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/A MTELLIGENT ACTUATOR

Please Read Before Use

Thank you for purchasing our product.

This Operating 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 or DVD that comes with the product contains operation manuals for 1Al 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 Operating Manual, keep it in a convenient place so that whoever is handling this product
can reference it quickly when necessary.

[Important]

* This Operating Manual is original.

» The product cannot be operated in any way unless expressly specified in this Operating Manual. Al

shall assume no responsibility for the outcome of any operation not specified herein.

Information contained in this Operating 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.

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

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

Operation

No. o Description
Description
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 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 Do not use the product outside the specifications. Failure to do so may
considerably shorten
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No.

Operation
Description

Description

Transportation

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 Consider well so that it is not bumped against anything or dropped during

the transportation.

Transport it using an appropriate transportation measure.

Do not step or sit on the package.

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

When using a crane capable of 1t or more of weight, have an operator who

has qualifications for crane operation and sling work.

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.

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

Do not leave a load hung up with a crane.

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

Storage and
Preservation

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

Installation
and Start

(1) Installation of Robot Main Body and Controller, etc.

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.

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

(2) Cable Wiring

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.
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Operation

No. o Description
Description
4 | Installation (3) Grounding
and Start e Make sure to perform the grounding of type D (Former Type 3) for the

controller. 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.

(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.
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No.

Operation
Description

Description

Teaching

*

When the work is carried out with 2 or more persons, make it clear who is

to be the leader and who to be the follower(s) and communicate well with

each other to ensure the safety of the workers.

Perform the 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.

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

the worker should have an emergency stop switch at hand with him so that

the unit can be stopped any time in an emergency.

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

in addition to the workers, arrange a watchman so that the machine can be

stopped any time in an emergency. Also, keep watch on the operation so

that any third person can not operate the switches carelessly.

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

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.

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

Before the automatic operation is started up, make sure that there is
nobody inside the safety protection fence.

Before the automatic operation is started up, make sure that all the related
peripheral machines are ready for the automatic operation and there is no
error indication.

Make sure to perform the startup operation for the automatic operation, out
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 Instruction 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.

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

.| This indicates a potentially hazardous situation which, if the product .
Warning is not handled correctly, could result in death or serious injury. Warning

This indicates a potentially hazardous situation which, if the product

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

. This indicates lower possibility for the injury, but should be kept to
Notice .
use this product properly.
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Handling Precautions

1. Handling the Actuator by Itself
1.1 Handling the Packed Actuator

Unless otherwise specified, the actuator of single-axis configuration is packed individually.
When transporting or handling the packed actuator, exercise due caution not to hit the package against
other object or drop the package.

o If the package is heavy, the operator must not attempt to carry the package alone.

* When setting down the package, place it horizontally.

¢ Do not step onto the package.

¢ Do not place on the package any heavy object or other article with an area of concentrated mass that
may cause the package to deform.

¢ Cable tracks and guide rails are vulnerable to damage and deformation. Accordingly, exercise due
caution when handling the packed actuator so as not to apply excessive forces to the cable tracks and
guides rails.

1.2 Handling the Unpacked Actuator
When handling the unpacked actuator, hold it by the base.

¢ When transporting the actuator, be careful not to bump it or otherwise apply impact on it. In particular,
pay attention to the end brackets, end covers and guide rails.

¢ Do not apply excessive forces to various parts of the actuator. In particular, pay attention to the screw
covers and cables.
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2. Handling the Actuator Assembly

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

21 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 the base of a squared log.

The assembled actuator 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.

e 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 belts, etc., pass the belts from underneath the reinforcement
frames at the bottom of the base of a squared log. When lifting with a forklift, also place the forks
underneath the base of a squared log.

e Set down the package carefully so as not to apply impact to the assembly or cause it to bounce.

2.2 Handling after Assembly with Peripheral Equipment

When transporting the actuators that have been assembled with peripheral equipment either at 1Al or on
your site, observe the instructions given below.

e Secure each slider to prevent unexpected movement during transportation.

e 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.

e If any peripheral equipment including the actuator is suspended using belts, etc., do not pass the belts
directly over the actuator or allow the belts to otherwise contact the belt.

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

e Secure the end of the Y-axis using a separate belt 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.
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3. Handling after Assembly with Peripheral Equipment

Even when you transport the machine that has been assembled at your site, also handle the machine
according to the precautions explained in 2.2, “Handling after Unpacking.”
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1. Names of the Parts
The names of the actuator parts are indicated below.

In this manual, the left and right sides are indicated by looking at the horizontally positioned actuator from
the motor in the top view. The front side corresponds to the opposite motor end.

(Note) On an actuator of single-slider specification, the motor end corresponds to the side where the IAl
logo is shown.

Guide rail

Screw cover Right

Motor End "

-
"Opposite Motor End" E’] . >< ,,,,,,,,,,,,,,,,,,,,
(!

B o ® © B6oB ]

Left

End cover End cover

"Opposite Motor End"

”’zzzzzzzz" " Motor End "

| End braclé‘ | Model nameplate| | End bracket |

* The installation direction of the cable track varies depending on
the specification of the delivered product.

* For detailed views, refer to 2, “External Views.”
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2,

Exterior Views
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5 — ____(from opposite side) Scale 1:1
134
45 _15
- o — mL
o2 N
= ]
Detail View of Q: T-groove in Base
Scale 2:1
Stroke L A B C D E
500 770 734 0 317 584 6
10 600 870 834 1 167 684 10
Nk g 700 970 934 1 217 784 10
e 800 1070 | 1034 i 267 | 884 10
Ny o 900 1170 | 1134 1 317 | 984 10
"\ Slot depth 10 1000 1270 1234 2 167 1084 14
Detail View of P 1100 1370 1334 2 217 184 14
gcgga;gm) 1200 1470 | 1434 2 267 1284 14
' 1300 1570 1534 2 317 1384 14
1400 1670 1634 3 167 1484 18
1500 1770 1734 3 217 1584 18
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21.6 MXMM

Reamed pi

SOE=78, depth 25
35|35 ~

30| 70 |30 4-M6 depth 20
207" 90 " 20

L

90 (minimum distance between sliders) 90 (minimum distance between sliders)
22 52 130 \ Stroke + 30 130 52 22
5, Stroke + 30 / 5]
wE /| " HoE HOUE NE

A
X B x 200 pitch ¢ ) ¢ B x 200 pitch 106 X 2-¢8H7, reamed, depth 10
100 D o
/ 016
| & ‘ & ki & T %;/ . ? O.
| e o | RIE-¢9, through ¢
w“ & E & T N ' $16, counterbore,
‘ N ?ffgg c:;?posite side) Detail View of Base
VP et Mounting Hole
T Scale 1:1
185
134
. A5 15
™| “ o
2 =
! " o = J Detail View of Q: T-groove in Base
. T Scale 2:1
Stroke L A B C D E
300 828 784 1 142 634 10
10 400 928 884 1 182 734 10
500 1028 984 1 242 834 10
; 600 1128 1084 1 282 934 10
> \_Sict. depth 10 700 1228 1184 2 142 1034 14
Detail Vi ew—‘(’)fp—ep— 800 1328 | 1284 2 182 | 1134 14
(2 locations) 900 1428 1384 2 242 1234 14
Scale 1:1 1000 1528 1484 2 282 1334 14
1100 1628 1584 3 142 1434 18
1200 1728 1684 3 182 1534 18
1300 1828 1784 3 242 1634 18
1400 1928 1884 3 282 1734 18
1500 2028 1984 4 142 1834 22

(Note) The effective stroke is calculated as “Nominal stroke +
30 mm.”
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21.7 MXMXS
I LT pm ]
,{/"/%‘* T ®
il "\‘1‘\\ ‘j‘l{ ~ QR = I j
A S— = |
' 2-p6H7, reamed, depth 10
@ @ 1
L {0555 5 so0]. jj
' i | '
[ 1
o 15630 @ © !
‘ 55 |35 || 4-M8, depth 25
30|, 70 0|\ 4-M6, depth 20
N
L
2 1w Stroke 130 0 2

A
¥ . BX200pitch g 5 ¢ Bx200pitch .. 8 L 5 48H7, reamed, depth 10
10 ] / 16
f @ 2 & @& ﬁw_;; / Aﬁ °
N & ki @ R E-¢9, through k-l9%
" 3 $16, counterbore, Detail View of
\ depth 10 Base Mounting
P (from opposite side)gglﬁe 11
185
134
45 15
A
= § ~ - J:LI
Detail View of Q: T-groove in Base
Scale 2:1
Stroke L A B C D E
1600 1978 1934 3 317 1784 18
1 1700 2078 2034 4 167 1884 22
1800 2178 2134 4 217 1984 22
\ H 1900 22178 2234 4 267 2084 22
'\\ Slot, depth 10 2000 2378 2334 4 317 2184 22
Detail View of P 2100 2478 2434 5 167 2284 26
gc'aolgaﬂjns) 2200 2578 | 2534 5 217 | 2384 26
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21.8 MZMS

[ —
it ]
= | N
1 = PR e _{
15 ‘ 3% - 4-M8, depth 25
30 70 30 "\4-M6, depth 20
20 90 20
L
2 52 Stroke +10 130 - (7 2
5
ME |\ SE HOME /| [\ ME
l — “‘ ] E\
T : ! I ER = N ]
[ 3
=1 A -
50 B x 200 pitch C C B x 200 pitch 50
D 100
100 D 2-98H7, reamed, d%p1t6h 10
S/
/j -
& PN PVAN 7N
< R S o N i i y s T Y
‘ 7 /| )
3 7 TR e trousn Lo
< $16, counterbore, Detail View of
VPN depth 10 Base Mounting
""" N__ (from opposite side) Hole
Scale 1:1
A5 15
o~ @ //Jj__(
g5 ~ q
- 11‘0 Detail View of Q: T-groove in Base
Scale 2:1
555 125
Stroke L A B C D E
Jo_ 500 828 784 1 142 634 10
i 2 Se 600 928 884 1 192 134 10
= d 700 1028 984 1 242 834 10
e
NI 800 1128 1084 1 292 934 10
"\_Slot, depth 10
Detail View of P . . « .
(2 locations) (Note) The effective stroke is calculated as “Nominal stroke +

Scale 1:1 10 mm.”
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INTELLIGENT ACTUATOR

MZMM

o loo [ o
: G ¢ © 360 = S—
. [ Ir& é
TR
4
_ [56% © & © $50!
35 | 35 ~._ 4-M8, depth 25
Kl 0 Kl 4-M6, depth 20
20 90 20 —_
L
90 (minimum distance between sliders) 90 (minimum distance between sliders)
2 2 130 Stroke ’/ 130 92 2
5 Stroke / 5
ME /|| HOME HOME /|| \ME
] | ! !
T T [TE 1T 2 [ TITE ...
C a
e

10

A
50 B x 200 pitch C C B x 200 pitch 50
D 2-¢8H7, reamed,
100 D depth 10 6 16
y LA
r = 2 ] D =
g 5 & & @ © ‘ % [ 7
| & = s = v e ! +E-9, through L%‘D 9
] & 9 Bz R J $16, counterbore, Detail View of
o . depth 10 Base Mounting
\ P “~.__(from opposite side) Hole
185 Scale 1:1
134
45 15
4’//, ]
ol [ Jz(
o2 R
- . ] —]
; 107‘ Detail View of Q: T-groove in Base
555 5 Scale 2:1
Stroke L A B C D E
.19.2 - 300 878 834 1 167 684 10
gih B 400 978 934 1 217 784 10
= 500 1078 | 1034 | 1 267 | 884 | 10
\ Siot. denth 16 600 1178 | 1134 1 317 984 10
Deta V*ieT"of—i"‘— 700 1278 | 1234 2 167 | 1084 14
(2 locations) 800 1378 1334 2 217 1184 14

Scale 1:1
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21.10 LXMS

«/’ — /1
I N ] & © I
o ‘1 & |
; N zé 2-¢8H7, depth 10
= s
] el -
= 5556 ©
0040 || T
3 8 3™\ 8-M8, depth 22
20 110 20
L
26 63 Stroke 150 63 26
I = S W
i \ |
I TTTT ”/9 TTITET
2-M5, depth 10/ | &4 | 43|
A
(50) Bx200P C C Bx200P 50
: ®8H7, depth 10
M ® @ ¢
{ & s
lj [€] @ @ €] [€] “K
P \ C-99, through; ¢$16, deep counterbore
i (from opposite side)
B L -
(- Iy | Stroke L A B C D E
\\:}{ 500 828 776 1 138 676 10
Detail View of p -22-deptn 10 600 928 | 876 1 188 | 776 10
Scale 1:1 700 1028 976 1 238 876 10
e 800 1128 | 1076 1 288 | 976 10
»»»»»»»»»» 900 1228 | 1176 2 138 1076 14
ez 1000 1328 | 1276 2 188 1176 14
- - t‘”lgv ‘5 1100 1428 | 1376 2 238 1276 14
Detall View of @ - g Hole 1200 1528 | 1476 2 268 | 1376 | 14
Scale 1:2 1300 1628 | 1576 3 138 1476 18
1400 1728 | 1676 3 188 1576 18
— 1500 1828 | 1776 3 238 1676 18
g‘ o 1600 1928 | 1876 3 268 1776 18
: 1700 2028 | 1976 4 138 1876 22
1800 2128 | 2076 4 188 1976 22
1900 2228 | 2176 4 238 2076 22
2000 2328 | 2276 4 268 2176 22
2100 2428 | 2376 5 138 2276 26
2200 2528 | 2476 5 188 2376 26

11
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21.11 LXMM

§\8-M8, depth 22
20

L
% 63 150 \ Stroke 150 8 2%
7 ‘ Stroke \ T
‘ 2| ORG /| \ME
|
I

o

1L vid °6. I

(50) Bx200P c c Bx200P 50
. $8H7, depth 10
© © %
H—® ¢ i@
@ [} [€ [€] @ @ ] j!’
P/ \C-¢9, through; ¢16, deep counterbore
(from opposite side)
10 e
(/ H \) :
T
X o Stroke L A B c D E
Detal View of 21 250 828 | 776 1 138 | 676 10
etail View of P
Scale 1:1 350 928 876 i 188 776 10
450 1028 | 976 i 238 876 10
/jjlm’ 550 1128 | 1076 i 288 976 10
N f 650 1228 | 1176 2 138 | 1076 14
sl &ﬂﬁ; of Bace 750 1328 | 1276 2 188 | 1176 14
Detal Viewof @ o=l o 850 1428 | 1376 2 238 | 1276 14
Scale 1:2 950 1528 | 1476 2 288 | 1376 14
_ 1050 1628 | 1576 3 138 | 1476 18
il Q 1150 1728 | 1676 3 188 | 1576 18
ge 2R 1250 1828 | 1776 3 238 | 1676 18
= 1350 1928 | 1876 3 288 | 1776 18
5 | 1450 2028 | 1976 4 138 | 1876 | 22
w 1550 2128 | 2076 4 188 | 1976 22
1650 2228 | 2116 4 238 | 2076 22
1750 2328 | 2216 4 288 | 2176 22
1850 2428 | 2376 5 138 | 2276 26
1950 2528 | 2476 5 188 | 2376 26
2050 2628 | 2576 5 238 | 2476 26
2150 2728 | 26176 5 288 | 2576 26
2250 2828 | 2776 6 138 | 2676 30

12
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2112 LXMXS

AN

= 1/;/;,\ _$
¢ g%a

10,02

)

LT ok I T

129

2-¢8H7, depth 10

y

lo]

©|(Rearhed pitch

4!;6@5 D |

—T

h

[oR3
| 40 éyo

%-.8-M8, depth 22

o 10

L2

26 13

L
Stroke

150

13 2

5
oRG7K ME
|

1

T

2-M5, depth 10 / Lﬂ’ 43

P . (50) . Bx200P C .A_ C - Bx200P . 50 .
A : 48H7. depth 10
iR ® @ ) 7
n v
] @ ® ® ® @E—J—'
\ C-99, through; $16, deep counterbore
\(from opposite side)
R
X Stroke L A B C D E
Dotail View of p-dep 10 2300 2728 | 2676 5 288 | 2576 | 26
Scale 1:1 2400 2828 | 2776 6 138 2676 30
o6 2500 2928 | 2876 6 188 2776 30
‘f% o 2600 3028 | 2976 6 238 2876 30
éf y A 2700 3128 | 3076 6 288 2976 30
ey 2800 3228 | 3176 7 138 3076 34
Detail View of Q  Detail View of Base 2900 3328 | 3276 7 188 3176 34
Scale 1:1 Mounting Hole 3000 3428 | 3376 7 238 3276 34

Scale 1:2

120
116 ‘

13
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21.13 LZMS

L = /&ﬂij |
L N ‘1 & ©
j:i 2-08H7, depth 10
S
[ o = & OF]
J
=
L
2 63 Stroke 150 13 %
5 kN
ME /|| \SE o o /e
| | | |
T Tl . T M| =1
2-M5, depth 10 / \ 4
A
(50) BX200P c c BX200P 50
° $8H7, depth 10
> @ @ @
o s
b ® ® @ ] g
e \ C-99, through; ¢16, deep counterbore
\(from opposite side)
N = Stoke | L A B c D E
NG t 500 878 826 1 163 726 10
——"\ Slot, depth 10 600 978 926 1 213 826 10
Detail View of P 700 1078 1026 1 263 926 10
Scale 1:1 800 1178 | 1126 2 113 | 1026 14
e 16 900 1278 1226 2 163 1126 14
(f ,,;%«,_ %\ € 1000 1378 1326 2 213 1226 14
i I
45 415 e
Detail View of @ Detail View of Base
Scale 1:1 Mounting Hole
Scale 1:2

120

11
=
N
lils
= i

@ ¢

N
o)

14
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21.14 LZMM

w - ® ‘Ue
T ] H
L.. 0650 % 6630 ﬁJ
= - 10660 % 6690 R —cT @%@@ rrsmrrs gy
40 /40 .
B[, & 35 8-M8, depth 22
20 0 2%
e — e, .
B L M3 80N\ Stroke oL B0 | %
L5 Stroke N 5
vE/\Re @ | 1 2 ore /N
| ;ﬁf
O e® 3 ["OT T TF—H 1 7 *a I IAT| &
_ls & | \ M5, depth 10 2-M5, depth 10/ | o |as |
A
=] (50) BI200P [ c BX200P 50
\ ° $8H7, depth 10
AN @ & ® ® ©—
2 B
€] ] ® ] ) S 6l
\ C-¢9, through; $16, deep counterbore
(from opposite side)
S0
-G
@ A Slrt depth 10
Detail View of P = o2 Stroke L A B C D E
Scale 1:1 e 500 828 | 876 i 138 | 776 10
- | J,: o 600 928 976 1 188 876 10
(- *% @ ?@ i 700 1028 1076 1 238 976 10
4.5\HJ 15 | ‘/ 59 @ 800 1128 1176 1 288 1076 10
Deta\i;View of @ Detail View of Base 900 1228 1276 2 138 1176 14
Scale 1:1 Mounting Hole 1000 1328 1376 2 188 1276 14
Scale 1:2 1100 1428 | 1476 2 238 | 1376 14
1200 1528 1576 2 288 1476 14




INTELLIGENT ACTUATOR

3. Cable Drawings
[1] Motor cable

Model: CB-X-MAOOO

Wire size

07539
(crimped)

L S NNl
I
= ]
(Front view)
Wire size Color  Signal
Green| PE 1 1 I Red
Red | U 2 2 V| White
©.75%4 White| %/ 3 3 W | Black
Black WY 4 4 FE |creen
[2] Encoder cable
Model: CB-X2-PAOIOO
(41) L
(18}
(12) I
1 |[=] & — =
ER I I - i i
28|01 @ ] i
18

Actuator end WEGL
(Front view)

Plug housing: XMP-09V (JST)
Socket contact: BXA-001T-P0.6 (JST) x 18

Wire size Color Signal Retai XMS.-00V (JST)
etainer: -
— — 11 *6: Use the crimping machine recommended by the
- E24w 12 connector manufacturer.
- oy 13
- LS 26
- CLEEP 25
- oT 24
- RSY 23
- — ]
- - 18
— 1 - T N o | Signal | Color | Wiresize
- At 1 ﬁ g A White/Blue
AING2B] — A— 2 7 = A White/Yello
(soldered)  — B+ 3 ﬁ 3 =3 White/Red
- B— 4 = 4 B White/Black
- T+ 5 ﬁ = = White/Purple] ANWGZ6
- = 5] Loy =] =z White/Gray | (crimped)
Orange SED+ 7 ﬂ 7 — —
Green SRD— 2 = 1= - -
Puple | BAT+ | 14 ﬁ =) FG Drain
Gray BAT— 15 = ke gg Orange
Red VT e 11 Green
Black GHD 17 Q 12 BAT+ Purple
— 13 BAT— G
Blue BER: 20 Il s Rra(j/
Yellow BER+ 21 T 14 e
- — 22 15 GND Black
Clamp the shield to the hood. 15 — —
P B>\Drain wire or braided shield wire 17 BK — Blue
(“White/blue” in the “Color” field indicates that 1= BK+ Yellow

the cable is white and the insulator is blue.)

16
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[3] Encoder cable with LS

Model: CB-X2-PLAOOO

(413 L
(2]
(13}
1] 19
r 1210
|14 1 @ BE[ -
" D | [ EE -
~| 26 13 ~
r @ 3 FIRE:

(Front view) Actuator end W
Controller end

|V size | Color | Sgnal |1
— — 10
= - T [ Golor | Wirosizo |
White/Orange EZ24N 12 | | 1 E=24 White/Blue
White/Green 20 1= = RV White/Yellow
Red/Blue L= =) |f“| = = White/Red | AWWE 25
Brown/Yellow CLEEF =5 — <} ZLEEF White/Black (crimped)
Brown/Red oT =4 ﬁ 1= oT White/Purple
Brown/Black H=h =3 = = White/Gray
— — =
— — 158
3 = = a A 1o~ Signal | Color | Wiresizo |
White/Blue A 1 |f_‘| 1 A White/Blue
ANMYG 25 [ white/Yellow A= = = A, White/Yellow
" P "
(soldered) B | oo 2 L] 2 B WhieBies
- = - AWG2E
White/Purple =+ 1= | | 1= = White/Purple i
White/Gray = — = = = White/Gray | (crimped)
Orange =RO+ Fi ﬂ 7 — —
Green = RLC— = = —_ —_
Purple BAT+ 14 | = FS Drain
Gray BAT— 18 T 10 sSD Orange
Red W o 15 ﬁ 11 sD Green
Black GND 17 — 1= BATH+ Purple
Blue BK.R— Ele) ﬁ 13 BAT— Gray
Yellow BEH R+ 21 14 WO Red
- — =22 15 GND Black
Clamp the shield to the hood. 1 — —
\ Drain wire or braided shield wire 17 BK— Blue
("White/blue” in the “Color” field indicates that — = B+ Yellow

the cable is white and the insulator is blue.)

17
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4. Options

4.1 Cable track Installation Direction

With single sliders, you can specify an option corresponding to the desired direction in which the cable
track is installed.

[1] Standard direction [2] Reversed
Option model: CT1 (Standard cable track) Option model: CT2 (Standard cable track)
ET1 (Extended cable track) ET2 (Extended cable track)
e i i
= e RS
[ ———
.i;] /r::,,, - ”Lk La:l
‘T’J ! — T : -
[3] Standard, with home on opposite side [4] Reversed, with home on opposite side
Option model: CT3 (Standard cable track) Option model: CT4 (Standard cable track)
ET3 (Extended cable track) ET4 (Extended cable track)

18
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4.2 Extended Cable track

The standard cable track that comes pre-assembled on large nut rotary actuators is used exclusively for
the wirings of the nut rotary actuator and has no space for accommodating any additional wirings the user
may require.

Accordingly, extended cable tracks are provided as options to accommodate user wirings.

The standard cable tracks that come with small and medium types have a space to accommodate user
cables. Refer to the following page.

Model of extent_jed Cable track installation direction
cable track option
ET1 Standard
ET2 Reversed
ET3 Standard, with home on opposite side
ET4 Reversed, with home on opposite side

120

S

Standard cable track specification

KSH-24W

151

120

218

Extended cable track specification (optional)

The points to note when storing cables/hoses in an extended cable track (optional) are specified

below:

[1] Provide a minimum clearance of 2 mm between the outer diameter of the cable/hose bundle and
the interior wall of the cable track, and also between the individual cables and hoses.

[2] Use cables/hoses with an outer diameter of $16.8 or less, and arrange the cables/hoses
horizontally by making sure they don’t cross with one another.

Take note that if the cables/hoses are stored without observing the above precautions, the

cables/hoses will receive an excessive force and their life will become significantly shorter.

19
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The available spaces in the standard cable tracks for small and medium types are shown below.

Available space

Medium types: MXMS, MXMM, MXMXS, MZMS, MZMM

Available space

Small types: SXMS, SXMM, SZMS, SZMM

The points to note when storing cables/hoses in small type and large type cable tracks are specified

below:

[1] Provide a minimum clearance of 2 mm between the outer diameter of the cable/hose bundle and
the interior wall of the cable track, and also between the individual cables and hoses.

[2] Use cables/hoses with an outer diameter of &12.0 or less, and arrange the cables/hoses
horizontally by making sure they don’t cross with one another.

Take note that if the cables/hoses are stored without observing the above precautions, the

cables/hoses will receive an excessive force and their life will become significantly shorter.

20
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4.3 Creep Sensor

This sensor is used to perform home return at high speed.

Since home return is implemented by causing the slider to contact the stroke-end stopper and then
reverse its direction, the home return speed is kept to a range of 10 to 20 mm/sec.

If the axis stroke is longer, the time required for home return becomes longer.

The creep sensor is a proximity sensor used to reduce the time required for home return.

The slider returns at high speed until immediately before the creep sensor and once the creep sensor
signal turns ON, the slider speed is lowered and home return is performed. Accordingly, less time is
required for home return.

244

When home return is performed on an axis whose stroke is longer, it takes a
longer time for the axis to reach the mechanical end.

Creep sensor

_ .

A sensor is installed immediately before the mechanical end and once the sensor signal turns ON,
the speed is lowered and a normal home return operation is performed.

4.4 Limit Switches

The limit switches are used to perform a home return operation by reversing the slider upon sensing by
the proximity sensor, not by letting the slider contact the mechanical stopper.

Three limit switches are installed including HOME (home side), +OT (over-travel on counter-motor side),

and —OT (over-travel on motor side).
You can use these limit switches to fine-tune the reversing position or increase the reliability of home
return.

Take note, however, that moving the limit switch on home side considerably away from the specified
position may shorten the stroke.

21
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5.

Reviewing Contents after Unpacking

After unpacking the actuator package, check the condition of the product as well as the items included in
the package.

5.1 Included Items
No. Item Remarks
1 Actuator Refer to “How to Read Model Nameplate” and
“How to Read Model Name.”
Accessories
2 Motor cable CB-X-MAOOO
3 Encoder cable Standard specification |CB-X2-PAOOO
With limit switch CB-X2-PLAOIOO
4 Operation manual

5.2 Operation Manuals Relating to This Product

No. Name Control No.
1 XSEL-P/Q Controller Operation Manual MJ0148
2 SSEL Controller Operation Manual MJ0157
3 SCON Controller Operation Manual MJ0161
4 XSEL Controller P/Q/PX/QX RC Gateway Function Operation Manual MJ0188
5 PC Software IA-101-X-MW/IA-101-X-USBMW Operation Manual MJ0154
6 Teaching Pendant SEL-T/TD Operation Manual MJ0183
7 Teaching Pendant IA-T-X-XD Operation Manual MJ0160
8 DeviceNet Operation Manual MJ0124
9 CC-Link Operation Manual MJ0123
10 |ProfiBus-DP Operation Manual MJ0153
11 Ethernet Operation Manual MJ0140

5.3 How to Read Model Nameplate

22

Model ——— MODEL NS-LXMS-1-400-20-1000-T2-S-AQ-CT1-RT

Serial number ——>| SERIAL No. 600090252
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5.4 How to Read Model Name

NS—LXMS—1-400-20-1000-T2-8~AG-CT1-RT

<Series> ——'_

<Type>
Small type
SXMS
SXMM
SZMS
SZMM
Medium type
MXMS
MXMM
MXMXS
MzZMS
MZMM
Large type
LXMS
LXMM
LXMXS
LZMS
LZMM

<Encoder type>
I: Incremental

<Applicable drivers>
Small type
60: 60 W
Medium type
200: 200 W
Large type
400: 400 W

<Lead>

Small type
12

Medium type

MXMS, MXMM, MXMXS

20/30
MZMS, MZMM
20

Large type

4LXMS, LXMM, LXMXS

20/40
LZMS, LZMM
20

—[ Guide with ball retention mechanism

<Options>
B: With brake*1
C: Creep sensor
L: Limit switches
e Standard cable track direction
CT1: Standard
CT2: Reversed
CT3: Standard, with home on opposite side
CT4: Reversed, with home on opposite side
o Extended cable track direction
ET1: Standard
ET2: Reversed
ET3: Standard, with home on opposite side
ET4: Reversed, with home on opposite side

AQ seal

<Cable length>
N: None
S:5m
M: 10 m
XO0O: Specified length

<Applicable controllers>
T2:SCON, SSEL
XSEL-P/Q

<Stroke>

*1 A brake is a standard feature on vertical specification models such as the SZMS, SZMM,

MZMS, MZMM, LZMS and LZMM.
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6. Specifications

6.1 Small type
Model unit | SXMS, horizontal | SXMM, horizontal otca vericn
specification specification e s
specification specification
Lead 12 12 12 12
Stroke mm 400 to 800 230 to 830 420 to 820 220 to 820
Rated thrust N 70.8 70.8 70.8 70.8
Maximum speed mm/sec 720 720 600 600
Rated acceleration”® G 0.3 0.3 0.3 0.3
Maximunm 5 |G 0.8 0.8 0.7 0.7
acceleration/deceleration
Loading capacity at rated 15 15 3 3
acceleration kgf (When used (When used (When used (When used
horizontally) horizontally) vertically) vertically)
Loading capacity at kgf 0.5 05 05 05
maximum acceleration
Positioning repeatability mm +0.02 +0.02 +0.02 +0.02
Load moment N Ma: 28.4 (2.9) Ma: 28.4 (2.9) Ma: 28.4 (2.9) Ma: 28.4 (2.9)
(k.g?:cm) Mb: 40.2 (4.1) Mb: 40.2 (4.1) Mb: 40.2 (4.1) Mb: 40.2 (4.1)
Mc: 65.7 (6.7) Mc: 65.7 (6.7) Mc: 33.3 (3.4 Mc: 33.3 (3.4
Overhang load length Ma direction: 450 | Ma direction: 450 | Ma direction: 450 | Ma direction: 450
mm max. max. max. max.
Mb/Mc directions: | Mb/Mc directions: | Mb/Mc directions: | Mb/Mc directions:
450 max. 450 max. 450 max. 450 max.

*1  Based on an acceleration of 0.3 G and the maximum speed.
*2  The maximum speed is assumed.
*3  The table below shows the relationship of acceleration/deceleration and loading capacity.
These values are not guaranteed and should be used only as a guide.
Even when the acceleration is equal to or below the rated acceleration, the loading capacity remains the same

as the value at the rated acceleration.

. Loading capacity by acceleration (kg)
Type Lead Maximum speed 535 T 04G | 056 | 06G | 0.7G | 08G
SXMS
SXMM 12 mm 720 mm/sec 15 7 5 3 1 0.5
SZMS
SZMM 12 mm 600 mm/sec 3 2 15 1 0.5
Caution: e Use each actuator by observing its maximum speed.

e Take note that resonance may still occur at speeds below the applicable limit specified

above, depending on the installation condition or operating conditions.

e Resonance of the ball screw shaft may increase the noise level or cause vibration,

resulting in a shorter service life of the machine.

o |f each actuator is used independently, write a program conforming to the maximum

speed of the actuator (refer to the table above). If multiple actuators are used in a

synchronized operation, write a program conforming to the lowest of the maximum

speeds applicable to all synchronized actuators.

e In either way, always check the maximum speed of each applicable actuator when writing

a program.
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6.2 Medium type

Model Unit MXMS, horizontal specification MXMM, horizontal specification
Lead 20 30 20 30
Stroke mm 500 to 1500 500 to 1500 330 to 1530 330 to 1530
Rated thrust N 170.9 113.9 170.9 113.9
Maximum speed mm/sec 1200 1800 1200 1800
Rated acceleration ° G 0.3 0.3 0.3 0.3
Maximum
acceleration/deceleration” G 0.8 1.0 0.8 1.0
Loading capacity at rated 40 25 40 25
acceleration’ kgf (When used (When used (When used (When used
horizontally) horizontally) horizontally) horizontally)
Loading capacity at 25 0.5 2.5 0.5
maximum acceleration kgf (When used (When used (When used (When used
horizontally) horizontally) horizontally) horizontally)
Positioning repeatability mm +0.01 +0.01 +0.01 +0.01
Load moment N Ma: 69.6 (7.1) Ma: 69.6 (7.1) Ma: 69.6 (7.1) Ma: 69.6 (7.1)
(kérfrjcm) Mb: 99.0 (10.1) Mb: 99.0 (10.1) Mb: 99.0 (10.1) Mb: 99.0 (10.1)
Mc: 161.7 (16.5) | Mc: 161.7 (16.5) | Mc: 161.7 (16.5) | Mc: 161.7 (16.5)
Overhang load length Ma direction: Ma direction: Ma direction: Ma direction:
mm 600 max. 600 max. 600 max. 600 max.
Mb/Mc directions: | Mb/Mc directions: | Mb/Mc directions: | Mb/Mc directions:
600 max. 600 max. 600 max. 600 max.

*1  Based on an acceleration of 0.3 G and the maximum speed.
*2  The maximum speed is assumed.
*3  The table below shows the relationship of acceleration/deceleration and loading capacity.

These values are not guaranteed and should be used only as a guide.
Even when the acceleration is equal to or below the rated acceleration, the loading capacity remains the same
as the value at the rated acceleration.

. Loading capacity by acceleration (kg)
Type Lead Maximum speed -5 357546 [ 0.56 | 0.6G | 0.7G | 0.8G | 0.9G | 1.0G
MXMS 20 mm 1200 mm/sec 40 28 18 10 5 2.5
MXMM 30 mm 1800 mm/sec 25 16 10 6 3.5 2 1 0.5

Caution: e Use each actuator by observing its maximum speed.
e Take note that resonance may still occur at speeds below the applicable limit specified

above, depending on the installation condition or operating conditions.

e Resonance of the ball screw shaft may increase the noise level or cause vibration,

resulting in a shorter service life of the machine.

o |f each actuator is used independently, write a program conforming to the maximum

speed of the actuator (refer to the table above). If multiple actuators are used in a

synchronized operation, write a program conforming to the lowest of the maximum

speeds applicable to all synchronized actuators.

o In either way, always check the maximum speed of each applicable actuator when writing
a program.
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Model Unit MXMXS, horizontal specification MZMS.,'ver.ncaI MZMM’. Vef"ca'
specification specification
Lead 20 30 20 30
Stroke mm 1600 to 2200 1600 to 2200 510 to 810 300 to 800
Rated thrust N 170.9 113.9 170.9 170.9
Maximum speed mm/sec 1200 1800 1000 1000
Rated acceleration G 0.3 0.3 0.3 0.3
Maximum ., e 0.3 0.3 0.5 0.5
acceleration/deceleration
Loading capacity at rated 40 25 6 6
acceleration kgf (When used (When used (When used (When used
horizontally) horizontally) vertically) vertically)
Loading capacity at 40 25 3 3
maximum acceleration kgf (When used (When used (When used (When used
horizontally) horizontally) vertically) vertically)
Positioning repeatability mm +0.01 +0.01 +0.01 +0.01
Load moment "’ N. m Ma: 69.6 (7.1) Ma: 69.6 (7.1) Ma: 69.6 (7.1) Ma: 69.6 (7.1)
(k.gf-cm) Mb: 99.0 (10.1) | Mb:99.0 (10.1) | Mb:99.0 (10.1) | Mb:99.0 (10.1)
Mc: 161.7 (16.5) | Mc: 161.7 (16.5) | Mc: 81.3 (8.3) Mc: 81.3 (8.3)
Overhang load length Ma direction: Ma direction: Ma direction: Ma direction:
mm 600 max. 600 max. 600 max. 600 max.
Mb/Mc directions: | Mb/Mc directions: | Mb/Mc directions: | Mb/Mc directions:
600 max. 600 max. 600 max. 600 max.

*1  Based on an acceleration of 0.3 G and the maximum speed.
*2  The maximum speed is assumed.
*3  The table below shows the relationship of acceleration/deceleration and loading capacity.
These values are not guaranteed and should be used only as a guide.
Even when the acceleration is equal to or below the rated acceleration, the loading capacity remains the same

as the value at the rated acceleration.

As for actuator types with mid-support, the maximum acceleration is the same as the rated acceleration.
Accordingly, the loading capacity at the maximum acceleration corresponds to the loading capacity at the rated

acceleration.

. Loading capacity by acceleration (kg)
Type Lead Maximum speed 030G 0.4G 05G
MXMXS 20 mm 1200 mm/sec 40 - -
30 mm 1800 mm/sec 25 - -
MZMS
MZMM 20 mm 1000 mm/sec 6 4 3

Caution: e Use each actuator by observing its maximum speed.
e Take note that resonance may still occur at speeds below the applicable limit specified

above, depending on the installation condition or operating conditions.

e Resonance of the ball screw shaft may increase the noise level or cause vibration,

resulting in a shorter service life of the machine.

¢ If each actuator is used independently, write a program conforming to the maximum

speed of the actuator (refer to the table above). If multiple actuators are used in a

synchronized operation, write a program conforming to the lowest of the maximum

speeds applicable to all synchronized actuators.

o In either way, always check the maximum speed of each applicable actuator when writing
a program.

26




/A INTELLIGENT ACTUATOR

6.3 Large type

Model Unit LXMS, horizontal specification LXMM, horizontal specification
Lead 20 40 20 40
Stroke mm 500 to 2200 500 to 2200 250 to 2250 250 to 2250
Rated thrust N 3401 170.0 3401 170.0
Maximum speed mm/sec 1300 2400 1300 2400
Rated acceleration™ G 0.3 0.3 0.3 0.3
Maximum
acceleration/deceleration G 10 1.0 1.0 1.0
Loading capacity at rated 80 40 80 40
acceleration” kgf (When used (When used (When used (When used
horizontally) horizontally) horizontally) horizontally)
Loading capacity at 24 10 24 10
maximum acceleration 2 kgf (When used (When used (When used (When used
horizontally) horizontally) horizontally) horizontally)
Positioning repeatability mm +0.01 +0.01 +0.01 +0.01
Load moment N. m Ma: 104.9 (10.7) | Ma: 104.9 (10.7) | Ma: 104.9 (10.7) | Ma: 104.9 (10.7)
(kéf-cm) Mb: 149.9 (15.3) | Mb: 149.9 (15.3) | Mb: 149.9 (15.3) | Mb: 149.9 (15.3)
Mc: 248.9 (25.4) | Mc: 248.9 (25.4) | Mc: 248.9 (25.4) | Mc: 248.9 (25.4)
Overhang load length Ma direction: Ma direction: Ma direction: Ma direction:
mm 750 max. 750 max. 750 max. 750 max.
Mb/Mc directions: | Mb/Mc directions: | Mb/Mc directions: | Mb/Mc directions:
750 max. 750 max. 750 max. 750 max.

*1  Based on an acceleration of 0.3 G and the maximum speed.
*2  The maximum speed is assumed.
*3  The table below shows the relationship of acceleration/deceleration and loading capacity.
These values are not guaranteed and should be used only as a guide.
Even when the acceleration is equal to or below the rated acceleration, the loading capacity remains the same

as the value at the rated acceleration.

. Loading capacity by acceleration (kg)
Type Lead Maximum speed I =53=752G [ 0.5G | 0.6G | 0.7G | 0.8G | 0.9G | 1.0G
LXMS 20 mm 1300 mm/sec 80 60 48 40 34 30 27 24
LXMM 40 mm 2400 mm/sec 40 30 25 20 17 15 13 10

Caution: e Use each actuator by observing its maximum speed.
e Take note that resonance may still occur at speeds below the applicable limit specified

above, depending on the installation condition or operating conditions.

e Resonance of the ball screw shaft may increase the noise level or cause vibration,

resulting in a shorter service life of the machine.

o If each actuator is used independently, write a program conforming to the maximum

speed of the actuator (refer to the table above). If multiple actuators are used in a

synchronized operation, write a program conforming to the lowest of the maximum

speeds applicable to all synchronized actuators.

¢ In either way, always check the maximum speed of each applicable actuator when writing
a program.
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Model Unit LXMXS, horizontal specification LZMS.’ 'verpcal LZMI\/I',.ver'tlcaI
specification specification
Lead 20 40 20 20
Stroke mm 2300 to 3000 2300 to 3000 500 to 1000 250 to 950
Rated thrust N 340.1 170.0 340.1 340.1
Maximum speed mm/sec 1300 2400 1000 1000
Rated acceleration*3 G 0.3 0.3 0.3 0.3
Maximum
acceleration/deceleration*3 G 0.3 0.3 038 038
Loading capacity at rated 80 40 16 16
acceleration*2 kgf (When used (When used (When used (When used
horizontally) horizontally) vertically) vertically)
Loading capacity at 80 40 6 6
maximum acceleration*2 kgf (When used (When used (When used (When used
horizontally) horizontally) vertically) vertically)
Positioning repeatability mm +0.01 +0.01 +0.01 +0.01
Load moment N. m Ma: 104.9 (107) | Ma: 104.9 (107) | Ma: 104.9 (107) | Ma: 104.9 (107)
(kéf-cm) Mb:104.9 (15.3) | Mb:104.9 (15.3) | Mb:104.9 (15.3) | Mb:104.9 (15.3)
Mc: 248.9 (25.4) | Mc: 248.9 (25.4) | Mc: 248.9 (25.4) | Mc: 248.9 (25.4)
Overhang load length Ma direction: Ma direction: Ma direction: Ma direction:
mm 750 max. 750 max. 750 max. 750 max.
Mb/Mc directions: | Mb/Mc directions: | Mb/Mc directions: | Mb/Mc directions:
750 max. 750 max. 750 max. 750 max.

*1  Based on an acceleration of 0.3 G and the maximum speed.
*2  The maximum speed is assumed.
*3  The table below shows the relationship of acceleration/deceleration and loading capacity.
These values are not guaranteed and should be used only as a guide.
Even when the acceleration is equal to or below the rated acceleration, the loading capacity remains the same

as the value at the rated acceleration.

As for actuator types with mid-support, the maximum acceleration is the same as the rated acceleration.
Accordingly, the loading capacity at the maximum acceleration corresponds to the loading capacity at the rated

acceleration.

. Loading capacity by acceleration (kg)
Type Lead Maximum speed 5351046 | 05G | 06G | 0.7G | 0.8G
20 mm 1300 mm/sec 80 - - - - -
LXMXS
40 mm 2400 mm/sec 40 - - - - -
LZMS
LZMM 20 mm 1000 mm/sec 16 12.3 11.1 10.1 9.2 6

Caution: e Use each actuator by observing its maximum speed.
e Take note that resonance may still occur at speeds below the applicable limit specified

above, depending on the installation condition or operating conditions.

e Resonance of the ball screw shaft may increase the noise level or cause vibration,

resulting in a shorter service life of the machine.

¢ |f each actuator is used independently, write a program conforming to the maximum

speed of the actuator (refer to the table above). If multiple actuators are used in a

synchronized operation, write a program conforming to the lowest of the maximum

speeds applicable to all synchronized actuators.

a program.

o In either way, always check the maximum speed of each applicable actuator when writing
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7. Operating and Storage Environment

7.1 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 Surrounding air temperature should be 0 to 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 waterdrop, oil mist or fluids used in cutting.

¢ Avoid exposure to sulfuric acid, hydrochloric acid and other chemicals. (The actuator is not designed by
considering chemical resistance.)

¢ No shock and vibration should be conveyed to this unit.

¢ Avoid extreme electromagnetic waves, ultraviolet rays and radiation.

In general, the environment should be one in which an operator can work without protective gear.

7.2 Storage Environment

e The storage environment should be similar to the operating environment.

o If the actuator is stored for a long period, pay special attention to prevent bedewing.

¢ We do not include moisture absorption agents when shipping the unit. If you are storing 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.

e The unit can withstand up to 60°C during a short storage interval but only up to 50°C if the storage
period is longer than one month.
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8. Installation

How to install the actuator is explained based on a single-axis configuration.

8.1 Installing the Actuator

The surface on which to install the actuator shall be a machined surface or a flat surface having
equivalent accuracy.

* Mounting holes are provided in the actuator base, so use these holes to install the actuator. Use M8
bolts conforming to strength category 10.9 or above, together with the dedicated washers that came with
the actuator (to prevent buckling).

A
. Tightening torque _ _ _ . . .
Apptllcc):l?ble Bolt bearing | Bolt bearing surface D|m(;nS|on DlmeEr:smn DlmeCnS|on
surface is steel is aluminum
Small type . .
SXMS, SXMM, szms, | Me | 25T (026 Refom) 50 7 6
SZMM ' '
Medium type
MXMS, MXMM, M8 70 9 5
MXMXS, MZMS, MZMM 31.3 Nem 14 Nem
Large type (3.19 kgfem) (1.43 kgfem)
LXMS, LXMM, LXMXS, M8 90 9 8
LZMS, LZMM

About tightening screws
¢ Use hexagonal socket head bolts as the male threads with which to install the actuator base.
¢ Use of high-strength bolts conforming to ISO 10.9 or above is recommended.
¢ The effective engagement length between the bolt and female thread shall be at least the value
specified below:
When the male thread is made of steel — Same as the nominal diameter
When the male thread is made of aluminum — 1.8 times of nominal diameter
o [f the bolt bearing surface is made of aluminum, also use a dedicated washer for high-strength bolt. (If
the bolt is applied without an appropriate washer, the bearing surface may buckle.)
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* On an actuator of single-slider specification, the home is located on the end where the IAl logo is
attached on the side face of the screw cover. Pay attention to the direction when installing the actuator.

Counter-home side

Model nameplate

Home side
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8.2 Installation Surface

¢ The frame shall have sufficient structural rigidity to prevent vibration.

¢ The surface on which to install the actuator shall be a machined surface or a flat surface having
equivalent accuracy, where the surface flatness shall be within +0.05 mm.

¢ Provide the space needed to carry out maintenance work.

¢ The side and bottom faces of the actuator base are used as reference surfaces for slider travel
alignment.

o If high traveling accuracy is required, install the actuator using these surfaces as a reference.

Reference surface Reference surface

As shown above, the side faces of the base are used as reference surfaces for slider travel
alignment. If high traveling accuracy is required, install the actuator using these surfaces as a
reference.

When installing the actuator on a frame using the reference surfaces of the base, provide the required
machining by following the figure below.

When machining the surface, provide a margin corresponding to the thickness of the cover to prevent the
ends of the actuator from contacting the front cover and rear cover.

< 4+> R0.3 max.
Dimension A (mm)

ﬁ e 3to5
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8.3 Installing a Load on the Slider

e Tapped holes are provided in the slider, so use these holes to securely affix a load.
The affixing method varies depending on how the actuator is installed.

o If the slider is affixed to move the actuator body, also use the slider’s tapped holes for installation. (When
installing a heavy object, also use pins.)

e Two reamed holes are provided in the slider, so use these holes if position accuracy must be maintained
after removal/reinstallation. If the application requires fine-tuning of the squareness, etc., use one of the
slider’s reamed holes for adjustment.

o Keep the screw-in depth to 20 mm or less.

If the bolt is screwed in beyond the above dimension, the tip of the bolt may damage the side cover and
consequently the actuator.

® Small type ® Medium type
SXMS, SXMM, SZMS, SZMM MXMS, MXMM, MXMXS, MZMS, MZMM
[‘ 45 _ 45 2@6HT7.depth 10 65 65 2.26H7. depth 10
liZJ P —— 1L ) ’z’@--&;@ﬁ

A
—_
90
Reamed pitch +0.02
\—\.";\\
3\ 'i\
i
|
120
eamed p‘tch +0.02
|
i

< < R — 4 550 =
f o0 0.0 PO ' ! T N
“\4-M8, depth 20
] 0| \.4-M6. depth 18 30 30 | “4-M6.depth20

® Large type
LXMS, LXMM, LXLMXS, LZMS, LZMM

2-@8H7, depth 10 8-M8, depth 22
75 75

- N, - A -

T 1000 0 @ 0 300

129

L1900 0 @ 0O © 00
35 80 35

20 110 20

- - - -
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8.4 Installing the Connector Box, and T-groove

On the nut rotary actuators of medium and large types, M4 T-grooves are provided on the side face of the
base for installing the connector box, cable track receiver and other items required by the combination
specification. (See the figure below.)

If the combined specification requires a wiring kit, use this T-slot to install the kit.

The T-slot can also be used to install sensors or secure wires or for various other purposes as deemed
necessary.

N
AN

1.3

n
o
R
o

Caution: e Although square nuts are recommended, general hexagonal nuts can also be used with
the T-slot.
¢ When installing a bolt in the T-slot, pay attention to the bolt length to make sure the tip of
the bolt will not contact the bottom of the T-slot.
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9. Connecting to the Controller

How to wire the actuator with the controller is explained based on a single-axis configuration.

If you ordered a single-axis actuator, your actuator should have a 3-meter or 5-meter single-axis cable
preassembled with the actuator body. Plug the connector at the end of the cable directly into the

connector.

If the actuator is of multi-slider specification, make sure the connectors are joined correctly by referring to

the marker tubes (M1, M2, PG1, PG2) at the cable ends.

¢ Do not extend or shorten the cable by cutting, or reconnect the cable.

¢ Although the standard cable offers excellent flexibility, it is not a robot cable. Use a robot cable if the
cable is to be stored in a moving cable duct (cable track, etc.).

If you wish to change the cable specification, contact IAl.

® Connecting to the controller

An example of connection with a XSEL controller is shown below. The actuator can also be connected

to SSEL and SCON controllers.

XSEL P/Q controller

(-] -]

Control power supply
Drive power supply

Teaching
pendant

Encoder cable

- Il

i PC software
I, <IA-101-X-MX>
=2

Controller connection cables

Motor cable Encoder cable
Standard CB-X-MAOOO CB-X2-PAOOO
With LS/creep sensors CB-X-MAOOO CB-X2-PLAOOO
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When designing an application system using actuators and controllers, incorrect wiring or connection of
each cable may cause unexpected problems such as a disconnected cable or poor contact, or even a
runaway system. This section explains prohibited handling of cables. Read the information carefully to
connect the cables properly.

¢ Do not cut any of the cables to reduce its length or reconnect the cut cable with other cable to extend the
wiring length or for any other purpose.

o If the cables cannot be mounted, connect them within the range in which the cables bend with their own
weight or in a big radius of a standing cable hose, etc, so that the cable loads will be reduced.

¢ Do not let the cable flex at a single point. Steel band
(piano wire)

¢ Do not let the cable bend, kink or twist.

¢ Do not pull the cable with a strong force.

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

X

~I
S

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

ML%
L 3

X X X
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¢ When fixing the cable, provide a moderate slack and do not tension it too tight.

)i X X
”; L Y

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

¢ Separate the 1/0 and communication lines from the power and drive lines. Do not guide them together in
the duct.

Power line
Signal lines (flat cable)
¢ Pay attention to the following points when using the cable track.

¢ Do not let the cable got 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).

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

/ Cable track

Cable

&Warning

¢ Before connecting or disconnecting any cable, be sure to turn off the controller power.
If a cable is connected/disconnected while the controller power is on, the actuator may malfunction
and cause serious accident or damage to the machine.

¢ Incompletely connected connectors may cause the actuator to malfunction and create a dangerous
situation. Be sure to confirm that all connectors are connected properly.
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10. Notes on Operation

10.1  Load Applied to the Actuator

e The load specified in the specification table must not be exceeded.
In particular, pay attention to the moments applied to the slider, allowable overhang length and loaded
mass.

o If the actuator is used as the Y-axis in a cantilever X-Y robot, the base becomes vulnerable to
deformation. Accordingly, keep the Ma and Mc moments to one half the rated moment or below. (Refer
to the figure below.)

Small type SXMS, SXMM, SZMS, SZMM
Allowable load moments

Ma Mb Mc
28.4 N'm (2.9 kgf-m) 40.2 N'm (4.1 kgf-m) 65.7 N-m (6.7 kgf-m)
Allowable overhang lengths
Ma direction Mb direction Mc direction
450 mm max. 450 mm max. 450 mm max.

Medium type ~ MXMS, MXMM, MXMXS, MZMS, MZMM
Allowable load moments

Ma Mb Mc
69.6 N'm (7.1 kgf-m) 99.0 N'm (10.1 kgf:m) 161.7 N-m (16.5 kgf-m)
Allowable overhang lengths
Ma direction Mb direction Mc direction
600 mm max. 600 mm max. 600 mm max.

Large type LXMS, LXMM, LXMXS, LZMS, LZMM
Allowable load moments

Ma Mb Mc
104.9 N-m (10.7 kgf-m) 149.9 N'm (15.3 kgf-m) 248.9 N-m (25.4 kgf-m)
Allowable overhang lengths
Ma direction Mb direction Mc direction
750 max. 750 max. 750 max.

® The allowable overhang lengths are based on a configuration where the center of gravity of the
installed article is positioned at ﬁge half the overhang length.

P Mb/Mc directions  Ma direction
I — L
e I I R
e Ma LEJ.
J iy p-tE
M ==
| Directions of moment | | Directions of overhang

Application of an excessive load moment may lead to unwanted outcomes such as a shorter service life of
the guide. If the overhang length exceeds the allowable value, vibration may occur or the service life of the
guide may be negatively affected.
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10.2 Duty

Keep the duty to 50% or below so that the actuator will last for a long time without stopping due to errors.

Duty (%) = Operating time / (Operating time + Stopped time) x 100

If the duty is too high, an overload error and other errors may generate.
If the actuator generated an error, increase the stopped time to lower the duty.

10.3 About Home Return
10.3.1 Operating Principles of Home Return

This actuator implements a home return in the following steps:

[11 Upon receiving a home return command, the actuator determines the moving direction based on the
specified parameter.

[2] The actuator detects a home sensor signal during the return operation.

[3] After detecting the home sensor signal, the actuator reverses its direction and operates until a phase
Z signal is detected, upon which the actuator defines the applicable position as the reference point.

[4] The actuator travels further by the offset specified by a parameter, and defines the achieved position
as the home.

10.3.2 Fine-tuning the Home Position

The motor revolution after a home sensor signal is detected until a phase Z signal generates has been
adjusted prior to shipment.

The table below shows the standard distances from the stopper, reached by the slider when it reverses its
direction upon detecting a home sensor signal and eventually stops at the home position.

Lead Distance from mechanical stopper (mm)
20 mm or less 5+1
Over 20 mm 5+£2

If the direction of home return remains the same, the home position for each actuator can be fine-tuned
using the applicable distance shown above by changing the parameter. Follow the steps below to fine-
tune the home position:

[11 Perform a home return operation to check the home.

[2] Calculate the difference between the current home position and desired home position, and correct
the parameter accordingly.
The value set in the parameter represents an offset in the positive moving direction of the actuator.
(The position cannot be corrected in the negative direction.)

[3] Increasing the offset will narrow the moving range of the actuator.
If an offset exceeding 1 mm has been set, also adjust the stroke soft limits.

A Warning

The encoder not only detects angles of rotation and home signals, but it also serves an important
role in the switching of phases in the AC-servo power line. For this reason, the encoder phases
have been adjusted precisely. Never touch the encoder to change the home.
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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.

E)gternal \{isual . Interngl Grease supply | Mid-support wire
inspection inspection
Start of operation O
After 1 month of operation O
Every 3 months O O*1
After 6 months of operation O O
After 1 year of operation O O O
Every 6 months thereafter O
Every year O O O 0*2

*1 Add grease if degradation of grease is observed in the internal inspection.

*2 Carry out the required adjustment if the actuator has a mid-support.

11.2 External Visual Inspection

Check the following items in the external visual inspection.

Body Loose mounting bolts?
Cables Damage to cables or connection to connector box?
General Unusual noise or vibrations?
11.3 Cleaning

Wipe off dirt with a soft cloth.

40

Clean the exterior as needed.

Do not use strong compressed air on the actuator, as it may force dust into the crevices.
Do not use petroleum-based solvents, as they may damage resin or coated surfaces.
If the unit is badly soiled, apply a neutral detergent or alcohol to a soft cloth and wipe lightly.
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11.4 Internal Inspection

Turn off the power and remove the screw cover to visually inspect the interior.
Check the following items in the internal inspection.

Body Loose mounting bolts?
Guide Lubrication condition okay? Soiling?
Ball screw Lubrication condition okay? Soiling?

Visually check the condition inside the actuator. Specifically, check for entry of dust and other foreign
matters and the lubrication condition.

Even if the grease on the guide and ball screw has turned brown, a good lubrication condition is
maintained if the traveling surface is wet and glossy.

If the grease has become dirty and is no longer glossy, or when you notice a shortage of grease after a
long period of use, clean each area and add grease.

The internal inspection procedure is specified below.
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An example of how to check the interior of large types is given below. Follow the same procedure to check
the interior of small and medium types.

[11 Use an Allen wrench of 1.5 mm in width across flats to take out the end cover.

[2] Remove the screw cover using an Allen wrench of 2.0 mm across flats.
(For small types, use an Allen wrench of 1.5 mm in width across flats.)

[3] Check the interior.

Ball screw

[4] After the check, assemble the parts by following the same steps in reverse.
When installing the screw cover, make sure the side face bearing the IAl logo is on the same side as
the serial number label on the base.

Screw-cover affixing bolt [M4 x 5] Tightening torque = 0.6 Nem
[M3 x 5] Tightening torque = 0.7 Nem
End-cover affixing bolt [M3 x 6] Tightening torque = 0.4 Nem

Caution: The hollow-shaft motor has been adjusted at the
factory prior to installation. Never loosen the mounting

bolts of the hollow-shaft motor. Bolt
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11.5 Internal Cleaning

¢ Clean each area using a soft cloth, etc.
* Do not blow compressed air onto the internal parts, as dust may enter through gaps and openings.
* Do not use petroleum solvent, neutral detergent or alcohol.
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11.6 Greasing the Guide

11.6.1 Applicable Grease

Lithium grease is used.
The following grease has been applied prior to shipment.

Kyodo Yushi Daphne Eponex 2

Other manufacturers offer different greases equivalent to the above product. Contact each manufacturer
and ask them to suggest equivalent greases corresponding to the product specified above. Examples of
equivalent grease products are listed below.

Showa Shell Sekiyu Albania Grease 2
Mobil Sekiyu Mobilux 2
& Warning!!

Never use fluorine grease. If fluorine grease is mixed with lithium grease, lithium grease will lose its
intended lubrication property and the machine may be damaged.
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11.6.2 How to Add Grease
(1) Small type: SXMS, SXMM, SZMS, SZMM
Medium type: MXMS, MXMM, MXMXS, MZMS, MZMM

A grease nipple is provided inside the home-side stopper of the slider, so add grease from this grease
nipple.

[11 Use an Allen wrench of 1.5 mm in width across flats to remove the two screws and take out the end
cover on the home side.

[21 Move the slider all the way to the home side.
[3] Insert a grease gun into the hole provided at the end bracket, secure the slider so that it won’t move,
and then add grease. (For the specific positions, see the figures on the next page.)
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® Small type: SXMS, SXMM, SZMS, SZMM

1610 )

Grease nipple /

50 Grease nipple
N

® Medium type: MXMS, MXMM, MXMXS, MZMS, MZMM

[ - 8 ||||r1wf

75
Grease nipple . o ‘ Grease nipple
./ (Mid-support specification: 105)

[4] Move the slider back and forth several times by hand.
[5] Repeat the above steps to add grease.

[6] Use a waste cloth, etc., to wipe off grease that has overflowed from the slider.

{911
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()

(1]

(2]
3]
(4]

Large type: LXMS, LXMM, LXMXS, LZMS, LZMM

Two grease nipples are found, one each on the right and left sides of the slider. Apply grease from
these nipples.

Using a grease gun, apply grease from the grease nipples located on the end faces of the slider.
(Refer to the figure below for the positions of grease nipples.)

Grease nipple positions on the slider

Move the slider back and forth several times by hand.
Repeat the above steps to apply more grease.
Use a waste cloth, etc., to wipe off grease that has overflowed from the slider.
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11.7 How to Add Grease to the Ball Screw

11.7.1 Applicable Grease

The following lithium grease has been applied prior to shipment.

Kyodo Yushi Multemp LRL 3

This grease has excellent properties including low heat generation and is suitable for ball screws.
For information on equivalent products (lithium greases), refer to the section on greasing the guide.

A Warning

Never use fluorine grease. If fluorine grease is mixed with lithium grease, lithium grease will lose its
intended lubrication property and the machine may be damaged.

11.7.2 How to Apply Grease

Clean the ball screw before applying grease. Apply grease by hand, and then move the slider back and
forth to let grease spread evenly. Finally, wipe off excess grease that has overflowed from the nut.

Move the slider. If the actuator is equipped
with a brake, release the brake.

Apply grease on the ball screw.

Caution: Adding too much grease may increase the agitation resistance and cause the ball screw
to generate heat easily or the excess grease attached to the ball screw may scatter and
dirty the surrounding area. Be sure to wipe off excess grease.
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11.8 Adjusting the Mid-support Wire Tension

[ltems required for adjustment]
e Allen wrenches
e Tension gauge (capable of exerting a push force of at least 1 kg (9.8 N))

[Procedure]
[11 Remove the end cover using an Allen wrench of 1.5 mm across flats.

[2] Remove the screw cover using an Allen wrench of 2.0 mm across flats.

[3] Loosen the two screws (M3 x 5) affixing one wire hook (base side) of the mid-support wire located at

the center of the base, so that the wire hook can be moved
Loosen the screws for only one wire hook on either the home side or counter-home side.

Wire hook
(base side)

Loosen the wire hook
on one side.

49



/A INTELLIGENT ACTUATOR

[4] Use atension gauge to push the loosened wire hook with the specified push force, and tighten the
two wire hook screws (M3 x 5).

Specified push force: 9.31 t0 9.8 N

Tighten the screws while pushing the wire
hook with the specified push force.

Tightening torque: 1.5 (N°m)

[5] Atfter the check, assemble the parts by following the same steps in reverse.
When installing the screw cover, make sure the side face bearing the IAl logo is on the same side as
the serial number label on the base.

Screw-cover affixing bolt [M4 x 5] Tightening torque = 0.6 Nem
End-cover affixing bolt [M3 x 6] Tightening torque = 0.4 Nem

Caution: The hollow-shaft motor has been adjusted at the
factory prior to installation. Never loosen the mounting

bolts of the hollow-shaft motor. Bolt

50



/A INMTELLIGENT ACTUATOR

11.9 Replace the Mid-support Wire

[Items required for replacement]

Mid-support wire Model: WR-LXMXS-(stroke)

Wire hook (base side):  As a replacement when the wire catch of the original hook is deformed.
Wire hook (motor side):  As a replacement when the wire catch of the original hook is deformed.
Allen wrenches

Tension gauge (capable of exerting a push force of at least 1 kg (9.8 N))

[Procedure]
[11 Remove the end cover using an Allen wrench of 1.5 mm across flats.

[2] Remove the screw cover using an Allen wrench of 2.0 mm across flats.
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[3] Loosen the two screws (M3 x 5) affixing one wire hook (base side) of the mid-support wire located at
the center of the base, so that the wire hook can be moved.
Loosen the screws for only one wire hook on either the home side or counter-home side.

Wire hook

(base side)
'u\'\\\\\\\\\\\\\\\\\\-.-.

o R

. "LL LA
h\\\u\\\\hﬁ\%iﬁi*ﬁ‘t“‘i
- I

Loosen the wire hook
on one side.

If the wire catch of the hook (base side) is deformed, replace the wire hook as follows:

Replace the wire hook on one side (base side) with a replacement hook, and tighten the two
screws (M3 x 5) by keeping approx. 5 mm between the slot end and each screw as shown below.
Also replace the wire hook on the other side (base side) with a replacement hook, and loosely
tighten the two screws (M3 x 5) so that the wire hook can be moved.

Approx. 5 mm Loosely tighten the screws.

Tighten the screws.
Tightening torque: 1.5 (N*m)
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[4] Remove the wire from the wire hook whose screws have been loosened.
Remove the wire from the wire hook (base side). Next, pull out the wire through the delrin bearing
at the mid-support and remove it from the wire hook (motor side).

Remove the wire.

Pull out the wire through
the delrin bearing.

Remove the wire.

[5] Follow the same steps to also remove the wire from the wire hook (base side) whose screws have
not been loosened.
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[6] Hook one end of the replacement wire on the wire hook (base side) whose screws have not been
loosened. Guide the other end of the wire under the motor and bring it to the mid-support, and hook
the wire on the delrin bearing at the mid-support. Next, pull the wire further to the motor and hook it
on the wire hook at the motor.

Hook one end of the replacement
wire on the wire hook.

Guide the replacement wire
under the motor.

Hook the replacement wire on
the delrin bearing by looping the
wire over the bearing from below.

Hook the replacement wire on
the wire hook (motor side).
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When hooking the wire in step [6], you may find the wire catch of the hook (motor side) deformed. In this
case, replace the wire hook as follows:

Replace the wire hook with a replacement wire hook (motor side), and tighten the two screws
(M3 x 6).

Tighten the screws.
Tightening torque: 1.5 (N*m)

[71 Follow the same steps to also attach the wire to the wire hook (base side) whose screws have been
loosened. Specifically, guide the wire from the wire hook (base side) to the delrin bearing at the mid-

support, and attach it to the wire hook (motor side).

When hooking the wire in step [7], you may find the wire catch of the hook (motor side) deformed. In
this case, replace the wire in the same manner.
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[8] Use atension gauge to push the wire hook (base side) whose screws have been loosened with the
specified push force, and tighten the two wire hook screws (M3 x 5).

Specified push force: 9.31 to 9.8 N

Tighten the screws while pushing the wire
hook with the specified push force.

Tightening torque: 1.5 (N*m)

[9] After the check, assemble the parts by following the same steps in reverse.
When installing the screw cover, make sure the side face bearing the IAl logo is on the same side as
the serial number label on the base.

Screw-cover affixing bolt [M4 x 5] Tightening torque = 0.6 Nem
End-cover affixing bolt [M3 x 6] Tightening torque = 0.4 Nem

Caution: The hollow-shaft motor has been adjusted at the
factory prior to installation. Never loosen the mounting

bolts of the hollow-shaft motor. Bolt
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12. Troubleshooting
12.1 What to Do When an Error Occurs

If an encoder open error, driver overload error, deviation overflow error or any other error occurs, do not
hastily determine that the robot or controller is faulty. Refer to the information below and check if the
problem can be corrected by the applicable procedure. If the problem still persists after the
troubleshooting procedure, contact IAl and provide us with detailed information regarding the problem

condition.

12.2 Encoder Open Error (Error Code: D12)

[ Encoder open error ]

1

YES

Connector wiring error?

L w

YES
Broken cable?
If a replacement controller is
available, swap the controllers NO
and check the operation.
YES

Faulty controller?

!

If the problem still persists, contact
IAL

[1] The connector is not securely
connected.

[2] Loose pins.

[3] Wrong addresses (the motor
and encoder connectors are
connected in reverse).

Replace the cable.

Replace the controller.
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12.3 Driver Overload Error (Error Code: DOA)

‘ Driver overload error ‘

YES

High operation duty?

1

YES

Slider receiving an external
force or resistance?

!

Turn off the power and move
the slider by hand to check.

YES

Mechanical movement of the
actuator heavy?

1

If a replacement controller is
available, swap the controllers
and check the operation.

YES

If the problem still persists, contact
1AL

58

Review the operating
conditions by referring to the
operating manual

(10, “Selection Conditions”).

Remove the external force or
resistance.

Repair

Replace the controller.
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12.4 Deviation Overflow Error (Error Code: C6B)

{ Deviation overflow error ]

YES

Reduce the
acceleration/deceleration.

Excessive
acceleration/deceleration relative
to the load capacity?

Broken motor cable?

- Replace the motor cable.

[1] The connector is not securely
connected.

[2] Loose pins.

[3] Wrong addresses (the motor
and encoder connectors are
connected in reverse).

Slider contacting any
peripheral equipment?

‘ Remove the contacting object.

If a replacement controller is
available, swap the controllers
and check the operation.

Replace the controller.

If the problem still persists, contact
IAL
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13. Warranty

13.1 Warranty period

One of the following periods, whichever is shorter:

¢ 18 months after shipment from IAl
¢ 12 months after delivery to the location specified by the user
¢ 2,500 hours after start 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] Anything other than our product

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

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

[4] A natural disaster, man-made disaster, incident or accident for which we are not liable

[5] Natural fading of paint or other symptoms of aging

[6] Wear, depletion or other expected result of use

[7] Operation noise, vibration or other subjective sensation not affecting function or maintenance

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

13.3 Honoring the warranty

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

13.4 Limited liability

60

(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:

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

[2] A mechanism or mechanical equipment intended to move or transport people (such as a
vehicle, railway facility or aviation facility)

[3] Important safety parts of mechanical equipment (such as safety devices)

[4] Equipment used to handle cultural assets, art or other irreplaceable items

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

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:

[1] Guidance for installation/adjustment and witnessing of test operation

[2] Maintenance and inspection

[3] Technical guidance and education on operating/wiring methods, etc.

[4] Technical guidance and education on programming and other items related to programs
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14. Change History

Date revised

Description of revision

Feb. 2009

Aug. 2011

Mar. 2012

Version 2
Small types: SXMS, SXMM, SZMS, SZMM
Medium types: MXMS, MXMM, MXMXS, MZMS, MZMM

Version 3
* “Please Read Before Use” is changed
« “Safety Precautions” is changed to “Safety Guide”
*P.49 9,800N —9.8N
+P.50 9,310t0 9,800 N - 9.31 Nt0 9.8 N
*P.51 9,800N —9.8N
+P.56 9,310t0 9,800 N - 9.31 Nto 9.8 N
* P.60, 61 Contents changed in 13. Warranty

Version 4

* P.26 Graph added for MXMXS transportable weight

» P.27 Graph of transportable weight for each speed
Lead 20mm 2400mm/sec — 1300/sec
Lead 40mm 1200mm/sec — 2400/sec

* P.28 Graph added for LXMXS transportable weight

* P.30 Note changed to 1.8 times more of the nominal diameter for the length of
thread engagement on aluminum
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