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Please Read Before Use

Thank you for purchasing our product.

This Operation Manual explains the handling methods, structure and maintenance of this product, among others,
providing the information you need to know to use the product safely.

Before using the product, be sure to read this manual and fully understand the contents explained herein to
ensure safe use of the product.

The CD/DVD that comes with the product contains operation manuals for IAl products.

When using the product, refer to the necessary portions of the applicable operation manual by printing them out
or displaying them on a PC.

After reading the Operation Manual, keep it in a convenient place so that whoever is handling this product can
reference it quickly when necessary.

[Important]

e This Operation Manual is original.

e The product cannot be operated in any way unless expressly specified in this Operation Manual. 1Al
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 IAl sales
office near you.

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

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

Greasing Actuators of Cleanroom Specification

For ROBO Cylinder actuators of cleanroom specification, use grease of low-dust-raising type for

cleanroom applications.
The grease specified in the maintenance/inspection sections of the Operating Manual is for

actuators of standard specification.
Using the grease for the standard actuators on the cleanroom actuators may generate dust.

Recommended grease: C Grease by Kuroda
Precision Industries Ltd.

C Grease by Kuroda Precision Industries is applied to the cleanroom actuators before shipment
from IAI.
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CE Marking

If a compliance with the CE Marking is required, please follow Overseas Standards Compliance Manual
(MEO0287) that is provided separately.
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Safety Guide

“Safety Guide” has been written to use the machine safely and so prevent personal injury or property
damage beforehand. Make sure to read it before the operation of this product.

Safety Precautions for Our Products

The common safety precautions for the use of any of our robots in each operation.

No. DO per_atu_)n Description
escription
1 Model e This product has not been planned and designed for the application where
Selection high level of safety is required, so the guarantee of the protection of
human life is impossible. Accordingly, do not use it in any of the following

applications.
1) Medical equipment used to maintain, control or otherwise affect human
life or physical health.
2) Mechanisms and machinery designed for the purpose of moving or
transporting people (For vehicle, railway facility or air navigation facility)
3) Important safety parts of machinery (Safety device, etc.)
e Do not use the product outside the specifications. Failure to do so may
considerably shorten the life of the product.
e Do not use it in any of the following environments.
1) Location where there is any inflammable gas, inflammable object or
explosive
2) Place with potential exposure to radiation
3) Location with the ambient temperature or relative humidity exceeding
the specification range
4) Location where radiant heat is added from direct sunlight or other large
heat source
5) Location where condensation occurs due to abrupt temperature
changes
6) Location where there is any corrosive gas (sulfuric acid or hydrochloric
acid)
7) Location exposed to significant amount of dust, salt or iron powder
8) Location subject to direct vibration or impact
e For an actuator used in vertical orientation, select a model which is
equipped with a brake. If selecting a model with no brake, the moving part
may drop when the power is turned OFF and may cause an accident such
as an injury or damage on the work piece.
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No. S) per’f’“‘.’” Description
escription
2 | Transportation | e When carrying a heavy object, do the work with two or more persons or
utilize equipment such as crane.

e 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.

e 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.

e 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.

e Do not step or sit on the package.

e Do not put any heavy thing that can deform the package, on it.

e When using a crane capable of 1t or more of weight, have an operator
who has qualifications for crane operation and sling work.

e When using a crane or equivalent equipments, make sure not to hang a
load that weighs more than the equipment’s capability limit.

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

e Do not get on the load that is hung on a crane.

e Do not leave a load hung up with a crane.

e Do not stand under the load that is hung up with a crane.

3 | Storage and e The storage and preservation environment conforms to the installation
Preservation environment. However, especially give consideration to the prevention of
condensation.

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

4 | Installation (1) Installation of Robot Main Body and Controller, etc.
and Start e 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.

e 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.

e 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
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No. Opergtu_)n Description
Description
4 | Installation (2) Cable Wiring
and Start e Use our company’s genuine cables for connecting between the actuator

and controller, and for the teaching tool.

e 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.

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

e 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.

e 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.

e 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.

(3) Grounding

e 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.

e 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 0.5mm? (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).

e Perform Class D Grounding (former Class 3 Grounding with ground
resistance 100Q2 or below).
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No.

Operation
Description

Description

Installation
and Start

(4) Safety Measures

e 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.

e 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 the robot’s movable range. When the
robot under operation is touched, it may result in death or serious injury.

e Make sure to install the emergency stop circuit so that the unit can be
stopped immediately in an emergency during the unit operation.

e Take the safety measure not to start up the unit only with the power turning
ON. Failure to do so may start up the machine suddenly and cause an
injury or damage to the product.

e Take the safety measure not to start up the machine only with the
emergency stop cancellation or recovery after the power failure. Failure to
do so may result in an electric shock or injury due to unexpected power
input.

e When the installation or adjustment operation is to be performed, give
clear warnings such as “Under Operation; Do not turn ON the power!” etc.
Sudden power input may cause an electric shock or injury.

e Take the measure so that the work part is not dropped in power failure or
emergency stop.

e Wear protection gloves, goggle or safety shoes, as necessary, to secure
safety.

e Do not insert a finger or object in the openings in the product. Failure to do
SO may cause an injury, electric shock, damage to the product or fire.

e 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.

Teaching

e 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.

e Perform the teaching operation from outside the safety protection fence, if
possible. In the case that the operation is to be performed unavoidably
inside the safety protection fence, prepare the “Stipulations for the
Operation” and make sure that all the workers acknowledge and
understand them well.

e 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.

e 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.

e Place a sign “Under Operation” at the position easy to see.

e 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.

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

fence, the movable range should be indicated.
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No.

Operation
Description

Description

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.

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.
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No.

Operation
Description

Description

Maintenance
and Inspection

e 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.

e 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
protection fence, prepare the “Stipulations for the Operation” and make
sure that all the workers acknowledge and understand them well.

e When the work is to be performed inside the safety protection fence,
basically turn OFF the power switch.

e 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.

e 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.

e Place a sign “Under Operation” at the position easy to see.

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

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

e 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.

e 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.

e 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.

Use in incomplete condition may cause damage to the product or an injury.

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

fence, the movable range should be indicated.

*

Modification
and Dismantle

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

10

Disposal

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

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

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

1

Other

e 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.

e See Overseas Specifications Compliance Manual to check whether
complies if necessary.

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

The safety precautions are divided into “Danger”, “Warning”, “Caution” and “Notice” according to the
warning level, as follows, and described in the Operation Manual for each model.

Level Degree of Danger and Damage Symbol
This indicates an imminently hazardous situation which, if the
Danger product is not handled correctly, will result in death or serious injury. A Danger

Warning This indicates a potentially hazardous situation which, if the product CE Warning

is not handled correctly, could result in death or serious injury.

Caution |is not handled correctly, may result in minor injury or property

This indicates a potentially hazardous situation which, if the product
éi>§ Caution
damage.

Notice

Notice This indicates lower possibility for the injury, but should be kept to @

use this product properly.
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Handling Precautions

1. Do not set a speed or acceleration/deceleration exceeding the applicable
rating.

Do not set a speed or acceleration/deceleration exceeding the applicable rating. Doing so may result in vibration,

failure or shorter life. If an acceleration/deceleration exceeding the rating is set, creep may occur or the coupling

may slip.

2. Keep the load moments to within the allowable value.

Keep the load moments to within the allowable value. If a load exceeding the allowable load moment is applied,
the life of the actuator may be reduced. In an extreme case, even flaking may occur.

3. Keep the overhang length to within the allowable value.

Keep the overhang length of the load to within the allowable value. If the overhang length exceeds the allowable
value, vibration or noise may occur.

4. Grease film may run out after back-and-forth operations over a short
distance.

Grease film may run out if the actuator is moved back and forth continuously over a distance of 30 mm or less. As
a guide, perform a back-and-forth operation five times or over a distance of 50 mm or more after a back-and-forth
operation over such short distance has been repeated 5,000 to 10,000 times. This will restore oil film.

5. Turn on the servo after making sure the slider or rod is away from the
mechanical end.

If the servo is turned on when the slider or rod is positioned near the mechanical end, the pole phase may not be

detected and a pole non-confirmation error or excitation detection error may occur.
Accordingly, turn on the servo after making sure the slider or rod is away from the mechanical end.

6. Make sure to attach the actuator properly by following this operation manual.

Using the product with the actuator not being certainly retained or affixed may cause abnormal noise, vibration,
malfunction or shorten the product life.
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7. Perform operation with the duty ratio at the allowable value or less.

Duty ratio is the operation rate, in time basis, of the actuator in 1 cycle that is indicated with “%” .

& Caution: If an overload error occurs, extend the stopped time to lower the duty or decrease the
acceleration/deceleration speed.

[How to Calculate Duty]

Figure out the load rate and acceleration/deceleration speed time ratio by calculation and read the duty ratio from
the graph.
When the load rate is less than 50%, an operation with 100% duty ratio should be available.

[1] Load factor LF

It is descried in 2. Specifications regarding the maximum transportable weight at the rated acceleration and
rated acceleration/deceleration.

Load factor :LF = X% o]
Mrx ar
Maximum transportable weight at the rated acceleration : Mr[kg]
Rated acceleration/deceleration tar[G]
Transferring mass during operation ‘M [kd]
Acceleration/deceleration during operation ‘o [G]

[2] Acceleration/deceleration time ratio toq

Acceleration time Deceleration time
during operation T during operation

Acceleration/deceleration time ratio tog = — [%]
Operating time
Velocity at Velocity at
o operation (mm/s) o operation [mm/s]
Acceleration time = - - [sec.] Deceleration time = - - [sec.]
Acceleration during Deceleration during
operation [mm/s2] operation [mm/s2]

Acceleration [mm/s2] = Acceleration [G] x 9,800 mm/s2 Deceleration [mm/s?] = Deceleration [G] x 9,800 mm/s2

[3] Read the duty ratio from the load rate LF and the acceleration speed time ratio t,4 that were used to figure
out the duty ratio.

Example) If the load factor LF is 80% and acceleration/deceleration time ratio t.4 is 80%, the reference duty
is approx. 75%.

100

¢ - LF = Less than 50%
1 "
1 Y
— 1 b
S 80 Approx. L N e LF =60%
> 75% T Tl
= I = LF =70%
2 LF =80%
g o | LF 900/0
® 1 = o
g 50%) 1 LF =100%
o o
(] — )
S 40 1
8 ! \ High Acceleration/Deceleration Type
S ! LF =125%
“EI-_J 1 \4 High Acceleration/Deceleration Type |
& 20 1 LF =150%
! —————__l/]High Acceleration/Deceleration Type
. LF =200%
gy High Acceleration/Deceleration Type
0 + 45%:
0 20 80 °° 60 80 100

Acceleration/deceleration time ratio toq [%]
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8. If the actuator has a home check sensor (switch) (option), observe applicable
precautions such as not bending the switch dog

If the actuator has been ordered with a home check sensor (switch), the switch is stored inside the actuator.
(Remove the side cover to access the switch.)

The micro-switch and switch dog have been adjusted to optimal positions prior to shipment.

Be careful not to loosen the mounting screw or bend the switch dog.

If the mounting screw is loosened or switch dog is bent, the aforementioned optional positions are no longer
kept and the switch may lose its designed function.

Do not increase the home return speed beyond the factory-set default speed.
If the home return speed is increased beyond the default speed, the switch may be damaged.

Do not move the slider toward the mechanical end from the home position, except during home return
operation.

If the slider is moved manually or operated at high speed in the jog mode, etc., until the switch dog hits the
micro-switch, the switch may be damaged.

If the slider must be moved manually toward the mechanical end for any reason, such as replacing the motor,
do so slowly.

To change the direction of home on the shipped actuator (such as when the actuator was shipped with its
home set on the standard side, but a need has arisen subsequently, such as a specification change, to move
the home to the opposite side), the micro-switch position and switch dog must be readjusted.

If you must change the direction of home, please contact the IAl sales office near you.

When the side cover which was removed for maintenance, etc., is installed again, be careful not to pinch the
switch wires.

Especially when the home is set on the opposite side, the switch wires are stored in the space between the
base and side cover, requiring you to pay extra attention.

If the actuator is of the specification where the
home set on the opposite side, pay attention to

Slider . X .
proper storing of switch wires.

Micro-switch

/;\ - T B e— ) Slider cover
| e | (@2 @OF——
=T = —

— 1 17 3 5 Switch wire

Switch wires / Switch dog '

W
v

W
V
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9. Transporting and Handling

9.1 Handling the Actuator
9.1.1 Handling the Packed Unit

Unless otherwise specified, each actuator (axis) is shipped individually.
Please take care that the shipping box is not dropped or subjected to strong impact during transport.

The operator should not carry heavy shipping boxes by themselves.

If the shipping box is left standing, it should be in a horizontal position.
Do not climb on top of the shipping box.

Do not place heavy objects on top of the shipping box.

9.1.2  Handling the Actuator After It is Unpacked
Lift the actuator up by the base to remove it from the packing.

When carrying the actuator, take care not to bump it. Take particular care with the front cover and motor cover.
Do not exert excessive force on any part of the actuator.

Be careful not to cause the cables to receive a tensile force.

Note on handling the stainless sheet

The stainless sheet is designed very thin (thickness: 0.1 mm) in order to ensure flexibility. Therefore, the
stainless sheet is easily dented or scratched. Once dented or scratched, the stainless sheet may break during
use.

&Warning: Do not press the sheet directly
with hands.

* Please refer to “Name of the Parts” for the names of the actuator parts.

12
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9.2  Handling the Actuator Assembly

Pay attention to the following instructions when transporting an assembly of actuator axes.

9.2.1 Condition of Shipment from IAl (Assembled)

The actuators you have ordered are assembled at IAl, after which the assembly receives a shipping inspection
and is shipped in an outer frame with skids.

The assembly is packed with the sliders securely affixed so that they will not move unexpectedly during
transportation. In the case of a combined unit, the actuator ends are secured to prevent swinging due to
external vibration.

The package is not designed with special considerations for protection against impact due to dropping or
collision, so please handle the package with care. Also, do not place any heavy object on the outer frame,
as it is not strong enough to withstand loads.

When suspending the package using ropes, etc., pass the ropes from underneath the reinforcement
frames at the bottom of the skids. When lifting with a forklift, also place the forks underneath the skids.
Set down the package carefully so as not to apply impact to the assembly or cause it to bounce.

After unpacking, handle the actuator assembly correctly by observing the instructions given below.

9.2.2  Handling after Assembly with Peripheral Equipment

When transporting the actuators that have been assembled with peripheral equipment either at IAl or on your
site, observe the instructions given below.

Secure each slider to prevent unexpected movement during transportation.

If any actuator end is protruding, secure it to prevent swinging due to external vibration.

If the actuator ends are not secured, do not apply any impact force exceeding 0.3 G during transportation.
When suspending the actuator-assembled peripheral equipment using ropes, etc., make sure the ropes
do not contact the actuators directly.

Pass the ropes over appropriate cushion materials, and make sure the loads from the ropes will be
received by the base of each actuator.

Secure the end of the Y-axis using a separate rope to maintain the axis in a stable horizontal position. At
this time, be careful not to apply loads on the screw cover.

Be careful not to allow the brackets, covers and connector box of each actuator to receive loads. Also
protect the cables from pinching or excessive deformation.

13
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Names of the Parts

The names of the actuator parts are indicated below.

The left and right sides are indicated by looking at the actuator from the motor end with the actuator set down
horizontally. Front end means the side opposite the motor end.

1.  Motor Straight Type (Standard) RCA

® Coupling Type (SA4C, SA5C, SA6C),
Built-in Type (SA4D, SA5D, SA6D, SS4D, SS5D, SS6D)

Side Cover
Right Side
Stainless Sheet R:\ Actuator Cable
Oy 5 | T e) b% /
Opposite Motor End = \ ‘ a ‘_W
- o AN — T&g il «— Motor End

Left Side
Front Cover M\‘ /Sllder Cover Motor Cover
\ ¥

L B —— )|

j H A
Bai/ . Rear Cover
Bearing Housin

/I\ Caution: The cable directly connected to the actuator is not robot cable even when ordered with
robot cable option. When designing, please be sure not to give repeated bending loads to
this cable. The robot cable is applicable only to the connecting cables.

14
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2. Motor Straight Type (Cleanroom Specification)
RCACR

® Coupling Type (SA4C, SA5C, SA6C), Built-in Type (SA5D, SA6D)

Side Cover

Stainless Sheet \ Right Side Actuator Cable

Om A\ T 60 e d z%i
Opposite Motor End l_. - 4—”
=N \ e B i

s 1
Plug/ w Left Side

Slider Cover

Front Cover Slider

\ = '—\ ———— =l

Base /
Bearing Housin

Motor Cover

L

T
“Rear Cover

/\ Caution: The cable directly connected to the actuator is not robot cable even when ordered
with robot cable option. When designing, please be sure not to give repeated
bending loads to this cable. The robot cable is applicable only to the connecting
cables.
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3. Motor Reversing Type RCA
® SA4R, SA5R, SA6R

Side Cover
Right Side Bearing Housin
e A\t | Eeel hel
Opposite Motor End |_p g 3. \\ ‘ |€_ —
Left Side EHHE
Actuator Cable,
\Motor—Cover
Slider Cover

Front Cover Slider

ke F [ :
E DD L T I ”

\Pulley Cover

/I\ Caution: The cable directly connected to the actuator is not robot cable even when ordered with robot
cable option. When designing, please be sure not to give repeated bending loads to this
cable. The robot cable is applicable only to the connecting cables.

16
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1. Checking the Product

If based on a standard configuration, this product consists of the items listed below.

A Caution: Check the packed items against the packing specification. Should you find a wrong model number
or any missing item, please contact your IAl dealer or IAI.

1.1 Components

No. Name Model number Remarks

Refer to “How to Read the Model

1 Actuator Nameplate” and “How to Read the Model
Number.”

Accessories

2 Motor/Encoder Cable™

3 Home Marking Seals

4 Quick Step Guide

5 Operation Manual (CD/DVD)

6 Safety Guide

*1 The motor cable and encoder cable that come with the actuator vary depending on the controller used. [Refer
to 10, “Motor/Encoder Cables.” ]

1.2  Operation Manuals for Controllers Supported by This Product

No. Name Control No.
1 Operation Manual for ASEL Controller ME0165
2 Operation Manual for ACON-C/CG/CF Controller MEO176
3 Operation Manual for ACON-CY Controller MEO167
4 Operation Manual for ACON-SE Controller MEO171
5 Operation Manual for ACON-PL/PO Controller MEO0166
6 Operation Manual for MEC Controller MEO0245
7 Operation Manual for ASEP/PSEP Controller ME0216
8 Operation Manual for PC Software I1A-101-X-MW/IA-101-X-USBMW MEOQO154
9 Operation Manual for PC Software RCM-101-MW/RCM-101-USB MEOQ0155
10 Operation Manual for MEC PC Software MEO0248
11 Operation Manual for Teaching Pendant SEL-T/TD ME0183
12 Operation Manual for Teaching Pendant CON-T/TG ME0178
13 Operation Manual for Touch Panel Teaching Pendant CON-PT/PD/PG ME0227
14 Operation Manual for Touch Panel Teaching Pendant SEP-PT MEO0217
15 Operation Manual for Simple Teaching Pendant RCM-E MEO0174
16 Operation Manual for Data Setter RCM-P MEO0175
17 Operation Manual for Touch Panel Display RCM-PM-01 ME0182

17
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1. Checking the Product .
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1.3 How to Read Model Nameplate

Model — | MODEL RCA-SA4C-1-20-10-50-A1-P-B

Serial number ———— SERIAL No. 600090270
\

MADE IN JAPAN 1

1.4 How to Read Model Number

RCA -SA4C-1-20-10-50-A1-P-B

L<Options>

<Series>

Standard type
RCA

Cleanroom type
RCACR

<Type
Coupling type
Aluminum base
SA4C, SA5C
SA6C
Built in type
Aluminum base
SA4D, SA5D
SA6D
Iron base
SS4D, SS5D
SS6D
Aluminum base, motor reversing
SA4R, SA5R
SAGR,

<Encoder type
I: Incremental
A: Absolute

<Motor type
20 : 20w,
30 : 30W

<Lead
2.5:2.5 mm 10: 10 mm
3:3 mm 12: 12 mm
5:5 mm 20: 20 mm
6: 6 mm

B:
BE:

BL:
BR:

FT:
HA:

LA:
HS:

NM:

SR:
SS:
ML.:

MR:

VR:

Brake

Brake

(Wirings taken out from end)
Brake

(Wirings taken out from left)
Brake

(Wirings taken out from right)
Foot bracket

High acceleration/deceleration
specification

Power-saving type

Home check sensor
Reversed-home specification
Slider roller specification
Slider spacer

Motor reversing at left

Motor reversing at right
Suction joint on opposite side

<Cable length>

N:
P:
S:
M:

None
Tm
3m
5m

XOO: Length specification
ROO: Robot cable

A1:

A3:

18

<Applicable controller>

ASEL
ACON-C/CG
ACON-CY
ACON-SE
ACON-PL/PO
AMEC

ASEP

<Stroke>
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2. Specification
(1) Maximum speed

The maximum speed of the actuator is limited to prevent resonance of the ball screw shaft and also in
consideration of the restrictions on motor speed.
Observe the maximum speed limits specified below.

Strokes and maximum speed limits (unit: mm/sec)

Type Lead Stroke (mm)
(mm) | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
2.5 165 - - - -
SA4 5 330 - - - -
10 665 - - - -
2.5 165 - - - - -
Ss4 5 330 - - - - - -
10 665 - - - - - -
3 200 190 | - -
e 400 380 | - -
12 800 760 | - -
SA5C 20 Installed horizontally: 1300 Installed vertically:800 - -
3 200 190 | 160 | 135
e 400 380 | 320 | 270
12 800 760 | 640 | 540
SA6C 20 Installed horizontally: 1300 Installed vertically:800 1160 | 990

A Caution:

Do not set any speed or acceleration/deceleration exceeding the rated speed or
acceleration/deceleration. Doing so may result in vibration, failure or shorter life.

When combining multiple axes and synchronizing their operations, the speed and
acceleration/deceleration to be set should correspond to the highest speed and largest
acceleration/deceleration among those of the combined axes.

In particular, exercise caution because setting an acceleration/deceleration exceeding the rated
acceleration/deceleration may cause the actuator to suffer creep or the coupling to slip.

19
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2. Specification
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(2) Maximum acceleration and maximum payload capacity

[Standard Specification/Power-saving Type]

Maximum payload
Tvoe Motor output | Lead Rated Maximum capacity (kg)
yp (W) (mm) acceleration (G) acceleration (G) . )
Horizontal Vertical
25 0.2G 0.2G 8 4.5
SA4
sS4 20 W 0.3G 0.3G 6 25
10 0.3G 0.3G
0.2G 0.2G 12
SA5
SS5 20 W 0.3G 0.3G
0.3G 0.3G
Installed horizontally : | Installed horizontally :
03G 03G
SASC 20W 20 Installed vertically : Installed vertically : 2 0.5
0.2G 02G
0.2G 0.2G 18
SA6
SS6 0w 0.3G 0.3G 12
12 0.3G 0.3G 6 1.5
Installed horizontally : | Installed horizontally :
0.3G 03G
SAEC sow 20 Installed vertically : Installed vertically : 3 0.5

[High-acceleration/deceleration Type]

Maximum payload
Type Motor output Lead Rated Maximum capacity (kg)
W lerati lerati
(W) (mm) acceleration (G) acceleration (G) Horizontal Vertical
5 0.3G 1.0G 6 25
RCA-SA4C 20W
10 0.3G 1.0G 4
6 0.3G 0.8G 8 2
12 0.3G 0.8G 4 1
RCA-SASC 20W Installed horizontally :| Installed horizontally :
20 03G 0.8G 2 05
Installed vertically : Installed vertically :
0.3G 1.0G 12 3
12 0.3G 1.0G 6 1.5
RCA-SA6C 30w Installed horizontally :| Installed horizontally :
0.3G 08G
20 Installed vertically : Installed vertically : 3 0-5
& Caution: Even when the acceleration is less than the rated acceleration, the payload capacity will not
exceed the payload capacity at the rated acceleration

20
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(3) Rated thrust

Motor output

uonesyioadg -z

Type (W) Lead (mm) Rated thrust (N)
2.5 78.4
géj 20 W 5 39.2
10 19.6
3 65.7
ggg 20 W 6 33.3
12 16.7
SA5C 20 W 20 10.7
3 96.8
ggg 30 W 6 48.4
12 24.2
SA6C 30W 20 15.8
(4) Driving method
Motor output Encoder L
Type (W) Lead (mm) pulses 1 Driving method
2.5
SA4 Ball screw
sS4 20 W 5 258 mm Rolled, C10
10
3
SA5 Ball screw
ss5 20 W 162 2 10 mm Rolled, C10
800
SA5C 20 W 20 Ball screw Rolled, C10
& 10 mm
3
SA6 Ball screw
SS6 30 W 162 210 mm Rolled, C10
SA6C 30 W 20 Ball screw Rolled, C10
& 10 mm

*1. Number of pulses input to the controller.
16,384 pulses are input when an absolute actuator is used with an ASEL controller.



2. Specification
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(5) Common specifications

Item

Specification

SA5C, SA6C-Lead
other than 20 mm

SA5C, SA6C-Lead 20 mm

Positioning repeatability*1

+0.02 mm

+0.03 mm

Backlash

0.1 mm or less

0.1 mm or less

Base

Material: Aluminum with special alumite treatment

*1. Default value.
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(6) Load on the actuator

The allowable load moments and allowable overhang load lengths of respective actuators are listed below. Make

ROBO
Ce CYLINNDER

sure the allowable values applicable to your actuator are not exceeded.

Allowable dynamic moments

Model Ma Mb Mc

SA4

sS4 2.7 N-m (0.27 kgf-m) 3.9 N-m (0.4 kgf-m) 6.8 N-m (0.7 kgf-m)

2@2 4.9 N:m (0.5 kgf-m) 6.8 N-m (0.7 kgf-m) 11.7 N-m (1.2 kgf-m)

2@2 8.9 N'm (0.9 kgf-m) 12.7 N-m (1.3 kgf-m) 18.6 N-m (1.9 kgf-m)
Allowable static moments

Model Ma Mb Mc

SA4

sS4 6.9 N-m (0.7 kgf-m) 9.9 N-m (1.0 kgf-m) 17.0 N-m (1.73 kgf-m)

ggg 18.6 N-m (1.9 kgf-m) 26.6 N-m (2.71 kgf-m) 47.5 N-m (4.85 kgf-m)

2@2 38.3 N-m (3.91 kgf-m) 54.7 N'm (5.58 kgf-m) 81.0 N-m (8.27 kgf-m)
Allowable overhang lengths

Model Ma Mb Mc

SA4

sS4 120 mm or less 120 mm or less 120 mm or less

gg\g 150 mm or less 150 mm or less 150 mm or less

gég 220 mm or less 220 mm or less 220 mm or less

e The allowable overhang lengths are based on a configuration where the center of gravity of the load mounted

on the actuator corresponds to the center of the overhang length.

| Directions of moment forces

| Directions of allowable overhangs

23
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2. Specification
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(Note) To calculate the moments in Ma and Mc directions, shift the reference position by L mm from the top face

24

of the slider, as shown below.

L

Reference position ——

L
SA4
sS4 31.2 mm
SA5
sS5 39 mm
SA6
SS6 40 mm
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(7) Actuator accuracy
[1]1 Actuator installation surface
The parallelism between the actuator installation surface (bottom face of the base) and load installations

surface (top face) shall be 0.1 mm/m or less at any position over the stroke.

J

)

[2] The traveling parallelism shall be 0.05 mm/m or less after the actuator has been installed (secured on a flat
smooth surface ).

- ‘
= FH
i e

Condition: The above values have been calculated at 20°C.
*1 Parallelism: 0.05 mm/m or less

182
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3. Life
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3. Life

One factor that affects the traveling life of an actuator is “Rated Load.”
There are two types of rated loads: “Static Rated Load” and “Dynamic Rated Load.”

e “Static Rated Load”: Load applied while the actuator is stopped, as a result of which minor
pressure marks are left on the contact surface
¢ “Dynamic Rated Load”: Load under which the actuator can travel for a specified distance and still

meet a specified probability of survival defined by no damage to its guide.

Manufacturers of guides indicate the life of each guide by a dynamic rated load based on a probability of survival
(no damage to the guide) of 90% after 50 km of traveling.

With industrial equipment, however, dynamic rated loads must be defined based on longer traveling distance of
5,000 km to 10,000 km given the moving speed, operating ratios and other operating conditions of these
equipment.

Also note that guides are generally designed with a sufficient life against radial loads. Moment loads that are
applied at positions away from the guide center are most damaging to guides.

The traveling life is calculated by assuming that the actuator travels 5,000 km while receiving the allowable load
moment, based on a load coefficient of 1.2.

[For the allowable dynamic load moment, refer to 2, “Specifications.”]

The formula for calculating the allowable dynamic load moment corresponding to a traveling life of 5,000 km is
shown below.

1 ) .
c. _ Msg 50 km )3 CI,.A. Allowable dyEamlc load moment
A =y 5000 K fw: Load factor (= 1.2)
m Mso: Rated dynamic moment based on a

survival probability of 50% after 50 km of
traveling

Calculate the life at the applicable moment using the formula below:

3 L: Traveling life (survival probability of 90%)
_ Cia Cia: Allowable dynamic moment
L=|— | x5000 km : .
P: Applicable moment

26



4. Operating and Storage/Preservation Environment

4.1 Operating Environment
The actuator should be set up in an environment, which meets the following criteria:

¢ Avoid direct sunlight.

¢ Avoid radiant heat from strong heat sources such as a furnace.

e Ambient temperature should be 0 ~ 40°C.

e The humidity should be less than 85% and there should be no condensation.

¢ Avoid exposure to corrosive or combustible gases.

e The area should have very little dust and be suitable for normal assembly operations.
¢ Avoid exposure to oil mist or fluids used in cutting.

o Not subject to impact or vibration.

o Avoid extreme electromagnetic waves, ultraviolet rays and radiation.

e This product is not intended to be used in a chemical environment.

In general, the environment should be one in which an operator can work without protective gear.
Work space needed for maintenance/inspection
[Motor straight type] [Motor reversing type]

250mm

300mm

4.2 Storage/Preservation Environment

The storage/preservation environment should be similar to the operating environment. In addition, you must take
precautions against condensation if the unit is to be stored/preserved for a long period of time. Unless there are
special instructions, we do not include moisture absorption agents when shipping the unit. If you are
storing/preserving the unit where condensation might occur, then you must treat the entire package or treat the
unit itself after it is unpacked to prevent condensation. The unit can withstand up to 60°C during a short
storage/preservation interval but only up to 50°C if the storage/preservation period is longer than one month.

27
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5. Installation
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5. Installation

How to install the actuator on/in a mechanical system is explained

5.1 Insallation

Install the actuator as explained below, as a rule.
Pay attention to these items when installing the actuator (except for custom-order models).

O: Installable A: Daily inspection is required x: Not installable

Horizontal Vertical Sideway Ceiling mount
installation installation installation installation
O ®) A A
Installation postures
Horizontal Vertical Sideway Ceiling mount

& Caution: 1. When the unit is installed vertically oriented, attempt to put the motor up unless there is a

special reason. Putting the motor on the lower side would not cause a problem in an ordinary
operation. However, it may rarely cause a problem, when it is not operated for a long period,
depending on the surrounding environment (especially high temperature), caused by the
grease being separated and the base oil flowing into the motor unit.

. The clean room types listed below cannot be guaranteed to meet Cleanliness Class 10 if

they are installed in the vertical orientation, the horizontally wall mounted orientation or in
the ceiling mounted orientation since they do not possess a structure to grip the stainless

steel sheet from the side cover.
Please contact us if it is necessary to install the following models in an orientation other than

the horizontal orientation.
Actuator Model : RCACR-SA5D, RCACR-SA6D

. Can be installed sideways or ceiling mount, but the actuators must be checked daily.

If the actuator is installed sideways or ceiling mount, the stainless sheet may be slacked or
displaced. If the actuator is used continuously while the stainless sheet is slacked or
displaced, the stainless sheet may break or other problems may occur. Check the actuator
daily and if the stainless sheet is found slacked or displaced, make installation adjustment
of the stainless sheet. [Refer to 11,8 “Replacing/Adjusting the Stainless Sheet.”]

28
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5.2 Note on Installation

The stainless sheet is designed very thin (thickness: 0.1 mm) in order to ensure flexibility. Therefore, the stainless
sheet is easily dented or scratched. Once dented or scratched, the stainless sheet may break during use.
When installing the stainless sheet, pay attention to the following points:

1. Do not press the sheet directly with hands. 2. Protect the sheet from dents by paying attention not to
drop tools and work parts onto the sheet.

3. Do not allow powder dust or iron powder to generate around the stainless sheet.
If generation of powder dust/iron powder cannot be fully prevented, wipe the stainless sheet after the

operation to remove all particles attached to the sheet.
If the actuator is operated with the stainless sheet carrying foreign particles, the particles may enter the slider

and damage the sheet or cause the sheet to deform, lift or present other problems.

29
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5.3 Installing the Main Body

Mount the actuator to a machined surface or one of comparable precision.

The side faces and lower surface of the base run parallel with the guides. When traveling precision is required,
use these as the reference planes for mounting. Take note that the available mounting methods are different for
each actuator type.

5.3.1  Using the Tapped Holes at Back of the Base (All Types Excluding SS)

Tapped hole Tapped hole
4 /
'y ¥
@ o) -] 5] [v]
Gr 5 5 )
=] Pk L] 5] H:EHEE?
O El \ B ol
Reamed hole l3|ot Reamed hole
B
qz
Slot

Tapped holes are provided on the back of the base for mounting the actuator. Install the actuator using these
tapped holes. The sizes and effective depths of tapped holes are listed below. Be careful not to let the ends of
bolts project from the holes. If necessary, use the additional reamed holes that are provided for positioning
purpose.

(Two reamed holes are provided, one on the motor side and the other on the counter-motor side. One slot is
provided on the counter-motor side.)

Type Tap size | Tap depth Reamed hole Slot
SA4C, D M3 5mm @& 3H7, depth 5 mm or less | A: 3H7, B: 4, depth 5 mm or less
SA5C, D M4 7 mm & 4H7, depth 5 mm or less | A: 4H7, B: 5, depth 5 mm or less
SA6C M5 8 mm @4H7, depth 5 mm orless | A: 4H7, B: 5, depth 5 mm or less
SA6D M5 9 mm & 4H7, depth 5 mm or less | A: 3H7, B: 4, depth 5 mm or less
SS4D M3 5 mm - -
SS5D M4 5 mm - -
SS6D M5 6 mm & 4H7, depth 4 mm or less -

30
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5.3.2 Using the Mounting Holes on Top of the Base
(SA4 of 200 mm or Shorter Strokes/SA5 of 300 mm or Shorter Strokes)

Mounting hole Mounting hole
fg/ | ooem | \o®

&
| | \'@)\%u

e

=

W

Four through holes (two on the motor side and two on the counter-motor side) are provided in the base for
installing the actuator on its top face. Use these mounting holes to install the actuator.
When installing the actuator using these mounting holes alone, take heed of the following points:

1. SA4: Applicable to models of 200 mm or shorter strokes only
2. SA5: Applicable to models of 300 mm or shorter strokes only
3. SA6: Mounting holes are not provided.

If any model other than those specified in 1 and 2 (longer stroke) is installed using the mounting holes alone, the
base may deform and the slider may slide abnormally, generate noise or present other problems.

As for mounting bolts, use hexagon socket-head bolts conforming to the applicable specification in the table
below in accordance with the machine frame material.
If necessary, the reamed holes/slot can be used as positioning pin holes. [Refer to 5.3.1.]

Type Mating material is steel | Mating material is aluminum
SA4, SS4 M3, length 35 mm or more
SA5, SS5 M4, length 40 mm or more | M4, length 45 mm or more
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5.3.3 Using Foot Bases (Optional)

Foot base Foot base
Y \
&) &)
95 | moer=m  h®
: : 1t
] =
=) | [T 6 ] @)
=) =)
Mounting hole Mounting hole
[ [ ]
ol | [E
@ @
I: J g ! 1 I

By using foot bases (optional), the actuator can be installed on its top face using the mounting holes in the foot
bases.

Foot bases provide an effective means for installing the SA4 models of strokes exceeding 200 mm, S5A models
of strokes exceeding 300 mm, or all SA6 models.

As for mounting bolts, use hexagon socket-head bolts and flat washers conforming to the applicable specification
in the table below in accordance with the machine frame material.

If necessary, the reamed holes/slot can be used as positioning pin holes. [Refer to 5.3.1.]

The depth of reamed holes/slot must conform to dimension A. (Dimension A considers the foot base thickness.)

Type Mating material is steel | Mating material is aluminum Flat washer Dimension A
SA4 | M4, length 8 mm or more | M4, length 12 mm or more | Nominal diameter 4 12 mm
SA5 | M4, length 8 mm or more | M4, length 12 mm or more | Nominal diameter 4 13 mm
SA6 [M5, length 10 mm or more| M5, length 15 mm or more | Nominal diameter 5 14 mm
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54 Installation Surface

e The mounting table should have sufficient rigidity to avoid generating vibration.

e The surface where the actuator will be mounted should be machined or be equally level and the flatness
tolerance between the actuator and the table should be within 0.05 mm.

¢ Provide enough space around the actuator to permit maintenance work to be done.

5.41 Using Side Faces of the Base as Reference Planes

e The side and bottom faces of the actuator base provide the reference planes for slider travel.
e When precision is required, use these surfaces as the reference planes for mounting.

Reference plane / \ Reference plane
(side face of the base) (side face of the base)

& Caution: As shown above, the side faces of the base provide the reference planes for slider
travel. When precision is required, use these surfaces as the reference planes for

mounting

When using the base as the reference planes for mounting the actuator to the machine frame, follow the
machining dimensions shown below.

Type Dimension A

< R0O.3 or less SA4 2to 3 mm
- SA5 2t04.5mm
/// / SA6 2to4.5mm

‘ SS4 2to 3 mm
SS5 210 3.5mm
SS6 2t03.5mm
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5.4.2 Using Side Faces of the Foot Base as Reference Planes
(If Equipped with Optional Foot Bases)

e The side faces of the foot base provide the reference planes for slider travel.
e When precision is required, use these surfaces as the reference planes for mounting.

Type Dimension A

SA4 9.5 mm

Foot base

SA5 11 mm

\ | @) 1))
P SA6 12 mm

Rreference plane
(side face of the base)
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5.5 Clamp Screws

e The male screws for mounting the base should be M3 for SA4/SS4, M4 for SA5/SS5, and M5 for SA6/SS6.

(Use hexagon socket-head bolts).
o For the bolts, we recommend high strength bolts of ISO-10.9 or higher.

o When using a foot base to attach to a mounting table, use the special washer made for high strength bolts that

comes with the actuator if the bolt is M8 or larger. This is unnecessary for M6 or smaller bolts. Do not use a
common spring washer.

e The recommended screw torque is given below.

Screw nominal
diameter

Screw Torque

When the bolt seating surface is steel

When the bolt seating surface is aluminum

M3

1.5 N-m (0.15 kgf-m)

0.8 N-m (0.08 kgf-m)

M4

3.6 N-m (0.38 kgf-m)

1.8 N-m (0.23 kgf-m)

M5

7.3 N-m (0.77 kgf-m)

3.4 N-m (0.44 kgf-m)
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5.6 Installing the Load on the Slider
5.6.1  Using the Slider

e Tapped holes are provided on the slider for installing the load. The method of clamping varies according to how
to mount the main body.

¢ In case of moving actuator instead of slider, use the same tapped holes on the slider.

¢ Please use two reamed holes on the slider when repeatability of mounting and dismounting is required. When
fine adjustment of the squareness is necessary, use only one reamed hole to allow adjustment.

Sizes and depths of tapped holes and reamed holes on slider

Model Tap size Depth of thread A B C Hole size
SA4 M3 7 mm 24 mm 16 mm 20 mm 3 H7, depth 5 mm
SA5 M4 9 mm 30 mm 19 mm 26 mm 4 H7, depth 6 mm
SA6 M5 9 mm 50 mm 32 mm 31 mm &5 H7, depth 6 mm
SS4 M3 5 mm 24 mm - 20 mm -
SS5 M4 5mm 30 mm - 26 mm -
SS6 M5 6 mm 50 mm 32 mm 31 mm | &5 H7, depth 6 mm or less
A
B

oDl @]

o

Lo I

Tapped hole Reamed hole

A Caution: When installing the load, do not let adhesives, paints or other viscous substances
attach the stainless sheet. Also, avoid applying a concentrated force that will dent
the sheet. It may cause the slider to malfunction or damage the sheet.
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5.6.2 Using a Sub Slider (Optional) (Optional for SA4 Type)

For the SA4 type, a sub-slider is available as an option.

The figure below shows the positions of load-mounting holes in actuators with a sub-slider.

10 40 10

7.5

75

2- @3H7, depth 5

4-M3, depth 7

37
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5.7 Cleanroom Specification

A Caution: The clean room types listed below cannot be guaranteed to meet Cleanliness Class 10 if they
are installed in the vertical orientation, the horizontally wall mounted orientation or in the ceiling
mounted orientation since they do not possess a structure to grip the stainless steel sheet from
the side cover.

Please contact us if it is necessary to install the following models in an orientation other than

the horizontal orientation.
Actuator Model : RCACR-SA5D, RCACR-SA6GD

5.71 Suction Rate

Air inside the actuator must be suctioned to ensure that the actuator operates in conformance with the

requirements of cleanliness class 10.
Provide an air tube and connect it to a quick joint (outer diameter @ 6) provided at the suction section, and

connect the other end of the tube to a vacuum pump, blower, ejector, etc., to suction at an applicable flow rate as
specified below.

Lead Recommended suction rate
2.5 mm/3 mm 15 NI/min
5 mm/6 mm 30 NI/min
10 mm/12 mm 50 NI/min
20 mm 80 NI/min

5.7.2 Suction Joint

Remove the plug from either quick joint and insert an air tube to suction air from either the motor side or

counter-motor side.
Remember to cover the unused joint with a plug.

Ere) Eoero] @ i |
@ @
; s
r@@— Pa I
I [l I
Plu / \Quick ioint \Air tube of outer diameter & 6 (provided by the customer)
Quick joint
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6. Connecting to the Controller
6.1  Wiring

¢ |f the cable cannot be secured in your specific application, make sure the actuator is used in such a way
that the cable deflects only by its own weight, or use a self-supporting cable hose or other means to
ensure a large wiring radius so as to reduce the load received by the cable.

¢ Do not cut to extend or shorten the cable or reconnect the cut end.

e The standard cable has excellent flexibility, but it is not a robot cable. If the cable is to be stored in a
movable wiring duct (such as a cable track), use a robot cable.

If you wish to change the cable, please contact IAI.

39
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[Connection with ACON/ASEL Controller]

Dedicated cable (for connecting the
RCA/RCACR with a dedicated controller)

RCA, RCACR
= e
B I,
«
r
r
0 |«—0
O] |«—[}
Robot cable
Dedicated controller r =54 mm or more (movable)
ACON Standard cable
ASEL r =75 mm or more (fixed)

Use a robot cable if the cable will move.
Dedicated cable
¢ Motor cable (Robot cable) CB-ACS-MA ***
e Encoder cable CB-ACS-PA ***/
Encoder robot cable CB-ACS-PA *** -RB

*** represents the cable length. A desired length can be specified up to 20 m.
Example) 080 =8 m

[Connection with AMEC/ASEP Controller]

6. Connecting to the Controller .

Dedicated cable (for connecting the
RCA/RCARA with a dedicated controller)

RCA. RCACR

T Tm— .

4—
D D r =68 mm or more (movable)
r =34 mm or more (fixed)
Dedicated controller
AMEC
ASEP

Dedicated cable
e Motor encoder cable CB-ASEP-MPA***

*** represents the cable length. A desired length can be specified up to 20 m.
Example) 080 =8 m
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When building an application system using the actuator and controller, incorrect wiring or connection of each
cable may cause broken wire, poor contact or other unexpected problem. The prohibited items relating to
cable wiring are explained below.

Do not cut and reconnect the cable to extend or shorten the cable.

If the cable cannot be secured, reduce the load on the cable by allowing it to deflect only by the weight of the
cable or wire it in a self-standing cable hose, etc., having a large radius.

Prevent the cable from bending at the same point.

Steel band
(piano wire)

Do not let the cable bend, kink or twist.

Do not pull the cable with a strong force.

|
\l/ Use a curled
s, cable.

e

Do not let the cable receive a turning force at a single point.

Do not pinch, drop a heavy object onto or cut the cable.
ity

W; >
axlls 7
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¢ When fixing the cable, provide a moderate slack and do not tension it too tight.
X X X
L) d
o

Do not use a spiral
tube where the cable
flexes frequently.

. e Separate the I/0O and communication lines from the power and drive lines.
Do not wire them in the same duct.

Power line

1/0 lines
(flat cable)

e Pay attention to the following points when using a cable track.
e Do not let the cable get tangled or kinked in a cable track or flexible tube. When bundling the cable, keep a
certain degree of flexibility (so that the cable will not become too taut when bent).

6. Connecting to the Controller

¢ Do not cause the cables to occupy more than 60% of the space in the cable track.
Cable track

7

X

Cable

A Warning:

® Always turn off the controller power before connecting/disconnecting cables. If cables are
connected/disconnected while the power is still supplied, the actuator may malfunction and a serious injury
or equipment damage may occur.

® |oose connectors may cause the actuator to malfunction and create a dangerous situation. Be sure to
confirm that all connectors are securely connected.
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7. Setting the Home

71 Home Return

Home return involves the following operation sequence:

[11 When a home return command is issued, the actuator moves in the direction specified by the parameter in
which the moving direction has been set.

[2] During this return operation, the mechanical end is detected by the software.

[3] The actuator reverses at the end and moves until a Z-phase signal is detected, upon which the applicable
location is set as the reference point.

[4] The actuator moves further by the offset set by the parameter, and the attained position is defined as the
home.

7.2  Fine-tuning the Home Position

How much the motor should turn after the stopper is contacted until a Z-phase signal generates has been
adjusted prior to shipment. The table below shows, for each model, the standard distance the actuator travels
after the slider contacts the stopper and reverses, until it stops at the home position.

Model name Distance from mechanical stopper to home
[mm]
SA4C, SA4R
SA5C, SA5R Approx. 3 mm
SA6C, SA6R
SA4D
SS4D Approx. 2.2 mm
SA5D
SS5D
SAGD Approx. 3 mm
SS6D

As long as the home return direction remains the same, you can change the setting of an applicable parameter

based on the above value to fine-tune the home position for each actuator.

[11 Perform home return operation to check the home.

[2] Next, move the actuator to a desired home, check the difference between the two homes, and then correct
the home preset parameter when an ASEL controller is used, or home return offset parameter when an
ACON controller is used.

Add or subtract the difference to/from the value currently set.

[3] If alarge offset is provided, the moving range becomes smaller by the corresponding value. If an offset

exceeding 1 mm is specified, readjust the stroke limits, as well.

7.3  Changing the Direction of Home

If the direction of home is changed after the actuator has been delivered, you may have to adjust the moving
direction parameter, and also the encoder’ s Zphase on certain models. Please contact IAl.
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7.4 How to use the home mark

¢ Please affix these marks to the actuator as home markers as needed.
Contents of sticker ]
Home mark sticker \

X 1 sheet

<<

T

Home mark scale x4 Home mark x 4

(Scale: 1 mm graduation mark, 10 mm width)

¢ Peel off the marks from the base sheet.
Note 1. Every mark has sticky back.

2. Remove smear and stain from the surface.
\ 3. Avoid label or nameplate as a marking location. /

Example of Use

[11 Used as home position of the actuator
On the slider

\ 4
A
a\

Motor

On the base home side home

[2] Used as stop positions
On the slider
el Sl . A

S\

Motor

>
>
Bl

At stop positions

[3] Used for position deviation check.

On the slider

v
‘A’

On the base

¢ Place the two markes when the actuator is stopped at home position.
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7.5 How to Set the Home Preset and Home Return Offset
Correct any position deviation by changing the home preset parameter when an ASEL controller is used, or home
return offset parameter when an ACON controller is used. How to set each parameter is explained below.

7.5.1 ASEL Controller

(1) Open the position edit screen.
Click | .7 on the the PC software screen, choose Select Position Number, and then click OK. The

following screen appears.

Click this button and make selection on the displayed position.
IMRE) RRED SV TOTIACY RUTAON [ NSARE) R

zlm| B8l eolelemo)NES

B E)

—E

HRl=s & <> @B 2
ey s

ol HM III.Ij Yol len/sec] m
[ om0 esmm ED
*=)| = oNpam  [oE
TP [ \irgzaa e

The current position is shown.
A ~
100 1.0m .80

Mo, Mame)

2.000

Position number

B. 008
T.aom
5.000 &

(2) Compare the value of the current position against that of the position number corresponding to the desired
position to which the actuator has been moved, and check the deviation.

Bl=a B2 «» =D 2
7 MR R T

i J I-!:i Wl Vel [anfzec] 30
——— —

1,000 Ne [
1| =] 1] Click the [MV] button.
ETF.I l_ I [alTT T

Ho.(Nowe} | Axial [vel | ace [ oet | A

10 1,000 100 1,00 1.00
2

3
4
5(
Bl
1
Bi

ey 4
oo

.| Select the position to move

i} the actuator to.
]

0

= ey en
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(3) Select the parameter.

A X-SELAA IS G

IMEE) REE Frl) ITWIBAE) KU | AR AR
=(m| 828 $olelo|=|o)N SR
N

Click this button to open the parameter edit screen.

(4) Select the Axis-specific parameter tab.

=]

I/0 | &WAR WY | PR | | s b | E6E |
Ne 1NRE [ _mB | ~
BLI L e NSelect the Axis-specific

3 [(maRE) P

3 | i) parameter tab.

N EAGE ™

5 |(IRA) I

B |G s e s SRR 1 b

(5) When the axis-specific parameter screen appears, select No. 12, “Home preset.”

A ptSi—b e
ClEi]
/0 | zesiB MRl | FOncasbt | Ixa-8 | 12000k | E D |
Ho e 1wE | -
10 | FSiRsEE

SR L P R AR
B B [0 00 1wn] g
310-PIOM SRR IRNNE \
BBt A RS

T-h =5ubat A DR TE \

=1 P = ey e
o e e e

L

P

Select No. 12, “Home preset.”

(6) Change Axis-specific Parameter No. 12 (home preset).
Add or subtract the difference measured in (2) to/from the value currently entered.
The setting unit is 0.001 mm.
Example: When the measured difference is -1 mm:
Home preset = Current setting — 1000

(7) Write the modified data.

A - B
FE]
IJD‘NIH#:‘I R | bttt | T3t | odnskash | £ 01|
Na
a0 man  Click this SEL button to write the data to the controller.
H|Ear
1 | EaiEREEE I r-Fa B I0.001nn] zan
13 |1y0-0" | D85 TAE(E AN 1
24 | 5 1H R 1440 11 % 1k W RO [nsec] 700
26 [{08 & 1P %k i E203 M [nsec] 500 3
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(8) The data is transferred to the controller.

(9) Select OK.

2 LSBT L3,
\',') FHLOTIN?

Lo DD

\j‘) TAI-SADEENE T LELE,

(10) Write the data to the flash ROM.

(11) Restart the controller.

X-SELAAIYHEY T X]

73sdaROMABIAAF TN T

™ 2°n9° 3k

Select the Parameters check box.

13 L(Y) I

LiLrv A (N)

Select Yes (Y).
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ACON Controller

(1) Open the position edit screen.
Click | ;7| on the PC software screen, choose Select Position Number, and then click OK. The following

screen appears.

A RCG/E-Con AL

AR E2RM EREG

770F) R SAaD

Dl Z%lBlmlE o B s

bW ALH

on the displayed

=

Click this button and make selection
position edit screen.
D e i A = o T I A

D 28| mE o B ==m)
ajml=(8| &|we] @e] o

(B7E@E [y 0.00 75-ia-h 00 |

- | SN

= o W oah’ » -lf"./f‘f?‘ £ g ACEN (PN s -1 ) @14
BE() | Wik | RET 30 Laws] | © 1o | mion 2] TN TUTT) 1o
: — _
Rammas | g, deil| 00 e m] e
| me1 w5l 1 The current position is shown.
T = F = L
No Ciran ] Lmme's] | G | Al
7 1000 0.30
1 _ 1000 0.30
2 Point number (i 0.30
3 1000 0.0
4 5.00 1000 0.30 .
il 3
ACHEE] : -0.15~200.15
b - COM1 Hi'=l=} - 116200k |

(2) Compare the value of the current position against that of the position number corresponding to the desired
position to which the actuator has been moved.
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« | & [T o [ B | @y |
BB (-) | B | e[ 30 fanvs] || © 10 | oo T o Fs
- I j £ I i T
| BUERAS | gel i | SLASL I
(2707 54 RNJ
Mo m[mjﬁ ﬁm’;ﬁ ?][Fié]ﬁ [2] Move the actuator in steps.
fl 1000 0.30
'| \"‘ 0 1000 020
2 [1] Select a desired position.
3 -
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(3) Select the parameter.

A RC/E-Con HA™AY ST Y

PR AT ASA-RP) F_RM)  BEEEG) DR L2 HD

D 7% el gl BBl ==m]

NNt

Click this button to select the parameter.

(4) Display the user parameter screen.

B a'5r-4#no 2]
=S|
-4 |
NEI N2 EH EorhE | A
| S hmgad REimEmElG] 1.00
|0 HEES R /IR A [ ] 0.1 E
1| EEDHEED T DDFH) 0
12| (R ROHARD T OO )
13| B BRI R Al PR AALR] 100
|1 4] (R OOHRARG ) - W0 T) )
15|—8%F 1AV EIhERL 0. B2 1 B 0
16[SI0@IE A bes] 28400
TRt A SEt LRy WEREEE] (RTIM) [msec] 5
18]S A A B 0: M/ :ate /2 :biS s | 0
9] (k0 EERG Y - DO TFH)
20 G R LAEa 2 $had T4Y) 0
21 [~ ONAHI 0 Fh1 - e | 0
22| R SiERA Tty b & [nm] | 1.00] “

(5) Change User Parameter No. 22 (home return offset).

* The setting unit is mm.
Add or subtract the difference measured in (2) to/from the value currently entered.

Example: When the measured difference is -0.5 mm:
Home return offset = Current setting — 0.5 mm
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(6) Write the modified data.
Click the controller transfer button > OK.
* After the data has been written, turn off the controller power.

50

[ERC/E-GonAYTHE YT L =101 x]

F#ALFY  F5Sar AS=aF) BRI BES)  0RIW)
ARHY

QIEIJEIEI!JEIEIM&IEJE@I

Click this controller transfer button.

16[SI0RIER A Lbes] 18
7[5 5 A5 EPE R | EERER RT D) Lnsec

%ﬁ%.té‘%ﬁ A TST el

18R AT E(0: AR/ afs s/ 2:bigaR] |
I = LI_I

| [#'-F ¢ cOM1 [#°-L-} : 38400[bps]

Select OK.
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8. Silit for Position Adjustment

A hole is provided in the front cover on the counter-motor side, with a slit machined on the ball screw shaft.
Use this slit if you want to fine-tune the slider position (for direct teaching, etc.).
Insert a screwdriver with an outer diameter of @8 mm or less into the slit, and turn the driver.

Slit for position adjustment. & 8 hole

_ Supplied seal
For position -
#= adjustment o

= il

Front cover

A Caution: Be sure to operate the slit when the servo is off.
Do not insert a finger or object in this hole while the slider is moving, as it is very
dangerous.
While the slit is not in use, attach the supplied seal or equivalent to cover the hole.
If the hole remains exposed, a finger or object may enter accidentally, creating a very
dangerous situation.
With the cleanroom specification, leaving this hole open may cause dust and other
particles inside the actuator to escape through the hole and affect the cleanliness of the
operating room.

51

juawsnipy uoisod 10} IS '8



9. Options .

=

9. Options
9.1 Brake

The brake is a mechanism to hold the slider in place when the actuator is used vertically, to prevent the slider

from dropping and thereby damaging the work as the power or servo is turned off.

If an axis is used vertically, it needs an optional brake.

The model number for this option is “B,” “BE,” “BL” or “BR.”

9.2 Foot Bracket

This bracket is used to secure the actuator from above using bolts. The model number for this option is “FT.”

If the actuator receives large moment loads, install the actuator with foot brackets attached at all mounting holes

in the actuator.

If not enough foot brackets are used, the life of the actuator may be shortened.

RCA / RCACR-SA4C

Actuator model number RCA-FT-SA4

* If the actuator is ordered with the
option code FT, two foot brackets will
be supplied.

n-oblong hole (for
installing the

Enlarged view of A

Actuator
reference

A
surface
UV
T

RCA / RCACR-SA5C

Actuator model number RCA-FT-SA5
* If the actuator is ordered with the 250
option code FT, two foot brackets will 1] 2}2
be supplied. n-oblong hole (for —
installing the T
actuator)
Actuat B
reforens LY I .
e surface[ © .50 g | g]@ — — ‘
OAF @ s G 1
5 &) &3]
(BHD) " |

RCA / RCACR-SA6C

Actuator model number RCA-FT-SA6

* If the actuator is ordered with the
option code FT, two foot brackets will
be supplied.

n-oblong hole (for
installing the
actuator)

Actuator

Enlarged view of A

reference

surface
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9.3 High-acceleration/deceleration Type

With this option, the maximum acceleration (0.2 G or 0.3 G) of the standard specification increases to 1.0 G (or
0.8 G on certain models).

Even at the maximum acceleration of 1.0 G (or 0.8 G on certain models), the actuator can operate by maintaining
the same payload capacity as permitted for the standard specification.

To operate an actuator of high-acceleration/deceleration type, you need a controller for
high-acceleration/deceleration actuator. High-acceleration/deceleration actuator controllers are different from
controllers used for standard actuators. The model number for this option is “HA.”

9.4 Power-saving Type

With this option, the maximum current of the controller becomes lower than when the standard actuator is used.
The maximum current varies depending on the model. For details, refer to the operation manual for your
controller.

The model number for this option is “LA.”

9.5 Home Check Sensor
When this option is selected, the actuator comes with a sensor for checking if the slider has actually moved to the

home position as a result of home return.
The model number for this option is “HS.”

9.6 Reversed-home Specification
The reversed-home specification is an option to set the home on the front side. The model number for this option

is “NM.” If you wish to change the direction of home after the actuator has been delivered, please contact 1Al
because the moving direction parameter, etc., must be adjusted.

9.7 Slider Roller Specification
When this option is selected, the slider structure becomes the same as the roller structure adopted for the clean

room specification.
The model number for this option is “SR.”
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9.8 Motor Reversing at Left, Motor Reversing at Right

“ML” indicates that the motor reverses on the left side as viewed from the motor, while “MR” represents motor

reversing on the right side.
These options can be specified for motor reversing types including the SAR4, SA5R and SAGR.

ML MR
(Left) (Right)

9.9 Suction Joint on Opposite Side

On standard clean room actuators, the suction joint is installed on the left side of the actuator as viewed from the
motor side. When this option is selected, the suction joint is installed on the other (opposite) side.

The model number for this option is “VR.”

9. Options .
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10. Motor/Encoder Cables

10.1 AMEC/ASEP Controller Cables

[11 Integrated motor/encoder cable CB-ASEP-MPA***

Mechanical end

g O —
Actuator end
Terminal No. [ ]
1 —— Red [U
2 —  Yellow [V]
NC
NC
3 —— Black [W]
NC
18 [—— Orange[ BK+]
17— Gray [BK-1
7 Black [ LS+ ]
16 :D: Brown [ LS-]
1 —T}} White [ A+]
2 F Yellow [ A-]
3 H Red [B+]
4 Green [ B-1]
10 A~ Black (identification tape) [Z+]
11 H Brown (identification tape) [Z_]
14 H White (identification tape) [VCC]
13 Yellow (identification tape) [VPS]
15 Red (identification tape) [GND]
6 H Green (identification tape) [(Spare)]
5 N
8 NC
12 NC
9 Shield [FG ]

-

Controller end

Controller end

Terminal No.|

Oo|N OO~ |wWwN

* *** indicates the cable length (L).
A desired length can be specified
up to 20 m.

Example) 080 =8 m
[Minimum bending radius]
Movable: 68 mm

Fixed: 34 mm
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10.2 ACON/ASEL Controller Cables

[11 Motor cable CB-ACS-MA***

B I||
Mechanical and **** indicates th_e_ cable length (L). A desired length
can be specified up to 20 m.
Wiring Color signal_|No. No. | signal Color Wiring Example) 080=8m
Red VI 1 Red [Minimum bending radius]
Crnprg) | wme | V| 2 2 V[ wie | @ET Movable: 35 mm
Black W | 3 3 W Black Fixed: 23 mm
[21 Encoder cable CB - ACS — PA ***
Encoder robot cable CB - ACS — PA *** - RB
L * *** indicates the cable length (L). A desired length
can be specified up to 20 m.
B 110
8 ; HR
‘ o — il Ex_ar_nple) 080 = 8m _
- B3 [Minimum bending radius]
9 18 Robot cable
Movable: 54 mm
7]
Q Controller end Mechanical end S_tandard cable
] Fixed: 75 mm
]
(&) CN1
a“, CN2 Pin | Signal Cable color
k=] Cable color Pin Signal Number | code [ Robot cable [Standard cable
8 Robot cable [Standard cable| Number | code —~ . 1 ENA Gray White/Blue
c White/Purple Blue LS+ | 18 (] 2 |ENA Red White/Yellow
w White/Gray | Orance | LS—| 17 3 |ENB| Black White/Red
s Yellow Green BK+| 16 ( ) \ 4 ENB Yellow White/Black
"6 Blue Brown BK—| 15 \ \ 5 — — —
= White/Blue Grav ENA| 14 [S) - — —
. White/Yellow Red ENA| 13 U \\\ 7 LS+ Blue White/Purple
e White/Red Black | ENB[ 12 0 | 8 | — — —
White/Black Yellow ENB| 11 \ = 9 FG Ground Ground
Orange Pink ENZ| 10 10 | ENZ Pink Orange
Green Purple ENZ| 9 U \ \\)\/ 11 |[ENZ Purple Green
Purple i — 8 12 — White Purple
Gray BI\LVe};:tRZd VPS 7 ( ) \ X \ 13 | VPS BIue/lRed Gray
Red Orange/White | 5V 6 N 14 5V | Orange/White Red
Black Green/White | GND| 5 U A 15 |GND| Green/White Black
— — — 4 \E 16 |LS— Orange White/Gray
— — — 3 17 |BK— Brown Blue
— — — 2 18 |BK+ Green Yellow
Ground Grand | F.G| 1 Plug housing: XMP-18V (JST)
Housing: PHDR — 18VR (JST) Socklet contact: BXA-00IT - P0.6 (JST)
Contact: SPHD-001T-P0.5 (JST) Retainer: XMS-09V (JST)
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11. Maintenance

11.1 Maintenance Schedule

Perform maintenance work according to the schedule below.
The schedule is set assuming eight hours of operation a day. When the operation time is long such as 24-hour

operation, shorten the maintenance intervals as needed.

Visual inspection | Check interior | Grease supply
Start of operation O
After 1 month of operation @)
After 6 months of operation o} o) o™
After 1 year of operation O O O
Every 6 months thereafter O
Every 1 year O O O

*1 If grease is found deteriorated as a result of internal check, add grease.
*2 If the actuator is operated back and forth over a distance of 30 mm or less, oil film of grease may be broken.
As a rough guide, operate the actuator back and forth five times or so over a distance of at least 50 mm after
every 5,000 to 10,000 cycles. This should restore oil film.

11.2 Visual Inspection of the Machine Exterior

Check the following items when carrying out visual inspection.

Body

Loose mounting bolts

Cables

Damage to cables or connection to connector box

Stainless sheet

Damage, foreign deposit or slacks

General

Unusual noise or vibrations

o If the stainless sheet is slacked, adjust it as necessary to eliminate the slacks.
e As arough guide, the stainless sheet will last for 5,000 km of traveling.
However, the stainless sheet should be replaced earlier, as deemed appropriate, depending on the specific

condition of use.

As a rule, the actuator must be brought to IAl to replace the sheet, or it must be replaced on site by IAI' s

service personnel.

o If the actuator is secured vertically, grease applied on the guide may drip depending on the environment. If this
is the case, clean the soiled areas and add grease.
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11.3 Cleaning

e Clean the exterior as needed.

o Wipe off dirt with a soft cloth.

e Do not use strong compressed air on the actuator as this may force dust into the crevices.

e Do not use petroleum-based solvent on plastic parts or painted surfaces.

o |[f the unit is badly soiled, apply a neutral detergent or alcohol to a soft cloth, and wipe gently.

11.4 Adjusting the Stainless Sheet

On actuators whose stroke is 400 mm or more, check the stainless sheet for slacks, etc., as necessary. If the

stainless sheet is found slacked, adjust the stainless sheet.
[For the stainless sheet adjustment procedure, refer to 11.8, “Replacing/Adjusting the Stainless Sheet.” ]

11. Maintenance
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11.5 Interior Inspection

Turn off the power, remove the side covers, and then visually inspect the interior.
Check the following items during interior inspection.
Internal check points

Body Loose mounting bolts?
Guides Lubrication appropriate? Soiling?
Ball screw Lubrication appropriate? Soiling?

1) Remove both side covers.
Use an Allen wrench of 1.5 mm across flats.

Make a visual check of the interior to see if there is any
dust or foreign matter in the unit and check the
lubrication. Even if the grease you see around the parts
is brown, the lubrication is fine as long as the traveling
surface appears shiny.

2) If the grease becomes dirty and dull or if the grease has worn away due to extended operating time, lubricate
the parts after cleaning them.

3) When the inspection/maintenance work is complete, install the side covers.

Tightening torque:

Thin-head screw M3 x 6 — 87.2 N-cm (8.90 kgf-cm)

When installing the side covers, do not let them contact
the end faces of the stainless sheet. It may damage or
bend the stainless sheet, causing the sheet to
deteriorate or wear quickly. To prevent this problem,
insert a shim (approx. 0.1 to 0.2 mm) between the
sheet and each cover to provide an allowance, and
gently push in the cover.

& Caution: ® When checking the interior, be careful not to bend or scratch the stainless sheet. Wear
protective gloves when handling the stainless sheet, because it has sharp edges that

may cause accidental cuts.

The front cover is supporting the ball screw; so do not disassemble the front cover.

If the front cover is misaligned, the shaft centers may become offset, thus increasing the
traveling resistance, reducing the service life of each part, or generating noise.

If the actuator is equipped with a microswitch (optional), carefully install the side covers
so that the switch cables are not pinched.
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11.6 Internal Cleaning

¢ Wipe off dirt with a soft cloth.
¢ Do not use strong compressed air on the actuator as this may force dust into the crevices.

¢ Do not use petroleum-based solvent, neutral detergent or alcohol.

& Caution: Do not use flushing oil, molybdenum grease or anti-rust lubricant.
When grease is soiled with large amounts of foreign substances, wipe off the dirty

grease and then apply new grease.

11.7 Grease Supply

11.7.1 Applicable Grease

[Other than Cleanroom Specification]

(1) What Grease to Use on the Guides

The following grease is used when we ship the unit.

Idemitsu Kosan Daphne Eponex Grease No.2

Other companies also sell a grease similar to this. If ordering from another maker, give the name of this
product and request something comparable. Comparable products include the following:

Showa Shell Oil Albania Grease No. 2
Mobil Oil Mobilux 2

(2) What Grease to Use on the Ball Screw

The following grease is used when we ship the unit.
This grease offers excellent properties such as low heat generation, and is suitable for lubricating ball

SCrews.

Kyodo Yushi Multemp LRL3

&Warning: Never use any fluorine-based grease. It will cause a chemical reaction when mixed
with a lithium-based grease and may cause damage to the actuator.
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[Cleanroom Specification]

(1) What grease to use on the guide and ball screw

The following grease is used when we ship the unit.
This grease is of low-dust-raising type.

Kuroda Precision Industries C Grease

& Warning: Never use any fluorine-based grease. It will cause a chemical reaction when mixed
with a lithium-based grease and may cause damage to the actuator.

& Caution:  Never use grease for the standard specification. It may allow dust to generate.
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11.7.2 How to Apply Grease

1) When greasing the guide, use a spatula or grease applicator to squeeze or inject grease into the space
between the slider and base, and then move the slider back and forth several times to let the grease spread
evenly.

Apply grease on the guides on both sides.
Remove excess grease.

2) When greasing the ball screw, clean the ball screw, apply grease using a finger, and then move the slider

back and forth several times to let the grease spread evenly.
At this time, be careful not to deform the stainless sheet by accidentally touching the sheet.

Remove excess grease.

11. Maintenance

3) Install the side covers.
Tightening torque: Thin-head screw M3 x 6 — 87.2 N-cm (8.90 kgf-cm)
Refer to 3) in 11.5, “Interior Inspection,” for notes on installing the side covers.

A Caution: If the actuator is equipped with a microswitch (optional), carefully install the side covers
so that the switch cables are not pinched.

A Caution: In case the grease got into your eye, immediately go to see the doctor to get an

appropriate care.
After finishing the grease supply work, wash your hands carefully with water and soap to

rinse the grease off.
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11.8 Replacing/Adjusting the Stainless Sheet

[Iltems Required for Replacement]

o Replacement stainless sheet

¢ Clearance-checking tool (a regular slider cover with holes)
(This tool is available from IAl's Sales Engineering Section. If you are replacing the stainless sheet, please
contact us to make a rental arrangement or purchase the tool.)

e Allen wrench set e Phillips screwdriver e Measure

[Note on Stainless Sheet Tension]

Deterioration and wear of the stainless sheet is affected by its tension.

If the stainless sheet is too tight, excessive clearances will be created between the sheet and slider covers and
the sheet may undergo a fatigue failure.

If the stainless sheet is too loose, the sheet will contact the back of the slider covers and generate shaving.
Therefore, use a dedicated adjustment tool to properly adjust the tension of the stainless sheet so that the
clearances between the stainless sheet and slider covers conform to the specified dimension.

[Name of Each Part]

Stainless-sheet
retainer plate

Slider-cover affixing
screw (flat
countersunk-head screw)

\

1\
EslsC™]

Stainless-sheet | Stainless sheet | | Slider cover| Stainless-sheet
retainer screw retainer screw

P

u = @)
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[Procedure]

1) Remove the slider-cover affixing screws and remove the covers.
After the slider covers have been removed

[1] Standard specification (slider structure)

* RCA-SA4/SA5/SS4/SS5 * RCA-SAG/SS6

Sheet slider

[2] Cleanroom specification, slider roller specification (optional) (roller structure)

* RCACR-SA4/SA5/SAG

11. Maintenance

»
Sheet slider

& Caution: Remove the slider covers slowly and gently. If the actuator is installed on the ceiling or
oriented vertically or horizontally on side, place a plastic bag, etc., underneath the slider
covers so as not to lose the coil springs and spacers in case they drop off.
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2) Remove the stainless-sheet retainer screws on both sides and pull out the stainless sheet.

3) Guide a new stainless sheet into the slider.
4) Hold the stainless sheet in place, and affix the retainer plates and screws.

At this time, securely tighten the screws only on the motor side, and leave the screws on the counter-motor

side loose.

Sheet slider

U

e e i RaU - SRR

Stainless-sheet retainer plates and screws
Securely tighten the screws only on the motor side, and
leave the screws on the counter-motor side loose.

® How to prevent the stainless sheet from lifting (SA4/SA5/SA6/SS4/SS5/SS6)

Slightly bend the stainless sheet downward near the center of the mounting holes so that the sheet can be

held securely.

Stainless sheet

v

| Near the center of the mounting holes |

e Slightly bend the sheet downward.
[0

5) Install the clearance-checking tool.

| Peripheral openings |

Install the clearance-checking tool
9 > |-

instead of the slider covers.
Center opening
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6) Adjust the tension of the stainless sheet.
[11 While looking through the center opening in the clearance-checking tool, move the stainless sheet on the
loose end in the directions of arrows until the clearance between the top face of the stainless sheet and the

back of the clearance-checking tool falls within the specified range.

Move the stainless sheet in the directions of
arrows to adjust the tension.

While looking through the center opening, check the clearance between the top face of the stainless sheet and the
back of the clearance-checking tool. (If the clearance is within the specified tolerance range, the tension is
appropriate even when the clearance varies along the entire stroke or between right and left.)

\ 0.5to0 1.0 mm
A

dole—  —Tou

[2] When the stainless sheet has been properly positioned, tighten the screws on the loose end to a level that the
stainless sheet no longer moves.

11. Maintenance
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[3] Move the slider and check the tension of the stainless sheet along the entire stroke.

Checkpoint 1:
Check if the clearance between the top face of the stainless sheet and the back of the
clearance-checking tool falls within the specified range along the entire stroke.

Checkpoint 2:
Look through the peripheral openings and confirm that the
stainless sheet edges do not contact the slider body.

Move the slider back and forth at least three times over the Stainless sheet
entire stroke to ensure the edges do not contact the slider. \
The sheet may move during the slider strokes, but slight }
movement is acceptable as long as the offset does not < W /
increase and the sheet does not contact the slider. r ¢ {Fy @'1 >
If the stainless sheet contacts the slider, repeat the AT L L] I
adjustment from [1]. - ‘ i 1

0 [¢] © |
The stainless sheet is not perfectly straight, but it bends to ! [

right and left slightly.

It is impossible to adjust the right and left clearances
perfectly uniform. Clearances between stainless sheet edges and slider body
Slight variation in clearance in the stroke direction or
between right and left is acceptable, as long as the stainless
sheet edges do not contact the slider body over the entire
stroke.

If the conditions in Checkpoints 1 and 2 are not satisfied, loosen the screws and readjust the position and tension

of the stainless sheet again from [1].

Note) If the condition in Checkpoint 2 cannot be met after the readjustment, try installing the stainless sheet in
the reverse direction or placing it upside down. If the stainless sheet is still not adjusted properly, replace
it with a new sheet.

[4] When proper clearances are obtained between the slider body and stainless sheet and an absence of contact
between the two is confirmed, tighten the two screws on the loose end alternately, and then finally tighten all
screws to a uniform torque to securely affix the stainless sheet. If the screws are not tightened uniformly, the
sheet may meander or lift.

Apply additional torque to the screws on both ends until the stainless sheet no longer moves.
Tightening torque: 87.2 N-cm (8.90 kgf-cm) [Reference value]

[5] Remove the clearance-checking tool and install the slider covers.
Note) Again, pay attention not to lose the coil springs and spacers.
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11.9 Reduction Belt [Motor Reversing Type]

11.9.1 Inspecting the Belt

Remove the pulley cover and visually inspect the belt.

Durability of the reduction belt is affected significantly by the operating condition, and there is no standard
guideline as to when the belt should be replaced.

Generally, the belt is designed to withstand several millions of flexing loads.

As a practical guideline, replace the reduction belt when any of the conditions listed below is observed:

e The teeth and end faces of the belt have worn significantly.

e The belt has swollen due to deposits of oil, etc.

e Cracks and other damages are found on the teeth or back of the belt.
e The belt has broken.

11.9.2 Applicable Belt

e SA4 - 60S2M160R Rubber, cleanroom type (Bando Chemical Industries) 6 mm wide
e SA5 - 60S2M180R Rubber, cleanroom type (Bando Chemical Industries) 6 mm wide
e SA6 - 60S2M190R  Rubber, cleanroom type (Bando Chemical Industries) 6 mm wide

11.9.3 Adjusting the Belt Tension

Remove the pulley cover and motor-end cover, and loosen the four motor affixing bolts.
Pass a looped strong string (or long tie-band) around the motor cover and pull it with a tension gauge to the
specified tension. In this condition, uniformly tighten the motor-unit affixing bolts.

[Recommended tightening torque for adjustment bolts]
162 N-cm (16.5 kgf-cm)

Tension: 2.5 kgf <::|

Motor-unit affixing bolts
(Use an Allen wrench of 2.5 mm across flats.)

T

Motor-unit affixing bolts
(Use an Allen wrench of 2.5 mm across flats.)
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11.9.4 Replacing the Belt of the Motor Reversing Type: SA4R, SA5R, SA6R

[Items Required for Replacement]

¢ Replacement belt ¢ Allen wrenches o Phillips screwdriver
¢ Tension gauge (capable of tensioning to 7 kgf or greater)

e Strong string, looped (or long tie-band)

e Scale ¢ Oil-based marker pen

e PC or teaching pendant

[Overview of Replacement]
1) Move the slider to a position where Z phase turns on (home position) (2 mm from the mechanical end). In this

position, loosen the motor-unit affixing bolts and replace the belt.

2) Restore the home position.
Affix the slider at a position 2 mm from the mechanical end on the home side, pass the belt, and adjust the belt
to the specified tension.

3) Perform homing using a PC or teaching pendant and check for deviation from the initial home position. If there
is a deviation, adjust the home offset parameter.

Z phase ON Mechanical end

Home position  position I\
boimm Approx. 2 mm !\
1

?

The countermark on the motor
) aligns with this position.

Set by the home offset parameter. (The above value is
the factory setting.)
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[Procedure]
1) Remove the pulley cover using a Phillips screwdriver.

Cross recessed screws: M3

2) Use a Phillips screwdriver to remove the bolts affixing the motor-end cap and attached cables.

Affixing bolts on motor-end cap

Affixing bolts at attached cable
(Cross recessed screws)

end (Cross recessed screws)

3) Pull out the motor-end cap.

Push in the cable end while
pulling out the motor-end cap.
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4) Pull out the motor-end cover to expose the motor.

5) Move the slider to a position where Z phase turns on (home position).

On both standard actuators and actuators whose home is set on the opposite side, this position corresponds

to 2 mm from the mechanical end.

Return the slider 2 mm from the

Return the slider 2 mm from the
mechanical end.

mechanical end.

Draw a countermark with the slider
contacting the mechanical end on the
counter-motor side.

Draw a countermark with the slider
contacting the mechanical end.

& Warning: If the actuator is installed vertically, move it after turning on the controller power
and forcibly releasing the brake. At this time, beware of danger as the actuator

may drop suddenly.
Always provide a support to brace the actuator hand to prevent sudden drop, so as

not to pinch fingers or damage the load.
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6) Loosen the motor-unit affixing bolts using an Allen wrench of 2.5 mm across flats. Slide the motor, and loosen
and remove the belt.

Motor-unit affixing bolts

(Use an Allen wrench of 2.5 mm across flats.)

vy

!

Motor-unit affixing bolts

(Use an Allen wrench of 2.5 mm across flats.)

7) Check the following points before restoring the home position:
» The motor side should be aligned with the initial countermark. If the position is offset, adjust it to achieve

proper alignment.

» The ball-screw side should be in a location corresponding to the slide position of 2 mm away from the

mechanical end.

After the check, attach a new belt while holding the pulleys on both sides in position.

72
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8) Adjust the belt tension.

Pass a looped strong string (or long tie-band) around the motor cover and pull it with a tension gauge to the
specified tension. In this condition, uniformly tighten the motor-unit affixing bolts.

[Recommended tightening torque for adjustment bolts]

162 N-cm (16.5 kgf-cm)

Tension: 2.5 kgf

Motor-unit affixing bolts
(Use an Allen wrench of 2.5 mm across flats.)

Motor-unit affixing bolts
(Use an Allen wrench of 2.5 mm across flats.)
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9) Insert the motor-end cover and cap.

Pull out the cable end while pushing in
the motor-end cap.

10) Use a Phillips screwdriver to securely tighten the affixing bolts for motor-end cap and attached cables.

Affixing bolts on motor-end cap
(Cross recessed screws).

IAffixing bolts at attached cable end (Cros
recessed screws)

11) Use a Phillips screwdriver to securely tighten the affixing bolts for pulley cover.

11. Maintenance

Cross recessed screws: M3

12) Connect a PC or teaching pendant to the controller to perform homing. (If the actuator is of absolute encoder

specification, an absolute reset must be performed.)
Check for deviation from the initial home position. If there is a deviation, adjust the home offset parameter.
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11.10 Replacing the Motor

11.10.1 Replacing the Motor of the Motor Straight Type (Coupling Type): SA4C, SA5C, SA6C

[Items Required for Replacement]

¢ Replacement motor e Coupling (with screws) Example: Replacement motor (IAl encoder)
¢ Allen wrenches ¢ Phillips screwdriver
e Scale ¢ Oil-based marker pen
e Grease
Other than cleanroom specification
Idemitsu Kosan Daphne Eponex Grease No.2

Cleanroom specification
Kuroda Precision Industries C Grease

* PC or teaching pendant

Coupling (with screws)

& Caution: When replacing the motor, handle the replacement motor with due care. The
actuator has been shipped with the encode adjusted to an optimal position, so do
not crush the encoder unit. It may displace the encoder, thus impairing proper
actuator operation.

[Overview of Replacement]
1) Move the slider to a position where Z phase turns on (home position) (2 mm from the mechanical end).

Replace the motor in this position.

2) Perform homing using a PC or teaching pendant and check for deviation from the initial home position. If there

is a deviation, adjust the home offset parameter.

Z phase ON Mechanical end

Home position position

I\
A A Approx. 2 mm L\

1
e
it

1

1 N

1 1 1
( The countermark on the motor

) aligns with this position.

Set by the home offset parameter. (The above value is
the factory setting.)
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[Procedure]
1) Move the slider to a position where Z phase turns on (home position).
On both standard actuators and actuators whose home is set on the opposite side, this position corresponds

to 2 mm from the mechanical end.

Return the slider 2 mm from the

Return the slider 2 mm from the
mechanical end.

mechanical end.

Draw a countermark with the slider
contacting the mechanical end on the
counter-motor side.

Draw a countermark with the slider
contacting the mechanical end.

&Warning: If the actuator is installed vertically, move it after turning on the controller power
and forcibly releasing the brake. At this time, beware of danger as the actuator

may drop suddenly.
Always provide a support to brace the actuator hand to prevent sudden drop, so as

not to pinch fingers or damage the load.

11. Maintenance

2) Use a Phillips screwdriver to securely tighten the affixing bolts for motor-end cap and attached cables.

Affixing bolts on motor-end cap

Affixing bolts at attached cable end
(Cross recessed screws).

(Cross recessed screws)
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3) Pull out the motor-end cap.

Push in the cable end while pulling
out the motor-end cap.

4) Pull out the motor-end cover to expose the motor.

-—
-—
=
)
=]
-
(]
=]
Q
=}
[2]
]
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5) Detach the attached cables.
* Pull out the motor connector.

« If the actuator has a brake, also detach the brake connector.

* Remove the grounding wire using a Phillips screwdriver.

11. Maintenance

* While holding the motor with one hand, pull out the encoder cable.
(The photograph bellow shows the motor (IAl encoder).)
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6) Detach the attached cables.

7) Take out the motor.
» Remove the two motor affixing bolts using an Allen wrench of 2.5 mm across flats.

Motor affixing bolt

-—
-—
=
)
=]
-
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=]
Q
=}
[2]
]
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8) Apply grease on the actuator coupling.

Apply grease on the
inside of the coupling.

9) Insert the replacement coupling (with screws) by aligning it with the current orientation of the actuator
coupling.

11. Maintenance

Coupling on actuator side Inserting the coupling (with screws)

Inserted coupling (with screws)
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10) Mark the shaft and body of the replacement motor to prevent the motor shaft position from deviating.

11) Insert the replacement motor into the actuator coupling, and secure with two motor affixing bolts.

Mark the shaft and body of
the replacement motor.

Insert the replacement
motor.

Tighten two bolts at top and bottom using
an Allen wrench of 2.5 mm across flats.
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12) Tighten the screw on the coupling.

Tighten the screw on the coupling
using an Allen wrench of 2.0 mm

across flats.

13) Slightly move the slider to expose the second screw on the coupling, and tighten the screw in the same
manner.

Tighten the screw on the coupling
using an Allen wrench of 2.0 mm
across flats.

11. Maintenance
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14) Install the attached cables.
» While holding the motor with one hand, insert the encoder cable.

(The photograph bellow shows the motor (IAl encoder).)

* Install a grounding wire using a Phillips driver.

* Plug the cables into the motor.
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15) Insert the motor-end cover and cap.
Store the connector inside the motor-end cap.

Store the connector inside Pull out the cable end while
the motor-end cap. pushing in the motor-end cap.

16) Use a Phillips screwdriver to securely tighten the affixing bolts for motor-end cap and attached cables.

Affixing bolts on motor-end cap
(Cross recessed screws).

Affixing bolts at attached cable end
(Cross recessed screws)

[}
o
c
©
c
[
=
£
1]
=
-
-

17) Connect a PC or teaching pendant to the controller to perform homing. (If the actuator is of absolute encoder

specification, an absolute reset must be performed.)
Check for deviation from the initial home position. If there is a deviation, adjust the home offset parameter.
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11.10.2 Replacing the Motor of the Motor Reversing Type: SA4R, SA5R, SA6R

[Iitems Required for Replacement]

¢ Replacement motor e Allen wrenches o Phillips screwdriver
e Tension gauge (capable of tensioning to 7 kgf or greater)

e Strong string, looped (or long tie-band)

e Scale ¢ Oil-based marker pen

e PC or teaching pendant

Encoder

Replacement motor (IAl encoder) Replacement motor (Tamagawa encoder)

unit. It may displace the encoder, thus impairing proper actuator operation.

& Caution: When replacing the motor, handle the replacement motor with due care. The actuator has
been shipped with the encode adjusted to an optimal position, so do not crush the encoder
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[Overview of Replacement]
1) Loosen the motor-unit affixing bolts to remove the belt, and replace the motor.

2) Restore the home position.
Affix the slider at a position 2 mm from the mechanical end on the home side, pass the belt, and adjust the belt

to the specified tension.
3) Perform homing using a PC or teaching pendant and check for deviation from the initial home position. If there

is a deviation, adjust the home offset parameter.

Z phase ON Mechanical end

Home position position

I\
4 A Approx. 2 mm !\

VoTmm
1

?

The countermark on the motor
) aligns with this position.

Set by the home offset parameter. (The above value is
the factory setting.)

11. Maintenance
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[Procedure]

1) Remove the pulley cover using a Phillips screwdriver.

=

Cross recessed screws: M3

2) Use a Phillips screwdriver to remove the bolts affixing the motor-end cap and attached cables.

Affixing bolts at attached cable
end (Cross recessed screws)

3) Pull out the motor-end cap.

Push in the cable end while
pulling out the motor-end cap.

Affixing bolts on motor-end cap
(Cross recessed screws)
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4) Pull out the motor-end cover to expose the motor.

5) Detach the attached cables.
» Pull out the motor connector.

11. Maintenance

« If the actuator has a brake, also detach the brake connector.
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* Removethe grounding wire using a Phillips screwdriver.

» While holding the motor with one hand, pull out the encoder cable.
(The photograph bellow shows the motor (IAl encoder).)

6) Detach the attached cables.

g
-
£

89

aoueusjUIB "L |



R ROBO
€& CYLINDER

7) Loosen the motor-unit affixing bolts using an Allen wrench of 2.5 mm across flats. Slide the motor, and loosen
and remove the belt. After the belt has been removed, remove the motor-unit affixing bolts.

Motor-unit affixing bolts
(Use an Allen wrench of 2.5 mm across flats.)

oo

-

Motor-unit affixing bolts
(Use an Allen wrench of 2.5 mm across flats.)

8) Take out the motor.

11. Maintenance

9) Install the replacement motor. Loosely tighten the motor-unit affixing bolts.

Replacement motor
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10) Move the slider to a position where Z phase turns on (home position).
On both standard actuators and actuators whose home is set on the opposite side, this position corresponds

to 2 mm from the mechanical end.

Return the slider 2 mm from the

Return the slider 2 mm from the
mechanical end.

mechanical end.

Draw a countermark with the slider
contacting the mechanical end on the
counter-motor side.

Draw a countermark with the slider
contacting the mechanical end.

& Warning: If the actuator is installed vertically, move it after turning on the controller power and forcibly
releasing the brake. At this time, beware of danger as the actuator may drop suddenly.
Always provide a support to brace the actuator hand to prevent sudden drop, so as not to

pinch fingers or damage the load.

11) Check the following points before restoring the home position:
» The motor side should be aligned with the initial countermark. If the position is offset, adjust it to achieve

proper alignment.
* The ball-screw side should be in a location corresponding to the slide position of 2 mm away from the

mechanical end.
After the check, attach a new belt while holding the pulleys on both sides in position.

Initial countermark position

Motor side

Corresponding to the slider
position of 2 mm away from
the mechanical end

Ball-screw side
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12) Adjust the belt tension.
Pass a looped strong string (or long tie-band) around the motor cover and pull it with a tension gauge to the

specified tension. In this condition, uniformly tighten the motor-unit affixing bolts.

[Recommended tightening torque for adjustment bolts]
162 N-cm (16.5 kgf-cm)

Tension: 2.5 kgf

Motor-unit affixing bolts
(Use an Allen wrench of 2.5 mm across flats.)

I

T—1

Motor-unit affixing bolts
(Use an Allen wrench of 2.5 mm across flats.)
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13) Install the attached cables.
* While holding the motor with one hand, insert the encoder cable.

(The photograph bellow shows the motor (IAl encoder).)

« Install a grounding wire using a Phillips driver.

* Plug the cables into the motor.

« If the actuator has a brake, also plug in the brake connector.
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14) Insert the motor-end cover and cap.

Pull out the cable end while pushing in
the motor-end cap.

15) Use a Phillips screwdriver to securely tighten the affixing bolts for motor-end cap and attached cables.

Affixing bolts on motor-end cap
(Cross recessed screws).

IAffixing bolts at attached cable end (Cross
recessed screws)

16) Use a Phillips screwdriver to securely tighten the affixing bolts for pulley cover.

11. Maintenance

Cross recessed screws: M3

17) Connect a PC or teaching pendant to the controller to perform homing. (If the actuator is of absolute encoder

specification, an absolute reset must be performed.)
Check for deviation from the initial home position. If there is a deviation, adjust the home offset parameter.
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11.10.3 Replacing the Motor — Motor Straight Type (Built-in Type) : SA4D, SA5D, SA6D, SS4D,
SS5D, SS6D

If you must replace the motor of your built-in type actuator, please contact 1Al because the built-in type actuators
are not designed to allow their motor to be replaced by the customer.
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12. Appendix

12.1

12.1.1

RCA-SA4C

External Dimensions

4-73.6
Depth @6.5, counterbore depth 3.7
(for actuator installation)

s [y ]| cwowor
N = =
e . mne )

Cable joint connector

o

S5 (i
10.2‘ ‘II.J ] ‘ll 8 (240)
End face of base / ' T\ End face of base
Detail view of slit for slider End face of base 100
position adjustment Offset L or more
reference / Incremental specification 108.2 (147.2 with brake)
32_55 KA"SM"” fmt 2 st 20 19, 81 Absolute specification  123.2 (162.2 with brake)
la momen 9 3
) - @[EE Home /1 KME
S LN | PN A
e T LR e = E E— -
o} o ] Il
% ‘W ! - : T i
37 Bottom surface of base
.J03  End face of base 50 (stroke 50) End face of base Motor width: 46
Actuator width: 40 *\“l 1.8 U x 100° (stroke other than 50) 50 1.8
+ +—
| e e Vs
Sirace” @D g r 4 i N
Detail view of A - ) oblm-M: (Ijezth 5h 5 fi - (p:ChbTe‘wieT o l2>-(12:3H7' dr?mh 5ff[)om
L view il view ong hole, depth 5 from and oblong hole; ottom surface of base
§gfeetfgn"ciz";’l?;::e“)‘a‘°r Eﬁfnlg he0|e°f bottom surface gf base N (73 holg pitch>)
* The brake-equipped weight increases in 0.3kg.
Stroke 50 100 150 200 250 300 350 400
Incremental Without brake 264 314 364 414 464 514 564 614
L With brake 303 353 403 453 503 553 603 653
Without brake 279 329 379 429 479 529 579 629
Absolute
With brake 318 368 418 468 518 568 618 668
M 122 172 222 272 322 372 422 472
N 50 100 100 200 200 300 300 400
P 35 85 85 185 185 285 285 385
R 22 22 72 22 72 22 72 22
U - 1 1 2 2 3 3 4
m 4 4 4 8 6 8 9 10
Weight [kg] Without brake 0.7 0.8 0.9 1.0 . 1.2 1.3 1.4
With brake 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7
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4-4.5 gg
Depth &8, counterbore depth 4.5 19 =007
(for actuator installation) 2-(4H7, depth 6 ’-— 4-M4, depth 9
. e
6 E % 6
% @0 -H®
o
8——@————————————§,§ g——————————— @—————————— Cable joint connector
© 4T ©)
(c L} 3 —
D& S s & od] Yo /
10.2‘ ‘14.5 M 14.5‘ - %‘
Detail view of slit for slider £y (200 ofpase / N End face of base
position adjustment 100
L or more
gffesreetnce Incremental specification  84.2 (123.2 with brake)
Absolut ficati 99.2 (138.2 with brake)
position for 23.17 st 94 o ?eg{ e i brere
Ma moment 3
T %@ | 7
- PN F
o { @ [ @
5 |
[=2] =23 |
D & T
< |
e @O0)®
7] T

50 (stroke 50)
U x 1007 (stroke other than 50)

End face of base

Motor width: 52

\14. R 50 14.5/
| |
N 5 g 4 %
eference o~
=E e
(52) - ' é é
Detail view of A Detail view of f
(detail view of actuator oblong hole
reference surface) m-M4, depth 7 P (pitch between @4 hole 2-034H7, depth 5 from
Oblong hole, depth 5 and oblong hole) bottom surface of base
from bottom surface of N (24 hole pitch)
base
* The brake-equipped weight increases in 0.3kg.
Stroke 50 100 150 200 250 300 350 400 450 500
Incremental Without brake | 265.4 | 315.4 | 365.4 | 4154 | 4654 | 5154 | 565.4 | 6154 | 665.4 | 7154
L With brake 3044 | 354.4 | 4044 | 4544 | 5044 | 554.4 | 6044 | 6544 | 7044 | 7544
Absolute Without brake | 280.4 | 330.4 | 380.4 | 430.4 | 480.4 | 530.4 | 580.4 | 630.4 | 680.4 | 730.4
With brake 319.4 | 3694 | 4194 | 469.4 | 5194 | 569.4 | 6194 | 669.4 | 7194 | 769.4
M 142 192 242 292 342 392 442 492 542 592
N 50 100 100 200 200 300 300 400 400 500
P 35 85 85 185 185 285 285 385 385 485
R 42 42 92 42 92 42 92 42 92 42
U - 1 1 2 2 3 3 4 4 5
m 4 4 4 6 6 8 8 10 10 12
. Without brake 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2
Weight kgl Withbrake | 1.6 | 1.7 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
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12.1.3 RCA-SA6C

60
50
2-5H7, depth 6 32;0 0 4-M5, depth 9
1
® _ ® O
QS
g EHE 2
R et - e
© gz 8 ®
o
@ cE2 6 ] © &4 O
Detail view of slit for slider
position adjustment (240)
Offset
refe»r_ence L End face of base 100 or more
position for
Ma moment Incremental specification  99.2 (138.2 with brake)
52 Absolute spegification 114.2 (153.2 with brake)
39 237 st 115 185
23 3 Home __|
ME/ NSE ME
® T T T T T |
] f e [
£ ©) ©
© - — — e —
< ||
8| ool (©)
2 X |
» 4 ! I i
—l e 1 i
A1 56 Bottom surface of base
Actuat idth: 58 End face of base End face of base
ctuator width: ms R Ux 100P 8‘
o© ¢ ¢ @ S
Reference)] 5 - g} & . %)@i
surface (56) g ™) = p; r =
(58) T -
Yetail view of < *é B (
Detail view of A oblong hole
(detail view of actuator "
Oblong hole, depth 5 P (pitch between @4 hole and oblong hole, .
reference surface) from bottom surface of N (24 hole pitch) 100 (24 hole pitch)
base m-M5, depth 8

3-@H7, depth 5 from bottom
surface of base

Cable joint connector

e

Motor width: 58

* The brake-equipped weight increases in 0.3kg.

Stroke 50 100 150 200 250 300 350 400 450 500 550 600
Incremental Without brake | 306.4 | 356.4 | 406.4 | 456.4 | 506.4 | 556.4 | 606.4 | 656.4 | 706.4 | 756.4 | 806.4 | 856.4
L With brake 345.4 | 395.4 | 4454 | 4954 | 5454 | 5954 | 645.4 | 6954 | 745.4 | 795.4 | 8454 | 895.4
Absolute Wlthout brake | 321.4 | 3714 | 4214 | 4714 | 5214 | 5714 | 6214 | 6714 | 7214 | 7714 | 8214 | 8714
With brake 360.4 | 410.4 | 460.4 | 510.4 | 560.4 | 610.4 | 660.4 | 710.4 | 760.4 | 810.4 | 860.4 | 910.4
N 81 131 181 231 281 331 381 431 481 531 581 631
P 66 116 166 216 266 316 366 416 466 516 566 616
R 81 31 81 31 81 31 81 31 81 31 81 31
U 1 2 2 3 3 4 4 5 5 6 6 7
m 6 8 8 10 10 12 12 14 14 16 16 18
Weight [kg] Without brake 1.4 1.6 1.8 2.0 22 24 2.6 2.8 3.0 3.2 34 3.6
With brake 1.7 1.9 21 23 25 2.7 2.9 3.1 3.3 35 3.7 3.9
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12.1.4 RCA-SA4D

Incremental specification ~ 92.5
N Absolute specification 98.5

70
24

5 o g)uz
L3 : =
————————— ﬁ@%@\ﬂ% — —Ei _’xl

Detail view of A 1.5 9] \[11.5 4-M3, depth 7 \ 4236
2-13H7, effective depth 5 Depth &6.5, counterbore depth 3.5

(for actuator installation)

Cable joint connector

L
Incremental specification: 80.5
16 A Absolute specification: ~ 86.5
Offset reference
position for Ma 3 10 3

moment 2 2.2

r\’%ﬁj E]’E Home CIME
r“:’f ) N —— —t— 1 ‘/ \ \
@ = |

[ " ¢le

. — T
) Bottom L—J
L/ M\ surface  End face of base 50 (stroke 50) End face of base

U x 1007 (stroke other than 50) Incremental specification: 41.5

53.5

46.5
40

\ILL8_ R | ) 50 Absolute specification: 43
4 P \
i i i
‘ e r [©)4 A A $—7
;0 d}* 777—‘2——@7<}———————————————————4 ~— - -
Reference | L 5 N S o
surface 40 Deiall view of oblong _ ;
hole
m-M3, depth 5 . 2-@3H7, depth 5 from bottom surface of base
Detail view of B Oblong hole, depth 6 from ; (L;tgr; bletwier:\ &3 hole and oblong hole)
bottom surface of base ( ole pitch)

Brake dimensions

R: Brake cable exit direction (right)

E: Brake cable exit direction (end)

L: Brake cable exit direction (left)

133 40 13.3

-—
N
>
o
T
o
S
o
x

|| .

9|10 1o IR o|w E@ﬁ»,,,
12 S 8 I —
B ore 09 ;j oz
o3

* The brake-equipped type is longer in 28mm
(41.3mm for cable end side eject type)
and heavier in 0.2kg.

Stroke 50 100 150 200 250 300
L Incremental 2425 292.5 342.5 392.5 4425 492.5
Absolute 248.5 | 298.5 | 3485 | 398.5 | 448.5 | 498.5
A 146 196 246 296 346 396
M 122 172 222 272 322 372
N 50 100 100 200 200 300
P 35 85 85 185 185 285
R 22 22 72 22 72 22
U - 2 2 3
m 4 4 4 6 6 8
Weight [kg] 0.6 0.7 0.8 0.9 1.0 1.1
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12.1.5 RCA-SA5D

Incremental specification 75.5
30 M Absolute specification 78
15.5 9 15.5
10 |
1
Al
©|—f = ‘ S i ﬁ Cable joint connector
& [, o Ciig =
©l t <) 2
4-24.5 through, &8 | £g8<
counterbore depth 4.5 | 20
P 4-M4, depth 9 19 2-@4H7, effective depth 6
30
L Incremental specification ~ 60.5
Offset 15 A
reference 14 Stroke
position for Ma 2.7
moment :
ME] ZSE
L 1 [ | il
[ & &
¥ 7
ol
50 (stroke 50)
End face of base U x 100° (stroke other than 50) End face of base 100 or more
\‘14.5‘ R ‘ ‘ 50 ‘14. 5/‘
- 5 ‘ ‘ ‘ ‘
N f . . . s+ sq %
- Sl 0 -
bl s ~ k (eF: £ e — 50
Lo )-& > 3 [
Reference ‘T Detail view of 7 ;\
92 oblong hole
surface

m-M4, depth .7
Detail view of A

ottom surface of base

Brake dimensions
R: Brake cable exit direction, right

Oblong hole, depth 5 from

P (pitch between @4 hole and oblong hole)

2-@4H7, depth 5 from bottom surface of base

N (@4 hole pitch)

E: Brake cable exit direction, end

=

14 Absolute specification 63

e 100 or more
L: Brake cable exit direction, left 2
5.1
i 13.3 41.5 14
FTr -
o| v & |
Ble :@Q E g g 4%@
Sl =
52
* The brake-equipped type is longer in 26.5mm
(39.8mm for cable end side eject type)
and heavier in 0.3kg.
Stroke 50 100 150 200 250 300 350 400 450 500
L Incremental 2475 | 2975 | 3475 | 3975 | 4475 | 4975 | 5475 | 597.5 | 6475 | 697.5
Absolute 250 300 350 400 450 500 550 600 650 700
A 172 222 272 322 372 422 472 522 572 622
M 142 192 242 292 342 392 442 492 542 592
N 50 100 100 200 200 300 300 400 400 500
P 35 85 85 185 185 285 285 385 385 485
R 42 42 92 42 92 42 92 42 92 42
U - 1 2 2 3 4 4 5
m 4 4 4 6 6 8 10 10 12
Weight [kg] 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1
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12.1.6 RCA-SA6D

E'P‘ 5% o @l‘ y 3 j\
X | [ g ; E g J@ Cable joint connector
R e I =L,
4-M5, depth 9 M,J 2-@5H7, effective depth 6
50 -
L
Offset 15 A Incremental specification 75.5
reference
position for Ma 14 Stroke 115 19
moment 3 3
T I\E%E e e
. e a | | - ———— o . fams runm
©l g \\ﬁ Ve zon o6
A/ 56 J i
58 - End face of base End face of base
15.5 \‘e R Ux 100° s‘/ T
5
o >© & 3 & @fa #
iog 5 z[ 2 5
~ ' ﬁ 4 4 X @f
Detail view of
oblong hole ng P (pitch between @4 hole and oblong hole) 1.00 (@4 hole m-M5, depth 8
N (24 hole pitch) pitch)
3-@4H7, depth 5 frgm bottom surface of base
Brake dimensions
R: Brake cable exit direction, right 19 Absolute specification ~ 79.5
" %{%
| Home
E‘: Brgke cable exit Referende &I')G —=h
direction, end urf
/ surface 58 —5
L: Brake cable exit Q ——
direction, left Detail view of A
100 or more
13.3 415 14
bt S
AR —
2] ol ki &)
* : =k :
55 =|
58
* The brake-equipped type is longer in 26.5mm
(39.8mm for cable end side eject type)
and heavier in 0.3kg.
Stroke 50 100 150 200 250 300 350 400 450 500 550 600
L Incremental 288.5 | 3385 | 388.5 | 4385 | 4885 | 5385 | 588.5 | 638.5 | 688.5 | 7385 | 788.5 | 8385
Absolute 2025 | 3425 | 3925 | 4425 | 4925 | 5425 | 5925 | 6425 | 692.5 | 7425 | 7925 | 8425
A 198 248 298 348 398 448 498 548 598 648 698 748
N 81 131 181 231 281 331 381 431 481 531 581 631
P 66 116 166 216 266 316 366 416 466 516 566 616
R 81 31 81 31 81 31 81 31 81 31 81 31
U 1 2 2 3 3 4 4 5 5 6 6 7
m 6 8 8 10 10 12 12 14 14 16 16 16
Weight [kg] 1.3 1.5 1.7 1.9 21 2.3 2.5 2.7 2.9 3.1 3.3 3.5
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12.1.7 RCA-SS4D

33

105

4-3.6 bit, @6.5

counterbore

16 A 88
18 Stroke
e en 2
position for Ma moment
S E— v/ \se
i O it g WO s s e
SRE *Vl; =
Reference surface m
40
I S
- ,: ,,,,,,,,,,,,,,,,,,,
2-M3, depth 5
8.5
Brake dimensions
R: Brake cable exit direction,
E: Brake cable exit direction, I —
L: Brake cable exit direction,
13.3 40 13.3 13.3 18 18
|| T _TE
Aol | Bl dEa 8| | B
2Q 3 € gg s o
* The brake-equipped type is longer in 32mm
(45.3mm for cable end side eject type)
and heavier in 0.2kg.
Stroke 50 | 100 | 150 | 200 | 250 | 300
L 260 | 310 | 360 | 410 | 460 | 510
A 156 | 206 | 256 | 306 | 356 | 406
M 122 | 172 | 222 | 272 | 322 | 372
Weight [kg] | 1.1 12 |13 |14 |15 | 16
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12.1.8 RCA-SS5D

4-M4, depth 9
40 M 80.5
9 |
32 .30 _[32
|
& 18 <
B Cable joint
K[ oy | ) connector
4-4.5 bit, depth 8, 115.5/9[15.5
counterbore depth 4.5
L
20 A 60.5
19 94 Stroke 19
Offset reference position 27 3
for Ma moment ! I
B EE o e
L At —t——+— ==
ERICARS
e TelVal & @ |
Reference surface M
52 c 50
i
I T
T 4 m
|
=&
1
2-M4, depth 5
Brake dimensions
R: Brake cable exit direction (right).
E: Brake cable exit direction (end) -
L: Brake cable exit direction (left) / -
13.3 - 14 N
- o P4
e 2.7 3
{ S ME| SE o
3Bl |wv ) —-—t
s @ ©°® < |w =]
- L © L o
1 T I L I— X
13.3 52 13.3

* The brake-equipped type is longer in 24mm
(37.3mm for cable end side eject type)
and heavier in 0.3kg.

Stroke 50 100 150 200 250 300 350 400 450 500

2625 | 3125 | 362.5 | 4125 | 462.5 | 512.5 | 562.5 | 612.5 | 662.5 | 712.5
182 | 232 | 282 | 332 | 382 | 432 | 482 | 532 | 582 | 632
142 | 192 | 242 | 2092 | 342 | 392 | 442 | 492 | 542 | 592

c 92 | 142 | 192 | 242 | 202 | 342 | 392 | 442 | 492 | 542

Weight [kg] | 1.4 15 | 16 | 17 18 | 19 | 20 21 | 22 | 23

(>
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12.1.9 RCA-SS6D

50
32
Mﬁ =) [ T—a} ‘ ’H
[ T
=5} } T 77‘\%7 \ Cable joint connector
n e Mm{/i
4-M5, depth 9 19.5| 21 19.5 2-05H7, effective depth 6
Offset L
reference 20 A 75.5
position for Ma
moment 19 Stroke 115 24
S weies i, =
= " - ——— - "
S0 2l ‘ iy
©l R ‘ & /Q : E E ‘ - i/
Reference surface :(9; 13 % B _ Ex 100° r]g_ 5 100 or more
ﬂ@g@} ——————————————— — 3 @«@i @
e — : af [ ]
D-M5, depth 6 L c J, 100 J 3-24HT, depth 4
(for installation)
Brake dimensions
R: Brake cable exit direction,
E: Brake cable exit direction,
- L: Brake cable exit direction, /
13.3_
X S—")
e} 3
G 4 Ve
% e -
o 2 o L ] 7§@ F
< B2 e < I —
N Q'B:r ? & mq\/ - e
Al 49 '
12.8 56 12.8
* The brake-equipped type is longer in 24mm
(37.3mm for cable end side eject type)
and heavier in 0.3kg.
Stroke 50 100 150 200 250 300 350 400 450 500 550 600
L 303.5| 353.5| 403.5| 453.5| 503.5| 553.5| 603.5| 653.5| 703.5| 753.5 | 803.5 | 853.5
A 208 258 308 358 408 458 508 558 608 658 708 758
B 81 131 81 131 81 131 81 131 81 131 81 131
C 81 131 181 231 281 331 381 431 481 531 531 631
D 6 6 8 8 10 10 12 12 14 14 16 16
E 1 1 2 2 3 3 4 4 5 5 6 5
Weight [kg] | 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.7
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12.1.10 RCA-SA4R

L
23 st 70 13 53.7
45 3 3
Slider height: 40 5 ve/ \se Home “ANve
32 32
Bottom surface of baseA 22.5 4236 through, 6.5 2
\j‘l y 2counterbore depth 3.7 2-G3H7, depth 5 169‘:0»03 l4-M3, depth
v — =g T I T
g X 2 FER RN % b @
s HOH= I ———mHE
H 3 I 182
] 2 7 —rens
3
~

&=
Tn; ce |

93

&

R i
\
\

3.2

. Offset reference position
® for Ma moment
2 - @, 1 Cable joint connector %:E:%E
e = D_Jjj

slit End face of base End face of base

. 10.2] \11.8 [ 1.8 53.9

or position, 100 or -

adjustme more 98 (137 with brake) 23
@8 hole

[

Detail view of slit for slider
position adjustment

g 4
;o p
= Cb End face of base End face of base
Y

\J1.8 R 50 (stroke 50) 50 11.8,

Detail view of A Detail view of oblong U x 1007 (stroke other than 50)
(detail view of actuator hole ‘
reference surface)

Reference
surface

(@ ni o & —

21
©o
‘@‘
S~

- = < -
6% 5 = { N
m-M3, depth 5 P (pitch between &3 hole and >
oblong hole) 2-@3H7, depth 5 from bottom surface of base ©
Oblong hole, depth 5 from bottom surface of base N (3 hole pitch) g
=2
=
X
* The brake-equipped weight increases in 0.3kg.
Stroke 50 100 150 200 250 300 350 400
L 209.7 | 259.7 | 309.7 | 359.7 | 409.7 | 459.7 | 509.7 | 559.7
M 122 172 222 272 322 372 422 472
N 50 100 100 200 200 300 300 400
P 35 85 85 185 185 285 285 385
R 22 22 72 22 72 22 72 22
U - 1 1 2 2 3 3 4
m 4 4 4 6 6 8 8 10
Weight [kg] Wlthout brake 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5
With brake 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
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12.1.11 RCA- SA5R

L
Slider height: 50 23-37 st 94 ‘3-37 34.5
1 40
40 4-034.5 through, ME/| NsE 20 Home 7'KvEl
26 @8counterbore depth 4{5 +0.02
Bottom surface of base 2 1 “Ecounterbore dept 4 H9 20021 14.m4, depfr 9
TN 39 N
N 7) RN H = b
N : | msierd =
wn [0}
£ 19 ,,,G = <RE] © 7,,@H7,7,7,7,7,033‘ I — @,,,,,,,,
£ |5 ]| =(<F I @ oL, ®
: g 2! EREETy
HI RS o i g
S —_—
N © -
| <o
| = Offset reference positio i
< ® for Ma moment il
S — O Lde=— Cable joint connector ce——ee—————=d L _ LI _|E.
@ *
4 il Y
w 10.2 14.5 M 14.5 34.7
Slit End face of base H00 or more I‘Endzfgce f base
Incremental specification 77 (116 with brake)
Forp Absolute specification 92 (131 with brake)
ob -
adju: [[7,,7,,7,,7,, " i P —— PN
28 hole | —
Detail view of slit for
Reference surface sllc_ier position - T il
5 adjustment — T i |
~
;c 5 End face of base 50 (stroke 50) End face of base
I~ ~ @ \J4.5, R U x 100 (stroke other than 50) 50 14.5/
o5 —
| | |
Detail view of A Detail view of oblong | \\
(detail view of actuator hole $ & — @
reference surface) @ ))
i & &
O)—]
©
7} 50O
I )
P (pitch bet 4 hols
m-M4, depth 7 oégln% hbomlee\;veen 24 hole and 2-@4H7, depth 5 from bottom surface of base
Oblong hole, depth 5 from bottom surface of base N (24 hole pitch)

* The brake-equipped weight increases in 0.3kg.

Stroke 50 100 150 200 250 300 350 400 450 500
L 2159 | 2659 | 3159 | 365.9 | 4159 | 465.9 | 515.9 | 565.9 | 615.9 | 665.9
M 142 192 242 292 342 392 442 492 542 592
N 50 100 100 200 200 300 300 400 400 500
P 35 85 85 185 185 285 285 385 385 485
R 42 42 92 42 92 42 92 42 92 42
U - 1 1 2 2 3 3 4 4 5
m 4 4 4 6 6 8 8 10 10 12
Weight [kg] Without brake 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 24
With brake 1.8 1.9 2.0 2.1 2.2 2.3 24 2.5 2.6 2.7

106

112




R

12.1.12 RCA-SA6R

ROBO
Ce CYLINDER

L
23.1 st 115 18.7 34
Slider height: 53 31 3
ider heigl ME /T RKsE 60 Home ANME|
A 5 500 [
Bottom surface of base 1 28 © 2-05H7, depth 6 ’(322—’1) 4-M5, depth 9
/ H— b
- ) |
2 \ © @1l - ® [ ! @
gw ,,,@, ﬂmw i,,@PL,i,i,i,i,v— 8 ,i,i,i,i,i,i,i,‘gf,i,,
o N A 1O [ ™ c !
5 el 5 - @
E © @l £od [ 1 © &8 @
j*3 [l ~9|
g —
| ® Offset reference position
82 —for Ma moment
Cable joint
* connector O A
-
‘ 23
" ™ Tncremental specification 92 (131 with brake)
100 or more  Apsolute specification 107 (146 with brake)
Reference
surface

5

Detail view of

Detail view of End face of base

Detail view of A (detail oblong hole f,'!}sﬁi}gi”"e’ 102 N8 R Ux 100° 8y 342
view of actuator adjustment ‘ ‘ ‘ ‘ —
reference surface) (I i 50 (stroko 50)
< U x 100° (stroiother than 50)
© Q
° O—~ —(C N
R K @ §
Oblong hole, depth 5 L —
from bottom surface of
base P (pitch between @14 hale and
oblong hole) 100 (&4 hole pitch)
N (@4 hole pitch) 3-04H7, depth 5 from m-M5, depth 8
bottom surface of base
* The brake-equipped weight increases in 0.3kg.
Stroke 50 100 150 200 250 300 350 400 450 500 550 600
L 2414 | 2914 | 3414 | 3914 | 4414 | 4914 | 5414 | 5914 | 6414 | 6914 | 7414 | 7914
N 81 131 181 231 281 331 381 431 481 531 581 631
P 66 116 166 216 266 316 366 416 466 516 566 616
R 81 31 81 31 81 31 81 31 81 31 81 31
U 1 2 2 3 3 4 4 5 5 6 6 7
m 6 8 8 10 10 12 12 14 14 16 16 18
; Without brake 1.7 1.9 21 2.3 2.5 2.7 2.9 3.1 3.3 3.5 3.7 3.9
Weight [kg] -
With brake 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2
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ROBO

Ce CYLINDER

12.1.13

Slit

RCACR-SA4C

4-23.6
Depth 6.5, counterbore depth 3.7
(for actuator installation)

2-733H7, depth 5

4-M3, depth 9

@8 hole

R

@
10! II.L

iy

[

Cable joint connector

- ] \ A_pplicable tube outer (240)
Detail view of slit for slider E;lgeface of End face of base diameter 26
position adjustment
Offset reference L End face of base 100 or more
position for Ma| 3 )
35 moment | e specean 1002 172 tfrte) .
25 18.2 24 st { 68 13.8 i ( ) . Opposite side
- rJ—E—‘ 15 @a@ HM ;\;AE Standard side (optional)
‘ I = o, / /
g = [~ % Siit_ ) 1 -+ o
@@@ oL Fa — ————— — ] ole@els |z
2|5 " N D i B ®
EIRGE | 3 I \ =
@ AJ 37 Bottom surface of base Motor width: 46 I =
3 3 End face of t])?sge R fJox(j‘l;gl;?sfroo)ke other than 50) 50 11 End face of base
Actuator width: 40 rr
] I 1l T3
Eﬂiﬁ—(J “—»—ﬁm
4 4 <+ —7  RO)
Referenc g = e e —— — 7%}%*
rooes /Lo :QJ : i
Detail view of A Detail view of -M3, P (pitch between @3 hole
(;ifﬁlxe;;vf;fence oblong hole bObIong hZI]e’.w:es;p;hfrim ;n(d@,;h:gl‘: ;I,:;\) 2-3H7, depth 5 from bottom surface of base
surface)
* The brake-equipped weight increases in 0.3kg.
Stroke 50 100 150 200 250 300 350 400
| Without brake 264 314 364 414 464 514 564 614
ncremental -
L With brake 303 353 403 453 503 553 603 653
Absolute Without brake 279 329 379 429 479 529 579 629
With brake 318 368 418 468 518 568 618 668
M 122 172 222 272 322 372 422 472
N 50 100 100 200 200 300 300 400
P 35 85 85 185 185 285 285 385
R 22 22 72 22 72 22 72 22
U - 1 1 2 2 3 3 4
m 4 4 4 6 6 8 8 10
Weight [kg] Without brake 0.7 0.8 0.9 1.0 . 1.2 1.3 1.4
gt With brake 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7
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ROEBO

Ce CYLINNDER

12.1.14 RCACR-SA5C

4-04.5 40
Depth &8, counterbore depth 4.5 30 .
(for actuator installation) 2-34H7, depth 6 1920 4-M4, depth 9 Cable joint connector
R 9
. HS
2 fF—mver Y
si 28 hole <l @ o 38 © %HEE\
it & s = === (| B — T — - s e —— ==
X = i meme  be
, X @ 5 7 @)
== 3
U = =
For positian adjdstment i i e .
i i -\ Applicable tube outer (240)
Detail view of slit for 10.2] J14.5 M 14.5| \ diameter @6
slider position End face of base /'
adjustment Offset End face of base
100 or more
reference L
45 position for Ma| / Incremental specification 84.2 (123[2 with brake)
32 moment— |-25.7 st 90 15,5/ Absolute 99.2 (1382 with brake) Standard ~ Opposite side
20 18.2 3 3 side optional
2 weffee Home Tfive] (optona)
— L emm— —_—
o = ) | | / 2
o = i D | © E
_'E’ L ) 2 [©‘ a L i - - } [ j%
& ]
£Ng | © 2
B [Ny | @ [©) 5
= o 0 = f D @ 18
@ y( 50 Bottom surface of base Motor width:
A/ ‘52
Agtuator width: 52 End face of base 3%(%%‘;1??3@ other than 50) End face of base
R 50 14.5/
I [l =<
] EE R [o%:8 4 4 4@
o © ®
Reference (50) s _ 77,7@77774%7497,7777777%777977777777777 4
surface (52) o : :( @k = oO—
L Detail view of = é /fy hd é =
Delal_l view of A oblong hole —
(detail view of actuator m-M4, depth 7 y
reference surface) - P (pitch @4 hole 2-4H7, depth 5 from bottom surface of base
Oblong hole, depth 5 from and oblong hole)

bottom surface of base

N (24 hole pitch)

* The brake-equipped weight increases in 0.3kg.

Stroke 50 100 150 200 250 300 350 400 450 500
Without
Incremental brake 265.4 3154 365.4 415.4 465.4 515.4 565.4 615.4 665.4 715.4
L With brake 304.4 354.4 404.4 454 .4 504.4 554.4 604.4 654.4 704.4 754.4
Ab Without 280.4 330.4 380.4 430.4 480.4 530.4 580.4 630.4 680.4 730.4
solute brake
With brake 319.4 369.4 419.4 469.4 519.4 569.4 619.4 669.4 719.4 769.4
M 142 192 242 292 342 392 442 492 542 592
N 50 100 100 200 200 300 300 400 400 500
P 35 85 85 185 185 285 285 385 385 485
R 42 42 92 42 92 42 92 42 92 42
U - 1 1 2 2 3 3 4 4 5
m 4 4 4 6 6 8 8 10 10 12
Without
Weight [kg] brake 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2
With brake 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5
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12.1.15 RCACR-SA6C

gg Cable joint connector
2-05H7, depth 6 32 £0.02 4-M5, depth 9
L 21 |
S B C B /S - SO S E——— ik
= g ®
® HE—B 1 e B9 @
[)l'edtaiIVIe\'At,'Of slit for I f _ gz‘:::;f;le@%'bej outer (240)
:éjjsrtpm():\tlon Offse.t reference L Egéﬁ=lo‘r/|lzvé Sglsrl:teﬁ)t' stider 100 or more
3 monent | 357 st 115 185/ Avvonie 147 (1557 ih orakd)
3
7 | P E—— F 5
£ O < | i I ) -
5 Lo = 1
Botte
) ofobgs"; * aceEnd face of base End face of base
Actuator width: - 58 702\ 8 R Ux 100P 8/
™ H}
HHC
Referencl:;' (56) g 2 $ o
surface (58) = d} S i S ———————— S———————— = I T %:E:B
azttaaiill \Ciee\\ﬂllvcgf/:ctuator Detail view of 4 $ ‘ ‘
reference surface) oblong hole =
Standard side ite sid Oblong hole, P (pitch between @4 hole and oblong hole)| :
/ (optig?:)s' ‘ - gzzg:f Sfr?gce |1\ (24 hole pitch) 130; iﬁ;‘ f;oletilt;ffl)
bs 2 s base . bottom éur?a’)ce of g)arge m-M5, depth 8
0 \ @)
Q0@ g
@ —|=
Motor width: 58 f
View X
* The brake-equipped weight increases in 0.3kg.
Stroke 50 100 150 200 250 300 350 400 450 500 550 600
Incremental Without brake | 306.4 | 356.4 | 406.4 | 456.4 | 506.4 | 556.4 | 606.4 | 656.4 | 706.4 | 756.4 | 806.4 | 856.4
L With brake 345.4 | 3954 | 4454 | 4954 | 5454 | 5954 | 6454 | 6954 | 745.4 | 7954 | 8454 | 8954
Absolute Without brake | 321.4 | 371.4 | 4214 | 4714 | 5214 | 5714 | 621.4 | 671.4 | 721.4 | 771.4 | 8214 | 8714
With brake 360.4 | 410.4 | 460.4 | 510.4 | 560.4 | 610.4 | 660.4 | 710.4 | 760.4 | 810.4 | 860.4 | 910.4
N 81 131 181 231 281 331 381 431 481 531 581 631
P 66 116 166 216 266 316 366 416 466 516 566 616
R 81 31 81 31 81 31 81 31 81 31 81 31
U 1 2 2 3 3 4 4 5 5 6 6 7
m 6 8 8 10 10 12 12 14 14 16 16 18
Weight [kg] Without brake 1.4 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2 3.4 3.6
With brake 1.7 1.9 2.1 2.3 2.5 2.7 2.9 3.1 3.3 3.5 3.7 3.9
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12.1.16 RCACR-SA5D

Incremental specification 75.5
Absolute specification 78
30 M
16.5 9 156.5
Cable joint connector
/T 58
f < SIS A % W
o I = o 2
o~ o~ o~ 8
© [E3 @@77 g @; 0}@
/ 3
4-045 TLJT“—‘H - N—HTLJTW—M ‘ (240
through @8, counterbore depth 4.5 i i e ' '
4-M4, depth 9 19001 2-04H7, effective depth 6 Applicable tube outer diameter @8
30 (inner diameter &6)
L
15 A Incremental specification §(. 5
Offset reference{3 5 ) Stroke ) 95 ) 13.5 Standard Opposite side
position for Ma id (optional)
moment VE 23|75 ‘ Homejﬁ ME °F
: M e LU=
‘ [ I ——— [ ) e |
e e - Sl el 1}
i -@F—U“” & N1 U L 5 [\ i N
5 Tl
LLJ 50 (stroke 50)
| (24) 4.5 R U x 100° (stroke other than 50) 50
< ik f e
N it —ils
f
Reference 50 // @zf) + <+ 4 & g o %
surface — g}f a1
L B : : e B
Detail view of A
m-M4, depth 7 P (pitch between @4 hole and oblong hole) 2-94H7, depth 5 from bottom surface of base
Brake dimensions Oblong hole, depth 5 from N (24 hole pitch) 14  Absolute 63

R: Brake cable exit bottom surface of base

direction, right

E: Brake cable exit
direction, end

L: Brake cable exit

5

e

4*-H.UIZ

Home

direction, left . Detail view of oblong hole
13.341.513.5 100 ormore
'
STy S—
= B | _ -
i =
2| so =
52
* The brake-equipped type is longer in 26.5mm
(39.8mm for cable end side eject type)
and heavier in 0.3kg.
Stroke 50 100 150 200 250 300 350 400 450 500
L Incremental 247.5 2975 | 347.5 397.5 | 4475 | 497.5 547.5 597.5 647.5 697.5
Absolute 250 300 350 400 450 500 550 600 650 700
A 172 222 272 322 372 422 472 522 572 622
M 142 192 242 292 342 392 442 492 542 592
N 50 100 100 200 200 300 300 400 400 500
P 35 85 85 185 185 285 285 385 385 485
R 42 42 92 42 92 42 92 42 92 42
U - 1 2 2 3 3 4 4 5
m 4 4 4 6 6 8 10 10 12
Weight [kg] 1.2 1.3 1.4 1.5 1.6 1.7 | 18 1.9 20 | 21
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12.1.17 RCACR-SA6D

50
2-@J5H7, effective depth 6 19 5 F'Q]STZDO‘[ 19.5 4-M5, depth 9
! ! l l l = Cable joint connector
% £ =l A W»\
7| = =k !
IL:% W e i | ﬁ J@%
Reference 5 T — I L ]
suface 58 — L L (Applicable tube outer diameter @6 (inner diameter &J6)
Detail view of A 15 A Incre_menw
12.5 Stroke 118 11.5 Standard  Opposite side
Offset reference 3 3 side (optional)
2} posftion for Ma moment MEZLE HOMML
1 A:E [ ~ [ ——— [ — ] o Ji;z@ \
- elle | ne L A T i | f=ile P
0/ & J@‘ — AN i TIT B qar C =L
/ s | 85, . R Ux 100° 8.5
A 58| (24) — P
5 Jﬂ it I 5
) (i =
T 0 o . o f%'
Detail view of A p= © & !
ﬁé & & & g
. Oblong hole, depth 5 itch between ole and oblong hole m- o
E[agés'e"l‘:';‘eog;t Lrg;nebottom surface of, : ((%;T\;e“gitch) 24 neie 2nd ebiong hok) 100 (@4 hole pitch) M, depth 8
direction, right 3-@4H7, depth 5 from bottom surface of base
19 Absolute 79.8
E: Brake cable exit H% specification
direction,end YT T@FE T T - ME
L_: Bra_ke cable exit :
direction, left — 13.3 415125 El
.
ol o ; ,,fjg@ : ﬁ :)l; 100 or more
O 0| © E E
55 i
58
* The brake-equipped type is longer in 26.5mm
(39.8mm for cable end side eject type)
and heavier in 0.3kg.
Stroke 50 100 150 200 250 300 350 400 450 500 550 600
L Incremental 288.5 | 338.5 | 388.5 | 4385 | 488.5 | 5385 | 588.5 | 638.5 | 688.5 | 7385 | 788.5 | 838.5
Absolute 2025 | 3425 | 3925 | 4425 | 4925 | 5425 | 5925 | 6425 | 6925 | 7425 | 792.5 | 8425
A 198 248 298 348 398 448 498 548 598 648 698 748
N 81 131 181 231 281 331 381 431 481 581 531 631
P 66 116 166 216 266 316 366 416 466 516 566 616
R 81 31 81 31 81 31 81 31 81 31 81 31
U 1 2 2 3 3 4 4 5 5 6 6 7
m 6 8 8 10 10 12 12 14 14 16 16 18
Weight [kg] 1.3 1.5 1.7 1.9 2.1 2.3 2.5 2.7 2.9 3.1 3.3 3.5
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13. Warranty

13.1

Warranty Period

One of the following periods, whichever is shorter:
* 18 months after shipment from Al

* 12 months after delivery to the specified location
¢ 2,500 hours of operation

13.2 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]
(2]

(3]

(4]
[5]
[6]
(7]

Anything other than our product

Modification or repair performed by a party other than us (unless we have approved such
modification or repair)

Anything that could not be easily predicted with the level of science and technology
available at the time of shipment from our company

A natural disaster, man-made disaster, incident or accident for which we are not liable
Natural fading of paint or other symptoms of aging

Wear, depletion or other expected result of use

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.

13.3 Honoring the Warranty

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

13.4 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.
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13.5 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:

[11 Medical equipment pertaining to maintenance or management of human life or health

[21 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.

13.6 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:

[11 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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Change History

Revision Date

Description of Revision

March 2007
March 2008
July 2010
November 2010

April 2011

June 2011
July 2011

December 2011

January 2012

March 2012

May 2012

January 2013

First edition
Second edition
Third edition
Forth edition
Fifth edition

Sixth edition

Seventh edition

Eighth edition

Ninth edition

Tenth edition

Eleventh edition

Twelfth edition

12 B edition

Corrected clerical errors
P. 25, 26: Added “high-acceleration/deceleration specification.”
Added “Notes” at the beginning.”

“Please Read Before Use”: Entirely revised the content.

“Safety Guide”; Entirely revised the content.

P. 9: Added “Handling Precautions.”

P. 17: Added 1, “Checking the Product.”

P. 19 to 25: Added “Maximum speed,” “Acceleration and payload
capacity,” “Rated thrust,” “Drive method,” “Common specifications,”
and “Lead 20” under 2, “Specification.”

P. 9, 57: Added “*1 If continuous back-and-forth operations are
performed over a distance of 30 mm or less, grease film may be
broken. As a guide, operate the actuator back and forth five times or
so over a distance of 50 mm or more after every 5,000 to 10,000
cycles. This should restore oil film.”

A page for CE Marking added
P.28: Contents of caution for vertically oriented mount changed.

P.28: Change in ceiling installation availability
(%: Not installable — A : Daily inspection is requirde)

P.113 to 114: Contents changed in 13. Warranty

Contents changed in Safety Guide

Caution notes added for when working with two or more persons
P.28, 38: Note added to state that RCACR-SA5D and RCACR-SA6D
cannot be ensured for Cleanliness Class 10 in vertical orientation,
horizontally oriented wall mount or in ceiling mount

P.10: How to Calculate Duty is changed.

e P.96 to 112: Weight added to external dimensions.

P.1 to 7: Contents added and changed in Safety Guide

e P.9: Note “Make sure to attach the actuator properly by following

this instruction manual.” added in Handling Precautions

P.62: Warning notes added such as in case the grease got into your
eye, immediately go to see the doctor for an appropriate care.

P.96 to 112: Weight added to external dimensions

P.66: Gap checking tool became a plate and figure corrected

P.20: Note corrected [High-acceleration/deceleration Type]
Maximum acceleration (G) 0.1G — 1.0G
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Revision Date Description of Revision

March 2013 Thirteen edition e P. 56: Bend radius of motor cable CB-ACS-MA*** changed
Movable: 84mm — 35mm
Fixed: 42mm — 23mm
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