box (R32TB)

NOTE

Operating mode

Mode

Description

3-axis XYZ JOG mode

R002735E

Execute the three points listed above.

® Press the function key twice to switch to the
3-axis XYZ JOG mode.

The position of the tipped tool can be moved
along the axes in the XYZ coordinate system in
3-axis XYZ JOG mode.

In contrast to XYZ JOG mode, the position of
the robot is changed as in articulated joint
mode by rotating axes J4, J5 and J6. With a
fixed position of the tipped too, the position is
interpolated over axes X, Y, Z, J4,J5 and J6, i.e.
the position is not constant.

The middle point of the tool must be set by
parameter MEXTL.

Circle JOG mode

R002736E

Execute the three points listed above.

® Press the function key three times to switch
to the circle JOG mode.

The position of the tipped tool can be rotated
in circles around the zero point in circle JOG
mode.

A change in the X-axis coordinate moves the
tipped tool radially, starting from the middle
point of the robot. A change in the Y-axis coor-
dinate has the effect of the same movement
as control of the J1 axis in articulated joint JOG
mode. A change in the Z-axis coordinate has
the effect of a manual movement in the Z
direction as in XYZ JOG mode.

If the coordinates of the A, B or C axis are
changed then the hand gripper is rotated as in
XYZ JOG mode. The axes of robot type RH can
be controlled.

Workpiece jog mode

Workpiece
coordinates

R002737E

Execute the three points listed above.
® Press the function key three times to switch
to workpiece JOG mode.

® To move the axes, press appropriate key X,
Y,Z A, B,C.

In workpiece jog mode, the position of the
tipped tool can be moved along the axles of
the workpiece coordinate system. Buttons A, B
and C rotate the position of the robot around
the X, Y and Z axles of the workpiece coor-
dinate system without changing the position
of the tipped tool. You must set the tool mid-
dle point with the MEXTL parameter.

NOTE:

Workpiece coordinate system:

You must set the workpiece coordinate sys-
tem before using JOG mode. (There are eight
parameters (WKnCORD, n =1 - 8) for setting
the coordinate system.) If the workpiece coor-
dinate system is not defined, the robot will
move in XYZ JOG mode. For details please
consult the robot’s technical manual.

Tab. 6-1: JOG modes (2)

If the monitoring point of the hand in tool JOG mode, XYZ JOG mode or circle JOG mode
approaches a singular point then a warning sign appears on the Teaching Box and a warning sig-
nal is issued. The function can be deactivated by parameter MESNGLSW. A detailed description of
the parameter and the function "Error message on reaching a singular point" is contained in the
operating and programming instructions.
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Troubleshooting and maintenance instructions Faults in automatic mode

7 Troubleshooting and maintenance
instructions

7.1 Faults in automatic mode

DANGER:
@ Operation must be stoppedimmediately ifyou observe slight deviations when operating the
robot or the auxiliary equipment. If inmediate shutdown would result in concomitant dan-
gers and hazards, then you must select a suitable time.

@ If the robot stops for no apparent reason when in automatic mode then the operator must
never approach the robot. If the robot nevertheless needs to be accessed, then the EMER-
GENCY-STOP function must be previously triggered or the power supply must be switched
off. Make sure than no new dangers/hazards can arise from switching off the power supply.

® Ifaprogramisrestarted after areset, you must make sure that from the very start of running
this program no dangerous/hazardous states can aries from the auxiliary equipment (e.g.
check of position on restart, necessity to initialise the auxiliary equipment, etc.)

@ Ifaprogram has been changed after a cancellation then it must be tested at least once before
restarting of automatic mode is permitted.

7.2 Troubleshooting

If a fault occurs, proceed as follows:

@ Similar as during maintenance work, troubleshooting can be carried out from outside the protec-
tive enclosure or within the protective enclosure with the power supply switched off or from
within the protective enclosure when automatic mode is deactivated.

If troubleshooting has to be carried out from within the protective enclosure then set the [MODE]
switch of the controller to "MANUAL" and the [Enable/Disable] switch of the Teaching Box to
"Enable".

@ |[f a robot alarm occurs then first check the error code number or the error status. Take a note of
this useful troubleshooting information and read the appropriate section in the operating and
programming instructions.

@ If the robot itself is affected and it is not possible for the user to remedy the cause of the error/
fault then you must immediately contact your MITSUBISHI ELECTRIC sales agent.

FR series 7-1
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Troubleshooting and maintenance instructions

7.3

NOTE

Error diagnosis

When an error occurs, a 5-digit error code is shown on the display "STATUS.NUMBER" (e.g.C0010). The
LED on the RESET pushbutton lights up.

A 4-digit error number appears on the display of the Teaching Box. The first character of the error
number is not shown. For example the display shows "0010" for "C0010" and plain text.

A list of the messages that have previously occurred can be called up in the monitor menu of the
"ERROR LOG" of the Teaching Box. The error must first be reset for this.

The error numbers, the errors causes and the countermeasures are listed in the operating and pro-
gramming instructions. If an error can not be remedied by the countermeasures listed then please
contact your sales partner.

0000*

=

An error marked with an asterisk (¥) is only reset after
remedying the error after the power supply has been
switched off and then back on.

The error type is defined by a 4-digit number.

There are three error classes, depending on the seriousness
of the error:

H: serious error........ The servo voltage is switched off.
L: minorerror ......... Operation is interrupted (paused).
C:Warning............ Operation is continued.

Fig. 7-1: Design of an error message

The last position of the error number may be an axis number.
Example: Error number H0931 means overcurrent of axis J1 motor.
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Troubleshooting and maintenance instructions Replace the fuses

7.4

7.41

7.4.2

Replace the fuses

Anerror message isissued if a fuse on the interface card for the pneumatically operated gripper hand,
or on the control board, is defective. The error message contains information on which fuse has to be
replaced.

Fuse and error messages

Error code | Description Fuse

Fuse of power supply or pneumatic gripper hand defec-

tive F3 (rated current: 1,6 A), type LM16

H0083

Tab. 7-1: Fuses

Fuse of power supply of pneumatic gripper hand

If you see error message "H0083" replace fuse (rated current: 1.6 A).

Front of the controller

@®

———

rows e CR800
=

\ Hand fuse

kv 7

t READY
ERROR

Fig. 7-2: Hand fuse exchange place

R002738F
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Instructions on maintenance Troubleshooting and maintenance instructions

7.5 Instructions on maintenance

CAUTION:
A All maintenance work on the robot must only be carried in full compliance to the following
safety directives!

@ Use the "Maintenance Forecast" function of the RT ToolBox3 robot programming software to
determine the expected maintenance intervals.

@® Maintenance work should be carried on outside of the protective area when possible.

@ |If the maintenance work has to be carried out from within the protective area then the power
supply must be switched off at the main switch and must be protected by a padlock against being
switched back on. However, switching off must never result in dangerous or hazardous states.

@® You must make sure that the daily and periodic inspections are carried out compliant to the
instructions in the technical manual. With regard to the robot system, the inspection and main-
tenance program of the manufacturer must be observed. If there is any special maintenance work
that can not be easily carried out by the user then you must contact the service providers of
MITSUBISHI ELECTRIC.

@® When carrying out maintenance work at the controller unit, also check the function of the cooling
fan, e.g. by making sure that there is an air current.

@ If the robot brakes are released then the robot arm (articulated arm robot) or the J3 axis (SCARA
robot) must be supported manually to ensure that they do not fall uncontrolled into the end stop.
You require the support of a second person for this.

® Small amounts of grease may exit from the robot arm. If this can result in soiling or environmental
pollution then the robot should be checked regularly for loss of grease. If you determine that
grease is exiting at the robot then wipe it off from the surface with a cleaning cloth to ensure that
the floor and the vicinity around the robot are not soiled.

@ To be able to easily carry out maintenance work, make sure there is sufficient space and lighting.

@® The robot must not be retrofitted or changed using unauthorized parts. Only ever use original
spare parts and accessories. Parts and accessories not approved by the manufacturer must never
be used. Make sure that no safety functions can be modified.

@ Before switching backonthe power supply, make sure that no dangerous or hazardous conditions
can be caused by this.

@ After completion of maintenance work, all safety equipment that has been temporarily deacti-
vated must be reactivated (e. g., door contact switch of the safety enclosure, etc).

@ Do not check the insulation resistor during maintenance work.

@ The batteries must not be shorted, charged, heated up, burnt or disassembled.

7-4 S MITSUBISHI ELECTRIC



Appendix

Dimensions

A

A.1

Appendix

Dimensions

A.1.1 Working areas of the robot
The following figure shows the external dimensions and the range of motion of the robot arm
RV-2FR(B).
240 Weight: 19 kg
,9‘5\0‘5 e ‘\\
‘_7 “/ 1At Lq— \)
i i ] i
8
P
& SO
< 80
75 . Solenoid valve (option)
X‘Z«D‘Q Installation space
P
R\ 504.6 504.6
70, 270
160 T
80) (80) Pl ~
. )\,Fi \ . 3
‘ Solenoid valve (option) g @E D
4 Installation space 3l < o 5
/ M N ESEL
9 i /B39 AN \°° N YR
. Vag0a8 2 \é \
| 8 (N\L .~/
[fe] ~ /)/
> 300 ©
3
All dimensions in mm
R002739F
Fig. A-1: External dimensions and range of motion of robot arm RV-2FR(B)
NOTE I The working area stipulated refers to the P point of the robot arm without gripper hand.
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Appendix

NOTE

RV-2FRL(B).

The following figure shows the external dimensions and the range of motion of the robot arm

Weight: 21 kg

100

649

Solenoid valve (option)
Installation space

(80)

703

649

Solenoid valve (option)

64

944

160

— -
iy
=

494

)

J,

|
140

q
- @
(o2}

All dimensions in mm

R002740F

Fig. A-2: External dimensions and range of motion of robot arm RV-2FRL(B)

I The working area stipulated refers to the P point of the robot arm without gripper hand.
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The following figure shows the external dimensions and the range of motion of the robot arm

RV-4FRM.
Weight: 39 kg
2.
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gE;Q R - /%\/ A i ‘V o
| \ S3IT—__ Irs]
| e \\\ i g
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R002741F

Fig. A-3: External dimensions and range of motion of robot arm RV-4FRM

NOTE I The working area stipulated refers to the P point of the robot arm without gripper hand.
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NOTE

The following figure shows the external dimensions and the range of motion of the robot arm

RV-4FRLM.
Weight: 41 kg
&
’ ©
©
For internal hand wiring +240
and piping specifications
(-SH**)
648.7 648.7
125,
(241) R 85 335
115 126 Control point R of RN
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™~ /40— |
$ - F| = U Ve \
| /
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Approx. 100 ‘ S \i Az ] \ g
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183 | 250 i
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All dimensions in mm
R002742E

Fig. A-4: External dimensions and range of motion of robot arm RV-4FRLM

I The working area stipulated refers to the P point of the robot arm without gripper hand.
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The following figure shows the external dimensions and the range of motion of the robot arm

RV-7FRM.
Weight: 65 kg
3
/
)
P //
2
713.4 713.4
Control point R of
278
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— T 1200
| < 2
I ] ©
I = \ ol ¥
zrr N -
,kﬂ_ @ \/‘
s < Isl s
‘ o @ As
2 © -
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3
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R002743F

Fig. A-5: External dimensions and range of motion of robot arm RV-7FRM

NOTE I The working area stipulated refers to the P point of the robot arm without gripper hand.
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The following figure shows the external dimensions and the range of motion of the robot arm
RV-7FRLM.

Weight: 67 kg

240°
2150
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AN Vs AN VAWAN L
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352.3
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Fig. A-6: External dimensions and range of motion of robot arm RV-7FRLM

NOTE I The working area stipulated refers to the P point of the robot arm without gripper hand.
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The following figure shows the external dimensions and the range of motion of the robot arm
RV-7FRLLM.

Weight: 130 kg
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Fig. A-7: External dimensions and range of motion of robot arm RV-7FRLLM

I The working area stipulated refers to the P point of the robot arm without gripper hand.
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The following figure shows the external dimensions and the range of motion of the robot arm
RV-13FRM.

Weight: 120 kg
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Fig. A-8: External dimensions and range of motion of robot arm RV-13FRM

NOTE I The working area stipulated refers to the P point of the robot arm without gripper hand.
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The following figure shows the external dimensions and the range of motion of the robot arm
RV-13FRLM.
Weight: 130 kg
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Fig. A-9: External dimensions and range of motion of robot arm RV-13FRLM
NOTE I The working area stipulated refers to the P point of the robot arm without gripper hand.

FR series



Dimensions Appendix

The following figure shows the external dimensions and the range of motion of the robot arm
RV-20FRM.

Weight: 120 kg
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Fig. A-10: External dimensions and range of motion of robot arm RV-20FRM
NOTE I The working area stipulated refers to the P point of the robot arm without gripper hand.
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The following figure shows the external dimensions and the range of motion of the robotarm

RH-1FRHR5515.

Weight: 49 kg
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Fig. A-11: External dimensions and range of motion of robot arm RH-1FRHR
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The following figure shows the external dimensions and the range of motion of the robotarm
RH-3FRHR3515/3512.

Weight: 24 kg
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Fig. A-12: External dimensions and range of motion of robot arm RH-3FRHR3515/12

@ |nstallation platform is prepared by customer.
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The following figure shows the external dimensions and the range of motion of the robot arms

RH-3FRH35/45/55.
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357

_40

26_

416

22

[
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=11
=

220

Only Clean spec

Robot A B C D E F G H J Weight
RH-3FRH3515 125 R350 R142 210 R253 220 R174 342 150 29 kg
RH-3FRH3512C | 125 R350 R142 224 R253 268 R196 342 120 29 kg
RH-3FRH4515 225 R450 R135 210 R253 220 R174 337 150 29 kg
RH-3FRH4512C | 225 R450 R135 224 R253 268 R197 337 120 29 kg
RH-3FRH5515 325 R550 R191 160 R244 172 R197 337 150 32kg
RH-3FRH5512C | 325 R550 R191 160 R253 259 R222 337 120 32 kg

All dimensions in mm

R002312F

Fig. A-13: External dimensions and range of motion of robot arms RH-3FRH35/45/55
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The following figure shows the external dimensions and the range of motion of the robot arms
RH-6FRH35/45/55.

e - T~
60 225 A@ 165
’// o 170° \
/ T \
L 100 _ \ . \
T 7744 )
<L . e |
. g o5
r] [ Only Clean spec
=
10 10 9 1
JJ» o | B
B st 8
o3 [
JLELT T
Y/ 1o 164 82
3 q 31 [Lj @ I
i =
P q
X
& I
160 200
Robot A B C D E F G H J K L | M | Weight
RH-6FRH3520 125 | R350 | R142 | 210 | R253 | 220 |R174 | 342 | 200 | 133 | 798 | 386 | 36kg
RH-6FRH3520M/C | 125 | R350 | R142 | 224 | R253 | 268 |R196 | 342 | 200 | 133 | 798 | 386 | 36kg
RH-6FRH3534 125 | R350 | R142 | 210 | R253 | 220 |R174 | 342 | 340 | -7 | 938 | 526 | 36kg
RH-6FRH3534M/C | 125 | R350 | R142 | 224 | R253 | 268 |R196 | 342 | 340 | -43 | 938 | 526 | 36kg
RH-6FRH4520 225 | R450 |R135| 210 | R253| 220 [R174| 337 | 200 | 133 | 798 | 386 | 36kg
RH-6FRH4520M/C | 225 | R450 | R135 | 224 | R253 | 268 |R197 | 337 | 200 | 133 | 798 | 386 | 36kg
RH-6FRH4534 225 | R450 |R135| 210 |R253| 220 [R174| 337 | 340 | -7 | 938 | 526 | 36kg
RH-6FRH4534M/C | 225 | R450 | R135 | 224 | R253 | 268 |R197 | 337 | 340 | -43 | 938 | 526 | 36kg
RH-6FRH5520 325 |R550 |R191| 160 |R244| 172 [R197 | 337 | 200 | 133 | 798 | 386 | 37kg
RH-6FRH5520C 325 |R550 | R191| 160 |R253 | 259 [R222| 337 | 200 | 133 | 798 | 386 | 37kg
RH-6FRH5520M 325 |R550 |R191| 160 | R244 | 259 [R222| 337 | 200 | 133 | 798 | 386 | 37kg
RH-6FRH5534 325 |R550 |R191| 160 |R244 | 172 [R197 | 337 | 340 | -7 | 938 | 526 | 37kg
RH-6FRH5534C 325 |R550 |R191| 160 | R253 | 259 [R222| 337 | 340 | -43 | 938 | 526 | 37kg
RH-6FRH5534M 325 |R550 |R191| 160 |R244 | 259 [R222| 337 | 340 | -43 | 938 | 526 | 37kg
All dimensions in mm
R002313F
Fig. A-14: External dimensions and range of motion of robot arms RH-6FRH35/45/55
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The following figure shows the external dimensions and the range of motion of the robot arms
RH-12FRH55/70/85 und RH-20FRH85/100.

A2 A1

& Only Clean spec
]
| g
c # ) a
Robot A1 | A2 B C D E F G H Weight
RH-12FRH55xx 225 | 325 | R550 |[R191| 145° | 240 | 1080/1180 | 350/450 | R295 65 kg
RH-12FRH55xxM/C 225 | 325 | R550 | R191| 145° | 320 | 1080/1180 | 350/450 | R382 65 kg
RH-12FRH70xx 375 | 325 | R700 | R216| 145° | 240 | 1080/1180 | 350/450 | R295 67 kg
RH-12FRH70xxM/C 375 | 325 | R700 | R216| 145° | 320 | 1080/1180 | 350/450 | R382 67 kg
RH-12FRH85xx 525 | 325 | R850 | R278| 153° | — 1080/1180 | 350/450 — 69 kg
RH-12FRH85xxM/C 525 | 325 | R850 | R278| 153° | 240 | 1080/1180 | 350/450 | R367 69 kg
RH-20FRH85xx 525 | 325 | R850 | R278| 153° | — 1080/1180 | 350/450 — 75 kg
RH-20FRH85xxM/C 525 | 325 | R850 | R278| 153° | 240 | 1080/1180 | 350/450 | R367 75kg
RH-20FRH100xx 525 | 475 | R1000 | R238 | 153° | 240 | 1080/1180 | 350/450 | R295 77 kg
RH-20FRH100xxM/C 525 | 475 | R1000 | R238 | 153° | 320 | 1080/1180 | 350/450 | R382 77 kg

All dimensions in mm

R002314F

Fig. A-15: External dimensions and range of motion of robot arm RH-12FRH55/70/85 and RH-20FRH85/100
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A.1.2 Dimensions of the controller and the CPU

CR800 controller

Weight: approx. 12.5 kg
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Fig. A-16: Dimensions of the CR800 controller
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Robot CPU R16RTCPU

Weight: 0.33 kg
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Fig. A-17: Dimensions of robot CPU R16RTCPU
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ZERTIFIKAT ¢ CERTIFICATE & 3%:E

C E R T I F I C A T E Product Service

No. 21017 05 66509 035

Holder of Certificate:

Certification Mark:

Product:

MITSUBISHI ELECTRIC CORPORATION
Nagoya Works

5-1-14, Yada-Minami

Higashi-ku, Nagoya-shi

Aichi

461-8670 JAPAN

Functional @r
Safety

Robot Safety Unit
Robot controlier

The product was tested on a voluntary basis and complies with the essential requirements. The
certification mark shown above can be affixed on the product. It is not permitted to alter the
certification mark in any way. In addition the certification holder must not transfer the certificate
to third parties. See also notes overleaf.

Test report no.:

Valid until:

b L

Date, 2017-06-22
Page 1 0of 3

TUV SUD Product Service GmbH - Zertifizierstelle - RidlerstraRe 65 - 80339 Miinchen - Germany OV

MNO1085T

2022-06-21

( Peter Weiss )
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ZERTIFIKAT ¢ CERTIFICATE ¢

CERTIFICATE

No. Z10 17 05 66509 035

Model(s):

Parameters:

Tested
according to:

Factory(ies):

Page 2 of 3

TUV SUD Product Service GmbH - Zertifizierstelle -

CR800 Series

Product Service

For nomenclature see attachment

Power supply:

Operating temperature:
Humidity:

Altitude:

IP code (degree of protection:

Safety functions (EN 61800-5-2):

STO:

S81, SOS, 8§82, SLS, SLP:

EN 61800-5-2:2017

IEC 61800-5-2(ed.2)

IEC 61508-1(ed.2)

IEC 61508-2(ed.2)

IEC 61508-3(ed.2)

EN 62061:2005/A2:2015
IEC 62061(ed.1);am1;am2
EN ISO 13849-1:2015

66509

200-230Vac
0°C to +40°C
45% to 75% (non-condensing)

max. 2000m above sea level
IP20

SIL3 (IEC/EN 61508)

SILCL3 (IEC/EN 62061)
Cat.4, PL e (EN ISO 13849-1)
SIL2 (IEC/EN 61508)

SILCL2 (IEC/EN 62061)
Cat.3, PL d (EN ISO 13849-1)

Ridlerstralle 65 - 80339 Miinchen - Germany



A1704.11

-
<<
Q
-
[
=
(1T
[}
2
=]
a
<
(]
T
—
= =
(TT]
(e
7S
o
<
x
-
o
=
=
a.
[
(o )
¢
i
=

o
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ATTACHMENT TO CERTIFICATE
No. Z10 17 05 66509 035

Nomenciature of CR800

CR800-xx x x — Sxx

(1) &) (4)

(1) Robot load

01:
02:
03:
04:
07:
13:
20;

1kg
2kg
3kg
4kg
7kg
13kg
20kg

(2) Robot arm

H:
VL:
VJ:

HR:

Horizontal type

Vertical type with long arm
Vertical type with 5 axes
Hanging mounted horizontal type

(3) Robot controller type

D:
R:

Stand-alone type
MELSEC iQ-R type

(4) Optional Specification

Sxx: Mechanical option

Page 3 of 3

TOV SUD Product Service GmbH - Zertifizierstelle -

RidlerstraRe 65 - 80339 Miinchen -

Germany

Product Service



Aliodam

iE

=
ol o

ZERTIFIKAT ¢ CERTIFICATE ¢

o
<
[ s )
e
|
(= o
(50
(= ]
¢
o
o |
<t
)
Ll
|—
(==
Lid
(&)
kS
|—
<
-
=
&
=
=
.
LJ
[ )
L
o
(=

Product Service

CERTIFICATE

No. 2117 0566509 037

Holder of Certificate: MITSUBISHI ELECTRIC CORPORATION
Nagoya Works
5-1-14, Yada-Minami

Higashi-ku, Nagoya-shi
Aichi

461-8670 JAPAN

Certification Mark:

Product: Industrial Robot

The product was tested on a voluntary basis and complies with the essential requirements. The
certification mark shown above can be affixed on the product. It is not permitted to alter the
certification mark in any way. In addition the certification holder must not transfer the certificate
to third parties. See also notes overleaf.

Test report no.: 73561885

Valid until: 2022-05-31
e A

Date, 2017-06-01 — " ( Shigehisa Ishikawa )
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Product Service
CERTIFICATE
No. Z117 0566509 037
Model(s): FR series robot system
(Refer Attachment for Nomenclature)
Parameters: Rated voltage: 1 Phase: 200-230ACV
RV-2/4/7FR series
RH-3/6/12/20FRH series
RH-3FRHR series:
1 Phase: 230ACV
RV-13/20FR series
RH-1FRHR series
3 Phase: 200-230ACV
RV-13/20FR series
RH-1FRHR series
Rated Current: 1 Phase;
RV-2FR series: 4.8A
RV-4FR series: 12.0A
RV-7/13/20FR series: 22.5A
RH-3FRH series: 4 6A
RH-6FRH series: 6.0A
RH-12/20FRH series 34.0A
RH-1FRHR series: 21.5A
RH-3FRHR series: 14.5A
3 Phase:
RV-13/20RF series: 12.11A
RH-1FRHR series: 13.69A
Frequency: 50 /60 Hz

Protective Class: |

Tested EN ISO 10218-1:2011

accord |ng to: EN ISO 12100:2010
EN 60204-1:2006/A1:2009

EN 61800-5-1:2007

Production 66509
Facility(ies):

Page 2 of 7
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Al/041

— Certificate Attachment
<< Certificate No.
[ <]
v ;
p— Z1 17 05 66509 037 —
e Product Service
oc
Ll f : .
T Specifications:
& CR-800 series controller
Controller Height Width Depth Weight
Q (mm) (mm) (min) (kg)
o= | CR-800-D 99.5 430 425 125
< CR-800-R 99.5 430 425 12.5
(5}
(18 RV-2FR series
I: Robot type Height Width Max. reach radius Weight
o (mm) (mm) (min) (kg)
b RV-2FR-D(R) 623 160 504.6 19
RV-2FRB-D(R) 623 160 504.6 19
o RV-2FRL-D(R) 703 160 649.0 21
PS RV-2FRLB-D(R) 703 160 649.0 21
';_ RV-4FR/7FR/13FR/20FR series
N Robot type Height Width Max. reach radius Weight
< (mm) (mm) (min) (kg)
RV-4FR-D(R) 690 241 514.5 39
& RV-4FR-D(R)-Sxx 690 241 514.6 40
.~ RV-4FRL-D(R) 764.9 241 648.7 41
p— RV-4FRL-D(R)-Sxx 764.9 241 648.7 42
o RV-4FRJL-D(R) 764.9 241 648.7 39
w RV-4FRJL-D(R)-Sxx 764.9 241 648.7 40
P RV-7FR-D(R) 844 4 278 713.4 65
RV-7FR-D(R)-Sxx 844 4 278 713.4 66
'S RV-7FRL-D(R) 939.4 278 907.7 67
RV-7FRL-D(R)-Sxx 939 4 278 907.7 68
ﬁﬁfﬂ RV-7FRLL-D(R) 1152.0 347 1503.0 130
RV-7FRLL-D(R)-Sxx 1152.0 347 1503.0 130
E=| RV-13FR-D(R) 997.0 347 1094.0 120
e RV-13FR-D(R)-Sxx 997.0 347 1094.0 120
ine RV-13FRL-D(R) 1152.0 347 1388.0 130
24 RV-13FRL-D(R)-Sxx 1152.0 347 1388.0 130
o RV-20FR-D(R) 997.0 347 1094.0 120
RV-20FR-D(R)-Sxx 997.0 347 1094.0 120
L 2
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Certificate Attachment

Certificate No.

Z1 17 05 66509 037

RH-3FRH/6FRH/12FRH/20FRH/1FRH series
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Robot type Height Width Max. reach radius Weight
(mm (mm) (min) (kg)
RH-3FRH3515-D(R) 773.0 174 350 29
RH-3FRH4515-D(R) 773.0 174 450 29
RH-3FRH5515-D(R) 773.0 174 550 32
RH-6FRH3520-D(R) 798/938 174 350 36
RH-6FRH3534-D(R) 798/938 174 350 36
RH-6FRH4520-D(R) 798/938 174 450 36
RH-6FRH4534-D(R) 798/938 174 450 36
RH-6FRH5520-D(R) 798.0 174 550 37
RH-6FRH5534-D(R) 798.0 174 550 37
RH-12FRH5535-D(R) 1080/1180 242 550 65
RH-12FRH5545-D(R) 1080/1180 242 550 65
RH-12FRH7035-D(R) | 1080/1180 242 700 67
RH-12FRH7045-D(R) | 1080/1180 242 700 67
RH-12FRH8535-D(R) 1080/1180 242 850 69
RH-12FRH8545-D(R) 1080/1180 242 850 69
RH-20FRH8535-D(R) 1080/1180 242 850 75
RH-20FRH8545-D(R) 1080/1180 242 850 75
RH-20FRH10035-D(R) | 1080/1180 242 1000 77
RH-20FRH10045-D(R) | 1080/1180 242 1000 77
RH-1FRFR/3FRHR series
Height Width Max. reach radius Weight
Robot type (mm (mm) {min) (kg)
RH-1FRHR5515-D(R) 450 242 550 49
RH-3FRHR3515-D(R) | 583+195 180 350 24
RV-2FR Series - Nomenclature:
RV - 2FR ® * - " -Sxx
a b c d e

a. Indicates the RV-2FR series: RV-2FR

b. Indicates long arm type:
Omitted: Standard type
L Long arm type

c. Indicates the existence of the brake:
Omitted: J2, J3 and J5 axes have a brake
B: All axes have a brake

d. Indicates the controller type:
D: Standalone type
R: MELSEC iQ-R compatible

e. Indicates a special model. In order, limit specification: -Sxx

Page 4 of 7
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Certificate Attachment
Certificate No.

Z1 17 05 66509 037

RV-4FR/7FR/13FR/20FR Series - Nomenclature:

RV s * * * * * = * _Sxx
a b c d e f g h

a. Indicates the vertical multiple-joint robot: RV

b. Indicates the maximum load:
4: 4kg
7: 7kg
13: 13kg
20: 20kg

¢. Indicates the FR series: FR

d. Indicates axis configuration:
Omitted: 6-axis type
J: 5-axis type (RV-4FRJL only)

e. Indicates long arm type:
Omitted: Standard type
L or LL: Long arm type

f. Indicates environment specification:
Omitted: General specifications (IP40)

g. Indicates the controller type:
D: Standalone type
R: MELSEC iQ-R compatible

h. Indicates a special model. In order, limit specification:
-SHxx:Indicates the internal wiring and piping specification
-Sxx. Indicates a special model

Page 5 of 7
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Certificate Attachment
Certificate No.

Z1 17 05 66509 037

Product Service

RH-3FRH/6FRH/12FRH/20FRH Series - Nomenclature:
RH 1N * FRH * * * = * = *
a b c d e f g h

a. Indicates the vertical multiple-joint robot: RH

b. Indicates the maximum load:
3: 3kg
6: 6kg
12: 12kg
20: 20kg

c¢. Indicates the FRH series: FRH

d. Indicates arm length:
35: 350mm
45: 450mm
55: 550mm
70: 700mm
85: 850mm
100: 1000mm

e. Indicates vertical stroke length:
12: 350mm stroke
15: 450mm stroke
20: 550mm stroke
34: 700mm stroke
35: 850mm stroke
45: 450mm stroke

f. Indicates environment specification:
Omitted: General specifications (IP20)

g. Indicates the controller series:
D: Standalone type
R: MELSEC iQ-R

h. Indicates a special model. In order, limit specification: -Sxx

Page 6 of 7
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Certificate Attachment
Certificate No.

Z1 17 05 66509 037

RH-1FRHR/3FRHR Series - Nomenclature:

RH - 3 FRH R qpT W . E . =
a b c d e f g h i

a. Indicates the vertical multiple-joint robot: RH
b. Indicates the maximum load:

1: 1kg

3. 3kg
c. Indicates the FRH series: FRH
d. Indicates the installation posture is hung: R
e. Indicates the arm length:

35: 350mm

55: 550mm
f. Indicates vertical stroke length:

12: 120mm stroke

15: 150mm stroke

g. Indicates environment specification:
Omitted: General specifications (IP20)

h. Indicates the controller series:
D: tandalone type
R: MELSEC iQ-R

i. Indicates a special model. In order, limit specification: -Sxx

Page 7 of 7
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Product Service

EU-Type Examination Certificate
No. EG6A 17 04 25554 083

Holder of Certificate: Mitsubishi Electric Corporation

Tokyo BILD., 2-7-3 Marunouchi,
Chiyoda-ku

Tokyo
100-8310 JAPAN

Product: Industrial Robot

Model(s): FR series
(See Attachment for Nomenclature)

Description of Rated Voltage: 200-230V
Object: Rated Frequency: 50/60 Hz
Rated power: max 3.0 kVA

Protection Class: |

Tested EN 61000-6-4:2007/A1:2011
according to: EN 61000-6-2:2005

This EU-Type Examination Certificate is issued according to the Directive 2014/30/EU relating
to electromagnetic compatibility. It confirms that the listed apparatus complies with such aspects
of the requirements of the EMC directive as specified by the manufacturer or his authorized
representative in the European Community and applies only to the sample and its technical
documentation submitted for testing and certification. This Type Examination does not contain
any statements pertaining to the EMC protection requirements governed by other laws which
serve to implement EU Directives other than the aforementioned Directive 2014/30/EU. See
also notes overleaf.

Evaluation Report No.: 73564861

C

Date, 2017-04-24 ( Johann Roidt )

TUV SUD Product Service GmbH is notified Body to the Directive 2014/30/EU relating to
electromagnetic compatibility with the identification number 0123.

Page 10of 18
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ZERTIFIKAT & CERTIFICATE ¢

Attachment

Certificate No. EGA 17 04 25554 083

Nomenclatures of FR series
1) Nomenclature of RV-4FR/RV-7FR type

RV~-XFRXxXxX~-x-S xx
a bcd e f

(a) Maximum load
4: 4kg
7: 7kg

(b) Axis structure
None: 6 axes
J: 5 axes (only RV-4FRJL)

(c) Arm length (not related to EMC characteristics)
None: standard type
L: long type

(d) Environment specification (not related to EMC characteristics)
None: general specification
M: oil mist specification
C: clean specification

(e) Controller type
D: stand-alone type
R: MELSEC iQ-R type

(f) Special specification (not related to EMC characteristics)

2) Nomenclature of RV-2FR type
RV-2FRxx—-x-S xx
ab c d
(a)Arm length  (not related to EMC characteristics)
None: standard type
L: long type
(b) Brake type
None: J2, J3, J5 axis
B: All axes
(c) Controller type
D: stand alone type
R: MELSEC iQ-R type
(d) Special specification (not related to EMC characteristics)

Page 2 of 18
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Attachment

Certificate No. EGA 17 04 25554 xxx —

Product Service

3) Nomenclature of RH type
RH - xx FRH xx xx x - x = S xx

a b cd e f
(a) Maximum load
3: 3kg
6: 6kg
12: 12kg
20: 20kg
(b) Arm length (not related to EMC characteristics)
35: 350mm 45: 450mm
55: 550mm 70: 700mm
85: 850mm 100:1000mm
(c) Vertical stroke length (not related to EMC characteristics)
12: 120mm 15: 150mm
20: 200mm 34: 340mm
35: 350mm 45:; 450mm

(d) Environment specification (not related to EMC characteristics)
None: general specification
C: clean specification
M: Oil mist specification
N: Special specification for EU
(d) Controller type
D: stand alone type
R: MELSEC iQ-R type
(e) Special specification (not related to EMC characteristics)

4) Nomenclature of RH-3FRHR type
RH-3 FRHR 35 xx x — x-S xx

ab c d
(a) Vertical stroke length (not related to EMC characteristics)
12: 120mm
15: 150mm

(b) Environment specification (not related to EMC characteristics)
None: general specification
C: clean specification
W: waterproof specification
(c) Controller type
D: stand alone type
R: MELSEC iQ-R type
(d) Special specification (not related to EMC characteristics)

Page 3 of 18
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Attachment

Certificate No. EGA 17 04 25554 083

5) Nomenclature of RV-13FR/20FR type
RV-xFRxXx~x- S xx

a bc d e
(a) Maximum load
13: 13kg
20: 20kg

(b) Arm length (not related to EMC characteristics)
None: standard type
L: long type
LL: long type
(c) Environment specification-(not related to EMC characteristics)
None: general specification
M: oil mist specification
C: clean specification
(d) Controller type
D: stand alone type
R: MELSEC iQ-R type
(e) Special specification (not related to EMC characteristics)

6) Nomenclature of RH-1FRHR type
RV -1 FRHR xx xx x — x —~ S xx

abcd e
(a) Arm length (not related to EMC characteristics)
55: 550mm
(b) Vertical stroke length (not related to EMC characteristics)
15: 150mm

(c) Environment specification (not related to EMC characteristics)
None: general specification
C: clean specification
(d) Controller type
D: stand alone type
R: MELSEC iQ-R type
(e) Special specification (not related to EMC characteristics)
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ZERTIFIKAT ¢ CERTIFICATE ¢

Attachment

Certificate No. E6A 17 04 25554 083

Modeil(s):

Table 1-1 List of RV-2FR stand-alone type robot model

Product Service

Robot type | Robot model Robot arm model Robot controller

RV-2FR RV-2FR-D RV-2FR-D CR800-02VD
RV-2FRB-D RV-2FRB-D CR800-02VvD
RV-2FRL-D RV-2FRL-D CR800-02VD
RV-2FRLB-D RV-2FRLB-D CR800-02VD
RV-2FR-D-S25 RV-2FR-D-S25 CR800-02VD-S25
RV-2FRB-D-S25 RV-2FRB-D-S25 CR800-02VD-S25
RV-2FRL-D-S25 RV-2FRL-D-S25 CR800-02VD-S25
RV-2FRLB-D-S25 RV-2FRLB-D-S25 CR800-02VD-S25

Table 1-2 List of RV-4FR stand-alone type robot model

Robot type | Robot model Robot arm model Robot controller

RV-4FR RV-4FR-D RV-4FR-D CR800-04VD
RV-4FR-D-SHO1 RV-4FR-D-SHO1 CR800-04VD-SHO1
RV-4FR-D-SH02 RV-4FR-D-SH02 CR800-04VD-SH02
RV-4FR-D-SHO03 RV-4FR-D-SHO3 CR800-04VD-SHO03
RV-4FR-D-SH04 RV-4FR-D-SH04 CR800-04VD-SH04
RV-4FR-D-SHO05 RV-4FR-D-SH05 CR800-04VD-SHO05
RV-4FR-D-SH06 RV-4FR-D-SH06 CR800-04VD-SH06
RV-4FRC-D RV-4FRC-D CR800-04VD
RV-4FRM-D RV-4FRM-D CR800-04VD
RV-4FRL-D RV-4FRL-D CR800-04VD
RV-4FRL-D-SHO1 RV-4FRL-D-SHO1 CR800-04VD-SHO1
RV-4FRL-D-SH02 RV-4FRL-D-SH02 CR800-04VD-SH02
RV-4FRL-D-SHO3 RV-4FRL-D-SHO03 CR800-04VD-SHO03
RV-4FRL-D-SH04 RV-4FRL-D-SH04 CR800-04VD-SH04
RV-4FRL-D-SHO05 RV-4FRL-D-SH05 CR800-04VD-SHO05
RV-4FRL-D-SHO6 RV-4FRL-D-SH06 CR800-04VD-SHO06
RV-4FRLC-D RV-4FRLC-D CR800-04VD
RV-4FRLM-D RV-4FRLM-D CR800-04VD
RV-4FRJL-D RV-4FRJL-D CR800-04VJD
RV-4FRJL-D-SHO1 RV-4FRJL-D-SHO1 | CR800-04VJD-SHO1
RV-4FRJL-D-SHO2 RV-4FRJL-D-SH02 | CR800-04VJD-SHO02
RV-4FRJL-D-SHO3 RV-4FRJL-D-SH03 | CR800-04VJD-SHO03
RV-4FRJL-D-SH04 RV-4FRJL-D-SH04 | CR800-04VJD-SH04
RV-4FRJL-D-SHO5 RV-4FRJL-D-SHO5 | CR800-04VJD-SH05
RV-4FRJL-D-SHO06 RV-4FRJL-D-SHO6 | CR800-04VJD-SHO6
RV-4FRJLC-D RV-4FRJLC-D CR800-04VJD
RV-4FRJLM-D RV-4FRJLM-D CR800-04VJD
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ZERTIFIKAT ¢ CERTIFICATE ¢

Attachment

Certificate No. EGA 17 04 25554 083

Table 1-3 List of RV-7FR stand-alone type robot model

Product Service

Robot type | Robot model Robot arm model Robot controller

RV-7FR RV-7FR-D RV-7FR-D CR800-07VD
RV-7FR-D-SHO1 RV-7FR-D-SHO1 CR800-07VD-SHO1
RV-7FR-D-SH02 RV-7FR-D-SH02 CR800-07VD-SH02
RV-7FR-D-SHO03 RV-7FR-D-SH03 CR800-07VD-SHO03
RV-7FR-D-SH04 RV-7FR-D-SH04 CR800-07VD-SH04
RV-7FR-D-SHO05 RV-7FR-D-SH05 CR800-07VD-SH05
RV-7FR-D-SH06 RV-7FR-D-SH06 CR800-07VD-SH06
RV-7FRC-D RV-7FRC-D CR800-07VD
RV-7FRM-D RV-7FRM-D CR800-07VD
RV-7FRL-D RV-7FRL-D CR800-07VD
RV-7FRL-D-SHO1 RV-7FRL-D-SHO1 CR800-07VD-SHO1
RV-7FRL-D-SH02 RV-7FRL-D-SHQ2 CR800-07VD-SH02
RV-7FRL-D-SHO3 RV-7FRL-D-SH03 CR800-07VD-SHO03
RV-7FRL-D-SH04 RV-7FRL-D-SH04 CR800-07VD-SH04
RV-7FRL-D-SHO05 RV-7FRL-D-SH05 CR800-07VD-SH05
RV-7FRL-D-SH06 RV-7FRL-D-SH06 CR800-07VD-SH06
RV-7FRLC-D RV-7FRLC-D CR800-07VD
RV-7FRLM-D RV-7FRLM-D CR800-07VD

Page 6 of 18

TUV SUD Product Service GmbH - Zertifizierstelle -

RidlerstraBe 65 - 80339 Miinchen - Germany TOV




A1/ 04.11

o
<
(&}
w
from
(= '=
Lid
(&}
L 4
o
(o]
<<
(&
e
Jrm
(o'
LLl
&
L 4
—
<
b4
-
12,
=
=
a.
Ll
(&)
L 4
o
.

a

7]
ot o

ZERTIFIKAT ¢ CERTIFICATE ¢

Attachment

Certificate No. EGA 17 04 25554 083

Product Service

Table 1-4 List of RV-13FR/20FR/7FRLL stand-alone type robot model

Robot type | Robot model Robot arm model Robot controller

RV-13FR/ RV-7FRLL-D RV-7FRLL-D CR800-07VLD

20FR/7FRLL | RV-7FRLL-D-SHO01 RV-7FRLL-D-SHO1 CR800-07VLD-SHO01
RV-7FRLL-D-SHO2 RV-7FRLL-D-SH02 CR800-07VLD-SH02
RV-7FRLL-D-SHO3 RV-7FRLL-D-SH03 CR800-07VLD-SHO03
RV-7FRLL-D-SH04 RV-7FRLL-D-SHO04 CR800-07VLD-SHO04
RV-7FRLL-D-SHO05 RV-7FRLL-D-SH05 CR800-07VLD-SHO05
RV-7FRLLC-D RV-7FRLLC-D CR800-07VLD
RV-7FRLLM-D RV-7FRLLM-D CR800-07VLD
RV-13FR-D RV-13FR-D CR800-13VD
RV-13FR-D-SHO1 RV-13FR-D-SHO01 CR800-13VD-SHO01
RV-13FR-D-SH02 RV-13FR-D-SH02 CR800-13VD-SH02
RV-13FR-D-SHO03 RV-13FR-D-SHO03 CR800-13VD-SH03
RV-13FR-D-SH04 RV-13FR-D-SH04 CR800-13VD-SH04
RV-13FR-D-SHO0S RV-13FR-D-SHO05 CR800-13VD-SHO05
RV-13FRC-D RV-13FRC-D CR800-13VD
RV-13FRM-D RV-13FRM-D CR800-13VD
RV-13FRL-D RV-13FRL-D CR800-13VD
RV-13FRL-D-SHO1 RV-13FRL-D-SHO1 CR800-13VD-SHO01
RV-13FRL-D-SH02 RV-13FRL-D-SH02 CR800-13VD-SH02
RV-13FRL-D-SHO3 RV-13FRL-D-SHO03 CR800-13VD-SH03
RV-13FRL-D-SH04 RV-13FRL-D-SH04 CR800-13VD-SH04
RV-13FRL-D-SH05 RV-13FRL-D-SH05 CR800-13VD-SH05
RV-13FRLC-D RV-13FRLC-D CR800-13VD
RV-13FRLM-D RV-13FRLM-D CR800-13VD
RV-20FR-D RV-20FR-D CR800-20VD
RV-20FR-D-SHO1 RV-20FR-D-SHO1 CR800-20VD-SHO01
RV-20FR-D-SH02 RV-20FR-D-SH02 CR800-20VD-SH02
RV-20FR-D-SHO03 RV-20FR-D-SHO03 CR800-20VD-SHO03
RV-20FR-D-SH04 RV-20FR-D-SH04 CR800-20VD-SH04
RV-20FR-D-SHO05 RV-20FR-D-SHO05 CR800-20VD-SHO05
RV-20FRC-D RV-20FRC-D CR800-20VD
RV-20FRM-D RV-20FRM-D CR800-20VD
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Table 1-5 List of RH-3FRH stand-alone type robot model

Product Service

Robot type | Robot model Robot arm model Robot controller
RH-3FRH RH-3FRH3515-D RH-3FRH3515-D CR800-03HD
RH-3FRH3512C-D RH-3FRH3512C-D CR800-03HD
RH-3FRH4515-D RH-3FRH4515-D CR800-03HD
RH-3FRH4512C-D RH-3FRH4512C-D CR800-03HD
RH-3FRH5515-D RH-3FRH5515-D CR800-03HD
RH-3FRH5512C-D RH-3FRH5512C-D CR800-03HD
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Table 1-6 List of RH-6FRH stand-alone type robot model

Product Service

Robot type Robot model Robot arm model Robot controller

RH-6FRH RH-6FRH3520-D RH-6FRH3520-D CR800-06HD
RH-6FRH3534-D RH-6FRH3534-D CR800-06HD
RH-6FRH3520C-D RH-6FRH3520C-D CR800-06HD
RH-6FRH3534C-D RH-6FRH3534C-D CR800-06HD
RH-6FRH3520M-D RH-6FRH3520M-D CR800-06HD
RH-6FRH3534M-D RH-6FRH3534M-D CR800-06HD
RH-6FRH4520-D RH-6FRH4520-D CR800-06HD
RH-6FRH4534-D RH-6FRH4534-D CR800-06HD
RH-6FRH4520C-D RH-6FRH4520C-D CR800-06HD
RH-6FRH4534C-D RH-6FRH4534C-D CR800-06HD
RH-6FRH4520M-D RH-6FRH4520M-D CR800-06HD
RH-6FRH4534M-D RH-6FRH4534M-D CR800-06HD
RH-6FRH5520-D RH-6FRH5520-D CR800-06HD
RH-6FRH5534-D RH-6FRH5534-D CR800-06HD
RH-6FRH5520C-D RH-6FRH5520C-D CR800-06HD
RH-6FRH5534C-D RH-6FRH5534C-D CR800-06HD
RH-6FRH5520M-D RH-6FRH5520M-D CR800-06HD
RH-6FRH5534M-D RH-6FRH5534M-D CR800-06HD
RH-6FRH3520N-D RH-6FRH3520N-D CR800-06HD
RH-6FRH3534N-D RH-6FRH3534N-D CR800-06HD
RH-6FRH4520N-D RH-6FRH4520N-D CR800-06HD
RH-6FRH4534N-D RH-6FRH4534N-D CR800-06HD
RH-6FRH5520N-D RH-6FRH5520N-D CR800-06HD
RH-6FRH5534N-D RH-6FRH5534N-D CR800-06HD
RH-6FRH3520-D-S21 RH-6FRH3520-D-S21 CR800-06HD-S21
RH-6FRH3534-D-S21 RH-6FRH3534-D-S21 CR800-06HD-S21
RH-6FRH3520C-D-S21 RH-6FRH3520C-D-S21 CR800-06HD-S21
RH-6FRH3534C-D-S21 RH-6FRH3534C-D-S21 CR800-06HD-S21
RH-6FRH3520M-D-S21 RH-6FRH3520M-D-S21 CR800-06HD-S21
RH-6FRH3534M-D-S21 RH-6FRH3534M-D-S21 CR800-06HD-S21
RH-6FRH4520-D-S21 RH-6FRH4520-D-S21 CR800-06HD-S21
RH-6FRH4534-D-S21 RH-6FRH4534-D-S21 CR800-06HD-S21
RH-6FRH4520C-D-S521 RH-6FRH4520C-D-S21 CR800-06HD-S21
RH-6FRH4534C-D-521 RH-6FRH4534C-D-S21 CR800-06HD-S21
RH-6FRH4520M-D-S21 RH-6FRH4520M-D-S21 CR800-06HD-S21
RH-6FRH4534M-D-S21 RH-6FRH4534M-D-S21 CR800-06HD-S21
RH-6FRH5520-D-S21 RH-6FRH5520-D-S21 CR800-06HD-S21
RH-6FRH5534-D-S21 RH-6FRH5534-D-S21 CR800-06HD-S21
RH-6FRH5520C-D-S21 RH-6FRH5520C-D-S21 CR800-06HD-S21
RH-6FRH5534C-D-S21 RH-6FRH5534C-D-S21 CR800-06HD-S21
RH-6FRH5520M-D-S21 RH-6FRH5520M-D-S21 CR800-06HD-S21
RH-6FRH5534M-D-S21 RH-6FRH5534M-D-S21 CR800-06HD-S21
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Table 1-7 List of RH-12FRH stand-alone type robot model

Product Service

Robot type | Robot model Robot arm model Robot controller
RH-12FRH | RH-12FRH5535-D RH-12FRH5535-D CR800-12HD
RH-12FRH5545-D RH-12FRH5545-D CR800-12HD
RH-12FRH5535C-D RH-12FRH5535C-D | CR800-12HD
RH-12FRH5545C-D RH-12FRH5545C-D | CR800-12HD
RH-12FRH5535M-D RH-12FRH5535M-D | CR800-12HD
RH-12FRH5545M-D RH-12FRH5545M-D | CR800-12HD
RH-12FRH7035-D RH-12FRH7035-D CR800-12HD
RH-12FRH7045-D RH-12FRH7045-D CR800-12HD
RH-12FRH7035C-D RH-12FRH7035C-D | CR800-12HD
RH-12FRH7045C-D RH-12FRH7045C-D | CR800-12HD
RH-12FRH7035M-D RH-12FRH7035M-D | CR800-12HD
RH-12FRH7045M-D RH-12FRH7045M-D | CR800-12HD
RH-12FRH8535-D RH-12FRH8535-D CR800-12HD
RH-12FRH8545-D RH-12FRH8545-D CR800-12HD
RH-12FRH8535C-D RH-12FRH8535C-D | CR800-12HD
RH-12FRH8545C-D RH-12FRH8545C-D | CR800-12HD
RH-12FRH8535M-D RH-12FRH8535M-D | CR800-12HD
RH-12FRH8545M-D RH-12FRH8545M-D | CR800-12HD
RH-12FRH5535N-D RH-12FRH5535N-D | CR800-12HD
RH-12FRH5545N-D RH-12FRH5545N-D | CR800-12HD
RH-12FRH7035N-D RH-12FRH7035N-D | CR800-12HD
RH-12FRH7045N-D RH-12FRH7045N-D | CR800-12HD
RH-12FRH8535N-D RH-12FRH8535N-D | CR800-12HD
RH-12FRH8545N-D RH-12FRH8545N-D | CR800-12HD

Table 1-8 List of RH-20FRH stand-alone type robot model

Robot type | Robot model Robot arm model Robot controller
RH-20FRH | RH-20FRH8535-D RH-20FRH8535-D CR800-20HD
RH-20FRH8545-D RH-20FRH8545-D CR800-20HD
RH-20FRH8535C-D RH-20FRH8535C-D | CR800-20HD
RH-20FRH8545C-D RH-20FRH8545C-D | CR800-20HD
RH-20FRH8535M-D RH-20FRH8535M-D | CR800-20HD
RH-20FRH8545M-D RH-20FRH8545M-D | CR800-20HD
RH-20FRH10035-D RH-20FRH10035-D | CR800-20HD
RH-20FRH10045-D RH-20FRH10045-D | CR800-20HD
RH-20FRH10035C-D | RH-20FRH10035C-D | CR800-20HD
RH-20FRH10045C-D | RH-20FRH10045C-D | CR800-20HD
RH-20FRH10035M-D | RH-20FRH10035M-D | CR800-20HD
RH-20FRH10045M-D | RH-20FRH10045M-D | CR800-20HD
RH-20FRH8535N-D RH-20FRH8535N-D | CR800-20HD
RH-20FRH8545N-D RH-20FRH8545N-D | CR800-20HD
RH-20FRH10035N-D | RH-20FRH10035N-D | CR800-20HD
RH-20FRH10045N-D | RH-20FRH10045N-D | CR800-20HD
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Table 1-9 List of RH-3FRHR stand-alone type robot model

Product Service

Robot type

Robot model

Robot arm model

Robot controller

RH-3FRHR

RH-3FRHR3515-D

RH-3FRHR3515-D

CR800-03HRD

RH-3FRHR3512W-D

RH-3FRHR3512W-D

CR800-03HRD

RH-3FRHR3512C-D

RH-3FRHR3512C-D

CR800-03HRD

RH-3FRHR3515-D-S25

RH-3FRHR3515-D-825

CR800-03HRD-S25

RH-3FRHR3512W-D-825

RH-3FRHR3512W-D-825

CR800-03HRD-S25

RH-3FRHR3512C-D-S25

RH-3FRHR3512C-D-S25

CR800-03HRD-S25

Table 1-10 List of RH-1FRHR stand-alone type robot model

Robot type

Robot model

Robot arm model

Robot controller

RH-1FRHR

RH-1FRHR5515-D

RH-1FRHR5515-D

CR800-01HRD

Table 1-11 List of RV-2FR MELSEC iQ-R type robot model

Robot type | Robot model Robot arm model Robot controller

RV-2FR RV-2FR-R RV-2FR-R CR800-02VR
RV-2FRB-R RV-2FRB-R CR800-02VR
RV-2FRL-R RV-2FRL-R CR800-02VR
RV-2FRLB-R RV-2FRLB-R CR800-02VR
RV-2FR-R-S25 RV-2FR-R-825 CR800-02VR-S25

RV-2FRB-R-S25

RV-2FRB-R-525

CR800-02VR-S25

RV-2FRL-R-525

RV-2FRL-R-S25

CR800-02VR-S25

RV-2FRLB-R-S§25

RV-2FRLB-R-S25

CR800-02VR-S25
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Table 1-12 List of RV-4FR MELSEC iQ-R type robot model

Product Service

Robot type

Robot model

Robot arm model

Robot controller

RV-4FR

RV-4FR-R

RV-4FR-R

CR800-04VR

RV-4FR-R-SHO1

RV-4FR-R-SHO1

CR800-04VR-SHO01

RV-4FR-R-SH02

RV-4FR-R-SH02

CR800-04VR-SH02

RV-4FR-R-SHO03

RV-4FR-R-SHO03

CR800-04VR-SH0O3

RV-4FR-R-SH04

RV-4FR-R-SH04

CR800-04VR-SHO4

RV-4FR-R-SH05

RV-4FR-R-SH05

CR800-04VR-SH05

RV-4FR-R-SH06

RV-4FR-R-SH06

CR800-04VR-SH06

RV-4FRC-R RV-4FRC-R CR800-04VR
RV-4FRM-R RV-4FRM-R CR800-04VR
RV-4FRL-R RV-4FRL-R CR800-04VR

RV-4FRL-R-SHO1

RV-4FRL-R-SHO1

CR800-04VR-SH01

RV-4FRL-R-SHO02

RV-4FRL-R-SHO2

CR800-04VR-SH02

RV-4FRL-R-SHO03

RV-4FRL-R-SHO3

CR800-04VR-SH0O3

RV-4FRL-R-SH04

RV-4FRL-R-SHO4

CR800-04VR-SH04

RV-4FRL-R-SHO05

RV-4FRL-R-SHO05

CR800-04VR-SHO5

RV-4FRL-R-SHO06

RV-4FRL-R-SH06

CR800-04VR-SH06

RV-4FRLC-R RV-4FRLC-R CR800-04VR
RV-4FRLM-R RV-4FRLM-R CR800-04VR
RV-4FRJL-R RV-4FRJL-R CR800-04VJR

RV-4FRJL-R-SHO1

RV-4FRJL-R-SHO1

CR800-04VJR-SHO1

RV-4FRJL-R-SHO02

RV-4FRJL-R-SH02

CR800-04VJR-SHO2

RV-4FRJL-R-SHO3

RV-4FRJL-R-SHO3

CR800-04VJR-SHO3

RV-4FRJL-R-SHO4

RV-4FRJL-R-SHO4

CR800-04VJR-SH04

RV-4FRJL-R-SH05

RV-4FRJL-R-SHO5

CR800-04VJR-SH05

RV-4FRJL-R-SHO6

RV-4FRJL-R-SH06

CR800-04VJR-SHO6

RV-4FRJLC-R

RV-4FRJLC-R

CR800-04VJR

RV-4FRJLM-R

RV-4FRJLM-R

CR800-04VJR
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Table 1-13 List of RV-7FR MELSEC iQ-R type robot model

Product Service

Robot type

Robot model

Robot arm model

Robot controller

RV-7FR

RV-7FR-R

RV-7FR-R

CR800-07VR

RV-7FR-R-SHO1

RV-7FR-R-SHO01

CR800-07VR-SHO1

RV-7FR-R-SH02

RV-7FR-R-SH02

CR800-07VR-SH02

RV-7FR-R-SH03

RV-7FR-R-SH03

CR800-07VR-SH03

RV-7FR-R-SH04

RV-7FR-R-SH04

CR800-07VR-SH04

RV-7FR-R-SH05

RV-7FR-R-SH05

CR800-07VR-SH05

RV-7FR-R-SH06

RV-7FR-R-SH06

CR800-07VR-SH06

RV-7FRC-R RV-7FRC-R CR800-07VR
RV-7FRM-R RV-7FRM-R CR800-07VR
RV-7FRL-R RV-7FRL-R CR800-07VR

RV-7FRL-R-SHO1

RV-7FRL-R-SHO1

CR800-07VR-SH01

RV-7FRL-R-SH02

RV-7FRL-R-SH02

CR800-07VR-SHO02

RV-7FRL-R-SHO3

RV-7FRL-R-SHO03

CR800-07VR-SH03

RV-7FRL-R-SH04

RV-7FRL-R-SH04

CR800-07VR-SH04

RV-7FRL-R-SH05

RV-7FRL-R-SH05

CR800-07VR-SH05

RV-7FRL-R-SH06

RV-7FRL-R-SH06

CR800-07VR-SHO06

RV-7FRLC-R

RV-7FRLC-R

CR800-07VR

RV-7FRLM-R

RV-7FRLM-R

CR800-07VR
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Product Service

Table 1-14 List of RV-13FR/20FR/7FRLL MELSEC iQ-R type robot model

Robot type | Robot model Robot arm model Robot controller
RV-13FR/ RV-7FRLL-R RV-7FRLL-R CR800-07VLR
20FR/7FRLL | RV-7FRLL-R-SHO01 RV-7FRLL-R-SHO1 CR800-07VLR-SHO1

RV-7FRLL-R-SHO2

RV-7FRLL-R-SHO2

CR800-07VLR-SH02

RV-7FRLL-R-SH03

RV-7FRLL-R-SH03

CR800-07VLR-SHO3

RV-7FRLL-R-SHO04

RV-7FRLL-R-SHO4

CR800-07VLR-SH04

RV-7FRLL-R-SHO05

RV-7FRLL-R-SHO5

CR800-07VLR-SHO05

RV-7FRLLC-R RV-7FRLLC-R CR800-07VLR
RV-7FRLLM-R RV-7FRLLM-R CR800-07VLR
RV-13FR-R RV-13FR-R CR800-13VR

RV-13FR-R-SHO1

RV-13FR-R-SHO1

CR800-13VR-SH01

RV-13FR-R-SHO2

RV-13FR-R-SH02

CR800-13VR-SH02

RV-13FR-R-SH03

RV-13FR-R-SHO3

CR800-13VR-SH03

RV-13FR-R-SH04

RV-13FR-R-SH04

CR800-13VR-SH04

RV-13FR-R-SHO05

RV-13FR-R-SH05

CR800-13VR-SH05

RV-13FRC-R RV-13FRC-R CR800-13VR
RV-13FRM-R RV-13FRM-R CR800-13VR
RV-13FRL-R RV-13FRL-R CR800-13VR

RV-13FRL-R-SHO1

RV-13FRL-R-SHO1

CR800-13VR-SHO1

RV-13FRL-R-SH02

RV-13FRL-R-SHO2

CR800-13VR-SHO2

RV-13FRL-R-SHO3

RV-13FRL-R-SHO3

CR800-13VR-SHO3

RV-13FRL-R-SH04

RV-13FRL-R-SH04

CR800-13VR-SH04

RV-13FRL-R-SH05

RV-13FRL-R-SH05

CR800-13VR-SH05

RV-13FRLC-R RV-13FRLC-R CR800-13VR
RV-13FRLM-R RV-13FRLM-R CR800-13VR
RV-20FR-R RV-20FR-R CR800-20VR

RV-20FR-R-SHO1

RV-20FR-R-SHO1

CR800-20VR-SHO1

RV-20FR-R-SH02

RV-20FR-R-SHO02

CR800-20VR-SH02

RV-20FR-R-SHO3

RV-20FR-R-SHO3

CR800-20VR-SHO03

RV-20FR-R-SH04

RV-20FR-R-SH04

CR800-20VR-SH04

RV-20FR-R-SH05

RV-20FR-R-SHO5

CR800-20VR-SHO5

RV-20FRC-R

RV-20FRC-R

CR800-20VR

RV-20FRM-R

RV-20FRM-R

CR800-20VR
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Table 1-15 List of RH-3FRH MELSEC iQ-R type robot model

Product Service

Robot type | Robot model Robot arm model Robot controller

RH-3FRH RH-3FRH3515-R RH-3FRH3515-R CR800-03HR
RH-3FRH3512C-R RH-3FRH3512C-R CR800-03HR
RH-3FRH4515-R RH-3FRH4515-R CR800-03HR
RH-3FRH4512C-R RH-3FRH4512C-R CR800-03HR
RH-3FRH5515-R RH-3FRH5515-R CR800-03HR
RH-3FRH5512C-R RH-3FRH5512C-R CR800-03HR
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Table 1-16 List of RH-6FRH MELSEC iQ-R type robot model

Product Service

Robot type | Robot model Robot arm model Robot controller
RH-6FRH RH-6FRH3520-R RH-6FRH3520-R CR800-06HR
RH-6FRH3534-R RH-6FRH3534-R CR800-06HR
RH-6FRH3520C-R RH-6FRH3520C-R CR800-06HR
RH-6FRH3534C-R RH-6FRH3534C-R CR800-06HR
RH-6FRH3520M-R RH-6FRH3520M-R CR800-06HR
RH-6FRH3534M-R RH-6FRH3534M-R CR800-06HR
RH-6FRH4520-R RH-6FRH4520-R CR800-06HR
RH-6FRH4534-R RH-6FRH4534-R CR800-06HR
RH-6FRH4520C-R RH-6FRH4520C-R CR800-06HR
RH-6FRH4534C-R RH-6FRH4534C-R CR800-06HR
RH-6FRH4520M-R RH-6FRH4520M-R CR800-06HR
RH-6FRH4534M-R RH-6FRH4534M-R CR800-06HR
RH-6FRH5520-R RH-6FRH5520-R CR800-06HR
RH-6FRH5534-R RH-6FRH5534-R CR800-06HR
RH-6FRH5520C-R RH-6FRH5520C-R CR800-06HR
RH-6FRH5534C-R RH-6FRH5534C-R CR800-06HR
RH-6FRH5520M-R RH-6FRH5520M-R CR800-06HR
RH-6FRH5534M-R RH-6FRH5534M-R CR800-06HR
RH-6FRH3520N-R RH-6FRH3520N-R CR800-06HR
RH-6FRH3534N-R RH-6FRH3534N-R CR800-06HR
RH-6FRH4520N-R RH-6FRH4520N-R CR800-06HR
RH-6FRH4534N-R RH-6FRH4534N-R CR800-06HR
RH-6FRH5520N-R RH-6FRH5520N-R CR800-06HR
RH-6FRH5534N-R RH-6FRH5534N-R CR800-06HR

RH-6FRH3520-R-S21

RH-6FRH3520-R-S21

CR800-06HR-S21

RH-6FRH3534-R-S21

RH-6FRH3534-R-S21

CR800-06HR-S21

RH-6FRH3520C-R-S21

RH-6FRH3520C-R-S21

CR800-06HR-S21

RH-6FRH3534C-R-S21

RH-6FRH3534C-R-S21

CR800-06HR-S21

RH-6FRH3520M-R-S21

RH-6FRH3520M-R-S21

CR800-06HR-S21

RH-6FRH3534M-R-S21

RH-6FRH3534M-R-S21

CR800-06HR-S21

RH-6FRH4520-R-S21

RH-6FRH4520-R-S21

CR800-06HR-S21

RH-6FRH4534-R-S21

RH-6FRH4534-R-S21

CR800-06HR-S21

RH-6FRH4520C-R-S21

RH-6FRH4520C-R-S21

CR800-06HR-S21

RH-6FRH4534C-R-S21

RH-6FRH4534C-R-S21

CR800-06HR-S21

RH-6FRH4520M-R-S21

RH-6FRH4520M-R-S21

CR800-06HR-S21

RH-6FRH4534M-R-S21

RH-6FRH4534M-R-S21

CR800-06HR-S21

RH-6FRH5520-R-S21

RH-6FRH5520-R-S21

CR800-06HR-S21

RH-6FRH5534-R-S21

RH-6FRH5534-R-S21

CR800-06HR-S21

RH-6FRH5520C-R-S21

RH-6FRH5520C-R-S21

CR800-06HR-S21

RH-6FRH5534C-R-S21

RH-6FRH5534C-R-S21

CR800-06HR-S21

RH-6FRH5520M-R-S21

RH-6FRH5520M-R-S21

CR800-06HR-S21

RH-6FRH5534M-R-S21

RH-6FRH5534M-R-S21

CR800-06HR-S21
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Table 1-17 List of RH-12FRH MELSEC iQ-R type robot model

Product Service

Robot type | Robot model Robot arm model Robot controller
RH-12FRH | RH-12FRH5535-R RH-12FRH5535-R CR800-12HR
RH-12FRH5545-R RH-12FRH5545-R CR800-12HR
RH-12FRH5535C-R RH-12FRH5535C-R CR800-12HR
RH-12FRH5545C-R RH-12FRH5545C-R CR800-12HR
RH-12FRH5535M-R RH-12FRH5535M-R CR800-12HR
RH-12FRH5545M-R RH-12FRH5545M-R CR800-12HR
RH-12FRH7035-R RH-12FRH7035-R CR800-12HR
RH-12FRH7045-R RH-12FRH7045-R CR800-12HR
RH-12FRH7035C-R RH-12FRH7035C-R CR800-12HR
RH-12FRH7045C-R RH-12FRH7045C-R CR800-12HR
RH-12FRH7035M-R RH-12FRH7035M-R CR800-12HR
RH-12FRH7045M-R RH-12FRH7045M-R CR800-12HR
RH-12FRH8535-R RH-12FRH8535-R CR800-12HR
RH-12FRH8545-R RH-12FRH8545-R CR800-12HR
RH-12FRH8535C-R RH-12FRH8535C-R CR800-12HR
RH-12FRH8545C-R RH-12FRH8545C-R CR800-12HR
RH-12FRH8535M-R RH-12FRH8535M-R CR800-12HR
RH-12FRH8545M-R RH-12FRH8545M-R CR800-12HR
RH-12FRH5535N-R RH-12FRH5535N-R CR800-12HR
RH-12FRH5545N-R RH-12FRH5545N-R CR800-12HR
RH-12FRH7035N-R RH-12FRH7035N-R CR800-12HR
RH-12FRH7045N-R RH-12FRH7045N-R CR800-12HR
RH-12FRH8535N-R RH-12FRH8535N-R CR800-12HR
RH-12FRH8545N-R RH-12FRH8545N-R CR800-12HR
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Table 1-18 List of RH-20FRH MELSEC iQ-R type robot model

Product Service

Robot type | Robot model Robot arm model Robot controller
RH-20FRH | RH-20FRH8535-R RH-20FRH8535-R CR800-20HR
RH-20FRH8545-R RH-20FRH8545-R CR800-20HR
RH-20FRH8535C-R RH-20FRH8535C-R CR800-20HR
RH-20FRH8545C-R RH-20FRH8545C-R CR800-20HR
RH-20FRH8535M-R RH-20FRH8535M-R CR800-20HR
RH-20FRH8545M-R RH-20FRH8545M-R CR800-20HR
RH-20FRH10035-R RH-20FRH10035-R CR800-20HR
RH-20FRH10045-R RH-20FRH10045-R CR800-20HR
RH-20FRH10035C-R | RH-20FRH10035C-R | CR800-20HR
RH-20FRH10045C-R | RH-20FRH10045C-R | CR800-20HR
RH-20FRH10035M-R | RH-20FRH10035M-R | CR800-20HR
RH-20FRH10045M-R | RH-20FRH10045M-R | CR800-20HR
RH-20FRH8535N-R RH-20FRH8535N-R CR800-20HR
RH-20FRH8545N-R RH-20FRH8545N-R CR800-20HR
RH-20FRH10035N-R | RH-20FRH10035N-R | CR800-20HR
RH-20FRH10045N-R | RH-20FRH10045N-R | CR800-20HR

Table 1-19 List of RH-3FRHR MELSEC iQ-R type robot model

Robot type

Robot model

Robot arm model

Robot controller

RH-3FRHR

RH-3FRHR3515-R

RH-3FRHR3515-R

CR800-03HRR

RH-3FRHR3512W-R

RH-3FRHR3512W-R

CR800-03HRR

RH-3FRHR3512C-R

RH-3FRHR3512C-R

CR800-03HRR

RH-3FRHR3515-R-S25

RH-3FRHR3515-R-S25

CR800-03HRR-525

RH-3FRHR3512W-R-825

RH-3FRHR3512W-R-S25

CR800-03HRR-S25

RH-3FRHR3512C-R-525

RH-3FRHR3512C-R-S25

CR800-03HRR-S25

Table 1-20 List of RH-1FRHR MELSEC iQ-R type robot model

Robot type

Robot model

Robot arm model

Robot controller

RH-1FRHR

RH-1FRHR5515-R

RH-1FRHR5515-R

CR800-01HRR

< OPTION UNIT >

Safety option: 4F-SF002-01

Force sensor set

Force sensor set

Force sensor

Force sensor unit

Power supply

4F-FS002H-W200

1F-FS001-W200

2F-DQ561

2F-PWR-01

4F-FS002H-W1000

1F-FS001-W1000

2F-DQ561

2F-PWR-01

Function enhancement card: 2F-DQ510

Network base card: 2F-DQ535
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MITSUBISHI
ELECTRIC

Changes for the Better

EU DECLARATION OF CONFORMITY
EU DECLARATION OF INCORPORATION OF PARTLY COMPLETE MACHINERY

We,
Manufacturer :  MITSUBISHI ELECTRIC CORPORATION
Address - TOKYO 100-8310, JAPAN
(Place of Declare)
Brand Name : Anml BISHI
ELECTRIC
declare under our sole responsibility that the product
Description . Industrial robot
Type of Model : FR (See appendix)
Notice . Refer to Appendix for each type name

For industrial environment only
to which this declaration relates is in conformity with the following standard and directive.

Directive Harmonized Standard Notified Body
EMC 2014/30/EU EN 61000-6-4:2007/A1:2011 1
Directive ENG1000-6-2:2005
Machinery | 2006/42/EC EN 1SO12100:2010 —
Directive EN 60204-1:2006

EN ISO 13857:2008

ISO13854:1996

IEC 61326-3-1:2008
EN ISO 13849-1:2015
1SO10218-1:2011

RoHS 2011/65/EU EN 50581:2012 —
Directive EN 62321:2009

This declaration is based on the conformity assessment of following Notified Body

No. | Name and Address Identification Number

1 | TUV SUD Product Service GmbH,Ridlerstrasse 65 80339 Muenchen 0123

Essential requirements of Machinery Directive are applied and fulfilled and the relevant technical
documentation is compiled in accordance with part B of Annex VIl of Machinery Directive.

If National authorities require relevant information on this product by rational reasons, we transmit its
information by mail

This product must not be put into service until the final machinery into which it is to be incorporated
has been declared in conformity with Machinery Directive.

Authorized representative in Europe
( The person authorized to compile the Technical file or relevant Technical documentation)

Hartmut Puetz
FA Product Marketing,Director, MITSUBISHI ELCTRIC EUROPE B.V., German Branch
Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany

Issue Date (Date of Declaration):6 Apr 2017

Signed for and on behalf of

(Signature) 7¢/L %Z&yﬂ:%t

[Hideaki Morita]
Senior Manager ,Robot Manufacturing Department
MITSUBISHI ELECTRIC CORPORATION

Page 1 of 7 BFP-A5735-29-A




Appendix

List 1 Type name to declare

Rabot type Robot madel Robaot type | Robot model Raobot type Robat model

RV-2FR RV-2FR-D RV-7FR RV-7FR-D RV-13FR/ RV-7FRLL-D
RV-2FRB-D RV-7FR-D-SHO1 20FRITFRLL | RV-7FRLL-D-SHO1
RV-2FRL-D RV-7FR-D-SH02 RV-7FRLL-D-SHO02
RV-2FRLB-D RV-7FR-D-SH03 RV-7FRLL-D-SHO03
RV-2FR-D-525 RV-7FR-D-SHO4 RV-7FRLL-D-SH04
RV-2FRB-D-$25 RV-7FR-D-SHO5 RV-7FRLL-D-SHO5
RV-2FRL-D-525 RV-7FR-D-SHO6 RV-7FRLLC-D
RV-2FRLB-D-525 RV-7FRC-D RV-7FRLLM-D
RV-4FR-D RV-7FRM-D RV-13FR-D
RV-4FR-D-SHO1 RV-7TFRL-D RV-13FR-D-SHO1
RV-4FR-D-SH02 RV-7FRL-D-SHOQ1 RV-13FR-D-SHO2
RV-4FR-D-SH03 RV-7TFRL-D-SH02 RV-13FR-D-SH03
RV-4FR-D-5H04 RV-7FRL-D-SH03 RV-13FR-D-SH04
RV-4FR-D-SHO5 RV-7FRL-D-SHO4 RV-13FR-D-SH05
RV-4FR-D-SH06 RV-7FRL-D-SHO5 RV-13FRC-D
RV-4FRC-D RV-7FRL-D-SH06 RV-13FRM-D
RV-4FRM-D RV-7FRLC-D RV-13FRL-D
RV-4FRL-D RV-7FRLM-D RV-13FRL-D-SHO1
RV-4FRL-D-SHO1 RV-13FRL-D-SH02
RV-4FRL-D-SH02 RV-13FRL-D-5H03
RV-4FRL-D-SH03 RV-13FRL-D-SH04

RV-4FR RV-4FRL-D-SH04 RV-13FRL-D-SHO5

RV-4FRL-D-5H05

RV-4FRL-D-SHO6

RV-4FRLC-D

RV-4FRLM-D

RVE4FRJL-D

RV-4FRJL-D-SHO1

RV-4FRJL-D-SHO2

RV=4FRJL-D-SHO3

RV-4FRJL-D-SHO4

RV-4FRJL-D-SHO5

RV-4FRJL-D-5HOG

RV-4FRJLC-D

RV-4FRJLM-D

Page 2 of 7

RV-13FRLC-D

RV-13FRLM-D

RV-20FR-D

RV-20FR-D-SHO1

RV-20FR-D-SH02

RV-20FR-D-SH03

RV-20FR-D-SH04

RV-20FR-D-5H05

RV-20FRC-D

RV-20FRM-D

BFP-A5735-29-A




Robot type

Robot model

Robot type

Robot model

Robot type

Robot model

RH-3FRH

RH-3FRH3515-D

RH-3FRH3512C-D

RH-3FRH4515-D

RH-3FRH4512C-D

RH-3FRH5515-D

RH-3FRH5512C-D

RH-6FRH

RH-6FRH3520-D

RH-6FRH3534-D

RH-6FRH3520C-D

RH-6FRH3534C-D

RH-6FRH3520M-D

RH-6FRH3534M-D

RH-6FRH4520-D

RH-6FRH4534-D

RH-6FRH4520C-D

RH-6FRH4534C-D

RH-6FRH4520M-D

RH-6FRH4534M-D

RH-6FRH5520-D

RH-6FRH5534-D

RH-6FRH5520C-D

RH-6FRH5534C-D

RH-6FRH5520M-D

RH-6FRH5534M-D

RH-BFRH3520N-D

RH-6FRH3534N-D

RH-6FRH4520N-D

RH-BFRH4534N-D

RH-6FRH5520N-D

RH-6FRH5534N-D

RH-6FRH3520-D-521

RH-6FRH3534-D-521

RH-6FRH2520C-D-521

RH-6FRH3534C-D-521

RH-6FRH3520M-D-521

RH-6FRH3534M-D-521

RH-6FRH4520-D-521

RH-6FRH4534-D-521

RH-12FRH

RH-12FRH5535-D

RH-12FRH5545-D

RH-12FRH5535C-D

RH-12FRH5545C-D

RH-12FRH5535M-D

RH-12FRH5545M-D

RH-12FRH7035-D

RH-12FRH7045-D

RH-12FRH7035C-D

RH-12FRH7045C-D

RH-12FRH7035M-D

RH-12FRH7045M-D

RH-12FRHB535-D

RH-12FRHB545-D

RH-12FRHB535C-D

RH-12FRH8545C-D

RH-12FRHB535M-D

RH-12FRHB545M-D

RH-12FRH5535N-D

RH-12FRH5545N-D

RH-12FRH7035N-D

RH-12FRH7045N-D

RH-12FRHB535N-D

RH-12FRH8545N-D

RH-12FRH5535-D

RH-12FRH5545-D

RH-12FRH5535C-D

RH-12FRH5545C-D

RH-12FRH5535M-D

RH-12FRH5545M-D

RH-12FRH7035-D

RH-12FRH7045-D

RH-6FRH4520C-D-521

RH-6FRH4534C-D-521

RH-6FRH4520M-D-521

RH-6FRH4534M-D-521

RH-6FRH5520-D-521

RH-6FRH5534-D-521

RH-6FRH5520C-D-521

RH-6FRH5534C-D-521

RH-6FRH5520M-D-521

RH-6FRH5534M-D-521
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Robot type

Robot model

RH-20FRH

RH-20FRHB535-D

RH-20FRH8545-D

RH-20FRH8535C-D

RH-20FRH8545C-D

RH-20FRH8535M-D

RH-20FRH8545M-D

RH-20FRH10035-D

RH-20FRH10045-D

RH-20FRH10035C-D

RH-20FRH10045C-D

RH-20FRH10035M-D

RH-20FRH10045M-D

RH-20FRHB535N-D

RH-20FRH8545N-D

RH-20FRH10035N-D

RH-20FRH10045N-D

RH-3FRHR

RH-3FRHR3515-D

RH-3FRHR3512W-D

RH-3FRHR3512C-D

RH-3FRHR3515-D-525

RH-3FRHR3512W-D-525

RH-3FRHR3512C-D-525

RH-1FRHR

RH-1FRHR5515-D
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Raobot type Raobot model Robot type | Robot model Robot type Raobot model

RV-2FR RV-2FR-R RV-7FR RV-7FR-R RV-13FR/ RV-7FRLL-R
RV-2FRB-R RV-7FR-R-SHO1 20FR/TFRLL | RVL7FRLL-R-SHO1
RV-2FRL-R RV-7FR-R-SH02 RV-7TFRLL-R-SH02
RV-2FRLB-R RV-7FR-R-5H03 RV-7FRLL-R-SH03
RV-2FR-R-525 RV-7FR-R-SH04 RV-7FRLL-R-SH04
RV-2FRB-R-525 RV-7FR-R-SHO5 RV-7FRLL-R-SH05
RV-2FRL-R-525 RV-7FR-R-SH06 RV-7FRLLC-R
RV-2FRLB-R-525 RV-7FRC-R RV-7TFRLLM-R

RV-4FR RV-4FR-R RV-7FRM-R RV-13FR-R
RV-4FR-R-SHO1 RV-7FRL-R RV-13FR-R-SHO1

RV-4FR-R-SHO2

RV-4FR-R-SHO3

RV-4FR-R-SHO4

RV-4FR-R-SHO5

RV-4FR-R-5H06

RV-7FRL-R-SHO1

RV-7FRL-R-5H02

RV-7FRL-R-5H03

RV-TFRL-R-5H04

RV-7FRL-R-5HOS

RV-4FRC-R RV-7FRL-R-SH06
RV-4FRM-R RV-7TFRLC-R
RV-4FRL-R RV-7TFRLM-R
RV-4FRL-R-SHO1

RV-4FRL-R-5H02

RV-4FRL-R-SHO3

RV-4FRL-R-SH04

RV-4FRL-R-SH05

RV-4FRL-R-SHOB

RV-4FRLC-R

RV-4FRLM-R

RV-4FRJL-R

RV-4FRJL-R-5H01

RV-4FRJL-R-SHO2

RV-4FRJL-R-SHO3

RV-4FRJL-R-SHD4

RV-4FRJL-R-SHO5

RV-4FRJL-R-SHOG6

RV-4FRJLC-R

RV-4FRJLM-R

RV-4FRL-R-5Z01
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RV-13FR-R-SH02

RV-13FR-R-5H03

RV-13FR-R-5H04

RV-13FR-R-SHOS

RV-13FRC-R

RV-13FRM-R

RV-13FRL-R

RV-13FRL-R-5HO1

RV-13FRL-R-5H02

RV-13FRL-R-5H03

RV-13FRL-R-5H04

RV-13FRL-R-SHO5

RV-13FRLC-R

RV-13FRLM-R

RV-20FR-R

RV-20FR-R-SH01

RV-20FR-R-5H02

RV-20FR-R-SHO3

RV-20FR-R-5H04

RV-20FR-R-SHO5

RV-20FRC-R

RV-20FRM-R
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Raobot type

Robot model

Robot type

Robot model

Robat type

Robot madel

RH-3FRH

RH-3FRH3515-R

RH-3FRH3512C-R

RH-3FRH4515-R

RH-3FRH4512C-R

RH-3FRH5515-R

RH-3FRH5512C-R

RH-6FRH

RH-6FRH3520-R

RH-6FRH3534-R

RH-6FRH3520C-R

RH-6FRH3534C-R

RH-6FRH3520M-R

RH-6FRH3534M-R

RH-6FRH4520-R

RH-6FRH4534-R

RH-6FRH4520C-R

RH-6FRH4534C-R

RH-6FRH4520M-R

RH-6FRH4534M-R

RH-6FRH5520-R

RH-6FRH5534-R

RH-6FRH5520C-R

RH-6FRH5534C-R

RH-6FRH5520M-R

RH-BFRH5534M-R

RH-6FRH3520N-R

RH-6FRH3534N-R

RH-BFRH4520N-R

RH-BFRH4534N-R

RH-BFRH5520N-R

RH-6FRH5534N-R

RH-6FRH3520-R-521

RH-6FRH3534-R-521

RH-6FRH3520C-R-521

RH-6FRH3534C-R-521

RH-6FRH3520M-R-521

RH-6FRH3534M-R-521

RH-6FRH4520-R-521

RH-6FRH4534-R-521

RH-12FRH

RH-12FRH5535-R

RH-12FRH5545-R

RH-12FRH5535C-R

RH-12FRH5545C-R

RH-12FRH5535M-R

RH-12FRH5545M-R

RH-12FRH7035-R

RH-12FRH7045-R

RH-12FRH7035C-R

RH-12FRH7045C-R

RH-12FRH7035M-R

RH-12FRH7045M-R

RH-12FRHB535-R

RH-12FRHB545-R

RH-12FRHB535C-R

RH-12FRH8545C-R

RH-12FRH8535M-R

RH-12FRH8545M-R

RH-12FRH5535N-R

RH-12FRH5545N-R

RH-12FRH7035N-R

RH-12FRH7045N-R

RH-12FRH8535N-R

RH-12FRHB8545N-R

RH-12FRH5535-R

RH-12FRH5545-R

RH-12FRH5535C-R

RH-12FRH5545C-R

RH-12FRH5535M-R

RH-12FRH5545M-R

RH-12FRH7035-R

RH-12FRH7045-R

RH-6FRH4520C-R-521

RH-BFRH4534C-R-521

RH-6FRH4520M-R-521

RH-6FRH4534M-R-521

RH-6FRH5520-R-521

RH-6FRH5534-R-521

RH-6FRH5520C-R-521

RH-6FRH5534C-R-521

RH-6FRH5520M-R-521

RH-6FRH5534M-R-521

RH-6FRHA4520-R-5Z01
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Rabot type

Robot modal

RH-20FRH

RH-20FRHB535-R

RH-20FRHB545-R

RH-20FRH8535C-R

RH-20FRH8545C-R

RH-20FRH8535M-R

RH-20FRH8545M-R

RH-20FRH10035-R

RH-20FRH10045-R

RH-20FRH10035C-R

RH-20FRH10045C-R

RH-20FRH10035M-R

RH-20FRH10045M-R

RH-20FRHB535N-R

RH-20FRHE545N-R

RH-20FRH10035N-R

RH-20FRH10045N-R

RH-3FRHR

RH-3FRHR3515-R

RH-3FRHR3512W-R

RH-3FRHR3512C-R

RH-3FRHR3515-R-525

RH-3FRHR3512W-R-525

RH-3FRHR3512C-R-525

RH-1FRHR

RH-1FRHR5515-R
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2 MITSUBISHI ELECTRIC

HEADQUARTERS | | EUROPEAN REPRESENTATIVES | | EUROPEAN REPRESENTATIVES | | MIDDLE EAST REPRESENTATIVE |
Mitsubishi Electric Europe B.V. EUROPE  GEVA AUSTRIA  AXICONT Automatika Kft. (Robot Center) HUNGARY  EIM Energy EGYPT
Mitsubishi-Electric-Platz 1 Wiener StraBe 89 Rokolya utca 1-13 3 Roxy Square
D-40882 Ratingen A-2500 Baden HU-1131 Budapest ET-11341 Heliopolis, Cairo
Phone: +49 (0)2102 / 486-0 Phone: +43 (0)2252 / 85 55 20 Phone: +36 (0)1/412-0882 Phone: +202 24552559
Fax: +49 (0)2102 / 486-1120 Fax: +43 (0)2252 / 488 60 Fax: +36 (0)1/412-0883 Fax: +202 245266116
Mitsubishi Electric Europe B.V. CZECH REP. 000 TECHNIKON BELARUS  OAK Integrator Products SIA LATVIA  ILAN & GAVISH Ltd. ISRAEL
Pekafskd 621/7 Prospect Nezavisimosti 177-9 Ritausmas iela 23 24 Shenkar St., Kiryat Ariet
(Z-155 00 Praha 5 BY-220125 Minsk LV-1058 Riga 1L-49001 Petah-Tikva
Phone: +420 255 719 200 Phone: +375 (0)17 /393 1177 Phone: +371 67842280 Phone: +972 (0)3 /92218 24
Fax: +420 251551471 Fax: +375 (0)17 /393 0081 ALFATRADE Ld. MALTA Fax: +972 (0)3 /924 0761
Mitsubishi Electric Europe B.V. FRANCE  INEARBT d.o.0. BOSNIA AND HERZEGOVINA 99, Paola Hill
25, Boulevard des Bouvets Stegne 11 Malta-Paola PLA 1702
F-92741 Nanterre Cedex $1-1000 Ljubljana Phone: +356 (0)21/697 816
Phone: +33 (0)1/55 6856 95 Phone: +386 (0)1/ 513 8116 Fax: +356 (0)21/ 697 817 LA B Gl S
Fax: +33 (0)1/55 68 57 57 Fax: +386 (0)1/ 513 8170 Fonseca SA. PORTUGAL
Mitsubishi Electric Europe B.V. IRELAND  AKHNATON BULGARIA R Jodo Francisco do Casal 87/89 ADROITTECHNOLOGIES ~ SOUTH AFRICA
Westgate Business Park, Ballymount 4, Andrei Ljapchev Blvd., PO Box 21 PT-3801-997 Aveiro, Esgueira 20 Waterford Office Park 189 Witkoppen Road
IRL-Dublin 24 BG-1756 Sofia Phone: +351(0)234/303 900 ZA-Fourways
Phone: +353 (0)14198800 Phone: +359 (0)2/ 817 6000 Fax: +351(0)234 /303 910 Ehoni:;; (207) 1(2)} 16 5/ 862513 5311 00
. : ax:
Fax: +353 (0)1 4198890 Fax: +359(0)2/97 4406 1 SIRIUS TRADING & SERVICES SRL ROMANIA
Mitsubishi Electric Europe B.V. ITALY  INEACR CROATIA  Aleea Lacul Morii Nr. 3
Viale Colleoni 7 Palazzo Sirio Losinjska 4 a R0-060841 Bucuresti, Sector 6
1-20864 Agrate Brianza (MB) HR-10000 Zagreb Phone: +40 (0)21/ 43040 06
Phone: +39039/6053 1 Phone: +385 (0)1/36 940 - 01/-02/-03 Fax: +40 (0)21/430 4002
Fax: +39039/60 53312 Fax: +385 (0)1/36 940 - 03 INEA SR d.o0. SERBIA
Mitsubishi Electric Europe B.V. NETHERLANDS  AutoCont C.S.S.R.0. CZECH REPUBLIC  Ul. Karadjordjeva 12/217
Nijverheidsweg 23C Kafkova 1853/3 SER-11300 Smederevo
NL-3641RP Mijdrecht (Z-702 00 Ostrava 2 Phone: +-38169 172 27 25
Phone: +31(0) 297 250350 e o000 SIMAP SK (Z4padné Slovensko) SLOVAKIA
Mitsubishi Electric Europe B.V. POLAND - Dolné Pazite 603/97
ul. Krakowska 48 HANS FALSGAARD A/S DENMARK  SK-911 06 Trencin
PL-32-083 Balice Theilgaards Torv 1 Phone: +421(0)32 7430472
Phone: +48 (0) 12 347 65 00 DK-4600 Kage Fax: +421(0)32 74375 20
Fax. +48 (0126304701 Phone: 45 320 o600 INEA RBT d.0.0. SLOVENIA
Mitsubishi Electric (Russia) LLC RUSSIA : = Stegne 11
2bld. 1, Letnikovskaya st. Electrobit 0U ESTONIA  SI-1000 Ljubljana
RU-115114 Moscow Pérnu mnt. 160i Phone: +386 (0)1/513 8116
Phone: +7495 /7212070 EST-11317, Tallinn Fax: +386 (0)1/513 8170
Fax: +7495/721 2071 Phone: +372 6518 140 CSC- AUTOMATION Ltd. UKRAINE
Mitsubishi Electric Europe B.V. SPAIN  UTU Automation Oy FINLAND 4B, Yevhena Sverstyuka Str.
Carretera de Rubi 76-80 Apdo. 420 Peltotie 37i UA-02002 Kiev
E-08190 Sant Cugat del Vallés (Barcelona) FIN-28400 Ulvila Phone: +380 (0)44 / 494 33 44
Phone: +34 (0) 93 /5653131 Phone: +358 (0)207 / 463 500 Fax: +380 (0)44 / 494-33-66
Fax: +34 (0) 93 /5891579 Fax: +358 207 / 463 501
Mitsubishi Electric Europe B.V. (Scandinavia) SWEDEN ~ UTECO AB.EE. GREECE
Hedvig Mollers gata 6 5, Mavrogenous Str.
SE-223 55 Lund GR-18542 Piraeus

Phone: +46 (0) 8 625 10 00

Mitsubishi Electric Turkey Elektrik Uriinleri A.S. TURKEY
Fabrika Otomasyonu Merkezi

Serifali Mahallesi Kale Sokak No:41

TR-34775 Umraniye-ISTANBUL

Phone: +90 (216) 969 25 00

Fax: 490 (0)216 /661 44 47

Mitsubishi Electric Europe B.V. UK
Travellers Lane

UK-Hatfield, Herts. AL10 8XB

Phone: +44 (0)1707 / 28 87 80

Fax: +44 (0)1707 / 27 86 95

Mitsubishi Electric Corporation
Tokyo Building 2-7-3
Marunouchi, Chiyoda-ku
Tokyo 100-8310

Phone: +81 (3) 3218-2111
Fax: +81(3) 3218-2185

Mitsubishi Electric Automation, Inc. USA
500 Corporate Woods Parkway

Vernon Hills, IL 60061

Phone: +1 (847) 478-2100

Fax: +1(847) 478-0328

JAPAN
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Changes for the Better

Phone: +30 (0)211/ 1206-900
Fax: +30(0)211/1206-999

Mitsubishi Electric Europe B.V. / FA - European Business Group / Mitsubishi-Electric-Platz 1 / D-40882 Ratingen / Germany /
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