
Ultra High-Thrust Rod Type, RA13R

ROBO Cylinder
RCS2 Actuator

Rod Type

Seventh Edition

Operation Manual 

IAI America, Inc.





[Important]

This Operation Manual is original. 

The product cannot be operated in any way unless expressly specified in this Operation Manual.
IAI shall assume no responsibility for the outcome of any operation not specified herein.

Information contained in this Operation Manual is subject to change without notice for the 
purpose of product improvement.

If you have any question or comment regarding the content of this manual, please contact the 
IAI sales office near you. 

Using or copying all or part of this Operation Manual without permission is prohibited.

The company names, names of products and trademarks of each company shown in the 
sentences are registered trademarks.

Please Read Before Use

Thank you for purchasing our product.

This Operation Manual describes all necessary info rmation to operate this product safely such as the
operation procedure, structure and maintenance procedure.

Before operation, read this manual carefully and fully understand it to operate this product safely. The
enclosed CD in this product package includes the Operation Manual for this product.
For the operation of this product, print out the necessary sections in the Operation Manual or display them
using the personal computer.

After reading through this manual, keep this Operation Manual at hand so that the operator of this
product can read it whenever necessary.









Safety Guide

Safety Precautions for Our Products 



No. Operation 
Description Description 

2 Transportation  When carrying a heavy object, do the work with two or more persons or 
utilize equipment such as crane. 

 When the work is carried out with 2 or more persons, make it clear who is 
to be the leader and who to be the follower(s) and communicate well with 
each other to ensure the safety of the workers. 

 When in transportation, consider well about the positions to hold, weight 
and weight balance and pay special attention to the carried object so it 
would not get hit or dropped. 

 Transport it using an appropriate transportation measure. 
The actuators available for transportation with a crane have eyebolts 
attached or there are tapped holes to attach bolts. Follow the instructions 
in the operation manual for each model. 

 Do not step or sit on the package. 
 Do not put any heavy thing that can deform the package, on it. 
 When using a crane capable of 1t or more of weight, have an operator 
who has qualifications for crane operation and sling work. 

 When using a crane or equivalent equipments, make sure not to hang a 

 Use a hook that is suitable for the load. Consider the safety factor of the 
hook in such factors as shear strength. 

 Do not get on the load that is hung on a crane. 
 Do not leave a load hung up with a crane. 
 Do not stand under the load that is hung up with a crane. 

3 Storage and 
Preservation 

 The storage and preservation environment conforms to the installation 
environment. However, especially give consideration to the prevention of 
condensation. 

 Store the products with a consideration not to fall them over or drop due to 
an act of God such as earthquake. 

4 Installation 
and Start 

(1) Installation of Robot Main Body and Controller, etc. 
 Make sure to securely hold and fix the product (including the work part). A 
fall, drop or abnormal motion of the product may cause a damage or injury.
Also, be equipped for a fall-over or drop due to an act of God such as 
earthquake. 

 Do not get on or put anything on the product. Failure to do so may cause 
an accidental fall, injury or damage to the product due to a drop of 
anything, malfunction of the product, performance degradation, or 
shortening of its life. 

 When using the product in any of the places specified below, provide a 
sufficient shield. 
1) Location where electric noise is generated 
2) Location where high electrical or magnetic field is present 
3) Location with the mains or power lines passing nearby 
4) Location where the product may come in contact with water, oil or 

chemical droplets 



No. Operation 
Description Description 

(2) Cable Wiring 
for connecting between the actuator 

and controller, and for the teaching tool. 
 Do not scratch on the cable. Do not bend it forcibly. Do not pull it. Do not 
coil it around. Do not insert it. Do not put any heavy thing on it. Failure to 
do so may cause a fire, electric shock or malfunction due to leakage or 
continuity error. 

 Perform the wiring for the product, after turning OFF the power to the unit, 
so that there is no wiring error. 

 When the direct current power (+24V) is connected, take the great care of 
the directions of positive and negative poles. If the connection direction is 
not correct, it might cause a fire, product breakdown or malfunction. 

 Connect the cable connector securely so that there is no disconnection or 
looseness. Failure to do so may cause a fire, electric shock or malfunction 
of the product. 

 Never cut and/or reconnect the cables supplied with the product for the 
purpose of extending or shortening the cable length. Failure to do so may 
cause the product to malfunction or cause fire. 

4 Installation 
and Start 

(3) Grounding 
 The grounding operation should be performed to prevent an electric shock 
or electrostatic charge, enhance the noise-resistance ability and control 
the unnecessary electromagnetic radiation. 

 For the ground terminal on the AC power cable of the controller and the 
grounding plate in the control panel, make sure to use a twisted pair cable 
with wire thickness 0.5mm2 (AWG20 or equivalent) or more for grounding 
work. For security grounding, it is necessary to select an appropriate wire 
thickness suitable for the load. Perform wiring that satisfies the 
specifications (electrical equipment technical standards). 

 Perform Class D Grounding (former Class 3 Grounding with ground 
resistance 100  or below). 



No. Operation 
Description Description 

4 Installation 
and Start 

(4) Safety Measures 
 When the work is carried out with 2 or more persons, make it clear who is 
to be the leader and who to be the follower(s) and communicate well with 
each other to ensure the safety of the workers. 

 When the product is under operation or in the ready mode, take the safety 
measures (such as the installation of safety and protection fence) so that 
nobody can enter the area within t
robot under operation is touched, it may result in death or serious injury. 

ON. Failure to do so may start up the machine suddenly and cause an 

 Take the safety measure not to start up the machine only with the 

do so may result in an electric shock or injury due to unexpected power 
input.

Sudden power input may cause an electric shock or injury. 
 Take the measure so that the work part is not dropped in power failure or 

safety. 

ally oriented actuator, exercise 

 When the work is carried out with 2 or more persons, make it clear who is 
to be the leader and who to be the follower(s) and communicate well with 
each other to ensure the safety of the workers. 

side the safety protection fence, if 
possible. In the case that the opera
inside the safety protection fence,

understand them well. 
 When the operation is to be performed inside the safety protection fence, 

op switch at hand with him so that 

 When the operation is to be performed inside the safety protection fence, 

so that any third person can not operate the switches carelessly. 

ally oriented actuator, exercise 

* Safety protection Fence : In the case that there is no safety protection 



No. Operation 
Description Description 

6 Trial Operation  When the work is carried out with 2 or more persons, make it clear who is 
to be the leader and who to be the follower(s) and communicate well with 
each other to ensure the safety of the workers. 

 After the teaching or programming operation, perform the check operation 
one step by one step and then shift to the automatic operation. 

 When the check operation is to be performed inside the safety protection 
fence, perform the check operation using the previously specified work 
procedure like the teaching operation. 

 Make sure to perform the programmed operation check at the safety 
speed. Failure to do so may result in an accident due to unexpected 
motion caused by a program error, etc. 

 Do not touch the terminal block or any of the various setting switches in 
the power ON mode. Failure to do so may result in an electric shock or 
malfunction. 

7 Automatic 
Operation 

 Check before starting the automatic operation or rebooting after operation 
stop that there is nobody in the safety protection fence. 

 Before starting automatic operation, make sure that all peripheral 
equipment is in an automatic-operation-ready state and there is no alarm 
indication.

 Make sure to operate automatic operation start from outside of the safety 
protection fence. 

 In the case that there is any abnormal heating, smoke, offensive smell, or 
abnormal noise in the product, immediately stop the machine and turn 
OFF the power switch. Failure to do so may result in a fire or damage to 
the product. 

 When a power failure occurs, turn OFF the power switch. Failure to do so 
may cause an injury or damage to the product, due to a sudden motion of 
the product in the recovery operation from the power failure. 



No. Operation 
Description Description 

8 Maintenance 
and Inspection 

 When the work is carried out with 2 or more persons, make it clear who is 
to be the leader and who to be the follower(s) and communicate well with 
each other to ensure the safety of the workers. 

 Perform the work out of the safety protection fence, if possible. In the case 
that the operation is to be performed unavoidably inside the safety 

sure that all the workers acknowledge and understand them well. 
 When the work is to be performed inside the safety protection fence, 
basically turn OFF the power switch. 

 When the operation is to be performed inside the safety protection fence, 
the worker should have an emergency stop switch at hand with him so that 
the unit can be stopped any time in an emergency. 

 When the operation is to be performed inside the safety protection fence, 
in addition to the workers, arrange a watchman so that the machine can 
be stopped any time in an emergency. Also, keep watch on the operation 
so that any third person can not operate the switches carelessly. 

 For the grease for the guide or ball screw, use appropriate grease 
according to the Operation Manual for each model. 

 Do not perform the dielectric strength test. Failure to do so may result in a 
damage to the product. 

 When releasing the brake on a vertically oriented actuator, exercise 
precaution not to pinch your hand or damage the work parts with the 
actuator dropped by gravity. 

 The slider or rod may get misaligned OFF the stop position if the servo is 
turned OFF. Be careful not to get injured or damaged due to an 
unnecessary operation. 

 Pay attention not to lose the cover or untightened screws, and make sure 
to put the product back to the original condition after maintenance and 
inspection works. 

 that there is no safety protection 
fence, the movable range should be indicated. 

9 Modification 
and Dismantle 

 Do not modify, disassemble, assemble or use of maintenance parts not 
specified based at your own discretion. 

10 Disposal  When the product becomes no longer usable or necessary, dispose of it 
properly as an industrial waste. 

 When removing the actuator for disposal, pay attention to drop of 
components when detaching screws. 

 Do not put the product in a fire when disposing of it. 
The product may burst or generate toxic gases. 

11 Other  Do not come close to the product or the harnesses if you are a person 
who requires a support of medical devices such as a pacemaker. Doing so 
may affect the performance of your medical device. 

liance Manual to check whether 
complies if necessary. 

 For the handling of actuators and controllers, follow the dedicated 
operation manual of each unit to ensure the safety. 



Alert Indication 
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2.4 How to Read the Model Number

<Series>
RCS2

<Type>
RA13A

<Encoder type>
A: Absolute
I: Incremental

<Motor type>
750: 750 W

<Lead>
1.25 : 1.25 mm
2.5 : 2.5 mm

<Stroke>

B: Brake
(With a brake box)

BN: Brake
(Without a brake box)

MT1/MT2/MT3:Motor reversed upward
MR1/MR2: Motor reversed to right
MR1/MR2: Motor reversed to left
FL: Flange
FT: Foot bracket
LCT: With load cell and        

cable track
LCN: Without load cell and cable

track

<Cable length>
N: None
P: 1 m
S: 3 m
M: 5 m
X : Length specification
R : Robot cable

<Controller>
T2: SCON-C

SCON-CA

Identification for IAI use only*1

<Options>

*1 This may be displayed for the manufacturing reason.
(This is not to indicate the manufacturing model code.)

RCS2 – RA13R – I – 750 – 2.5 – 50 – T2 – P – B – **
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7. Cautions for use of a cable track

The supplied cable is not a robot cable,
so never store it in a cable track.

Always use a robot
extension cable.

Bending
radius r

If a cable track is used, select one with a
bending radius r of at least 50 mm.

Separate the I/O and communication lines from the power and drive lines. Do not wire them
together in the same duct.

Power Line
Duct

I/O Line
(Flat Cable, etc.)

Follow the instructions below when using a cable track.
If there is an indication to the cable for the space factor in a cable track, refer to the wiring
instruction given by the supplier when storing the cable in the cable track.
Avoid the cables to get twined or twisted in the cable track, and also to have the cables move
freely and do not tie them up. (Avoid tension being applied when the cables are bent.)
Do not pile up cables. It may cause faster abrasion of the sheaths or cable breakage.
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(1) Wiring and starting the external brake connection box 

[1] An example of connection with a SCON controller is explained.
Connect the cables according to the example.
In this example, the connectors for actuator 1 and controller 1 are used. It is also possible to use the
connectors for actuator 2 and controller 2.

[2] Connect a +24-V power supply to the 24-V power-supply connector on the external brake connection
box and input +24-V power. The external brake connection box can be used.

[No load cell] 

Connection diagram with controller
SCON-C: 400 W or above

Actuator

Encoder cable

Encoder cable
External brake connection box

Motor cable

(CB-RCC-MA***-RB)
(CB-RCC-MA***)

(CB-RCS2-PLA***)

(CB-RCS2-PLA***)
(CB-X2-PLA***) (RCB-110-PA13-0)
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[Load cell type (Optional)]

SCON-CA: 400 W or above

Actuator

Motor cable

Encoder cable

Cable inside the load cell bearer

(CB-RCC-MA***)
(CB-RCC-MA***-RB)

(CB-LDC-CTL***)

(CB-RCS2-PLA***)
(CB-X2-PLA***)

Encoder cable
(CB-RCS2-PLLA***)
(CB-RCS2-PLLA***-RB)
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8. Specifications

A maximum speed is specified for this product to prevent resonance of the ball screw shaft while

actuator and operate the actuator at speeds not exceeding the maximum level.

Maximum speed limits

deepsmumixaMekortSepyT
50 mm 85 mm/sec

100 mm 120 mm/sec
Lead 2.5 (1t)

150 mm, 200 mm 125 mm/sec
Lead 1.25 (2t) 50 mm, 100 mm, 150 mm, 200 mm 62 mm/sec

Caution: If the actuator is used at speeds beyond the maximum level, noise may increase or
vibration may generate due to resonance of the ball screw shaft, and such increased
noise or vibration may consequently reduce the service life of the product.
If each actuator is used independently, write a program conforming to the maximum
speed of the actuator (refer to the table above). If multiple actuators are used in a
synchronized operation, write a program conforming to the lowest of the maximum
speeds applicable to all synchronized actuators.
In either way, always check the maximum speed of each applicable actuator when writing
a program. 

8.1 Maximum Speed

8.2 Loadcell (Option)

noitacificepSmetI
Loadcell System Strain Gauge
Rated Capacity 20000N

Allowable Overload

200%R.C*

An alarm occurs if:
Pressing force exceeds 150% of R.C*.
Tensile force exceeds 25% of R.C*.

Lordcell Accuracy 1%R.C*

Zero 0.2%R.C* /10 CTemperature
drift Output 0.1%R.C* /10 C
Ambient temperature range 0 to 40 C
Dielectric strength voltage 50V DC

* R.C : Rated Capacity

(Note) The product life of the loadcell is 2000000 cycles of pressing operation.
(Note) The frequency of calibration for loadcell differs depending on the condition of use (such as frequency 
           of pressing operation, pressing force, ambient temperature and so on).
           Please contact IAI for the frequency reference of calibration.
           Refer to 11.5 Removing and Iinstalling a Load Cell for how to detach and attach the loadcell when 
           passing to the calibration.

conforming to the speed limit of the motor. Refer to the table below to find the maximum speed of your
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11.4 Greasing the Rod (Ball Spline)
(1) Applicable grease

Showa Shell Sekiyu Albania EP Grease 2

Warning: Never use fluorine grease. Fluorine grease chemically reacts with lithium grease to
cause damage on the machine.

(2) How to apply grease 
Before applying grease, turn off the actuator power.

1) Use an Allen wrench of 6 mm across flats to remove the tapered plug with hexagonal hole
installed at the grease feed port. When the tapered plug has been removed, the grease nipple
appears.

2) Insert the grease gun into the grease nipple and add grease.
* Use a grease gun corresponding to the diameter of the grease nipple.

Nipple diameter
4

3) After a sufficient amount of grease has been added, close the grease feed port with the tapered
plug with hexagonal hole.

4) Turn on the controller power and retract/extend the rod repeatedly via jogging motion, etc., to
spread the grease evenly over the entire surface.

Tapered plug with hexagonal hole
installed at grease feed port

Grease nipple
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11.5 Procedure of removing and Installing a Load Cell 

Also, if there is an abnormality with the loadcell performance, such as the end of the operating life or a 
breakdown of the loadcell, the loadcell unit needs to be returned for repair or replacement with a new unit 
in some cases.

(1) Steps for Detaching

(2) Steps for Attaching

Be sure to cut off the power supply when performing this operation.

[1] First, remove the cable track. For information about cable track removal, refer to “5.3 Front Side
Installation of the Load Cell Type (Optional).”

[2] Hold the width across flats of the flange with a tool to loosen the nut, and remove the load cell unit.

[1] Slowly screw in the load cell unit into the screw part at the end of the actuator. When the unit hits the
bottom at 20 mm or so, loosen it until it reaches the position where the flange cable exit direction is
facing upward. At this time, make sure that the dimensions of the flange end surface and width across
flats of the actuator end screw part are set to 30 2 mm.

Nut

Width
across flat

The cable end
direction is facing
upward.

The loadcell unit needs to be returned when a calibration is required on the loadcell.

In such a case, detach the loadcell with the following steps.
Put back the loadcell after the calibration, repair or replacement with a new unit.

Caution: There is an electronic circuit board mounted in the loadcell unit, which is the precision 
instrument. Handle it with a special care and screw it in slowly.
Screwing it in forcefully may cause damage on the electronic circuit board.
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[2] Once the load cell unit position is determined, securely hold the width across flats of the flange and
tighten a nut.
* Nut tightening torque: 340 N m

[3] Finally, install the cable track. For information about cable track installation, refer to “5.3 Front Side
Installation of the Load Cell Type (Optional).”
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13. Cable Drawings 

[1] Motor cable/motor robot cable
Model: CB-RCC-MA*** /CB-RCC-MA***-RB

(Front view) (Front view)
Actuator end

Controller end

Wire size Color Signal Signal Color Wire size

(crimped)

Green

Red

White

Black

Red

White

Black

Green

[2] Encoder cable/encoder robot cable
Model: CB-RCS2-PLA*** /CB-X2-PLA***

(Front view) Actuator endController end

LS end

(soldered)

(crimped)

(crimped)

Clamp the shield to the hood.Clamp the shield to the hood.
Ground wire or braided shield wire

(“White/blue” in the “Color” field indicates that
the cable is white and the insulator is blue.)

White/blue
White/yellow

White/red
White/black
White/purple
White/gray

Wire size Color Signal No.

Signal Color Wire size

Signal Color Wire size

White/orange
White/green
Brown/blue

Brown/yellow
Brown/red

Brown/black

White/blue
White/yellow

White/red
White/black
White/purple
White/gray

Orange
Green
Purple
Gray
Red

Black
Blue

Yellow

White/blue
White/yellow

White/red
White/black
White/purple
White/gray

Ground
Orange
Green
Purple
Gray
Red

Black

Blue
Yellow
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[3] Use encoder cable / load cell type (optional)
Model number: CB-RCS2-PLLA*** /CB-RCS2-PLLA***-RB

(Front view) Actuator end
Controller end

LS end

Wire size Color Signal

Signal  Color Wire size

LC end

Signal  Color Wire size

Signal  Color Wire size(soldered)

(crimped)

(crimped)

(crimped)

Brown/White

Gray/White

Red/White

Black/White

Yellow/Black

Pink/Black

Purple/White

White/Blue

Blue/Red2

Orange/
White2

Pink

Purple

White

Blue/Red

Orange/White

Green/White

Blue

Orange

Black

Yellow

Green

Brown

Gray

Red

Clamp the shield to the hood.

Ground wire or braided shield wire

Purple/White

White/Blue

Blue/Red2

Orange/
White2

Black 

Brown/White

Gray/White

Red/White

Black/White

Yellow/Black

Pink/Black

Pink

Purple

White

Blue/Red

Orange/White

Green/White

Ground

Blue

Orange

Black 

Yellow

Green

Brown

Gray

Red
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[4] Use a cable inside the load cell bearer / load cell type (optional)
Model number: CB-LDC-CTL***

Signal ColorSignal Color

Actuator end Controller end

Blue

Orange

Green

Brown

Shield

Blue

Orange

Green

Brown

Shield
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[Brake-Equipped Type] 8H7 Depth 10

Origin

SEME

ME

45 (EffectiveThread Part) 50
 (R

od
 O

.D
.)

16 (Pitch between 
      2 faces)

D-M12 Depth 18

(251)

(110)

M30x1.5

Bx100 (C)

Stroke 50 100 150 200
L 599.5 649.5 699.5 749.5
A 40 65 40 65
B 2 2 3 3
C 42.5 67.5 42.5 67.5
D 6 6 8 8
E 90 116 90 115

Weight [kg] 33 34 35 36

Stroke 50 100 150 200
L 656.5 706.5 756.5 806.5
A 40 65 40 65
B 2 2 3 3
C 42.5 67.5 42.5 67.5
D 6 6 8 8
E 90 115 90 115

Weight [kg] 35 36 37 38

RCS2-RA 13R (No-Brake Type)

RCS2-RA 13R (Brake-Equipped Type)



15. W
arranty

39

15. Warranty

15.1 Warranty Period
One of the following periods, whichever is shorter:

18 months after shipment from IAI
12 months after delivery to the location specified by the user
2,500 hours after start of operation

15.2 Scope of Warranty
Our products are covered by warranty when all of the following conditions are met. Faulty products
covered by warranty will be replaced or repaired free of charge:

(1) The breakdown or problem in question pertains to our product as delivered by us or our authorized
dealer.

(2) The breakdown or problem in question occurred during the warranty period.

(3) The breakdown or problem in question occurred while the product was in use for an appropriate
purpose under the conditions and environment of use specified in the operation manual and catalog.

(4) The breakdown or problem in question was caused by a specification defect or problem, or by the
poor quality of our product.

Note that breakdowns due to any of the following reasons are excluded from the scope of warranty:
[1] Anything other than our product
[2] Modification or repair performed by a party other than us (unless we have approved such

modification or repair)
[3] Anything that could not be easily predicted with the level of science and technology available at

the time of shipment from our company
[4] A natural disaster, man-made disaster, incident or accident for which we are not liable
[5] Natural fading of paint or other symptoms of aging
[6] Wear, depletion or other expected result of use
[7] Operation noise, vibration or other subjective sensation not affecting function or maintenance

Note that the warranty only covers our product as delivered and that any secondary loss arising from a
breakdown of our product is excluded from the scope of warranty.

15.3 Honoring the Warranty
As a rule, the product must be brought to us for repair under warranty.

15.4 Limited Liability
(1) We shall assume no liability for any special damage, consequential loss or passive loss such as a

loss of expected profit arising from or in connection with our product.
(2) We shall not be liable for any program or control method created by the customer to operate our

product or for the result of such program or control method.



15
. W

ar
ra

nt
y

40

15.5 Conditions of Conformance with Applicable Standards/Regulations, Etc.,
and Applications

(1) If our product is combined with another product or any system, device, etc., used by the customer, the
customer must first check the applicable standards, regulations and/or rules. The customer is also
responsible for confirming that such combination with our product conforms to the applicable
standards, etc. In such a case we will not be liable for the conformance of our product with the
applicable standards, etc.

(2) Our product is for general industrial use. It is not intended or designed for the applications specified
below, which require a high level of safety. Accordingly, as a rule our product cannot be used in these
applications. Contact us if you must use our product for any of these applications:

[1] Medical equipment pertaining to maintenance or management of human life or health
[2] A mechanism or mechanical equipment intended to move or transport people (such as a

vehicle, railway facility or aviation facility)
[3] Important safety parts of mechanical equipment (such as safety devices)
[4] Equipment used to handle cultural assets, art or other irreplaceable items

(3) Contact us at the earliest opportunity if our product is to be used in any condition or environment that
differs from what is specified in the catalog or operation manual.

15.6 Other Items Excluded from Warranty
The price of the product delivered to you does not include expenses associated with programming, the
dispatch of engineers, etc. Accordingly, a separate fee will be charged in the following cases even during
the warranty period:

[1] Guidance for installation/adjustment and witnessing of test operation
[2] Maintenance and inspection
[3] Technical guidance and education on operating/wiring methods, etc.
[4] Technical guidance and education on programming and other items related to programs
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16. Change History

Revision Date Description of Revision

November 2011

February 2012

September 2012

November 2013

Contents changed in Safety Guide
Caution notes added for when working with two or more
 persons Added the load cell type (optional) contents.

Table for Pg. 34
Lead 2.5

Additions and Changes made in Safety Guide contents
International Standards Compliances added

Fourth edition

Fifth edition

Sixth edition

Seventh edition Pg. 23 Note added to contact IAI for frequency reference of 
loadcell calibration
Steps divided into “Steps to Detach and Steps to 
Attach”

Pg. 32
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