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The next generation of RoboCylinder offers

simpler operation, and easier maintenance

Q Power Cylinder With Guide

We have completely re-engineered guide, ball screws, and servo motor to achieve cost reductions. We

are making power cylinders affordable to more companies than ever before.

Table Type Slider Type
RCP3-TA5C (25 mm stroke) RCP3-SA3C (50 mm stroke)



New Table Type Available

Introducing a new top-mounted, horizontally-moving table type P
to expand our product lineup. o {/ '
The guide makes the table effective for moment loads and / <=5 ..
applications where straightness of motion is requitred. b | ’

Vertical Use

Smaller Size Available

A new smaller 32 mm size, SA3, is ;
- T—— )
now available. This is effective in ® 5 &
g ' © [ ©
icati i : o q © e e | 9
applications where minimal space is ©_| or @ Qy © © 10 | Oj
available. 32 40 50 60
[SA3] [SA4] [SA5] [SAs]
4 Coverless Option Available i
ST
You can now opt to purchase a table without the cover and stainless steel sheet. F_,_'.l-] - d
ni
This can be used as an internal part where a cover is not necessary, or as a way - J .
to reduce costs. ¥ i

New Easy-Maintenance Motor Unit

The motor unit can now be switched out simply by removing a single screw.

This makes for easy maintenance if the motor should need to be replaced.

Configuration Diagram PLC (User-Provided)
Please have the following components ready
before operating the Robo Cylinder.

Actuator | —I— | Cable | —I— | Controller | —I— |Teaohing TooI|

(Catalog p. 11-38) (Included with actuator) (Catalog p. 41-44)

(Catalog p. 45)
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BProduct Specifications

RCA2 series servo-motor equipped actuators are suitable for applications requiring high speed movement and low noise.

RCA2 Series ‘Specifications

Slider Type

% The maximum load and maximum speed indicated below require different ball screw leads.
(Use short leads for maximum load, long leads for maximum speed)

Dp.19

&~ &

Table Type

Op.21 Op.23 Dp.25
SA3C SA4C SAS5C SA6C
Width (mm) 32 Width (mm) 40 Width (mm) 50 Width (mm) 60
Stroke (mm) 50-300 (y5mseps)  Stroke (mm) 50-400 (ysemmsteps)  Stroke (mm) 50-500 pysommsieps)  Stroke (mm) 50-600 (o 50-mm steps)
Max Horiz. Load g) |3 Max Horiz. Load (kg) | 6 Max Horiz. Load «g) | 9 Max Horiz. Load g) | 10
Max Vert. Load «g) |[1.5 Max Vert. Load «kg) | 3 Max Vert. Load «g) | 3 Max Vert. Load ko) | 4
Max Speed (mms) 300 Max Speed (mm/s) 500 Max Speed (mm/s) 600 Max Speed (mmrs) 600

TAS5C

TA46C

TA7C

Width (mm) 55 Width (mm) 65 Width (mm) 75

Stroke (mm) 25-100 (by 25-mm steps) Stroke (mm) 25-150 (by 25-mm steps) Stroke (mm) 25-200 (by 25-mm steps)

Max Horiz. Load (ko) | 5 Max Horiz. Load (ko) | 6 Max Horiz. Load (ko) | 8

Max Vert. Load kg) | 3 Max Vert. Load o) |3 Max Vert. Load ko) | 4

Max Speed (mm/s) 465 Max Speed (mmvs) 560 Max Speed (mmss) | 600

o £ = = T
.J n"- — e
- - r" S

acon C acon (G acon CY acon PL/PO  [acon SE ROBONET RACON  |ASEL

Positioner Type
Positions Possible
512

Capable of up to
512 different
positions

Safety Application Type
Positions Possible

512

Meets
specifications for
safety applications

Electromagnetic Valve Type
Positions Possible
3

Can operate with
the same controls

as an air cylinder

Pulse Train Control Type

Positions Possible

Can be freely
controlled with a

pulse train

Serial Communication Type
Positions Possible
64

Designed for serial
communication

use

Field Network Type
Positions Possible
768

Can be controlled
via DeviceNet
CCLink ProfiBus

Program Type
Positions Possible
1500

Programmable
sequence function
operation




lM System Configuration

Field Network

DeviceNet
CC-Link
— — ProfiBus
T LJ
i ©
R
\
4_
4_
PCON/ACON PCON/ACON PCON/ACON PCON/ACON RPCON/RACON PSEL
C/CG Type CY Type PL/PO Type SE Type (ROBONET) ASEL
\ J
Actuator
= @ @ powz:r-\s/uD[sply
24V ©
ov ®
FG ©
Name Model Note Page
@ 110 cable for CICG type (for both PCON/ACON) CB-PAC-PIO *** *)
Cable length 2m/3m/5m .
@ 110 cable for CY type (for both PCON/ACON) CB-PACY-PIQ *** (controller accessory) - *)
@ Pulse train transmission cable (for both PCON/ACON) CB-PACPU-PIQ *x* (*)
@ Motor/encoder combined cable (for PCON/RPCON/PSEL) CB-PCS-MPA Cable length 1m/3m/5m p.46
Motor/encoder combined cable (for ACON/RACON/ASEL) CB-ACS-MPA (Actuator* Essential Option) p.46
Teachingbox for PCON/ACON/RPCON/RACON CON-T-ENG p.45
() Basicteachinghox for PCONJACONIRPCON/RACON RCM-E Cable length 5m p.45
Regulator for RCON/ACON/RPCON/RACON RCM-P p.45
® PC software for PCONIACONIRPCONIRACON (RS232 connection) RCM-101-MW w/ PC connection cable (5m) p.45
PC software for PCONJACON/RPCONIRACON (USB connection) RCM-101-USB W/ PC connection cable (Sm + 1m) p.45
@ Teachingbox for PSELIASEL (standard specification) SEL-T-J Cable length 5m p.45
Teachingbox for PSELIASEL (ANSI compatible) SEL-TD-J wi 3-position enabler switch p.45
PC software for PSEL/ASEL (RS232 connection) 1A-101-X-MW-J wl PC connection cable (5m) p.45
PC software for PSELIASEL (USB connection) IA-101-X-USB wi PC connection USB cable (1m) p.45
Gateway unit for field network connection (DeviceNet) RCM-GW-DV *)
® Gateway unit for field network connection (CC-Link) RCM-GW-CC *)
Gateway unit for field network connection (ProfiBus) RCM-GW-PR *)
Controller link cable (connects to gateway unit) CB-RCB-CTL002 Cable length 0.2m *)
@ Simple absolute unit (for PCON) PCON-ABU (*)
Simple absolute unit (for ACON) ACON-ABU (*)

(*) See RoboCylinder comprehensive catalog.



RCP 3 and RCA 2 types consist of the units described below.
Details of various units are displayed below. All models consist of the same unit categories, but specific unit
availability varies by model. Please see individual model's page for details.

HBUnit Overview

Slider Type [/

[ ] =

(@ Series

2{el2K8 Pulse Motor
3{7.V8 Servo Motor

SALIC — 1

@Type

LA 28 11 Motor
KT 3501 Motor

= |

| =L ]—1|

| =L

(3)Encoder Type @ Motor Type

Lol Width 32 mm

UPAA 420 Motor

Width 40 mm

10w Motor

Width 50 mm

20w Motor

E7.GOl Width 60 mm

30w Motor

(®)Lead Type

(® Stroke

OB 600mm

@ Controller

Cable Length

(9 Options

brake

PCON/RPCON/PSEL

no cover

ACON/RACON/ASEL

reverse spec

50 mm increments

power save function

custom length

Table Type [

[ ] -

(@ Series

s{el2k]  Pulse Motor
3{67.¥  Servo Motor

TALIC — |

@Type 3) Encoder Type

.

KN 3501 Motor

@ Motor Type

.Gl Width 55 mm

UYASAN 420 Motor

.Clel Width 65 mm

20w Motor

W.Y4N Width 75 mm

30w Motor

(5)Lead Type

(6 Stroke

@ Controller Cable Length (9 Options
PCON/RPCON/PSEL brake
ACON/RACON/ASEL reverse spec

power save function
no cable
25mm im
§ 3m
200mm 5m
25 mm increments custom length

(D Series
@ Type

(3 Encoder Type
@ Motor Type
(® Lead

® Stroke

@ Controller
Cable Length

(9 Options

Indicates series name

Indicates form (slider, table, etc.), material (aluminum, steel, etc.), size (body width), and motor coupling.

S A3 C

S: Slider type
AZ Aluminum material
3: 32 mm body width
6: 60 mm (slider type)/65 mm (table type)

T: Table type

4:40 mm 5! 50 mm (slider type)/55 mm (table type)
7:75 mm

Indicates whether actuator’s encoder is [A: absolute specification] or [ | : incremental specification].
All RCP3 and RCA2 types are incremental specification.
Indicates the motor type of the actuator.

For RCP3, this is the pulse motor size. For RCA2, this is the motor’s wattage.
Indicates ball screw lead (distance screw moves with one complete rotation).
Indicates motion range of actuator

Indicates what types of controllers can be connected.

Indicates length of (combined) motor-encoder cable connecting actuator with controller.
The standard specification for a RCP2/RCA2 motor-encoder cable is robotic cable.
Indicates options available for actuator.

Please write options in alphabetical order if choosing more than one.




Selection Guide (Speed and Weight Charts)

The RCP3 pulse motor loses torque at high speeds, reducing the maximum load capacity. If you choose an RCP3, please

verify that the unit you select can operate with the required load at the required speed. The RCA2 does not lose load

capacity at high speeds and is therefore a better choice if speed is your primary requirement.

Slider type: Positioning operations

Horizontal/Side-Lying Use

SA3C SA4C
y RCP3 (Pulse Motor) p RCA2 (Servo Motor) q RCP3 (Pulse Motor) q RCA2 (Servo Motor)
| Lead 2 | Lead 2 Lead 2.5 Lead 2.5
2 3 2 3 ;.‘, 6} ;5 6}
z z z z
P Lead 4 P Lead 4 g 4 Lead 5 24 Lead 5
S S S 5]
= = = =
§ 1 Lead 6 § 1 Lead 6 § ) Lead 10 § 9 Lead 10
0 0 0 0
0 100 200 300 0 100 200 300 0 200 400 600 0 200 400 600
Speed (mm/s) Speed (mm/s) Speed (mm/s) Speed (mm/s)
SA5C SA6C
- RCP3 (Pulse Motor) @ RCA2 (Servo Motor) 1 RCP3 (Pulse Motor) 1 RCA2 (Servo Motor)
10»Lead 3 ) — 10| Lead 3 1o|Lead 3
5, Lead 6 S, 9 Ba Lead 6 Sy
= 0 = =° = Lead®
= \ . Lead 6 z \ = !
s 6 s 6 § 6| § 6|
= Lead12 | S, g, Lead12 | S, Lead 12
= = Lead 12 B B
3 3 S| 8 g
2 2 2 2
0 0 0 0
0 200 400 600 0 200 400 600 0 200 400 600 0 200 400 600
Speed (mm/s) Speed (mm/s) Speed (mm/s) Speed (mm/s)
Vertical Use
SA3C SA4C
z RCP3 (Pulse Motor) z RCAZ2 (Servo Motor) p RCP3 (Pulse Motor) y RCAZ2 (Servo Motor)
15 Lead 2 15 Lead 2 3 Lead 2 g|Lead 2.5
£ 2 g 2
z Lead 4 z, Lead 4 z Z,
s = g Lead|5 8 Lead 5
3 3 S ' Lead10 | S '
205 Lead 6|2, Lead 6 = = Lead 10
3 3 S S
0.5
0 0 0 0
0 100 200 300 0 100 200 300 0 200 400 600 0 200 400 600
Speed (mm/s) Speed (mm/s) Speed (mm/s) Speed (mm/s)
SA5C SA6C
4 RCP3 (Pulse Motor) RCA2 (Servo Motor) / RCP3 (Pulse Motor) RCA2 (Servo Motor)
Lead 3 Lead 3 Lead 3
53 53 Lead 3 53 53
z z = =
= Lead 6 = s, Lead 6 S, Lead 6
a2 =9 82 S 2
8 \ 8 Lead 6 s 8 \ 8 15
= = g
g, Lead 12 | §, Lead 12 Ep Lead12 | §, Lead 12
0.5 0.5
0 0 0 0
0 200 400 600 0 200 400 600 0 200 400 600 0 200 400 600
Speed (mm/s) Speed (mm/s) Speed (mm/s) Speed (mm/s)

N




rlorizonezil YUss

Siela Byigle) Us2

Yarrisz) Ysa

Slider Type Slider Type Slider Type Table Type
. . - — T—]
T
— ! = [
iy 2
| —
Table Type Table Type }
= = I I
il f 5 5
[ — | H * —
Table type: Positioning operations
Horizontal/Side-Lying Use
TA5C TA6BC
R RCP3 (Pulse Motor) R RCA2 (Servo Motor) - RCP3 (Pulse Motor) 5 RCA2 (Servo Motor)
Lead 3
= Lead 2.5 — _ —6 Lead 3
% % “|Lead 2.5 £ Lead 6 2
g, g, ° lLeads £ \ g, Lead 6
3 \ Lead5 8 35 2. L eadt2 | &
E \ Lead 10 | B Lead 10 E 2 Lead 12
S2 \ —1 32 — S 2 | S2 —
1.5
0 05 0 0 0
0 200 400 600 0 200 400 600 0 200 400 600 0 200 400 600
Speed (mm/s) Speed (mm/s) Speed (mm/s) Speed (mm/s)
TA7C
" RCP3 (Pulse Motor) - RCA2 (Servo Motor)
10 Lead 3 S{Lead 3
=8 s Lead 6
g, \Lead6 |lead12 | 5 °
& S 4 Lead 12
o 4 | T
E g
2 2
0 0
0 200 400 600 0 200 400 600
Speed (mm/s) Speed (mmy/s)
Vertical Use
TAS5C TA6GC
; RCP3 (Pulse Motor) ; RCA2 (Servo Motor) RCP3 (Pulse Motor) RCA2 (Servo Motor)
_ glLead2s _ 4| Lead25 _4fteads | Leads
= = =5 <
E S Lead 5 5" E
82— g2 s =
8 Lead 5 8 5, Lead 6 g Lead 6
g [ = = & 15
g, 15 N\ Lead10 & Lead 10 E \ Lead 12 | § 1
1 -] Lead|12
05 ‘ ’ 05 0.5
0O 200 400 600 0O 200 400 600 00 200 400 600 00 200 400 600
Speed (mm/s) Speed (mm/s) Speed (mm/s) Speed (mm/s)
TA7C
RCP3 (Pulse Motor) RCA2 (Servo Motor)
4 Lead 3 64_Lead 3
Z4 Z4 ok
8" 8" ea
s, Lead 6 s, 2.5
B B
3 3 Lead 12
L Lead 12| ! 1
| os |
0 ‘ 0
0 200 400 600 0 200 400 600
Speed (mm/s) Speed (mm/s)




Selection Guide (Push Force and Current Limit Chart)

The RCP3 actuator is capable of push operations in which it applies continuous pressure to the work load with the slider or
table. The pressure applied during such operations can be adjusted by using the controller to set the electrical current limit. Use
the push force chart below to choose a model that is capable of applying the necessary force for the moment load you plan
to use.

Slider Type: Push Operations

Determine the push force required, and choose an appropriate model.
When using the controller to set the current limit, the RCP3 can operate at between of maximum push force.

Push Force and Current Limit

SA3C SA4C SA5/SA6
50 160 200 ledd3
a
4 | 140 Lead 255 180
40 Lead 2 160
120
= 35 . 140
<30 <10 =120
e L S 2 Lead 6
u°_25 tead4 S 80 lead5 I_%100 -
é 20 @ 60 - = 80 //
[%2]
40 2
10 = 40
; 20 20
0 8 0 0
25 30 35 40 4% 50 55 25 30 3 40 45 50 55 25 30 35 40 45 50 55
Current Limit (%) Current Limit (%) Current Limit (%)
When performing push operations with the slider type, never set the push force at a level where the corresponding reactiona
moment is higher than as specified in the catalog.
(Calculation Example)
For RCP3-SAB6C types (lead 12), if 30 N of force is applied to a point 50 mm
above the top surface of the slider, the moment applied to the guide can be <:| 30N
determined by: _I:)O mm
3
Ma = (47+50) x 30 =1”" i 47 mm
=2910 (N-mm) = ‘ il o Point of action
291 (N-m) (guide)

The SA6C has an allowable moment (Ma) of 4.31 (N-m), 80% of which value is
3.48. In this case, because that is higher than the load moment to be applied to
the guide (2.91), we determine that the device can be used in this application.



Table Type: Push Operations

Determine the push force required, and choose an appropriate model.

When using the controller to set the current limit, the RCP3 can operate at between of maximum push force.
Push Force and Current Limit
TA5C TAGC/TA7C
160 200 T
0 180 Lead 3
Lead 2.5 160
120
— = 140
= =
= = a
g% Le4d 5 = _—
) _— % 80 /,/
p=)
a
" il Lead 10 60— Lead-12
40
0 0
25 30 35 40 45 50 55 25 30 35 40 45 50 55
Current Limit (%) Current Limit (%)

When performing push operations with the slider type, never set the push force at a level where the corresponding reactiona
moment is higher than as specified in the catalog.

(Calculation Example)
For RCP3-TABC types (lead 12), if 40 N of force is applied to the 2 <::| 40N
point shown in the diagram to the right, the moment applied to the

) . 50 mm
guide can be determined by:

f Point of action (guide)
Ma = (15.5+50) x 40 — y ¢

2620 (N-mm) —— 15.5 mm
2

62 (N-m) =

The TA6C has an allowable moment (Ma) of 7.26 (N-m), 80% of
which value is 5.968. In this case, because that is higher than the
load moment to be applied to the guide (2.62), we determine that
the device can be used in this application.

10



RCAZ RoboCylinder

R ‘ A 2 — S A 3 ‘ Robo Cylinder Slider Type Body Width 32 mm Servo Motor Coupling Specification

WUnit RCA2—-SA3C—- | - 10 - -1 - A - [7] -]
Series — Type — EncoderType — MotorType — Lead —_ Stroke —_ Controller —_ CableLength —  Options
I: Incremental 10: Servo Motor 6:6 mm 50: 50 mm A1: ACON N: none B: w/ brake
Specification 10W 4 4 mm to ASEL P:1m NCO: no cover
2:2 mm 300: 300 mm S:3m NM: reverse spec
(pitch setin 50 rrm increments) M:5m LA: power save function
3% See p.6 for details on various units X Oo: custom length

(1) The stated maximum load is for acceleration of 0.3 G (0.2 G for lead 2 and vertical use).
This is the maximum possible acceleration for this device.

Actuator Specifications

HLead and maximum load H Stroke and maximum speed
Unit Motor Output| Lead [Max Load Capacity | Rated Force| Stroke Stroke 50- 300
W) (mm) |Horiz (kg)| Vertkg)| M (mm) Lead (Setin 50-mm steps)
RCA2-SA3C--10-6-[D]-A1-[@)] 6 1 | o5 | 28 6 300
RCA2-SA3C-I-10-4-|D]-A1-[@]-[®) 10 | 4 2 1| 43 [59300 4 200
50-mm steps)
RCA2-SA3C-I-10-2-[®]-A1-[@]-[8) 2 3 | 15 | 85 2 100
Key [@)] Stroke Cable Length  [@)] Options (Unit: mm/s)
Cable Length Actuator Specifications
ltem Details
T Cable Cod -
N ableode Drive system Ball screw, @6 mm, roling C10
Standard P (1 m) Repetitive positioning accuracy +0.05 mm
(Robot Cable) SIGIn) Lost motion Less than 0.1 mm
M (5 m) Base Aluminum, specially alumite treated
X06 (6m) -X10 (10m) Maximum load moment Ma: 1,96 N-m, Mb: 2.84 N-m, Mc: 3.14 N-m
Special Length [ X11 (11 m) -X15 (15m) Projection length Up to 100 mm
X16 (16 m) -X20 (20m) Operating temp. and humidity|  0-40 C, up to 85% RH (avoid condensation)
Operating life 5,000 km
Possible load moment directions Projection length
L
| _optons | y v " v %
D
L
Option Option Code
With Brake B
No Cover NCO
Reverse Spec NM
Power Save Function LA

1 9 RCA2-SA3C



RCAZ RoboCylinder

Dimensions

You can download CAD

60

drawing from our website. WWW'rObOCVImder'de
S [ =
i (O o = o N
(With cover) [ SRS
[®@
2@ H7 D5
(17+ 0.02)
44.5
=
(Without cover) — QoH-—-— - — - - =
- 1
2@ H7 D5
4-M2.6 D6 o hod f /
A 92 Wi.th brake
7 22 ot 27 22 305 (& Brake unit shpwn above)
3 E! “‘ . attaches toa)
me /| \se Origin/ T\ME (®2) / "
=l 1 —— 5 -
(With cover) 2 §
il I g
1t il 2 [CIAN(C)
Motor/encoder cable
L connector ({1)
A 92
21 ol 22 | st 21 22 | 305
3 3 3 |
1 wme /| N\se_ Origin/| [\ME (2) "
——1 [ — || || 2 —
. [}
(Without cover) g, ‘ ‘ | K
L G E g
m+* (©] ! _OJ = — a i} Ec @ ; ®
T
29
) 10.5_15 Cx100 (M2 .6 Tap) B 15
ES ES T T
(Both) :l—— e % — - — - — -
+ E 1 ]
o 3 F . . @ 2H7 D4 from base
2 M (p 2hole with long hole pitch) D-M2.6 DS
£
e
3 MStroke Length and Weight
S Stroke | 50 | 100 | 150 | 200 | 250 | 300
~ - L Without Brake| 24 7.5|297.5|347.5|397.5(447.5(497.5
Detail F [ WithBake | 202 | 342 | 392 | 442 | 492 | 542
@) h " blei . bl A 155.5[205.5[255.5|305.5(355.5[405.5
1 The motor/encoder cable is a composite cable. (see p.46) B 84 34 84 34 84 34
(®2) The slider moves to ME after returning to the point of origin. Please be sure surrounding area is clear. C [e) 1 1 2 2 3
ME: Mechanical End D 4 6 6 8 8 10
SE: Stroke End M 84 134 | 184 | 234 | 284 | 334
—— T withcover | 06 | 06 [ 07 [ 08 [ 08 [ 09
9" withoutcove] 05 | 06 | 06 | 07 | 07 | 08
Controllers
Compatible Controllers
RCA 2 Series works with the actuators shown below. Please select the appropriate type for your intended use.
Controller Exterior Item No. Advantage Positions Possible Voltage Amperage See Page
Positioner
ACON-C-10I-NP-2-0 Capable of up
Type i to 512 different
- ; positions 512
Safety Application
e ACON-CG-10I-NP-2-0
Positioner Type
Electromagnetic r Controllable together with
-CY- _NP-2- 3
Valve Type i ACON-CY-101-NP-2-0 electromagnetic valve
i - Uses differential line driver
Pulse Train InpulType y ACON-PL-10I-NP-2-0 o
(Differential Line Driver Pulse train input type A
(=) DC 24V 5.1 A max —p.41
Pulse Train Input Type Uses open collector (via actuator)
il - ACON-PO-10I-NP-2-0 -
(Open Collector) Pulse train input type
i ‘ Specifically designed for
serel ACON-SE-10I-N-0-0 pecieyfesgne 64
Communication Type serial communication
Field g Specifically designed for
Network |= RACON-10 pedficalydesa 768
field networks
Type
Program Ableto run programs
9 ASEL-C-1-101-NP-2-0 ornpeg 1500
Control Type Maximum of 2 axes

RCA2-SA3C




RCAZ RoboCylinder

A 4 ‘ Robo Cylinder Slider Type Body Width 40 mm Servo Motor Coupling Specification

muit  RCA2-SA4C— | — 20 - - [1- A - [ -]
Series < — Type — EncoderType —  MotorType — Lead — Stroke — Controller — CableLength —  Options
l:Incremental  20: Servo Motor 10: 10mm 50: 50 mm A1: ACON N: none B: w/ brake
Specification 20W 5. 5mm to ASEL P:1m NCO: no cover
2.5:25 mm 500: 500 mm S:3m NM: reverse spec
(pitch set in 50 rm increments) M:5m LA:  power save function
3% See p.6 for details on various units XO0O: custom length

(1) The stated maximum load is for acceleration of 0.3 G (0.2 G for lead 2.5 and vertical use).
This is the maximum possible acceleration for this device.

Actuator Specifications

HLead and maximum load H Stroke and maximum speed
Unit Motor Outputt  Lead |Max Load Capacity| Rated Force| Stroke Stroke 50- 400
w) (mm) | Horiz (kgj Vertkg| ™ (mm) Lead (Set in 50-mm steps)
RCA2-SA4C-1-20-10-@]-A1-[@]-[3)] 10 | 2 1| 34 10 500
RCA2-SA4C--20-5-[D]-A1-[2]-[3) 20 | 5 | 4 | 15 | 68 |50400 5 250
50-mm steps)
RCA2-SA4C-1-20-2.5-[D]-A1-[@]-[8) 25 | 6 3 | 136 25 125
Key [@)] Stroke [2)] Cable Length Options (Unit: mm/s)
Cable Length (Standard) Actuator Specifications
- Pp— ltem Details
ype e Lode Drive system Ball screw, ¢ 8 mm, roling C10
PG m) Repetitive positioning accuracy +0.05 mm
Standard SGm Lost motion Less than 0.1 mm
(Robot Cable) [ = Base Aluminum, specially alumite treated
X06 (6 m) -X10 (10m) Maximum load moment Ma: 3.04 N-m, Mb: 4.31 N-m, Mc: 5.00 N-m
Special Length | X11 (11 m) -X15 (15m) Projection length Upiio 1120 i
X16 (16 m) -X20 (20m) Operating temp. and humidity]  0-40 C, up to 85% RH (avoid condensation)
Operating life 5,000 km
Possible load moment directions Projection length
L
| _optons y " " v %
L
Option Option Code
With Brake B
No Cover NCO
Reverse Spec NM
Power Save Function LA

2 1 RCA2-SA4C



RCAZ RoboCylinder

Dimensions

You can download CAD :
. drawing from our website. Www'rObOCy“nder'de . 65

2D ]

@ 7|| T
CAD (With cover) }77777g“ - W(%ﬁ, %#7,7,7,7”

N 245 H7 D5
4M3 Db (20+ 0.02)

40.5
(Without cover) —&- e
4-M3 D6 2@.5 H7 D5
(20+ 0.02)
L With brake
A 108.5 (& Brake unit shown above)
26 233 st 26 33 - 33.5 ® attaches to®
:H: ME /| NSE “‘Origiﬁ/ RME (®2) /
T
7% I 2
. o}
(With cover) | H 3
~ =
@ S
‘ ©f — g
Motor/encoder cable
L connector (K1)
A 108.5
10_ 23 st 26 23 33.5
26 3 ] T
P oL —;— Origin/| \ME (82
T;T ME /INSE | -1
S I 7] g
T
[
. g
(Without cover) | 8
| | <
= 2
© 9 5
REe © . =)
¥
L i 10515 Cx100 (M3 Tap) B 15
(Both) & - —
@
§ 35 F, ) _ ®2.5 H7 D 5 from base
a - M (p 2.5 hole with long hole pitch) D-M3 D5
(<}
n
a .
S M Stroke Length and Weight
:2- Stroke ‘ 50 100 | 150 | 200 | 250 | 300 | 350 | 400
Detail F L WithoutBrake| 274 | 324 | 374 | 424 | 474 | 524 | 574 | 624

WithBrake |314.5|364.5|414

.5(464.5(514.5|564.5|614.5|664.5

165.5(215.5(265

.5[315.5[365.5(415.5|465.5|515.5

(®1)  The motor/encoder cable is a composite cable. (see p.46) 91 a1 91

41 il 41 91 41

2 2 3 3 4

ME: Mechanical End 4 6 6

8 8 10 10 12

I
A
B
(X2) The slider moves to ME after returning to the point of origin. Please be sure surrounding area is clear. (€ [¢] 1 1
D
M

SE: Stroke End

91 141 | 191 [ 24171 [ 291 [ 341 | 391 | 441

With Cover [ 0.9 1 1.1

1.1 1.2 1.3 1.4 jiES

Weight (k |
T Mwithoutcove] 0.8 | 0.9 | 1

1 1.1 1.2 1.3 1.3

Controllers

Compatible Controllers

RCA 2 Series works with the actuators shown below. Please select the appropriate type for your intended use.

Controller ‘ Exterior Item No. ‘ Advantage ‘ Positions Possible ‘ Voltage Amperage
Positioner
T i ACON-C-20SI-NP-2-0 Capable of up
ype i to 512 different
- positions 512
Safety Application ACON-CG-20SI-NP-2-0
Positioner Type 7 e
Electromagnetic ACON-CY-20SI-NP-2-0 Controllable together with| 3
Valve Type electromagnetic valve
P.ulseTra.in I?pu\T).lpe - ACON-PL-20SI-NP-2-0 Usesdiffere.nt.ial line driver
(Differential Line Driver) Pulse train input type
’ (=) DC 24V (?-1 Atm‘t’x)
. via actuator]
Pulse Train Input Type - ACON-PO-20SI-NP-2-0 Uses open collector
(Open Collector) Pulse train input type
?enél I ACON-SE-20S1-N-0-0 Speflﬁca\lydeﬂgnefifor 64
Communication Type serial communication
Field = ’ .
Network . RACON-20S Specifically designed for 768
Type field networks
P
rogram ASEL-C-1-20SI-NP-2-0 AbIe.torunpvograms 1500
Control Type Maximum of 2 axes

‘ ‘ See Page

—p.41
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RCAZ RoboCylinder

R ‘ A Z — S A 5 ‘ Robo Cylinder Slider Type Body Width 50 mm Servo Motor Coupling Specification

WUnit RCA2—SA5C— | - 20 -— -C]1- A - [ -]
Series —  Type — EncoderType — MotorType — Lead —  Stroke — Controller —  Cablelength —  Options
I: Incremental 20: Servo Motor 12 12 mm 50: 50 mm A1: ACON N: none B: w/ brake
Specification 20W 6 6 mm ® ASEL P:1m NCO: no cover
3 3mm 500: 500 mm S:3m NM: reverse spec
(pitch set in 50 mm increments) M:5m LA: power save function
3 See p.6 for details on various units X O0: custom length

—
AA‘/ 7
ol i
hﬁx hﬁ-ﬂ e .
— - i

e

-

(1) The stated maximum load is for acceleration of 0.3 G (0.2 G for lead 3 and vertical use).
This is the maximum possible acceleration for this device.

Actuator Specifications

HLead and maximum load H Stroke and maximum speed

Unit Motor Outputl  Lead |Max Load Capacity| Rated Force| Stroke Stroke 50- 500
W) (mm) | Horiz (k) Vertkg)| M (mm) Lead (Setin 50-mm steps)
RCA2-SA5C--20-12-[@]-A1-[@)]-[3)] 12 | 3 1] 7 12 600
RCA2-SA5C--20-6-|D]-A1-[2]-[3)] 20 | & | 6 | 15 | 34 |50500 6 300
50-mm steps)
RCA2-SA5C--20-3-[®D]-A1-[@]-[8)] 3 ° 3 | es 3 150
Key [@)] Stroke Cable Length  [3)] Options (Unit: mm/s)
Cable Length Actuator Specifications
T Cable Cod ftem Details
ype able Lode Drive system Ball screw, ¢ 10 mm, roling C10
P(1m) Repetitive positioning accuracy +0.05 mm
Standard -
R bar; ci;i rbl S(3m) Lost motion Less than 0.1 mm
(Robot Cable) M (5 m) Base Aluminum, specially alumite treated
X06 (6 m) -X10 (10m) Maximum load moment Ma: 3.92 N-m, Mb: 5.58 N-m, Mc: 8.53 N-m
Special Length | X11 (11 m) -X15 (15m) Projection length Up to 130 mm
X16 (16 m) - X20 (20m) Operating temp. and humidity|  0-40 C, up to 85% RH (avoid condensation)

Operating life

5,000 km

Option Option Code
With Brake B
No Cover NCO
Reverse Spec NM
Power Save Function LA

2 3 RCA2-SA5C

Possible load moment directions

Projection length
L
L




RCAZ RoboCylinder

Dimensions
You can download CAD . 70
drawing from our website. WWW'rObocV“nder-de 30202
144
2-D
=
CAD (With cover) ‘§‘”* [

! 2.5 H7 D5
M . (26+0.02)

5
22
1]4(1{10)2 395
. =
(Without cover) Loll— - —— 4|
- )
4-M4 D8 25 H7 D5
L (26+0.02)
A 97 With brake
10 45 (& Brake unit shown above)
33 3’ st attaches to(A)
6.5 65
1 we fl\se. | Y
e [ [ [ P EL
19}
| 2
(With cover) & 2 | K
S
© 9 g
Ao | o i LB | g
f ‘ 47 ‘ L Motor/encoder cable
50 A 97 connector (K1)
33 10 | 245 ST 28 _245__385
6.5 5 P e [
=1 vie /| |\se lorigin/|| \ ME (52) -
N N \ — 1l | T 2 el e
I 1 T
(Without cover) & 2 | §
5
© [ g
Ao | o o LD | g
L 47 J 10.5 15 Cx100 (M4 Tap) B 15
50
4 &+ + i
(Both) 317 I — — ) < I N
" ha + h h
4 35 F
g —f M @ 2.5 hole with long hole pitch) 92.5 D5 from base
2 D-M4 D7
"
a
L[ M Stroke Length and Weight
d Stroke 350 | 400 | 450
Detail F WithoutBrake |27 2.5|322.5|372.5|422.5|472.5|522.5|572.5|622.5(672.5(722.5

IWitthake 312 | 362 | 412 | 462 | 512 [ 562 [ 612 [ 662 | 712 | 762

A 175.5(225.5|275.5|325.5(375.5(425.5(475.5|525.5/575.5(625.5
(®1)  The motor/encoder cable is a composite cable. (see p.46) B %96 26 96 6 96 26 96 76 96 26
(®2) The slider moves to ME after returning to the point of origin. Please be sure surrounding © [¢] 1 1 2 2 3 3 4 4 5
area is clear. D 4 6 6 8 8 10 10 12 12 14
M

ME: Mechanical End
SE: Stroke End

96 | 146 | 196 | 246 | 296 | 346 | 396 | 446 | 496 | 546
Weight”m\| WithCover [ 1.2 | 1.4 | 1.5 | 1.6 [ 1.8 [ 1.9 2 22 | 23 | 24
|W¥thoutCover 1.1 1.3 |14 [ 15| 16 | 1.7 1.8 | 1.9 2 2.1

Controllers

Compatible Controllers

RCA 2 Series works with the actuators shown below. Please select the appropriate type for your intended use.

Controller ‘ Exterior Item No. ‘ Advantage ‘ Positions Possible‘ Voltage Amperage ‘ ‘ See Page
Positioner
; i ACON-C-201-NP-2-0 Capable of up
ype i to 512 different
. positions 512
Safety Application ACON-CG-20I-NP-2-0
Positioner Type e et
Electromagnetic . ACON-CY-201-NP-2-0 Controllable together with 3
Valve Type electromagnetic valve
P.ulseTre‘ain I?puIT)‘/pe - ACON-PL-20I-NP-2-0 Usesdiffere-nt.ial line driver
(Differential Line Driver) Pulse traininput type 51 A max
=) DC 24V - —p.41
—— v - (via actuator)
ulse Irain Input Type 1 ACON-F’O-ZO'-NP-Z'O Ises open collector

(Open Collector) Pulse train input type

Serial
Communication Type

ACON-SE-20I-N-0-0 Speifically designed for 64

serial communication

Field = ’ .
Network E RACON-20 Specifically designed for 768
Type field networks

P
rogram l ASEL-C-1-201-NP-2-0 Ableto run programs 1500

Control Type Maximum of 2 axes

RCA2-SA5C



RCAZ RoboCylinder

R ‘ A 2 — S A 6 ‘ Robo Cylinder Slider Type Body Width 60 mm  Servo Motor Coupling Specification

munit  RCA2—SA6C—- | — 30 - - L]l -am - ] -]
Series < — Type — EncoderType —  MotorType — Lead — Stroke — Controller — CableLength —  Options
I: Incremental  30: Servo Motor 12 12 mm 50: 50 mm A1: ACON N: none B: w/ brake
Specification 30w 6: 6 mm to ASEL P:1m NCO: no cover
3 3mm 600: 600 mm S:3m NM: reverse spec
(pitch set in 50 mm increments) M:5m LA: power save function
3% See p.6 for details on various units XO0O: custom length
— o=
o
e =

(1) Maximum speed decreases as stroke length increases due to ball screw critical rotation
speed. Check actuator specifications below for maximum speed at desired stroke length.
(2) The stated maximum load is for acceleration of 0.3 G (0.2 G for lead 3 and vertical use).
This is the maximum possible acceleration for this device.

Actuator Specifications

HLead and maximum load H Stroke and maximum speed

Unit Motor Output|  Lead |Max Load Capacity| Rated Force| Stroke Stroke 50- 550 600
(W) (mm) [Horiz (kgj Vert (kg) ) (mm) Lead (Set in 50-mm steps) (mm)
RCA2-SABC-I-30-1 2--A1»- 12 4 1.5 26 12 600 540
RCA2-SA6C-I-30-6-|D]-A1-[@)] 30 | 6 7 2 53 |50 800 6 300 270
50-mm steps)
RCA2-SA6C-I-30-3-[D]-A1-[@)] 3 10 4 | 105 3 150 135
Key [@)] Stroke Cable Length  [@)] Options (Unit: mm/s)
Cable Length Actuator Specifications
= Gable Cod ltem Details
ype ave Lode Drive system Ball screw, @8 mm, roling C10
Standard P (1 m) Repetitive positioning accuracy +0.05 mm
Robot Cable) |->-¢3™) Lost motion Less than 0.1 mm
(Robot Cable) yre” ) Base Aluminum, specially alumite treated
X06 (6m) -X10 (10m) Maximum load moment Ma: 4.31 N-m, Mb: 6.17 N-m, Mc: 10.98 N-m
Special Length [ X11 (11 m) -X15 (15m) Projection length Up to 150 mm
X16 (16 m) -X20 (20m) Operating temp. and humidity|  0-40 C, up to 85% RH (avoid condensation)
Operating life 5,000 km
Possible load moment directions Projection length
L
Ma Mb Mc Ma %
L
Option Option Code
With Brake B
No Cover NCO
Reverse Spec NM
Power Save Function LA

2 5 RCA2-SA6C



RCAZ RoboCylinder

Dimensions

75
you can download CAD v robocylinder.de 2
drawing from our website. : Y! . W
g;\% | o —Bdola [
(With cover) — 5 - o # + — § -— -
g TR
23 H7 D5
4-M5 D10 (31+ 0.02)
= 39.5
L i —
L S - .
(Without cover) e — Tl o T=eq - T =)
oo i | )
2 H7 D5
4M5 D10 7+ 002 =
With brake
A 112 (IXI Brake unit shown above)
10 25 st attaches to(a)
40 3 . =
8.5 8.5 @
ME/ \i n
o
— I [ 8
. " \ 2
(With cover) g @ Origin 8
5 © 9 5
e | © ‘ 2
L 57 J L Motor/encoder cable
60 A 112 connector (¥1)
20 10 25 st 32 _ 25 385
8.5 85 3 EMD
me /[\se origin'| [\ ME (82) " ‘
i l | §f e | ®
— I
(Without cover) | o 8
N o
.J— J _Oy | 2
t L 57 J 10.5 15, Cx100 (M5 Tap) B 15
60
U -4 4 4 j
(Both) Fa[ 1 e — ] i - T
=T 4 * q
% 4 E M ( 3hole with long hole pitch) @3H7 DS from base
t D-M5 D8
e
RS M Stroke Length and Weight
~
i Stroke
Detail F L Without Brake[292.5|342.5|392.5[442.5(492.5|542.5(592.5(642.5(692.5|742.5[792.5(842.5
| WithBrake | 332 | 382 | 432 | 482 | 532 | 582 | 632 [ 682 | 732 | 782 | 832 | 882
. . A 180.5[230.5[280.5[/330.5[(380.5[(430.5/480.5|530.5|580.5(630.5|680.5|730.5
(®1)  The motor/encoder cable is a composite cable. (see p.46) B 101 59 701 59 101 51 101 57 101 51 701 51
(®2)  The slider moves to ME after returning to the point of origin. Please be C o 1 1 2 2 3 3 4 4 5 5 6
sure surrounding area is clear. D B 6 6 8 8 10 10 12 12 14 14 16
ME: Mechanical End M 101 | 151 [ 201 [ 251 [ 301 | 351 | 401 | 451 [ 501 [ 551 [ 601 [ 651
SE: Stroke End Weight ,kg\| Vithover | 1.6 | 17 | 19 | 21 [ 23 [ 24 | 26 |28 [29 ] 31|33 ]35
|Wﬂh0UlC0VE 1.5 1.6 1.8 1.9 2.1 2.2 2.3 2.5 2.6 2.8 2.9 3.1

Controllers

Compatible Controllers

RCA2 Series works with the actuators shown below. Please select the appropriate type for your intended use.

‘ See Page

Controller ‘ Exterior Item No. Advantage ‘ Positions Possibl Voltage
Positioner
T ACON-C-301-NP-2-0 Capable of up
ype i to 512 different
- 512
N positions
Safety Application ACON-CG-30I-NP-2-0
Positioner Type ToTeEes
Electromagnetic . ACON-CY-301-NP-2-0 Controllable together with 3
Valve Type J electromagnetic valve
P.ulseTra‘in IT\puIT)‘/pe - ACON-PL-30I-NP-2-0 Usesdiffere-nt.ial line driver
(Differential Line Driver) Pulse train input type
’ (=) DC 24V
Pulse Train Input Type - ACON-PO-30I1-NP-2-0 Uses open collector
(Open Collector) Pulse train input type
S.er\a.I I ACON-SE-301-N-0-0 Spefiﬁcal\ydeslgne(.ifor 64
Communication Type serial communication
Field = ’ .
Network Id RACON-30 Specifically designed for 768
Type field networks
Program
9 ASEL-C-1-301-NP-2-0 Adktonprogams | 1 500
Control Type Maximum of 2 axes

Amperage

5.1 A max
(via actuator)

—p.41
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RCAZ RoboCylinder

R ‘ A z - I A 5 ‘ Robo Cylinder Table Type Body Width 55mm  Servo Motor Coupling Specification

WUnit RCA2—-TA5C— | — 20 - -L1- A - [] -[]
Series = — Type — EncoderType — MotorType — Lead — Stroke — Controller — CableLength —  Options
Hinsemental 20: Servo Motor 10: 10 mm 25: 25 mm A1: ACON N: none B: w/ brake
Specification 20W 5 5mm to ASEL P:1m NM: reverse spec
2.5:25mm 100: 100 mm S:3m LA:  power save function
{pitch set in 25 mm increments) M:5m
3% See p.6 for details on various units XOo: custom length

(1) Please note that maximum speed differs for horizontal and vertical use.

(2) The stated maximum load is for acceleration of 0.3 G (0.2 G for lead 2.5 and vertical use).
This is the maximum possible acceleration for this device.

Actuator Specifications

BLead and maximum load M Stroke and maximum speed
Unit Motor Outputf  Lead |Max Load Capacity| Rated Force| Stroke Stroke 25- 100
(W) (mm) | Horiz (kﬂ Vert (kg) (N) (mm) Lead (Set in 25-mm steps)
RCA2-TA5C--20-10-[®]-A1-[@]-[3)] 10 | 2 1| 34 10 465 (400)
RCA2-TA5C--20-5-[®]-A1-[2]-3)] 20 | 5 | 35 | 2 | e8 |25 5 250
26-mm steps).

RCA2-TA5C--20-2.5-[®@]-A1-[2]-[3)] 25 | 5 3 | 137 25 125

Key [@)] Stroke Cable Length Options % Brackets { ) are for vertical use (Unit: mm/s)

Cable Length Actuator Specifications

ltem Details
Type Cable Code Drive system Ball screw, ¢8 mm, roling C10
Standard P(1m) Repetmve.posmonlng accuracy +0.05 mm
S(3m) Lost motion Less than 0.1 mm
(Robot Cable) M (5 m) Base Aluminum, specially alumite treated
X06 (6m) -X10 (10m) Maximum load moment Ma: 6.57 N-m, Mb: 9.32 N-m, Mc: 14.32 N-m
Special Length | X11 (11 m) -X15 (15m) Projection length -
X16 (16 m) - X20 (20m) Operating temp. and humidity|  0-40 C, up to 85% RH (avoid condensation)
Operating life 5,000 km

Possible load moment directions
Ma_ Mb

 _optons | T e T =
i 1T il — P
Option Option Code | }L‘jé‘[

I

With Brake B
Reverse Spec NM
Power Save Function LA

3 3 RCA2-TA5C



RCAZ RoboCylinder

Dimen

S

You can download CAD

drawing from our website. www.robocylmder.de

2-D
CAD
H-M5 D6
21 Gx40 405
With brake
(& Brake unit shown above)
attaches toa)
st C 1085
B 22.5
3 1 A
ME|| SE L3 50
3-M6 D10 20 " v Origin || ME (®2) 27
| ‘ |
O 40O \ — )
. % —
0 @ Al = | 2
< Nt A —
g w \1 L s
k 1 _i¢4
AL 53 J 145 D 18\ @ ~
55 = Motor/encoder cable
Al connector (B1)
50 N
e
M @ oo
0
@ o | I
T Groove Detail =4 @ S °v
roove bet == D &
s\ \ Exs0 F 1ls
\¢6_H7 D5
J-M5 D10
M Stroke Length and Weight
Stroke 25 50 VS, 100
WithoutBrake| 244 | 269 | 294 | 319
| With Brake [284.5[309.5|334.5|359.5
A 103 | 128 | 153 | 178
B 113 | 138 | 163 | 188
© 135.5[160.5[185.5[210.5
D 103 | 128 | 153 | 178
(®1)  The motor/encoder cable is a composite cable. (see p.46) E 1 1 2 2
(®2)  The slider moves to ME after returning to the point of origin. Please be sure surrounding area is clear. F 23 55 42 55
. G 1 1 2 2
ME: Mechanical End
SE: Stroke End H 4 4 6 6
2 Stroke En J 6 6 ) 8
Weight (kg) 12 [ 14 |15 | 1.7

Controllers

RCA 2 Series works with the actuators shown below. Please select the appropriate type for your intended use.

Controller ‘ Exterior Item No. ‘ Advantage ‘ Positions Possible ‘ Voltage Amperage ‘ ‘ See Page
Positi
osttioner ; ACON-C-20SI-NP-2-0 Capable of up
Type f to 512 different
o — positions 512
safety Application ACON-CG-20SI-NP-2-0
Positioner Type
Electromagnetic Controllable together with 3
Valve Type i ACON-CY-20SI-NP-2-0 electromagnetic valve
i o Uses differential line driver
Pulse Train IrpulType y ACON-PL-20SI-NP-2-0 o
(Differential Line Driver) Pulse train input type s1A
(=) DC 24V >-1 A max —p.41
Pulse Train Input Ty Uses open collector {via actuator)
. , ACON-PO-20SI-NP-2-0 pen
(Open Collector) Pulse train input type
S.eria! ACON-SE-20SI-N-0-0 Spefiﬁca\\ydesig‘;ne(vifor 64
Communication Type serial communication
Field T Speciicllydesigned
Network | RACON-20S pectiely Canectr 768
T field networks
ype
Program ASEL-C-1-20SI-NP-2-0 Able‘tomnpvograms 1500
Control Type Maximum of 2 axes

RCA2-TA5C



RCAZ RoboCylinder

R ‘ A Z — I A 6 ‘ Robo Cylinder Table Type Body Width 65mm Servo Motor Coupling Specification

mumt RCA2—-TA6C— | - 20 - [ 1-[1- A1 — [ ] -]

Series = — Type — EncoderType — MotorType — Lead — Stroke — Controller — CableLength —  Options
I: Incremental 20: Servo Motor 12 12 mm 25: 25 mm A1: ACON N: none B: ] el
Specification 20W 6 6 mm to ASEL P:1m NM: reverse spec
3 3mm 150: 150 mm S:3m LA: power save function
(ptch set in 25 mm increments) M:5m

3% See p.6 for details on various units X OO: custom length

(1) Please note that maximum speed differs for horizontal and vertical use.

(2) The stated maximum load is for acceleration of 0.3 G (0.2 G for lead 3 and vertical use).
This is the maximum possible acceleration for this device.

Actuator Specifications

HLead and maximum load

H Stroke and maximum speed
Unit Motor Outputl Lead |Max Load Capacity | Rated Force| Stroke Stroke 25- 150
w) (mm) Horiz (ko) Vertkg)| 0 (mm) Lead (Set in 25-mm steps)
RCA2-TA6C--20-12-[D]-A1-[@]-[3)] 12 | 2 | o5 | 17 12 560 (500)
RCA2-TA6C--20-6-(®]-A1-[@]-[3)] 20 | 6 4 | 15 | 34 |25.050 6 300
26-mm steps)
RCA2-TA6C--20-3-[®]-A1-[2][3)] 3 6 3 | es 3 150
Key [@)] Stroke Cable Length Options % Brackets { ) are for vertical use (Unit: mm/s)
Cable Length Actuator Specifications
ftem Details
Type Cable Code Drive system Ball screw, ¢ 10 mm, roling C10
P(m Repetitive positioning accuracy +0.05 mm
Standard SGm Lost motion Less than 0.1 mm
(Robot Cable) R Base Aluminum, specially alumite treated
X06 (6m) -X10 (10 m) Maximum load moment Ma: 7.26 N-m, Mb: 10.3 N-m, Mc: 18.25 N-m
Special Length | X11 (11 m) -X15 (15m) Prolectllon length _ -
X16 (16 m) -X20 (20m) Operating temp. and humidity|  0-40 C, up to 85% RH (avoid condensation)
Operating life 5,000 km

Possible load moment directions

Ma Mb
T o
| _options i 7 0 s i *f“H [
Option Option Code = I
With Brake B
Reverse Spec NM
Power Save Function LA

3 5 RCA2-TA6C



RCAZ RoboCylinder

Dimensions

You can download CAD f
. drawing from our website. WWW'rObocY“nder'de .

2-D 27 Gx50 H-M5 D8
CAD
39.5
With brake
(& Brake unit shown above)

attaches to&)

M 1.3
3-M6 D13 35 Origin || ME (®2) r =14 i

57

f
175 D 195 |\ @ |
[y Motor/encoder cable
50 ~] connector (R1)
I
NI
= e 7
H 8 o o
n
A+ -— -t — - —-— - —-— - — -1t
: o
L oo
== & &
T Groove Detail 5 L Ex50 J— F -| 5
@ H7 D5
J-M5 D10

M Stroke Length and Weight
Stroke ‘ 25

L WithoutBrake| 24 4.5|269.5(294.5(319.5/344.5|369.5
| WithBrake | 284 | 309 | 334 | 359 | 384 | 409
A 108 | 133 | 158 | 183 | 208 | 233
B 121 | 146 | 171 | 196 | 221 | 246
C 147.5(172.5(197.5(222.5|247.5|272.5
D 110.5|135.5[160.5[185.5|210.5|235.5
) ) E 1 1 2 2 3 3
(®1)  The motor/encoder cable is a composite cable. (see p.46) F 5051|7551 505|755 1 505 | 755
(®2) The slider moves to ME after returning to the point of origin. Please be sure surrounding area is clear. G 1 1 2 2 3 3
ME: Mechanical End H 4 4 6 6 8 8
SE: Stroke End J S S 8 8 10 | 10
Weight (kg) 1.8 2 2.2 2.4 2.6 2.8

Controllers

Compatible Controllers

RCA2 Series works with the actuators shown below. Please select the appropriate type for your intended use.

Controller ‘ Exterior Item No. ‘ Advantage ‘ Positions Possible ‘ Voltage Amperage ‘ ‘ See Page
Positi
osttioner ; ACON-C-201-NP-2-0 Capable of up
Type f to 512 different
o - positions 512
Safety Application ACON-CG-201-NP-2-0
Positioner Type
Electromagnetic Controllable together with
Valve Type i ACON-CY-201-NP-2-0 electromagnetic valve 3
i o Uses differential line driver
Pulse Train Inpul Type y ACON-PL-20I-NP-2-0 o
(Differential Line Driver) Pulse train input type 51 A max
=) DC 24V - —p.41
Pulse Train Input Ty Uses open collector (via actuator)
CNCINIEE , ACON-PO-20I-NP-2-0 pen
(Open Collector) Pulse train input type
S.eria! ACON-SE-201-N-0-0 Spefiﬁca\lydesignefifer 64
Communication Type serial communication
Field : Speciicllydesigned
Network |= RACON-20 pecheycegneciar 768
T field networks
ype
Program Able to run programs
ASEL-C-1-20I-NP-2-0 ) 1500
Control Type Maximum of 2 axes

RCA2-TA6C



RCAZ RoboCylinder

R ‘ A 2 - I A 7 ‘ Robo Cylinder Table Type Body Width 75 mm Servo Motor Coupling Specification

WUnit RCA2—- TA7C — |
Series — Type —  Encoder Type
I: Incremental
Specification

3% See p.6 for details on various units

—  MotorType — Lead f— Stroke f— Controller — CableLength —  Options
30: Servo Motor 12: 12 mm 25: 25 mm A1: ACON N: none B: w/ brake
30W 6 6 mm to ASEL P: 1m NM: reverse spec
3 3mm 200: 200 mm S:3m LA: power save function
(pitch set in 25 mm ncrements) M:5m

X O0: custom length

(1) Please note that maximum speed differs for horizontal and vertical use.

(2) The stated maximum load is for acceleration of 0.3 G (0.2 G for lead 3 and vertical use).
This is the maximum possible acceleration for this device.

Actuator Specifications

HLead and maximum load

H Stroke and maximum speed

Uniit Motor Outputt  Lead |Max Load Capacity| Rated Force| Stroke Stroke 25- 200
(W) (mm) | Horiz (kg_)l Vert (kg) N) (mm) Lead (Set in 25-mm steps)
RCA2-TA7C--30-12-[®]-A1-[@]-[3)] 12 | 4 1| 26 12 600 (580)
25- 200
RCA2-TA7C--30-6-(@]-A1{2][3)] o 66 [25] 58 "L 6 300
5-mm steps)
RCA2-TA7C--30-3-[®]-A1-[2][3)] 3 8 4 | 105 3 150
Key [@)] Stroke Cable Length Options 3 Brackets { ) are for vertical use (Unit: mm/s)
Cable Length Actuator Specifications
Cable Cod ltem Detalils
Type avle Loce Drive system Ball screw, ¢ 10 mm, roling C10
P(1m) Repetitive positioning accuracy +0.05 mm
RStandardl SGm Lost motion Less than 0.1 mm
(Robot Cable) M (5 m) Base Aluminum, specially alumite treated
X06 (6 m) -X10 (10m) Maximum load moment Ma: 9.91 N-m, Mb: 14.13 N-m, Mc: 28.65 N-m
Special Length [ X11 (11 m) -X15 (15m) Projection length -
X16 (16 m) -X20 (20m) Operating temp. and humidity]  0-40 C, up to 85% RH (avoid condensation)
Operating life 5,000 km
Possible load moment directions
Ma_ Mb
| _optons B - n - ““H I
Option Option Code Lﬁ ‘H—H E—
With Brake B
Reverse Spec NM
Power Save Function LA

3 7 RCA2-TA7C




RCAZ RoboCylinder

Dimensio

You can download CAD

drawing from our website.

www.robocylinder.de

30 Gx50 H-M6 D10
2D 39.5
CAD ] — 395
&
=
9| foeps)
8 44— R s -
] =
Pt
With brake
¢6 _H7 D6, Lz 8 (N Brake unit shown above)
50 o attaches to(A)
© L
st C 112
B
15 A
74
71 )
I |~
If 1
— de | o}
i ] | -
——r——ar—————— N
/
195 D 195 ® 2
8l Motor/encoder cable
50 ~ connector (R1)
7 I
s g
e 63 Bf—
o o
o) o O
T Groove Detail

Stroke

Without Brake |26 1.5[286.5/311.5|336.5|361.5|386.5[411.5|436.5

| WithBrake | 301 | 326 | 351 | 376 | 401 | 426 | 451 | 476

A 118 | 143 | 168 | 193 | 218 | 243 | 268 | 293

B 133 | 158 | 183 | 208 | 233 | 258 | 283 | 308

Cc 149.5(174.5|199.5|224.5|249.5|274.5(299.5(324.5

D 110.5(135.5|160.5|185.5|210.5|235.5(260.5(285.5
X . E 1 1 2 2 3 3 4 4

(®1)  The motor/encoder cable is a composite cable. (see p.46) 5 505175515051 7555051 755 505 [ 755
(®2) The slider moves to ME after returning to the point of origin. Please be sure surrounding area is clear. @ 1 1 2 2 3 3 4 4
ME: Mechanical End H 4 4 6 6 8 8 10 10
SE: Stroke End J 6 6 38 8 10 10 12 12
Weight (kg) 2.1 2.3 2% 2.8 S 32 3.4 3.6

M Stroke Length and Weight

Controllers

RCA 2 Series works with the actuators shown below. Please select the appropriate type for your intended use.

Controller ‘ Exterior Item No. ‘ Advantage ‘ Positions Possible ‘
Positioner i ACON-C-301-NP-2-0 Capable of up
Type 1 to 512 different
Safety Applicati positions 512
el ACON-CG-301-NP-2-0
Positioner Type
Electromagnetic C Controllable together with
Valve Type i ACON-CY-30I-NP-2-0 electromagnetic valve 3
i — Uses differential line driver
Pulse Train Inpul Type y ACON-PL-30I-NP-2-0 e
(Differential Line Driver Pulse train input type
’ (=)
Pulse Train InputType 1 ACON-PO-30I-NP-2-0 Uses oplenvcollector
(Open Collector) Pulse train input type
S.eria! ACON-SE-30I-N-0-0 Spec.iﬁca\lydesiginefi for 64
Communication Type| serial communication
Field T™ Speciically designed o
Network RACON-30 peche by cegneciar 768
T field networks
ype
Program Able to run programs
ASEL-C-1-30I-NP-2-0 ) 1500
Control Type Maximum of 2 axes

DC 24V

Voltage Amperage

5.1 A max
(via actuator)

‘ See Page

—=p.41
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Moment Load Calculation

The life of the actuator will vary greatly depending on the position of the attached work, even when operating within the
appropriate maximum load weight and speed. Follow the formulas below to use the weight of the static and active moments
to calculate the moment values, then ensure that the sum of both moment values is within the allowable limit for the actuator

type you have chosen. The life of the actuator may be drastically reduced if the actuator is used beyond this limit.

Slider Type

W: Weight L: Distance from point of action to load center of gravity (L=T+H)
T: Distance from slider surface to load center of gravity
H: Distance from guide point of action to slider surface

We\ghtWMb
=
: =
o
£ : =
[e) M| |wei m:wa:l“':,:‘
T !
- - Tty
-
©
£
eignt: .
k5 ];! a (Unit: mm)
> per|
: |LJ Lregen] e SA3 | SA4 | SA5 | SA6
L
L Hlength| 29.5 | 36.5 | 43.5 | 47.0
W: Weight L: Distance from point of action to load center of gravity (L=T+H)
T: Distance from slider surface to load center of gravity
H: Distance from guide point of action to slider surface
a: designated acceleration
g Mb<|W ight: W]
N
=
O P f acti
©
O
= .
k3 Wagm;w>Ma (Unit: mm)
i SA3 | SA4 | SA5 | SA6
Hlength| 29.5 | 36.5 | 43.5 | 47.0

Ensure that the sum of M1 (static moment) and M2 (active moment) is within the allowable limit as indicated below. If it is greater than the allowable
moment value, use a larger actuator type or add an auxiliary guide.

W Allowable Moment Values

SA3C|SA4C|SA5C|SAGC
Ma (N m) |1.96|3.04|3.92]|4.31
Mb (N-m) | 2.84|4.31 558|6.17
Mc (N*m) |3.14|5.00|8.53 (10.98
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Table Type

(D Static Moment (moment when actuator is at rest)

W: Weight
L: Distance from point of action to load center of gravity
Patterns A, B L =T+ HJ+Stroke
M1 (N-m)=W (kg) X L (mm) X 9.8/1000 Pattems C, D, E L=T+HO
_ > Weignt: W M'; C: Weight W
_sg Weight W| | Ma —H !
5 %;‘ i e ] 10
§ ==l |’ A
£ E i Ij_ MC<Wégﬂ'7EI
I :.1 T st
1]
_ (Unit: mm)
3 TA5 | TA6 | TA7
T
o H1 49.0 | 54.5 | 61.5
> [weigne w] —
: |>Ma | I_|> H2 |50.0]60.0]74.0
R = T H3 |13.5[155[17.5
W: Weight

@ Active Moment (moment when actuator is in motion)

L: Distance from point of action to load center of gravity

Patterns A, B L =T+ HI+Stroke
Patterns C, D, E L=T+HO
M2 (N-m) = W(kg) XL (mm) X a (G) X 9.8/1000  a designated acceleration
— Ma RERL g -
5 P | - E
8 +TI [ , : \ A: i
Sl===n=il ot B e Rl
LJ ]
——
S (Unit: mm)
T
9 . = e TA5C|TA6C|TA7C
— i H2 |50.0|60.0|74.0
o [PommE] LT H3 |135|155[17.5

Ensure that the sum of M1 (static moment) and M2 (active moment) is within the allowable limit as indicated below. If it is greater than the allowable
moment value, use a larger actuator type or add an auxiliary guide.

M1 + M2 < Allowable Moment Value

M Allowable Moment Values

TA5C|TA6C|TA7C
Ma (N°-m) |6.57|7.26 | 9.91
Mb (N+m) |9.32)|10.3 |14.13
Mc (N+m) [14.32/18.25/28.65
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RCAZ Compatible Controllers

RCA2 Controllers

Selection
ACO
Type _ '. a 5 O A
C CG CcY PL/PO SE -
NEme - Safety Application Electromagnetic Pulse Train Serial Communication Field Network
Positioner Type Type Valve Type Contol Type Type Type Program Type
= —_ = I g _For
- e -
[}
':.rr ‘ | | 'J
'.
Capable of up to ificat Can operate with Can be freel Designg o for Can be Programmable
pavie ofLp Meets specifications the same Y serial controlled via 9 )
Advantage 512 different for safety . controlled with s . sequence function
ositions S controls as an air a pulse train communication DeviceNet, CC- operation
P applications cylinder use Link, ProfBus
Units
[ACON Controller]
Type Motor-/Encoder-Type 1/0-Type 1/0-Cable Length Voltage Simple Absolute Unit
Positioner Type 'l For SA3C NPN spec. (standard) No Cable (SE Type) LA=10R Uses Simple Absolut Unit
Safety Application Type ISl For SA4C/TA5C PNP specification 2m RIENL™ No Simple Absolut Unit
\Elléﬁsg‘}r;‘gg”et'c PV For SASC/TA6C No I/O (SE Type) 3m
Pulse Train Control T
(Differential Receiver/Open Co\le{tgr) ELU For SA6C/TA7C 5m
Eﬁﬁﬁmmcanon Type Power Save Function

[RACON Controller]

RACON- |

Motor/Encoder Type  Simple Absolute Unit

PUSIN For SAAC/TASC

SA5C/TA6C

SAG6C/TA7C

||

PA\={UA Uses Simple Absolute Unit

RUIENT™ No Simple Absolute Unit

»¢ RACON use requires Gateway Unit to connect

to network. See ROBONET catalog for details.

[ ASEL Controller]
ASEL

(3N DC 24V

C- |

L] = (]

L) - |

| -0

Connecting Axis

Single Axis

Dual Axis

For SA3C
For SA4C/TA5C

* For single axis type
leave (Dual Axis) box
blank.
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Motor-/Encoder Type

(Single Axis)

Brake

Power Save Function

Motor-/Encoder Type

For SA5C/TA6C

For SA6C/TA7C

1/0 Type

(Dual Axis)*

NPN spec. (standard)

PNP specification

o |

1/0 Cable Voltage
Length

No Cable




RCAZ Compatible Controllers

Specification Chart

Item Specification
ACON RACON
Controller Type c CcG cv PL PO SE (ROBONET) ASEL
. . Can operate up to
M Il A
laximum Controllable Axes 1 Axis A, - 2 Axes
Operation Method Positioner Type EM Valve Type Puise Train Control Type Serial Comm Type |  Field Network Type Program
Possible Positions 512 3 - 64 768 1500
1/0 Connector 14 Pin Connector 12 Pin Connector 14 Pin Connector - - 34 Pin Connector
41
1O Points 16 Input/16 Output 6 Om 4 Input/4 Output - - 24 Input/8 Ouiput
Serial Communication RS 485 (Modbus RTU) RS232
External Equipment CB-PAC-PIOLICIC] CB-PACY ) ) CB-RCB _ CB-DS -
Communication Cable -Plo000 e -CTLOO2 [=i{e]m]m]m!
Command Pulse Input Method - Differential Line Driver| Open Collector -
Maximum Input Pulse Frequency - 200 kpps 60 kpps -
Positioning Method Incremental Encoder
Motor/Encoder Cable CB-ACS-MPA OOO (Max Length 20 m)
Power Input DC 24 V£10%
Amperage Upto5.1A Upto5.1 A (3%) Upto 6.2 A
i DC 500V 1MQ DC500V
Isolation Voltage TOMQO+
Operating Environment Temp: 0-40 "C, Humidity: 10-95% (Avoid Condensation), Other: Avoid Corrosive Gas
Protection Grade IP 20
Weight About 300 g | About 130 g | About200g | About450g

(3%) Operation requires 5.1 A X number of devices plus power consumption of gateway unit (0.6 A)

External Dimensions

ACON-C/CG - ACON-CY/PL/PO/SE
$5

S =

178.5

=
120
112

RACON . (160) E ASEL s
— = T . 3 £ (80) X 110
g b 2
g 2
g 8 j_[
q E q +
8 _ 8l
= 3
— n -
%Can attach to DIN 3|5 B llmg ” UA U
rail (35 mm)
O
LIS
&2 =
(0.5) 34 _
Jo0000E00 .
= BIE ¢
2 [ 3
(69.3 from DIN rail surface) | |
733
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R C P 3 / RCAZ Controller Options

Controller Options )

[Teaching Boxes] Instructional devices for position input, testing, and monitoring
ltem RCM-E RCM-P CON-T-ENG SEL-T-J SEL-TD-J
151262 63 86 b&I
Appearance i g % 2 g
Rlalal
lalal
Compatible Controllers PCON/ACON/RPCON/RACON PSEL/ASEL
Position Input O O O O O
Program Input - = — O O
Actuator Operation O O O O
Display 16 Characters x 2 Lines LCD 20 Characters x 4 Lines LCD
3 Position Enable Switch - - - - O
ANSI Compatible — = - - O
CE Mark Compatible — - O O O
UL Compatible = — = = O
Cable Length 5m
Usage Environment Temperature 0-40°C, Humidity 10 ~ 85% RH
Protection Grade - - IP54
Weight ca. 4009 ca. 360g ca. 400g ca. 4009 ca. 400g
[PC Software (Windows Only)] Advantages: Software for PCs that provides program and position

input, testing, and monitoring. Upgraded debugging
functions to get up and running quickly.

[PC Software for PCON/ACON/RPCON/RACON (RS232 connection) ]

Iltem RCM-101-MW-EU (communication cable with RS 232 transformer) <a
I Consists of . - Fn‘géiz:\?f’ﬁwer |

-‘:\.:' f—1 D_D O 03m . l

03m communication cable
PC Software (CD) CB—RCA-SIO050

[PC Software for PCON/ACON/RPCON/RACON (USB connection) ]

Iitem 1A-101-USB-EU (communication cable, USB adapter, USB cable) "

. USB adapter I

I Consists of P - RCB - V- USB . l
e i Y m m

O mm oo leO N ]

communication cable
PC Software (CD) CB—SEL—USBO10 CB—RCA-SIO050

[PSEL/ASEL PC Software (RS232 connection)]
Iitem IA-101-X-MW-J (RS232C cable, with connector conversion cable)

I Consists of
:' =) - ‘: 5m O 0.2 m
SV = 0

RS232C cable connector conversion cable
PC Software (CD) CB-ST-E1TMWO50—-EB  CB-SEL—SJ002

[PSEL/ASEL PC Software (USB connection)]
Iltem 1A-101-X-USB (with USB cable)

Dummy plug
I Consists of pP=3
;. =} - O} Tm _DD
CF -
USB cable
PC Software (CD) CB—SEL—USBO10

45



R C P 3 / RCA 2 Maintenance Products

Maintenance Products)

[Motor/Encoder Cable)

RCP3 Motor/Encoder Cable

tem CB-PCS-MPA[ ][ ][] “eampeosocsm PO

(Line Color)
A Bl — Blk — Al A
VMM | A2 ——— Wht ——_ Bl VMM
A Al ——m Red — A2 SA
L B B3 ——m Grn —F—F B2 B
= { VMM B2 —— Yel — 1 A3 | VMM
‘ /B A3 —— Bm —F—F B3 /B
__EEL_ . f\f""""""""’""?'\ A4 NC
BID o (18) i i B4 | NC
s = BK+ | 14 F—+—— Peach(Red) —+—— A5 [ BK+
5)_ oy 5 BK— | 18 |——— Peach@®u) —F—— B5 | BK—
[ | 9 LS+ 16 F——— WhiteReds) —— AB | LS+
ID — LS— 15 —r—— Whie®u) —F—— B6 | LS—
(23) A+ 12 *:73 Orange (Reds) 4“7:‘ A7 A+
(Front \/\ew (Front View) A= 1 5—:_ Orange (Blu) 3—7_ B/ A
B+ 10 | —r—— Gray(Reds) ——+— A8 B+
B[ 6 I+t GayBu ——— B8 B
NC 8 ——— ———{ A9 | NC
VPS 7 1 Orange (Blu.line) —'+ B9 VPS
VCC | 6 |——+— Gray(Reddne) ———1 A10 | VCC
GND 5 —'—‘— Orange (Blusline) —-—‘— B10 | GND
NC 4 | ’r | ; All NC
FG 1 _F——+— Shielding ——— B11 FG

v

RCA2 Motor/Encoder Cable

tom CB-ACS-MPALJLJL. "R S e

(Line Golor)
U 1 Red — Al U
Vv 2 —- Yel ——{B1 Vv
W 3 - Blk —— A2 W
L B2 | NC
f | AT A3 | NC
( i i B3 [ NC
(8) _ BK+ [ 16 —— Yelow(Red) ——— A4 | BK+
a”* a 18) BK— | 16 |——— Yelow(@®u) ——— B4 | BK—
= s = LS+ [ 18 F——+— Peach(Red) ——+— A5 | LS+
(12) 5 LS— 17 —t—— Peach(Bu) ———— B5 LS—
[ | @ A 14 |——t— WhiteReds) ———| AB | A+
— + 13 +—+—  \White®u) ——— B6 | A—
(23) A 12 ‘:'7: Orange(Red.)*%il A7 B+
Frontvi 8 Front Vi - 11 |——— Orange Blu) 4:—% B7 B—
Vi) (8) _ (Front View) B 10 |—+—+— GayRed) ——— A8 | 7%
+ 9 *3‘—;* Gray (Blue) 45‘—:* B8 zZ—
B 8 —t+—— Orange(Red.Iine)—t%-‘ A9 —
- 7 4‘;—,‘* Orange(Blu.\ine)—‘v‘—;f B9 /PS
Z 6 —+—— GrayReddine) —+—— A10 | VCC
+ 5 "v"’i Gray (Bludine) “.‘v‘f B10 | GND
Z Vo Vo A1l | NC
- 1 \\77 Shielding 4‘\/"; B11 FG
[Motor Unit]
Motor Unit
Axis Type No Brake With Brake
Type Type
SA3C RCP3-MU1A RCP3-MU1A-B
. SA4C RCP3-MU2A RCP3-MU2A-B
Slider Type
SA5C RCP3-MU3A RCP3-MU3A-B
RCP3 SA6C RCP3-MU3A RCP3-MU3A-B
TA5C RCP3-MU2A RCP3-MU2A-B
Table Type TAGC RCP3-MU3A RCP3-MU3A-B
TA7C RCP3-MU3A RCP3-MU3A-B
SA3C RCA2-MUTA RCA2-MUTA-B
Slider Type SA4C RCA2-MU2A RCA2-MU2A-B
SA5C RCA2-MU3A RCA2-MU3A-B
RCAZ2 SA6C RCA2-MU4A RCA2-MU4A-B
TA5C RCA2-MU2A RCA2-MU2A-B
Table Type TA6C RCA2-MU3A RCA2-MU3A-B
TA7C RCA2-MU4A RCA2-MU4A-B
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RCP3&RCA2 Series
Slider/Table Type
Catalogue No. 0608-E
The information contained in this catalog is

subject to change without notice for the purpose
of product inprovement

1A1

IAl Industrieroboter GmbH
Ober der Roth 4
D-65824 Schwalbach / Frankfurt
Germany
Tel.:+49-6196-8895-0
Fax:+49-6196-8895-24
E-Mail: info@IlAl-GmbH.de
Internet: http://www.eu.lAl-GmbH.de

E= Vv

UKA
QUALITY
Mi

)

1ISO 9001

008

Providing quality products
since 1986

IAl America, Inc.

2690 W. 237th Street
Torrance, CA 90505, U.S.A.
Phone: +1-310-891-6015
Fax: +1-310-891-0815

IAl (Shanghai) Co., Ltd.
Shanghai Jiahua B. C. A8404.808
Honggiao Rd., Shanghai 200030, China
Phone: +86-21-6448-4753

Fax: +86-21-6448-3992

IAl CORPORATION
645-1 Shimizu Hirose
Shizuoka 424-0102, Japan
Phone: +81-543-64-5105
Fax: +81-543-64-5182

1Al the 1Al-logo, RoboCylinder™, the RoboCylinder™:-logo, IntelligentActuator™ and the IntelligentActuator™-logo are trademarks or product names of IAl Corporation or of the subsidiaries in USA, China or Germany
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