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/\ Safety Precautions
Always read the following precautions and the separate “Safety
Manual” before starting use of the robot to learn the required
measures to be taken.
J

/N CAUTION

/N CAUTION

MNWARNING

/N CAUTION

MNWARNING
/N CAUTION
/N CAUTION

/N CAUTION

All teaching work must be carried out by an operator who has received special training.
(This also applies to maintenance work with the power source turned ON.)
— Enforcement of safety training

For teaching work, prepare a work plan related to the methods and procedures of oper-
ating the robot, and to the measures to be taken when an error occurs or when restart-
ing. Carry out work following this plan. (This also applies to maintenance work with the
power source turned ON.)

— Preparation of work plan

Prepare a device that allows operation to be stopped immediately during teaching work.
(This also applies to maintenance work with the power source turned ON.)
— Setting of emergency stop switch

During teaching work, place a sign indicating that teaching work is in progress on the
start switch, etc. (This also applies to maintenance work with the power source turned
ON.)

— Indication of teaching work in progress

Provide a fence or enclosure during operation to prevent contact of the operator and
robot.
— Installation of safety fence

Establish a set signaling method to the related operators for starting work, and follow
this method.
— Signaling of operation start

As a principle turn the power OFF during maintenance work. Place a sign indicating that
maintenance work is in progress on the start switch, etc.
— Indication of maintenance work in progress

Before starting work, inspect the robot, emergency stop switch and other related
devices, etc., and confirm that there are no errors.
— Inspection before starting work



The points of the precautions given in the separate “Safety Manual” are given below.
Refer to the actual “Safety Manual” for details.

/N CAUTION

N cAUTION
/N cAUTION
N CAUTION
&N cAUTION

/N CAUTION
MNWARNING

/MNWARNING

/N CAUTION
MNWARNING

/N CAUTION

/N CAUTION
/N CAUTION
/N CAUTION

MNWARNING

/N CAUTION

Use the robot within the environment given in the specifications. Failure to do so could
lead to a drop or reliability or faults. (Temperature, humidity, atmosphere, noise environ-
ment, etc.)

Transport the robot with the designated transportation posture. Transporting the robot
in a non—designated posture could lead to personal injuries or faults from dropping.

Always use the robot installed on a secure table. Use in an instable posture could lead
to positional deviation and vibration.

Wire the cable as far away from noise sources as possible. If placed near a noise source,
positional deviation or malfunction could occur.

Do not apply excessive force on the connector or excessively bend the cable. Failure to
observe this could lead to contact defects or wire breakage.

Make sure that the workpiece weight, including the hand, does not exceed the rated load
or tolerable torque. Exceeding these values could lead to alarms or faults.

Securely install the hand and tool, and securely grasp the workpiece. Failure to observe
this could lead to personal injuries or damage if the object comes off or flies off during
operation.

Securely ground the robot and controller. Failure to observe this could lead to malfunc-
tioning by noise or to electric shock accidents.

Indicate the operation state during robot operation. Failure to indicate the state could
lead to operators approaching the robot or to incorrect operation.

When carrying out teaching work in the robot's movement range, always secure the pri-
ority right for the robot control. Failure to observe this could lead to personal injuries or
damage if the robot is started with external commands.

Keep the jog speed as low as possible, and always watch the robot. Failure to do so
could lead to interference with the workpiece or peripheral devices.

After editing the program, always confirm the operation with step operation before
starting automatic operation. Failure to do so could lead to interference with peripheral
devices because of programming mistakes, etc.

Make sure that if the safety fence entrance door is opened during automatic operation,
the door is locked or that the robot will automatically stop. Failure to do so could lead to
personal injuries.

Never carry out modifications based on personal judgments, or use non—designated
maintenance parts.
Failure to observe this could lead to faults or failures.

When the robot arm has to be moved by hand from an external area, do not place hands
or fingers in the openings. Failure to observe this could lead to hands or fingers catching
depending on the posture.

Do not stop the robot or apply emergency stop by turning the robot controller's main
power OFF.

If the robot controller main power is turned OFF during automatic operation, the robot
accuracy could be adversely affected.



C.Precautions for the basic configuration are shown below.(When CR1-571 is used for the controller.)

& CAUTION Provide an earth leakage breaker that packed together on the primary power
supply of the controller as protection against electric leakage. Confirm the set-
ting connector of the input power supply voltage of the controller, if the type
which more than one power supply voltage can be used. Then connect the
power supply.

Failure to do so could lead to electric shock accidents.

Power supply *RV-1A/2AJ series and RP—1AH/3AH/5AH series: Single phase 90-132VAC, 180-253VAC.
*Except the above: Single phase 180-253VAC.

Rear side of controller

'Earth leakage
~ breaker

Terminal

Terminal cover

Prote(;ve earth
terminal
(PE)
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B Introduction

The “RV-2A/3AJ Series” is a vertical articulated compact robot, based on the <E Series> that has been greatly
upgraded. These robots respond to users needs for compact and flexible production facilities generated due to the
recent diffusion of compact and highly accuracy products such as personal computer related devices, information
terminal devices and compact electronic devices for mounting on vehicles, and due to shorter product life cycles.
The protect and clean specifications are prepared for in addition to the general environment specification in the
same way as the usual series.

However, to comply with the target application, a work system having a well-balanced robot arm, peripheral
devices or robot and hand section must be structured.

When creating these standard specifications, we have edited them so that the Mitsubishi robot’s characteristics
and specifications can be easily understood by users considering the implementation of robots. However, if there
are any unclear points, please contact your nearest Mitsubishi branch or dealer.

Mitsubishi hopes that you will consider these standard specifications and use our robots.

In this manual, the specifications regarding the robot arm are given in Page 5, “2 Robot arm” and following, and the
specifications regarding the controller are given in Page 41, “3 Controller” and following. Refer to the correspond-
ing sections for details on the specifications, options and maintenance parts, etc.

Note:
* No part of this manual may be reproduced by any means or in any form, without prior consent from Mitsubishi.
* The contents of this manual are subject to change without notice.
* The specifications values are based on Mitsubishi standard testing methods.
* The information contained in this document has been written to be accurate as much as possible. Please inter-
pret that items not described in this document “cannot be performed.”.
Please contact your nearest dealer if you find any doubtful, wrong or skipped point.
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1General configuration

1 General configuration
1.1 Structural equipment

Structural equipment consists of the following types.

1.1.1 Standard structural equipment
The following items are enclosed as a standard.
(1) Robot arm
(2) Controller
(3) Machine cable
(4) Robot arm installation bolts
(5) Instruction manual, Safety manual
(6) Guarantee card

1.1.2 Shipping special specifications
Part of the standard structural equipment is changed at the time of factory shipment. Consequently, kindly con-
firm the delivery date.
To make changes to the specifications after shipment, service work must be performed at the work site or the
robot must be returned for service.

1.1.3 Options
Installation is possible after shipment. Customer needs to perform the installation work.

1.1.4 Maintenance parts
Consumable parts and spare parts for maintenance use.
For items not listed, contact the dealer where you made your purchase.

Structural equipment 1-1



1General configuration

1.2 Contents of the structural equipment
1.2.1 Robot arm

The list of structural equipment is shown in Fig. 1-1.

Vertical six—axis type Vertical five—axis type
Machine cable fixed type 5m

- 1A-5CBL-1

[ b Machine cable
<z " Fixed type:1A- (O CBL-1 '

RV-2A  : General environment RV-3AJ : General environment
. e . o * Flexed type:1A- O LCBL-1 ‘
RV-2AM : Protection specification RV-3AJM : Protection specification ‘
RV-2AC : Clean specification RV-3AJC : Clean specification Note) LIL] refer the Ierllgth;, '
L . _Refer to section 1.4 for datails.
F-— = = = = = = = = = = = — — A
F—- — - — — — — — — — — - |Pneumatic hand set : |
| Solenoid valve set 4A-HPO02(sink type)/4A-HPO2E (source type)
<sink type> | The set consists of the following parts. |
|+ 1 set: 1E-VDOT |+ Pneumatic hand : 1E-HPO1/1E-HPOTE |
| = 2 set: 1IE-VD02 - Solenoid valve set (1 pc.) : 1E-VD01/1E-VDO1E
{source type> — . Curl tube (1 pc.) : 1E-ST0402C |
. 1 set: 1TE-VDO1E | + Pneumatic hand I/F : 2A-RZ365/2A-RZ375 |
- 2 set: 1E-VDO2E * Hand adapter : BU144D697HO1
| e |
| | — |
| Note) With installation bolts. | af |, . |
| | |
Lo 1
F———— — — — — A o | ? ? Note) With installation bolts. |
| Hand output cable | f I C - u_ v _ _ 4
r= = — - — — — — — — — — — — — T
| " 1E"GR35S R || | Motorized hand set : 4A-HMO2 |
[ * Motorized hand : TA-HMO1
i
[ 1 : o : | Hand curl cable : 1A—-GHCD-1 |
| |+ 3 | - Motorized hand I/F : 2A-RZ364 |
L= N : é : — - Hand adapter : BU144D697HO1 |
F-— = - — — — — - : q§ : | }E\ |
. 6]
| I:land_mput cable | 1§ | |
1E-HC15C e
— | |
| ﬁm 0 E o | f T~ T[] Note) With installation bolts. |
| -+ |
L — — = S I -
r—— = = = — — u ! _g I, Changes in the operating
| Hand curl tube | : = : | range : |
| = 1 set, 2pc. : TE-ST0402C | < 0 {E-DHOOO-0O00
.0 '
= 2 set, 4pc. : TE-ST0404C : = : | + +side: +120,+90,+60 +30 | [Caution]
| | : § : + = —side: -120,-90,-60,-30 :l Standard configuration
| % — é e — e — - equipment
| | : : [~~~ " 71 Special shipping
Lo J L - -4 L . — . J specifications
- = .
L Option

F_- = =

I - 1|Prepared by customer

]

Fig.1-1 : Structural equipment (Robot arm)

1-2 Contents of the structural equipment



1General configuration

1.3 Controller

The devices shown below can be installed on the con

troller.

Controller
* CR1-571

I_Teachlng pendant(T/B)
- R28TB

/5% 0

-

-1 __

I_Controller protection box
- CR1-MB

J L
A I (- A - - — — — .
|Pneumatlc I/F | |ParaIIeI I/0 unit X External /0 cable |
; 2A RZ365 (Sink) | ; 2A-RZ361 (Sink) N - 2A-CBL05(5m) R — B
A-RZ375 (Source) * 2A-RZ371 (Source) * 2A-CBL15(15m) ] PLC(ProgrammabIe :
| | | || || Logic Controller) |
| | | B — | | | External device |
| L 4 Il I !
| | | | | Prepared by customer :
| . [ N & |
L 2 L_ = JL 2
Fr—— - - — — a ——l—— ——l—— ——l—— ——l———l
lExpansion option box | |Extended serial I/F | I " CC-LINK I/F | | "ETHERNET I/F | | |Addltlonal axis I/F |
|- CR1-EB3 n 2A-RZ581E - 2A-HR575E | » 2A-HR533E | 2A-RZ541E |
| ; NI I |
— | [ |
| || [ |
| [ [ |
| 8 [ [ |
Lo J L = JL . T gL s L 2
F—— - — — — al T T e T P e e e T e — — — — — — a
= | p | | "Personal computer support software
|Persona computer |, Persona computer | | (MS-Windows95,/98/NT4.0) |
| cable | ! Prepared || ®. - 3A-01C-WINE(CD-ROM) |
* RS-MAXY-CBL | by customer U Personal computer support software mini|
_|-Rs-AT-RCBL |, (MS-Windows95/98/NT4.0)

- 3A-02C-WINE(CD-ROM)

[Caution]

[ ]

— " 71 Special shipping
— - - specifications

Standard configuration
equipment

0 Option

| Prepared by customer

Fig.1-2 : Structural equipment(Controller)

Controller 1-3



1General configuration

1.4 Contents of the Option equipment and special specification

A list of all Optional equipments and special specifications are shown below.

Table 1-1 : The list of Option equipment and special specification

. . Classifi .
Item Type Specifications cation Descripsion
J1-axis operating range 1E—-DH**—%* + side : +120, +90, +60, +30 ° . . .
change one point ot of the above. |, O [T e e o S oa ane o (+ side)
one pofnt out of the above. (- side). The standard specification is 160 degrees.
Extended machine cables [1A-10CBL-1 For fixing . O 10m
1A-15CBL-1 (Two sets for power and signal) O 15m
1A-05LCBL-1 O 5m
_ _ For flexed
TA-10LGBL-1 (Two sets for power and signal) U 10m
1A-15LCBL-1 O 15m
Pneumatic hand set 4A-HP02 o) The pneumatic hand and required parts are pre-
Pneumatic hand, Solenoid valve set (1 pared in a set.(sink type)
pc.), Curl tube(1 pc.), Pneumatic hand I/ - -
4A-HPO2E F, Hand adapter, Installation bolts 0 The pneumatic hand and required parts are pre-
pared in a set.(source type)
Motorized hand set 4A-HMO02 Motorized hand, Hand curl cable, Motor- . . _
ized hand I/F, Hand adapter, Installation O The mptorlzed hand and required parts are pre
pared in a set.
bolts
Solenoid valve set 1E-VDO1 1 set(Sink type) (@) A solenoid valve set for the pneumatic hand.
1E-VDO02 2 set(Sink type) (@)
1E-VDO1E 1 set(Source type) @]
1E-VDO2E 2 set(Source type) @]
Hand output cable 1E-GR35S Length 350mm with robot side connec- o) The cable is connected to the hand output con-
tor. One terminal is not treated. nector by the customer.
Hand input cable 1E-HC15C Length 370mm with robot side connec- o) The cable is connected to the sensor by the cus-
tor. One terminal is not treated. tomer.
Hand curl tube 1E-ST0402C For solenoid valve 1set.:® 4x2 O )
- Curl type air tube
1E-ST0404C For solenoid valve 2set.: O 4x4 (@)
Teaching pendant R28TB Cable length 7m (@] With 3—position deadman switch/ IP 65
_ Cable length 15m
R28TB-15 (special specification) O
Pneumatic hand interface  |2A-RZ365 DO: 8 point (Sink type) O It is necessary when the hand output signal of the
robot arm is used. (Integrated in the controller.)
2A-RZ375 DO: 8 point (Source type) ©]
Parallel 1/0 interface 2A-RZ361 DO: 32 point (Sink type)/ o The unit for expansion the external input/output.
DI: 32 point (Sink type) Electrical isplated Type
2A-RZ371 DO: 32 point (Source type)/ o) (100mA/Point)
DI: 32 point (Source type)
External 1/0 cable 2A-CBL05 5m O Use to connect the external peripheral device to
2A-CBL15 15m o) the parallel input/output unit
Personal computer cable RS-MAXY-CBL RS-232C cable 3m for PC-AT compati- 0 Use RS_—AT—F\’_CBL for the connection from the
ble model expansion option box.
RS-AT-RCBL (@)
Personal computer PPy _ MS-Windows95/98/NT4.0
Support software 3A-01G-WINE CD-ROM o (With the simulation function)
Personal computer MS-Windows95/98/NT4.0
Support software mini 3A-02C-WINE  |CD-ROM O |(Without the simulation function)
Expansion option box CR1-EB3 g;;:gt:::jree option cards can be 0 Install on the side of the controller
Extended serial interface _ RS-232C x 1 CR-EB3 is need.
2A-RZ581E RS-232C or RS-422 x 1 o
CC-Link interface 2A-HR575E Local station (The local station alone is o for MELSEC PLC with CC-Link connection. CR-
supported.) EB3 is need.
ETHERNET interface 2A-HR533E ETHERNET x 1 (@) CR-EB3 is need.
Additional axis interface 2A-RZ541E SSC x 1 o MR-J2 servoAmplifer Unit connection. CR-EB3 is
Up to 8 axises can be added need.
The controller protection box is used to protect
Controller protection box CR1-MB IP54 O

the controller from) an oil mist or other operating
environment, Note2

Note1) In the classification column, O refers to an option,and [J to a Sipping special specifications.
Note2) Use this option to protect the controller from the oil mist when the controller will be installed in the environ-
ment such as the oil mist.

1-4 Contents of the Option equipment and special specification




2Robot arm

2 Robot arm

2.1 Standard specifications
2.1.1 Standard specifications

Table 2—-1 : Standard specifications of robot arm

Item Unit Specifications

Type RV-2A | RV-2AM R\f_szé"c RV__SZ:‘C RV-3AJ 3§YJ;/I Rv:gch RV__gf\‘JC
Degree of freedom 6 5
Installation posture On floor
Structure Vertical, multiple—joint type
Drive system ACservo motor (J1 to J3 : 80W with brake, J4,J6 : 40W no brake, J5 : 40Wwith brake)
Position detection method Absolute encoder

Shoulder shift 100

Upper arm 250
Arm length Fore arm mm 250 280

Elbow shift 130 20

Wrist length 85

J1 320(-160 to +160)

J2 180(-45 to +135)
Operating J3 Degre 120(+50 to +170) 135(0 to +135)
range J4 e 320(-160 to +160) -

J5 240(-120 to +120)

J6 400(-200 to +200)

Ji1 150

J2 150
Speed of | J3 Degre 180
motion J4 e/s 240 -

J5 180

J6 330
Maximum resultant velocity mm/s Approx. 3500
Load Rating 2 3
Pose repeatability Note1) mm + 0.04
Ambient temperature °C 0to 40
Mass Note2) ke Ap;SJ;ox. Apggox. ApZ;ox. Apg;ox. Apg;ox. Apg;ox.
Allowable J4 3.6 -
moment J5 N:m 3.6 5.4
load J6 26 39

J4 1.1x107" —
Alowable | 5 ke m2 1.1x10:;

Jé 4.1x10
e

Six cables for hand check (For four input signals contains the two power cable, Hand section),
Note3) Four output signal for pneumatic hand(Shoulder section),

One output signal for Motorized hand.(Hand section)
Four spare wires (stored between the base to the tip of the fore arm : A.W.G#22(0.3mm2))

Tool wiring

Primary Primary
side: P 6x2| side: P 6x2
Secondary | Secondary
side: P 4x4| side: P 4x6

Primary Primary
side: P 6x2| side: P 6x2
Secondary | Secondary
side: P 4x4| side: P 4x6

Primary side: ® 6x2
Secondary side: P 4x5
Suction: P 4x1

Primary side:® 6x2
Secondary side: P 4x5
Suction: @ 4x1

Tool pneumatic pipes

Supply pressure MPa 0.5 = 10%

Protection specificationote? P30 P54 - P30 P54 -

Cleanness J1 to J3 1000(0.3 ¢ m) 1000(0.3 ¢ m)

Note5) — 10(0.3 £ m) — 10(0.3 ¢ m)
J4 to J6 100(0.3 ¢ m) 100(0.3 ¢ m)

Paint color Arm section: Light gray (Equivalent to Munsell: 7.65Y7.6/0.73)

Base section: Dark gray (Equivalent to Munsell: 4.94GYS13/0.39)

Note1)The pose repeatability details are given in Page 6, “2.2.1 Pose repeatability and distance accuracy”

Note2)The mass of RV-2AC-SA and RV-3AJC-SA are include the blower base.

Note3)When using the 4—point hand output, the pneumatic hand interface (option) is required.

Note4)The protection specification details are given in Page 9, “2.2.3 Protection specifications and working
environment” .

Note5)The clean specification details are given in Page 10, “2.2.4 Clean specifications” . Please confirm the
delivery date, because both are special specifications. A down flow (0.3m/s or more) in the clean room is
the necessary conditions for the cleanliness.
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2.2 Definition of specifications

The accuracy of pose repeatability mentioned in catalogs and in the specification manual is defined as follows.

2.2.1 Pose repeatability and distance accuracy
This robot, the pose repeatability and distance accuracy are defined and calculated in Table 2-2.
(1) The pose accuracy in terms of coordinates (XYZ) for the standard point which is obtained repeatedly under
the same conditions and motions when the robot is on an operating course.
(2) The standard point is the intersection between the J6 axis and the flange surface for tooling installation.

Table 2-2 : Specified accuracy

Item Specified conditionds

Pose repeatability The value equal to the average of the maximum value and the minimum value of the group of
attained poses, with (+) or (=) added.

Distance accuracy The distance from the teaching point to the point that is equal to the average of the maximum
value and the minimum value of the group of attained poses.

Group of attained poses
Programmed pose

Min. Max. Measuring conditions
LOAd ... A load equal to the rated
load at the mass capacity

N reference point
|«—Double of pose repeatabllity The number of repitition and speed..100 times at 100% speed
Measuring instrument.............cccccoocuuee.e.. Non—contact displace-

ment meter

Distance
accuracy

Fig.2—1 : Specified accuracy

[Caution] The pose accuracy given in the specifications is the accuracy measured under the same conditions. It
does not include the effect of the robot working environment or conditions. Thus, even when used on
the same path, the repeatability according to the presence of a workpiece, or the repeatability when the
temperature changes will cause arm slack or expansion, so the accuracy will drop slightly. This also
applies to when the teaching speed and actual speed are different or when the coordinates set with val-
ues.
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2 Robot arm

2.2.2 Rated load (mass capacity)
The robot’s mass capacity is expressed solely in terms of mass, but even for tools and works of similar mass,
eccentric loads will have some restrictions. When designing the tooling or when selecting a robot, consider the fol-
lowing issues.
(1) The tooling should have the value less or equal than the smaller of the tolerable inertia and the tolerable
moment found in Page 5, “Table 2-1 : Standard specifications of robot arm”.
(2) Fig. 2-2 and Fig. 2-3 shows the distribution dimensions for the center of gravity in the case where the vol-
ume of the load is relatively small. Use this figure as a reference when designing the tooling.
(3) When the load is not mass, but force, you should design the tooling so that it does not exceed the value for
allowable moment described in Page 5, “Table 2-1 : Standard specifications of robot arm”.

[Caution] The mass capacity is greatly influenced by the operating speed of the robot and the motion posture.
Even if you are within the allowable range mentioned previously, an overload or generate an overcurrnt
alarm could occur. In such cases, it will be necessary to change the time setting for acceleration/decel-
eration, the operating speed, and the motion posture.

[Caution] The overhang amount of the load for the specified moment and inertia in this section is the dynamic limit
value determined by the motor driving each axis and by the capacity of the reduction gears. Conse-
quently, accuracy cannot be guaranteed for the entire tooling area. Since accuracy is based on the cen-
ter point of the mechanical interface surface, position accuracy can diminish as you go away from the
flange surface, or vibration can result, with tooling that is not rigid or that is long.

Unit : mm

200
1.0kg N
N

Rotation center for J5 axis

160
1.5kg

135
2.0kg -

100

N

N { J\

Rotation center for J6 axis

-

100

135

160

330 245 185 85 200

Fig.2-2 : Position of center of gravity for loads (for loads with comparatively small volume) : RV-2A/2AM/2AC-S*
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Unit : mm

200
1.0kg
N

Rotation center for J5 axis

140

15
3.0kg 100
AN

2.0kg °

N

300 200 100

P — —
N
I

|

Rotation center for J6 axis

-

100
115

140

200

330 230 185 85

Fig.2-3 : Position of center of gravity for loads(for loads with comparatively small volume): RV-3AJ/3AJM/3AJC-S*
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2.2.3 Protection specifications and working environment

(1) Types of protection specifications
The robot arm has protection specifications that comply with the IEC Standards. The protection specifications
and applicable fields are shown in Table 2-3.

Table 2-3 : Protection specifications and applicable fields

Protection
Type specifications Classification Applicable field Remarks
(IEC Standards value)

RV-2A IP30 General—-purpose envi- General assembly

RV-3AJ ronment specifications Slightly dusty environment

RV-2AM IP54F(drip—proof type) Oil mist specifications Machine tool (cutting) Note that if the cutting machine
RV-3AJM Machine shop with heavy oil mist contains abrasive materials, the

Dusty work shop machine line will be shortened

Note) Both the fixed and flexible machine cables are compatible with IP54F (drip—proof type).

& CAUTION Use the controller protection box (CR1-MB) optional to protect the controller from
the environment when the controller will be used in the environment such as the oil
mist shown in the Table 2-3. Refer to the section Page 62, “(3) Controller protection
box” for details on the controller protection box.

The IEC IP symbols define the degree of protection against solids and fluids, and do not indicate a protective
structure against the entry of oil or water.

The evaluation regarding oil mist specifications has been confirmed with Mitsubishi’s standard testing methods
using the cutting oils shown in Table 2—4.

Table 2-4 : Tested cutting oil for oil mist specifications

Name Maker Relevant JIS Main characteristics Application
Emulcut Kyodo Yushi Co., Ltd |Equivalent to Water soluble cutting oil Water soluble cutting oil
FA-800 Class W1 No. 1 |- Base oil 50-60% Emulcut

= Surfactant and rust inhibitor .............. 30-40%
= Additives 5% or less
* Water The rest

[Information]

* The IEC IP30
IP30 refers to a protective structure with which the tip of a solid object, such as a tool or wire, having a
diameter or thickness exceeding 2.5mm cannot enter. No particular protection is provided against the entry of
water.

= The IEC IP54
The IEC IP54 standard refers to protection structure designed to prevent any harmful effects by fresh water
scattering vertically onto the testing equipment in a radius of 180 degrees from a distance of 300 to 500 mm,
with 10 = 0.5 liters of water every minute, at a water pressure of 80 to 100kPa , covering the entire area of
the robot with the exception of the installation section at 1 m per minute, for a total of 5 minutes or more.

(2) About the use with the bad environment
The protection specifications robot has protection methods that conform to IEC's IP54 standards (splashproof
type).It has protection structure designed to prevent harmful effects caused by splashing water coming from var-
ious directions, as the robot is operating.

Recommended usage conditions
1) The robot is designed for use in combination with machining device.
2) Please examine cutting oil referring to Table 2-4 used by a standard examination of our company.
3) Take measures so that water, oil, and chips do not directly fall on the robot.

The warranty is invalid for any faults that occur when the robot is used under the following conditions.
1) In surroundings that generate inflammable gases or corrosive gasses.
2) Robot is used for cutting.
3) Atmosphere used excluding cutting oil shown in Table 2—4.
4) In surroundings where water, oil, and chips fall directly on the robot.
5) In surroundings where chips fall directly on the robot.In surroundings where the minimum diameter of chips
is less than 0.5mm.
6) Mist atmosphere exceeding the specification.
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2.2.4 Clean specifications

(1) Types of clean specifications
The robot arm clean specifications include the SA type and SB type shown in Table 2-5.
Please confirm the delivery date, because both are special specifications.

Table 2-5 : Clean specifications

C.I.ean. Type Degrée of Internal suction Remarks
specifications cleanliness
Type SA RV-2AC-SA 10(0.3 4 m) Combination of internal suction with fan blower (installed | A fan and vacuum gen-
RV-3AJC-SA in fan blower base), and concentrated suction with vac- erating valve (refer to
uum generating valve. (The concentrated suction is pro- | Table 2-6) are enclosed.
vided only for the 2nd arm section.)
Type SB RV-2AC-SB J1 to J3 Concentratedsuction with vaccum generating valve. A vacuum generating
RV-3AJC-SB 1000(0.3 £ m) (The concentrated suction is provided only for the 2nd valve (refer to Table 2—
4 to J6 arm section.) 6) is enclosed.
100(0.3 ¢ m)

Table 2—-6 : Specifications of vacuum generation valve

Type Maker Air pressure

MEDT 10 Koganei 0.2 to 0.6 MPa

M Precautions for use

1) For the SA type, provide an exhaust hole on the robot installation surface.

The robot arm outline drawings are shown in Fig. 2-7, and Fig. 2-9 according to type for reference.

2) When using a device that moves or rotates the robot arm, the down flow may not be secured because of the
air flow. In this case, the degree of cleanliness cannot be ensured.

3) For suction in the robot arm, one hose of ®4 x 2.5 is routed from the inside of the fore arm to the joint at
the rear of the base section. Prepare the hose of ®4 x 2.5 and connect this joint to the appended vacuum
generating valve or the vacuum pump prepared by the customer.

* If the appended vacuum generating valve is used, connect the rear joint of the robot to the joint on the
“VACUUM” side of the vacuum generating valve. Moreover, in order to prevent the exhaust of the vacuum
generating valve from impairing the cleanness, install the vacuum generating valve on the downstream side
of the down flow or attach the filter to the exhaust section as possible.

Recommended filter: Exhaust filter EF300—-02, Koganei Corporation

* If any vacuum pump is prepared by the customer, assure on the vacuum side flow rate 50 liters/min.(ANR)
or more .

4) When using the Mitsubishi standard option solenoid valve set, use the spare piping (P 6 pneumatic hose) of
the primary piping to exhaust the air.

If the exhaust leaks into the robot arm, the degree of cleanliness could be affected.

Fig.2-4 : Clean section of RV-2AC-SB, RV-3AJC-SB
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(2) SA type suction fan wiring

The suction fan specifications are shown in Table 2-7, the suction fan signal wire specifications in Table 2-8, and
the lock sensor output signal specifications in Fig. 2-5.

Table 2-7 : Suction fan specifications

Item Specification Remarks
Voltage used by fan (range) 24V (20.4 ~ 27.6V)
Rated current for fans 0.14A x 2
Fan attachment function Motion detection
Cable Finished outline ®4.6mm Flexible specification

Table 2-8 : Signal cable specifications

Wire . .
Signal name Function Remarks
color
Black | Lock sensor output (Fan no. 1) Rotary state of fan No. 1 is checked.
The specifications are shown in Fig. 2-5.
White | Lock sensor output (Fan no. 2) Rotary state of fan No. 2 is checked.
Red | +24V
Power is supplied for operation.
Blue | GND

Output circuit

(Vcesan = 0.4V or less)
Inside blower base for Load

suction use ® :} ........ .

® Vce = +27.6V max

® Sensor output

Note) When not using the sensor signals, fasten the ends of them
so that they do not come in contact with anything.

Output waveform

Blade is Blade is Blade is
revolving stopped revolving
5 or less 3 or less
VoH
VoL
ov
—»s€ec

Note) When the sensor output is completely VoL, it is within 0.5 sec
from the supply of power to the fan.

Fig.2-5 : Specifications for lock sensor signal
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2.3 Names of each part of the robot

Mechanical interface

J5 axis

J6 axis N
D /
O
Elbow
Shoulder

Base

Fore arm

Note)

14 axis Elbow block

J3 axis

Upper arm

J2 axis
0N

J1 axis
O

S

Note) J4-axis dosen"t exist for 5-axis type.

Fig.2—6 : Names of each part of the robot
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2.4 Outside dimensions * Operating range diagram

(1) RV-2A/2AM/2AC-SB

160° —
- Q point locus
// =
/ /
/
/ 7 —
Q. N
T W |
C ‘ |
- { |
‘ \ N W W | J
\ )
; P e /
\ Q4
\ ,
- ,/
\ -
L T
Operation range at section of X=X
252 ‘
240 Frange downward limit line 85 250 | 204
208 (dotted line) ‘ 170 80 ‘ (\(5?
180 /100
o /1T
0y | 3
’ O o Q point locus B . . o 1 \ -
QO 5}
&y o
’< 10° 500 a
R90 o -0
110 © Al 5
— ‘F\4O° o
- °
R35 i }Oﬂs_ R100 &
X < X
v v
126 4 o
3
o o
o
“ m Y g
(2] [3¢]
<2
:3:\ 2
e | o
f 230 L 250 min
A 348 273 184
Frange upward limit line .. 88 | (Unit:mm)
(dotted line)
Note 1) Refer to Fig. 2—11 for the hand installation flange section and installation base section dimensions.

Fig.2-7 : Outside dimensions for RV-2A/2AM/2AC-SB
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(2) RV-2AC-SA

Q point locus

090

Operation range at section of X=X
252

240 Frange downward limit line 8, i 250 | 204
208 (dotted line) ‘ 170 80 ‘ S
Y
180 <7100
RO | —
Q —
) i o i [Ts) ¥
B=p : o
S Q point locus 4 | 3 .
R90 N | 500 g
0 & x
~
110 . \,itgzj P 5
8 3
RS L Q R100 o
X / X
v l | v
126 \ R
; ) ) \ 3
T 214 ]
2 \,/‘6» Z @ Base coordinate
? N 250 min reference origin
B 8
N % i -
—] S
(242) S
? 5000
88
A 848 218 184 Suction bloyver l?ase
Frange upward limit line/ [E)’;T:\Z;ﬂ"“m”:
(dotted line)
#/\ﬁ b Y] Suction fan wirin;
\\ J W“ - (0.3mm?%4-core)
8 /\ = (End strand transfer)
- )
W Day s
*lfgﬂ—
2 4-PJ installation hol
2-® 88 Exhaust fan hole” - —®9 installation hole
(Secure this opening 125 lee
<Note> for exhaust) Bottom view drawin;
1:The exhaust direction of the robot arm internal suction by the blower base is downward from the installation sur-

face.

2:Please secure the above—-mentioned exhaust hole size for the area such as ducts.

3:The exhaust fan power wiring and fan stop signal wiring are lead out and stand—transferred with the enclosed wire
from blower base. The supply of power to the fan and sensor, and the leading in of the stop signal to the control
unit are work to be done by the customer.

4: Refer to Fig. 2-12 for the hand installation flange section and installation base section dimensions.

Fig.2—8 : Outside dimensions for RV-2AC-SA
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(3) RV-3AJ/3AJM/3AJC-SB

160°
_ - L Q point locus
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N\ /// ¥ - // /
N\ %Q// c\‘ /,
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N
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/ 3
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<
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A 308 322 289
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Note 1) Refer to Fig. 2—11 for the hand installation flange section and installation base section dimensions.

Fig.2-9 : Outside dimensions for RV-3AJ/3AJM/3AJC-SB

Outside dimensions = Operating range diagram
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(4) RV-3AJC-SA

Q point Iocui

A, y
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" /
\ /
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N 2 /
AN /
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A e
° 00T _
Operation range at section of X=X
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208 Frange downward limit line .85 280 100
180 (dotted line)
Q —
R80 Q point locus h35° 10°
X o 99? (o 50 B 3
Ve 3 B Z 1
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|
B J / .
/ e}
R100 N~
00 r
R35 o m X / e \ Bt X
v ! v
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\ 8
— | 3 e &
N o
D
o 214 il ©
~ 250 min| Base coordinate
reference origin
o
3
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/
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A / Suction blower base
Frange upward limit line/ Exhaust direction:
(dotted line) T =~ Downward
n
Y &
. \/ - (Sou3ctionz f‘an wiri)n
S .3mm24-core
- /\ J § ~ (End strand transfer)
D) 5
e
£os 4-D9i llation hol
2-® 88 Exhaust fan hole ~ @9 installation hole
(Secure this opening 125 lee
<Note> for exhaust) Bottom view drawing

face.
2:Please secure the above—mentioned exhaust hole size for the area such as ducts.

unit are work to be done by the customer.
4: Refer to Fig. 2-12 for the hand installation flange section and installation base section dimensions.

1:The exhaust direction of the robot arm internal suction by the blower base is downward from the installation sur-

3:The exhaust fan power wiring and fan stop signal wiring are lead out and stand—transferred with the enclosed wire
from blower base. The supply of power to the fan and sensor, and the leading in of the stop signal to the control

Fig.2—10 : Outside dimensions for RV-3AJC-SA
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(5) Mechanical interface and Installation surface
(RV-2A/2AM/2AC-SB, RV-3AJ/3AJM/3AJC-SB)

@ 5H7 hole

4-M5 bolt depth8
(P.C. ¢31.5)

View from B (Outside dimensions Fig. 2-7, Fig. 2-9

)

Y

Installation
reference plane

(

122

6.3a

122
160
Installation
6.3a |\ reference plane
A J
j

11

205

50
@

230

102.5

Enlarged view of C

4—- @ 9 installation hole
View from A (Outside dimensions Fig. 2-7. Fig. 2-9)

Fig.2—11 : Mechanical interface and Installation surface(RV-2A/2AM/2AC-SB, RV-3AJ/3AJM/3AJC-SB)
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(6) Mechanical interface and Installation surface (RV-2AC-SA, RV-3AJC-SA)

@ 5H7 hole

4-M5 bolt depth8
(P.C. $31.5)

View from B (Outside dimensions Fig. 2-8. Fig. 2-10)

2-® 88 Exhaust fan hole

(Secure this opening for exhaust) 100
(Installation)
6.3a
\ )ﬁ —
[\ o . @
_ = - = = —
& o S k /--\

N

S e e
" N\ ¢ R,
s_\ —
f) .fc)_.
124
4- 9 installation hole/ g
'i 160
6.3a / 3/
122
127 121

View from A (Outside dimensions Fig. 2—-8. Fig. 2-10)

Front robot

Fig.2-12 : Mechanical interface and Installation surface(RV-2AC—-SA, RV-3AJC-SA)
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2.5 Tooling

2.5.1 Wiring and piping for hand
Shows the wiring and piping configuration for a standard—equipped hand.
(1) RV-2A/2AM, RV-3AJ/3AJM (General environment, Protection specifications)

RV-2A RV-3AJ

Secondary pneumatic hose piping
D 4x4

RV-2AM,RV-3AJM P 4x6

Wrist hand I/F

Spare manifold

RV-2A RV-3AJ
5,6:Plug (M3 screw)
RV-2AM,RV-3AJM

5,6:Secondary pneumatic s

coupling

(1)Hand input signal connector

P

T omem e e st —

jf — Note) 5-axis type, so this

section is not provided.

Option solenoid valve set
installation

oo,

/(3)1 to 4:Secondary pipe coupling

¢® 4 pneumatic hose

Motorized hand output cable

Hand output primary cable_,,ff"'”"ﬁ

-
Hand check input cable —

Spare AWG#22(0.3mm2) x 4/

Connector and pneumatic coupling

A [GR1 to GR4]

(2)Hand output
primary cable

Primary pneumatic hose piping
d6x%1

Spare pneumatic hose piping
d6x1

(4)Primary pneumatic piping
coupling for ¢ 6

1Boo

Machine cable connector(Power supply) “ f

Machine cable connector(For signal)

Robot side(Robot arm side) Counter side (customer—prepared)
No Name Qty. Connectors, . ' Manufacturer
. Connector pins Connector Connector pins
couplings
(1) | Connector | 1 HR10A-10WTR-12S | — HR10A-TOWTP-12P | — Hrose
(2) | Connector 4 SMP-02V-BC/NC BHF-001GI-0.8BS | SMR-02V-B BYM-001T-0.6 Japan solderless ter-
minal MFG. Co.LTD
(3) | Coupling 4 TSH4-M5M - - - Koganei
(4) | Coupling 2 UK6M — — —

Fig.2-13 : Wiring and piping for hand (RV-2A/2AM, RV-3AJ/3AJM)
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(2) RV-2AC-SA/SB, RV-3AJC-SA/SB (Clean specifications)

Secondary pneumatic hose piping ¢4 x 5

Internal suction hose ¢4 x 1

Note) 5—axis type, so this

Motorized hand output cable /

SA. SB type common
Hand check input cable

/ RN

section is not provided.

Option solenoid valve set
installation

; Sl

l

B

>

D [ i

2l
N

‘@ " A N [GR1 to GR4]
/ (1)Hand input signal \ N 3 .
= comnestor | — . @Hand output
i i T — ! i bl
(3)1 to 5:Secondary pipe coupling N ; ’ B | primary cable
; N, T 1
¢ 4 pneumatic hose Y HH | Primary pneumatio hose piping.
s . L p6x1
1y o
4 ! Spare pneumatic hose pipingNOte1)
L pexT e
// |

Exhaust ¢ 6 Note 2)

Note 2)
Compressed air ¢ 6

Note 3)
Vacuum generation valve

J | VACUUM
// ;

For suction ¢ gNoted)

SA type only Hand output primary cable,w"ﬂ

Spare AWG#22(0.3mm?) x 4 /

Note1)It is recommended to discharge the exhaust of the
solenoid valve to the outside with the spare pipe.
Note2)The ¢ 6 pneumatic hose (for exhaust and

(4)Primary pneumatic piping

Signals and power supply cable

Suction fan for suction fan AWG#22(0.3mm?) x 4

Note5)
Suction blower base

—~

o0 O]

compressed air) and @ 4 pneumatic hose
(for suction) must be prepared by the customer.
Note3)The vacuum solenoid valve must be fixed by
the customer.
Note4)Suction is possible by connecting the vacuum pump
which is prepared by the customer.
In this case, use the vacuum pump on the vacuum
side flow rate 50 liters/min.(ANR) or more.
Note5) Suction blower base is only the SA type.

Connector and pneumatic coupling

coupling for ¢ 6
Machine cable connector
(Power supply)
Machine cable connector
(For signal)
Suction air coupling for ¢ 4
(End strand transfer)

Robot side(Robot arm side) Counter side (customer—prepared)
No Name Qty. Connectors, ' ' Manufacturer
. Connector pins Connector Connector pins
couplings
(1) | Connector 1 HR10A-10WTR-12S | — HR10A-10WTP-12P | — Hirose
(2) | Connector 4 SMP-02V-BC/NC BHF-001GI-0.8BS SMR-02V-B BYM-001T-0.6 Japan solderless ter-
minal MFG. Co.LTD
(3) | Coupling 4 TSH4-M5M - - - Koganei
(4) | Coupling 2 UK6M — — —

Fig.2-14 : Wiring and piping for hand (RV-2AC-SA/SB,

RV-3AJC-SA/SB)
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2.5.2 Internal air piping

(1) Two @ 6x4 urethane hoses are provided from the pneumatic inlet on the base section to the shoulder cover
for the primary piping. One hose is the primary piping for the pneumatic device. The other hose is spare piping
for the air blowing. forced exhausting or the suction hand, etc.

The air inlet of the base section is pneumatic pipe coupling for ® 6.
(2) A ¢ 4x 2.5 urethane hose is provided from inside the shoulder cover to the forearm side for the secondary
piping. The number of the hoses will differ according to the type as shown below.
* RV-2A/RV-3AJ (General purpoSe).......eecoomeeeeeeeeeeeeeeeeseeeeeeeeeneeonnn 4 hoses
* RV-2AM/RV-3AJM (Protection specifications) ..........cocccoe...ee. 6 hoses: Two are for the blower.
- RV-2AC-SA/SB, RV-3AJC-SA/SB (Clean specifications) ........... 5 hoses: One is for the spare.
All hose terminals have a hose bridge in the shoulder base. n the fore arm, there are pneumatic coupling
bridges for ®4-hoses.
(3) In the RV-2AC-SA/SB and RV-3AJC-SA/SB type, the one urethane hose of ¢ 6x2.5 is provided from the
pneumatic inlet on the base section to the inside of fore arm for the suction.
The hose terminal have a hose bridge at the back of base. (hose head 300mm) For use, connect it to the
suction port of the vacuum pump or the coupling on the “VACUUM” side of the vacuum generating valve.
Moreover, to clean the exhaust from the vacuum pump or vacuum generator, use the exhaust filter (prepared
by the customer). Table 2-9 shows the specifications of the vacuum generating valve.
(4) A maximum for two solenoid valve sets (option) can be installed in the shoulder base.
Refer to Page 35, “(3) Solenoid valve set” for details on the electronic valve set (optional).

Table 2-9 : Vacuum generating valve specifications

Type Maker Air pressure

MEDT 10 Koganei 0.2 to 0.6 MPa

2.5.3 Internal wiring for the pneumatic/motorized hand output cable

(1) The pneumatic hand output cable (AWG#24(0.2mm?2) x 2-core : 4 cables) are provided from the connector
PCB in the base to the shoulder as the primary hand output cable. The terminals are connector bridged to
correspond to the 4—point hand output. The connector names are “GR1” to “GR4”.

(2) The motorized hand output cable (AWG#24(0.2mm?) x 2—core : 1 cables) is wired from the shoulder to the
forearm.

The terminals are connected to the No.7 and 8 pins of the connector.

2.5.4 Internal wiring for the hand check input cable

(1) The hand check input cable is directly wired from the base. The terminals are connected to the No.1 to 6 pins
of the connector at the forearm.

(2) The pneumatic hand check signals are input to this connector.

(3) AWGH#22(0.3mm?) x 4 spare wires are mounted from the base to the side of the forearm. The terminals are not
treated on either end.
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