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Rod type actuator that can be u

As it is capable of high precision f

and position control that have been d
hydraulic pressure.

Servo Press Specifications Also Available

The servo press specification actuator is equipped with a load cell to allow for the force control.

What Is Push-motion Operation?

Similar to an air cylinder, push-motion operation is the function of keeping the rod and slider pushed to the work, etc.
Servo press provides superior stop stability during pressing, which makes them optimal for push-motion operation.
Also, servo press can be used in a wide variety of applications because it can be used in work operations that require
strong push force, such as press fitting and caulking operation.

What Is Force Control? L
<Application Examples>
A function that can perform high precision push control

output using the feedback data from the dedicated load cell Press-fitting a pin

installed in the actuator.

What Is the Servo Press Specification?

The specification which can perform various push-motion
operations by using the press program.
For details, please refer to P. 3.

@ Accurate push force can be managed
@ Detailed push force setting can be set for each product

High Precision Load Control

Equipped with a dedicated load cell at the rod tip

to detect the load applied to the pressed object.

This provides the high precision load control

with the loading repeatability of £0.5% F.S. (full-scale).

F.S.: FullScale
Maximum measurable value

Dedicated load cell



Extensive Lineup

The servo press specification can be selected from 8 types with the max. push force of 200N~50,000N.

[Servo press specification]

5 2 Ay ! «‘ 5 >
Stroke (mm) 110~410 115~415 120~520 100~500
Motor (W) 30 60 100 200
Lead (mm) 25 15 2 2.5
Max. push force (N)* 200 600 1200 2000
Max. payload ‘Horizontal 3 10 10 70
(kg) |Vertical 3 10 10 10
Max speed (mm/s) 125 75 100 125
|
‘ 4 >/
) 2 - Y -
Stroke (mm) 100~500 50~200 100~500 100~500
Motor (W) 400 750 3300 3000
Lead (mm) 2.5 2.5 1.25 3.6 4
Max. push force (N)* 6000 9800 19600 30000 50000
Max. payload ‘I' izontal 15 15 15 15 15
(kg) |Vertical 15 15 15 220 220
Max speed (mm/s) 125 125 62 240 220

* Max. push force can be achieved only during push mode with 1~10mm/s speed range.

Capable of Pushing at Maximum

Push Force for Long Periods

‘ RCS3-RA15R/RA20R types of servo press specification achieve
the push time of 9s/10s at the maximum push force (30,000N/50,000N).
They can be used for applications where the time until a predetermined push
force is reached is indefinite such as compression molding of powders,
applications where the push force is maintained from the pressurized state
until cooling such as hot plate welding, and applications where the push

Compression

Metal powder

=

force is maintained for a predetermined period such as the strain
relief of workpiece.

Equipped with a Battery-less Absolute Encoder as Standard

Equipped with a Battery-less Absolute Encoder as standard.
There is no need to replace batteries, reducing the maintenance processes.

Advantages of Battery-less Absolute ) Battery-less Absolute Encoder

No Battery,

@ The machine will no longer stop due to battery error (voltage drop, etc.). No Maintenance, No Homing;,

@ There is no need to purchase replacement batteries.

O
S b
@ There is no need to replace batteries, saving time and trouble such as absolute reset. b,

High-payload Rod Type is Also Available

No Going Back to Incremental.

Newly added High-payload Rod type (Position Type without load cell). It can be selected for transport application.

[Rod type]
>
-— -
_ # | & B
o ] £
Stroke (mm) 50~200 100~500 100~500
Motor (W) 750 3300 3000
Lead (mm) 2.5 1.25 7.2 10
Max. push force (N)* 9800 19600 15000 20000
Max. payload |Hori 400 500 700 1000
(kg) |Vertical 200 300 400 600
Max speed (mm/s) 125 62 400 400

* Max. push force can be achieved only within 5~10mm/s speed range.



| Dedicated Software: Press Program

With this Press Program, one of two control methods, "Speed Control" or "Force Control", can be selected.
In addition, one of four stop conditions, "Position", "Distance", "Load", or "Incremental Load", can be selected as the method for stopping.
By utilizing a total of eight types of press methods, it is possible to handle a variety of press motion.

Explanation of Operation

Program Screen

[

Program Home

v
Position

(2) Search

& [Axis No.0] Prg.00 "Program Comment”

Judgment

__________________________________________ g Tlme ] E];é @ Prg comment ﬁ
Press motion mode
(1) Approach (6) Return : = o
e T

rPos. judge type
| & Pos.  Dist.

(5) Depress

(4) Stop

(1)Approach (can be omitted)
Performs high-speed transfer until
directly before contacting work

(2)Search (can be omitted)
Detects work contact

(3)Press (necessary)
Accelerates, then performs
pressing work

(4)Stop (can be omitted when set to 0)

Stops at a fixed position or continues

to push

(5)Depress (can be omitted)
Slowly separates from the work

|Speed [rm/s] |

Position upper limit[mm] 0.000
Position lower limit [mm] 0.000
Load upper limit[N] 0.00
pos. Load lower limit[N] 0.00
[ 1.Rpproach motion 3.Press motion
Speed [mn/s] 125.00 [Speed[mm/s] 10.00
End position[mm] 0.000 |Target load[N] 200.00
Maximum load([N] 200.00 (Limiting position [mm] 110.150
¥ 2.Work search motion HoldRcinels] 0.0
Speed [mn/s] 1.00 W 4.Depression motion
Terminating load([N] 20.00 [speed(mn/s] [ 10.00
Limiting position [mm] 110.150 |Terminating load[N] | 200.00
V 5.Return motion
125.00

(6)Return (can be omitted)
Returns to the program home position
at high speed

Example of press fitting a machine part into a washer

J

<>
oy
|

Washer

Machine part

Steel plate

(1) Approach

Reaches the set position

at the set speed. This shortens
the traverse time

until it arrives at the workpiece.

Decreases the speed,
then searches for the
washer position.

Position where workpiece ‘

contacted

Once the position has
been determined,
performs press motion.




Mode Internal control | Stop state Applications
Position stop
Speed control -
After arriving at the target position, Distance stop Positioning Positioning Press fitting, riveting, squeezing, etc.
stops while maintaining the position Load stop stop (primarily metalworking)
at the time of arrival.
Incremental load stop
Position stop
Force control oo . Continuing
- . istance stop
Aftgr arriving .at the.targ'et position, Push push-motion Compressive molding, etc. of powders
it stops while maintaining the Load stop i
- ; operation
force at the time of arrival.
Incremental load stop

Position stop

Performs pressing work to the specified position.

Home

110mm

Steel plate

Performs pressing work that stops at the position at which
the specified load was detected.

The position
at which 400N
is measured

Steel plate

Distance stop

Performs pressing work by moving a specified distance and then stopping.
This is optimal in situations in which the press start position changes.

TSmm

=%

Pushing a distance
of exact 5mm

An uneven surface,
such as an engine

Incremental load stop |

Performs pressing work that stops at the position at which the load

(sum of the press start loadand the specified incremental load) has been detected.
* It is possible to perform the operation by linking two programs together.

For details, please refer to the instruction manual.

First press: 400N

The position at which 400N is measured

+ Second press: +200N

The position at which 600N is measured

Steel plate

Explanation of Operation

From the end of press to the end of the stop state, it is possible to perform position judgment and load judgment.

A
o
Press end point(2)
I
jucli-;:‘int b ¢
i | Press end point(1) | Press end point(3)
range ;
iV}
Position °
;_uij?nler:t_ ra_njg_e_ Press end point(4)

>
»

<Judgment Results>

No. [ Position Load
@ oK OK
@ OK NG
® NG OK
@ NG NG

@ When a result of NG has been detected for either the position or load, the program ends abnormally

@ It is also possible to set position only, load only, or neither




RCS3 ROBO Cylinder®

* Please contact IAl for more information about the model specification items.
* Body width does not include the width of the side-mounted motor.

H Model _ _ _ _
specification RCS3 — RA4R WA 30
Items Series - Type - Encoder Type — Motor Type — Lead = Stroke — Applicable Controllers —  Cable Length — Options

WA: Battery-less 30: Servo 2.5:Lead 2.5mm 110:110mm  T2: SCON-CB/ N :None Eefer to Options table
P Tm elow.
Aegeliiia (el ! cGB S :3m *For side-mounted

*Does not include a controller. 30W 410:410mm (For servo press only) 5m motor type, specify

(Every 50mm) XOO : Specified length :;\\Aelmo';;ntdlrecnon

2.5 T2

_|:|_

RO : Robot cable

-~
(=)

=
w

* CE is an available option.

Horizontal

Jartical
Vertical|

* Depending on the model,
there may be some limitations
to using the vertical mount
position. Please contact IAl for
more information.

B Correlation Diagram of Push Force and Current Limit Value

Caution:

@ The correlation between push
force and push command
value are strictly for reference
purposes. Actual numbers
may vary slightly.

@ The push command value

100 should be 12% or more

because the push force will
/ be unstable when the push
50
/

200

Push Force (N)

command value is low.

0 20 40 60 80 100 120
Push Command Value (%)

(1) There are no limitations on the continuous push time. The duty ratio is also
100% and continuous operation is possible.

(2) Customer's tooling is to be mounted on the load cell itself. In case any radial or
moment load is applied to the load cell, please consider adding the external
guides, etc. to offset those side loads.

(3) Please install a support block when front mounting or back mounting a
horizontally mounted actuator that is 150st or more. (Refer to page 34 "Notes
When Installing")

(4) Servo Press with load cell should not be used for pulling motion. It will damage
the load cell.

Actuator Specifications
M Lead and Payload Bl Stroke and Max Speed
Notorwattage | Lead! | Max.speed  Macaceation|_Max. Payload | Rated thrust | Max push force Stroke »
Model Number W) om) | s | @ | ot Verticallg| () ™ Lead (mm) () 110410
RCS3-RA4R-WA-30-2.5-[1)-T2- 30 |25 125 | 05 3 3 126 200 25 125

3 . *Max. horizontal payload means max. weight on the customer's external guide.
Legend. Seia allargin Option,,, Max. push force can be achieved only within 1~10mm/s speed range.

(Unit: mm/s)

(2) Cable Length

“Goptons

(@ Stroke (mm) RCS3-RA4R Type Cable Code
110 O P(1m)
160 O Standard S(3m)
210 O M(5m)
260 O Specified length X06(6m) ~X10(10m)
310 ¢ (Sliandard cagle) X11(11m)~X15(15m)
360 [©) X16(16m)~X20(20m)
410 ©) RO1(1m) ~R03(3m)
R04(4m) ~R0O5(5m)
Robot cable R06(6m) ~R10(10m)

R11(11m)~R15(15m)
R16(16m)~R20(20m)

* Please contact IAl for maintenance cables.

Actuator Specifications

(*1) Refer to P. 37 for the number of brackets included.
(*2) Please make sure to enter "LCT" in the box of Model Specification Items to select the actuator with
load cell option.

5 RCS3-RA4R

Name Option Code Reference Page Item Description
Brake B See P.35 Drive system Ball screw $8mm rolled C10
CE compliant CE See P.35 Positioning repeatability +0.01mm
Cable exit direction (Outside) cJo See P.35 Lost motion 0.1mm or less
Flange (Front) FL See P.35 Load cell rated capacity 200N
Foot bracket (*1) FT See P.36 Loading repeatability (*3) +0.5% F.S (*4)
Equipped with load cell (Standard equipment) (*2) LCT See P.37 Ambient operating temp. & humidity| 0°C~40°C, 85% RH or less (non-condensing)
Motor side-mounted (left) ML See P.37 (*3) Ratio (in percentage) of the load variations caused by the repeated operations to the load cell
Motor side-mounted (right) MR See P.37 rated capacity

(*4) F.S.: Full Scale, the maximum measurable value.



RCS3 ROBO Cylinder®

CAD drawings can be downloaded from our website. 3D

www.intelligentactuator.com

Stroke

\ c’AVm y *1 Connect the motor-encoder cables. Please contact IAl for more details on the cable.

w *2 While the rod is returning to its home position, please be careful of interference from surrounding objects, as
it will travel until it reaches the mechanical end.
M.E: Mechanical end
S.E: Stroke end

145.5 L

116 (295) A .
4 $20 ol
m {Rod outer damete)

I =4
2
Must be 100 or more. — ‘*( ) 206 (same as the type w/ brake)

Y * Ground line connecting
screw M4
(Screw hole: M4 depth7) - 4-M4 depth 9

A lo .
- @ ol-| gl2|] S G - | _
o ;{ ! o ¥|- 2l ‘
RN i [ 1O O —
Reference surface [ ol | !
B dimensi 19.5
Y o X
85
26.5 2-93H7 depth 4
05| =39 Oblong hole depth 4 (From mounting surface)
5 20 (From mounting surface)
77
97
102 Hole for 2 _ [ oo
workpiece E
mounting LA~ . =
[%J B3 T
- - - B —— ——
5 S
- < O H-$3.4 through
= (3) 50 12 6.5 counterbored,
35 J (¢3 hole - oblong hole) depth 3.5 (from back side)
K (93 hole - $3 hole)
E-M4 through
*3( ilabl 50 F Gx100P (Bolt screw-in depth: 6)
C Dx100P 0 —
14 B

T
Must be 100 or more. o

Cable exit direction (Option)

*3 The two counterbored mounting holes shown in the figure cannot be used.

<
S
£ =
5 ES
g s -
- $3.4 I
Ra3.2 m
o] v
n @ —
G
< 2 Jig mounting
| = 4 % hole positi
¥ a Reference - Zs, ole position
= e surface =
Cross section of W-W  Detail view of P Cross section of X-X Cross section of Y-Y

B Dimensions and Mass by Stroke

Stroke 110 | 160 | 210 | 260 | 310 | 360 | 410

L 244 | 294 | 344 | 394 | 444 | 494 | 544

A 214 | 264 | 314 | 364 | 414 | 464 | 514

B 184 | 234 | 284 | 334 | 384 | 434 | 484

C 50 | 100 | 50 | 100 | 50 | 100 | 50

D 1 1 2 2 3 3 | 4

E 6 | 6 | 8 | 8 |10 10 12

F 100 | 50 | 100 | 50 | 100 | 50 | 100

G 0 1 1 2 | 2| 3 3

H 8 | 10 | 10 | 12 | 12 | 14 | 14

J 85 | 85 | 185 | 185 | 285 | 285 | 385

K 100 | 100 | 200 | 200 | 300 | 300 | 400

s 120 [ 100 | 75 | 50 | 25 | - | -

Mass |Withoutbrake| 3.1 | 32 | 34 | 36 | 3.8 | 39 | 4.1
(kg) [Withbrake | 34 | 35 | 37 | 39 | 41 | 42 | 44

Applicable Controllers

The RCS3 series actuators can be operated by the controllers indicated below. Please select the type depending on your intended use.

External
view

Max. number of | Power Control method
connectable supply
axes voltage program

P Maximum number of
Positioner | Pulse train| Program e Network * Option positioning points

Reference page

SCON-CB/CGB
(For servo press only)

Single- DeviceNet & MEHA_ ‘ Please contact IAl
: 1%2 ?/S:C ~ ~ B ° CCiLink  EthercAT~ _ for more
preEn”’ Etheri'et/IP i i
Postoe . information.

Compoi'et i‘%%%%

'A ' RCS3-RA4R



RCS3 ROBO Cylinder®

W Model RCS3 —RA6R— WA —60 — 15 — [ | - T2

Specification

Items Series - Type - Encoder Type — Motor Type — Lead = Stroke — Applicable Controllers —  Cable Length — Options
WA: Battery-less 60: Servo 1.5:Lead 1.5mm 115:115mm  T2: SCON-CB/ N :None Eefer to Options table
P 1m elow.
Absolute motor t CGB sl L3m * Specify cable exit
*Does not include a controller. 60W 415:415mm (For servo press only) 25m direction (CJT/CJB/CJO).

* Please contact IAl for more information about the model specification items. (Every 50mm) XOO : Specified length E;g:ic::-erggjtr\ht:(:nr::ﬁv

* Body width does not include the width of the side-mounted motor. RO : Robot cable direction (ML/MR).

B Correlation Diagram of Push Force and Current Limit Value

Caution:

-~
(=)

=
w

600
@ The correlation between push
: w® [ force and push command
Horizontal = value are strictly for reference
] H / purposes. Actual numbers
> g 400 v may vary slightly.
I @ The push command value
_u:°. should be 10% or more
§ A because the push force will
200 be unstable when the push
* Depending on the model, / command value is low.
there may be some limitations
to using the vertical mount /
position. Please contact IAl for

more information.
0 20 40 60 80 100

Push Command Value (%)

(1) For push-motion operation, check the allowable time period of continuous push-
motion set with a different thrust force. Also, please check that the allowable
continuous operational thrust force for the actual push cycle is less than the
allowable continuous operational thrust force. (Even if there is no push motion)
Please refer to P.27 for more information.

(2) Customer's tooling is to be mounted on the load cell itself. In case any radial or
moment load is applied to the load cell, please consider adding the external
qguides, etc. to offset those side loads.

(3) Please install a support block when front mounting or back mounting a
horizontally mounted actuator that is 150st or more. (Refer to page 34 "Notes
When Installing")

(4) Servo Press with load cell should not be used for pulling motion. It will damage

the load cell.
Actuator Specifications
M Lead and Payload Bl Stroke and Max Speed
Motor wattage | Lead | Max. speed | Max.accelration Max. payload | Rated thrust | Max. push force Stroke -
Model Number W om) | s | @ | ot Veticallg| () ~) Lead (mm) . 115415
RCS3-RA6R-WA-60-1.5-[1)-T2- 60 | 15| 75 | 03 | 10 | 10 | 566 600 15 75
b . *Max. horizontal payload means max. weight on the customer's external guide. o
Legend. Seia allargin Option,,, Max. push force can be achieved only within 1~10mm/s speed range. Laons)

(2) Cable Length

(@ Stroke (mm) RCS3-RA6R Type Cable Code

115 O P(1m)

165 O Standard S(3m)

215 O M(5m)

265 O Specified length X06(6m) ~X10(10m)

315 ¢ (Sliandard cagle) X11(11m)~X15(15m)

365 [©) X16(16m)~X20(20m)

415 ©) RO1(1m) ~R03(3m)
R04(4m) ~R0O5(5m)

Robot cable R06(6m) ~R10(10m)

R11(11m)~R15(15m)
R16(16m)~R20(20m)

* Please contact IAl for maintenance cables.

(_®options [l ActuatorSpecifications

Name Option Code Reference Page Item Description
Brake B See P.35 Drive system Ball screw $10mm rolled C10
Cable exit direction (Top) aT See P.35 Positioning repeatability +0.01mm
Cable exit direction (Bottom) (*2) cJB See P.35 Lost motion 0.1mm or less
Cable exit direction (Outside) cJo See P.35 Load cell rated capacity 600N
Flange (Front) FL See P.35 Loading repeatability (*4) +0.5% F.S (*5)
Foot bracket (*1) FT See P.36 Ambient operating temp. & humidity| 0°C~40°C, 85% RH or less (non-condensing)
Equipped with load cell (Standard equipment) (*3) LCT See P.37 (*4) Ratio (in percentage) of the load variations caused by the repeated operations to the load cell
Motor side-mounted (left) ML See P.37 rated capacity
Motor side-mounted (right) MR See P37 (*5) F.S.: Full Scale, the maximum measurable value.

(*1) Refer to P. 37 for the number of brackets included.

(*2) The foot bracket cannot be chosen when you select the actuator whose stroke is 365mm or less.

(*3) Please make sure to enter "LCT" in the box of Model Specification Items to select the actuator with
load cell option.

7 RCS3-RA6R



RCS3 ROBO Cylinder®

CAD drawings can be downloaded from our website.

www.intelligentactuator.com

*1 Connect the motor-encoder cables. Please contact IAl for more details on the cable.

*2 While the rod is returning to its home position, please be careful of interference from surrounding objects, as
it will travel until it reaches the mechanical end.
M.E: Mechanical end
S.E: Stroke end

Stroke 146.5 L

123 (235) A 36
—<3
SE. Home || ME*2 20 =
" =)
$25 (Rod outer diameter) 2 —
| I o |
g Y e
@ ] o
= ) PP [—
59 ‘ (6.8) ]
* | \Must be 95 or more.
| 25 171
Ground line connecting screw M4 2
Y X w (Screw hole: M4 depth 8) 2
15 F_)
S e 0
= , o AN
8lo| 7 f@? N 8§I ® -t — | 5
o RI AEJ o= v 3 B =i §T
rman v | B
R L hzs ET L= X (a0)
Base surface |385 | 4-M6 depth 14 =
Reference surface 28.5 (5) Oblong hole depth 5.5
(Bdimensionsrange) 1= 58 73 (From mounting surface) I B B | N | 3-44H7 depth 5.5
(11) > 136 HOIek&-” (From mounting surface)
workpiece g
149 mounting __ 20 © E-M5 through
— (Bolt screw-in depth: 10)
| E3 E3 E3 3 E3 E3 £
= ————— - —— = —— — —¢— — ¥ —T
T = ES £ = T E3 3 = 4
5 3) H-94.5 through
= 35 Gx100P 30 $8 counterbored,
= = Dx100P depth 4.5 (from back side)
J (94 hole - oblong hole)
K (¢4 hole - ¢4 hole) 65 10
18 B 15
Jﬂr———f e
¢ A I 1
g o ® o of @
5 ]
n I
a © B
=S S o 50 Range of a tapped through 48)
Ra 32 P2 3 M6 hole location on the load cell
i o ©4.5)
C ES
7 olw 7
RO.5 or less 16 |18 % 5 5 ~
|52 =g F / =
4-M6 depth 12 A
Workpiece reference dimensions 90° equipartition * X

&, mﬂ\
Reference
surface J(ﬂ

(5.5

B Dimensions and Mass by Stroke

Must be 70 or more.

Stroke 115 | 165 | 215 | 265 | 315 | 365 | 415

291 | 341 | 391 | 441 | 491 | 541 | 591

255 | 305 | 355 | 405 | 455 | 505 | 555

222 | 272 | 322 | 372 | 422 | 472 | 522

1 1 2 2 3 B 4

Must be 80 or more.

6 8 8 10 10 12

2 2 3 3 4 | &

4 6 6 8 8 10 10

85 85 | 185 | 185 | 285 | 285 | 385

R - B
{ S Detail view of P Cross section of W-W
|
|
|
|
|
|
|
|

Length of cable track cover only for 115st~265st Cable exit direction (Option) 100 | 100 | 200 | 200 | 300 | 300 | 400

LEE
V| X|—T|OmO >
-0

93 70 49 27 = = =

Mass ‘Without brake| 4.7 | 49 | 52 55 58 | 6.1 6.4

(kg) [Withbrake | 49 | 51 | 54 | 57 | 60 | 63 | 66

Applicable Controllers
The RCS3 series actuators can be operated by the controllers indicated below. Please select the type depending on your intended use.

Max. number of | Power Control method

connectable supply o 8 Press
P voltage Positioner | Pulse train| Program program

Maximum number of
Network * Option positioning points

External
view

Reference page

2= Devicei'et .l.l MECHATROLINK

Single- —_— Please contact IAl
SCON-CB/CGB : phase _ _ _ ° CClink  EthercAT~ - for more
(For servo press only) { 100VAC preEn”’ Etheri'et/IP i i
:. 1200VAC . information.

Compoi'et i‘%%%%

' A ' RCS3-RA6R



RCS3 ROBO Cylinder®

RCS3-RA 7R e sectation

M Model
specification RCS3 — RAZR WA 100
Items Series = Type = Encoder Type — Motor Type —
WA: Battery-less 100: Servo
Absolute motor
* Does not include a controller. 100W
* Please contact IAl for more information about the model specification items.
* Body width does not include the width of the side-mounted motor.

2 — [ ] T2

Lead = Stroke — Applicable Controllers —  Cable Length — Options
2:Lead 2mm 120:120mm  T2: SCON-CB/ N :None Refer to Options table
2 CGB P :1m below.
S :3m * Specify cable exit
520:520mm (Forsenvopressanly)l o direction (CJT/CJB/CO).
(Every 50mm) XOO : Specified length For side-mounted motor

type, specify the mount

REIE]: Robot cable direction (ML/MR).

-~
(=)

=
w

Horizontal

‘I'El l;kd:
=

* Depending on the model,
there may be some limitations
to using the vertical mount
position. Please contact IAl for
more information.

B Correlation Diagram of Push Force and Current Limit Value

1200 Caution:
@ The correlation between push
1000 A force and push command
/ value are strictly for reference
_ 800 i purposes. Actual numbers
z / may vary slightly.
g 00 /] @ The push command value
= L should be 24% or more
5 / because the push force will
& 400 7

be unstable when the push
command value is low.

yd

0 20 40 60 80 100
Push Command Value (%)

200

120 140

(1) For push-motion operation, check the allowable time period of continuous push-
motion set with a different thrust force. Also, please check that the allowable
continuous operational thrust force for the actual push cycle is less than the
allowable continuous operational thrust force. (Even if there is no push motion)
Please refer to P.27 for more information.

(2) Customer's tooling is to be mounted on the load cell itself. In case any radial or

moment load is applied to the load cell, please consider adding the external
qguides, etc. to offset those side loads.

(3) Please install a support block when front mounting or back mounting a
horizontally mounted actuator that is 150st or more. (Refer to page 34 "Notes
When Installing")

(4) Servo Press with load cell should not be used for pulling motion. It will damage

the load cell.
Actuator Specifications
M Lead and Payload Bl Stroke and Max Speed
o 7 P MR
RCS3-RA7R-WA-100-2-1)- T2-2]-[3) 100 2 | 100 03 10 10 849 1200 2 100
Legend: Stroke Cable Length Option * Max. horizontal payload means max. weight on the customer's external guide. (Unit: mm/s)

** Max. push force can be achieved only within 1~10mm/s speed range.

(2) Cable Length

“Goptons

(@ Stroke (mm) RCS3-RA7R Type Cable Code
120 O P(1m)
170 O Standard S(3m)
220 O M(5m)
270 O Specified length X06(6m) ~X10(10m)
320 ¢ (Sliandard cagle) X11(11m)~X15(15m)
370 ¢} X16(16m)~X20(20m)
420 @) RO1(1m) ~R03(3m)
470 O R04(4m) ~RO5(5m)
520 [©] Robot cable RO6(6m) ~R10(10m)

R11(11m)~R15(15m)
R16(16m)~R20(20m)

* Please contact IAl for maintenance cables.

Actuator Specifications

(*1) Refer to P. 37 for the number of brackets included.
(*2) Please make sure to enter "LCT" in the box of Model Specification Items to select the actuator with
load cell option.

RCS3-RA7R

Name Option Code Reference Page Item Description
Brake B See P.35 Drive system Ball screw ¢p12mm rolled C10
Cable exit direction (Top) aT See P.35 Positioning repeatability +0.01mm
Cable exit direction (Bottom) cJB See P.35 Lost motion 0.1mm or less
Cable exit direction (Outside) cJo See P.35 Load cell rated capacity 2000N
Flange (Front) FL See P.35 Loading repeatability (*3) +0.5% F.S (*4)
Foot bracket (*1) FT See P.36 Ambient operating temp. & humidity| 0°C~40°C, 85% RH or less (non-condensing)
Equipped with load cell (Standard equipment) (*2) LCT See P.37 (*3) Ratio (in percentage) of the load variations caused by the repeated operations to the load cell
Motor side-mounted (left) ML See P.37 rated capacity
Motor side-mounted (right) MR See P37 (*4) F.S.: Full Scale, the maximum measurable value.



RCS3 ROBO Cylinder®

CAD drawings can be downloaded from our website.
WWW.inte"igentactuator'com *1 Connect the motor-encoder cables. Please contact IAl for more details on the cable.
*2 While the rod is returning to its home position, please be careful of interference from surrounding objects, as
it will travel until it reaches the mechanical end.
M.E: Mechanical end
S.E: Stroke end

Stroke 151 L
123 (28 A 385
3 3 2
ME. Zst<— SE. Home —=fi<2 M.E*2
N ~
930 &
(Rod outer diameter) 2| —
@ (c]
-
i 2 S i B
§ v ° ) [
' !
5o ||_68) = [ " |”
Must be 95 or more. |
Al
*1 25 186
Ground line connecting screw M4
v X w (Screw hole: M4 depth 8)
b 2.5 L
e P —)?—‘ o ‘ LT
\
g's @Y —reglg fe-1 - = | o
- m = <& @

1[5 S L T2
K T J 2
=) N — Y X e of ¥

Base surface {7 Ll [ {hes = 4-M8 depth 16 (50) ||

Bémemorsoe T From meunting st N
Bdmensionsrange) 4 g 36, (5.5) (From mounting surface)
73 4 75
13.5 e
(135) | |_ 105:68 = Holekfo_r =N don 3-04H7 depth 5.5
worl Dtl_ece 20, o " . N (From mounting surface)
mounting ° | —
| —T E-M5 through (Bolt screw-in depth: 10)
—n[ ® &3 + & + @ 4 + |
I HE7] ¢4 S S | v p— g
N L F ) ) ¥ =
o Reference Dx100P 2 H-46 through
= ©|\ surface Gx100P las $9.5 counterbored,
35 T(64 hole - oblong hole) depth 5.5 (from back side)
K (¢4 hole - ¢4 hole) 60 30|
28 B 34

o
5 A
£
5 ]
w o)
s g Ra32
& a 3. ©95)
] 25 e 950 M6 N ==
< B ES (96)
RO.5 or less 16 | I8 i *Range of a tapped N &l
32 = through hole location / ¥ |
4-M8 depth 16 on the load cell )
SN | .
Workpiece reference dimensions 90° equipartition P F ‘ %w)gj
%, ) ‘
5 Reference | 05 —
surface a
Detail view of P Cross section of W-W

B Dimensions and Mass by Stroke
Stroke 120 [ 170 | 220 | 270 | 320 | 370 | 420 | 470 | 520

Must be 70 or more.

L 3185 | 368.5 | 418.5 | 468.5 | 518.5 | 568.5 | 618.5 | 668.5 | 718.5
. A 280 | 330 | 380 | 430 | 480 | 530 | 580 | 630 | 680
2 B 218 | 268 | 318 | 368 | 418 | 468 | 518 | 568 | 618
& D 1 1 2 2 3 3 4 4 5
= E 6 6 8 8 0 | 10 | 12 | 12 | 14
= G 1 2 2 3 3 4 4 5 5
f H 4 6 6 8 8 | 10 | 10 | 12 | 12
<] J 85 | 85 | 185 | 185 | 285 | 285 | 385 | 385 | 485
K 100 | 100 [ 200 [ 200 | 300 | 300 | 400 | 400 | 500
S

83 60 39 17 = = = = =
Mass ‘Without brake| 6.1 6.5 6.8 7.2 7.5 79 | 82 86 | 89

Cable exit direction (Option)

(kg) | Withbrake | 63 | 67 | 70 | 74 | 7.7 | 81 | 84 | 88 | 9.

Applicable Controllers
The RCS3 series actuators can be operated by the controllers indicated below. Please select the type depending on your intended use.
Control method

Max. number of | Power :
External Maximum number of
Reference page

view

connectable | supply Press Network * Option positioning points

P voltage Positioner | Pulse train| Program program

2= Devicei'et .l.l MECHATROLINK

Single- —_— Please contact IAl
SCON-CB/CGB : phase _ _ _ ° CClink  EthercAT~ - for more
(For servo press only) { 100VAC preEn”’ Etheri'et/IP i i
:. 1200VAC . information.

Compoi'et i‘%%%%

'A ' RCS3-RA7R




RCS3 ROBO Cylinder®

B Model o . . _
Specification RCS3 RA8R WA 200
Items Series — Type — Encoder Type — MotorType —

WA: Battery-less 200: Servo
Absolute motor
200W

* Does not include a controller.
* Please contact IAl for more information about the model specification items.
* Body width does not include the width of the side-mounted motor.

Lead = Stroke — Applicable Controllers —  Cable Length — Options
2.5:Lead 2.5mm 100: 100mm  T2: SCON-CB/ N :None Refer to Options table
2 CGB P 1m below.
S :3m * Specify cable exit
500: 500mm (Forservo pressonly) G direction (CJT/CJB/CO).
(Every 50mm) XOO : Specified length For side-mounted motor

25 - [ ] - T2

type, specify the mount

REIE]: Robot cable direction (ML/MR).

-~
(=)

=
w

Horizontal

‘I'El l;kd:
=

* Depending on the model,
there may be some limitations
to using the vertical mount
position. Please contact IAl for
more information.

B Correlation Diagram of Push Force and Current Limit Value

Caution:

@ The correlation between push
force and push command
value are strictly for reference
purposes. Actual numbers

2000

1500 7

d

E may vary slightly.
14 /] ® The push command value
S 1000 o
= L should be 14% or more
2 because the push force will
& be unstable when the push

500 // command value is low.

/]
0
0 20 40 60 80 100 120 140

Push Command Value (%)

(1) For push-motion operation, check the allowable time period of continuous push-
motion set with a different thrust force. Also, please check that the allowable
continuous operational thrust force for the actual push cycle is less than the
allowable continuous operational thrust force. (Even if there is no push motion)
Please refer to P.27 for more information.

(2) Customer's tooling is to be mounted on the load cell itself. In case any radial or
moment load is applied to the load cell, please consider adding the external
qguides, etc. to offset those side loads.

(3) Please install a support block when front mounting or back mounting a
horizontally mounted actuator that is 150st or more. (Refer to page 34 "Notes
When Installing")

(4) Servo Press with load cell should not be used for pulling motion. It will damage
the load cell.

Actuator Specifications

M Lead and Payload Bl Stroke and Max Speed
Motorvattage | Lead! | Maxspeed  Naxacertion | M@X. payload | Rated thrust | Max. push force Stroke 9
Model Number W) | om) | omis) | ©) | Veticlig] () ) Lead (mm) o 100~300
RCS3-RA8R-WA-200-2.5-D)]-T2- 200 |25 | 125 | 02 | 10 | 10 | 1367 | 2000 25 125
* Max. horizontal payload means max. weight on the customer's external guide. (Unit: mm/s)

Legend: Seia allargin Option,,, Max. push force can be achieved only within 1~10mm/s speed range.

(2) Cable Length

(@ Stroke (mm) RCS3-RA8R Type Cable Code
100 O P(1m)
150 O Standard S(3m)
200 O M(5m)
250 O Specified length X06(6m) ~X10(10m)
300 ¢ (Sliandard cagle) X11(11m)~X15(15m)
350 [©) X16(16m)~X20(20m)
400 @) RO1(1m) ~R03(3m)
450 O R04(4m) ~RO5(5m)
500 [©] Robot cable RO6(6m) ~R10(10m)

“Goptons

R11(11m)~R15(15m)
R16(16m)~R20(20m)

* Please contact IAl for maintenance cables.

Actuator Specifications

(*1) Refer to P. 37 for the number of brackets included.

(*2) The foot bracket cannot be chosen when you select the actuator whose stroke is 100mm.

(*3) Please make sure to enter "LCT" in the box of Model Specification Items to select the actuator with
load cell option.

1 1 RCS3-RA8R

Name Option Code Reference Page Item Description
Brake B See P.35 Drive system Ball screw ¢$16mm rolled C10
Cable exit direction (Top) aT See P.35 Positioning repeatability +0.01mm
Cable exit direction (Bottom) (*2) cJB See P.35 Lost motion 0.1mm or less
Cable exit direction (Outside) cJo See P.35 Load cell rated capacity 2000N
Flange (Front) FL See P.35 Loading repeatability (*4) +0.5% F.S (*5)
Foot bracket (*1) FT See P.36 Ambient operating temp. & humidity| 0°C~40°C, 85% RH or less (non-condensing)
Equipped with load cell (Standard equipment) (*3) LCT See P.37 (*4) Ratio (in percentage) of the load variations caused by the repeated operations to the load cell
Motor side-mounted (left) ML See P.37 rated capacity
Motor side-mounted (right) MR See P37 (*5) F.S.: Full Scale, the maximum measurable value.



RCS3 ROBO Cylinder®

CAD drawings can be downloaded from our website.

www.intelligentactuator.com

Stroke

it will travel until it reaches the mechanical end.
M.E: Mechanical end
S.E: Stroke end

*1 Connect the motor-encoder cables. Please contact IAl for more details on the cable.
*2 While the rod is returning to its home position, please be careful of interference from surrounding objects, as

A 48
~
<
8 Grease port
< |
=
Must be 75 or more. %T
o 20 es
300.5 (same as the type w/ brake)
4-M8 depth 16 67 W%
|
; 25 [ — r—‘ﬁ/@p e
® ®
P j ‘
) ol ol
;mmf— g -8 g fe— — T ——jt— J
o0 | @
5 LS DS : | | o ! 9
YIS ] w Ground line connecting screw hole M3/ — i =)
- ol N 33 :T = (Screw hole: M3 depth 6) ; 4-M8 depth 16 L (55)
Reference surface 32 (227.5) 73 90
(Bdimensions range) /2 1] o8 (s)
an 88 |/ | e N
109 Oblong hole depth 6.5
(From mounting surface)
194 gl e 1_
Hole for 20, ] P
workpiece 500 /
mounting
~
T
i
< $8 H7 depth 6.5
g J (¢8 hole - oblong hole) (From mounting surface)
& & C ‘ Dx100P 50 E-M8 through
o o o 30 B " 175 (Bolt screw-in depth: 12 or less)
o
£
5 [ T
v =
& 16 s _Ze % s s
<32 d R EHEee—— e —ee—e—0o—a——=—— Lo
Workpiece reference dimensions
T
w
3
I So
2
~
I
g 5 o= )
o ) Y
£ 7>
S -|& i\ﬁlj Jig mounting
2 * a7/ hole position ‘97)
E: (Clom=rc)
3 e
= Cross section of W-W

§
)

1<

é\

«

Must be 100 or more.

Cable exit direction (Option)

Detail view of P

H Dimensions and Mass by Stroke

Stroke 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500
L 360.5 | 410.5 | 460.5 | 510.5 | 560.5 | 610.5 | 660.5 | 710.5 | 760.5
A 312.5]362.5 | 412.5|462.5 | 512.5 | 562.5 | 612.5 | 662.5 | 712.5
B 265 | 315 | 365 | 415 | 465 | 515 | 565 | 615 | 665
C 65 | 115 | 65 | 115 | 65 | 115 | 65 115 | 65
D 1 1 2 2 3 3 4 4 5
E 6 6 8 8 10 10 12 12 14
J 165 | 215 | 265 | 315 | 365 | 415 | 465 | 515 | 565
S 98 63 42 21 = = = = =
Mass ‘Without brake| 10.2 | 108 | 11.3 | 11.9 | 125 | 13 | 13.6 | 141 | 147
(kg) | With brake | 10.7 [ 11.3 [ 11.8 | 124 [ 13.0 | 135 | 141 | 146 | 152

Applicable Controllers

The RCS3 series actuators can be operated by the controllers indicated below. Please select the type depending on your intended use.

Control method

External

. connectable
view

axes

Max. number of

Power
supply
voltage

Positioner | Pulse train| Program

Press
program

Network * Option

Maximum number of

positioning points elfaEes P

SCON-CB/CGB
(For servo press only)

=

Single-
phase
100VAC
/200VAC

Devicei'et

° CCink
s
BJUJ S,

Compoi'et

—
EtherCAT. ™
Etheri'et/IP

@

aoana

Please contact IAl
for more
information.

RCS3-RA8R




RCS3 ROBO Cylinder®

Body Width

Side-mounted

H Model _ _ _ —
specification RCS3  — RATOR WA 400
Items Series - Type = Encoder Type — Motor Type —

WA: Battery-less 400: Servo
Absolute motor
400W

* Does not include a controller.
* Please contact IAl for more information about the model specification items.
* Body width does not include the width of the side-mounted motor.

25 — [ ] - T2

Lead - Stroke — Applicable Controllers —  CableLength — Options
2.5:Lead 2.5mm 100:100mm  T2: SCON-CB/ N :None Refer to Options table
2 CGB P :1m below.
S :3m * Specify cable exit
500:500mm (Forservopress onty) G direction (CIT/CIB/CIO).
(Every 50mm) XOO : Specified length For side-mounted motor

type, specify the mount

REIC: Robot cable diection (MLIMR).

B Correlation Diagram of Push Force and Current Limit Value

-~
(=)

=
w

Horizontal

ieal
Vertical

* Depending on the model,
there may be some limitations
to using the vertical mount
position. Please contact IAl for
more information.

6000 Caution:
@ The correlation between push
5000 force and push command
/ value are strictly for reference
= 4000 / purposes. Actual numbers
g may vary slightly.
S 3000 @ The push command value
g should be 20% or more
& 2000 / because the push force will be
/ unstable when the push
1000 7 command value is low.
0
0 50 100 150 200
Push Command Value (%)

(1) For push-motion operation, check the allowable time period of continuous push-
motion set with a different thrust force. Also, please check that the allowable
continuous operational thrust force for the actual push cycle is less than the
allowable continuous operational thrust force. (Even if there is no push motion)
Please refer to P.28 for more information.

(2) Customer's tooling is to be mounted on the load cell itself. In case any radial or
moment load is applied to the load cell, please consider adding the external
qguides, etc. to offset those side loads.

(3) Please install a support block when front mounting or back mounting a
horizontally mounted actuator that is 150st or more. (Refer to page 34 "Notes
When Installing")

(4) Servo Press with load cell should not be used for pulling motion. It will damage

the load cell.
Actuator Specifications
M Lead and Payload Bl Stroke and Max Speed
Model Number Moto(rvwva)nage I(.rerz"anc)i M(ar;(| r;p/essd Maxaicéllemion Ho'::;;'(k;ili:t?:lzg} Rate? Nt)hrust Max. p(l:j? force Lot 5‘('[2&3 100~500
RCS3-RA10R-WA-400-2.5-@)-T2- 400 | 25 | 125 0.2 15 15 2713 6000 25 125
* Max. horizontal payload means max. weight on the customer's external guide. (Unit: mm/s)

Legend: Stroke Cable Length Option

** Max. push force can be achieved only within 1~10mm/s speed range.

(2) Cable Length

“Goptons

(@ Stroke (mm) RCS3-RA10R Type Cable Code
100 O P(1m)
150 O Standard S(3m)
200 O M(5m)
250 O Specified length X06(6m) ~X10(10m)
300 ¢ (Sliandard cagle) X11(11m)~X15(15m)
350 [©) X16(16m)~X20(20m)
400 @) RO1(1m) ~R03(3m)
450 O R04(4m) ~RO5(5m)
500 [©] Robot cable RO6(6m) ~R10(10m)

R11(11m)~R15(15m)
R16(16m)~R20(20m)

* Please contact IAl for maintenance cables.

Actuator Specifications

(*1) Refer to P. 37 for the number of brackets included.

(*2) The foot bracket cannot be chosen when you select the actuator whose stroke is 100mm.

(*3) Please make sure to enter "LCT" in the box of Model Specification Items to select the actuator with
load cell option.

1 3 RCS3-RA1T0R

Name Option Code Reference Page Item Description
Brake B See P.35 Drive system Ball screw $20mm rolled C10
Cable exit direction (Top) aT See P.35 Positioning repeatability +0.01mm
Cable exit direction (Bottom) (*2) cJB See P.35 Lost motion 0.1mm or less
Cable exit direction (Outside) cJo See P.35 Load cell rated capacity 6000N
Flange (Front) FL See P.36 Loading repeatability (*4) +0.5% F.S (*5)
Foot bracket (*1) FT See P.37 Ambient operating temp. & humidity |  0°C~40°C, 85% RH or less (non-condensing)
Equipped with load cell (Standard equipment) (*3) LCT See P.37 (*4) Ratio (in percentage) of the load variations caused by the repeated operations to the load cell
Motor side-mounted (left) ML See P.37 rated capacity
Motor side-mounted (right) MR See P37 (*5) F.S.: Full Scale, the maximum measurable value.



RCS3 ROBO Cylinder®

CAD drawings can be downloaded from our website.

www.intelligentactuator.com

*1 Connect the motor-encoder cables. Please contact IAl for more details on the cable.

it will travel until it reaches the mechanical end.
M.E: Mechanical end
S.E: Stroke end

165 L
130

Stroke |

64.5

*2 While the rod is returning to its home position, please be careful of interference from surrounding objects, as

5 5.

S.E. Home/|[\M.E*2

Grease port

pl |
— -

040
(Rod outer diameter)

e

il

(121)
|
L

4-M10 depth 20 80
© ®
Rgigl +— :
R
[l 74
%0 ©
@ N
53
Reference surface P
(B dimensions range) <2
—S CHIENSons fange) 82 (10.7)
33 108 108
129
260
\
2\
\
\
=\ Jig mounting
hole position
Cross section of Z-Z -
3
So
3
2
N
7
Ol
11

33
<=

2 (25)
.,5, 327 (same as the type w/ brake)
Z> ‘
= = )
25 = _ ; of ‘ &y
= o
! [ | |
olo |
'%31%*+‘E | | O I ’7"7’7"!‘2
o ® ° o &l
i =
Ground line connecting screw M3 /| n )r
Z - (Screw hole: M3 depth 6) /|~ 4:M10depth 20 *
(207) 120 L e
135
Oblong hole depth 6.5
(From mounting surface) g o
Holefor 25 3 /| P ——
workpiece )i g il
mounting H 7 = - |
] ] & & &
R A ———
~
I
2 Gl S $10H7 reamed, depth 6.5
= 40 —— (From mounting surface)
J($10 hole - oblong hole)
C Dx100P 60 E-M10 through
30 B 21 (Bolt screw-in depth: 15 or less)
e =
o ——
g —
£
5
<
2
3
=

$32 or more

Workpiece reference dimensions

H Dimensions and Mass by Stroke
Stroke 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500
L 4175 | 467.5 | 517.5 | 567.5 | 617.5 | 667.5 | 717.5 | 767.5 | 817.5
A 353 | 403 | 453 | 503 | 553 | 603 | 653 | 703 | 753
B 302 | 352 | 402 | 452 | 502 | 552 | 602 | 652 | 702
s C 82 [ 132 | 82 [ 132 | 82 | 132 | 82 | 132 | 82
2 D 1 1 2 2 3 3 4 4 5
g E 6 6 8 8 [ 10 [ 10 [ 12 ] 12 ] 14
o ) 3 J 182 | 232 | 282 | 332 | 382 | 432 | 482 | 532 | 582
Cable exit direction (Option) E S 655 | 415 | 115 — — — — — =
= Mass |Without brake| 17.1 [ 17.9 | 18.7 [ 19.5 [ 204 [ 21.2 [ 22 | 229 | 237
(kg) | With brake | 17.6 [ 184 [ 192 [ 20 [ 209 | 21.7 [ 22,5 | 234 | 242

Applicable Controllers

The RCS3 series actuators can be operated by the controllers indicated below. Please select the type depending on your intended use.

Max. number of
connectable
axes

External
view

Power
supply
voltage

Control method

Press

Broamam Network * Option

Positioner | Pulse train| Program

Maximum number of

positioning points IelfaEee FrEe

SCON-CB/CGB
(For servo press only)

=

Singl Devicei'et

Ingle- .

phgse - - - ° CCiLink ~ EthercAT~
peEn° Ethen\'et/IP

200VAC (

aoana

Compoi'et

Please contact IAl
for more
information.

RCS3-RA10R




RCSZ ROBO Cylinder®

Body Width

Side-mounted

W Model RCS2 —RA13R— WA — 750 —

Specification

Items Series —_ Type —_ Encoder Type —— Motor Type —
WA: Battery-less 750: Servo
Absolute motor
750W

* Does not include a controller.
* Please contact IAl for more information about the model specification items.
* Body width does not include the width of the side-mounted motor.

1] —Cd— 12 — [1-[1

—_ Stroke —— Applicable Controllers —  CableLength —— Options
2.5:2.5mm 50: 50mm T2: SCON-CB/ N :None Refer to Options
1.25:1.25mm P CGB P S1m table below.
200: 200 ; w S :3m * One of motor mount
E mm (For servo press only) M : 5 ditection type needs
(Every 50mm) . m. tobe selected from

XOO : Specified length MT1/MT2/MT3/MR1/

RO 2 Robot cable MR2/ML1/ML3.

M Correlation Diagram of Push Force and Current Limit Value

-~
(=)

=
w

25000

20000

Vertical,
=N

Horizontal -

=
¢
) — E
é 10000
* Depending on the model,
5000

there may be some limitations
to using the vertical mount

position. Please contact IAl for
more information.

Caution:

® The correlation between push force and
current limit value is strictly for reference
purposes. Actual numbers may vary slightly.

19600 @ The push force will be unstable when the
current limit value is low. Use at 20% or more

Lead 1.25 for lead 1.25 and 40% or more for lead 2.5.

9800
Lead 2.5

2000
1960

20 50 100 150 200 250
Current limit value (%)

(1) For push-motion operation, check the allowable time period of continuous push-motion set
with a different thrust force. Also, please check that the allowable continuous operational
thrust force for the actual push cycle is less than the allowable continuous operational thrust
force and that the duty cycle is 50% or less. Please refer to the Selection Guidelines (P.28) for
more information.

(2) The value of payload is when operating at an acceleration of 0.02G for lead 2.5 and 0.01G for
lead 1.25. The value listed above is the upper limit of acceleration.

(3) Customer's tooling is to be mounted on the load cell itself. In case any radial or moment load is
applied to the load cell, please consider adding the external guides, etc. to offset those side
loads. The value of the horizontal payload assumes that there is an external guide and that the
rod is not subjected to external force other than in the moving direction.

(4) For the brake option, a brake box (see P.16)
is required in addition to the main unit and controller.

(5) Servo Press with load cell should not be used for pulling motion. It will damage the load cell.

Actuator Specifications

M Lead and Payload

M Stroke and Max Speed

Motorviattage| Lead |Natacekreton| Max. payload |Rated thrust| Max. push force| ~ Stroke Sl
Model Number W) | mm | ©) | Hoiontlig Vertical kg () ) (mm) Lead (mm) (mm) 30 ] 100150 200
RCSZ-RA13R-WA-750-2.5-.-T2- 25 0.02 15 15 5106 9800 25 85 | 120 125
750 50~200
RCS2-RA13R-WA-750-1 .25---T2- 125 | 001 | 15 | 15 | 10211 | 19600 | ®evomm 125 62
b . *Max. horizontal payload means max. weight on the customer's external guide. (Unit: mm/s)
Legend. Sticke Sablelenoth Option ., Max. push force can be achieved only within 1~10mm/s speed range.

(2) Cable Length

@ stroke mm) RCS2-RA13R Type Cable Code
1t Type (Lead 2.5) 2t Type (Lead 1.25) P(1m)
50 [©] o Standard S(3m)
100 O O M(5m)
150 O ©) . X06(6m) ~X10(10m)
200 o [ (Ss’ﬁf"g:gi'ggg X11011m)~X15(15m)
X16(16m)~X20(20m)
RO1(1m) ~RO3(3m)
RO4(4m) ~R0O5(5m)
Name Option Code Reference Page Robot cable RO6(6m) ~R10(10m)
Brake (With brake box) B See P.35 R11(11m)~R15(15m)
Brake (Without brake box) BN * See P.35 R16(16m)~R20(20m)
Flange (Front) FL see P36 * Please contact IAl for maintenance cables.
Foot bracket (*1) FT See P.37
With load cell (with cable track for wiring) (*2) LCT See P.37 7=
With load cell (without cable track for wiring) (*2) LCN See P.37 Actuator Specifications
Motor top side-mounted MT1/MT2/MT3 See P.38 Item Description
Motor right side-mounted MR1/MR2 See P.38 Drive system Ball screw $32mm rolled C10
Motor left side-mounted ML1/ML3 See P.38 Positioning repeatability +0.0Tmm
(*1) Refer to P. 37 for the number of brackets included. Lost motion 0.2mm or less
(*2) Please make sure to select one of these for the load cell option (LCT/LCN) in the box of Model Load cell rated capacity 20000N
Specification Items. o N Loading repeatability (*3) +0.5% F.S (*4)
(Note 1) Load cell option (with cable track for wiring) "LCT" and flange option "FL" cannot be selected together. Ambient operating temp. & humidity| 0~40°C, 85% RH or less (non-condensing)

(Note 2) Option: When selecting the brake (without brake box) "BN" and using it as the second axis of
the brake box, a cable must be separately purchased. Please refer to P.42 for more information.
(Note 3) Option: MR1/MR2/ML1/ML3 and FT cannot be selected together.

1 5 RCS2-RA13R

(*3) Ratio (in percentage) of the load variations caused by the repeated operations to the load cell
rated capacity
(*4) F.S.: Full Scale, the maximum measurable value.



RCS 2 ROBO Cylinder®

*1. Connect the motor-encoder cables. Please contact IAl for more details on the cable.

*2. While the rod is returning to its home position, please be careful of interference from surrounding objects, as it will travel until it reaches
the mechanical end.
M.E: Mechanical end S.E.: Stroke end

*3.  The direction of width across flats varies depending on the product. Flats cannot be used for vertical or horizontal reference planes.

CAD drawings can be downloaded from our website.

www.intelligentactuator.com

50 Ground line connecting screw M4

*
9 (Screw hole: M4 depth 8) 1
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|
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I
|
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Must be 100 or more. - 255
] I
d r i
o I
A
° ‘ ) 59‘
| E oo [: \ J ‘
& . i
° =l
@ @&\ | 0
3 Flo|o I
I~ 8 - 8- R T At - - - - T T T 10
@ @ i
@ T 9@ sl s _ _ _
L B L \ mt }
B 61 ME/ [\sE /[ \ME*2 S [
Reference surface 122 Home 124 0 A {77)
i ions range) (130) Stroke 214 L
=i ]
= ® ¢ © S s
- <
+HFMHARE-e-— ————— -l
T
= £
@ @ Q ® g
sl Be, - ¢
130 T \EM12depth 18
g C Dx100P (V)]
Brake box (accessory) M Dimensions with Brake B
8-M12 depth 24 50 (Accessories for brake equipped specification)
95 Model Name:
Cross section of S-S RCB-110-RA13-0
o ]
—
Ra3.2 &R
& N*T M Dimensions and Mass by Stroke
) o
o 1] 9002 445 RCS2-RA13R
& o Ra3.2 l ] _ / | *The brake option has a 57mm longer total length and 2kg
142 = heavier weight.
2 hotes Strok 50 [ 100 | 150 | 200
=2 Brake box requires roke
g zz;js Lo g SDE a1y L 4895 | 539.5 | 5895 | 6395
H <l power: A 4125 | 4625 | 5125 | 5625
| Workpiece reference dimensions 103 B 2825 | 3325 | 3825 | 4325
e Notes C 40 65 40 65
D 2 2 3 3
The specification with brake (option model name "-B") always comes with a brake box. E 6 6 8 8
To purchase only the actuator body with brake, T 90 115 90 115
select the option model name "-BN". U 425 67.5 425 675
Mass (kg) 35.5 36.5 375 38.5

Notes

Be sure to select a symbol in the
model number for the
side-mounted motor direction
and cable exit position.

Option Code MT1 MT2 MT3 MR1 ML1 MR2 ML3
Side-mounted motor direction  Top (standard) Top Top Right side Left side Right side Left side
Cable exit position Top (standard) Right side Left side Top Top Right side Left side

Applicable Controllers

The RCS2 series actuators can be operated by the controllers indicated below. Please select the type depending on your intended use.

Power Control method .
Maximum number of
supply Press

VolfacepResitionSiRtiseitrain RRrog Ao Network * Option positioning points

External| Max. number of

. Reference page
view | connectable axes pag

" inal DeviceiV'et o Al
SCON-CB/CGB 0 Single- CClink  EthercAT= ease contact
(For servo press only) 1 2%2?/5& - B - ° aamEn’ Etheriet/IP h |n;g:r:1nz::(e)n

- %%_‘@ﬂg
Compoi'et

'A ' RCS2-RA13R



RCS3 ROBO Cylinder®

Body Width

Side-mounted

H Model
* .. RCS3 —RA1I5R— WA —3300— 36 — [ | — T3
Specification
Items Series - Type = Encoder Type — Motor Type — Lead - Stroke — Applicable Controllers —  CableLength — Options
WA: Battery-less 3300: Servo 3.6: Lead 3.6mm 100: 100mm  T3: SCON-CGB N :None Refer to Options
Absolute motor 2 (Forservopressonly) P :1m tahllallekbelow,t
| s :3m * Make sure to
*Does not include a controller. 3300W 500: ﬁggmm o specify MT (Side-
* Please contact IAl for more information about the model specification items. (=0 i) XOIO : Specified length mnotunt)ed motor
* Body width does not include the width of the side-mounted motor. CIERs
R HS B Correlation Diagram of Push Force and Current Limit Value
0 30000 Caution:
P @ The correlation between push
; ® [] 25000 force and push command
Horizontal S /’ value are strictly for reference
j — 20000 P purposes. Actual numbers
2 z L may vary slightly.
g 5000 @ The push command value
= should be 34% or more
< .
2 P because the push force will
10000 7 be unstable when the push
*Depending on the model, / command value is low.
there may be some limitations N A 5000 Z
to using the vertical mount /
position. Please contact IAl for
more information. 0
0 20 40 60 80 100 120 140 160 180 200
Push Command Value (%)

(1) For push-motion operation, check the allowable time period of continuous push-
motion set with a different thrust force. Also, please check that the allowable
continuous operational thrust force for the actual push cycle is less than the
allowable continuous operational thrust force. (Even if there is no push motion)
Please refer to P.28 for more information.

(2) Customer's tooling is to be mounted on the load cell itself. In case any radial or
moment load is applied to the load cell, please consider adding the external
qguides, etc. to offset those side loads.

(3) Please install a support block when front mounting a horizontally mounted
actuator. (Refer to page 34 "Notes When Installing")

(4) Servo Press with load cell should not be used for pulling motion. It will damage
the load cell.

(5) The maximum payload for vertical mounting is 220kg when using the M5 tapped
mounting hole at the tip of the load cell. When using the M8 tapped mounting
hole on the side of the load cell tip and fixing with a setscrew, the payload should
be 15 kg or less. Use either the M8 or M5 tapped mounting hole but not both.

Actuator Specifications
M Lead and Payload H Stroke and Max Speed
jon| Max. payload |Rated thrust | Max. push force Stroke
Model Number Motor wattage | Lead | Max. speed | Max.acceleation P 100~
odel Numbe w) (mm) | (mm/s) G| Horizontal g | Vertical kg) (N) (N) Lead (mm) e o
RCS3-RA15R-WA-3300-3.6-[D]- T3-2]-[3) 3300 | 36 | 240 | 0.1 15 | 220 | 15577 | 30000 36 240
b . *Max. horizontal payload means max. weight on the customer's external guide. .
Legend' Stmke. Gl Option ,, Max. push force can be achieved only within 1~10mm/s speed range. (TG

(2) Cable Length

@ Stroke (mm) RCS3-RA15R Type Cable Code
100 © Standard P(im)
200 O Rob bl S(3m)
300 o (Robot cable) M(5m)
400 (@] Specified length X06(6m) ~X10(10m)
500 [©] Rob bl X11(11m)~X15(15m)
(Robot cable) X16(16m)~X20(20m)

* Please refer to P.49 for maintenance cables.
* Robot cable specification is standard.

Actuator Specifications

Name Option Code Reference Page ltem Description
Brake B See P.35 Drive system Ball screw $36mm ground
Cable exit direction (Top) aT See P.35 Positioning repeatability +0.0Tmm
Cable exit direction (Right) CJR See P.35 Lost motion 0.1mm or less
Cable exit direction (Left) cJL See P.35 Load cell rated capacity 50000N
Equipped with load cell (Standard equipment) (*1) LCT See P.37 Loading repeatability (*2) +0.5% F.S (*3)
Side-mounted motor direction (Top) MT See P.37 Ambient operating temp. & humidity| 0°C~40°C, 85% RH or less (non-condensing)

(*1) Please make sure to enter "LCT" in the box of Model Specification Items to select the actuator with

load cell option.

1 7 RCS3-RA15R

(*2) Ratio (in percentage) of the load variations caused by the repeated operations to the load cell

rated capacity

(*3) F.S.: Full Scale, the maximum measurable value.



RCS3 ROBO Cylinder®

CAD drawings can be downloaded from our website.

www.intelligentactuator.com

*1 Connect the motor-encoder cables. Please contact IAl for more details on the cable.

*2 While the rod is returning to its home position, please be careful of interference from surrounding objects, as
it will travel until it reaches the mechanical end.
M.E: Mechanical end
S.E: Stroke end

2-M10 depth 20

5. 225 (For eyebolt) 10
Jig mounting hole (M8 tap) T
J. /
§§ - 7—77][7 cem—m e e s e —— o qpo——
Must be 150mm or more
(Cable routing space) 370
PG connector *1 M connector *1
;
E | a 2-M10 depth 20
H]j (For eyebolt)
e I o
Jig mounting
hole position 0
® ‘ ©
D 2
B N
I S — ,f_lp,i,i,,i,i, i
p
;[ ® 1 @2
< !
Grease port (for guide use) (Same on opposite side) - 154.5 10 115 AENEN
Grease port (ball screw) /' 178.5
A - 100 Ground line connecting screw M4
L (Screw hole: M4 depth 8)
(Same on opposite side)
B Dimensions with Brake Cable exit direction: Right (CJR) Cable exit direction: Top (CJT) | Cable exit direction: Left (CJL) |

@——‘—r (370) 80 (370)
0 65 19 [ e —— 1965
wal
|
|

370)
i9_65

©
(306)

|
o
H— - H A A ==
|
®
{ & &
(5t+550) 58 103
(150)
Ra3.2 8-¢5.5 through 22.5°(*3)
$9.5 counterbored, *3 Jig mounting hole range (M8 tap)
& depth 5.5 *4 Angle from jig mounting hole
S Ra3.2
4 nEIn Ra32 s depth10 49
<S ~ 1] $0.02 . -M5 dept —
b (equipartition) @ M8 through
- _ {,
| @
s _hol | 3(% 1 g
| 2o = w [ 90,02 [8}
5 38 Cross section of W-W 3
g 40
Load cell tip mounting jig reference size Load cell tip mounting jig reference size ) o
(Effective only when the jig weight is 15kg or less) Load cell tip mounting size

H Dimensions and Mass by Stroke

Stroke 100 | 200 | 300 | 400 | 500
L 534 | 634 | 734 | 834 | 934
A 434 | 534 | 634 | 734 | 834

Mass ‘Withoutbrake 61 | 649 | 687 | 726 | 76.5
(kg) | Withbrake | 63 | 66.9 | 707 | 746 | 785

Applicable Controllers

The RCS3 series actuators can be operated by the controllers indicated below. Please select the type depending on your intended use.

Max. number of | Power Control method

connectable supply - 5 Press
P voltage Positioner | Pulse train| Program program

Maximum number of
Network * Option positioning points

External

. Reference page
view pag

Devicei'et .l.l MECHATROLINK

—

SCON-CGB : Erf; ° CC-Link® EtE:‘herC\:\";‘/'IF P'é“fz contact A
- - - en'e -

(For servo press only) 200VAC % ) 1 information.

Compoi'et i%%%%q

'A ' RCS3-RA15R



RCS3 ROBO Cylinder®

Body Width

Side-mounted

H Model _ _ w — — — I:l —
Specification RCS3 RA20R A 3000 4 T3
Items Series = Type = Encoder Type — Motor Type — Lead = Stroke — Applicable Controllers —  CableLength — Options
WA: Battery-less 3000: Servo 4: Lead 4mm 100: 100mm  T3: SCON-CGB N : None Refer to Options
Absolute motor ! (Forservopressonly) P :1m tahl/’l'ekbe""’"‘t
| s :3m * Make sure to
*Does not include a controller. 3000W 500: ﬁggmm o specify MT (Side-
* Please contact IAl for more information about the model specification items. (=0 i) XOIO : Specified length ?:tu;t)ed motor
* Body width does not include the width of the side-mounted motor. (2
M Correlation Diagram of Push Force and Current Limit Value
ROHS Caution:
50000 )
@ The correlation between push
- =7 45000 force and push command
Horizontal 9 40000 value are strictly for reference
- H 35000 purposes. Actual numbers
~¥ = may vary slightly.
g 30000 @ The push command value
S 25000 should be 20% or more
G 20000 because the push force will be
3
4 15000 unstable when the push
* Depending on the model, < command value is low.
there may be some limitations 10000
to using the vertical mount by A 5000
position. Please contact IAl for A
more information. / 0
5 0 20 40 60 80 100 120 140 160 180 200
Push Command Value (%)

(1) For push-motion operation, check the allowable time period of continuous push-
motion set with a different thrust force. Also, please check that the allowable
continuous operational thrust force for the actual push cycle is less than the
allowable continuous operational thrust force. (Even if there is no push motion)
Please refer to P.28 for more information.

(2) Customer's tooling is to be mounted on the load cell itself. In case any radial or
moment load is applied to the load cell, please consider adding the external
guides, etc. to offset those side loads.

(3) Please install a support block when front mounting a horizontally mounted
actuator. (Refer to page 34 "Notes When Installing”)

(4) Servo Press with load cell should not be used for pulling motion. It will damage
the load cell.

(5) The maximum payload for vertical mounting is 220kg when using the M5 tapped
mounting hole at the tip of the load cell. When using the M8 tapped mounting
hole on the side of the load cell tip and fixing with a setscrew, the payload should
be 15 kg or less. Use either the M8 or M5 tapped mounting hole but not both.

Actuator Specifications
M Lead and Payload M Stroke and Max Speed
ion|_Max. payload | Rated thrust | Max. push for Stroke
Model Number Motor wattage | Lead | Max. speed | Max.accelration ated thrust | Max. push force 100~500
W) | om) | o) | Q)| ol | Vertialbg| (N ) Lead (mm) .
RCS3-RA20R-WA-3000-4-[1]- T3-2] 3000 | 4 | 220 | 01 | 15 | 220 | 25002 | 50000 4 220
Legend: Stroke- Cable Length Option * Max. horizontal payload means max. weight on the customer's external guide. (Unit: mm/s)

** Max. push force can be achieved only within 1~10mm/s speed range.

(2) Cable Length

(@ Stroke (mm) RCS3-RA20R Type Cable Code
100 © Standard P(im)
200 (@] S(3m)
300 o) (Robot cable) MGm)
400 O Specified length X06(6m) ~X10(10m)
500 O Robot cabl X11(11m)~X15(15m)
(Robot cable) X16(16m)~X20(20m)

* Please refer to P.49 for maintenance cables.
* Robot cable specification is standard.

(_®options [l ActuatorSpecifications

Name Option Code Reference Page Item Description
Brake B See P.35 Drive system Ball screw $40mm ground
Cable exit direction (Top) aT See P.35 Positioning repeatability +0.01mm
Cable exit direction (Right) CJR See P.35 Lost motion 0.1mm or less
Cable exit direction (Left) cJL See P.35 Load cell rated capacity 50000N
Equipped with load cell (Standard equipment) (*1) LCT See P.37 Loading repeatability (*2) +0.5% F.S (*3)
Side-mounted motor direction (Top) MT See P.37 Ambient operating temp. & humidity| 0°C~40°C, 85% RH or less (non-condensing)

(*1) Please make sure to enter "LCT" in the box of Model Specification Items to select the actuator with

load cell option.

1 RCS3-RA20R

(*2) Ratio (in percentage) of the
rated capacity

load variations caused by the repeated operations to the load cell

(*3) F.S.: Full Scale, the maximum measurable value.



RCS3 ROBO Cylinder®

CAD drawings can be downloaded from our website.

www.intelligentactuator.com

*1 Connect the motor-encoder cables. Please contact IAl for more details on the cable.

*2 While the rod is returning to its home position, please be careful of interference from surrounding objects, as
it will travel until it reaches the mechanical end.
M.E: Mechanical end
S.E: Stroke end

2-M10 depth 20

2. L4 (For eyebolt) 125

1)

Jig mounting hole (M8 tap)

$100h7

=i

Must be 150mm or more

PG connector *1 M connector *1 (Cable routing space) 380
|

|

213

Jig mounting
hole position

2.5

399

8-M12
depth 18

b
289

] o 1 — [ 4 R I B | I il
2l | % -
s — ! ]
SE. Home/|\ M.E*2 1 | "’l @‘ i =]
Grease port (for guide use) (Same on opposite side) q g 161.5 1 2-M10depth 20 |25]
110 Grease port (ball screw) b 201.5 12,5 (For eyebolt)
200 A 135 177
st 126 L Ground line connecting screw M4
(Screw hole: M4 depth 8)
(Same on opposite side)
B Dimensions with Brake Cable exit direction: Right (CJR) | Cable exit direction: Top (CJT) ] [Cable exit direction: Left (CJL) |
N (370) 80 B70)
> @j‘ﬁr 519 i 65 8
| 1y B T
{ 84| miE
N no_ 11 g | [& B —
o ) ' ‘
L
I P |
3
| g
t ==
S S A1 Wy VA
T s
o (&——=& a
i 5 N ‘ I g 53
(5t£640.5) 65 T = SC3) *3 Jig mounting hole range (M8 tap)
(21:03) *4 Angle from jig mounting hole
8-M5 depth 10
Ra3 5 8455 th N (equipartition)
N -¢5.5 througl
\q?s $9.5 counterbored,
@"‘ Ra3.2 depth 5.5 %
& ~ 1] $002[A )
BE)
g 120 e Load cell tip mounting size
= 38
o
9 Cross section of W-W
s
Load cell tip mounting jig reference size Load cell tip mounting jig reference size . Dimensions and Mass by Stroke
(Effective only when the jig weight is 15kg or less) Stroke 100 200 300 400 500
L 6145 | 7145 | 8145 | 9145 | 10145
A 479.5 | 579.5 | 6795 | 779.5 | 879.5
Mass ‘Without brake| 93.3 99.6 1058 | 1121 1184

(kg) | Withbrake | 963 | 1026 | 1088 | 1151 | 1214

Applicable Controllers

The RCS3 series actuators can be operated by the controllers indicated below. Please select the type depending on your intended use.

Max. number of | Power Control method .
External Maximum number of

. connectable supply o 8 Press : TS f
view P voltage Positioner | Pulse train| Program program Network * Option positioning points

Reference page

Devicei'et .l.l MECHATROLINK

—
SCON-CGB : E;mr:; ° CCink EtE:‘hefc\:\'l';‘/'IP P'easfg contact A
- - - : en'e : -
(For servo press only) 200VAC % ) 1 information.

Compoi'et i%%%%q

'A ' RCS3-RA20R



RCSZ ROBO Cylinder®

High-Payload Rod Type Balt:sesry- { %] Body Width
- (Position Type without Load Cell) [{srsts S'demlr"ted A

BMModel =~ RCS2 —RA13R— WA —750— [ | — [ ] — T2 — [1- [

Specification
Items Series. —_— Type —_— Encoder Type — Motor Type — Lead —_— Stroke — Applicable Controllers—— Cable Length Options
WA: Battery-less 750: Servo 2.5:2.5mm 50: 50mm T2:SCON N : None Refer to Options
Absolute motor 1.25:1.25mm © 200: SSEL Pom ieble bfe'OW-
4 +3m One of motor mount
* Does not include a controller. 70N (Evzeoron;(;?nm) ;ggt_;{A?SA :5m ) direction type needs
* Please contact IAl for more information about the model specification items. Y ;gg ;p‘;":'edlljngth ;:wae”;?r'm%;”;;‘”
* Body width does not include the width of the side-mounted motor. s Robot cable MRMLI/ML3

M Correlation Diagram of Push Force and Current Limit Value

-~
(=)

=
w

25000 Caution:
@ The correlation between push
force and current limit value is
20000 5600 strictly for reference purposes.
Actual numbers may vary slightly.
® The current limit value should be
5000 20% or more because the push
Lead 1.25 force will be unstable when the
current limit value is low.

Vertical
=N

Horizontal

Push Force (N)

I
10000 9800 @ The travel speed during push-
Lead 2.5 motion operation is fixed at
. - 10mm/s.
Depending on.th4e model, there 5000 Please note that the graph shows
may be some limitations to 2000 push-motion at 10mm/s, and the
using the vertical mount 1000 push force will decrease as the
position. Please contact Al for 0

speed changes.

0 20 50 100 X 1_50 200 250 ® Depending on the operating
Current limit value (%) conditions, the push force may

decrease due to the temperature

rise of the motor

more information.

(1) For push-motion operation, check the allowable time period of continuous push-
motion set with a different thrust force. Also, please check that the allowable
continuous operational thrust force for the actual push cycle is less than the
allowable continuous operational thrust force and that the duty cycle is 50% or
less. Please refer to the Selection Guidelines (P.28) for more information.

(2) The value of payload is when operating at an acceleration of 0.02G for lead 2.5 and
0.01G for lead 1.25. The value listed above is the upper limit of acceleration.

(3) Estimated allowable duty varies depending on operating conditions (payload,
acceleration/deceleration, etc.). Please refer to P. 31 for more information.

(4) The value of the horizontal payload assumes that there is an external guide and
that the rod is not subjected to external force other than in the moving direction.

(5) Loads can be applied to the rod tip. Please refer to P.33 for more information.

(6) For the brake option, a brake box (see P.22) is required in addition to the main unit
and controller.

Actuator Specifications

M Lead and Payload B Stroke and Max Speed
Motorvitage | Lead  |Maxacceetion| Max. payload |Rated thrust| Max. push force Strokel
Model Number w) (mm) ©  |Rotondig|Vertical g N ) Stroke (mm) D (mm), 50 | 100 | 150 & 200
RC52-RA13R-WA-750-2.5-.-T2- 25 | 002 | 400 | 200 | 5106 | 9800 25 85 | 120 125
750 50~200
RCS2-RA13R-WA-750-1 .25_-_1-2_ 125 | 001 | s00 | 300 | 10211 | 19600 | ®ev™™ 125 62

b : *Max. horizontal payload means max. weight on the customer's external guide. (Unit: mm/s)
Legend: [] Stroke Cable Length . Option
d - . d @ & ** Max. push force can be achieved only within 5~10mm/s speed range.

(2) Cable Length

RCS2-RA13R Type Cable Code

@ stroke (mm 1t Type (Lead 2.5) 2tType (Lead 1.25) P(1m)
50 O O Standard S(3m)
100 o o M(5m)

150 o o . X06(6m) ~X10(10m)

200 o o ?g:;‘g:%'i:gg X111 m)~X1 5(15m)

X16(16m)~X20(20m)

RO1(1m) ~R03(3m)

RO4(4m) ~R05(5m)

Robot cable RO6(6m) ~R10(10m)

R11(1 1m)~R1 (15m)

R16(16m)~R20(20m)

* Please contact |Al for maintenance cables.

Name Option Code Reference Page —=
Brake With brake box) B <o p 35
Brake (Without brake box) BN (*1) See P.35 Item Description
Flange FL See P.36 Drive system Ball screw $32mm rolled C10
Foot Bracket FT (*2) See P.37 Positioning repeatability +0.0Tmm
Motor top side-mounted MT1/MT2/MT3 See P.38 Backlash 0.2mm or less
Motor right side-mounted MR1/MR2 (*2) See P.38 Rod diameter $50mm (ball spline)
Motor left side-mounted ML1/ML3 (*2) See P.38 Allowable moment load to rod 120N-m Please see P.33
(*1) Option: When selecting the brake (without brake box) "BN" and using it as the second axis of Ambient operating temp. & humidity 0~40°C, 85% RH or less (non-condensing)

the brake box, a cable must be separately purchased.
Please refer to P.42 for more information.
(*2) Option: MR1/MR2/ML1/ML3 and FT cannot be selected together.

21 RCS2-RA13R



RCS 2 ROBO Cylinder®

*1. Connect the motor-encoder cables. Please contact IAl for more details on the cable.

*2. While the rod is returning to its home position, please be careful of interference from surrounding objects, as it will travel until it reaches
the mechanical end.
M.E: Mechanical end S.E.: Stroke end

*3. The direction of width across flats varies depending on the product. Those flats cannot be used for vertical or horizontal reference plane.

CAD drawings can be downloaded from our website. 3D

www.intelligentactuator.com

Ground line connecting screw M4

5 50 (Screw hole: M4 depth 8) 1
18, 46 M30X1.5 ﬂ rz m
N\
o = ,%L
S 2 TP == 7 I
<
Rod tip supplied nut size j[]] if
Must be 100 or more. 255

124

a6)

36 (width across flats) *3|

286

50 (Rod outer diameter)

M30x1.5
45 (effective thread part)

Home MEX2 ﬂ

50 | J.(44) A
st 110 L
6 (width across flats)

2-(8H7 depth 10 E-M12 depth 18

m 3
] 2l o ¢ o 5 )i
Notes E% ol 2
e e e e T R, o F
The specification with brake (option model name "-B") - g
always comes with a brake box. j:]] @ @ @ s
To purchase only the actuator body with brake, select 10 €
the option model name "-BN". T
C Dx100P )
130 B
Brake box (accessory) M Dimensions with Brake
(Accessories for brake equipped specification)
Model Name: H Dimensions and Mass by Stroke
RCB-110-RA13-0 = — RCS2-RA13R
*The brake option has a 57mm longer total length and
2kg heavier weight.
Stroke 50 100 150 200
L 489.5 | 539.5 | 589.5 | 639.5
A 4125 | 4625 | 5125 | 562.5
B 2825 | 3325 | 3825 | 4325
P C 40 65 40 65
| D 2 2 3 3
2 Notes 142 E 6 6 8 8
Brake box requires
Reference surface 24VDC (max 1A) T 90 15 90 115
B dimensonsrange) 122 | power. U 425 | 675 | 425 | 675
5 = 103 Mass (kg) 33 34 35 36

Notes
Be sure to select a symbol in the

model number for the ] = |

side-mounted motor direction g 7 e |y, /\

and cable exit position. ) {\:) < fD 4
Option Code MT1 MT2 MT3 MR1 ML1 MR2 ML3
Side-mounted motor direction  Top (standard) Top Top Right side Left side Right side Left side
Cable exit position Top (standard) Right side Left side Top Top Right side Left side

Applicable Controllers
The RCS2 series actuators can be operated by the controllers indicated below. Please select the type depending on your intended use.

Max. number of | Power supply Control method

External view| Reference page

connectable axes voltage Positioner | Pulse train | Program Network * Option

Devicei'et
SCON-CB/CGB 1 ° ° - 512
CC'Link (768 for network spec.)
s
Single-phase C Net 512
SCON-LC/LCG 1 - - ° ompoi'et
200VAC (768 for network spec.)
8.8 MECHATROLINK
o . Please contact IAl for
EtherCAT. ™ more information.
\ .
SSEL-CS 2 ° - ° EtherNet/IP 20000
Note:
Th h The type of compatible networks will 55,000
N ree-phase _ _ vary depending on the controller. B
VAR 8 200VAC O Please refer to the reference page for ((Depending on the type)
more information.

'A ' RCS2-RA13R



RCS3 ROBO Cylinder®

High-Payload Rod Type Balztsesry- % Body Width
- (Position Type without Load Cell) [{srsts S'de"w";::r"ted

H Model — — — — — —
< . RCS3 — RA15R WA 3300 7.2 T3
Specification
Series - Type = Encoder Type — Motor Type — Lead - Stroke — Applicable Controllers —  CableLength — Options
tems
WA: Battery-less 3300: Servo 7.2:Lead 7.2mm 100: 100mm T3:SCON-CGB N :None Selfer to Options table
Absolute motor ? P :im below.
5 S :3m Make sure to add MT

* Does not include a controller. 3300 SEOO' ﬁggmm M :5m (S_ide—_mounted motor|
* Please contact IAl for more information about the model specification items. (S i) XOO : Specified length direction on top)
* Body width does not include the width of the side-mounted motor.

s B Correlation Diagram of Push Force and Current Limit Value

20000 Caution: .
@ The correlation between push
force and push command

15000 value are strictly for reference
\ / / purposes. Actual numbers
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I // @ The push command value
) — _uz- 10000 = should be 20% or more
M 2 / because the push force will be
o / unstable when the push
* Depending on the model, 5000 ,/ command value is low.

e

there may be some limitations
to using the vertical mount

position. Please contact IAl for
more information.
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Push Command Value (%)

0

(1) For push-motion operation, check the allowable time period of continuous
push-motion set with a different thrust force. Also, the estimated allowable
duty varies depending on operating conditions (payload and speed). Please
refer to P.31 for more information.

(2) Please install a support block when front mounting a horizontally mounted
actuator.
(Refer to page 34 "Notes When Installing")

(3) Loads can be applied to the rod tip. Please refer to P.33 for more information.

Actuator Specifications
M Lead and Payload Bl Stroke and Max Speed
Notorwatiage | Lead! | Max.speed  Macaceation| Max. Payload | Rated thrust | Max push force Stroke 9
Vel stz W | mm) | ) | @ | ool Vel ) ) Lead (mm) Gy U=E
RCS3-RA15R-WA-3300-7.2-[1)-T3-[2) 3300 | 72 | 400 | 02 | 700 | 400 | 7789 | 15000 7.2 400
Legen d: Stroke Cable Length Option * Max. horizontal payload means max. weight on the customer's external guide. (Unit: mm/s)

** Max. push force can be achieved only within 5~10mm/s speed range.

(2) Cable Length

(@ Stroke (mm) RCS3-RA15R Type Cable Code
100 = Standard t Pim)
andard type
200 © (Robot cable) SEm)
300 o) M(5m)
400 o) <o ecifiod lenath X06(6m) ~X10(10m)
500 0 Mecbor C:b”g X11(11m)~X15(15m)
X16(16m)~X20(20m)

* Please refer to P.49 for maintenance cables.
* Robot cable specification is standard.

Actuator Specifications

Name Option Code Reference Page Item Description
Brake B See P.35 Drive system Ball screw $36mm ground
Cable exit direction (Top) aT See P.35 Positioning repeatability +0.01lmm
Cable exit direction (Right) CJR SeeP.35 Lost motion 0.Tmm or less
Cable exit direction (Left) CJL See P.35 Allowable moment load to rod | Please see P. 33
Side-mounted motor direction (Top) MT See P.37 Ambient operating temp. & humidity 0°C~40°C, 85% RH or less (non-condensing)

2 3 RCS3-RA15R



RCS3 ROBO Cylinder®

CAD drawings can be downloaded from our website.

www.intelligentactuator.com

*1 Connect the motor-encoder cables. Please contact IAl for more details on the cable.

*2 While the rod is returning to its home position, please be careful of interference from surrounding objects, as
it will travel until it reaches the mechanical end.
M.E: Mechanical end S.E.: Stroke end

*3 The direction of width across flats varies depending on the product. Those flats cannot be used for vertical or
horizontal reference plane.

2-M10 depth 20

5. 239 (Foreyebolt) (10)
60 23 I
@ ~ Ié
g E - — - - e — ——
M39x1.5 < [
Supplied hex nut
PG (encoder) connector 1 M (motor) connector *1 Must be 150mm or more 370
(Cable routing space) |
E 3 P
& Hj 2-M10 depth 20
g (For eyebolt)
gl % - 11 [
£ 2
=]
E 3 3
@ o (1.5 o
8-M12 depth 18 = g <] €
£ g
5 g
] A L JE |- 0/
H 93 | Uz
¢ o
|2 &) s 1] o @ y @ <
— LE. E. :M.EA*Z
- X Grease port (for guide use) (Same on opposite side) 154.5 10 (15)
= 46 (width across flats)3 20 (width across flats) - Gesepot o qdel eme o pposte i) 1785 (115)
95 65 { A 100 M4 screw for ground wiring
Reference surface 145 1 116 L (Screw hole: M4 depth 8)
(B dimensions range) 150 (Same on opposite side)
— S ® e ® 3
<
<
£
ERH——————— i
“|T
1
£
3
— © D b 2 [
2-08H7 depth 10 75 -
E-M12 depth 20 (150)
Dx150P C Reference surface
45 B
W Dimensions with Brake Cable exit direction: Right (CJR) Cable exit direction: Top (CJT) Cable exit direction: Left (CJL)
@——t—a— (370) 50
! 65_19 e ——
o | gy -m[
- TT 1 T + o m N |
! !
g
P @=‘=@j N
|
He -t H A =
|
®
| Rl &)
(st+550) 58 103
(150) . .
H Dimensions and Mass by Stroke
Stroke 100 | 200 | 300 | 400 | 500
L 534 | 634 | 734 | 834 | 934
A 434 | 534 | 634 | 734 | 834
B 389 | 489 | 589 | 689 | 789
C 50 | 100 | 70 50 | 100
D 2 2 3 4 4
E 6 6 8 10 10
Mass ‘Without brake, 60 | 63.9 | 67.7 | 71.6 | 75.5
(kg) ‘ With brake | 62 | 659 | 69.7 | 73.6 | 77.5

Applicable Controllers
The RCS3 series actuators can be operated by the controllers indicated below. Please select the type depending on your intended use.
Power Control method

supply
voltage

Maximum number of
Positioner | Pulse train| Program Network * Option positioning points

External| Max. number of

. Reference page
view |connectable axes pag

™ Deviceilet ! MECHATROLNK
ree- g —_—
SCON-CGB 1 phase ° _ _ CCiLink  EthercAT~ ‘ 512 See PAO
(for Position Controller) 200VAC %® Etheri'et/IP (768 for network spec.)
cl

Compoi'et i‘%%%%
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RCS3 ROBO Cylinder®

High-Payload Rod Type Balztsesry- % Body Width
- (Position Type without Load Cell) [{srsts S'de"w";::r"ted

M Model RCS3 —RA20R— WA —3000— 10 — [ | — T3

Specification

Series — Type — Encoder Type — Motor Type — Lea — Stroke — Applicable Controllers —  Cable Lengtt — Options
ems d d k licabl Il bl h
WA: Battery-less 3000: Servo 10: Lead 10mm 100: 100mm T3:SCON-CGB N :None sefer to Options table
P 1m elow.
Absolute ;’:)%%’Jv o 5100 s :3m * Make sure to
* Does not include a controller. 3 mm M :5m specify MT (Side-
(Every 100mm) :

* Please contact IAl for more information about the model specification items. XOIO : Specified length ?:tu;t)ed motor
* Body width does not include the width of the side-mounted motor. (2

B Correlation Diagram of Push Force and Current Limit Value
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Caution:

@ The correlation between push
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20000 value are strictly for reference
/ / purposes. Actual numbers

25000
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z 15000 A may vary slightly.
I // @ The push command value
] _uz- should be 20% or more
210000 because the push force will
& / be unstable when the push
* Depending on the model, = A command value is low.
there may be some limitations 5000 -
to using the vertical mount o« /
position. Please contact IAl for
more information. 0
0 20 40 60 80 100 120 140 160 180 200

Push Command Value (%)

(1) For push-motion operation, check the allowable time period of continuous
push-motion set with a different thrust force. Also, the estimated allowable
duty varies depending on operating conditions (payload and speed). Please
refer to P.31 for more information.

(2) Please install a support block when front mounting a horizontally mounted
actuator.

(Refer to page 34 "Notes When Installing")

(3) Loads can be applied to the rod tip. Please refer to P.33 for more information.

Actuator Specifications
M Lead and Payload Bl Stroke and Max Speed
Notorwatiage | Lead! | Max.speed  Macaceation| Max. Payload | Rated thrust | Max push force Stroke 9
Vel stz W | mm) | ) | @ | ool Vel ) ) Lead (mm) Gy U=E
RCS3-RA20R-WA-3000-10-[0)]-T3-@3) 3000 | 10 | 400 | 02 | 1000 | 600 | 10361 | 20000 10 400
Legend: Stroke Cable Length Option * Max. horizontal payload means max. weight on the customer's external guide. (Unit: mm/s)

** Max. push force can be achieved only within 5~10mm/s speed range.

(2) Cable Length

(@ Stroke (mm) RCS3-RA20R Type Cable Code
100 = Standard t Pim)
andard type
200 © (Robot cable) SEm)
300 o) M(5m)
400 o) <o ecifiod lenath X06(6m) ~X10(10m)
500 0 Mecbor C:b”g X11(11m)~X15(15m)
X16(16m)~X20(20m)

* Please refer to P.49 for maintenance cables.
* Robot cable specification is standard.

Actuator Specifications

Name Option Code Reference Page Item Description
Brake B See P.35 Drive system Ball screw $40mm ground
Cable exit direction (Top) aT See P.35 Positioning repeatability +0.01mm
Cable exit direction (Right) CJR See P.35 Lost motion 0.1mm or less
Cable exit direction (Left) CcJL See P.35 Allowable moment to rod Please see P.33
Side-mounted motor direction (Top) MT See P.37 Ambient operating temp. & humidity| 0°C~40°C, 85% RH or less (non-condensing)
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RCS3 ROBO Cylinder®

CAD drawings can be downloaded from our website.

WWW.inte"igentactuator'com *1 Connect the motor-encoder cables. Please contact IAl for more details on the cable.

*2 While the rod is returning to its home position, please be careful of interference from surrounding objects, as
it will travel until it reaches the mechanical end.
M.E: Mechanical end S.E.: Stroke end

*3 The direction of width across flats varies depending on the product. Those flats cannot be used for vertical or

horizontal reference plane.

5. (22 2-M10depth 20 (For eyebolt) (12.5)
75 29 [
o 2o Z L]
g g2 H —[—¢ —7—7[77—7—7—7—7—4r -—r
M48x1.5 <l
Supplied hex nut 7
PG (encoder) connector 1 M (motor) connector *1 Must be 150mm or more 380
(Cable routing space) | -
il G a
[, |
2-M10 depth 20
| L . _ _A(Foreyebolt)
pe | 1
Grease port (for guide)
(same on opposite side) | c]
=y
8-M12 depth 18 ) M48x1.5 ‘
65
= © | =
E\ portion) P %
£ i I N ! B . _|
H g + /]
0 é k2 e | ) g
alE SE. NME*2 L 1 gl 2 i Vl
i w = Home ) / ‘ 25)
65 (width across flats"3 75 24 (width acro(sss flats) n § 1615 125 (177) et
70 rease port (ball screw) =
110 201.5 M4 screw for ground wiring
Reference surface 195 A 135 (Screw hole: M4 depth 8)
(B dimensions range) 200 st 136 L (Same on opposite side)
—{ e * ® @ RA—_
g
K
<
£
S (N I - =
k]
2
£
s
&
— © bd =
2-¢8H7 depth 10 / 75 r“:“
E-M12 depth 24 (150) -~
Dx150P C Reference surface
45 B
M Dimensions with Brake Cable exit direction: Right (CJR) Cable exit direction: Top (CJT) Cable exit direction: Left (CJL)
D @j‘ﬁr % 80 ﬁm 9
65 19 /F-F - n9_65 8|
h | .q[ i 3l U T -
g | B g @[ [lm[ |
E N ol 1 []
] N N S 2 : 8
o B \ (O]
= v
9 |
I
g \
| : é
©
1 =
T 1 Y PR
S —
0 . "
¥ \E : 7 < H Dimensions and Mass by Stroke
40. !
(5t4640.5) & 123 Stroke 100 | 200 | 300 | 400 [ 500
00 L 6145 | 7145 | 8145 | 9145 | 10145
A 479.5 | 579.5 | 6795 | 779.5 | 879.5
B 4345 | 5345 | 6345 | 7345 | 8345
C 70 45 100 70 120
D 2 3 3 4 4
E 6 8 8 10 10
Mass ‘Without brake| 93.3 99.6 1058 | 1121 1184
(kg) ‘ With brake | 96.3 1026 | 1088 | 115.1 121.4

Applicable Controllers

The RCS3 series actuators can be operated by the controllers indicated below. Please select the type depending on your intended use.

Power Control method

supply
voltage

Maximum number of
Positioner | Pulse train| Program Network * Option positioning points

External| Max. number of

. Reference page
view |connectable axes pag

™ Deviceilet ! MECHATROLNK
ree- g —_—
SCON-CGB 1 phase ° _ _ CCiLink  EthercAT~ ‘ 512 See PAO
(for Position Controller) 200VAC %® Etheri'et/IP (768 for network spec.)
cl

Compoi'et i‘%%%%
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Reference Data

Operating Conditions

.’ HOXT{EPRIIY Servo press specification (with load cell)

When using the actuator, the following three conditions must be satisfied.

Condition 1. The push time must be the determined time or less
Condition 2. The continuous operational thrust force of a single cycle must be the allowable continuous operational thrust force or less
Condition 3. In a single cycle, push-motion operation must occur only once

Selection method

Condition 1.

The maximum push time of each push command value is determined in the tables below. When using the actuator, please make sure
that the push time is the time indicated in the tables below or less.

Please be aware that using the actuator beyond the time indicated in the tables below may cause the actuator to malfunction.

Note that there are no limitations on the continuous push time for RA4R.

RA6R Push Command Value (%) | Maximum Push Time (s) Push Force (N)
70 or less Continuous pushing available 420 450 480 510 540 570 600
71~85 300 30
90 38 30
95 27 =
100 21 o X0
: \
=R
5 \
2 %0
100 \
50 \
0
70 75 80 85 %0 95 100
Push Command Value (%)
RA7R Push Command Value (%) | Maximum Push Time (s) Push Force (N)
70 or less Continuous pushing available 600 686 m 857 943 1029 4 1200
71~80 300 350
85 94 300
20 33 -
95 24 Py \
100 18 E
105 15 < \
110 12 & 150
115 11 10 \
120 9 \
125 8 50
130 7 , E—
}ig g 70 80 %0 100 110 120 130 140
Push Command Value (%)
RASR Push Command Value (%) | Maximum Push Time (s) Push Force (N)
70 or less Continuous pushing available 1000 1143 1286 1429 1571 714 1857 2000
71~100 300 30
105 92 30
110 67 =
115 54 o B \
120 44 E
125 38 < \
130 33 £ 150
135 29 0 \
140 25 \
50
0
70 80 %0 100 110 120 130 140

Push Command Value (%)
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Reference Data

RA10R

Push Command Value (%) Maximum Push Time (s)
70 or less Continuous pushing available
71~90

95 210
100 95
105 70
110 56
115 46
120 39
125 34
130 30
135 26
140 24
145 21

150 19
155 17
160 16
165 14
170 13
175 12
180 11

185 10
190 9

195 9

200 8

Push Time (s)

2100
350

Push Force (N)
2880 3660 4440 5220 6000

300

250

200

150

100

N\

—

9% 122 148 174 200

Push Command Value (%)

Push Command Value (%)

Maximum Push Time (s)

Push Time (s)

300

Push Force (N)

250

200

150

100

AN

—
——

0 1200 130 140 150 160 170 180 190 200

Push Command Value (%)

70 or less (Continuous pushing s possible)
71~100 300
110 230
120 95
130 58
140 43
150 33
160 27
170 21
180 18
190 15
200 13
Push Command Value (%) Maximum Push Time (s)
90 or less Continuous pushing available
91~100 300
110 118
120 58
130 40
140 30
150 25
160 20
170 16
180 13
190 10
200 9

Push Time (s)

135 15
350

Push Force (kN)
165 18 195 21 225 24 255 27 285 30

300

250

200

150

100

9 100 110 120 130 140 150 160 170 180 190 200

Push Command Value (%)

Maximum Push Time (s)

90 or less Continuous pushing available

91~100 300
110 80
120 50
130 36
140 28
150 22
160 18
170 15
180 13
190 11
200 10

Push Time (s)

25 25
400

Push Force (kN)
275 30 325 35 375 40 425 45 475 50

350

300

250

200

150

100

e R

9 100 110 120 130 140 150 160 170 180 190 200

1A

Push Command Value (%)

I

Reference Data 28



Reference Data

Operating Conditions

.’ HOXTL{GPRYNIIY Servo press specification (with load cell)

Cconition. [

ntinuous operational thrust force]

Please consider that the load and duty cycle of a single continuous operational thrust force Ft must be smaller than the allowable
continuous operational thrust force of the actuator. Also, push-motion operation is performed only once during a single cycle.

| Approach, Return
T T

!

<

ta

|
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I
I
'
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I
'

<

If the operation patterns
on the left are rewritten
so that thrust becomes
the vertical axis

t :Operation time per cycle (s)
t1a : Acceleration time 1

t1r : Constant rate of traverse time 1
t1d : Deceleration time 1

to :Push-motion operation time

tw : Wait time

t2a: Acceleration time 2
tar : Constant rate of traverse time 2
t2d: Deceleration time 2

Fi1a : Thrust necessary for acceleration T Faa : Thrust necessary for acceleration 2
Fa¢ < Thrust necessary for constant traverse 1 Far : Thrust necessary for constant traverse 2
F1a : Thrust necessary for deceleration 1
Fo : Thrust necessary for push-motion operation ~ Fw : Thrust necessary for waiting

Fad : Thrust necessary for deceleration 2

The continuous operational thrust force Ft of a single cycle is calculated with the following formula.

Fi= F1a’X tia+ FifX tir+ F1a’X tid+ Fo'X to+ F2a’X taa+ Fof' X tor+ Fad’X tad + Fw'X tw

F1a/F2a/F1d/F2d vary according to the direction of operation, so please calculate them with the formulas shown below.

In the case of horizontal use (acceleration/deceleration)

Horizontal use
Horizontal use

For constant traverse
In the wait state

t

F1a = Fia=Faa=Fad :(M+m)>< d+Fs

Fi
Fw

= Fx=f+Fs
=0

Vertical use In the case of acceleration during descent Fia =(M+m)x 9.8 —(M+m)x d + Fs
Vertical use In the case of constant traverse during descent Fit =(M+m)x9.8+a (*1)+Fs
Vertical use In the case of deceleration during descent Fid =(M+m)x 9.8 +(M+m)x d + Fs
Vertical use In the case of acceleration during ascent F2a =(M+m)x 9.8 +(M+m)x d + Fs
Vertical use In the case of constant traverse during ascent Far =(M+m) x 9.8+ a (*1) + Fs
Vertical use In the case of deceleration during ascent F2da =(M+m)x 9.8 —(M+m)-d + Fs
Vertical use In the wait state Fw =(M+m)x 9.8
RCS3-RA15R RCS3-RA20R
Speed [mm/s] Fs[N] Speed [mm/s] Fs[N]
0~180 0 0~40 0
181~190 625 41~50 1875
191~200 1250 51~60 3750
201~210 1875 61~70 5625
211~220 2500 71~80 7500
221~230 3125 81~90 9375
231~240 3750 91~100 11250
101~110 13125
111~120 15000
121~130 16875
131~140 18750
141~150 20625
151~160 22500
161~170 24375
171~180 26250
181~220 27500

29 Reference Data

Actuator
Mass of moving part:
RAG6R: 2.5kg
RA7R: 3.5kg

M: Weight of moving part (kg) RA8R: 4kg

m: Weight of load (kg) RAT0R: 5kg

d: Directive acceleration/deceleration setting (m/s?) RA13R: 9kg

a: Thrust taking into account :ﬁgggf ! g::g

the driving resistance of the external guide :18kg

f: Driving resistance with an external guide or
similar component installed (N)

Fs: Calculate the thrust for each speed from
the table below for RA15R and 20R only

*1 When an external guide or similar component is installed, it is necessary to take
into account the driving resistance f.



Reference Data

tOa is the acceleration time, but the calculation methods of a (1) trapezoid pattern and a (2) triangle pattern are different.

The difference between a trapezoid pattern and a triangle pattern can be determined by whether the arrival speed of operation of the
traverse distance at the set speed is larger or smaller than the set speed.

Arrival speed (Vmax) = 4/traverse distance (m) x set acceleration (m/s’)
Set speed < arrival speed — (Dtrapezoid pattern
Set speed > arrival speed — (2)triangle pattern

@ In the case of a trapezoid pattern @ In the case of a triangle pattern
tOa = Vs/a Vs: Set speed (m/s) a: Directive acceleration (m/s’) tOa = Vt/a Vt: Arrival speed (m/s) a: Directive acceleration (m/s’)
(1) Trapezoid pattern (2) Triangle pattern

Speed 77T R Speed [777TTTTTTITIoeC [

mm/s ! H mm/s 0
: : Positioning : Positioning
! H convergence time ! convergence time

Accelerationarea * Constant speedavea: Deceleration area Time Acceleration area EDeceIeration area Time
s > s
Positioning time Positioning time

tOfis the constant traverse speed. Please calculate this to calculate the constant traverse distance.

t0f = Lc/V Le: Constant traverse distance (m) V: Directive speed (m/s)

* Constant traverse distance = traverse distance - acceleration distance - deceleration distance Acceleration distance (deceleration distance) = V'/2a
tOd is the deceleration time, but if acceleration and deceleration are the same, then it is the same as the acceleration time.

tOd =V/a V: The set speed (trapezoid pattern) or arrival speed (triangle pattern) (m/s) a: Directive deceleration (m/s)

[RCS3-RAT5R/RA20R only]
Calculate the average speed. The average speed can be found with the following equation.

0.5Vi-tia+ Vitir+ 0.5Vi-tia+ 0.5Vatoa+ votar+ 0.5v2ta Vi: Constant speed when approaching
v2: Constant speed when returning (trapezoid pattern)

Vit =
t

Arrival speed (triangle pattern)
Next, calculate the final continuous operational thrust from the calculated continuous operational thrust Ft and average speed vt.

F=Ft+vtK

Select coefficient K from the table below.

Model Coefficient K
RA15R 150
RA20R 412.5

Confirm that the calculated continuous operational thrust Ft (F calculated by the above formula for RAT5R and 20R) is smaller than the allowable
continuous operational thrust. The allowable continuous operational thrust force of this product is as follows.

Model Allowable continuous operational thrust force [N]

RA6R-LCT 420

RA7R-LCT 600

RA8R-LCT 1000
RA1T0R-LCT 2100

RAT3R-LCT/LCN(*2) Lead 2.5 5100
Lead 1.25 10200

RA15R-LCT 13500
RA20R-LCT 22500

*2 For RA13R, please limit the duty cycle to 50% or less.

If the conditions cannot be satisfied, please adopt measures such as shortening the push time or extending the wait time.

IAI —



Reference Data

Operating Conditions

| ESERSIBNT Rod type (without load cell)
RCS2

RA13R Servo press compatible The same conditions as the rod type with load cell.
Please refer to P.27~30.

When using the actuator, the following two conditions must be satisfied.

Condition 1. The push time must be the determined time or less
Condition 2. The operating duty must not exceed the allowable duty according to the operating conditions (payload and speed)
Condition 3. In a single cycle, push-motion operation must occur only once

Selection method

Condition 1.

The maximum push time of each push command value is determined in the tables below. When using the actuator, please make sure that the push
time is the time indicated in the tables below or less.
Please be aware that using the actuator beyond the time indicated in the tables below may cause the actuator to malfunction.

RA15R Push Command Value (%) | Maximum Push Time (s) Push Force (kN)
0 or] ot m bl 675 75 825 9 975 105 1125 12 1275 135 1425 15
or less ontinuous pushing available 350
91~100 300
110 118 300
120 58 250
130 40 = \
140 30 g W \
150 25 '.E 150
160 20 é \.
170 16 100 AN
180 13 ©
190 10 S
0
200 2 9 100 190 120 130 140 150 160 170 180 190 200
Push Command Value (%)
RA20R Push Command Value (%) | Maximum Push Time (s) Push Force (kN)
90 or less Continuous pushing available 4009 012 s e 17181920
91~100 300
110 80 350
120 50 300
130 36 3
140 28 o \
E
150 22 = \
160 18 é 150 \
170 15 10
180 13 “
190 11 —
200 10 0

9 100 110 120 130 140 150 160 170 180 190 200

Push Command Value (%)
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Condition 2.

Duty cycle is the percentage of the actuator's active operation time in each cycle.
The duty cycle varies depending on the operation conditions (payload and speed).
According to the combination of the maximum speed and payload within one cycle,
check the guidelines for the allowable duty cycle with [Duty Cycle]
the graph below and operate at or below the allowable value.

Duty cycle is the percentage of the actuator’s

active operation time in each cycle.

T™

D= 4T

x100(%)

<Example> Speed
If the speed and payload change during reciprocating motion, check using the larger value.

Forward Return

D: Duty

Tm: Operating time
(including push-motion
operation)

Tr: Stopping time

Speed

Operating Time Tm

. Acdktin| Constant speed Dtk Sto Time
Crign ) : :

Stopping Time Tr

Low
Payload @IgD LOW\ Time of 1 cycle

Using this combination of values, check with the following graph.

RA15R
[Vertical mount] [Horizontal mount]
450 Duty 800 Duty
400 N —_— 20% 700
350 \\\ < 30% \ \ = 50% or less
—30%
= 300 \\\ N ] — 40% =2 o \ \ \ \ 00%
é \\ N ~ \ oo é 500 — 0%
< 250 N —50% o \ \
S - — 60% 8 40 \ \ \ \ —80%
é.'>i‘ 150 \ \ \ — 70% 5 300 ——90%
100 \ \ \ —80% 200 \ \ \ \ — 100%
L\ oo NI
" [y —om [T
0 0
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Speed (mm/s) Speed (mm/s)
* The above graph is the case with two external regenerative resistors installed.
The number of regenerative resistance units (RESU-35T) can be reduced according to the payload, speed and duty.
Contact our sales personnel for details.
RA20R
[Vertical mount] [Horizontal mount]
700 Duty 1200 Duty
600 - 20% —_—20%
1000
IR AR - \ =
£ \Q\\\ \\ —40% T 80 —40%
S 400 ——50% g —50%
: RN E \
S i\\\\\\\'\\ 60% 3 60%
R \ \\\ — —70% 2w —70%
200 \\\\ ~ —80% \ —80%
N %% 200 ——90%
100
\\\k ‘\ ——100% \ ——100%
0 0
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Speed (mm/s) Speed (mm/s)

* The above graph is the case with two external regenerative resistors installed.
The number of regenerative resistance units (RESU-35T) can be reduced according to the payload, speed and duty.
Contact our sales personnel for details.
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Reference Data

Moment Selection Guide

| ESERSIBNT Rod type (without load cell)

RA13R Loads can be applied to the rod within the range of
the conditions determined by the following formula.

Loads can be applied to the rod of RCS2-RA13R (without load cell) within
the range of the conditions determined by the following formula.

M+T < 120(N-m)
Load moment M = Wg X L>
Load torque T=Wgx L1

* g = Gravitational acceleration 9.8
* L1 = Distance from the rod center to the center of gravity of the workpiece
* L2 = Distance from the actuator mounting surface to the center of gravity of the workpiece + 0.07

If the above conditions are not satisfied, use an external guide, etc., to make sure that
no load is applied to the rod. W(kg)

RCS3-RA15R/RA20R: Loads can be applied to the rod within the range of the following two conditions.

The radial load acting must not exceed the maximum allowable radial load ~ mb
The applied moment must satisfy the following formula

Lo |

C
M > Ma + Mb + K-Mc ‘

im —
M: Allowable moment (see table below) { |
Ma, Mb, Mc: Load moment (see figure at right) - 4 Ma
K: Uniform coefficient 1
RCS3-RA15R: 0.36 % 5 ‘
RCS3-RA20R: 0.37 -- £ - +

|

B RCS3-RA15R

Stroke

100 | 200 | 300 | 400 | 500
(mm)

Maximum allowable
radial load 392
N)

Allowable moment
(Nm)

140 135 130 125 120

i

Lo: Distance between the rod tip and center of mass position
0: Center of mass position 2715+st 0: Center of mass position
(rod center)

H RCS3-RA20R

Stroke =
Tl 100 200 300 400 500 Fl
Maximum allowable
radial load 540
(N)

Allowable moment

230 | 220 | 210 | 200 | 190
(Nm)

i

La: Distance between the rod tip and center of mass position
0: Center of mass position 317+4st 0: Center of mass position
(rod center)
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Mounting Orientation of the Actuator

Some mounting orientations cannot be used or require caution depending on the actuator model.

Check the mounting orientation for each model in the table below.

O: Can be mounted x: Cannot be mounted

Classification Series Type Horizontal mounting on flat surface | Vertical mounting

Side mounting Ceiling mounting

RA4

RA6

RA7 @)

Servo press RCS3 RAS
specification RA10

RA15

RA20

RCS2 RA13 (@]

RA15
RCS3
Rod type
(without load cell) RA20 ¢

RCS2 RA13

Notes When Installing

When installing the front bracket or flange (optional), please be
careful that no external force acts on the actuator.
(External force may cause malfunctions or damage to parts.)

Please install a support block when front mounting or back
mounting a horizontally mounted actuator that is 150st or more.
However, adding a support block even for less than 150st is
recommended, since vibration might occur depending on the

operational and installation conditions and damage the actuator.

1A1

External force

$ X

=

<Flange mount specification>

External force »

g [

o —

<Side-mounted motor specifi

Support base

cation>

L

N —

Support base

Reference Data 34



Rod type

Options

IMEI BI BN (without brake box)

When the actuator is mounted vertically, this works as a holding mechanism that prevents the slider from falling and damaging any
attachments when the power or servo is turned off.

| Model l{iH 3

If CE is required and the selected model is not CE complied, please specify this option. For detail, please contact IAl.

KrzEl GJT/CJR/CJL/CJB / CJO

This option allows you to change the exit direction of the motor-encoder cable to top, bottom, left, or right.

Top side: CJT

Top side: CJT

Outside: CJO

Outside: CJO

Top side: CJT

1

©)
(2] ®

Coupled motor type

Bottom side: CJB

@)
‘Bottom side: CJB

Side-mounted motor type
Side-mounted motor direction: Left side (ML)

‘Bottom side: CJB

Side-mounted motor type

Side-mounted motor direction: Right side (MR)

[ Model SR

A bracket that attaches to the actuator body with bolts.

RCS3-RA4R
Model Name: RCS3-FL-RA4

135.5 (home position)

RCS3-RA6R

10

Model Name: RCS3-FL-RA6

Detail view of S

5.

134.5(home position) 12
(11.5)

(193]
S & Ll

e @ T ol

4 3 K g 2
- L Jenz8 o L

n
4178 9aH7 730" o - $6H7*8%"*through Detail view of S 3| °®
through ® 1 4-¢6.6 through

Model Name: RCS3-FL-RA7

4-09 through

Base mounting surface,
Oblong hole through

136 (home position) 15
(3)
iy
i

&
El 15 o #4 N 5] | )
Base mounting surface Base mounting surface/ Base mounting surface, 70 sa‘9 -
4-¢4.5 through 35 Oblong hole through 40
Oblong hole through 36 54
RCS3-RA7R RCS3-RA8R

Model Name: RCS3-FL-RA8

138 (home position) 20
(15)

& 3 3 T /
N g
® ° |
°
+0.015 o ® 8H7 39" through Detail view of S <
¢8H7+3'°15through 8H7 g N 8 =
Detail view of S

4-09 through

140

=g

o
T
29 e
/

Oblong hole through

R %
Base mounting surface/ _3_0_] S
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RCS3-RAT0R RCS2-RA13R
Model Name: RCS3-FL-RA10 145 (homepo(siti;)n) 2 Model Name: RCS2-FL-RA13
[ 2
° O )
N ]
8H7 %" through Detail view of S k| L= 16 14
411 through 8-13.5drilled  (width across flats) 5
% % o r— =
( ¥ ﬂ ) ) ] 5 d il
93 = _ : d 2 —eil 1
I 2 I e e = -
B ting surf % = N R
ase mounting surface T [ [=))
Oblong hole through 43457‘0( . LZE_‘N[ //
105 (110)
Foot Bracket

=2 FT

DA This is a bracket used to fix the actuator with bolts from the top side. (Bolts are tightened from the top, not from the bottom)
The actuator body may be twisted or deformed if insufficient number of mounting foot brackets are used. Actuator life could also be
shortened.
* Refer to the installation dimensions in the actuator drawing for the installation pitch between the foot brackets.

RCS3-RA4R RCS3-RA6R
Model name: Short type: RCS3-FT-RA4-1 (Note 1) Model name: Short type: RCS3-FT-RA6-1 (Note 1)
Long type: RCS3-FT-RA4-2 (Note 1) Long type: RCS3-FT-RA6-2 (Note 1)
J¢66through ¢ H ]-36 = o 1-46.6 through 2 ‘ G 25 36,
\”“ F—Fed fel S| 2z : =
o o sl 1113 _ |
AL Eﬁ?ﬁ - - ‘}[’4 ogdg =
I3 \ 1 - - w ‘ _

\_"
NT |
ol gae mounting surface

*Long type

*Short type

[ 1]
Gele
U_A;JJ

Hexagon socket head cap screw

Foot Bracket Standard Mounting Position Foot Bracket Standard Mounting Position
Stroke | 110 | 160 | 210 | 260 | 310 | 360 | 410 Stroke | 115 | 165 | 215 | 265 | 315 | 365 | 415
G 150 | 200 | 250 | 300 | 350 | 400 | 450 G 165 | 165 | 265 | 265 | 365 | 365 | 465
H 0 0 | 200 | 200 | 200 | 200 | 200 H 0 0 | 165 | 165 | 165 | 165 | 265
J 4 4 6 6 6 6 6 J 4 4 6 6 6 6 6
RCS3-RA7R RCS3-RA8R
Model name: Short type: RCS3-FT-RA7-1 (Note 1) Model name: Short type: RCS3-FT-RA8-1 (Note 1)
Long type: RCS3-FT-RA7-2 (Note 1) Long type: RCS3-FT-RA8-2 (Note 1)
25 3 G 67.5_48
. 149 through H G . 64 385 J-¢9 through I "_'#I
- — 4] [¢F %IL il
S i R < ‘ - o ‘
sl CERN IR -
el B 8|2 o] [el=l _ |
L 1¢] *1=| . ° l
o
1 o] 25 275
25 186
—| ¥
o
: S =l Et
o B p f
Base mounting surface ase mountingsurfece * Long type

*Short type Hexagon socket

head cap screw *Short type 7h:

'

Foot Bracket Standard Mounting Position Foot Bracket Standard Mounting Position
Stroke 120 | 170 | 220 | 270 | 320 | 370 | 420 | 470 | 520 Stroke 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500
G 160 | 160 | 260 | 260 | 360 | 360 | 460 | 460 | 560 G 165 | 215 | 265 | 315 | 365 | 415 | 465 | 515 | 565
H 0 0 160 | 160 | 160 | 160 | 260 | 260 | 260 H 0 0 200 | 200 | 200 | 200 | 200 | 300 | 300
J 4 4 6 6 6 6 6 6 6 J 4 4 6 6 6 6 6 6 6

(Note 1) 2 hexagonal socket head bolts enclosed
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® Quantities Enclosed
RCS3-RAT0R The following number of foot brackets and bolts is enclosed when the foot
Model name: Short type: RCS3-FT-RA10-1 (Note 1) bracket option (Model: FT) is selected at the time of the actuator purchase.
Long type: RCS3-FT-RA10-2 (Note 1)
411 through i G 81 _645 Model S(’:::‘()e Foot Bracket QE:ac:::'s::s NunE:EIrozzzolts
H
°I PBt—fei I 110 Long type 2 4
§§'\D 5 } - - } - 160 Short type 1 4
i RCS3-RA4R Long type 1
Short t 2
210~410 e 6
Long type 1
115~165 Long type 2 4
RCS3-RA6R Short type 1
215~415 6
Long type 2
Short t
120~170 3 o type 1 4
on e
RCS3-RA7R SEYR
Short type 2
220~520 6
Long type 1
100 Long type 2 4
Short t 1
150 St 4
RCS3-RA8R Long type 1
Foot Bracket Standard Mounting Position
Short type 2
Stroke | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 200~500 6
G 182 | 232 | 282 | 332 | 382 | 432 | 482 | 532 | 582 Long type 1
H 0 | 0 | 200 | 200 | 200 | 200 | 200 | 300 | 300 100 Long type 2 4
J 4 | 4 | 6 | 6|66 6] 6|6 s Short type p .,
(Note 1) 2 hexagonal socket head bolts enclosed RCS3-RAT0R Long type 1
Short type 2
200~500 6
Long type 1
RCS2-RA13R D-13.5 drilled 50~100 3 6
& —— RCS2-RA13R -
Model Name: RCS2-FT-RA13 3 cl_Ie 150~200 4 8
i B E:
&l
CIPRCICE
Bx100°J(C
Stroke | 50 | 100 | 150 | 200
A 40 | 65 | 40 | 65
B 2 | 2 [ 3|3
C 425 | 675 | 425 | 675
D 6 | 6 | 8 | 8

With Load Cell

IrrEN LCT / LCN

This is an option for installing a load cell on the rod tip of RCS3 Series and RCS2-RA13R (ultra-high thrust actuator) for servo press, and
operating with force control. When using as a servo press, be sure to specify.
LCT is equipped with a cable track for load cell wiring, while the LCN specification has no cable track and is to be wired by the customer.
(LCN is dedicated for RCS2-RA13R.)

A Caution  When operating RCS2-RA13R with force control, only the SCON-CB controller can be used.

Side-mounted Motor Direction

ezl ML/ MR/ MT

This allows you to specify the direction of the side-mounted motor type. (T-(I;P)
As viewed from the motor side of the actuator, side-mounting to left is ML, right is MR, and top is MT.

L |Agutorbody| R

(LEFT) (RIGHT)
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Side-mounted Motor Direction / Cable Exit Position

El MTO / MROI / MLO

The combination of side-mounted motor direction and cable exit direction can be specified.

Notes

AN P i
Be sure to select a symbol in the ¢ / i

model number for the
side-mounted motor direction

and cable exit position. f:‘) . {B“ y ‘(:)n :u\ T) *’31

Option Code MT1 MT2 MT3 MR1 ML1 MR2 ML3
Side-mounted motor direction  Top (standard) Top Top Right side Left side Right side Left side
Cable Exit Position Top (standard)  Right side Left side Top Top Right side Left side

Note

*If a Load Cell Calibration Certificate is required by the load cell vendor, there is an extra charge and it must be ordered
on the same PO as the actuator.

Ordering the certificate after purchasing the actuator will require sending the load cell back to Japan.

IAI e DO



Controller

Controller Reference Page List

Please see the catalogs below for more details on the applicable controllers.

Model name Controller Reference catalog
RA4R
RA6R
RA7R
Servo press RCS3 RASR SCON-CB/CGB
specification <Servo press Please contact IAl America for details.
(with load cell) RAT0R specification>
RA15R
RA20R
RCS2 RA13R
RA15R
RCS3 SCON-CGB This catalog P.40
RA20R
SCON-CB/CGB
Rod (Position) type
(without load cell) SCON-LC/LCG
RCS2 RA13R Please contact IAl America for details.
SSEL-CS
XSEL-P/Q/RA/SA
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SCO N'CG B Controller

Position Controller for RCS3-RA15R/RA20R without Load Cell

1 Supports battery-less absolute encoder

The RCS3 can operate equipped with a battery-less absolute encoder.
Since no battery is needed for retaining position data, it is possible to save space around the control
panel, which helps to keep down the initial cost and maintenance cost.

2 Compatlble with majOI' field networks <Optional function>

Can be directly connected to DeviceNet, CC-Link, and PROFIBUS-DP,
as well as MECHATROLINK, CompoNet, EtherCAT, EtherNet/IP and
PROFINET IO. It can also be operated by specifying the coordinate
values directly via the field network.

Devicei'et
(C-Link

—
EtherCAT. ™

Compoilet
Ethen\'et/IP

.I.I MECHATROLINK

3 Vibration suppression control function <standard function>

Equipped with a damping control function that reduces the shaking
(vibration) of the workpiece attached to the slider of the actuator. The
standby time for vibration to settle is shortened, making it possible to
shorten the cycle time.

Without vibration control

There is vibration after stopping.

With vibration control

There is almost no vibration
after stopping.

4 Predictive maintenance function <standard function>

@ A function that issues a warning when a motor overload is detected has been included.
Monitoring changes in the temperature of the motor makes it possible to detect abnormalities before the occurrence of a breakdown or a malfunction.

@ Monitoring functions have been improved.
Similar to an oscilloscope, it is now possible to acquire the waveforms of the position, speed, etc. from the instant the state of the selected signal
changes. It is also possible to acquire the signal states of positioning complete, alarms, etc.

@ A function that integrates the number of cycles with the traveled distance accumulation makes it possible to check maintenance timing.

@ The calendar function makes it possible to keep a timetable of the alarms that have been generated.

<Maintenance information> <Calendar function>

(@ Maintenance Information{Az No] Time (¥/M/D him:s)
4/D h:m:

OES |[Encoder data receive error 000C f17/02/02 04:50:27

Units of total moving distance
€ lam) € m

04F |Total moving distance is exceeded threshold. -——- |17/02/02 04:49:32
Current state 5
P 04E |Total moving count is exceeded threshold. ---- [17/02/02 04:49:32

OES Encoder data receive error 000C |17/02/02 04:49:32

Total moving distance(m]

Total driving time of fan[day]

Signal cutput timing setting

Total moving count threshold

Total moving distance threshold(m]

50000

1000000 (Measure of grease supply)

OES
FFF

1A1

Encoder data

receive error

PowerUP No Error

000C 17/02/02 04:33:04
17/02/02
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SCO N'CG B Controller

List of Models

Model Number SCON-CGB

External view

Standard specification Field network type (*1)
@ @
Deviceitet | CC-Link Compoilet | /4 MECHTFONK | 5 MECHATROUNK | Ether€AT~ | Etheri‘et/IP %
1/0 Type PIO connection

specification (*1) DeviceNet CC-Link PROFIBUS-DP CompoNet | MECHATROLINKIII | MECHATROLINKIII |~ EtherCAT EtherNet/IP PROFINET IO

connection | connection connection connection connection connection connection | connection connection

specification | specification | specification | specification |  specification specification | specification | specification |  specification

1/0 type model number NP/PN DV cC PR CN ML ML3 EC EP PRT
Supported encoder Battery-less Absolute
3000W o
SCON-CGB O o o O o (0] o o o

3300W o

(*1) Please note that the field networks cannot be communicated with using the PIO.

. model
SCON - - | | - | - - |

Series Type Motor Type Encoder Type 1/0 Type 1/0 Cable Length  Power Supply Voltage

(€€l Safety category type

Three-phase 200VAC

NPN spec. (Standard) No cable

O 3000W

Battery-less Absolute
WA

PNP spec. 2m (Standard)

3300W

DeviceNet connection specification 3m

CompoNet connection specification 5m

CC-Link connection specification *When a field network
specification is selected,

MECHATROLINK-I, Il connection the I/0 cable length is

specification "0" (No cable).

MECHATROLINK IIl connection
specification

PROFIBUS-DP connection specification

EtherCAT connection specification

EtherNet/IP connection specification

PROFINET IO connection specification
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SCON'CG B Controller

System Configuration

24VDC power supply
(Please contact IAl for more information.)
<Model: PS-241 (100V input)>

<Model: PS-242 (200V input)>
* Required when using the actuator with brake

PLC

Field network

1 '
L
DeviceNet
Included with the controller CC-Link
1/0 flat cable PROFIBUS-DP
(Please see P. 49) fn%?ﬁﬂ%uw 1
<Model: CB-PAC-PI0020> MECHATROLINKII
Cable length EtherCAT
Standard 2m EtherNet/IP
PROFINET IO
Included with the controller Notes

Supplied with SCON-CGB

Dummy plug
(Please see P. 48)
<Model: DP-5>

Regenerative resistance unit
(Please see P. 48)
<Model: RESU-35T>

i\mmm:
N
w
a mnmm‘;:
9
P

F1

[J— Plug and shell
for multi-function

connector

PIO control and field network
cannot be combined.

Drive-source cutoff circuit
Main povier supply: Three-phase 200VAC | 1o be prepared by the customer

* Be sure to use a noise filter

when connecting a power supply.

*For RA15R and 20R, an
external drive source

Recommended model

cutoff circuit is required.

For 3000W/3300W: TAC-20-683 (Manufacturer: COSEL)
(Contact IAl for more information regarding the purchase)

PC software

(Please see P. 48)

RS232 connection version
<Model: RCM-101-MW>
USB connection version
<Model: RCM-101-USB>

* Supplied with PC software

RCS3-RA15R/20R (with brake) wiring

The brake circuit of RCS3-RA15R/20R is built into the actuator.

Input a 24VDC +10% voltage to the actuator.

(If the input voltage is low, the brake cannot be released.
Be sure to use a power supply with the voltage drop in wiring taken into account.)
24VDC must be supplied to both the actuator and controller.

I Specifications

Supplied with the actuator

Motor robot cable

Provided with the actuator if specified in the

actuator's model name.
See P.49 for the maintenance cable

},

Actuator

Connection diagram

Actuator

Supplied with the actuator

Encoder robot cable

Provided with the actuator if specified in
the actuator's model name.

See P.49 for the maintenance cable

'%« y 7 Y I

RCS3-RA15R/RA20R

Controller

The cable is to be prepared by the user. The connector is included.
*For details, please refer to the instruction manual.

B Pulse Converter: Model JM-08

Converts differential pulses to the open-collector specification (NPN only).
Please use this converter if the host controller uses open-collector specification for pulse input.

Item Specification
Input power | 24VDC +10% (Max. 50mA)
Input pulse Differential input (Max. 10mA) (RS422 compliant)
Input frequency | 500kHz or less
Output pulse | 24VDC open collector (collector current Max. 25mA)
Mass 10g or less (not including the cable connectors)
e 371 0_4—31 22—QOOFL manufactured by 3M (e-CON connector) x 2

Applicable wire AWG No.24~26

Opencollector Diferential
Output Input
el JM-08 R
2 GND PP 2 ~
3 <’;l NP3
ane NP 4
1A1
:I 2

50

1A1
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SCO N'CG B Controller

Operation Mode

In the positioner mode, the unit can be operated with the position data (travel position, speed, acceleration, etc.) input to the controller
from an external source using I/0 (input/output signal). In this mode, six operation modes can be selected according to the parameters.

Mode Type Number of postioning points Features
- ) This is the factory default standard mode.
Positioning mode PIO Pattern 0 64 points The number of the target position is externally specified.
Teaching mode PIO Pattern 1 64 points In thls.mode, the shd_q (rod) is moved with an external signal and its stop position can
be registered as position data.
256-point mode PIO Pattern2 | 256 points This is a mode which increases the number of points
Positioner in the positioning mode to 256.
mode This i de which i the number of point
512-point mode PIO Pattern 3 | 512 points his s amode which Increases the number of points
in the positioning mode to 512.
Solenoid valve mode 1| PIO Pattern 4 7 points In this mode,vtravel is p055|blg by using just the ON/OFF signal, similar
to the solenoid valve of the air cylinder.
Solenoid valve mode 2| PIO Pattern 5 3 points In this solenoid valve mode, the output signal is the same as the auto switch for air cylinders.

1/0 Slg nal Table «Theio signal assignment can be selected from 6 types.

Parameter (PIO pattern) selection
Pin 0 1 2 3 4 5
No. Category Positioning mode Teaching mode 256-point mode 512-point mode Solenoid valve mode 1 | Solenoid valve mode 2
Number of positioning points 64 points 64 points 256 points 512 points 7 points 3 points

1A 24V P24

2A 24V P24

3A — NC

4A — C

5A INO PC1 PC1 PC1 PC1 STO STO
6A IN1 PC2 PC2 PC2 PC2 ST1 ST1(JOG+)
7A IN2 PC4 PC4 PC4 PC4 ST2 ST2(-)
8A IN3 PC8 PC8 PC8 PC8 ST3 —
9A IN4 PC16 PC16 PC16 PC16 ST4 =
10A IN5 PC32 PC32 PC32 PC32 ST5 —
11A IN6 — MODE PC64 PC64 ST6 =
12A IN7 — JISL PC128 PC128 — —

— Input

13A IN8 = JOG+ — PC256 = =
14A IN9 BKRL JOG- BKRL BKRL BKRL BKRL
15A IN10 RMOD RMOD RMOD RMOD RMOD RMOD
16A IN11 HOME HOME HOME HOME HOME —
17A IN12 *STP *STP *STP *STP *STP —
18A IN13 CSTR CSTR/PWRT CSTR CSTR — —
19A IN14 RES RES RES RES RES RES
20A IN15 SON SON SON SON SON SON
1B ouTo PM1 PM1 PM1 PM1 PEO LSO
2B OouT1 PM2 PM2 PM2 PM2 PE1 LS1(TRQS)
3B OuT2 PM4 PM4 PM4 PM4 PE2 LS2(-)
4B OUT3 PM8 PM8 PM8 PM8 PE3 —

5B ouT4 PM16 PM16 PM16 PM16 PE4 =

6B OUT5 PM32 PM32 PM32 PM32 PE5 —

7B OouT6 MOVE MOVE PM64 PM64 PE6 =

8B Output ouT?7 ZONE1 MODES PM128 PM128 ZONE1 ZONE1
98B OouTs8 PZONE/ZONE2 PZONE/ZONE1 PZONE/ZONE1 PM256 PZONE/ZONE2 PZONE/ZONE2
10B ouT9 RMDS RMDS RMDS RMDS RMDS RMDS
11B 0ouT10 HEND HEND HEND HEND HEND HEND
12B OUT11 PEND PEND/WEND PEND PEND PEND —
13B OuT12 N N N N N N
14B OuT13 *EMGS *EMGS *EMGS *EMGS *EMGS *EMGS
15B OouUT14 *ALM *ALM *ALM *ALM *ALM *ALM
16B OuUT15 *BALM *BALM *BALM *BALM *BALM *BALM
178 = =

18B — —

198 ov N
20B (Y% N

Signal codes accompanied by an asterisk * indicate a reverse logic signal.
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Field Network Specification: Explanation of Operation Modes

If controlling via a field network, you can select one of the following nine modes to operate the actuator.
Please note that the data areas required on the PLC side will vary depending on the mode.

M Mode Description

Mode Description
0 Remote Similar to the PIO specification, this mode operates by directing bytes the ON/OFF signal via a network.
1/0 mode The number of positioning points and functions will vary depending on the operation patterns (PIO patterns) set by the controller's parameters.
1 Position/simple | The target position value is directly input, while all other operational conditions (speed, acceleration, etc.) are set by
direct value mode | indicating the position number corresponding to the desired operating conditions from the position data table.
2 Half direct The actuator is operated by directly inputting values for speed, acceleration/deceleration rate and push current, as well
value mode as the target position.
3 Full direct The actuator is operated by directly inputting values for the target position, speed, acceleration/deceleration rate and push current limit value, etc.
value mode In addition, you are able to read the current position, current speed, and the command current value, etc.
4 Remote This mode is the same as the remote /0 mode above, with the added functionality of reading current position and the
1/0 mode 2 command current value.
5 Position/simple direct | This mode is equipped with force control function instead of the teaching and zone functions of the position/simple
value mode 2 direct value mode described above.
6 Half direct This mode is able to read the load cell data instead of reading the command current, a function of the half direct value
valuemode2 | mode above, and also supports the force control function.
7 Remote This mode is the same as the remote I/0 mode above, with the added functionality of reading current position and load
1/0 mode 3 cell data.
Half direct . I I . . . .
8 value mode 3 This mode supports the vibration control function instead of the jog function of the half direct value mode described above.

M Required Data Size for Each Network

Mode DeviceNet CompoNet CC-Link  |[MECHATROLINKI, I PROFIBUS-DP| EtherCAT EtherNet/IP | PROFINET IO
Remote i
0 1/0 mode 2 bytes 2 bytes 1 station 2 bytes 2 bytes 2 bytes 2 bytes 2 bytes
Position/simple .
1 direct value mode 8 bytes 8 bytes 1 station 8 bytes 8 bytes 8 bytes 8 bytes 8 bytes
Half direct .
2 value mode 16 bytes 16 bytes 2 stations 16 bytes 16 bytes 16 bytes 16 bytes 16 bytes
Full direct .
3 value mode 32 bytes 32 bytes 4 stations x (Note 1) 32 bytes 32 bytes 32 bytes 32 bytes
Remote i
4 1/0 mode 2 12 bytes 12 bytes 1 station 12 bytes 12 bytes 12 bytes 12 bytes 12 bytes
Position/simple direct .
5 value mode 2 8 bytes 8 bytes 1 station 8 bytes 8 bytes 8 bytes 8 bytes 8 bytes
Half direct ;
6 value mode 2 16 bytes 16 bytes 2 stations 16 bytes 16 bytes 16 bytes 16 bytes 16 bytes
Remote .
7 1/0 mode 3 12 bytes 12 bytes 1 station 12 bytes 12 bytes 12 bytes 12 bytes 12 bytes
Half direct .
8 value mode 3 16 bytes 16 bytes 2 stations 16 bytes 16 bytes 16 bytes 16 bytes 16 bytes
(Note 1) Please note that the MECHATROLINK specification does not support the full direct value mode.
H List of Functions by Operation Mode
Remote Position/simple | Half direct Full direct Remote | Position/simpledirect |  Half direct Remote Half direct
1/0 mode | directvalue mode | value mode | valuemode (Note 1) | 1/0 mode 2 value mode2 value mode 2 | 1/0 mode 3 | value mode 3
Number of positioning points | 512 points | 768 points | Unlimited | Unlimited | 512 points | 768 points | Unlimited | 512 points | Unlimited
Operates by directassignment of osition data X (@) (@) (@) X @) O X O
Direct assignment of speed/acceleration X X (@) (©) X X O X O
Push-motion operation O O @) O O O O (@) O
Current position read X O O O ©) O O O O
Current speed read X X O @) X X O X O
Position No. specified operation O O X X O O X O X
Completed position No. reading @) @) X X @) O X O X
Vibration control O O X @) O O X O O
Servo gain switch O O O @) (@) O X O O

* O indicates that the operation is supported, and X indicates that it is not supported.
(Note 1) Please note that the MECHATROLINK specification does not support the full direct value mode.
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SCO N'CG B Controller

H Positioning Mode / Teaching Mode / Solenoid Valve Mode

PIO connector (NPN specification)

Pin No. Category | Signal name
1A Power 24V
2A 24V
3A — Not used
4A — Not used
5A N o e——
6A NI ——e o—o
7A N2 e e— o
8A N3 ——————o o—9
9A N4 - eo— o
10A INs —————e o—o
1A N - o———— ¢
12A Input N _ ——————e o—9
13A N8 - o—— o
14A N ——————o o—o
15A NO o e———— ¢
16A NTT ———————o o—9
17A N2 -~ o—— ¢
18A N3 —————o o—9
19A N4 o o——¢
20A Ni5 ————eo o—¢
1B T e
2B ouT o e
3B o 60
) ouT3 arger
5B ot 60
68 0ouT5 FgEr
78 ot 60
8B Output ouT7 5%
98 outs 60
108 0UT9 fmgurt
118 I e
128 ouT11 O
138 ot e
14B ouT13 5%
158 outla_—e
168 ouT15 fwgurt
17B — Not used
18B — Not used -
198 Power v
208 ov

* Connect pin numbers 1A and 2A to 24V, and connect pin numbers 19B and 20B to 0V.

Tyvuc +10%

PIO Input/Output Interface

M Input External input specification

B Output External output specification

Item Specification Item Specification
Input voltage | 24VDC+10% Load voltage | 24VDC+/-10%
Input current | 4mA/circuit Maximum load current | 50mA/point

ON/OFF voltage ON voltage: Min. 18.0VDC Leakage current | Max. 0.1mA/point
OFF voltage Max. 6.0VDC Isolation method | Photocoupler
Isolation method | Photocoupler
NPN specification Controller NPN specification
=
b= ! >
3 i [
External < ! %
power supply s e
24VDC 5 | g i External
+10% = L= * power supply
— | = 24VDC
' +10%
1
PNP specification .~ _______Controller _______ PNP specification
Input terminal =] @ e P
e £ |3
f 2 5
External % s
ggygésupp'f# = g External
=1 | o= = power suppl
L0 : = = i Savnc THY
e i £10%
\
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Multi-function Connector (Interface)

(1) When the host controller inputs feedback pulses with a line
differential receiver.

(2) When the host controller inputs feedback pulses with an open
collector
Requires a pulse converter (JM-08: optional 7).

'
'
i
. | SCON |
Load measuring tool, etc. : * Please see P.42 for more information
'
- 1 2 - 10Q Analog output H 24VDC SCON
of the load data '
10~600Q ' Pulse converter
= 2 |3 ' 24VDC it JM-08 (Option)
;7 ov H 1|24v PP[4 A 7o
(| = fal 3. ¥ E p “_ZUV iPP|2 ’ 8 )): ;FF%] A-phase feedback pulses
RS485 _ U/ 4 = Serial communication : } - | U!\ 9 BFE
transceiver 5 2(5102) ' = l =1 B-phase feedback pul.
_-6 + ; = T T— 10 | )| ] Bphase feedbackpuises
ol by ' 24VDC L_1fzev PPl n 1" 1 zrB
Il 7 +LAFB . :1%2 2pv PP|2 \l/ 12 p IZFB] Z-phase feedback pulses
u! 8 Y /AFB A-phase feedback pulses : (|- alPP NP3
(Line differential /V\ 13 2 B-phase feedback pulses E s A 13
receiver 26C32 o ++/BFB. ! l 14 oV
or equiv.) n 11 | 7FB i 7 oV
‘<Ef Uf 12 )):-/ZFB Z-phase feedback pulses E o |
13 ulytov :
P 4 a3 tov !
ovicom) 1
'

Specifications Table

Item

Specification

Compatible motor capacity

3000W-3300W

Connecting actuators

RCS3 Series actuator

Number of controlled axes

1-axis

Method of operation

Positioner type

Backup memory

Non-volatile memory (FRAM)

1/0 connector

40-pin connector

Number of I/0 points

Input 16 points / output 16 points

1/0 power

External supply 24VDC £10%

Brake power

External supply 24VDC £10% (Max. 0.1A)
* Max. 1.5 A must be separately supplied for RCS3-RA15R/RA20R as well

Serial communication

RS485 2ch

Position detection method

Battery-less absolute encoder

Drive-source cutoff function

No built-in relay

Electromagnetic brake force release

External brake release switch ON/OFF

Input power

Three-phase 200~230VAC £10%

Power capacity

3000W/5705VA
3300W/6062VA

Dedicated 24VDC signal inputs/outputs (NPN/PNP selectable) --- Max. of 16 input/16 output points

DeviceNet, CC-Link, PROFIBUS-DP, CompoNet, MECHATROLINK-I/Il, MECHATROLINK-III,

EtherCAT, EtherNet/IP, PROFINET 10

PIO specification
External [
SCON- interface | Fieldbus
CB/CGB specification
Data retention memory

Position data and parameters are saved in non-volatile memory. (Unlimited rewrites)

Vibration resistant

X, Y and Z directions
58~150Hz 4.9m/s: (continuous), 9.8m/s: (intermittent)

10~57Hz Single-side width 0.035mm (continuous), 0.075mm (intermittent)

Retention time

Approx. 10 days

Calendar/clock functionality

Charging time

Approx. 100 hours

Protection functionality

Overcurrent, abnormal temperature, fan speed degradation monitoring, encoder disconnection, etc.

Internal regenerative resistance value

340 160W

Ambient operating temperature

0 to 40°C

Ambient operating humidity

85% or less (Non-condensing)

Operating ambience

Free from corrosive gases

Ingress protection

IP20

Mass

About 2.8kg

External dimensions

92.7mm(W)x300mm(H)x172mm(D)

1A1
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External Dimensions

For 3000W/3300W
'@b/ (80)

B A0 o

f .

15.7) 172

b

Name of Each Component

[For 3000W/3300W]

sEsmEEas

NNV

FG connection terminal

A terminal for connecting the ground line to prevent electric shock and noise. It is
connected to the PE power supply connector inside the controller.

Power supply connector (PWR)

A connector used to connect to the AC power supply. Provides power both to the
controller and the actuator.

System I/O connector (SYS I/0)

A connector used to connect switches such as emergency stop switch.

Axis number setting switch (ADRS)

A switch for setting the axis number when operating multiple axes by serial
communication. When using the SIO converter, it is possible to control multiple axes
without attaching/detaching the connector of the communication cable from teaching
tools such as PCs, etc.

Piano switch

Not used.

E Motor connector (MOT)

A connector for the actuator motor cable.

Regenerative resistance unit cable connector (RB)

A connector for the external regenerative resistance unit.

E Charge status display LED

This displays the charge status inside the controller.
Caution: While this LED is lit, do not touch the controller or regenerative resistance unit in
order to prevent electric shock.

47 SCON-CGB

ﬂ Internal regenerative resistance effective connector
A short-circuit cable is connected at shipping.

Caution: Be sure to use with the short circuit cable attached.

Use without the cable will damage the equipment.

m LED display (PWR, SV, ALM, EMG)

This represents the operation status of the controller.
O: ON x: OFF A: Undefined (ON or OFF)

LED

Operating status
PWR (green) SV (green) ALM (orange) EMG (red)

X X X X Control power OFF

O X X X Controller starts up normally|
O X X X Servo OFF

O O (Note 1) X X Servo ON

o X @] A Alarm

O X AN O Emergency stop

O A A A Warning

Note 1. Blinks when automatic servo is OFF

m Multi-function connector (MF I/F)

A connector to output the feedback pulses and analog load data of the load cell, and to
use the SIO communication function (SIO2).

PIO connector (PIO)

A connector for control input/output signal connection. (Note) It is not installed for the
fieldbus specification.

Operation mode setting switch (MANU/AUTO)

An interlocking switch for preventing duplication of movement commands from PIO (PLC)
and commands from teaching tools such as PCs, etc.

SIO connector (SIO)

A connector used to connect teaching pendants or communication cables to the PC.

Brake release switch (BK RLS / NOM)

A switch to be used to release the brake of the actuator with brake forcibly.

Warning: Be sure to set this switch to the NOM side in normal operation. If it is left on the
RLS side, the brake will not be applied even if the servo is turned OFF. If it is vertically
mounted, the workpiece may fall, risking injury or damage to the workpiece.

m Brake power supply connector (BK PWR)

A connector for supplying power (24VDC) to release the brake when using an actuator
with brake.

Encoder connector (PG)

A connector for the actuator encoder cable.

m Connector for the absolute data backup battery

A battery cable connector used for the absolute specification.
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Touch panel teaching pendant

[ Features A teaching device equipped with functions such as position teaching, trial operation, and monitoring.

¥ Model TB-02-[]

1 Specifications

Rated voltage | 24V DC

@ Configuration ! 1as
Power consumption | 3.6W or less (150mA or less)

Ambient operatng temperafure | O to 40°C

Ambient operating humidity | 20~85% RH (Non-condensing)

=l {10 ] Environmentalresistance | P20
Mass 4709 (TB-02 unit only)
PC software (Windows only)
¥ Features The start-up support software which comes equipped with functions such as

position teaching, trial operation, and monitoring.
A complete range of functions needed for making adjustments contributes to
shortened start-up time.

XP SP2 or later/ Vista/7/8

I Model RCM-101-MW (with an external device communication cable + R5232 conversion unit)
(Compat‘\b\e with Ver. 10.02.01.00 or \atea

¥ Configuration
9 RS232 conversion adapter:

- RCB-CV-MW
5m

9 wam 01 |+ DO 0> |
0.3m

External device communication cable:

PC compatible software (CD) CB-RCA-SIO050
I Model RCM-101-USB (with an external device communication cable +USB conversion adapter
+ USB cable)

(Compat\'b\e with Ver. 10.02.01.00 or Iatea

¥ Configuration
USB conversion adapter:

RCB-CV-USB =
\“’g 5m

B
3m o
oo, e O g8
Y f
USB cable: External device communication cable:
PC compatible software (CD) ~ CB-SEL-USB030 CB-RCA-510050 i il
Regenerative resistance unit Dummy plug
" Features Unit that converts the regenerative current generated during motor deceleration into heat. I Features This is required
when the safety category
specification (SCON-CGB) is used.
<For 3000W/3300W>
[ Model DP-5

I Model RESU-35T
[ Specifications [ Necessary Amount Guideline ‘ QZ
Unit weight About 1.8kg @ 3000W, 3300W 1Al \i|||H”“I‘M
: 300 450W o B
Unit mounting method |  Screw mount A \““ il

i
Note: The cable is to be prepared by the user. * Please check the allowable conditions in | & ‘"l ||||||\||\|| < o

"Operating Conditions" on P.48~48. |||” “‘“m ESES

*The number of regenerative resistances can be Il“’l" ““l o} 1|

reduced according to the payload, speed and Il““l"“l ul % ~

duty. | ©

Contact our sales personnel for details. I“H“"Hulﬂ %

el i
° i 6l .
145 | (25) 172
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Maintenance Parts

When placing an order for a replacement cable, please use the model name shown below.

H Cable Compatibility Chart

Model name Motor cable Motor robot cable Encoder cable Encoder robot cable
RA15R
RCS3 - CB-RCS3-MALIII-RB - CB-RCS3-PLACJII-RB
RA20R

Model name PIO flat cable
SCON-CGB CB-PAC-PIOCICO

Model CB_RCS3_MAD D D _RB *:2iisriijnr:i§?’t;-the cable length (L) in DO, (e.g. 080=8m)

IPC5/4-STF-7.62 JL10-6A18-10SE-EB
Geenlfelon|  PE 1 ; A | U |Black1
Black1| U 2 B | V |Black2 AWG12
L AWG12 |
Black 3| (Solder)
210 508 Black2| V 3 | [ lacl
Black3] W | 4 D | PE |Geenffelon
100 v

©13.9)

54
120
ar

2
1 10]_40, 20

erizalli il Minimum bending radius r = 83.4mm or more (Dynamic bending condition) Caggiio) 2l

Model CB_RCS3_PLA|:| D D _RB 'f'::iis;:‘lnr?‘igzﬁthe cable length (L) in DO, (e.g. 080=8m)

10126-3000PE CA-1951N1280DNS
A A
- - n LS _ {BownBle]
hiedine| E24V [ 12 (CLEEP o'l
it Geen| E24G | 13 OT _|BrownRed|
BomBie] LS |26 RSV H
ol |CLEEP| 25 BAT+|Purple|
Boinfed] OT |24 VCC | Red
L Bonbd| RSV | 23 LC_SRD+ el
WhiteBue|LC_SRD+| 9 LC_SRD- | Wt elon
g hie1eon|LC_SRD-| 10 LC_veC|whiehed| AWG26
2 hteRed|L.C VCC| 18 BKR+|Yellow|(Soldered)
— hieBick|LC_GND| 19 BKR- | Blue
@ - - 1 FG_|Drain|
AWG26 | - - E24V Wit
120 50.8 (Soldered) | - - 13 BAT- | Gray
- - |4 SRD+|Orange|
‘ - - ‘ o S G
Minimum bending radius r = 50mm or more (Dynamic bending condition) gl sRD] 7 246 TieGes
Green| SRD-| 8 GND |Black|
Purple| BAT+| 14
Gray | BAT-| 15
Red | VCC |16
Black| GND | 17
Blue | BKR- | 20

Yellow| BKR+| 21
- - 122
[Shield is clamp connected to the hood

ModelName CB-PAC-PIOL ][ ][] o R s osomam

HIF6-40D-1. 27R

Cable

color color WiiRg

L Brown-1
2A | 24V | Red-1 Red-3
3A | — [Orange-1 Orange-3
4A | — [Yellow-1 Yellow-3
5A 0 | Green-1 Green-3
6A 1 | Blue-1 Blue-3
7A 2 [Purple-1 Purple-3
No connector ] A 3 Grsy—l Grgy-B
g8 9A 4 | White-1 White-3
HE 10A [ IN5 [ Black-1 |  Flatcable® Black-3 | Flatcable®
58 1A 6 | Brown-2 [(pressure-welded) Brown-4 |(pressure-welded)
88 12A 7 | Red-2 128 |OUT11| Red-4 AWG28
88 13A 8 |Orange-2 138 |OUT12|Orange-4|
88 14A | IN9 |Yellow-2 148 |OUT13| Yellow-4
No connector ® 15A | IN10 | Green-2 158 |OUT14| Green-4
16A [ IN11 [ Blue-2 168 [OUT15| Blue-4
= 17A | IN12 [ Purple-2 178 | — [Purple-4
18A [ IN13 | Gray-2 18| — | Gray-4
Flat cable (20-core) x 2 19A | IN14 | White-2 198 | OV [ White-4
20A [ IN15 | Black-2 208 | OV | Black-4
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