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B INTRODUCTION

The < MOVEMASTER Super E Series > was developed based on experience accumulated
through the < MOVEMASTER > for personal needs and having & sales achievement of
20,000 units throughout the world. Focusing on "replacement for manual labor”, the <
MOVEMASTER > has been upgraded in terms of functions, performance, reliability and
design, allowing this new series to be applied to various industrial applications. An AC
servomotor and full absclute encoder have been incorporated for the robot arm, allowing
the brush replacement and origin setting operations to be eliminated. A 32-bit CPU is
used for the controller, allowing both the functions, performance and ease—-of-use 1o
be improved With the "user—friendly concept” of the < MOVEMASTER > applied 1o the
design, this new series can be used not only at manufacturing sites but also offices

and laboratories,

There are seven types of the < E Series > that can be selected according to the

application and work. These specifications described these seven types.

@® RV-E2 . ... This is a 6-axis vertical erticulated robot with a rated load of 2kgf.
As 6 axes are used, limits do not apply to the operation posture

@ RV-£3) ....... This is a B-axis vertical articulated robot with a rated ioad of 3kgf.

@ RV-E2M ... This is an cil-mist specification 6-axis vertical articulated robot with
a rated load of Zkgf.

® RV-E3JM ....... This is an oil-mist specification S-axis vertical articulated robot with
a rated joad of 3kgf.

® RV-E2-SR ... This is a 6-axis vertical articulated overhead robot with a rated lcad
of 2kgf.

® RV-E3J-SR ... This is a 5-axis vertical articulated cverhead robot with a rated load
of 3kgf.

@ RV-E2-SW ... This is a B-axis vertical articulated wall-hanging robot with a rated
lopad of 2kgi.

Caution.

No part of this manual may be reproduced by any means or in any form, without
prior consent from Mitsubishi.
The details of this manual are subject to change without notice.

- The specifications values are based on Mitsubishi standard testing methods.

. An effort has been made to make full descriptions in this manual. However, if any

discrepancies or unclear points are found, please contact your dealer.
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1. GENERAL CONFIGURAT

1.1 Configuration Devices

The following devices are included in this system.

M Siandard configuration devices
D Robot arm
® Controller
® Machine cables (Power cable and signal cable set)
The following accessories and documents are enclosed with this system.
@ Robot arm installation bolts (with washers)
® Instruction manual

® Guarantee card

B Factory shipment special spacificaticns

Some standard devices are changed before shipment from the factory. Confirm the
delivery of these specifications.

Changes in the specifications after shipment will require on — site work or for the

system to be returned to Mitsubishi

B Options

The copticns can be installed after shipment. All instaliation must be done by the user.

H Maintenance parts
These are consumable parts and spare paris for maintenance.
Consult with vour dealer or the Mitsubishi Electiric Service Center for parts that are

not listed.

1.2 Details of configuration devices

A list and details of the devices are given in Fig. 1.1.

i



o= mmmmmmeme s [Standard configuration]------=-----==-=--=mm-mmmmemeee < Description > --=--=r-v-o-- 1

Rv-E2 RV-E3J/RV-E3JM

Robot arm :
*There are seven types of robot arms. §
1*Select the robot arm zccording to the application
@RV-E2 15 joints -
ORV-E3J  :5 joints §
@RV-E2M  :6 joints with oil mist proof

i1 @RV-E3UM 5 jeints with oil mist proof ;
@RY-£7-5R :5 joints overhsad ;

©@RYV-£3J-5R:5 jeints overhead
: @RV-E2-SW :§ joints wall-hanging

Machine cables
+The power cable and signal

signal cable power cable (Sm) ;
: Bm) r i .
; ////F ; » cable are provided as a set. ;
| ! +The Bm fixing cable isa <
3 E i standard. E
{ :1E-5CBL g § §
i Controller

& standard. ;
‘Rubber feet are provided [

Accessories and documents
‘Installation bolts (with

Uinstallion bolts  Instruction Warranty
{With washer} manuais card

\
MITSUBISHI Warranty washers).

:
:

.

.

!

.

:

:

.

' RV = EZ

i \._., 6@5@ T card |
:

!

!

:

.

.

!

»Instruction manual. i
~Guarantee card

[Caution] The primary power supply cable is to be provided by the user.

Fig. 1.1 Configuration devices

-1.2-
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» CONFIGURATION

ltem Type Division
Pneumatic hand set AE-HP(1 A
AE-HPOTE AN
| Motorized hand set AE-HMO1 Ay
Modification of W axis 1E-0Hxx-0 00 o
operation range
Single solenoid valve set 1E-VDO1 A
: 1E-VOO1E A
3 Double solencid valve sat 1£-vD02 A
: 1E-VDO2E A
Hand output cable 1E-GR35S Fay
: Hand input cable 1E-HC15C FaX
0 Single hand curl tube 1E-ST0402C AN
E Double hand curl tube 1E-ST0404C A
i | catibration jie 1E-1NST A
| Machine cebles (15m: fixing) 1E-15CBL O
Machine cables{}3m:flexibie) TE-15LCBL O
Teaching box P&TB-TE Fay
Paraliel 1/0 interfecs 2E-3U0 AN
ZE-3UCE A
External 1/0 cable | /G-CBL A
Rack adapters 2E-RACK A
Personal computer cable (PCS®) RS-PC-CBL A
Persona!l computer cabie RS-MAXY-CBL aX
! (MAXY. PC/AT)
Expansicn serial interface 2E-31810 TAN
Additional axis interfacs Z2E-31AXS Fay
Personsl computer support s/w SW-PC-3 Ay
(FC38)
Psrsonal computer support s/w SH-MAXY-3 A
(MAXY)
Personal computer suppori s/w SH-AT-3 A
(PC/AT DOS/V)
Perscnal computer support s/w SH-ATE-3 A
(PC/ATY
Pneuratic hand interface 2E-31HND A
ZE-31HNE AN
Controtler (stationary: 100V) CR-E116-1 O
Battery for back up ABBAT O
Eigctric Fuse MFEONR-8A=05 O
Grease SK-14 O

A Option
0 : Factory shipment special specificaticns
O : Maintenance parts

A hand interface board soclencid and hose are enclosed.
i (US.A . JAPAN)
A hand interface board selencid and hose are enclosed
(EURCPE)
A motorized hand interface board is enclosed.
The W axis operation space has bsen changed.
{Excluding RV-E2-S% )
This the singlé pnaumatic hand.
(U.S A, JAPAN)
the single pneumatic hand.
{EURCPE)
the double pneumatic hand.
(U SA . JAPAN)
the double pneumaztic hand.
{EURCPE)

is the solanoid vaive set for

This is the solenoid valvs set for

This is the soclenoid valve set for

Thig is fhe solanoid valve set for

This is the cabls connected to the hand output connecter by
the user

This is the cable connected to the hand sensor by the user.
This is the outer diametar 6 4x2 pc curled air tube Tor ths
single hand.

This is the outer diameter ¢4x4 pc curled air tube for the
double hand

This is the adjustment jig used to improve the interpolation
accuracy.

This is used to extend the distanmce between the controlier
and robot arm )

This is the pendant with cable for teaching and correcting the
position, etc
This is used to expand the external input/outputs.

(UL.5.A | JAPAN)
This is used to expand the extsrnal input/outputs (EURCPL)
This is the cable connected to peripheral devices such as the
axternal sequancer
This is the instailation clamp for storing the controller in a
rack
This is the R$S-232-C connection cable for communication with 2
perscnal computer.
Selact this accerding to ths personal computer modsl.

This is usad to expand the RS~422 and RS-232-C intarface.
This is the general-purpose servo amplifier controt interface.
This is used to simplify the robot start up using the personal
computer functions.

Selsct this according to the perscnal computsr modsl

PC/AT compatible mede! .Japanese DOS/V
PC/AT compatible model English version

This is mounted in the exclusive slot in the controiler.
(U.S.A , JAPAN)
This is mounted in the exclusive siot in the controlisr,
(EURCPE)

This is & 100V specification controlier with powsr capacity of
3KVA,

This is & spare backup battery used for the mechanics and
controller.

This is for protection of the controller.

This is for jubricating the robot arm's reduciion gears and
bearings.

_‘]‘3_



+ CONFIGURATION

1.3 Name of each robot arm part

The names of the external robot arm parts are shown in Fig. 1.2

Mechanical interface Fore arm
Wrist pitich (P axis)

Wrist twist Elcow block
A\ (T axis) -

~ =

Elbow
Wrist roli (E exis)

{R axis?) Qb

Elbow
Upper arm

Shouider
(S axis)

Shoulder

Waist
(W axis)

.I_

S

[Caution] The RV~E3J, RV-E3JM and RV-E3J-SR B-axis specifications do not have
the T axis.
Fig. 1.2 Names of robot arm parts External

[Reference] The name of each axis is defined as shown below.

+ W axis : Waist -~ o000 Waist axis.
+$ axis: Shoulder -+ -+ - Shoulder axis
-E axis: Elbow - - -+ -  Elbow axis

T axis: Wrist twist - - Wrist twist axis
<P axis: Wrist Pitch -+ -+ Wrist pitch axis
- R axis : Wrist Roll -~ - - Wrist roll axis

....‘]4_



« CONFIGURATION

The names of each part in the robot arm are shown in Fig. 1.3.
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2. STANDARD SPECIFICATIONS

2.1 Robot arm

The standard specifications of the robot arm are shown in Table 2.1.
Table 2.1. Robot arm standard specifications

Specification item Unit Standard specifications
Type | Ry-£2 RV-E2M RV-E2-SR RV-E2-5¥ Rv-E3J RV-E3M RV-E3J-SR-
. Flaor Floor Ceiling Wall - Floor Fiocr Ceiling
Installing posture mourtad | mountad mountad mounted | mounted | mounted | mounted
Construction Vertical articulated type
Degree of frasdom 8 5
Orive method AC servomotor
, . ¥,5.E joint:80% (With brakss)
Drive motor capacity T P.R joint:40% (Hithout brakes)
Position datsction method Absolute encoder
Shoulder shift 100 100 100 700
Uppar arm 250 250 250 250
Arm length Fore arm mm 1250 250 280 280
Eibow shift 130 130 20 28
¥rist length 85 85 85 25
Waist il +160(150) +160(150) | = 30Q150) | £160(150) = 160(150)
Shouider 5 | 258mee 150150y 180(150) | 180(150) | 1800150 180(150)
Oparation (Degres
Elbow £ /9 1200180} 120180) 1200180) 135(180) 135(180)
ran
o Wrist twist T +160(180) < 160(180) | =160(180) | ———
{Max speed) - - .
Wrist pitch p =1200180) +1200180) | £120(180) | £120(180) +120(180)
Wrist roll R 200250} +200(250) 1 £200(250) | £200(250) +200(250)
Mex. imum composite speed mn/S | 3500 3500
Rated load Nikgf} | 19.6{2} 29. 4{3}
Position repsatability mm =0.04 +0. 04
Ambiant temperaturs T |0~40 0~40
Waight N{kgf} | 353{36} | 363{37} 353{36} 324{33} l 334{34} 3244{33}
Wrist twist T. 3,6{0. 37} 3. 6{0. 37}
Rated - ; N-m =
Wrist pitch P 3.640. 37} 3.6{0. 3T} 5. 4{0. 55} 5. 4{0. 55}
moment {kgfm}
Yrist roll R 2.640. 27} 2.6{0.27} 3. 940, 40} 3. 94C. 40}
Wrist twist T L.1%x1072 {110} 1.1%107% {11.0}
— kg -m* ” i 2 1.1x107
Toleréb!e Weist pizch P | goc | 3.1%107F {110} 11x107% {11 9} 1.1=1072 {11 0} a1.o
inertia .57} 41x1978
Wrist roll R |™ 41%107 {41} 41%107% {41} £1x107% {41} @)
Reachable radius
{(Front P axis centsr point) i 621 830
6 lines hand chack (including two for power supply used for four input points )
Tool wiring 4 spare lines {stored from base to end of focrearm: size 0 350)
P;imary P‘rimary P‘rimary P_rimary P;imary
ool air sising side: ¢ 62 |side:db6x2 Prinary side E%2 side: ¢ 6 |side: b2 | side:d 52
Secondary | Secondary Secondary side: ®4X4 1o o4ty |Sacondary | Secondary
side: b4x4 | side:d4xb side:d4x4 |side:d4>5 | side:bdxd
sir supply pressure kgf/cm?| 5+10% )
Protection specification EIREEEREE | 1p30 PS4 P30

+ Refer to section 25 for details on the protection specifications.
+ Refer to chapter 3 for details on the changes in the motion range

-2 1



« STANDARD SPECIFICATIONS

2.2 Controller

The controller specifications are shown in Table 2.2,

Table 2.2 Controlier standard specifications

Htem

Standard specifications

Remarks

Type

CR-E116

Path control methed

PTP controt, CP control

No. of contrellable axes

5 or 6 simultansous axes

CPY

Main CPU {32-bit RISC), serve CPU {DSP)

Main function

bint interpolation, linear intarpolation, 3D circular
interpofation. palletizing interrupt control
condition branching, subroutine

No. of teaching points

Memory No. of program steps

capacity

For teaching playback method: total 2000 steps
Nots 1}

For command mathod:

Max 999 teaching points/pregran

Max 4000 progrems steps/program

number of Programs

Max 31 prograns

The memory capacity is B2k
bytas. The specification
values on the left are a
guideline, and may diffar
according to the conditions.
Nots 1) The intarpolation,
speed  input/output and
timar condition settings are
included in the steps.

Programming method

Personal computer or teaching box

Programming languags

MOVEMASTER commands
{Automatically generated when using teaching
playback mathod. )

Position teaching method

Combination of teaching box, teaching playback
method using persenal computer er MDI method.

Teaching box and personal
computer software are
options.

2 expansion siots
1 hand interface siot

General purpose 20 input points 16 output points 40 input points and 32 output
Exclosive Assigned by usar with gensral purpose input/output points cen be added
4 input points and 4 output
External . . . . points for hand open/close
Input / Hand open/closs Sif;rzti_o(:sl)ect either motorized or pneumatic hand confirmation
output prions (For preumatic hand
intsrface)
c ' 1 point in centroller
TBFancy Stop {User wiring terminal block)
1 R§-232-C port (for parsonal computer connection)
1 RS-422 port (for teaching box connection)
Interface

Amblant temparature

0 to 40 degress.

Amblent humidity

45 to 85 % without dew drop

Yith no dew condsnsation

Power source

Slngle-phase AC200V=10%, 50/6CHz, 3KVA [Caution]

[Caution]

Srounding

Class 3 grounding

Construction

indspendent standalone type

Back installation is possible
with rack instaliation
adaptor option

Outline dimansion

Approx. 422% x 5120 x 202H mm

Waight

Approx. 285N {Approx. 2Tkgf}

+ The personal computer must be provided by the user.
- The grounding work is to be done by the user.

[Caution] Note that the power capacity (3KVA) does not include the rush current when the power is turned

-22-




+ STANDARD SPECIFICATIONS

2.3 Standard color

The standard colors of the devices are shown in Table 2.3.

Table 2.3 Standard equipment colors

Equipment name Part Calor Reference man cell color Note
Arm part Light gray 1 Munsell T B5Y7.6/0.73 Resin
Robot arm
Base part Oyster gray Munssll 4 846Y5.13/0. 39 Painting
Controller Robot arm Light gray Munssl 7.65Y7.6/0.73 Printing

The paint color is subject to change without notice.

Colors other than the above standard colors are available at the user's expense.

2.4 OQOperation environment
Avoid installation in the following places as the equipment's life and you should take
precaution to use it under the following environment. When using in the following
conditions, the user must pay special attention to the preventive measures
(1) Power source
- Where the voltage fluctuation will exceed £ 10% of the rated voltage.
« Where a momentary power failure exceeding 15ms may occur.
- Where the power capacity (3KVA) cannot be secured
(2) Noise . ,
- Where a surge voltage exceeding 1000V, 1us may be applied on the primary
voltage. Near large inverters, high cutput frequency transmitters, large capacitors
and welding machines.
Static noise may enter the lines when this product is used near radios or
televisions. Keep the robot away from these items.
(3) Temperature and humidity
« Where the atmospheric temperature is 40°C or more, 0°C or less.
« Where the robot will be subject to direct sunlight or near heat generating sources
such as heaters.
- Where the relative humidity is 45 % or less, 85% or more, and where dew may
condense.
(4) Atmosphere
- In an atmosphere containing dust or corrosive gases.
- Where cutting chips from metal machining or conductive substances may be

scattered.

Refer to section 25 for the details on the oil mist environment

_-23_



» STANDARD SPECIFICATIONS

(5) Vibration
- Where excessive vibration or impact may be applied.

(Use in an environment of 385G during transportation and 0.5G or less during
operation.)
(8) Installation environment
- Where strong electric fields or magnetic fields are generated.
. Where the installation surface is rough (Avoid instaliing the robot on a bumpy
or inclined floor.)
2.5 Protection specifications
The E Series robot arm and conirolier have a protection grade that follows IEC
standards Table 2.4 shows protection grade,
Tabie 2.4 Protection grade

Class ii’;ig?,:c::i"o';g”me”t 0il mist specifications
Model RY-E2 (6-axis) RV-E2M  (B-axis)
RY-E3) (5-axis) RY-E3M (5-axis)
ficbot arm P30 Cfully closed type) PS4 (waterproof type)
Applicable General assembly Machining (cutting) Take care to use of grinding
fields Environment with low Machine factories with high machines that use abrasive
levelsof dust leveis of oil mist Environment agents as the life will be
with high levels of dust shortenad.
Controller [P20 (Protective-type) P20 (Protective-type) The contraller is common for CR-
E116. Protective measures must
be taken by the user.

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 has been confirmed with Mitsubishi's standard testing methods. Ths
RV — E2M and RV —E3JM robot arms have been evaluated with the cutting oils shov
in Table 2.5

Table 2.5 Tested cutting oil and the characteristics

Name Maker Relevant Main Application
Yushiren oil No.2 Yushiron Chemical Clags 2 Fat oil 50 % Cutting of nonferrous metal such as a
Co. No 2 Chlorine content juminum alloys, etc.
(Japan) 20% Yide range of machining such as
cutting of FC material.

The evaluation on the oil mist is limited to the confirmation made with the Mitsubishi
standard testing methods. There are many types of cutting oils, and thus, not all have
heen tested Thus, the life may be shortened and faults may occur depending on the
applied cutting oil and work conditions.

Install the controller in a place where it will not be affected by oil mist.

Precautions regarding the protection functions and the application of each mode! are

given in Chapter 5.



- STANDARD SPECIFICATIONS

2.6 Safety

See the "Safety Manual”, and Chapter 6 in this manual

2.7 Precautions for handling

(1)

(2)

(3)

(4)

G);

G)

(7

(8)

(9

The robot arm has a molded cover Parts cannot be installed and excessive force
cannot be applied to the cover. A high grade of oil-proof resin is used for the
molded cover. _

The W, S and E axes of this robot have brakes The precision of the rchot may
drop, looseness may occur and the reduction gears may be damaged if the robot
is moved with force with the brakes applied.

Avoid moving the robot arm by hand. When unavoidable, gradually move the arm.
I¥ moved suddenly, the accuracy may drop due to an excessive backlash, or the
back up data may be destroyed.

The wrist section may interfere with the base section even when in the motion
range depending on the posture Take care to prevent interference during jogging
(JOG).

The robot arm is configured of precision parts such as bearings. Grease is used
for lubricating these parts. When cold starting at low temperatures or starting
operation after long-term stoppage, the position accuracy may drop or servo
alarms may occur. If these types of phenomena occur, run the robot with idle
operation for a shoit time.

The robot arm and controller must be grounded with Class 3 grounding tc securg
the noise resistance and to prevent electric shocks.

The items described in these specifications are conditions for carrying out the
periodic maintenance and inspections described in the instruction manual
When using the robot arm on a traveling axis or elevating tiable, the machine
cables enclosed as standard devices may break due to the fixed instaliation
specifications. In this case, use the "machine cable extension (for flexible }”
factory shipment special specifications.

If the workpiece or peripheral devices are interfered with during speeds that
exceed the "high —speed” jog speed for each axis, the position may deviate, etc.
Take care to prevent interference with the workpiece or peripheral devices during

operation.

_2‘.5_






3. DETAIL SPECIFICATIONS

3.1 Robot arm

31.1 Robhot coordinate systems

The robot coordinate systems are shown in Fig. 3.1.

-@-Zw

World coordinate
reference origin

Fig. 3.1 Robot cocordinate systems

[Explanation of coordinate system]

» World coordinate system----- -

- Base coordinate sysiem -

« Mechanical interface - -
cocrdinate system
+ Tool coordinate system -

S
e | Teol coordinate reference origin
- _Xm

Mechanical jnierface coordinate
reterence origin

.

-—

p | Yt
Xt : Zt

!

PN

; A
|

i

j

1

Base coordinate reference origin

— & View from A

+Xw

This is the reference coordinate system that expresses
the current position coordinates of the robot

- This is & coordinate system' determined with using the

robot's base installation surface as a reference.
The relation to the work coordinate system is
determined according to the "standard basse
coordinate parameter” (XBS).

- This is a coordinate system determined with using the

robot’s flange surface as a reference

This is a coordinate system tool installed on the
robot flange surface as a refersnce.

The relation with the mechanical interface ccordinate
system is determined according to the "standard iool
coordinate parameter”  (XTL).

._.3']...



» DETAIL SPECIFICATIONS

3.1.2 Qutline dimensions
The outline dimensions of the RV-E2, RV-E2M, RV-E2-SR and RV-E2-SW robot
arms are shown in Fig. 3.2. The outline dimensions of the RV-E2, RV-E2M, RV-E2-SR
and RV-E2-SW are the same.
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The outline dimensions of the RV-E3J, RV-E3JM and RV-E3J-SR robot arms are
shown in Fig.3.3. The outline dimensions of the RV-E3J, RV~-E3JM and RV-E3J-SR

are the same,
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+ DETAIL SPECIFICATIONS

3.1.3 Motion range
The motion ranges of the RV-E2 and RV-E2M are shown in Fig. 3.4.
The motion ranges of the RV-E2 and RV- E2M are the same.
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[Caution] The motion range drawing does not show the state with the hand installew:
(Q point locus in the drawing)
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The motion range of the RV-E2-SR is shown in Fig. 3.5.
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[Caution} The motion range drawing does not show the state with the hand installed.

(Q point locus in the drawing)
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» DETAIL SPECIFICATIONS

The motion range of the RV-E2~SW is shown in Fig. 3.6
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[Caution] The motion range drawing does not show the state with the hand installed
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-+ DETAIL SPECIFICATIONS

The motion ranges of the RV-E3J and RV-E3JM are shown in Fig. 3.7.
The moticn ranges of the RV-E3J and RV-E3JM are the same.

Q point locus .

Fig 3.7 Motion range
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Cll poth/ V’ES
ocus N
] L3
S TS /P& S
& Ucll—_:A\ J/}; NV .
[<=]
%57 g
n lla
R
B SN 8
2
[y . [ ™)
< [\
i
&
308 322 289

[Caution] The motion range drawing does not show the state with the hand installed.

(Q point locus in the drawing.)
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. DETAIL SPECIFICATIONS

The motion range of the RV-E3J-SR is shown in Fig. 3.8.
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[Caution] The motion range drawing does not show the state with the hand installed.
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B Changing of motion range

Of the motion ranges, only the W (waist) axis can be changed as a factory shipment
special specification.

All models, excluding RV-E2-SW, are targeted for the changes.

Table 3.1 Robot arm motion range changsable angle: Only the W {waist) axis can be changed.

Axis Standard Changeable angle Type
+ side +160° One point out of #120° +90° +60° or +30° TE—DH % s % — % % %
J1 Pius side  Minys sida
- side -160° One point out of -120° -90° -80° or -30° The angle is described with * |
Note)

1. Each of the above motion range changes can be set independenily. The
counterclockwise direction locking from above is the + side.

2 The above details on the motion range changes control the mechanical stopper
of the robet arm and the controller parameters before shipment from the
factory. Always instruct changes when placing the order.

3. The above limit range indicates the motion range by the software The limits
by the mechanical stopper will be 5° outward from the above values, and must
be considered when designing the layout ,

4 There are =5 types of changeable angles for the W axis. When used in
combinaticn with the standard positions, a total of 24 types of motion ranges
can be set Refer to the following examples for the motion range change opiion

types when placing the order.

Example of type

Plus side Minus side Type
+ ag° -120° 1E-DHO90-120
+120° - BO° 1E-DH120-060

....39_
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—- MEMO:
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+ DETAIL SPECIFICATIONS

3.1.4 Wiring and piping for hand
The wiring and piping format for the standard mounted hand is shown in Fig 389

Secondary pneumatic hose piping

RV-E2 RV-E2-SR, RV-E2-8W |[d4x4
RV-E3J, RV-E3J-5R, bax4
RV-EZM, RV-E3JM 64xB]-2 is for blow

"y Note) The £3J, E3J-SR and E3JM
are 2 D-axis type. so this
” section is not provided.

- ’-’

\n-.
m
e

. W’rst hand I

e e s e = N :“ ! Cption sclencid valve sst instaliation
(DHand input signal N Motorized l
g ., HTPe- hand output
& =

1 O @5 connector

30
6 5.6 : Spars manifold

4 (stoppar),
- Install coupling

when using (M3 scraw)

{

|

1

|
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[

I

1

- 1f RY-E2M or RV-E3JM !
sacondarg preumatic’ }
i

coupling (@Hand output primary cable

€
1 to 4 : Secondary pips coupling
¢ 4 pneumatic hose

6x1 (all modsls)

@ i

|

!

}

i i Primary preumatic hose piping
|

t

: Spare pneumnatic hose piping

O S | Aui

(.A:H ;“Odélj SN | N $6x1 (all models)
Motorized hand output cable i t ‘\.
H \————_{ =@ N
N ]
Hand check input cable _:J ""r”_‘_ y o s o Q %-:

@Primary pneumalic piping
Hand output primary cable coupling for ¢ 6 (allmodals)
Spare 0.35Q x 4 Machine cable connsctor (Powar supply)

Machine cable connector (For signal

—-——

[Caution] The [GR1 to GR4] connectors are connected to the motorized
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[Caution] Each part No. corresponds to Table 3.2
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{1) Pneumatic piping in robot

s Two & 6§ X4 urethane hoses are provided from the pneumatic inlet 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.

v A ¢'4%25 urethane hose is provided from inside the shoulder cover to the forearm side for the
secondary piping. The mounted No. of hoses will differ according to the model as shown below.
®RV-E2, RV-£2-SR RV-E2-SW . ...
@ RV-E3J, RV-E3J-SK .. i
Q@ RV-E2M, RV-E3IM i v

. All hese terminal sections are bridged in the shoulder base On the forearm side, there are four air
coupling bridges for the ¢ 4 hose and two blind plug (M3 screws} for bridging. RV-E2M and RV-
E3JM use B coupling bridges.

+The preumatic inlet at the base section uses a ¢ B size prieumatic coupling bridge.

4 hoses
e 4 hOSES
... B hoses. Two hoses are added for air blowing.

» A maximum for fwo solenoid valve {(option) sets can be installed in 2 row in the shoulder base
- Refer to Chapter 4 for details on the solenoid valve set {option).
(2} Wiring for motorized hand and pneumatic hand output cable

« The primary cable for the hand output is used as the motorized hand cutput's primary side cable and
the pneumatic hand output's primary side cable When the motorized hand interface is installed in the
controller, the cable will act as the motorized hand output cable, and when the pneumatic hand
interface is installed in the controller, the cable will act as the pneumatic hand output cable.

«'The hand output cable (025Qx2—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",

+ The motorized hand output cable (0.2SQX2-core: 1 cable) is wired from the shoulder to the forearm.
The terminals are connected to the No 7 and 8 pins of the connsctorn

+The primary hand output cable is connected to the motorized hand output cable at shipment from
the factory.

(3) Wiring of hand check input cable

» The hand check input cabte is directly wired from the base The terminals are connected to the Nr
1 to 6 pins of the connector at the forearm.

- The pneumatic hand check signals are input to this connector

- 0350 X 4 spare wires are mounted from the base 1o the side of the forsarm. The terminais are
not treated on either end. Use these wires in the fo]lowing' casss
©® To return the hand output cable when installing the solenoid value on the outside of the robot
@® When installing 2 sensor exceeding the No4 of hand inputoutput points (four peints) on the

hand. (Connection to parallel 1"O general purpose output.)

Table 3.2 Piping / wiring for hand

Robot sideCArm side) Mate side{Prepared by user)
Ne. Name Gty - -
Connector Connector pin Connector Connector pin
(D] Connector ] HR-10A-10WTR-128 HRI0A-10WTP-12P
@ | Connector 4 SMP-02v~BC BHE-0016U-0. 888 SMR-02V-8 BYM-001T7-0.6
@ Coupling 4 TSHA-M5M
@ Coupling 2 UKEM
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DETAIL SPECIFICATIONS

An example of the hand wiring and piping system diagram and sclenoid valve

installation is shown in Fig. 3.10.

For praumatic
hand L/F

For motorized
Hand

Robot controller

M3 blind plug connactien

(5 8}

Hose coupling

[Caution] The connector@ is connected at shipment from the factory

Fig. 3.10 Example of hand wiring and piping system diagram and valve instaliation

for the wiring on the hand side.

1 < Hand check 1> < Hand check 1 >i
2 —<Hand check 2> < Hand chegk 2> Black ©
o
3 i< Hand check 3> < Hand chack 3> Whits 8
~
4 -<Hand check 43> < Hand chack 4 >—ao2i2ck 2
5 <424V > <424V > White )
6 [-<COM> <COM > Black 3
7 B<Not used> ( White <DC+> ,—; GR1 E
8 < Not ussd >k <po-> ) |emz 3
e (@) | 2
For pneumatic  For motorized é GR4
hand L/7F Hand _D i
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Cennectionr] [ @ Connection | GR Black
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eAs | g [ Black
Whita
e |
GRa ; Black
WHite Spare wiring {from base to wris?) 0.330 x4
Black )
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Blagk )
1
& 4 quick coupling Solenoid  valve sat
(1 10 4) ingiallation section
) [fi & 4 hoss (4) . / $ 8 hose
g E; f{ Lo % & hoss
et H H
L OB
5 & 4 hese {2) Only RV-E2M and RV-E3JM
g

Shoulder

[Caution] Refer to Chapter 4 "Pneumatic hand set’

-
i,
M
L_:i (Spara)

$ 5 quick

AIR INT
AR IN2

Air Supplied

Refer to Fig. 38 for an
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An example of the air supply circuit for the hand is shown in Fig. 3.11.

(1) Always install a diode in paralle! to the solenoid coil

(2) The actual work may be obstructed if the factory air pressure drops causing the
hand’'s clamping force to_drop‘. Use the circuit so that a pressure switch is
installed on the air source and the robot stops when the pressure drops as
shown in Fig. 3.11. If the operation is still obstructed with the pressure swiich
installed, use a mechanical lock ~type hand or a hand that clamps with spring
presédre |

(3) The optional hand and solenoid valve are non — oiling types. When using these

aptions, do not use an oiler.

e e e e -
1
I
I
I :
| i
I
| : .
: O C{O Pressure switch :
i !
: i
| S |
| ! i
1 1 ¢ To the robot arm ¢
I‘ v — AR INT
1 Pnaumatic sorge = —_————— (5+10% kg‘f/cmz) !
1 2 iter R 1
1 under Tkgfcm egulator !
] i
I I
I !
| I
I f
] !
t i
! }
1

Fig. 311 Exampie of pneumatic supply circuit for hand
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3.2 Controller

321 Name of each part

< Front > /,/\
/

Front panel ——1 > N Servo amplifier

I
I
I
1
1
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¥
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r
3
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i
i
|
1
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!
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!
1
i
|
|
I
|
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i
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|
I
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1
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|
i
i
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\\\
T
< Front control pansl >
S
- 77
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@7 | | -
@”;@/ [

POOO O

e e o o v e et m o~ i bt T EE m e ma e e e e A A A A ke A S N e T T P T e e e e e i = = = = — — — 1

D Power switch - -~ - - The power is turned ON/QFF,

@ Start switch ooee- oo . The program is executed and the robot started.

@ Stop switech -+ ----+ - The robot is stopped.

@ Alarm reset switech -+ -+ ---The alarm is canceled,

®Emergency stop switch -+ - The robot is placed in the emergency stop state.

® Teaching box emergency stop -+ -This is used to attach./detach the teaching box
cancel switch without turning the power OFF.

@ Starting display lamp I This lights while the program is being executed.

® Stopping disptay lamp- -~ - This lights when the program is being stopped.

©@Alarm display lamp -+ -+ This lights when an alarm occurs,

@08 — segment LED display lamp - - --This indicates the alarm No. and program No., etc.

@) Teaching box connection o This is a RS — 422 connector for connecting the
connector teaching box.

@ Connector for the personal - -+ -This is a RS —232C connector for connecting the
computer personal computer.
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< Rear >

Ventilation hele for cooling.

Rear panel

Fuse

Terminal cover

< Rear pane! face >

Upper cover

Back up battery

oNdwer—

l
H
i
i
§
i
i
!
1
1
i
1
i
1
1
1
1
1
1
i
1
I
I
I
l
i
1
}
i
1
1
|
!
!
i
1
|
1
I
1
!
i
i
1
I
|
1
H
i
;
!
1

D User wiring terminal block

« {A) G terminal
- (B) AC INPUT terminal
- (C) EMG.STOP terminal

@ Fuse box R
@ Machine cable (power supply cable)
connector

@ Machine cable (signal cable) connector -

®Hand interface board insertion slot

® Standard slot (OPT1) : For standard
/0O board.

() Option slot (OPT2) : For option board (1)

® Option slot (OPT3) : For option board 2)

-3 16 -

. This terminal block is opened 1o/ the user.

The following terminals are provided.

. This is the grounding terminal.
.This is the power supply terminal.
. .This is the external emergency stop inpui

terminal.

-~ The fuse is installed here.
. The machine cable (power supply cable) is

connected.

‘The machine cable (signal cable) s

connected.

"The hand interface board is installed here.
.The standard paraliel 170 interface board is

installed.

..Each option board can be installed here. {1s

hoard)

.Each option board can be installed here. (2nd

board)
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322 Quiline dimensions
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3.2.3 External input cutput

. The following three types of external input,~output are available for each function.

(1) Exclusive input/output - - This input ./ output is used for remote
_operation of the robot and indicating the
status.

(2) General purpose input/output . This is a user programmable input,/output

_ used for control of peripheral devices.

(3) Hand input/output -~~~ -+ This is a user programmable inputoutput

for the hand (Opticnal)

Tzble 3.3 shows the standard external input/output.

. Na. of input/output points, ] i
Division Name put/ o poIis Connection form
[nput Cutput

input,/ocutput terminal on the

controller rear face. Emergency stop 0 Terminal block

Standard

General purpose 20 | Genersl purpose 16

Standard | Parallel |0 interface exclusive (11) ~exclusive (3) Connector

The parallel |70 interface (board) is connecter bridged. When connacting with an

external device, purchase the "external 10 cable”

The optional interface board for the hand input/output is selected according to
whether a motorized hand or pneumatic hand is used. Refer to Chapter 4 Options

for details.
< Hand input/output > : Option .. Chapter 4 Options item No. (1) and (2)

A maximum of two parallel 17O interfaces (boards) can be installed for the external
input,”output. In addition to the standard points, 40 input points and 32 output
points can be added Refer to Chapter 4 Options for details

< Parallel |70 interface (2nd board) > ... Chapter 4 Options item No. (22)

< Paraliel /0O interface (3rd board) > .. Chapter 4 Options item No. (22)

[Caution] There sare three slots {one for standard slot and two option slots) for
the function expansion. When using the expansion slot and adding or
changing the functions, three boards including the standard mounted
parallel 1,/0 interface (board) will be used. When the standard mounted
parallel 1,/0 interface (board) is not being used, it can be removed, and

replaced with anocther option board.
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Table 34 Exclusive input//output 1: These are assigned and set before shipment from the factory

DiVision Name Command Description
input | Starting STA | This executes the program and starts the robot.

Stop STP | This suspend the program and stops the robot

RST This cancels the suspended state.

Program reset
9 The alarm state is canceled.

Numeric value input signal{Q):4 bits pip |This is used tc designated numerical data suchas the
. program Ho., line Ne. and override.
Mureric value input signal ()4 bits PIT | (Defauit: 4-bitx2 signal assignment)
Output |Executing RUN | This is output when a program is being executed.
Waiting WAl |This is output when the program is temporarily stopped
During alarm ERR |This is output when an alarm has occurred.
Table 3.5 Exclusive input output 2 : These are_noi assigned and set before shipment from the factory.
Division Name Command Description
{nput Alarm reset ERS | This cancels the alarm.
Serva on/off SVO | This turns the servo ON/OFF
Breake on/off BRK | This turns the brakes ONW/OFF
continue/cycle CYC | This selects the continuous mode/cycle mode.
T | T Tt the mox, sped fuins gersio co th
Valid requirement apparatus ORQ l?gﬁatregggf:;!“the prierity rights for the external
General output reset ORS | This turns all general purpose output signal points OFF.

PGN This designates the value set with the numerical value
input signal as the program Ne

Progran number output requirement PGR This requests an outout of the program Ne being executed.

LLN This sets the value set with the numencal value input
signal as the line No of start

Line number output requirement LLR This requests an output of the line N;-being executed,

OVR This sets the value set with the numerical value input
signal as the override

Program number designation

Line number designation

Override designation

Override output requirement | ORR__} This_requests an output of the override being executed |
Mueric value input signal (2:4 bits PIZ | This is the additional 4-bitx2 signal for the
Nureric value input signal (9 :4 bits PI3 numerical value input data.

Output | Valid device ATV This outputs the operation rights of the external

input/output.
During servo on SVA This outputs the servo ON state.

oYS This outputs the continugus mode state (OFF is

Continuous /cycle condition output during cycle operation.)

Manual mode condition ™S This outputs the manual mode state.
‘es This outputs the robot status to the parameter desi-

In user specified area UAR gnated area.
Read RDY This outputs that the external input signals can be
O LT received after the controller power is turned ON. |
Numeric value output sigret(®:4 bits POO ) . )

ri aut sigrel 0 This cutputs the numerical data such as the program
Mumeric value cutput sigral(1):4 bits POT | No., line No. and override
Numeric value output signsl (@ :4 bits FOR {None of the 4-bitx4 sigr)xa[s for the output are

. . . assigned before shipment.
Numeric value output signal (3):4 bits PO3

[Caution] The exclusive input/output can be assigned to the parallel |/0 interface (standard,
expansion 1, expansion 2) with parameters {IN1 to 3, OT! to 3) according to the user
applications.
¥ the No. of exclusive input and general purpose input points being used exceeds the
standard No. of input.”output points, install more the parallel i,/0 interface (2nd and 3rd
board options).
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< Controller rear panel input >

- Signals are input from the terminal block in the rear of the controller.

+An emergency stop input terminal is provided on the rear.

Table 3.6 Exclusive input terminal on rear of controller

Class Name

Terminal size

Details

Input Emergency stop

contact)

M4 The emergency stop state is entered (b

¥ Note : A DC24V, 5mA to 300mA current will flow when ths emergency stbb input is
short circuited. Install a switch that matches the current capacity ¥

< Parallel 1/0 interface >
B Outline
+ The interface

controller.

. The external input/output circuit specifications are shown in Tables 37 and 3.8

is mounied as a standard

in the input.output slot 1

. The Nos. of the external input/output connector pins and the colors of

optional "external /0O cabie’

. The same No. is assigned for the pins used for both the general purpose signals

and exclusive signals

. Non — assigned exclusive inputcutput signals can be assigned by the user as

wires correspond as shown in Table 3.8.

required for the genera! input,/output pins during programming.

. Instail the option card in slots 2 and 3 when there are not enough standard input

/output points.

. Refer to the option specifications for the pin layout of the option cards.

Table 3.7 Elecirical specifications of input circuit

Internal circuitry

| tem Specification
Tvpe DC input
No. of input paints 20
Insulation mode Photocecupler insulation
Rated input voitage DC12v/DC24V

Rated input current

Approx. 3mA(12V)/TmA (24V)

Working voltage range

DC10. 2V to 26. 4V
{(Ripple factor should be within 5%)

CH voltage /ON current

DC8V/2mA or more

OFF voitage /OFF current

DCAV/imA or less

input resistance

Approx. 3.3kQ

Response time OFF-ON

10ms (DC24V) or iess

Oh-OFF

10ms (DC24Y) or less

Common mode

8 points / 1 common
{4 points/1 common portion)

External wire connection

Connector

E3110 type .
.1 (COMD

3*-5%[; 33K

(Input)

! {CoM)

2

4 33K
i (nput)

- 320 -
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Table 3.8 Electric specifications of output circuit

item Specification i Internal circuitry

Type Transistor output 2E3110 type
No. of output points 16 ;
insulaticn method Phetocoupler insulation i(24/12\/)
Rated foad voltage DC12V/DC24Y b )
Warking load voltage range GC 10. 2V to 30V (Peak voltage DC3IOV) ' li)OutDu‘t
Max. load current 0. 1A/1 points (100%) i
Current leak age during OFF 0. 1mA or less :
Maximum voltage drop at N BCO. SV (TYP.) Fuse % V)
Response time OFF-ON 2ms or less(Hardware response) et

~ 2ms or less(Resistor ioad) 2E3TI0E type

ON-CFF (Hzrdware response)
Fuse} {24/ 12V)

. Fuse 3.2A(Per common)
Fuse rating Not changeable E% uOutput

Common method 4 points/common
Omma (Common terminal :4 points.)

External wire connection Connector 313 -
-——D:—"-—O —
External power Voltage DC12/24V(DC10. 2~30V) L (OVY
§0 mA(TYP. DC 24V/common) (Base drive !
Current current)

€ Important : The power (DC24V) for the input~output circuit must be prepared by

the user ¢
2E3110C type 2E31H0E type
S — S
(Output) : A4S (Output) i AXBIC
i i
! +24¥ i g
i
F
: 60mnA cou usa 1(2AV/EZV) oy
F24V/12V) = I
0 I° K 5
i - K '
S’Iz-_. '5 - Outpu 15 External K
! o power -
q)Out;&ut 15 l ;:t:;:a j 'Q@W o T 24V
5
i Cutput 0 == 4V 4
N s T2 “5 o 246
Fuse v
(lnput) AYSIC (Imput) AYSIC
CTl+ CTLG
(COM) . {COMD
) 24v __:—D—"WM E— 245G
“ - 1 ]
J+ 33 v Jd~z g 3.3 v
élnput ) Extemal ?ln:u: 7 \I External
: power é) : power
input 18 = 24y lnput 18 24V

Fig. 3.15 Example of connection with Mitsubishi sequencer
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Table 39 Table 2390 List of standard parallel I,/C interface {board) pin Nos. and signal assignments

{External 170 cable colors)

Pin Function name b Function name
T In
Na Celor General Exciusive/ power No. Coler General | Exclusive/ power
i purgose source, common purpose source, common
T | White/black A FG 7§ | White/black B F6
2 | Yellow/black A OV:For. pin 4-7 27 | Yeliow/black B OV:For pin 29-32
3 | Blus/black A 12V/24V:For pin 4-7 28 | Bius/black B 12v¥/24¥:For pin 29-32
4 | Greensblack & | coreral, 29 | Green/black B | Jeneral,
5 | Orange/black A gﬁ?gﬁ?lx 30 | Orange/black 8 gﬁgg;?ls
. Ganeral - . General
§ | Pink/black A oatout 2 31 | Pink/black B output 6
Gensral Genaral
7 | Gray/black A cutput 3 32 | Gray/black B oﬁgput 7
§ | Red/black A 0V:For pin 10-13 33 | Red/black B QV:For pin 35-38
9 | Purpie/black A 12¥/24¥:For pin 10-13 || 34 | Purple/black B 12v/24V:For pin 35-38
General General
10 | Brown/black A e 8 35 | Brown/black B output 12
11 | Whita/black C Senaraly 36 | White/biack D General 5| Executing (6N
12 | Vellow/black © Senerel, 37 | Yellow/black D Sensral, , | Waiting (FAD)
13 | Blue/black C e 38 | Biue/black D General 5 | Mlarn(ERR)
14 | Green/black C COMO:For pin 15-22 39 | Green/black D CCMi:For pin 40-47
15 | Orangesblack © | 9978(2L | Value inpxt bit 0 (P0) |t 40 | Orange/black D Generad
16 | Pink/black C Goneral | vaiue inoct bit 1 (PID) | 41 | Pink/black D Genet2y
17 | Grav/black € Senersl | alug input bit.2 (PID) || 42 | Gray/bleck D tenerels
18 | Red/black C Seneral | Volue input bit 3 (PIO) | 43 | Red/black O fereraly
19 | Purplesblack ¢ | Sl | valie input bit 4 (PID) | 44 | Purple/black D Gensral
input 4 tnput 12
20 | Brown/black C Gororal 1 Value it bit 5 (PIT) | 45 | Brown/black 0 Gener2ls
21 | White/Red A General | vaiue inaut bit 6 (PIT) || 46  White/Red B Boneta g
22 | Yellow/Red A General | Yalus it bit.7 CI) [ 47 | Yellow/Red B Senerals
23 | Biue/Red A Not used 48 | Blue/Red B COM2:For 24 25 48 50
24 | Green/Red A Ganerals 43 | Green/Red B Gensraly | Stop (STP)
25 | Oranga/Red A ?233?]‘7 Starting (STA) 50 | Oranga/Red B ?ggzta]’g Reset {(RST)

. The signals assign

during program execution.

For safety purposes,
other than for numerical value inp

1,70 board (Standard)

ed as exclusive inputs can he used as general purpose inputs

do not use the exclusive inputs as general purpose inpuis
utting. The SIQnaIs assigned as exclusive outputs




-+ DETAIL SPECIFICATIONS

An example of the parallel /0O interface connection is shown in Fig. 3.17 -~2E3110 type

pCizv/ay

General output

General output
General output

General cutput

DC2v/eav

General output

General output
BGeneral output

Gengral output
DCI2V/24Y

General
General
General input
Ganeral input
General input

General input

General input

General input

DCI2V/Z4V
General input

Generat input

_ Parallel L/C interface
DCI2v/24V FG| 1| |26 |FG
—i—1zn e
= (o
General output § '—m——i ;# g#}‘ _ﬁ"'
General output 1 5 30
General output 2 T ?
General output 3 T Z 30 b
bCI1V/AY ] i B 33—
9 o
Genera! cutput 8 '—[E} _10_ ‘j .FS% %}. i
General cutput 9 11| 38
Gemeral ocutput 10 12 ?
General outout 11L{ T }— 13 38 — T+
DC12v/24V ! o | 2 | |
A {14 #.;‘ ; i 49 Lam
Gereral input 0 +0 O—— 15 £1—0 O
General input 1 16 “:1-}—
General input 2 E -:IE-
General input 3 18 -Ié-
General input 4 TS— -;;
General input 5 -2_0 E—
General input B “2?_ ':5'-
Gereral input 7 L 5o o2 T? 5
A 2 j I 7y —
- - — |
General input IBE [ 24 ﬁ ﬁiLW— 49 3 o
Generzal input 17 O—-r 25 —5_0
I A
[Caution] The power must be prepared by the user.
Fig. 3.17 Parallel /0O interface card connection diagram (U.S.A. JAPAN)

~ o, o~

12
13
14
15

input 8
input 9

i0
11
12
123

14
15

18
19

. Refer to Tables 37 and 3.8 for the parallel |70 interface input,output specifications
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An example of the parallel 1,70 interface connection is shown in Fig. 3.17E -~ 2E3710E type

Paraliel 1,70 interface
DCt2v/28V FeL1 2 |FG DCI2V/28Y
—— 2| % Y F
- | &
P AT pnty
Ganeral output O »—{__L__}—— 4 ng T Genaral output 4
General output 1 T E General output B
General output 2 ? ? General output 6
General output 3 - —.'7"— ‘?2"' @ General output 7
L 3¢ | 1
DCi2v/2av 3 3 pC1gv/iay
1y, S %ﬁg: a1
General output 8 T1_L - 10 E——-‘ General output 12
General output 8 __1_1_ 35 General output 13
General output 10 12 37 General output 14
General output 13L{ T [ 13 38— ! General cutsut 15
DG12v/24V ___! — 1] 39 | 1 DCiav/24aV
Gereral input Q '—5—__0-——'—1-5—-3\"# bi ZIL_W_:—E——————O O— General input 8
Ganeral input 1 I-ZIB— & General input @
General input 2 17 72— General input 10
General input 3 15 23 General input 11
General input 4 ?9_ '_4? General input 12
Ganeral input 5 I-E'BH _Eg- General input 13
General ?np ut § 2 45 General input 14
General input 7 —C O— 22 47 ——3 O~ General input 13
A p3 [ L, 28— DC12V/24V
General input 16 O— —'Vvh—Eﬁ A‘Lw— 8 H——>0 Gensral input 18
General input 17LS O0—— 25 50 [——O General input 18
T T
[Caution] The power must be prepared by the user.
Fig. 3.17E Parallel 1,70 interface card connection diagram (EUROPE)

. Refer to Tables 3.7 and 3.8 for the parallel 1/0 interface input,/output specificati~ns
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3.3 Software.
3.31 Command list
Table 3.10 Command list (1)

No. ’Commandi 7 Function N

@ Position / movement control commands.

] ADL This sete the robot and additicn axis acceleration/deceleration time when the additional axis is used.

Z CF This changes the robot's pesture data at the designated position

3 DJ This moves the designated axis by the designated amount from the current positich.

4 DP This moves to the position before the current position No. (Joint interpolation)

5 DS This moves to a point separated by a designated distance in each direction from the current
position. (Linear interpolation)

5 Dw This moves to a peint separated by a designated distance in each direction from the current
position. (Joint interpolation)

7 HE This memorizes the current position coordinates as the peint for the designated position No.

8 HO This sets the current position as the origin posture.

g P This moves to the position after the current position No. (Joint interpolation)

10 JRC This sdds +£360 to the curreat R axis joint position and rewrites the curreat position, and
allows shortcut control or endless control of the R axis.

T WA Thég moves to a point separated by the coordinate vaive of the designated point from the
position No.

12 e This contir)uously moves from the position N0 to the last registersd position Ho. with lingar
interpolation.

13 MJ This rotates esch axis by the designated angle from the current positicn.

14 ML When the additional axis issued, only the travel axis is moved by the designated distance.

15 MO | This moves with joint interpoiation to the designated position No. point.

16 WP Thie maves to the designated coerdinate value point.

17 PR This moves to the designated po_sition acqording to the designated speed, timer, hand state,
input state, ocutput state and interpolation method.

18 MPC This moves to the designated position accerding to the designated interpolation method.

19 MR This moves the circle determined with the position No. with circular interpolation.

20 MRA This moves with circular interpoiation using the two forward or backward MRA command position data.

21 ¥S This moves to the designated positon No. point with linear interpolation.

22 MT This moves %o a point in the tcol direction from the designatec position. {Jeint interpolation).

23 MTS This moves %o a point in the tool direction from the designated position. (Linear interpolation).

24 NT This returns to the machine system's origin position.

25 QG This moves to the origin setting reference position.

26 CVR This ssts the program override.

27 PA This sets the No. of grid points in the vertical and herizontal directions of the designated

28 PL This clears the point of the designated position No.

29 PD This sets the designated coordinate value as the designated position No. point.

30 PL This substitutes the coordinate value of the designated point for the designated position No.
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Table 3.11 Command list.{2)

No. | Command Function

O (Continued)

31 PT This finds the coo‘rdinate_ v_'alue of the designated pallet's grid points, and sets the value
farthe correspending position No. goint.

2 PW - | This waits to complete pesitioning until all axes have entered the designated pulse.

33 PX This exchanges the designated position No. point with the point coordinate value.

34 Sh This sets the operation speed and primary defay time constant for linear interpolation.

35 SE Th@s shifts the qonrdinata valu.e.of the position No. by the coordinate value of the designated
point and re~registers the position

36 SL This designates the motion range of the travel axis.

37 sP This sets the operation speed and deceleration/acceleration.

38 Tl This stops the operation for the designated time 6.1 sec. unit)

35 L This sets the length from the hand instaliation secticn %o the hand tip.

40 WEM This de_signates whether to stop or execute the robet cperation whiie the additional axis 1is
pperating.

© Program control commands

41 CL This sets the No. designated in the internal register vatue in the counter.

42 cP This sets the designated No. ccunter value in the internal register.

43 DA This disabie the interrupt by the it designated in the sxternal input terminal.

44 Y This subtracis 1 from the designated No. counter value.

45 DL This deletes the program from line No. 1o line No.

15 EA This enable the interrupt by_the hit designated with the external input terminal, and sets the
line No. branched to during interrupt.

47 ED This indicates the end of a program

48 Ed This jumps to a line Ne. when the internal register and designated value are equal.

43 G3 This executes the line No. subroutine designated in the program No.

50 a7 This jumps tnconditienally to a designated line No.

51 KLT This interrupts the program
52 [ This adds 1 to the designated No. counter value.

53 LG This jumps to a line Ne. when the internal register is larger than the designated value. T
54 NE This jumps to & line Na. when the internal register and designzted value are not equal. __l
£3 NW This erases a!l programs and positions in the RAM area.

56 NX This sets the program locp range sccording to the "RC" command.

57 RC This repeats the program the designated No. of times to the "NX" command.

58 RN This exscutes the program between the designated jing Nos.

59 RT This ends the subroutine called with the "GS" command, and returns to the main program

50 sC This sets the designated value in the designated No. counter.

61 SM This jumps to 2 line No. when the internal register is smaller than the designated value.

-3 26 -



- DETAIL SPECIFICATIONS

Table 312 Command listing.(3)

No. kCommandl Function

® Hand control commands
62 GC | This closes the hand's grip.

53 GF This designates the grip's open/close state during execution of the "PD” command.

54 G0 This opens the hand's grip. '

85 GP This sets the motorized hand's gripping force or open/close time.

® |70 control commands

] AN This logical ANDs the interna! register and designated value.

B7 )] This unconditionally inouts a signal through the external input signal.

68 CB This sets the output state of the designated bit in the external output terminal.

69 CC | This unconditionally outputs the designated MNo. counter value from the output port.

70 00" | This unconditionally outputs the designated dataz from the external output terminal.

11 OR This logical ORs the internal register and designated value.

2 T8 This jumos to a line No. according to the state of the bit designated in the internal register.

7 T8h This jumps to 2 line No according to the state of the bit designated in the internal input
terminal.

74 o This exclusive ORs the internal register and designated value.

@® RS-232-C read commands

75 R This reads the details of the designated No. counter.

76 DR With the "ID" command, this reads the external input terminal date.

T7 ER This reads the alarm state.
78 LR Thiz reads the program of the designated line No.
79 | PHR This reads the detaiis of the designated parameter.

80 PR This reads the coordinate value of the designated pesition No.

81 o This reads the information of the selected program No. or designated program No.

82 STR This reads the details of the designated step No.

83 VR This reads the system ROM's software version name. /

84 WH This reads the coordinate valve of the current position.

85 WT This reads the current toel length.

@ Other commands

86 IHF This reads the counter No. or position No. ;
87 N This selects the program with the designated Ho.

a8 OPN This opens the communication line and designates the input/output device.
89 PHW This rewrites the details of the designated parameter with the designated details.

50 PRN | This transmits the designated counter setting value or position coardinate value.
g1 RS This cancels the alarm and resets the program
g2 1 This describes a 120-character or Jess (including line No. and '(apcstrophe)) comment.
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3.32 Parameters

Table 3.13 Parameter list {Outline)

Para-
Parameter
aramete meter Contents
Standard too! . .
coordinate XTL | This se_ts the default value of the tool data. Unit: mm or deg
Standgrd base YBS This sets *ghe relation of the world coordinate system and robot coordinate
cogrdinate system. Unit: mm or deg. '
XYZ operation range PAR | This designates the world coordinate system overrun fimit valuve.
Joint operation range | JAR | This designztes the overrun limit value of each joint axis.
User definied area UAR ;hlaiigewgnates the lower/upper limit values of the cariesian coordirates X, Y and
Automatic execution ATP This designates the program to be automatically executed when the power is turned
program
. . This designates whether to use the previous execution envirenment {execution
Continuous function €TN | ctep, program variable, input/output state, etc.) when the power is turned ON.
Buzzer ON/CFF RZR | This designates whether the buzzer is ON or CFF. ‘
ig:grgatxc operation SPI | This designates the initial level of the automatic operation speed.
Automatic operation EOV This designates the initial override of the automatic operation {External
gverride override, program override)
16 This designates the ioint jog and step operation speeds. (inching, low-speed,
; ctin high-speed) 3 Cannot be changed.
og setti - - - - - -
g g 6P This designates the linear jog and step cperation speeds (inching. low-speed,
) high-speed) ¥ Cannot be changed.
Continuous locus CNT This designates whether to omit the acceleration/deceleration at the teaching
setting point and to execute continuous locus control.
Control time constant TSR | This sets the time constant for control,
Pasiticning PW! | This designates the range to complete positioning.
Stop input B contact INB | This changes over the A contact and B contact for exclusive input/cutput.
designation :
hcceleration ADL This designates the acceleration/deceleration time to the motor rating (Both the
deceleration time acceleration and deceleration can be set.)
Hand control ) This designates the ferward or backward operation of the hand opening and
setting closing.
User designated origin UG | This designates the user-specified origin position.
Origin positioning UNG | This designates the operation order for origin setting.
Wr;std_angle (R)‘t . acD This changes over between the general angle method and joint angle methed for
coorainaie Sysie : the wrist angle (R) control and display
selection
The functions are set for the exclusive input.
parallal 170 input | /NI | The lst parallel 1/O interface inout IS Set. e
setting N2 | The 2rd parallel {/0 interface input is set.
IN3 | The 3rd parallel 1/Q interface input is sei.
The functions are set for the exclusive cutput.
parallel 1/0 outout | ! | The st parellel 1/0 interface output is set. ]
setting OT2 | The 2nd parailel 1/0 interface output is set.
OT3 | The 3rd parallel 1/0 interface output is set
Program No. read This sets whether to read the numerical value input when the program is started
rogra - rea PST | as the designated program or whether to ignore it and continue the current
start state : .
Communication CHO This design_ates ihe commynications specifications (baud rate, data length, ete.)
specifications of the serial interface in the controller. Only R3-232-C is designated.
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4. FACTORY SHIPMENT SPECIAL SPECIFICATIONS,

OPTIONS AND MAINTENANCE PARTS

4.1 Factory shipment special specifications

B \What are factory shipment special specifications?

These are specifications created by partially changing the standard specifications

before shipping. Confirm the delivery for {hese specifications.

Changes in the specifications after shipment will require on — site work or for the

system to be returned to Mitsubishi.

B Types
Table 4.1 Details of factory shipment special specifications
No. Part name Type Details
i Controller CR-E116-1 This is a 100V (3KVA) specification floor-instaliation
{stationary: 100V) type controller.
Mashine cable extension _ This cable is used to extend the distance between the
2 (fixed) 1E-LIOICBL controller and robot arm.
Kachine cable extension _ This cable is used to extend the distance betwsen the
3 (flexible) TE-CIOILCE. sontrotier and robot arm
4 |Changes in motien range 1E-DHes5-0OO0 | The moticn range of the W axis is changed.

[Caution] No. 1 to 3 apply to all models.
No. 4 applies to all models excluding RV-E2-3SW.
Refer to Section 39 for details on No. 4.

B How to order

(1
(2)

3

Special specifications othe

Note that the deliveries of speciai specifications may require extira time.

Designate the required special specifications before th

Mitsubishi.

e system is shipped from

Designation method .. Indicate the part name, type and robot arm type.

Sales Division for details.

B Precautions for using controller
(1) The ACTQO0V power supply environment is often unstable. Thus, even

)

(3)

acceleration,/deceleration time or m

specifications range, an alarm may occur or the ro

(stationary : 100V) specifications

not be realized when the AC 100V specifications are used.

r than those listed in Table 4.1 are availabie. Contact the

if the

ax. speed, etc., are set within the standard

bot's max. perfcrmance may

Confirm the power supply environment of the installation site before ordering

the AC100V specifications.

Use fthe Z00V Standard speciicationg when using the product under severe tact

time, load, speed or duty conditions, etc., such as in a production line.
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B Machine cable extension
(1) Ordering format : @ Fixed type ... TE—[JLJ—CBL
@ Flexible type .. 1TE—-[J3—LCBL
Note) [JJindicates the cable length.
(2) Qutline
This is a cable used to extend the distance between the controller and robot arm

A fixed type and flexible type are available.

(3) Types
Table 42 Configoration devices and types

Part name Type Qty. Remarks
Motor signal cable (for fixing) 1E-JICBL(S) One pc. | 2m, Tm, 10m, or 15m
Wotor power cable (for fixing) 1E-O3CBLP) Cne pc. ?m, Tm, 10m, or 15m

Motor signal cable (for flexible) | TE-[3CILCBL(S) One pe. | 5m, Tm, 10m, or 15m
Motor power cable (for flexibie) | 1E-CJTILCBL{P) One pe. | 5m, 7m, 10m, or 15m

Instruction manual BFP-AS59T Cne book
Nylon clamp NK-24K Two pes.
Nylon clamp NK-14N Two pes.
Silicon rubber 4 pes.

[Caution 1] The motor signal cable and motor power cable are either a fixed type or flexible type
[Caution 2] The nvylon clamp and silicon rubber are enclosed only with the flexible cable.

(4) Specifications
The specifications of the fixed cable are the same as the standard ca{ble‘.

The usage states of the flexible cable are shown in Table 43.
Table 4.3 usage states of the flexible cable

ltem Specifications
Min. bending radius 100R or more '
Cable bare, etc., occupatian Within 50%
rate
Max., movement speed Within 2000 [mm/s]
Guaranteed life 7,500, 000 times
Environment resistance Ejﬁé;?cr:én:msipemflcation sheath(far silicon grease used for cable sliding

4.2 Options

MW Options
Various options that meet the user's applications are prepared with the E Series robo

to make setup easy.
The options can be installed by the user. The "set options” and "single part options’

are available.

1. Set options ......... 1hese options are single part options and parts set according
to the purpose. These include the pneumatic hand set and motorize
hand set.

2. Single part options .. These options are configured with the min. required parts  1est
are selected according to the required purpose.
The details specifications are described in Section 4.4 and foliowing.
— 4 2 —



- OPTION

B Types and details

Table 4.4 Option configuration and instaliation type

ftem RV~ Rv- RV- RV- RY- RV- Ry~
No Name Type E2 | E2v |E2-SRie2-sw| E3 | EauM |easv-sp| Note
1 =
W Pneumatic hand set 3%_2;3& © : O O O O O o
O O O @) O O O
(2> | Motorized hand set AE-HM-01 O % 1 O O O % 1 O % 1
)] , . 1E-VYDOi O O O Q O Q O
Sel d val t (Singlel
o.enm valve set(Single 1E-VOOIE o o o o o p 5
. 1E~YDOZ O O O O O O O
Solenoid valve set{Couble)
oid valve set(Double 1E-VD02E O o o o p S 5
(4} | Hand input cable 1E-HC15C C @) ®) O O O '®)
(5) | Hand output cable 1E~GR35S O O O O O '®) O
(6) | Hand cur! tube{Single:2) 1E-$T0402C @) O O O O C O
Hand curl tube{Double:4) 1E-5T0404C O O O O O O O
(1) | Calibration jig 1E-INST O QO O O O O O
(8) | Teaching box PETB-TE O O O O O O O
(D . 28-3110 Q O O O O O O
Paraliel 1/0 interface 2E-3110E o o o o o o o
(10) | External 1/0 cable 1/0-CBL O O O O O O o
(11) | Rack adapter 2E-RACK @ CIRENOIIN®. C |0 O
Personal computer cable P
- (°C98) RS-PC-CBL O O O O O ® O
Personal computer cabie AAYY_
(AXY. PC/AT) RS-MAXY-CBL O O O O O O )
Personal computer support o
13 S/W(PCOS) SwW-rC-3 O O O @) O O C
Personal cemputer support LYY
S/ (HAXY) SH-MAXY-3 o | O O O O O O
Perscnal computer support T
S/H(PC/AT DOS/V) SH-AT-3 01000101010
Personzl computer support ATE
SAPL/AT) SW-ATE-3 O O o O O O O
(14) | Expansion serial interface 2E-31510 O O O O O @) C
(15) | Additional axis interface 2E-31AXS O _ @] O - o v O O O
M Pneumatic hand interface %E:gmﬁg g 8 g 8 g g 8 ¥ 2

[Caution] The item Nos. correspond to the Nos. given in esach option title on the followin:

pages.

TCaution] +Note *1) The motorized hand can be installed on the RV-E2M and RV-E3JN
hut as these do not have oil mist specifications, the quality canno
be guaranieed

. Note % 2) The pneumatic hand interface is required when using a user—
manufactured hand

- 4.3




(1) PNEUMATIC HAND SET

B Ordering format: 4E—HPO1./4E —HPO1E

B Feaiures

. The set includes the pneumatic hand and required parts.

- The life of the hand is 10,000,000 times.

.« A sensor is installed on the open./close end.

Table 4.5 Configuration devices

No. Name Type QOty. Remarks
(D} Pneumatic hand ég:ggg{é 1 Hand input cable with pneumatic coupling
(@)| Preumatic hand interface %E:g?l::g/ 1 Intarface board with installation screws
@) Solenoid valve set(Single) {E:ggg:é 1 Refer to Section (3) Sofenoid valve set
@)/ Hand curl tube(Single:2) 1E-8T0402C 1 Refer to Section (6} Hand curl tube
®)| tnstallation bolts(with sockets) M5 X 16 4
®)| Installation bolts(with sockets) | M3x12 4

' Adaptor for installing item @ on the robot
@] Adapter BU144DESTHO! 1 arm' s mechanical interface.

B Specification / outline dimensions

— 4 4 -

Table 4.8 Pneumatic hand specifications

ltem Specification Remarks
Cperating fluid Clean air
Operating pressure limit 0. 4~Tkgi/cn’
Cperating temperature Hmit 0~40°
Operation stroke 1 2mm;

Life 10, 000, 000 cvcles or more
Action method Doubef action ‘
Weight 0. 45kgf |+ containg the adapter@.

Operation confirmation $ens0rs

Open end and close end

Air coupling size

& 4 {Quick coupling)

Connection hose
diameter: &4

Maximum load per finger.

imm(Frem finger center on Mya)

Redial TOkgf when installing the finger
Mpo moment 82kg-cm (6. 2kg * 10cm) attachment.

Mro moment 108kg-em {10, 8kg* 10cm)

Wyo moment §0kg - cm(Bkg- 10cm)

Do not apply shock or
excessive moment on the tip

Moment for the grip point L: Mpo, Mro, Myo

:
o

e
24 T}
) L=10

instaliation surface

L==100
—
— s
S
(o]
t=10




- PNEUMATIC HAND SET

(4 — cores sensor cabie ¢ 3.53) Qutlet

3344 6 7.2x45 spot facing

Trisection PCD36 (For hand installation):

Guideline for gripping force and
mex. finger attachment length.

-
1

1 M Wiring system diagram

1

1 _————— i

1

: r-{Opan)--~ 1 | INT
: i'-(Close) -- 2 [ IN2
1 . 5 | 2av
| |

[ D B | COM
]

: Robot sids
! Hand side

1 operation sensor

' e em e

} Inside the hand

]

| Adapter
1

1 58

i

! % 40

! % 20n7

l o

1 o~ Yh | s
H ': . Lr

: ol | i L

} -~ MR T

! i Boe4 @
i

1 W‘ENO.UEQ Air coupling
t

i -t i

l p—

L < =

! = w

! ¥

!

! —

i = =

i (i —

. .

! S| SN-M4

I RAds

! w

I

|

i

1

i

I

i

!

I

I

!

i

t

1

1

|

|

i

i

|

i

i

|

!

1

1

l

H

1

|

I

]

f

|

I

I

L

4~ ¢ 3.4 hole
! PCOBS

\ME depth 7

[Caution] Each part No. corresponds to the configuration
devices listed in Tabie 45

Air pressure kg om®

28
$80 )
+ r 1
I'. O P
o b
= -?— |
e
=
L T
Lecm
Myo Mpo
OPEN35
"(CLOSE?3)
7
6 v
5 ,/// 10
& /
4 7 20
2
S 3 /// 30
2 //// 4
50
1T 2z 3 4 5 8§ 7

Maximum attachment length L om




« PNEUMATIC HAND SET

B

M Pneumatic hand |/F (Interface board)

. The interface board is mounted in the hand interface board insertion slot in the

controller.

. The board and installation screws are enclosed.

In

stallation msethod

@ Turn the controller power OFF. Alsc tum OFF the main power supply.

@ After turming the power OFF wait 3 rminutes to discharge the charged

saction.

® Remove the upper Sover of the controller

@ Remove the two installation screws on the slot at the far right locking

from the rear of the controller. Remove the dust - proof cover for the

expansion siot connector (The user rust save this cover)

® Tighten and fix with the two installation screws.

@ Install the upper cover of the controller.

Turn the controller power ON.

® ¥ & hand is instelled. confirm that the pneumatic hand opens and cioses

with jogging operation using the teaching box.

[Caution] Each part No corresponds to the

configuration devices listed in Table 45.

!
1
t
;
1
i
!
1
I
;
1
!
1
|
1
i
{
‘l @& |nsert the preumatic hand intertace- board into the zbove slot connector.
|
1
I
|
I
i
|
i
I
|
I
;
I
!
1
1
;
1
I

Fig. 4.2 Pneumatic hand | /F (interface board)

installation
screw

- ACAUTION

Wait at Jeast.s3 minutes
aftar . turning . the : power
off: before removing: the
iop panel: :Dont:ztum the
power.-ion until -+ the. . top
panel has been .installed,
Cther methods: of . handling
may lead to electric shocks.

IAsTEaTE

Pneumatic hard interfacs
(poard)

installation drawing

. Select the parts excluding the pneumatic hand for the parts used for the

configuration devices shown in Table 45.

. Selection examples are given beiow.

Table 47 Example of option selections

for user — manufacturing of pneumatic hand

No. Name Type Single hand |Double handVacuum hand
1 | Preumatic hand liser makes it. X X x
2 . 2E-3THND/
Pneumatic hand I/F JE-31HNE O @) O
3 |Sojencid valve set (Single) 1E-VDO1/18-VDOIE O X X Valve interior
4 |Solenoid valve set (Duble) 1E-VD02/1E-VDOZE X O % Valve interior
5 |Hand output cable 1E-GR35S O O O
6 |[Hand input cable 1E-HC15C O O )] Using sensor
Hand curl tube " o
7 (Single:2) 1£-ST0402C O X O:Single
Hand curl tube _
8 (Double:4) 1E-ST0404C X @) %4 )
9 |Adapter BU144D53THOY % % X L & _J

_46._




PNEUMATIC HAND SET

B nput. output circuit specifications for hand

When using a user-manufactured pneumatic hand, select the solenoids and sensors

according to the following input/output circuit specifications.

© User wirin

g

For photo electric or
proximity switch application.

.
gl
s
Sy
:.-,:‘___ —ees §

Consumption current
should be 30mA/1 o
less.~cireuit.

[Mots 23

+
Qutput

L

v

[

I

OK NPN open collector

(Hand openclose sensor)

in the rmechanical
switch application

1e +V
-g $ | Output
ov

NG PNP open collector

Cable connection

{Hand input cable)

i

Hand input cable (Option) Robot arm side :
(Refer to chapter 3 for datails) :

- i
PrOXITUYY  He10A-TONTP-12P !
Gararal purpase input bit No. :

fw-------—---- e L 900 i
i

.............................. 212 801 1

1

................................ 313 902 |

I

------------------------------ 414 903 |
---[Note 1]=-mnessrenne- 515 F +2av :

{

¢ 616 '—;L COM |
A ) 717 1
For motcrized I

Han !

ane 88 |

L i

i

i

!

[Caution 17 The powsr must not be used for applications:
other than hand check. |

[Caution 21 A consumed current 30mA circuit must bel
observed for the switches :

{Caution 3] If the input is a 3-wire type switch use am

NPN opan collector type (sink type} Do not!

use a PNP opan collactor type (source type),

[Caution 4] The hand input general purpose input bit willl

. . . be set to 1" when a current flows from the!
Fig. 4.3 Input circuit specifications for hand. hand connector pins 1 to 4 to pin B (COM) 1
e o e o e o e o e e e — —  Em m— m —  E E T e e e e — — e — - — — — = -
e mm e mm TS S SSST o o ST SSSoTEST oo EET T A
I . — :
: <r Solencid valve set (option) : Including hand output cable | |
I i I
: User wiring , Hand output cable E Robot arm side :
: (Solenold valve side solenoidetc) : {Option) E {Refer to chapter 3 Il
= e eeee_ ] for details) :
] ! :
! ; SMR-02V-B (AMP) | :
: i |
: : — — 1 ON |
- S S 13 2 STREREER e Hand !
N i e |
P L o-n--<Blagk>---------= g Y |
Y s Sanut s unnen CH T tE - mmmm e T —— Hand 1 OFF |
i - 1 GR2 I
: (- 1o SSEPRRTIEES z i +24V !
: SRS SRP 11 195 SUNRVSORS i Hand 2 ON ;
: 5 ! GR3 !
A it Crmmmm <Blagky=--n-mm-mnnd ' b +24V !
: Current should be less than | A g oo . O wmm CHhitgd-nmmmmemmm ] ' — Hand ? OFF :
L 80 mA or less/valve. ;ﬁ 2 GR4 i
: y e orm== =Bl agkd - m o | — 24V |
" P 1
} Diode o T Cable connection ; GR1~GR4 |
! (Use type built =in (Hand output cable) ] !
K solenoid valve.) | '
! ; I
1 3 i = 1
e '
t 1
' I
! Fig. 4 4 Qutput circuit specmcatlons for hand 1
i 4




(2) MOTORIZED HAND

B Ordering format: 4E-HMO

B Features

SET

1

.- The set includes the motorized hand and required parts.
« As air is not required, the hand can be used in laboratories.

- The gripping force can be

adjusted.

. The life is 10,000,000 times at a 50 % load. The B0 % load refers to when the

max load weights in Table

4.9 are all within 50 %.

. Installation on RV-E2M and RV-E3JM is possible, but as these do not have oil
mist specifications the quality cannot be guaranteed.

B Configuration

Table 4.8 Configuration devices

No Name Type Qty - Remarks
(D! Motorized hand 1E-HMO1 1
(@)} Motarized hand curl cable 1E-GH14CD 1
(3| Motorized Hand interface 2E-32HND 1
@| lastallation bolts (with sockets) |MSX1E 4
®! Instailation bolts (with sockets) | M3X12 2
Adaptor for installing item 1 on the robot
[C) Adapter BU144D88THOT 1 arm's mechanical interface

M Specification / outline dimensions
Table 4.9 Motorized hand specifications

Item

Specification

Note

Drive method

DC servomotcr

Grip force 0.5~7kgf (Each side grip is 0.25 to 3.5kgf)
Life 1,000, 003 times cycle 100 % toad

10, 000, 000 times cycle 50 % icad.
Repetition accuracy 0. 03rm
Ambient temperature §~40°C
Ambient humidity 45~85%

Atmesphere

With no of oil mist, chip, powder dust.

Operation canfirmation sensors

None

Body weight . 59kgf Inciuding the adapter®.
Maximum locad per finger Lmm(From finger center on Myo)
Radial 30kgf Adaptor for instaliing
- - item 1 on the robet
Mpc moment §2kg-cm{B. 2kg 10cm) arm's mechanical
Mro moment 108kg - cm (10. 8kg- 10cm) interface.
Myo moment §0kg" cm(Bkg" 10cm)
Moment For the gnip point L: Mpo, Mro, Myo
L =100 Finger attachment L=100
T installation surfacs L |
2] :::::‘::';:é' B L Is
Radial = o s
- ]y s [oo]
Wlomomoz oot N =z
LL=10 2 I3
-
‘-EJEL =10

_4‘8_



» MOTORIZED HAND SET

M Motorized Hand body 4-55 hole PCD31.5

¢ 10 x 55 spot facing
on the reverse side

58

[ Wiring system diagram ]

Blagk

Gray

DC+
[nle

[Caution] Each part No. corresponds to the configuration devices listed in Table 4.8

!
1
| ]
l l
‘ I
‘ I
!
l I
!
; {
l !
)
I I
I
| l
i[ 58 L
4 |
: (K ¢40 daDter :
; $20n7 ]
| o N ] / | 480 :
I ol h ' !
I T r—1 :
I [dar) « i J:-: :-v L T | :
{ L TET e 1 [ |
" r:F I 1 i :
: @ Py @[@ =q @ ; p w3 :
I
| 2-MBX12 | ]:[D:zz(ﬁm? - | E
| (Hexagan o 51 |
! socket bolt) @%@ @CE/ S d [._.q b |
I ]
| T J l C !
! = =3 ! FE Hand !
: B —% ” L] £ | b body :
L —Eig !
; j
E I
: 10]  Cpen 607% ?U} |
! Close 0 |, |
: Myo Q Mpo :
| |
l !
I I
' ]
| E Moiorized Hand curl cable !
1
. I
: ]
l !
: Connector sy :
i — - !
! — |
I
! . — li
: ; Connector :
i
\ 40+10 (14D | 180£10 i
: 4 cores curl flex cable ! /Curl cabl O :
2
I‘ Type 1E-GH14CD :
{ Purple spare Spare :
i Qrange spare Spare7 :
; i
I 1
| I
I ;
I 1
‘ 1
| |
I !
: 1
[
;

Fig 45 Out[me dimension drawmg of motorized hand



+ MOTORIZED HAND SET

B Motorized hand |/F  (interface board)
. The interface board is mounted in the hand interface board insertion slot in the
controller.

. The board and installation screws are enclosed.

Mhstailation methad

@Tum the controller power OFF. Also tum QFF the main power supply

@ After turning the power OFF, wait 3 minutes to discharge the charged
section.

@Remaove the upper cover of the controller.

@®Remove the two instaliation secrews on the slot at the far right looking

~ ACAUTION '

irom the rear of the controlier. Remove the dust— proof covar for the Wait at least.=3 minutes

expansion slot connector (The user must save this cover) after. turming ; the : power
B insert the motorized hand interface board into the above slot connmector. off’ befare__ ‘="e”7°"'i“9 the
®Tighten and fix with the two instaliation screws. :éjw ef_’afg; m;::‘;‘:’ tﬂ;;
@install the upper cover of the controller panelvﬁas baen : installed.
@Turn the controller power ON Other methods - of . handiing |
@if a hand is instalied, confirm that the motorized hand opens and closes may lead o eleckic shocks. J

with jogging operaticn using the teaching box - hniniiiitind

instaliation screw

Motor — Operated Hand interface
—{ 3 )
(board)

[Caution] Each part No. corresponds to the configuration devices listed in Table 4.8
Fig. 4.6 Motorized hand L”F (interface board) installation drawing

t
|
1
!
|
!
i
|
1
t
{
I
i
1
I
i
i
1
!
i
1
1
1
!
1
!
}
|
{
i
|
l
1
1
i
1
1
i
1
1
t
H
I
1
!
i
H
i
1
1
t
I
1
!
1
1
1

B Others
. The stroke cannot be adjusted so use the finger.
. The hand check signal is not included with the standard hand.
. The motorized hand (1E-HMO1) can be used for RV-M1, RV-M2 and RH-M2,
but the motorized hand curl cable (BU144D508651) will be required.

- 4,10 -



(3) SOLENOID VALVE SET

M Ordering format: @ One-row:

1E-VDO1,/1E-VDO1E

® Two-row: 1E-VDQ2,1E-VDO2E

B Outline

This is a sclenoid valve option used io control the tooling when various tooling such

as hands are installed on the end of the arm. All sets have double solenoid

specifications, and a cne-row or two-row type can be selected. This solenoid wvalve

set has a solenoid valve connected to the

(5) hand output cable. To make

installation of this solencid valve set onto the robot arm easily, a manifold, coupling

and silencer, etc, are assembled inic the set.

B Tvype

Table 4.10 Configuration devices

Qty

Name Type

Single | Doubie

Remarks

Solenoid valve set | 1E-VD01/

1 —_

(Single} 1E-VDO1E
Solenoid valve set | 1E-VD02/ - i
{Doubleg) 1E-VDO2E -

With 2 installation bolts M3 X 20.

B Specifications / outline dimensions

Table 411 Valve specifications

ltem Specification
No. of osition 2
Port 5
Vaive function Doubie solenoid
Operating fluid Clean air
Cperation method Pilot form
Effective cross section {(CV value) | 1.5mm (0.08)

Qil supply

No oil supply

Operating pressure range

0.2~0.7MPa {2.0~7.0kgf,”cm?}

Guaranteed,” pressure resistance

10MPa or more {10kgfcm?}

Response iime

12ms or less {DC24V)

Max.operation frequency

5c,/ s

Ambient temperature

5~50°C

Table 4.12 Solenoid specifications

ltem

Specification

Meihod

It has built-in surge measures fly-wheel diode.

Operation voltage

DC24V = 10%

Current value

40mA

"Insulation

B type

Insulation resistance

100M Q@ or more

Measures against surge

Fiy — wheel diode

- 4. 11 -




+ SOLENOID VALVE SET

» Configuration

Ei
Y R
%
a

(20)

Qriess

-4 12 -

Na. Name Single |Double| Specification
D! Valve 1 2

@ | Manifold block; 1 1

@1 Quick coupling| 2 4 | ¢4

@ | Block plate 1 0

® | Quick coupling| 1 1 ¢ B

® | Silencer 1 1

Connector 2 | 4 | SMR-02V-B
@i Connector 4 8 | SYM-001T-0.8
— | Installation bolt 2 2 | M3X25
Fig. 47 Outline dimension drawing

35.6

(82)

g
‘”@2 =
NG

8

{42) or less

» Connection diagram

Connector name

Black
1 COM
d Red 2 24V
Black
1 COM
< Red 2 24V
. Black
1 COM
i_—/\/’@‘J Red 2 24V
\/ Black
1 COM
[ < Red 2 24V

GR1

GR2

GR3

GR4



-+ SOLENOID VALVE SET

. 35.6

29

P
=
o
(90
28 ! (3m
82

/ EeRi: P k) 20)
28.4 g

1
i
13
T
|
|
|
1
1
1
!
1
|
1
i
1
H
i
!
H
!
|
I
|
|
|
!
1
1
1
|
1
!
i
H
H
1
r B
¥
i
t
}
1
!
|
!
!
!
H
i
i
|
|
|
1
1
t
i
|
i
i
|
|
!
H
i
1
i
i
!
|
-

oriess
& (36.4) (45) or fess
]
« Configuration * Connection diagram
No. Name Single [Double| Specification Connector name
Black
@ | Valve 1 2 T oM
SOL1A GR1
@ ! Manifold block| 1 | 1 [ AN——ed 2 248
@ | Quick couplingt 2 | 4 | ¢4 Biack
@ | Block plate 1 0 SOL1B FQTI Red ;gfg‘ GR2
® ] Quick coupling| 1 1 ¢ 6
@ Silencer 1 1 SOL_ZA{ Black 1 COM GRa
@ | Connector 2 | 4 | SMR-02v-B LEA R | 2 246 |
(| Connector 4 | 8 | SYM-001T-0.5 Black
— | Installation boit 2 2 | M3x256 SCLZB {—nT Red ; ggg GR4

e e e e e e

Fig. 4 7E Cutlire dimension drawing

- 413 -



(4) HAND INPUT CABLE (HAND CHECK CABLE)

B Ordering format: [E-HC15C

B Outline
- This option is used when the user manufactures the pneumatic hand.
- This cable is used to lead the hand open.,close confirmation signals and grip
confirmation signals to the controller.
. One end of this cable is connected to the hand signal input connector on the
robot wrist. The other end is connected to the sensor in the user-manufactured

hand.

W Configuration

Table 4.13 Configuration devices

Name Type Qty. Remarks
Hand input cable 1E-HC1BC 1

B Specification ,/ outside dimension

Table 4.14 Specification

item Specification ' ‘ Remarks
Size X No. of cores 0.250 X 8 cores
Total length 370mm Incuding curl section 150mm
e oo ;T =

HR10A-10WTP-12P

I

|

I

1

i

|

i

i

|

I ! I

I 1 1

| 1 i

i ' |

i 6010 150210 160210 i :

i { : i 1 i |

1 ! I

i

I X I

1 | f

I ; [

1 \ 4 |

] — — f

i (Yaliow) 1} INl 111N [

: E;urpleg 21Nz 21 1N2 E

rown 31183 3] 1K3

: (Biua) 4| we 414 :

I {Black) 5| 24 5| 24G 3

| {Green) 6 | COM 6 [ COM ]

! (Red) 7| Spare 7| Spara |

: (¥hite) - 8| Spare | 8| Spars :

' Fig 4.8 Outline dimension drawing (US.A JAPAN) {EUROPE) !

b i
_________________________________________________________________ i}

-4 14 -



) HAND OUTPUT CABLE (SOLENOID
VALVE CONNECTION CABLE)

W Ordering format :

#l Outline
- This option is used when a sclenoid valve other than the option solenoid wvalve

set is used.

IE — GR35S

- A connector connecied to the input terminal in the robot is connected on one

end, and the other end is a coupling bridge.

B Configuration

Table 4.15 Configuration devices

Name Type Qty. Remarks
Hand output cable 1E— GR35S 1
B Specification ./ outside dimension
Table 416 Specification
Hem Specification Remarks

No of cores

2 cores X 4

bridge.

One end connector, one end cable

Size X Ne. of cores

0350 X2 corex 4

satz (Total 8 cores)

Total length

350mm

1
i
|
!
i
[
1
1
|
!
}
!
t
1
1
!
1
|
1
1
1
1
!
j
H
i
1
1
1
1
!
1
!
|
1
1
1
1
[
1
I
I
1
1
1
1

+ Configuration

No. ltem Oty. Specification
O | Connector 4 | SMR-02v-B

@ | Connector 8 | STM-001T-068
@ | Twisted wire | 4 [ 0.38Q X2 core

Fig. 49 Outline dimension drawing

e e e e i ot im Em Em e e e = e e e i e R EE e e o v T e e e e e e e e e e e e

* End free wiring bridge

« Connection diagram

Connector name

White
S 15 SOV
White
Black ;gg\y
White
B 11 SOV
White
Black ;gg\y

GR1

GR2

GR3




(6) HAND CURL TUBE

B Ordering format : @ Single : 1E—STO4QZC
® Double : 1TE-ST0404C

I Outline _
- This is the piping curl tube for the pneumatic hand.

W Tvpes
Table 417 Configuration devices
Name Type Qty. Remarks
Curl tube {(Single: 2) 1E-8T0402C 1 For single hand : ¢ 4 tube 2
Curl tube {(Double : 4) 1E-8T0404C 1 For double hand: ¢ 4 tubse 4

B Specifications / outline dimensions

Table 4.18 Specifications

ltem Specification

Materia! Urethane

Size QOuter diameter ¢ 4 X inner diameter ¢ 2.5

(Tocling side)

Fig. 410 Outline dimension drawing

- 4.16 -



i

(7) CALIBRATION JIG

M Order formeat: 1E-INST

M Outline
- This jig is used to calibrate the robot's coordinate origin to improve the deviation

accuracy of the coordinates during palletizing or interpolation.

B Configuration

Table 4.19 Constraction eguipment

Name Type Amount Nots
Calibration jig 1E-INST 1
Instaliation boits Mo X 12 4

Pin

1

-Table 4.20 Linear interpolation path accuracy anticipated with adjustment

ftern

Using calibration jig

Mechanical stopper
method : Standard

Remarks

Path accuracy

Approx. T 05 mm

Approx. £20 mm

Speed 10% (50mm.~”s) value at
robot face area 300 x 200mm

M Calibration methed
M Fix the robot on & base such a2s a2 iable 10 be used as a reference
@ lInstall the calibration jig onto the robot flangs.

@ Release the robct brakes.
@ Hold the handle on the jig, and align the jig reference plane to the table surface

(Z direction reference)

reference).

B Qperate the controiler and set the reference
parameter in the memory.)

and ihe referance machining plane (XY direction

(Set the reference coordinate

For the standard method, the each axis is pushed against the mechanical stopper
and the reference coordinate is set instead of step @.

[Caution] Calibration must be done by the user. The standard method is the

mechanical stopper method.

45 dnll through
(even cylindrical divisions)

511 % 7 countar bere
(from rear surface)

+0.012
#5H7 mer hole
ol —2

Am— .

14
p=y
ﬁ%
5
&z
&
H
L] 065 ]
&
2
A
1L HEL S k 188

410

1L

T ]

B

i Fig. 4.11 Reference dimension drawing
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(8) TEACHING BOX (P6TB — TE)

B Order format: PETB-TE

B Outline
- This device creates a robot program by teaching (moving the robot and
memorizing the positions). The jog feed and position display required for teaching
can be done easily. With the large keys and 16-character X 4-line LCD display,

simple programs can be created, edited and coniroller.

H Construction
Table 4.21 Configuration devices

Name Type Qty. Remarks
Teaching box PETEB-TE 1 Cable 5m, including hand sirap

B Specifications ,/ outline dimensions

Table 4.22 Specifications

Hem Specifications
Qutline dimension 05 (W) %220 (H) %25 (D) (Refer to outline drawing)
Body coler tight gray (Munsell color: 7.65Y7.64.70.73)
Weight Approx. O.45kgf (Only arm, exciuding cable)
Connection method Connect to controller with 25-core D-Sub connector: Cable length Sm
Interface RS - 422
Display method LCD method: 16 character X 4 line LCD illumination: Back light
Operation section 28 keys (Figs. 4.12 and 4.13)
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» TEACHING BOX (P8TB — TE)

Hand strap
Enable  Disable switch

Emergency stop switch
LCD

Operation key

Teaching box body

Cable (&m)

Connector

B Installation method
Connect to the RS-422 connector on the front of the controller.
[Caution] The emergency stop state will be entered if the teaching box is
disconnected during robot operation. Turn ON the "Emergency stop cancel
switch” on the front operation panel of the controller before

disconnecting the teaching box without stopping the robect cperation.
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- TEACHING BOX (PSTB—TE)

B Key layout and main functions

o o e e —— oo
]

:

i )

§

; MITSUBISHI F‘ab“ Disabie Emergancy stop /® @ : Emergency stop switch.

: }[ ji (@ : Teaching box validity changeover switch
; Q Pere-TE l ) @ : LCD display

: @ : <TQOL, JOINT, XYZ > keys

: { ) The jog mode is selected.

LB | 1 ] ®: <SPD> key

: Tl Fransparent The interpolation speed is set.

: ®: <STOP> key

: Interrupts the program and decelerates,’
! and stops the robot

! @ : < STEP,”MOVE > key

: Executes step jump

: & : <+ FORWD > key

: Exscutes step feed

! @: <—-_//BACKWD > key

: ZED Executas step return.

i . i 0 : < COND > key

: oD Sets the interpolation, speed and timer
| i—-‘ @ : <AIARM RESET > key

i |2 COND Resets the alarm.

! v | @ : JOG control key

! 2ol CHAR Rotates each axis when joint jogging is
| h: selected, and moves the robot along the
! — = RLE';?;* coordinate system when the cariesian
i . jog is selected. When a numerical value
i ' is input, each value will be input.

i

|

1

|

|

|

|

1

1

|

|

W< AaDD / 1t > key -

@<RPL / | > key

| @< DEL /<> key

| ® < HAND / —=> key
|

| @ <INP / EXE> key

®<POS / CHAR > key -

Adds and registers position data or condition data as step

data.

Moves the cursor upward (1)

. Compensates the position data or condition data.

Moves the cursor downward (1)

. Deletes the position datz or conditfon data.

Moves the cursor to the ieft (=)

. Opens or closes the hand.

Moves the cursor to the right (=)

—inputs condition data or executes step feed.

The changes the editing screen or changes betwesn
numerals and alphabetic characters.

Fig. 4.13 Teaching box key layout and main functions



(9) PARALLEL 170 INTERFACE

B Ordering format: 2E-3110,/2E-31I0E

B Outline

+ This is used to expand the external irnput/output.‘

W Configuration

Table 4.23 Configuration deavices

Name Type Qty. Remarks
Paraliel /0O interface 2E-3110 1 | U.S A, JAPAN
2E-31I0E 1 EUROPE

H Specifications
The inputoutput circuit specifications are the same as the standard mounted
parallel 1,70 interfasce. Refer to Chapter 3 for detzils

Table 4.24 Specifications

ltem Specification
Outline dimension 85 (W) X220 (M) x25 (D)
Connection method Connect to option slot on rear of controller
No. of input/output points General purposs input 20
(par board) General purpose output 16.

B [nstaliation method
Install in the option slot (OPT2) and (OPT3) c¢n the rear of the controller,
and connect the connector

B Others
«Use of the (10) external 17O cable for the connection cable is handy.

+ Designate two boards when two are required.
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- PARALLEL 170 INTERFACE

W Parallel 170 interface {1st expansion board)

Table 4.25 List of 1st expansion board pin Nos. and signal assignments

oinl . Function name bin . Function name
Mo, Signal Exclusive / No. Signal Exclusive /
power Source, COmMmMOD power source, common
i FG 26 FG
2 OV :For pin 4-7 27 OV :pin 28-32
3 12V.724V : For pin 4-7 28 12V.724V ; pin 29-32
4 | General output 100 29 | General output 104
5 | General output 101 30 | General output 105
E | General output 102 31 | General output 106
7 | General output 103 32 | General output 107
8 OV : For pin 10-13 33 QV : For pin 35-38
q 12V 724V For pin 10-13 34 12V,724V : For pin 35-38
10 | General output 108 35 | General output 112
11 | General output 108 36 | General output 113
12 | General output 110 37 | General output 114
13 | General output 111 38 | Germeral output 115
14 COMQO : pin 15-22 38 COM1 : pin 40-47
15 | General input 100 40 | General input 108
18 | General irput 101 41 | General input 109
17 | General input 102 42 | General imput 110
18 | General input 103 43 | General input 111
19 | General input 104 44 | General input 112
20 | General input 105 45 | General input 113
21 | General imput 108 46 | General input 114
22 | General input 107 47 | General input 113
23 Not used 48 COM2: 24, 25 48 50
24 | General input 116 49 | General input 118
25 | General input 117 50 | Gereral input 118

-
I

I

! | .26
: “‘-\.-. )

i

|

)

5 g L.

I

I

1

: .7C board

i 25 - [ L1 B0
I )

I

I

I

!
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« PARALLEL 170 INTERFACE

W Parallel |70 interface {(2nd expansion board)

Table 4.26 List of 2nd expansion board pin Nos. and signal assignments

Bi Function name Pin Function name
i Signal Exclusive / Ko Signa! Exclusive /
power SOUFCE, COMMON : power soufrce. COMMOnN

1 FG 26 FG

7 QV : For pin 4-7 27 GV : pin 28-32

3 12V, 724V : For pin 4-7 28 12V./24V : pin 29-32

4 | General cutput 200 29 | General output 204

5 | General output 201 . 30 | General output 205

6 | General output 202 31 | General cutput 208

7 | General output 203 32 | General cutput 207

8 OV : For pin 10-13 33 QV : For pin 35-38

g 12V./24Y : For pin 10-13 34 12V.724V : For pin 35-38

10 | General output 208 35 | General output 212

11 | General output 209 36 | General output 213

12 | General output 210 37 | General cutput 214

13 | Genera! output 211 38 | General cutput 215

14 COMO : pin 15-22 39 COM1 : pin 40-47

15 | General input 200 40 | General input 208

16 | General input 201 41 | General input 209

17 | General input 202 42 | General input 210

18 | General input 203 43 | General input 211

19 | General input 204 44 | Geners! input 212

20 | Genersl input 205 45 | General input 213

21 | General input 208 46 | Gereral input 214

22 | General input 207 47 | Genera! input 218

23 Not used 48 COM2 : 24 25, 48 B0

24 | General input 216 48 1 General input 218

25 1 General input 217 56 | General input 219
| ettt i
! t
I I
1 1. 26 !
1 e - I
i ""‘h-\-n"' |
i !
' ]
I |
1 i
e A S~ |
| )
I !
I g
: 70O board :
f 25 -~ | e 50 :
I
| :
| |
1 I
! I

Fig. 415 Parallel 170 interface card connection and pin layout
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(10) EXTERNAL 170 CABLE

B Order format: 1/ 0-CBL

B Outiine
- An exclusive cable is available to connect the parallel I,/0 interface connector to

an external peripheral device. One end of this cable conforms to the parallel /0O

interface connector and the other end is free Connect the input/ output signal

on the peripheral device side to the free end.

B Configuration

Table 4.27 Configuration devices

Name

Type

Qty.

Remarks

External 1L/0O cable

l0O-CBL

B Specifications
Table 428 Specifications

ltem

Specification

No. of cores X wire size

B0 cores X {0.18 SQ

Total iength

5m

B Installztion method

Table 429 Connector pin Nc. and wire color

Pin

F;llon wire color PNLn wire color F;«Iiun wire coler F;;Qn wire color Na wire color
1 1 White/black A || 11| White/black C 21 | White/red A 37 | Pink/black B 41 | Pink/biack D
2 | Yellow/black Al 12 | Yellow/black C |l 22 | Yellow/red A 32 | Gray/black B 42 | Gray/biack D
3 | Biue/black A 13 | Biuvesblack C 23 1 Blue/red A 33 | Red/black B 43 | Red/black D
4 | Green/black A 14 | Green/black € 24 | Green/red A 34| Purple/black B || 44 | Purple/black D
5 | Orange/black A || 15 | Orange/black £ || 25 | Crange/red A 35 1 Brown/black B 45 | Brown/black D
6 | Pink/black A 16 Pink/black € 26 | White/nlack B || 36 | White/black D || 45 | White/red B
7 | Gray/black A 17 | Gray/black C 27 | Yellow/black B || 37 | Yellow/Dlack D || 47 | Yellow/red B
8 | Redsblack A 18 | Red/black C 28 | Blue/black B 38 ¢ Blue/black D 48 | Blue/red B

9 | Purplesblack A {19 | Purple/black C || 29 { Green/black B 39 ] Green/black D 49 { Green/red B
10 | Brown/black A 20 | Brown/black C 30 | Orange/black B |\ 43 | Orange/biack D || 50 | Orange/red B

- 4. 24 -




« EXTERNAL 1,70 CABLE

B Connection and outer dimensicn
Each of the 50 signal wires has a color display and dot mark on the sheath for
identification. Refer to the wire color designation given in the “parallel |70 interface

connector pin layout” and connect them accordingly.

(Example) Pin No : Color display
21 : White,~Red /A

l—> Type of dot mark {As follows)

Dot mark color

-+ Coating color

pommmm e e e ———— e o o e e e e e e o e — -
Dot mark type Dot pattern
_2 2
Type A | :
3, 2
Type B l
2,,6,
Type C {

Type D _’H—’—‘i

1-4-..25 f

Receptacie type :BTAE-40500-21D (D8) ~.e DDK
Plug type :B7E-30500 ¢ v o-eee o e DDK

[
'
—

Biim—

Fig. 4.16 Connection / outline dimensions
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(11) RACK ADAPTER

B Ordering format: 2E-RACK

B Outline
- This adaptor is used when ins_talling the controiler in & 19-inch standard rack

- Tighten the rack adapters with the screws on the side of the controller.

B Configuration

Table 4.30 Configuration devices

Name Typs Qty. Note
B 1 set | The installation screws are enclosed with
Rack adapter 1E-RACK | (2ncs.) | the controller.

B Outline dimensions / installaticn section dimensions

- Dimensions for the 19 inches standard rack.

480

} )
| 485
380 32 4-6 xi0 slot
. /(Fcr MBS fixing screw)

1 4 F)

0
O
0
0
©

181
202

100
— [ ]

61. 5
o)

—

Rack adapter

H
H
1
I
|
|
1
|
i
1
I
1
1
1
I
!
|
|
]
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
I
H
i
1
¥
1
!
; (Unit : mm)
i

i

Fig. 4.17 Outline dlmen3|on drawmg

B [nstallation method
. Tighten the rack adapters. with the screws on the side of the controlier.

[Caution] The controller weighs approx. 28kgf. Make sure that the
entire weight is not supported by only the rack adaptor.
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(12) PERSONAL COMPUTER CABLE

M Ordering format: @ For MAXY, PC/AT .. RS-MAXY-CBL
®For PCS8 ... . RS-PC-CBL

M Outline
This is an RS-232-C interface cable for connecting the controlier and personal
computer. Note that the above ih’cerface cable may be usable with the personal
computer on hand. Confirm the connection specifications when ordering.
Personal computer cables for the Mitsubishi MAXY and for the NEC.P09801 are

available.
"M Tvpe
Teble 431 Configuration devices and types
Name Type Qty. Remarks
Personal computer cable{For MAXY & PC/AT) | RS-MAXY-CBL 1 3m
Personal computer cable (For PC8801) RS-PC-CBL 1 3m

[Reference] The personal computer cable is the same as for the < MOVEMASTER >,

B Connaction specifications

(1) For MAXY &PC/AT

Controller side Personal computer side
(Sigrnal name, pin No.) (Signal name, pin No.)

(FG) 1 1 (CD)

(SD) 2 2 (RD)

(RD) 3 3 (8D)

(RS) 4 4 (DTR)

{CS) 5 5 (DSR)

(DR) 6 8 (CTS)

(ER) 20 — 7 (RTS)

(sG) 7 5 (GND)

(2) For PC2801

Controller side Personal computer side
{Signal name, pin No.) {Signai names, pin No)

{(FG) 1 1 (FG)

(SD) 2 2 (SD)

(RD) 3 = 3 (RD)

(RS) 4 4 (RS)

CS) 5 =< 5 (CS)

(DR} 6 & {DR)

(ER) 20 = : 20 (ER)

sG 7 7 (5G)

Fig 4.18 Connection specifications,/” (RS-232-C cable)
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(13) PERSONAL COMPUTER SUPPORT S/W

B Ordering format: @ For PC88 ... SW-PC-3
® For MAXY ... SW-MAXY-3
® For PC/AT .. SW-AT-3 (Japanese version)
SW-ATE-3 (English version)
B Outline
This handy software fully useé the perscnal computer functions, and is used for the
initial start up of the robot to the creation, editing, execution and control of the
program. "
B Features
{1) Operation Is easy with the guidance method and menu method
Initial setting of the controller and starting operations can be done easily
following the instructions on the screen. Even a beginner can easily do the work
required to create and execute a program.
(2) Improved work efficiency with ample support functions
With the mulii-window method that allows multiple work and displays io done
simultaneously, the work efficiency can be greatly improved. The renumbering,
copying, searching, grammar check and step execution functions have been

strengthened making program editing and debugging work easy.

B Type
Table 4.32 types
Part name Type Oty. Remarks

Personal computer support software _ - . . .
(for PCO8O1) SW-PC-3 1 set| With one instruction manual
Personal computer support software _ _ . .
Gor MAXY) SW-MAXY -3 [1 set| With one instruction manual
Personal computer support software _ _ . . .
(Gor PC/AT DOS/V) SW-AT-3 1 set With one instruction manual
Personal computer support software _ R With one instruction manual
(for PC/AT) 7 SW-ATE-3 1 set (English specifications)

[Caution] This product comes on 35 inch floppy disks.
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- PERSONAL COMPUTER SUPPORT S/W

M Functions

Table 4.33 Functions

Functions Details
’ ‘ - PCOB0Y Series and compatible modats that are VM and higher (e_nxcluding XL/
Applicabla XL2/7XA/LTH :
model MAXY | MAXY Series
PC/AT | PC/AT compatible models Japanese DOS./V compatible

- Command input (syntax check selection possible) comment description
Editing functions . Program registration and deletion, position registration and dsletion
File cperation {read.”write to floppy disk, read.”write to controller) edit/delete,
end
Call and search (line No, character)
- Copy, cut paste (range designated)
- Coordinate data addition, subtraction
Line No. automatic generation, renumbering, syntax batch check

Program selection
Exscution functions . Program execution (head. range designated step)
- Direct execution (menu selection. command input)
- Current position jog‘mode selection
Program and error reset
- Jog operation {mode speed, movement amount selaction)

Hand open,close state

Monitor functions + Counter details :

- Input signal and output signal status (binary, decimal, hexadecimal)

. File management (list, copy. name change delete. initialization. back up restors)

Management functions
. Print (file list, program list, detail, counter)

- Initialize start-up {(switch operation etc.)

Auxiliary functions + System ROM version read

- Environment setting (robot type selsction. communication parameter, printing
style. drive directory, etc)

+ MS5-DOS command execution

+ The execuiion functions, monitqr functions and some cother functions are valid
only when the controlier is connected.
» The program being executed or the robot movement cannot be stopped with

the personal computsr.
. The above jog operations are substituted in part with the actual teaching box

functions, but not all functions are replaced.
[Caution] The {12) personal computer cable is required.
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(14) EXPANSION SERIAL INTERFACE

B Ordering format: 2E-31SI0O
B Outline
This is used to expand an

interface and RS-232-C interface on the front of the controller to allow multi-drop

link communication and serial communication.

W Functions
The expansicn serial interface has the following itwo communication functions. One of

the functions can be selected and used. A maximum of two interface boards can be

mounted.

Tabie 4.34 Communication functions

Na.

Cornmunication functions

Description

Multi-drop link functions

This has the functions as the local station that is one of the Mitsubishi
sequencer comimunication networks.

The multi-drop link unit is connected using the RS-422 interface to
create 2 link system.

With this /O (96 points each) is possible through communication.
The system can alsc be constructed with less wiring.

Refer to the sequencer manual for details on the multi-drop link

Master station Local station Local station

Local station
(Controlier)

L1 O

Il

Multi — drop exclusive cable

Seral communication
functions

This function allows connectors having the same functions as the RS-
422 connector and RS-232-C connector on the front of the panel tc
be used with one board. Both connectors can be used simultansousiy.
Whan connected with an external device (personal computer, etc.), the

| robot programs can be up./downloaded and the robot can be operated.

Parsonal computer gtc.

Controlier
C—1 C

I

RS-232-C or RS-422 cable

- 4,30 -
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« EXPANSION SERIAL INTERFAC

B Transmission specifications

Table 435 Transmission specifications

ltem

Specifications

Communication with multi-drep link

Serial communication

interface

According to RS-422, RS-485

According to RS-232, RS-422

Transmission method

Half- duplex communication
{no procedure)

Full-duplex communication
{no procedure)

Synchronization method

Asynchronous

Asynchronous

800, 1200, 2400, 4800,

Baud rate 19200, 38400BPS 9800, 192008PS
Start bit 1 !
Datg Data bit 7 7 or8
torm Parity bit 1 1 or none
Stop bit 1 1or 2

Error detection

With parity check {even)

With parity check (odd.”even)
none

or

DTR.DSR

(ERDR) control

Not provided

Provided

X ONLOFF control

Not provided

Not provided

Data format

Start hit + data bit
+ parity bit + stop bit

Start bit + data bit
+ parity bit + stop bit

points

No of possessed 170

182 points (96 input points./956 ouiput

points)

W Standard configuration

Table 436 Standard configuration

No. ltem FProduct name Qty.
1 {Expansion serial interface board| E31S}0 1
2 {Multi — drop exclusive cabie ECOSLNK 1
3 ilnstruction manual BFP-ABB28 1

The external devices such as the personal computer and connection cables such as
RS-232-C and RS8-422 must be prepared by the user
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EXPANSION SERIAL INTERFAC

B RS-232-C connector specifications

+ RS-232-C connector pin layout

The correspondence of the RS-232-C connector in Nos. and signal names
is as shown below

"‘"““"“"“““"‘l

+ The function of each signal wlre in the R3S~232-C connector is shown below
Table 4.37 Signal names and

functions (R5-232-C)

Pin No. | Signal name jhsutsoutput Functions
1 FG This is the frame ground, Connect the G terminal on the controller.
2 sD (TXD) Qutput |This is transmission data sent from the controller to the external device.
3 RD {RXD) Input |[This is the reception data sent from the external device to the controller.
4 RS (RTS) Qutput [ This is the data transmission request signal sent to the external device
5 CS (CTS) input |This is the data transmission permit signal to the controller
B DR (DSR) input | This is the extarnal device’s transmissicn,/reception preparation ready signal,
7 SG | This is the ground for the signal wire
20 ER (DTR) Qutput | This is the controller’s transmission,/reception preparstion ready signal.

Compatible connector :

B RS-422 connector specifications

« RS-422 connector pin layout

14
The corraspondence of the RS-422 connector in Nos. and signal nzmes is as shown bsiow.

DB-25FP (plug side (pin side) or equivalent (Japan Aviaticn Elactronics}

Table 4.38 Signa! names and functions (RS- 422)

Pin No. | Signal name [meutsouteut Functions
1 CB Input | This is the extemal devices transmission/reception preparation ready signal
2 CA Output This is the coniroller's transmission,~reception preparation ready signal
3 SG This is the ground for the signal wire
4 BB Enput This is the reception dat2 sent from the.external davica to the controllar
5 BA Output This is transmission data sent from the controller t¢ tha external device
B CBL iNnput | This is the extemal dovice s transmission./reception preparation ready signal
7 CAL Output This is the ¢ontroller s transmission recepticn preparaticn ready sigral.
8 BBL n put [This is the recestion dats sent from the external device 1o the controller.
9 BAL Qutput | This is transmission data sent from the controlier to the external device

|

Compatible connector :

-4 32 -
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(15)ADDITIONAL AXIS INTERFACE

M Crdering format: 2E-31AXS

H Outline

This is the generai—purpose servo amplifier control axis used together with the E

Series controller,

B Function

The additional axis interface has the following functions.

{1) Using the additional axis interface and the general purpose servo system as 2
set, one axis such as the travel axis can be controlled with the controller.
A maximum of two additional axis interface boards can be instailed allowing a
maximum of two axes to be controlied.

(2) Various general purpose servo amplifiers (Refer to Table 1.6) and servomotors
can be used.

(8) Jog operation of the additional axis is possible from the teaching box.

(4) Programming and teaching play back of the additional axis using MOVEMASTER
commands is possible.

{(5) Simultaneous start interpolation of the robot and additional axis is possible.

B System configuration

[Prepared by user, work range]
Power cable

PBETB-TE | * ! * 1 : Separzste option

% 2: The options for this are the additioral
Fig.4.21 System conflguratlon interface card and signal connactor

i

i

=l
3

1

¥

H

i 1
| i
! , i !
! Robofc unit ) Separate :
! RV-E ! power supply . i "
i | ’ !
; ! Serve amplifier :
H — : ]
i —
| Robot controller E B M :
1 3
1 CR_ _E _______ Seperate Encoder i
! | Additiona axis | Signal {_ power supply P :
i I interface cable For power signal !
] ! — For brak M : AC motor!
i ]' E31AXS or brakes B: Brakes !
: : E : Encoder :
! : % 2 Near — point |
. | Teaching box dog I
' |
: |
| |
: 1
: 1

[Caution] The above drawing shows only cne additional axis.
B Usable servo systems
Table 4.39 Usable servo systems

Marker Type
MITSUBISHI ELECTRIC CO.| MR-H, MR-J (Encorder output line driver type)
YASUKAWA ELECTRIC CO.| SGD
NIKKI DENSO NPSA-G
MATSUSHITA ELECTRIC MSD

[Caution] Refer to catalogs issued by each maker for the servo system details.
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- ADDITIONAL AXIS INTERFACE

M Additional axis interface specifications

Table 4.40 Specifications
Item Specifications

Type 2E-31AXS

No. of controllable axes 1

_ MR -H (ABS, INC method)
Compatible amplifiers MR — J encoder output line driver type {(NC method)
Other maker general purpose amplifiers (INC method)

Qutput pulse rate Max. 400kHz

Tolerable input pulse {Max. 250kHz

Positioning completion, brake interlock, servo alarm, operation ready, encoder A

Input signal B and Z, origin dog
ABS (preparing transmission data, bit O, bit 1}

Emergency stop, serve ON

Alarm reset, forward,“reverse command pulse
Counter clear, brake signal

ABS (operation mode, requesi, data store)

Output signal

Connector PCR —~ S50FS (case: PCR - LSS5CLA): Honda Tsushin
MOVEMASTER command method
Program method and
teaching playback method
Control functions Simultaneous start interpolation control
(Only starting is meatched. The interpolation path cannot be regulated.)
L cr s Setting of operation direction for return and origin position is possible
Origin positioning (Note that origin setting is not required for the ABS method.)
Acceleration,” Plateau type, acceleration,/deceleration time setting possible
. ) Distance conirel”angle control selection possible
Position control Real value control using pitch and reduction ratio setfing
) 0.01 [mm or deg]
Min. command value {The unit is set with parameters)

: — 80000.00 to + 80000Q.00 [mm or deg.]
Max operation range (Operation limit can be set at random position.)

Max. No. of mountable |Two boards {two zxes)
[Caution 1] ABS and INC refer to the absolute value encoder and incremental

encoder respectively,

[Caution 2] If a position containing additional axis position daia is registered with
the additional axis sysitem, the No of registerable position points will
decrease by the size of the additional axis position data.

If additicnal axis position data is included in all pocsitions, the No. of
registerable position points will be approx 1600 points.

W Standard configuration

Table 4.41 Standard configuration

No. Pari name Type Qty.
1 ladditional axis interface board E31AXS 1
2 |Connector PCR-SB0FS 1
3 |Connector case PCR-LSB0LA 1
4 {lnstruction meanual. BFP-ABB27 1

The serve amplifier and connection cable must be prepared by the user.
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- ADDITIONAL AXIS INTERFACE

B Connection of MR-H type (Mitsubishi)

; Raady A
: EMG CFF ON r=9 {Nota 3] :
! =3 | Regererative option !
; MC s g ;
i Yo i
; o :
H 1 1 :
i 57 ] Servomator _ :
: NFB MC - O 7o
AC pewsr supply— 1 € o™ = oo
H e | H
; 200~230v —5 | © oo S v
; 50/60Hz  —G ol 0™ 0 e po
i too
: R1 | :
Rebot contrellar 21 !_SNE ! :
Acditional interface GI\FH; f}:f"}:r Detocts :
25-31AXS hie | |
H CON1 CN1 i 1
2 SON 12 SN T2 ke B L J
: SG_| 16 1 = Within Bum |
i RES] 15 - z
SER Ny ] gs 2 . Within 2m [
5 CERE" AP e e | i
! VERE] 13 | 44 |thowe 4311 | MO1 i —
i E:r- zg OLd | 45 ][Nota 4) 2 MOZ2 — “Monitor T) :
: EMG EMG] 4 | [Nots 2) Q N '
: ENF 42 I 5 T thiste 21 4 MOG 10k Q Meoniter 2 ;
: PP f— - o= =g = ——— N :
PER! 11 t L PR | 1t Parametar unit
: N G i3 CN4 MR-PRUIT E
: NP3 £ W :
: NPR] 36 e——— ! _{1' NPR 5 H
: U {2 I :
: LA TE f A4 :
' LAl S — LART 5 :
LG |3+ 5 13 :
: B | & i B | 8 :
: \ER 7 +—+ L ERTT :
' < | HZ [ i
LZRI § T — o ———— 7R § i
VIN | 76 VIN | &
MDD, 77 VDO | 27 {[Note 1)
: 591 2 759 [ 2 i
; el e :
: ICLE 8 TCL| 25 | tNote 4] :
ERY AL 48 :
D | 43 20 | 4 ;
vBR| 2i VDD | 2] | [MNote 13 :
G ——2_C . :
&9’ i’g { Near — paimt deg ;
External toraus limit T 13
! Procorttional eantrol 9 ]
: Forward run stroke end Se 1 3 | :
: Reverse rur stroks end 1SNt 39
i 1 $6. | 40
! LGl 3 FIER
; g :g Usad for torque limit TLAR| 77
: 2 command {+3 (=3 (6_| 28
: 019 MisR | 26
: TANT 29
: Within_2m 16 |
MBI E——
M8 7 Contaet for motor brakes

{Caution 1] The 24V power tolerable power from the VDD terminal is 200mA or less.

[Caution 2] Always connect the ermargency stop EMG.

: [Caution 31 When using the regenerative option, disconnect the connsction to the internal
regenerative resistor P and C, and comnect the option between P and C.

[Caution 4] The connection is not required when using the absolute position detection :

system
Fig.4.22 Example of connection with servo amplifier MR-H







5. EXPLANATION OF SPECIFICATIONS

This chapter clarifies the range of the guarantee, including the definition of
specifications, so that the robot may be introduced smoothly, and trouble prevented
beforehand. Safety measures that must be observed when selecting the rcbot, designing
the tooling and studying the sysiem are also explained.
- 5.1 Definition of specifications
5.1.1 Position repeatability and positioning accuracy
The position repeatability listed in catalogs and specifications is defined as

follows.
(1) Position accuracy is the space coordinates (X, Y, Z) that are used as the
reference when the robot is repested moved over an operation path under

the same conditions.
{2) The reference point is the intersection of the P axis core and tooling
instaitation flange surface.
For the E Series robot, the positioning repesatakbility and positioning accuracy are
assumed and measured as shown in Table 5.1,

Table 5.1 Specified accuracy value

[tem Specified value Specification conditions

Repeatability is a valus obtained by averaging the max. value and
min. value of the regeneration positions and adding =+ .

Position repeatability XY Z-x004mm

The positicning accuracy is the distance obtained by averaging the max value

iti XY Zoo01mm
Position accuracy 0 and min. value of the reganeration points from the teaching point.
[ = T T T T T T T T e T T T T S S ST T T
13 |
i 1
1 t
§ 1
1 i
! !
! 1
| = Regeneration peints ;
| =
: e X. Y. D :
| 2 1
1 = 1
| © I
! © 1
! Ll 1
1 1
1 i
! - 1
I Positicn repeatability 1
1 H
1 1
! . !
1 Positioning agcuracy + Measurement conditicns i
-— . . . 1
| Load during measurement - ----The rated load is applied to the
: load weight reference point shown :
| in Fig. 5.2. :
] " .
| Repetition movement - - - - 10 times at 20% speed t
: 10 times at 100% speed :
: Measuring instrument---- - - Non — contact displacement meter. :
| !
l

[Cautaon] The positicning accuracy listed in the specifications were obtained by
accuracy measurement under the same conditions, and does noti include the
robot working environment or conditions. The accuracy may also drop slightly
aven over the same path depending on if there is a workpiece or due to the
arm slackening or expanding during repetition when ihe temperature changes.
These specifications also do not apply if the speed during teaching and the
actual speed differ, and do not apply to the coordinates or position accuracy

obtained by numerical setting.
-5 1 -




+SPECIFICATIONS

5.1.2

Generally only the weight

Rated load (load capacity)

is indicated for the robot load capacity. However,

restrictions will apply when the load is largely deviated even when the same tools
or workpiece weight is used. Cenfirm the Tollowing points when designing of the
tooling or selecting the robot. _

(1)
(2)

(3)

[Caution]

[Caution]

Fig. 5.2 Load center of gravity
: (when load volume is relatively small) : RV-E2, RV-E2M, RV-E2-5R, RV-E2-5W

The tooling must have the smaller of the tolerable moment and tclerable inertia
values listed in Table 2.1 Robot arm standard specifications.

The distribution dimensions of the weight position when the load volume is
relatively small are shown in Fig. 2.1. Refer to the drawing when designing the
tooling. _

Even if the load is force instead of weight, the tooling must be designed sc
that the tolerable movement value listed in Table 2.1 Robot arm standard

specifications

The load capacity is greatly affected by the rchbot's operation speed and
operation posture. Eve if the above tolerable range is entered, overloads or
overcurrent alarms may occur. In this case, the acceleration/deceleration
time setting, operation speed and operation posture must be changed.

The load cverhand armount such as the movement or inertia specified in this
chapter is the dynamic limit value determined according to the capacity of
the motor that drives each axis and the reduction gears. Thus, these values
do not guarantee the accuracy in all areas of the tocling The accuracy is
guaranteed at the center point of the mechanical interface Thus, if the
work point is separated from the flange when using long and low-rigidity
tooling, the position accuracy will drop and vibration may occur.

1
3
| Unit : mm :
i i
L Gl 1200 !
v g |
g Wl s it ;‘;@—— P axis rotation center ;
% L 1.5kef | rrrzraTp 1135 ;
7 4 (2 Okt | :
ya 1 OO i
4 / / I
A7 4 ;
4 2 % .
L f f I
.~ I L |
1 s [’ i
v, e L
— /300~ for+— = 20015 ——-—--1( — |
4 [ L 1
L/ [ [’ 1
g ?/ 5 T & R axis rotation center }
v “
" :
7 ¢ 7 |
Z 7 7 :
2 7 YL L8201 !
5 VI PP PIIIIIP PP !
4
Vodersriressdossssss s :
330| 245 185 !
|
I
[




Fig. 53 Load center of gravity
{when load volume is relatively small} : RV- E8J RV=-E3JM, RV-E3J- SR

+SPECIFICATIONS
et 3
I 1
! H
1
]I 1 Unit : mm |
1 : 1
: A s ;200 i
! ,// 1.0xgt . : " P axis rotation center j
H 4 f 1
: 2 ,’////// gt ////// 74 2140 !
! % 2 ////// 7 115 :
! L b ¥, 3.0kgf 1100 ;
! i

{ % / # i :
! v % 7 :
' 2 7 7 :

|
L/ V" [’ i

|
! ---23{ 0 g--— — 2005 — —==1C . I :

b
| L v 7 \ i
b
: 2 f ; T & R axis rotation center :
I L L’ f i
! 7 7 v, '
I A A 100 .
[ [ 7 PIIIIIIDND. 115 :
: 7 Vot 0 d AL L LS AL Liao !
| 2 | |
i

H |
: VAL S LLLLEL AL LS LIS AL lo00 !
I
i 330 230 | 185 !
|
: l
! L
! [
! t
| i
' i
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5.2 Working environment and protection specifications
5.2.1 Robot arm (Basic type)

-5 4 -

This robot arm incorporates a protection method that conforms to the |IEC Standards
P30 {fully closed type). The robot has a protection structure in which a tool or
wire exceeding ¢ 2.5mm will not contact the conductive parts in the outer sheath
or the rotary sections Note that special protection measures are not taken against
the entry of water or oil, and thus the guarantee will not cover trouble occurring
in the ﬁ‘oilowing types of atmospheres,

(1) Atmosphere where inflammable gases or corrosive gases are generated.

(2) Atmosphere where water or oil directly drop onto the rcbeot arm.

(3) Atmosphere where water or oil splash on robot.

(4) Atmosphere where dust or oil mist is generated.

When using the robot in an cil mist atmospheres such as when used with a
machining tool, the RV-E2M (6= axis specifications) or RV-E3JM (B- axis

specifications) with enhanced protection functions should be used

[Referencel IEC Standard P30 is a protective structure that does not allow z
& 2.5 3%mm straight steel wire or bar cut at a right angle and deburred
to enter an opening cn the outer sheath of a protoivpe device when
pressed with a force of 3N+ 10% {0.31kg = 10%]}.



+ SPECIFICATIONS

5.2.2 Robot arm (Oil mist specifications type)

This robot arm incorporates a protection method that conforms to the IEC Standards
P54 (waterproof type). The robot arm operation will not be harmfully affected due
to the splattering of water from any direction.

Recommended working conditions
This robot arm has been designed for use with a machine tool device.
The foliowing recommended cutting oil has been used for the Mitsubishi standard

(1)
(2)

(3)

tests.

@ Mitsubishi standard test cutting oil : Yushiron Oil No. 2 (Non-water soluble
Class 2:JIS Class 2 No. 2 or equivalent)
Take measures to prevent water, oil, or cutting chips mist from dropping onto

the robot arm.
Trouble occurring in the robot when used in the following atmospheres is not covered by

the guarantee.
Use with grinding work.

(M

(2) Atmosphere
(3) Atmosphere
{4) Atmosphere
(5} Atmosphere
(6) Atmosphere
(7) Atmosphere

[Reference]

using non-evaluated cutting oil.

where
where
where
where
where

water or oil may directly contact the robot arm.

cutting chips will directly contact the robot arm

the min. diameter of the cutting chips is 05mm or less.
large quantities of dust or oil mist are generated.
inflammable gases or corrosive gases are generatec.

The IEC Standard IPS4 is a protective structure defined as not causing

a harmful effect when 10 £05 £ . /minof water is sprayed at a water
pressure of 80 to 100kPa {082 to 1.0kaf,“cm?} over the entire 18C range
of the prototype from a position separated by 300 to 500mm. The water

is sprayed for 1 min. per 1m?® of the prototype device surface area Tfor

a total of five minutes.

5.2.3 Controller and teaching box

This controller and teaching box incorporaie a protection method that conforms to
the IEC Standards IP20 (protective type). Thus, the structure will not let solid
foreign objects exceeding a diameter of i2mm into the robot. Note that special
protection measures are not taken against the entry of water or oil, and thus the
guarantee will not cover trouble occurring in the following types of atmospheres.

1)
(2)
(3)
(4)

Atmosphere
Atmosphere
Atmosphere
Atmosphere

of 3ION+ 10%

where

inflammable gases or corrosive gases are generated.

where water or oil directly drop onto the robot arm.

where water or oil splash on robot.

where dust or oil mist is generated.

Reference] I[EC Standard P20 is a protective structure that does not allow a 12°0% mm
steel probe enter an opening on a prototype device when pressed at a force

{3.1kg £ 10 %}.
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6. SAFETY

6.1 Safety _
See the "Safety Manual".

6.1.1 Self-diagnosis stop functions

The E Series robot has the self-diagnosis stop functions listed in Table 6.1 to

prdvide safety.

Table 6.1 Seif-diagnosis stop functions

No. Function Details Remarks
1 Overlﬂ?ad protection zsr’:e::n?ig;s ‘g:::e;:e t?;al sr;eogi?f‘i'e g The drive circuit is shut off. The robot
function value will stop and an alarm will display.
2 Overcurrent diagnostic This functions when an overcurrent has| The drive circuit is shut off. The robot
function flowed to the motor circuit will stop and an alarm will display
3 E‘ncoder' wire b.reakage This fumctions when the encoder cable| The drive circuit is shut off. The robot
diagnosis function breaks or a wire breaks. will stop and an alarm will display.
o . . This funetions when a difference oceurs
4 Over-deviation diagnosis | in the actual position in regard to the| Tha drive circuit is shut off. The robot
function commanded valus and the specified| will stop and an alarm will display
pulse is exceeded.
5 AC power voltage drop | This functions when the AC power| The drive circuit is shut off The robot
diagnosis function voltage drops below the specified value | will stop and an alarm will display
& CPU error detection This functions when am error oceurs in| The drive ecircuit is shut off. The robot
function the CPU. will stop and an alarm will display
Overrun Software | This Jimit is set by the software so that L o .
7 | prevention fimit operation is possible only in the mation Iv};ile Sct’g\éea:écg':] ;slafmhutviﬁ'ai;}?:y robot
function detection range.
Mechanical | This is a mechanical stopper set outside| The robot stops mechsnically  and
stopper the software function No. 1 or 2 is activated.
Table 6.2 List of stop functions
Stop Operation | Teaching | External .
: . Details
function panal box input
This is the stopping action with the highest degree of emergency.
Emergancy O O O The servo power is shut off, and the mechanical brakes (W, $ and
stop E axes) function to stop the robot
The servo power turns ON when the alarm has been reset
This is the stopping action with a high degree of emergency The
St o 9 O robot will immediately decelerate and stop, but the servo power will
op not be shut off. Use this when incorporating a collision evasion
Sensor.

-6 1
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6.1.2 External input/output signals for safety protection measures

Table 6.3 External input,output signals for safety protection measures

Signal Cormmand Fretion . Usage methed
External . Externally instalied emergency stop switch
armergency (Is?g:;) I:S fﬁ;viogggv Ziol;;s tfniﬁ?digfeﬁ; Door switch on safety protection fence
stop Stops when 2 high-level error occurs.
] The program execution is The robot is stopped when trouble cccurs
.| Stop STP immediately stopped, and the in a peripheral device. The servo power is
£ robot stops.The serve power is not tt?rne% OFF : P
not turned OFF. '
e | gy | Tho servo power can be tumed | T, 10001 I8 stapeed when toubie oo
ON,/OFF ON/OFF with external signals surned OFF.
During The servo powsr ONOFF state | The serve power ON state is indicated with
SVA . h
serve ON is output. the display lamp
=
& | During WA This is output when the robot is | The temporary stop state is indicated with
5 stopping temporarily stopped. the display lamp.
During ERR This is output when an alarm The alarm (error) occurrence is indicated
alarm occurs in the robot. with the display lamp.

[Caution] The external emergency stop input uses @ b contact as a standard for safety

-8 2 -

purposes. ¥ the emergency stop input circuit is open when the robot is

started up, the robot will not function. Refer to the Fig. &1

safety

Examples of
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6.1.3 Precautions for robot application

The safety measures for using the robot are specified in the "Labor Safety and

Sanitation Rules” in Japan. An outline of the rules is given below.

(1) Robot installation

. Secure sufficient work space required to safely perform work such as teaching and
maintenance related to the robot
Install the controller outside the robot's movement range. (If a safety fence is
provided, install outside the fence)
Install the controller where the entire roboi cperation can be viewed.
Install display lamps, etc, to indicate the robot's operation state.

. Securely fix the robot arm ontc the fixing table with the designated bolts.

(2) Prevention of contact with operator
Install a safety fence or enclosure sc that the operator cannot easily enter the
robot’'s movement range.
Install an interlock function that will stop the robot if the safety fence or enclosure
door is opened.

(3) Work procedures
Create and observe work procedures for the robot display, operation, inspecticn and
emergencies
Create hand signals to be foliowed when several operators are working together.
Create displays such as "Teaching” and "Inspecting” to be put up when an operator
is in the robot's movement range s¢ that other operators will not operate the
operation panel (controller, control panel).

(4) Training

. Train the operators about the operations, maintenance and safety required fer the

robot work.
Only trained and registered operators must operate the robot. (Special training

following the Ministry of Labor Repeort No. 438)

Participation in the "Special training for industrial robots” sponsored by the Labor
Safety and Sanitation Commitiee, etc, is recommended for safety training.

(5) Daily inspection and pericdic inspection
Always inspect the robot before starting daily operations and confirm that there

are no abnormalities.

Set the periodic inspection standards in view of the robot's ambient environment
and operation frequency, and perform periodic inspections.

Make records when periodic inspections and repairs have been done, and store the
records for three or more vears.

6.1.4 Safety measures for automatic operation
(1) Install safety fences so that operators will not enter the operation area during
operation and indicate that automatic operation is being done with lamps, etc.
(2) Create signals to be given when starting operation, assign a person to give the
signal, and make sure that the operator follows the signais.

-63-
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6.1.5 Safety measures for teaching

Observe the following measures when teaching, etc, in the robot's motion range

()
(2)

(3)

4)

G)
(6)

(7)

(8)

Specify and foliow items such as procedures related to teaching work, etc.

 Take measures so that operation can be stopped immediately in case of trouble,

and measures so that operation can be restarted.

Take measures on the robot start switch, etc., to indicate that teaching work
is being done.

Always inspect that functions such as the emergency stop device function before
starting the work

immediately stop the work when trouble occurs, and correct the trouble

Take measures so that the work supervisor can immediately stop the rob
operation when trouble occurs.

The teaching operator must have completed special training regarding safety.
(Training regarding industrial robots and work methods, etc.)

Create 'signals to be used when several operators are working together.

6.1.6 Safety measures for maintenance and inspections, etc.

Turn the power OFF and take measures to prevent operators other than the relevant

operator from pressing the start switch when performing inspections, repairs,

adjustments, cleaning or oiling.

I operation is required, take measures to prevent hazards caused by unintentional

or mistaken operations.

(1) Specified and follow items such as procedures related to maintenance work, &

(2)

Take measures so that operation can be stopped immediately in case of trouble,

and measures so that operation can be restarted.

(3) Take measures on the robot start switch, etc, to indicate that work is being done.

(4)

(5)

(e

_84_.

Take measures so that the work supervisor can immediately stop the robot
operation when trouble cccurs,

The operator must have completed special training regarding safety {Training
regarding industrial robots and work methods, etc)

Create signals to be used when several operators are working together.
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6.1.7 Examples of safety measures
One emergency stop input circuit is prepared on the user wiring ferminal ‘block at the

rear of the controller. Create a circuit as shown belew for safety purposes.

Teaching box
Emergency stop button

Operation parel
emergancy stop Controller

Emergency stop
release button

I
1

1

1

!

:

t

!

i

I

i Aoq__ Software emergency

: stop External emergency Note)
i

i

i

1

t

DCz4v stop terminal
N B ol
M 19O

_ e !
: : Connection examgle
AC : . i
~) i —{>}— ] olo olo —0lo—
enter i Servo } D Door @ Emergency @Major I
t power 1 switch stop trouble |
R supply i I
U e e — J 5
) Note) Short circuit with a short bar
LFlg.‘ 8.1 Example of safety measures when not using this_terminal. !

(1) install a limit switch on the safety fence's door. With a constantly open contact
(a contact) wire so that the switch turns ON (is conducted) when the door is
closed, and turns OFF (is opened) when the door is cpen

(2) Use a b contact manual —return type operator emergency stop switch.

(3) Create a contact signa! that switches when a fault is detected in the peripherai
davice. .

(4) Classify the faults into minor faults (faults that are easily restored and that do
not have a great effect) and major fauits ({faulis that cause the entire system
to stop immediately, and that require care in restoraticn), and wire accordingly.

[Caution] The emergency stop input on the user wiring terminal block at the rear of
the controlier can be used for safety measures as shown above Note that
there are limits to the switch contact capacity and cable lengih,so refer to
the following and install.

- Use a contact that operates with a switch contact capacity of approx. 5 to 300mA.
+ The length of the wire bestween the switch and terminal block must be max. 15m

or less.
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APPENDIX

Standard devices and option devices - o

Operation range diagram. RV-E2, RV-E2M
(With flange facing downward)

Operation range diagram. RV~E2, RV-E2M
(With flange facing front)

Operation range diagram. RV-E3J, RV-E3JM - -

(With flange facing downward)

Operation range diagram. RV-E3J, RV-E3JM
(With flange facing front)

Documents for consultation for E Series robot -

appendix

appendix

appendix -

appendix

appendix

appendix







APPENDIX : STANDARD DEVICES AND OPTION DEVICES

» Pneumatic hand set . Double solenoid 6 joint vertical articalated (RV-EZ2, etc)
1 4B~ HPO1 : 1E-VDO1
4E-HPOIE ]] 1E-VDO1E
' ” Hand curl tube
3 {Single : 2)
22 N : C1E- - -
_ Ggp : 15-STO0402C ;
Pneumatic hand :
Prneumatic hand L/F i
: 1E~HMO1 : 2E-31HND }
1E-HPCIE 2E-31HNE 1
. - |
: ;or
' ﬁ;;gnzj: Motorized 1! 5 joint vertical articalated (RV-E3d, etc)
1
: 4E- HMO1 Hand curl cable '-': -
\ : TE-GH14CD I
.
) I
. Motorized !
Motorized @ Hand IL7F |
Hand . 2E-32HND |
: 1E-HMO1 :
1
T Valve set | Machine cable
Single : 1E-VDO1 1 : : VE-5CBL
1E-VDO1E ; ;
Double : 1E-VDO2 i i
1E- VDO2E g : !
1 I
! |
I I r — 12 ik 11 P TR " — ) S 4 — ¢ A
) : i é_Machine cable
| ! i fixing : 1E-OOCBL
________ I : i flexible : 1E-OILCBL
,rPneumatic -i » Hand output cable® ! |
| hand 'l :1E-GR35S W L i
1 1
} i ! *
: User - : | :
1
: menufactured 1 MR g input cable® ! :
| hand || 1E-HCISC W L 5
I
: | L
1 ! ! !
1 ' : : :
' ‘1. Hand curl tube® 1 s eakaiutetininie 1
| { : + Calibration jig | Reference !
I 1 Single 2:1£-5T0402C L
l ‘1 Double 4:1E-STO404C "W ! PIETINST < E renle E
! ! [ t Preparad by 1
) : | \/ luser !
; ! » Pneumatic hand L/F yg —_— T
! 1| :26-31HND -
{ 'l 2E-3iHNE
H i
Appendix Fig. 1 Standard devices and option devices
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APPENDIX : STANDARD DEVICES AND OPTION DEVICES

+ Additional axis interface | | Additional axis unit

I servo amplifier

1

!

 2E-31AXS | motor | |

| -1 additional axis i
\Prepared by user :

" - Parallel 70 interface « External .!/O cable :_-_F’?o-gr-a?n_m_a-bl_e]
! 1 26-3110 - - 1,/0~CBL t controller :I
) I
: r 2E-3110E L] ] Extgmat !
| 1 I evices 1
! ) (s) IPrepared by ¢
H
+ Rack adapter i, juser ;
: 2E- RACK ! Maximum 3 boards
: » Extension serial L70 - Personal computer ,r-_E;’c:er_nEﬁ—_]i
1| interface cable ! device :
| :E318i0 _ | +RS-PC-CAL | (Personal |
: | (PCI8) 1 computer) |
1 : {3) 4§ :RS-MAXY-CBL : Prepared by li
' ; ; (MAXY, PC/AT) luser ;
CR-~E116 : X : i
Expansion slot connection |[: e " T~
H - e o
! : FProgrammable i
: e | controller '
- . TTmmm T 1 (Multi-drep
E | link) ;
i [Prepared by user
Y L 4o M Al
1
]
H
i
H
! |y e it mlyr ettt =
!
i
i
]

» Teaching box
: PBTB-TE

r
1
|
|
I
i
1
|
!
|
|
|
1
1
|
'
!
L.

- Personal computer
cabie
:RS-PC-CBL(PCES)
:RS-MAXY-CBL

(MAXY, PC/AT)

rPersonal computer

« Personal computer support S/W
: SW-PC-3 (PC88)
: SW-MAXY -3 (MAXY)

1
1
1
1
1
|
i
i
1
!
i

. ‘
: : SW-AT-3 (PC/AT, DOS/V) }%%%ﬂ
I : SW-ATE-3 (PC/AT) .
Prepared by user |
b Lo 4
[Caution] [E—7J Standard device i _ 1Special specifications [ ] Option ©____ | Prepared by user

{S) : Use controller expansion siot
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APPENDIX : OPERATION RANGE DIAGRAM
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Appendix Fig. 2 Operation range diagram. RV
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Appendix Fig. 3 Operation range diagram. RV-E2, RV-E2M (With flange facing front)
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APPENDIX : OPERATION RANGE DIAGRAM
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APPENDIX : OPERATION RANGE DIAGRAM
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APPENDIX : DOCUMENTS FOR CONSULTATION FOR E SERIES ROBOT ——

M iser

Camoary Porsan o] Socion

Addrass Tel. |( ) _ ’( ) _
B Model to be purchased

Model (ORV-E2 COJRV-EZM OORV-E2-SR  IRV-E2-SW

[JRV-E3J i ORV-E3JM | [JRV-E3J-SR

W Factory shipment special specifications (These can only be set when the unit is shipped)

ftem Standard !Factory shipment special specifications

Robot | Operation W axis +| [J+ 160° i OJ+120° 0+90° 0O+80° O+30°

#™ | range Waxs ~| [J—160°  i[J—120° [J-90° [O-80° [@—O-30°

Machine cable O5m for fixing  2m for fixing Cl7mfor fixing [110m for fixing [115m for fixing

s - e o e o m = e —— — —— i A -

iDSm for flexible [J7m for flexible O 10m for flexible T 15m for flexible
Controllel Power voltage OAC200v i (JAC100V

Controlier structure | UStandalone type !

B Options (These can be installed after shipment)

i:::a:s%: ;Icl\)«i:x three cards in the P]’OVES]OH and Speciﬁcations whon Brovided
Srcr’:m Hand set CONone CIMotorized [JAir [JOnly air hand interface

Solenoid valve set CINone [(OCne-row [ Two-row
Hand output cable |[ONone [Provided
Hand input cable CINone [ Provided
Curled hand tube CINone [JOne-row O Two-row
Calibration jig O None [[IProvided

Controllen Toaching box ONone [ Provided

Parallel |70 interface [[3JNone [J1 card (J2 cards [Note] As a standard, only 1 card
< 8> |<85> is mountad.

External |/0 cable [ONone [J1 cable [12 cables [13 cabiles
Lack adaptor O None [Provided

Persona! computer CINone [OPCO8 (OMAXY, PC/AT
CNone JPC98 3 5inch CIMAXY 3.5inch

Peasonal computer OPC/AT DOS/V 3.5inch (Japanese specifications)

support software (OPC/AT 3.8inch (English specifications)

iﬁg?%scign serial CNorne [J1 card J2 cards

ﬁ:}?g:;ia%r;al axis CONone [J1 card L]2 cards
B Maintenance parts (consumable parts)
[Maintenance parts {JBackup battery ( ) pcs  [OFUse ( Y pes. [OGrease ( ) cansl
M Robot selection check items
Work details  [[JMaterial handling [ Assembly O Machining L/UL OSealing (O Tests and inspections (O Others { )
Work weight |[J0Bkaf or less O10~1 Bkgf 03 15~2 Okgf 12 0~25kgf [Note] The tots! weight musy
Hand weight |10 5kaf or lass 01.0~15kgf 011 5~2 Okgf 020~2 Skgf o &5 than the robets ratec
Atmasphere [ General environment OWith oil mist O With dust {JClean O Others ( h]
Remarks

< Copy this page before using >-
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MITSUBISHI ELECTRIC

S UUFACenter o e ‘i Eufopean. Representatives T
JAPAN  GEVA MISTRIA  INEA S2.0VENIA
MITSUBISHI ELECTRIC CORPORATICN Wiener Strae 82 Ljubljanska 80
Marunouchi A-2500 Baden SLO-61230 Domzale
Tokyo 100 Phone: (022 52) 8 5552-0 Phore: (081712563
JAPAN Fax: {0 22 52) 4 88 §0 Fax: 06N721672
Phone:  (03) 3218-3176 GETRONICS NV/SA BELGIUM  Medicidn y Control, 5. A SPAIN
Fax: (03) 3213-2422 Pontbeeklaan 43 Gran Via de les Corts Catalanes 133 .4
EURDPE  B-1731 Zellik E-08014 Barcelona
MITSUBISH! ELECTRIC EURORE Phone:  {02) 4 67 17 43 Phone:  (02)4227700
Gothaer Str 8 Fax: {02} 467 17 45 Fax: (03)4322847/29663 32
D-4088¢ Ratingen ELPEFA A/S DENMARK  Beijer Electronics AB SWEDEN
GERMANY Gaminive] 32 Box 325
Phone:  [02102)486-0 DK-2670 Grave 5-20123 Malmd
Fax: f02102) 486 - 112 Phone: (043} 95 9595 Phone: (0 40) 358600
U Fax: 0431959590 Fax: {040} 9323 &1
MITSUBISHI ELECTRIC EURCPE Beifer Electronigs OY FINLAND  ECONOQTEC AG SWITZERLAND
Travellers Lane PL13 Postfach 282
GB-Hatfield Herts. ALI10 8 XB SF-00621 HelsinkE CH-8309 Niransdori
UK Phone:  (0)61520 11 Phone:  (01) 838 48 11
Phone: {0707} 27 8100 Fax: {0) 615 20 500 Fax: 0518384812
Fax: (07 G7) 27 86 95 APA FRANCE  MITSUBISHE ELECTRIG EUROPE UK
: UsA 19, Aue Forlen Travellers Lane
MITSUBISHI ELECTRONIGS AMERICA. INC F-67112 Geispolsheim GB-Hatfield Herts, AL10 8 XB
800 Biermann Court Phone: (08886 10 11 Phone: (07 07)27 6100
Mt. Prospect, IL 60058 Fax: (0 88) 66 1112 Fax: 0707327 3685
USA MITSUBISHI ELEGTRIC EUADPE GERMANY
Phone: (708} 298-9223 Gothaer Str. 8
Fax: (708} 298-1834 D-40880 Ratingen
HORGKORE  Phone: (02102)486-0
Ryoden {Holdings) Ltd Fax: 021 02) 486 - 112
1Gth Fi, Manulife T 189 Electric Rd . N Point IMATECH Ltd GREEGE
Hong Kong 34 Vassilisis Olgas Avenue
HONG KONG GR-54641 Thessaloniki
Phone:  2887-8870 Phone: {0-31) 843345
Fax: 2578-2461 Fax: {o31)815159
- INDONESIA GEva it HUNGARY
P T SAHABAT INDONESIA Tamasi Aron u, 34
Biok A/Utara No. 1 Kav. No. 11 H-1124 Budapest
Jakarta 11080 Phone: (01} 175 Q688
INDGNESIA Fax: {01) 175 0658
Phone: 8810651 GARPANETO & G. S p.A. ALY
Fax: 6603700 Via Ferrero 10
TAWAN 110090 Cascine Vica-Rivoli (TQ)
SETSUYO ENTERPRISE Co.,Ltd, Phone: {0 11)98590 111
3rd FI.. N&.122. Wu Kung 2nd Read Fax: {0 11) 95 90 250
Wu-Ku Hsiang Taipei Hsien Geveke Electranics by NETHERLANDS
TAIWAN Donauweg 10
Phone:  (02)298 - 1785 NL-1043 AJ-Amsterdam
Fax: (02)293 - 1825 Phone: (020} 5 861592
MITSUBISH] ELECTRIG SALES SINGAPORE P:":’ZMWE T 020561827
L e Lt " -
Na. 8, Cormmonwaalth Lang #01 - 01 '?'Z”gieariﬁ:i?:: ?;’S NORWAY
149547 Singapore N-3002 Drammen
SINGAPORE Phone: (32} 84 8570
Phone: 478-7235 Fax: [52)84 8577
Fax: 476 -74 39 MPL logy S0. 20 0. POLANG
ul. Wroclawska 53
PL.30011 Krakdw
Phone:  (012)322885
Fax: {0 12) 32 47 82
F. fonseca Lda. PORTUGAL
Estrada de Tabaeira 87/88 Esgueira
P-3800 Aveire
Phone: (034)315800
Fax: C34)335804
05.11.1836 RCB - Printed in Germany

2 MITSUBISHI ELECTRIC EUROPE
Factory Automation

Gothaer Str. 8 « D-40880 Ratingen
Phone: {021 02) 486 -0 * Fax: (021 02) 486 - 112




