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Please Read Before Use

Thank you for purchasing our product.

This instruction manual explains the handling methods, structure and maintenance of this product,
providing the information you need in order 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.

Please downloaded the user’s manual from our website.
You can download it free of charge. User registration is required for the first time downloading.
URL : www.iai-robot.co.jp/data_dI/CAD_MANUAL/

When using the product, print out of the necessary portions of the relevant manual, or please
display it on your computer, tablet terminal, etc. so that you can check it immediately.

After reading the instruction manual, keep it in a convenient place so that whoever is handling the
product can refer to it quickly when necessary.

[Important]

¢ This instruction manual is an original document dedicated for this product.

e This product cannot be used in ways not shown in this instruction manual. 1Al shall not be
liable for any result whatsoever arising from the use of the product in any other way than what
is noted in the manual.

¢ The information contained in this instruction manual is subject to change without notice for the
purpose of product improvement.

¢ If any issues arise regarding the information contained in this instruction manual, contact our
customer center or the nearest sales office.

e Use or reproduction of this instruction manual in full or in part without permission is prohibited.

e The company names, names of products and trademarks of each company shown in the text
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.

No. Opergtlc_)n 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 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.

ME3726-4M
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No. DOper?tlt_)n 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 instruction 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.

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.
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

ME3726-4M
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No. Oper?tlt_)n Description
Description
4 |Installation and | (2) Cable Wiring

Start

Use our company’s genuine cables for connecting between the actuator and
controller, and for the teaching tool.

Do not scratch on the cable. Do not bend it forcibly. Do not pull it. Do not coil
it around. Do not insert it. Do not put any heavy thing on it.

Failure to do so may cause a fire, electric shock or malfunction due to
leakage or continuity error.

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

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

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

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

3

) Grounding

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

For the ground terminal (PE) on the AC power cable of the controller and the
grounding plate in the control panel, make sure 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
standards and criteria).

For detail, follow the description in [an instruction manual of each controller
or controller built-in actuator].

Conduct functional grounding on the FG terminal for a controller supplying
24V DC or a controller built-in type actuator. In order to minimize influence to
mechanical operation given by electromagnetic interference (noise) to an
electrical device or insulation failure, conduct grounding on a terminal or a
conductor that is electrically stable. The reference impedance should be
Type D (Former Class 3, ground resistance 100Q or less).

ME3726-4M
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No. Oper?tlt_)n Description
Description
4 |Installation and | (4) Safety Measures

Start

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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Operation

No. Description

Description

6 | Trial Operation

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 After the teaching or programming operation, perform the check operation

one step by one step and then shift to the automatic operation.

e When the check operation is to be performed inside the safety protection

fence, perform the check operation using the previously specified work
procedure like the teaching operation.

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

Do not touch the terminal block or any of the various setting switches in the
power ON mode.

Failure to do so may result in an electric shock or malfunction.

7 | Automatic
Operation

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

Before starting automatic operation, make sure that all peripheral equipment
is in an automatic-operation-ready state and there is no alarm indication.
Make sure to operate automatic operation start from outside of the safety
protection fence.

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

e 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.

ME3726-4M
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No. Oper?tlt_)n Description
Description
8 |Maintenance e When the work is carried out with 2 or more persons, make it clear who is to

and Inspection

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.

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 removed cover or 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.

11

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 instruction
manual of each unit to ensure the safety.

e Using the devise in a way not indicated by IAl may lose the protection
performance equipped to the device.
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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. & Danger

Warning This indicates a potentially hazardous situation which, if the product & 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
& Caution
damage.

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

use this product properly.

ME3726-4M 7
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Caution in Handling

3.

Make sure to follow the usage condition, environment and specification range

of the product.
In case it is not secured, it may cause a drop in performance or malfunction of the product.

Positioning Repeatability Does Not Change Even If the Positioning Band is
Changed.

It would not improve the positioning accuracy repeatability even if setting the positioning band
narrower than it originally was at the delivery. The change of the positioning width is to change
the timing to output the positioning complete signal when a positioning is conducted. The
positioning complete signal is output when the residual amount of movement gets into the
range that is set as the positioning band.

Make sure to attach Robot properly by following this operation manual.

& Danger: Not holding or fixing the robot securely may cause not only to generate abnormal

noise and vibration, to malfunction or to shorten the life, but also to lead to an
unexpected operation, which may result in a critical accident such as a
destruction of the unit, work piece or peripherals, or death or heavy injury.

Make sure to connect the robot and controller with the same serial number.
Even if the controller is a model that is applicable for the robot, a misalignment in position will
occur if the serial number is not matched.

ME3726-4M
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International Standards Compliances

This product complies with the following overseas standard.
Refer to Overseas Standard Compliance Manual (ME0287) for more detailed information.

RoHS3 Directive CE Marking
© @)
©: Complied in Standard O: Option

ME3726-4M
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Names of the Parts

2" Arm Top Panel

Right Cover (2" Arm )

Upper Bracket

Joint Shaft

Ball Spline

Ball Screw

|
|
i
I/ | Heat Sink Plate  J2-Axis
1 U
| |
|

Left Cover (2 Arm)

Top Cover
(1t Arm)

4-06 Quick joint User Connector

ALM (Display)

BK SW
(Brake Release Switch)

Panel Bracket

J1-Axis
J2
Mechanical

Stopper 0 O

15t Arm

2" Arm I

]
! Side Cover !
| (1%t Arm)

Lower Bracket

Vertical
Axis

Rotation
Axis

Bottom Cover
(1t Arm)

External Cable
Panel

4-¢06 & -

i Quick joint
#

1

M Connector

Base Plate

FG Grounding
terminal

PG Connector

User Wiring Connector
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[Labels]

On the unit body, there are some labels attached as shown in the figures below. Caution and
warning labels describe the necessary things in order to use the robot safely.

Warning on Handling
of the Vertical Axis
A E &

QM »t(f!ui urh :

iilll[b Urga
Pleist

e
o lrmu ﬁttbﬁ w:“mn

A WARNING

Warning on Handling
of the Vertical Axis

i

>

I\ Position Change
0 ' Detaching Prohibition Label
Jf | @ P\ E8 CAUTION
e | A ke rang

@4
A T 3
ZGCsL . BRBAE Y.
SPRBUTCER by O 3 b

L3 HS?IECK Fx—2
CERABERI K Yo

*am ' uw]; exepnlye
ek laud 1o

e l 4118 shaft 18 H may thige
it robol.

of srion danugs fa th

LA WARNING

High Temperature
Caution Label |

Robot Aerial Number

MODEL  [X-NNNLIDAD-5L-#4
SCRIAL Ns. XX350298

WOE 11 MR

Warning Against
Electric Shock

Position Change ‘
Detaching |
Prohibition Label

A CAUTION !
Wt elaigs o ponibion ond dord veme

Prohibition of Entry

into the Operation Area

A & % |4\ DANGER

« EEE T ) 7REIARE

. BESRLRI KndY

* KEEP CLEAR OF WORK
AREA DURING OPERATION.

= SERIOUS [NJURY WAY
RESULT,
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1. Specifications Check

1.1 Product Check
The standard configuration of this product is comprised of the following parts.
See the component list for the details of the enclosed components. If you find any fault or
missing parts,contact your local IAl distributor.

1.1.1 Parts
No. ltem Model number Quantity Remarks
Refer to “How to Read the
1 |Robot Model Nameplate” and “How | 1 set
to Read the Model Number.”
2 |Dedicated Controller 1 set
Accessories
Referto 1.4
3 [Motor « Encoder Cables 1set | Motor « Encoder
Cables
4 |D-Sub Connector with 25 Pins 1 g .
2" arm side
5 Hood Set 1 user connector
(D-Sub Connector with 25 Pins)
6 |D-Sub Connector with 37 Pins 1 .
Base side user
7 Hood Set 1 connector
(D-Sub Connector with 37 Pins)
Hex Socket Button Head Screw For the cover
8 1 on tapped hole
M10x15
for eyebolt
9 |Safety Guide 1
1.1.2 Operation Manuals related to this product
No. Item Control No.
1 |Instruction Manual for RA/SA/RAX/SAX/RAXD/SAXD Controller MEO0359
2 |Operation Manual for XSEL-R/S/RX/SX/RXD/SXD Controller ME0313
Operation Manual for
3 | XSEL-P/Q/PCT/QCT/PX/QX/R/S/RX/SX/RXD/SXD — RC Gateway MEO0188
Function
4 | Operation Manual for PC Software 1A-101-X-MW/IA-101-X-USBMW ME0154
5 |Operation Manual for Teaching Pendant SEL-T/TD/TG MEO0183
Instruction Manual for Touch Panel Teaching TB-01/01D/01DR
. ME0325
Applicable for Program Controller
Instruction Manual for Touch Panel Teaching TB-02/02D
) MEO0356
Applicable for Program Controller
8 |Operation Manual for DeviceNet ME0124
9 | Operation Manual for CC-Link MEQ0123
10 | Operation Manual for PROFIBUS MEQ153
11 |Operation Manual for EtherNet/IP MEOQ309
12 |Operation Manual for EtherCAT MEO0308
13 | Operation Manual for |A Net MEQ307
ME3726-4M 13
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1.1.3 How to Read the Model Nameplate

p
Model —| MODEL IX-NNN10040-5L-T2
Serial number —P\SERIAL No.000061911 MADE IN JAPAN

1.1.4 How to Read the Model Number
IX-NNN10040-5L-T2-*

Series Name Identification for IAl use only et
SCARA robot
Applicable controller>
<Type ) ) T2 : XSEL-SX
Arm length 1000mm/Vertical axis 400mm XSEL-SAX
NNN10040 Cable length>
Arm length 1200mm/Vertical axis 400mm 5. - 5m
NNN12040 :

10L : 10m

Note 1  Identification for IAl use only: This may be marked for the purpose of IAl It is not an ID to describe the
model type.

14 ME3726-4M
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1.2 Specifications

1.2.1 Basic Specifications List

ltem Specifications Specifications
IX-NNN10040 IX-NNN12040
Vertical axis lead length mm 10 10
Degrees of freedom Four degrees of freedom Four degrees of freedom
Overall arm length 1000 1200
15t Arm length mm 500 700
2" Arm length 500 500
J1-Axis (15t Arm) d +140 +140
Movement J2-Axis (2™ Arm) egree +150 +150
range Vertical axis mm 400 400
Rotation axis degree +360 +360
T ot oo oy o mm/s 7356 8308
J1-Axis (15t Arm) dearee/s 273 273
Maximum J2-Axis (2™ Arm) 9 298 298
speed Vertical axis mm/s 1000 1000
Rotation axis degreels 1197.3 1197.3
Positioning 82‘;‘;:';3”}3'2')32)9 mm +0.040 +0.050
rerggiastiiﬁ'!:}g(ez) Vertical axis mm +0.020 +0.020
P Rotation axis degree +0.010 +0.010
Standard cycle time (Note 3) sec 0.59 0.66
Loading capacity Ratgd kg 20 20
Maximum 50 50
Vertical Axis Rated Thrust (Nete4) N 1020 1020
. . Z’-N\thg\sl\)/able load moment kgem? 05 05
Rotation AXis 5 icsible torque Nem 20.0 200
Allowable load moment Nem 50.0 50.0
Allowable load diameter (Note 6) mm 90 240
Encoder Absolute encoder
User wiring D-sub 25-pin (socket) with 25-core AWG26 shielded connector
User tubing 4 air tubes (outer diameter: ¢6, inner diameter: ¢4)
Surrounding air temperature 0 to 40°C
Surrounding humidity Humidity: 20 to 85%RH or less (non-condensing)
. Surrounding environment Refer to “2.2 Installation and Storage * Preservation Environment”
Environment -
Surrounding storage temperature 0 to 60°C
Surrounding storage humidity Humidity: 20 to 85%RH or less (non-condensing)
Protection class 1P20
Noise dB 78 78
Weight kg 93 97

ME3726-4M
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Note 1

Note 2

Note 3

Assuming PTP instruction operation. The maximum composite speed is not the maximum
speed of CP operation.

Positioning precision when the robot is operated repeatedly to one specified position from
the same starting position at the same speed and acceleration/deceleration using the
same arm (at a constant surrounding air temperature of 20°C).

It is not the absolute positioning accuracy.

Also, when the arm system is changed over or when positioning to one setting position is
made from several different positions, there may be a possibility that the robot may get
out of the specification range of the positioning accuracy repeatability.

It is the required time to run back and forth between positions that enable the fastest
motion under the following condition.

It is the time for back and forth cycle with 2kg of carrier, 25mm of vertical movement and
300mm of horizontal movement.

300mm

! v

(Note) Even though the standard cycle time is the required time determined under the fastest

Note 4
Note 5

Note 6

movement, continuous operation in the fastest movement cannot be conducted.
Pressing operation cannot be performed.
It is the allowable moment of inertia converted to the center of the revolution in the
rotation axis.
[Refer to 2.3.2 [2] Attachment of Load for the offset from the revolution center of the 4%
axis to the center of gravity of the load]If the center of gravity of the load is off the center
of the 4" axis, it may cause vibration depending on the profile or attachment stiffness of
the load. In such a case, reduce the speed and acceleration till the vibration disappears.
If the load is larger than the allowable diameter, it interferes with the robot body.
[Refer to 2.3.2 [2] Attachment of Load]

& Caution: e If the robot is operated at a speed or acceleration/deceleration exceeding the

allowable value, abnormal noise or vibration, failure, or shorter life may result.
e If the robot is operated under a load equal to or greater than the allowable load
moment, abnormalnoise or vibration, failure, or shorter life may result. In an
extreme case, flaking may occur.
e Attaching a load beyond the allowable overhang length may generate vibration
or abnormal noise.

16
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1.2.2 Operation Range and Operation Restriction

[11 Operation Range
(1) IX-NNN10040 Arm Length 1000 Right arm System

%08yQ suopeoynads | .

140

(2) IX-NNN10040 Arm Length1000 Left arm System

ME3726-4M 17
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(3) IX-NNN12040 Arm Length 1200 Right arm System

18
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[2] Operation Restriction
When a load or the arm of the robot interferes with the base or other equipment, restrict the
operation by attaching hex socket head screws (M8x15) to the M8 tapped holes for operation
restriction on the J1-axis or J2-axis that are shown in the figure below, and make the stopper
interfering absolute reset effective.
[Refer to (1) J1-Axis Operation Restriction Angles and (2) J2-Axis Operation Restriction Angles
for the angles to be able to restrict the operation.]

308y suoneoyneds | .

J1-Axis M8
Tapped Holes
for Rotational
Restriction

J2-Axis M8
Tapped Holes
for Rotational
Restriction

When load interferes with
a base area

When the operation restriction is applied, make sure to change the parameters in the
software limitation in Each Axis Parameter No. 7 and No. 8.

[Refer to (1) J1-Axis Operation Restriction Angles and (2) J2-Axis Operation Restriction
Angles for the soft limit values.]

Also, when having the stopper interfering absolute reset in the direction of operation
restriction, make sure to acquire the position of the stopper in Stopper Position Acquiring
Mode after that, and perform the stopper interfering absolute reset.

It is necessary to have a stopper interfering absolute reset in such cases as when replacing
the absolute backup batteries. Note that, if interference exists, the absolute reset process
cannot be executed, thus the recovery process faces difficulty.

Especially, the J2-axis with its arm length 1000 has a possibility that a load interferes with
the base without the operation restriction.

ME3726-4M 19
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(1) J1-Axis Operation Restriction Angles

J1-Axis M8
Tapped Holes
for Rotational

J1-axis of the angles of the mechanical ends, angles of the operation restrictions and the
parameters are as shown in the figures and table below.

When limiting the moveable angle, attach the M8x15 hex socket head screw for movement
limitation to an M8 tapped hole for J1-axis rotational limitation and change the soft limit, and
then acquire the stopper position and conduct the stopper push type absolute reset. [Refer to
4.9, “Absolute Reset”]

Positive
Direction

Negative
Direction

Positive
Direction

Negative
Direction

Restriction
Mechanical end angles from the top view of
J1-axis with M8 hex socket head screws for
rotational restriction allocated
(operation available on the side of
rotational restriction screws)
J1-Axis Operation Restriction Angles and Parameters
Software
Anale from Limitation
Angle of Stopper | Angle of Software Sg Parameter (Each
i L oftware ;
No. Position (ME) Limitation Lo Axis Parameter
Limitation to ME
[degree] [degree] [degree] No. 7 Software
9 Limitation +
J1-Axis)
- 1 11.5 1.5 10 91500
Lo 2 34.0 24.0 10 114000
§ o 3 56.5 46.5 10 136500
a®T 4 79.0 69.0 10 159000
g 5 101.5 91.5 10 181500
=0 6 124.0 114.0 10 204000
e I 146.5 136.5 10 226500
Default 150.0 140.0 10 230000
Software
Anale from Limitation
Angle of Stopper | Angle of Software Sgﬂware Parameter (Each
No. Position (ME) Limitation Lo Axis Parameter
Limitation to ME
[degree] [degree] No. 8 Software
[degree] Limitati
imitation —
J1-Axis)
c 1 -11.5 -1.5 10 88500
2 o 2 -34.0 -24.0 10 66000
8T 3 -56.5 -46.5 10 43500
[alhel 4 -79.0 -69.0 10 21000
"‘2’ 8 5 -101.5 -91.5 10 -1500
® 8 6 -124.0 -114.0 10 -24000
§ o 7 -146.5 -136.5 10 -46500
Default -150.0 -140.0 10 -50000
20 ME3726-4M
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(2) J2-Axis Operation Restriction Angles

J2-axis of the angles of the mechanical ends, angles of the operation restrictions and the

parameters are as shown in the figures and table below.

When limiting the moveable angle, attach the M8x15 hex socket head screw for movement
limitation to an M8 tapped hole for J2-axis rotational limitation and change the soft limit, and
then acquire the stopper position and conduct the stopper push type absolute reset. [Refer to
4.9, “Absolute Reset”]

J2-Axis M8
Tapped Holes
for Rotational
Restriction

7%
Rt

Positive
Direction

Positive
Direction

Negative
Direction

Mechanical end angles from the top view of
J2-axis with M8 hex socket head screws for rotational

restriction allocated (operation available on the side of

rotational restriction screws)

J2-Axis Operation Restriction Angles and Parameters

Software
Angle from Limitation
Angle of Stopper | Angle of Software Software Parameter (Each
No. Position (ME) Limitation Limi o Axis Parameter
imitation to ME
[degree] [degree] [degree] No. 7 Software
Limitation +
J2-Axis)
- 1 8.0 -2.0 10 -2000
Lo 2 30.5 20.5 10 20500
§ @ 3 53.0 43.0 10 43000
a®T 4 75.5 65.5 10 65500
o 8 5 98.0 88.0 10 88000
=0 6 120.5 110.5 10 110500
e 7 143.0 133.0 10 133000
Default 160.0 150.0 10 150000
Software
Angle from Limitation
Angle of Stopper | Angle of Software Soft Parameter (Each
No. Position (ME) Limitation Limi ottware Axis Parameter
imitation to ME
[degree] [degree] [degree] No. 7 Software
Limitation -
J2-Axis)
c 1 -8.0 2.0 10 2000
Lo 2 -30.5 -20.5 10 -20500
8T 3 -53.0 -43.0 10 -43000
[alhel 4 -75.5 -65.5 10 -65500
¢ 3 5 -98.0 -88.0 10 -88000
® 8 6 -120.5 -110.5 10 -110500
§ © 7 -143.0 -133.0 10 -133000
Default -160.0 -150.0 10 -150000

ME3726-4M
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1.2.3 Acceleration/Deceleration and Transfer Load

(1]

22

(Note) The servo-motor gain of this SCARA Robot is different in the case of 20kg or less and
in the case of above 20kg for the rated transportable weight set in the weight of
WGHT Command or WGT2 Command.
Therefore be aware that the graph of acceleration/deceleration and transportable load
changes at the rated transportable weight 20kg as a border.

PTP Operation

Shown in the graph below is a reference for the acceleration setting against the transported
load. Refer to this graph for setting and make sure to tune the acceleration/deceleration so it
would not overload.

100
90
- 80 | L A
S :
§ 70 ;
§ Available
% 60 Operatipnal Range
8]
5 50
g Reference Range [for
= 40 Continuous Operation
o)
B 30 Z
<
20
10
0
0 10 20 30 40 50

Transported Load [kg]
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[2] CP Operation

For CP Operation, the available operational range differs depending on if it includes the

vertical axis operation or not.

Shown in the graph below is a reference for the acceleration setting against the transported

load. Refer to this graph for setting and make sure to tune the acceleration/deceleration so it
would not overload.

(1) In the case that vertical axis operation is included

Acceleration/Deceleration [G]

0.3

0.2

0.1

Available
Operational Range
Reference Range for Continuous Operatiol
0 10 20 30 40 50

Transported Load [kg]

CP Operation Max. Speed: 1000mm/s

(2) In the case that vertical axis operation is excluded

ME3726-4M

Acceleration/Deceleration [G]

0.7

0.6

0.5

0.4

0.3

0.2

0.1

>N

Reference Range for
Continuous Operation

l

0 10 20 30 40 50

Transported Load [kg]

CP Operation Max. Speed: 1000mm/s

23
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1.2.4 Acceleration/Deceleration and Duty

(1]

24

(Note) The servo-motor gain of this SCARA Robot is different in the case of 20kg or less and
in the case of above 20kg for the rated transportable weight set in the weight of
WGHT Command or WGT2 Command.
Therefore be aware that the graph of acceleration/deceleration and duty changes at
the rated transportable weight 20kg as a border.

PTP Operation

Shown in the graph below is a reference for the acceleration setting against the duty. Duty is
the rate of operation expressed in % that presents the time of the SCARA Robot being
operated in 1 cycle of operation. Refer to this graph for setting and make sure to tune the
acceleration/deceleration so it would not overload.

100 /
90
Transported load
o\'? 80 20 to 50kg
S 10
[
@ 60
8 Transported load
5 50 0 to 20kg
S 40
[
k7] 30
[0]
S 20
<
10
0
100 50 25 10

Duty [%]
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[2] CP Operation

For CP Operation, the available operational range differs depending on if it includes the
vertical axis operation or not.

Shown in the graph below is a reference for the acceleration setting against the duty. Duty is

the rate of operation expressed in % that presents the time of the SCARA Robot being
operated in 1 cycle of operation. Refer to this graph for setting and make sure to tune the

acceleration/deceleration so it would not overload.

(1) In the case that vertical axis operation is included

Acceleration/Deceleration [%]

0.3
|Transported load Okg| N /

//

0.2 —

4/ \— |Transported oad 20kg|

0.1 =

\— | Transported load 20 to|50kg |
0
100 90 80 70 60 50 40 30
Duty [%]

CP Operation Max. Speed: 1000mm/s

(2) In the case that vertical axis operation is excluded

ME3726-4M

Acceleration/Deceleration [%]

0.7
Transported load Okg /
| I~
0.6 //
0.5
//
0.4 ,\_
/ |‘| ransported load 20kg|
0.3
0.2
| Transported load| 20 to 50kg |
0.1
0
100 90 80 70 60 50
Duty [%]

CP Operation Max. Speed: 1000mm/s

25
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& Caution: e

For PTP operation, use WGHT Command or WGT2 Command in the program
to set up the weight and the moment of inertia before having the operation.
Use WGT2 Command when the load is offset from the center of Z-axis.

Setup can be held with WGHT Command when there is no offset.

Also, when using WGHT Command or WGT2 Command, select four axes of
SCARA Robot in GRP Command.

[Refer to SEL Language Programing Manual (ME0224) for more details.]
When overload error occurs, either reduce the acceleration speed or make the
stop time longer referring to the graph in 1.2.4 Acceleration/Deceleration and
Duty.

If the robot is required to make horizontal movement in high speed, run the
vertical axis near the upper end as much as possible. It will decrease the
moment of inertia of the load.

26
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1.3 Flange (Option Model: IX-FL-5)

It is the flange to be used when attaching a load on the end of the vertical axis arm.
68

(7.2)

V)
?//,

e

[11 [ \
SEESSS S Bracket Hex Socket Set Screw
2
> 7/

(35)

Z

¥

|.\§\
AR

15

%

3

Ball Spline Shaft

»40 h7 rg.ozs
6110

[
508yQ suoneoynads | .

Through Hole

4-11 Through Hole

+0.015
0

2-08 H7

2-M6, Depth 12

Tapped hole for
detaching flange A45:00: | 451000

/\ Caution:
1. Vertical axis flange option is held on with a locking assembly. To remove the flange, it is
necessary either to loosen the screws in Part C, or to use an equivalent tool (e.g.
pulley dismantler) to pull it out. Do not attempt to put impact on the flange to remove it.

Through Hole

4-911 Through Hole

+0.015
0

450
S

2-08 H7

A

s

ol o0
[<a)

Optional flange ’
dismantling tool 2_|\/|6‘ De th 12

Tapped hole for

detaching flange 45:00 | 45+00

Bumping Hood

2. The tightening torque for the screws (M6) in Area C is 12.3N*m. Do not tighten the
screws with the specified torque all at once. Tighten the screws with half of the
specified torque temporarily, first, and then tighten again with the specified torque
afterwards. Also, always tighten the screws diagonally.

The tightening torque for M6x6 hex socket set screws is 5.9Nem.
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1.4 Motor « Encoder Cables

1.4.1  Motor cable
Model : CB-SX4-MAooo
ooo indicates the cable length L (Example. 030 = 3m). Max.10m

Robot Side

Plug  : CE01-6A20-29SC-DO0
Contact : CE01-#16S-1620-100

(Supplier : DDK)

28

=

lglll——

L+01 00

150%°

No. L
1 3000
2 | 5000
3 [ 10000

opIS 1910100

GIC-2.5/4-STF-7.62
(Supplier : PHOENIX CONTACT)

Allocate on the connector side and heat shrink

Robot Side Controller Side
Signal Pin Pin | Signal Sheath

IDNo.| Name | No No | Name [!PNo-| Symbol

1 U 1 ] 1 C.G 4

2 \Y 2 2 U 1

4 C.G 4 4 W 3

5 U 5 1 1 C.G 8

6 \Y 6 1 2 U 5

8 C.G 8 | 4 W 7

9 U 9 1 1 C.G 12

10 V 10 | 2 U 9

M W[ 1 a 3 | v 0 | ™

12 C.G 12 4 w 11

13 U 13 | 1 C.G 16

14 V 14 | 2 U 13

16 C.G 16 | 4 W 15

- - 17
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1.4.2 Encoder cable
Model : CB-SX4-PAooo
ooo indicates the cable length L (Example. 030 = 3m). Max.10m

0] (@)
e o
& O A\ o 2
2 e T S
Q O < )
O
@ Sheath O/D N= 2] -
o114 50) a :
I
(80) Z
10126-3000PE @
Plug : CE01-6A20-30SC-D0 (Supplier : Sumitomo 3M) Q.
Contact : CE01-#20S-C2-100 9
Supplier : DDK Ay =
(Supp ) (5, DF11-6DS-2C 5
\= (Supplier : Hirose) 7
—— 2
2
150 %° (30) 107
[
L 300 %
No. L
1 3000
2 | 5000
3 | 10000
Robot Side Controller Side
Signal| Electric Pin Pin | Electric Signal | Sheath
Name| Wire Color | No (o‘ -------- 1 No | Wire Color | Name | Symbol
SD Blue 1 i I" i 7 Blue SD
SD | White | 2 " 8 | whie | -sD
Vee Yellow 3 : : IP N 16 Yellow Vee PG1
GND | Brown 4 b 17 | Brown [ GND
SD Green 5 : : IP : L The shield is clamped to the hood
-SD Black 6 : : v L L 7 Green SD
Vee Red 7 Lt I" T IL 8 Black -SD
GND Gray 8 E E — : 1 16 Red Vec | PG2
sSD Purple 9 — IP : | 17 Gray GND
-SD Orange 10 : : — : The shield is clamped to the hood
Vee Blue 11 — l" : 7 SD
GND [ Brown 12 = 8 -sD
SD Green 13 — l" i 16 Vee
-SD Gray 14 R 17 GND | PG3
[
Vee Red 15 o | — l" ! 20 Yellow BK-
GND | Orange | 16 |= e 21 Black | BK+
- - 17 : : IP : The shield is clamped to the hood
[
- - 18 — - 7 Green SD
- - 19 — l" E 8 Gray -SD
- - 20 E E —— 16 Red Voo
- Lo
- 21 N l i 17 Orange GND PG4
BK- Yellow 22 et v T 13 Purple oV
BK+ Black 23 : : l" ; 12 White +V
ov Purple 24 = — v L 26 Blue Output
+V White 25 frt et e The shield is clamped to the hood
Output|  Blue P H—E—‘— 3 Yellow | BK4
[
BK4 Yellow 27 —+ 1 5 Gray COM | BKRMT
com Gray 28 lgle e L el | 1 Green BK3
BK3 Green 29 Drain
- - 30 Wire
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2. Installation

2.1 Transportation

2.1.1 Handling of the Robot

Unless otherwise specified, the robot is delivered in the package as shown in the figure below.
There are stoppers attached on the J1 and J2 axes.

@ Notice: Remove the stoppers before starting to operate the robot.
Keep the removed stoppers, and use them to hold the robot when it is
necessary to transport or carry the robot.

Controller,
Cables,
Accessories
(Packaged
separately)

Front Cover "

Package Condition

J1-Axis Stopper J1-Axis Stopper

/
/
-

~—

J1-Axis Stoppers

30
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\
\
\\\

J2-Axis Stopper

J2-Axis Stoppers
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Handling of the Carton

Do not damage or drop. The package is not applied with any special treatment that enables it
to resist an impact caused by a drop or crash.

An operator should never attempt to carry on their own. Also, use an appropriate way for
transportation.

When placing the package, settle it horizontally following the posture instruction of the
package.

Do not step or sit on the package.

Do not put any load that may cause a deformation or breakage of the package.

Handling after Unpackaged

Carry the robot using the eyebolts to hang on a hook.

When pulling up the robot, hold the 1t arm, 2" arm or the base to keep the robot horizontal
and pull it up slowly.

When carrying a robot, it has to be done by a person who is certified for sling work and crane
operation.

Carry the robot with stoppers attached on J1 and J2 axes.

Do not attempt to hold the Z-axes or 2"¢ arm for transportation.

Do not apply too much force on each part of the robot.

Vertical Axis

Arm 1

@ Notice: After the transportation work is finished, detach the eyebolts for hanging and

keep them in a place you would not lose them.

After removing the eye bolts, cover up the tapped holes with the (enclosed) hex

socket head screws sized M10x15.

ME3726-4M
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2.1.2 Handling of the Robot Mounted on Mechanical Equipment (System)

2.2

(1]

32

The following are the cautions for when transporting robot installed in the machinery

equipment (system) in the whole system.

e Transportation must be carried out with stoppers applied on J1 and J2-axes.

¢ When suspending the mechanical equipment (system) with ropes, avoid applying force to
robot, connector, etc. Also, avoid the cables being pinched or caused an excessive
deformation.

Installation and Storage * Preservation Environment
Installation Environment

Do not use this product in the following environments.
Also make sure to keep enough work space necessary for maintenance.

Location exposed to radiant heat from a huge heat source such as the heat treatment
Location where the surrounding air temperature exceeds the range of 0 to 40°C

Location where condensation occurs due to abrupt temperature changes

Location where relative humidity smaller than 20% or larger than 85%RH

Location exposed to direct sunlight

Location exposed to corrosive gases or combustible gases

Location exposed to significant amount of dust, salt or iron powder (Outside of an ordinary
assembly plant)

Location where water, oil (includes oil mist and cutting fluid) or a chemical is splashed
Location where the product main body receives vibration or hit impact

When using the product in any of the locations specified below, provide a sufficient shield.
Place subject to electrostatic noise

Location where exposed to the influence of strong electric or magnetic field

Location where exposed to the influence of ultraviolet or radiant rays

Storage ¢ Preservation Environment

The storage and preservation environment should comply with the same standards as those
for the installation environment. In particular, when the machine is to be stored for a long time,
pay close attention to environmental conditions so that no dew condensation forms.

Unless specially specified, moisture absorbency protection is not included in the package
when the machine is delivered. In the case that the machine is to be stored and preserved in
an environment where dew condensation is anticipated, take the condensation preventive
measures from outside of the entire package, or directly after opening the package.

For storage and preservation temperature, the machine withstands temperatures up to 60°C
for a short time, but in the case of the storage and preservation period of 1 month or more,
control the temperature to 50°C or less.

Storage and preservation should be performed in the horizontal condition. In the case it is
stored in the packaged condition, follow the orientation instruction if any displayed on the
package.

ME3726-4M
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2.3 How to Install

2.3.1 Installation Orientation

o : Available x : Not available

Horizontally Oriented Mount

Wall-Mount

Ceiling-Mount

ME3726-4M
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2.3.2 Installation

[1] Installation of the Main Unit
The platform on which to install the robot receives a significant reactive force. Be certain the

platform has sufficient rigidity to withstand the anticipated force.

(1) Installation Platform
e The surface on which the robot is fixed must have a thickness of 25mm or more. The

levelness of the robot installation surface must be at least 0.05mm or less.

o Make a tapped hole of M12 with the effective length 24mm or more on the mounting
surface of the platform.

o There will be a reaction force as shown in the figure below applied to the robot during an

operation.
For the platform to attach the robot, consider enough strength, stiffness and stableness

to endure the reaction force generated during the operations listed in the table as well as
to stand the weight of the robot.

Maximum Reaction Force during Robot Operation

Model Fa (Max.) Fb (Max.) T (Max.)
Number N kgf N kgf N-m kgf-m
IX-NNN10040 5167 527 668 68 898 92
IX-NNN12040 5668 578 698 71 898 92

Rated
Fb ﬁ Transportable

Weight

(2) Installation of the Platform
o Affix the platform on the floor to make sure it would not be moved during the robot
operation.
¢ Install the platform to have the robot installed on in horizontally.

(3) Installation of the Robot
e The robot body has to be securely fastened with using hex socket cap screws and steel
ring plain washers (13 x 24 x 2.5) (4pcs each).
Attachment
screw

Attachment hole Tightening Torque

$13.5 through
$25 counterbore _
(Dimension from the seat to the M12 104N-m
installation surface is 8mm)

¢ Apply high-tensile bolts with 10.9 or more of the tensile class for the attachment bolts.

34
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[2] Attachment of the load
o To attach the load, use a bracket with tightening force that possesses enough strength

and stiffness, and would not slip.

Shown in the figure below is an example of attachment when the optional flange is used.
Please take this as a reference.

g Shrink Discs
/I

Flange (Option)

s

7@\
uonejeisu; ¢ .

Ball Screw Spline

¢ Utilize the D-shaped flat face on the end of rotation axis for positioning (in rotational
direction) of rotation axis.

Center of tool
attachment surface

Rotation axis
D-cut surface

D-Cut Surface

Ball Screw Spline

Rotation axis position from top view

(Note) The D-cut surface is not for attachment purpose. Do not attempt to hold a bolt or set
screw against this surface to fix a load. Use such tools as split cramp or locking
assemblies to mount a load.
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e For the attachment of the load, make sure to keep it below the allowable load diameter,
load offset, transportable weight and allowable moment of inertia.

Clearance
1.2mm Min

Load Diameter ¢K

\ Lower Bracket

Load Diameter

| Revolution Center
ggl of Rotation Axis

Horizontal
70mm or less

100mm or less

Vertical

Load Offset

Load Center of Gravity

Rotation Axis

Load s Transported Allowable Moment of
Diameter (positions of centers) Weight [kg] Inertia

Model Number | “inote 1) and Offset kg~ m?]

mm i

(] Horlzlonta Vertical Rated Max. Rated and Maximum
IX-NNN10040 | 90 70|mm Sl

Seathe | less | 20 50 0.5
IX-NNN12040 240
next page]

(Note 1) Load diameter is determined by the furthest point from the revolution center. For
example, if the load is in a rectangular shape, the tool diameter is a diagonal line as
shown in the figure below.

36
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.- Center of

Tool Diameter

™~

Load

Rotation Axis
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(Note) o

ME3726-4M

In case the load diameter exceeds the value specified in the table, the tool will interfere
with the base part. Use it by changing the operation restriction and the values in the
software limitation for J2-axis. [Refer to 1.2.2 [2]. Operation Restriction]

Also, make sure to use within the allowable range for the moment of inertia for the

load.

Have at least 1.2mm or more for the clearance between the load and Lower Bracket.

If the center of the load in horizontal direction exceeds the offset stated in the table, put
some weight on the other side to balance and shift the center of the gravity to the range
of allowance. Also the speed setting will be limited due to the overhang length and the
mass of transportation. [Refer to the next page]

If the center of the load gravity in vertical direction exceeds the offset stated in the table,
it may cause vibration to the vertical axis (ball spline) or damage the vertical axis. In
case it is required to use the actuator above this limitation, it is necessary to change the
value in All Axes Common Parameter No. 140 to that considering to add the amount of
overhang from the end of the vertical axis. This parameter is disabled for a change on
the customer’s site. Please contact IAl if it is desired to make a change.

(e.g. In case of overhanging to vertical direction is 200mm, add 200 x 1000 = 200000 to
the parameter in No. 140.)

37
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[Load and Offset]

©PTP Operation
In the case that the actuator is moved with a transfer load of 10kg or less and a speed of 50% or
less, set the load offset to 70mm or less as shown in the following graph. When the speed is at

50%, the load offset is 70mm no matter what the transported load weight is.

Load Offset [mm]

©CP Operation
In the case that the actuator is moved with a transfer load of 20kg or less and a speed of 50% or
less, set the load offset to 70mm or less as shown in the following graph. When the speed is at

50%, the load offset is 70mm no matter what the transported load weight is.
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[3] Attachment using tapped holes on 2nd arm
¢ |t is available to attach an object using the tapped holes on the sides of the 2nd arm

cover.
(Note) Pay attention not to cover up the heat radiation fins.
¢ |t is available to attach an object using the tapped holes on the top of vertical axis.
(Note) Make sure to have an attachment not to disturb the operation of vertical and
rotation axes.

2-M6 Depth 12

—
~

Pay attention not to cover up the heat radiation fins
when attaching an object using the tapped holes.
(Same on opposite side)

)
Heat Heat
Radiation :
Fins .V/
%
-~ o)
\/\/ ,
N I
< N |
o | ) ~Z
o vo 0 9 9 o
[® R ' .
/ | J
Equipment 2-M6 Depth 12 | ”/

e

D
|5

5 | |(50) ‘

| \& |
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3. Wiring and Tubing

3.1  Wiring and Tubing in the Body

(1) 2" Arm

] ALM (Display) BK SW

User Connector

@

A J/;J
LSWisw]
(BK3| u
T ky
T54
@ | _l—m (PG4PGH
il M2 (M é
Y | ! Er /l_'—m e
Motor ! 1l Rotation]Axis Mg M2
| 3 [
A — i
Ver\lca\Ax\sIEvake I \
|
|
Sensor
s— 1 |
[= [ | |
| [ °8
©)
—
(2) Base Part
UA

UB
(SW |
(Tsz]
(BK3 |
(poz]
/—= P e
—(PG1]
—
F& DC24V
M3
=Y - Power supply
\ L e ® (10w)
/ i 7 prepared by
l JIM _
h L Encoded -JI @ 0 customer
I
I DC 24V | —= [BK PMR]
JIM ! TR _ —[BRRMT] — [BKRMT]
Motor | _:\?v _v?/ PG - {Poz ] —[Poa
e LS HPcs ]—[PGs
! 'Iéig ﬂ%— || H_PG2 ] —=[ PG2
@__> | (PG4 [PG4] r PG1_]—=[_PG1
| 'Zgg W: M Controller
| PG1 [PGT
AT | BAT | Ll
14 1 M4 [jf}_ va_]1—[ ma
M3_1—7 1 Hwz J—=[ w3
e Battery AB-3 ATA | —-—%_ HCvz ] —=[ m2
N —M1_]—=| M1
A i
A @
f || ; ; !Q @ User Tubing $6x4

\ M4 Grounding Terminal

@

©

40 ME3726-4M



I x INTELLIGENT ACTUATOR

Number Parts Name Remarks
230V circuit component
Electric wire to be used : Rated
300V, 105C°
1 ('\:"Oor:t?;”iar?'e (between robot and Complied with UL VW-1, cUL FT1
Size 16AWG
Oil and Heat Resistance Fireproof
Robot Cable
2 Encoder Cable (between robot and
controller)
3 Motor (M) Connector Wiring (Base)
4 Encoder (PG) Connector Wiring (Base)
5 User (U) Connector Wiring (Base, D-sub)
6 BAT Cable (Base)
7 AB-3 Absolute Data Backup Battery
230V circuit component
Electric wire to be used : Rated
300V, 105C°
8 ‘El\—ﬂ'\;:frowc)ag;eb@s(sga—s“g) Complied with UL VW-1, cUL FT1
Size 16AWG, 18AWG
Oil and Heat Resistance Fireproof
Robot Cable
J1_N170_Cable Assy_PG
9 @ Encoder (PG) Cable (Base)
@ User (U) Cable (Base)
Motor (M) Cable (Arm 1)
230V circuit component
Arm1_NO020_internal wiring Assy_1 Electric wire to be used : Rated
10 & Motor (M) Cable (Arm 1) 300V, 80C°
@ Encoder (PG) Cable (Arm 1) Complied with UL 2464
@ User (U) Cable (Arm 1) Size 18AWG
Oil and Heat Resistance Fireproof
Robot Cable
11 Panel Wiring Assy (on top of Arm 2)
12 Brake release switch
13 Motor (M) Converter Cable
14 Encoder (PG)Converter Cable
15 J1-Axis Servo Motor 230V circuit component
16 J2-Axis Servo Motor 230V circuit component
17 Vertical Axis Servo Motor 230V circuit component
18 Rotation Axis Servo Motor 230V circuit component

[Refer to 1.4 Motor « Encoder Cables for the wiring layout of Motor Cable and Encoder Cable.]

ME3726-4M
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3.2 Connection to the Controller

[XSEL-SX/SAX Connecting to the Controller]
Horizontal Articulated Robot

Dedicated Connection Cable
(SCARA Robot with the dedicated controller)

L

(1]

~

=}
=l
=
=l
[
(1]
J)

WU N—plg O o4

1
[
[

Brake Cable

Q [Refer to lower *.]

{

Regenerative .
Resistor Unit Dedicated Controller
4 Units XSEL-SX

XSEL-SAX

=S Encoder Signal

r = 98mm or more (Movable Use)
r = 69mm or more (Fixed Use)

—\

ﬂ\Brake Cable

[0

(Accessory)

\ Brake Release
Switch Connector

B
o
3

e Motor Cable CB-SX4-MAooo

e Encoder Cable CB-SX4-PAooo
ooo indicates the cable length L
Example. 030 = 3m
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m E i Brake Signal
o i 3 LOHE . CB-SAX4-BK002
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& Warning: e

Connect to the robot of the serial number specified on the robot designation
label provided on the front panel of the controller. The controller will not
operate properly if any other robot is connected. Failure to observe this
warning may cause the robot to malfunction, resulting in a serious accident.

Robot designation label

/ TASw b B—3N.
A T = Robot Serial

ERRLTT &

¥ b x E WO b B M . T Number

a
; E E L F W A
..-"’1 THin erdiFal [aF i el doRE DIl Saf

i
7z all ||l | & | =l

; CAUTION

whkair Elas

Do not attempt to use a cable out of the dedicated cable for connection. Doing
S0 may cause not only error operation or malfunction, but also may cause a
critical accident such as fire or injury.

When the cable is connected or disconnected, make to turn off the power to the
controller.

Working with the power being kept on may cause the robot to have an error
operation, which may lead to a critical accident resulting in injury or death.
When the connector connection is not correct, it would be dangerous because
of a malfunction of the robot. Rigidly fix the connectors with the screws
equipped to them.

Connect the cables securely after confirming that they are free from damage or
bent connector pins.

A mistake in the connector connections may cause an error operation. Check
the connector name before plugging in.

Connect each cable by aligning the indication on the marking tube on the cable
with the indication on the controller panel.

When installing the PG connector (D-sub connector), ensure correct orientation
of the connector.

Since the brake power supply circuit is on the primary side (high voltage side)
for the horizontal articulated robot, prepare a dedicated 24V DC power source
for it. Do not attempt to use the power source for the secondary circuit such for
I/O power supply in common.

The brake power to be supplied to the controller should be 24V DC +10% with
the current wattage of 10W.

It is necessary to increase the capacity of the brake power source when a
brake-equipped actuator is connected to a controller. [Refer to the section of
Power Source Capacity and Heat Generation in the instruction manual of the
controller.]

Refer to the operation manuals for the controller and PC software for the procedures to connect
the 1/0 cable, controller power cable, PC connection cable, etc.

ME3726-4M
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3.3 User Wiring and Tubing

The unit is equipped with some wires and tubes free for you to use.
Make sure to use them within the specifications.

2" Arm Side
User Connector
D-Sub, 25-Pin, Receptacle

ALM Display

Vertical Axis

e E‘: n Brake Release Switch

4-¢6 Quick Joint

4-06 Quick Joint

Base Side
User Connector
D-Sub Connector with 37-Pin Receptacle

(1) User Wiring
D-sub 25-pin plug and D-sub 37-pin plug are enclosed in standard.
The plugs are solder type.

Specifications
Rated Voltage 30V
Permissible Current 1.1A
Conductor Size and Number of Wires | AWG26 (0.15mm?2) 25 wires

2nd Arm Side Base side

1 37
N User C g /_
ser Connector U o’
= o
'_""“'----..I:| o Signal No. No. Signal o g
oo ut 1 1 ut a®
e g U2 2 2 U2 aa
D-Sub Connector : o . . B B & E D-Sub Connector
Receptacle with  |[5 O . . . . 2 a || Receptacle with
25-Pin 85 U24 24 24 | U2 = a|| 37-Pin
: o U25 25 25 U25 o o
=] -]
o ALM Display 36 | LED+24V 2 2g
2 af 37 |LED24v | T ] 5
" o
& ct e

Wiring inside Unit between Receptacle on Base Side and Receptacle on 2" Arm Side
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Connect the Resectable and plug as shown in the figure below.

©ALM Display

Resectable

If 24V DC current is flown to pins 36 and 37 on the D-sub 37-pin connector on the base side,
ALM display lamp turns on.
For instance, connect it to the controller or I1/0O and detect the robot alarm, and it enables to
inform an occurrence of an alarm by ALM display lamp turned on.

DC24V

Specifications
Rated Voltage 24V DC
Rated Current 12mA
Illumination Color Red LED

ov

Pin No.

L]

36

37

(2) User Tubing

Base side

D-Sub Connector Receptacle with 37-Pin

i)

37 oV

Jﬂﬂﬁﬂﬂﬂﬂﬁﬂnﬂﬂﬁﬂﬂﬂ

36 "_ DC24V

\ /)
k

Connect an air tube that you have prepared to the quick joint.
Specifications

Normal Service Pressure

0.8MPa

Dimensions (outer diameter « inner
diameter) and Number of Tubes

o6mmxp4mm 4 pieces

Working Medium

Air

ME3726-4M
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3.4 Grounding

On the robot body, use a grounding terminal shown in the figure for grounding.

&
FG Grounding
— Terminal

|
- ( Cable Size
‘ 3.5mm 2 (AWG12) or more

—i . Ground resistance 100Q or below

(Note) Have a grounding cable and grounding wiring layout dedicated for the unit. Do not

46

share them with other devices.
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Caution for Wiring and Tubing

Warning: For wiring, please follow the warnings stated below. When constructing a system
as the machinery equipment, pay attention to the wiring and connection of each
cable so they are conducted properly. Not following them may cause not only a
malfunction such as cable breakage or connection failure, or an operation error,
but also electric shock or electric leakage, or may even cause a fire.

» Do not attempt to cut a dedicated cable with connectors on both ends to extend, shorten
or re-joint it.

» Hold the dedicated cable to avoid mechanical force being applied to the terminals and
connectors.

» Use a cable pipe or duct to have an appropriate protection when there is a possibility of
mechanical damage on a dedicated cable.

* |In case a dedicated cable is to be used at a moving part, make sure to lay out the cable
without applying any force to pull the connector or extreme bend on the cable. Do not
attempt to use the cable with a bending radius below the allowable value.

» Make certain that the connectors are plugged properly. Insufficient connection may cause
an operation error, thus it is extremely risky.

* Do not lay out the cables to where the machine runs over them.

» Pay attention to the cable layout so it would not hit peripherals during an operation. In
case it does, have an appropriate protection such as a cable carrier.

* When a cable is used hanging on the ceiling, prevent an environment that the cable
swings with acceleration or wind velocity.

» Make sure there is not too much friction inside the cable storage equipment.
» Do not apply radiated heat to power line or cables.

» Have a sufficient radius for bending, and avoid a bend concentrating on one point.

Steel Strap
(Piano Wire)

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

ME3726-4M
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* Do not pull the cable with a strong force.

Strong force
ﬂ / Strong force tg
] =
==
» Pay attention not to concentrate the twisting force to one point on a cable.

X

(@

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

. NS

X X X

* When a cable is fastened to affix, make sure to have an appropriate force and do not
tighten too much.

Do not use spiral tube in any
position where cables are bent
frequently.

* PIO line, communication line, power and driving lines are to be put separately from each
other and do not tie them together. Arrange so that such lines are independently routed in
the duct.

Power Line

/O Line
(Flat Cable, etc.)

48
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Follow the instructions below when using a cable carrier.

« If there is an indication to the cable for the space factor in a cable carrier, refer to the
wiring instruction given by the supplier when storing the cable in the cable carrier.

» Avoid the cables to get twined or twisted in the cable carrier, and also to have the cables
move freely and do not tie them up. (Avoid tension being applied when the cables are
bent.)

Do not pile up cables. It may cause faster abrasion of the sheaths or cable breakage.

Buign pue Buuipy - ¢ .
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4. Maintenance inspection

4.1

(1]

& Warning: Do not attempt to disassemble or cut the cable of the following items.
By doing so, recovery to normal condition cannot be done, and it may
cause a critical accident such as error operation, fire or malfunction.
¢ Disassembly of the servo motor
¢ Disassembly of the ball reduction gear
¢ Disassembly of the ball screw and spline shaft
¢ Disassembly of the bearing
¢ Disassembly of the harmonic speed reducer
¢ Disassembly of the brake
¢ Cutting of the cable

Inspection Items and Periods

Have daily inspections and regular inspections to use the robot in a stable condition for a long

term.

Make sure to follow the caution for maintenance and inspection in Safety Guide.

Daily Maintenance Inspections
Have a maintenance and inspection for those described below before starting up in everyday
operation, and if any problem is found, have an appropriate treatment.

Maintenance Inspection Area

Maintenance Inspection Details

Safety Cage

Correct the deformation or positional shift of the cage.
Confirm that the interlock mechanism is operating properly.

Appearance of Robot

Check the exterior for abnormality, flaws, dents, etc.
(If the robot has flaws or other abnormalities, please contact IAl.)

Operation of Robot

Check for abnormal operation, vibration or noise

Cables

Check for damage and pinch of cables
Check the cable mounting parts for looseness.

Emergency-Stop Switch

Confirm that the emergency-stop switch functions properly.

(2]

50

Half a Year Maintenance Inspection
Have a maintenance and inspection for the following items once in half a year (every 6 months).
If the robot main body has flaws or other abnormalities, please contact IAl.

Maintenance Inspection Area

Maintenance Inspection Details

Robot Main Body

Check for any looseness of the attachment bolts on the robot
body and play on cover related components.
(Tighten if any loosened bolt is found.)

Ball Screw, Ball Spline

Supply grease to ball screw and ball splined.
(Applied Grease: AFG+70 Grease by THK)
[Refer to 4.2, “Grease Supply on the Vertical Axis”.]

Connectors

Check the connectors for looseness.

ME3726-4M
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(3]

Yearly Maintenance Inspection

Have a maintenance and inspection for the following items every year.

Maintenance Inspection Area

Maintenance Inspection Details

Robot Main Body
Arm Attachment Bolts

Check for any looseness of the bolts on the arm.
(If any play is found on the arm attachment, tighten up the bolts.)

[Refer to 4.3, “Check for Looseness of Arm Attachment Bolts”.]

(4]

2.5 Years Maintenance Inspection

Have a maintenance and inspection for the following items once every 2.5 years.
If the robot main body has flaws or other abnormalities, please contact IAl.

Maintenance Inspection Area

Maintenance Inspection Details

Battery Replacement

Replace the absolute data backup battery.

The battery life may vary depending on the condition and
environment of the robot use, but it is approximately three years.
It is recommended to have the battery replaced every 2.5 years.
(Battery model code: AB-3, Quantity to use: 4 units)

[Refer to 4.4, “Replacement of Absolute Backup Battery”.]

J1 axis and J2 axis speed
reducer

Grease supply on J1 axis speed reducer MNote 1)

(Applied Grease: VIGOGREASE REO by Nabtesco)

[Refer to 4.5, “Grease Supply on the J1 Axis”.]

Grease supply on J2 axis speed reducer MNote 1)

(Applied Grease: Harmonic Grease 4B No. 2 by Harmonic Drive
Systems inc.)

[Refer to 4.6, “Grease Supply on the J2 Axis”.]

(Please contact IAl if any abnormality is found.)

(Note) It is unnecessary to have maintenance on rotary axis

speed reducer.

Note 1:In case the duty of the robot operation is high, or ambient temperature is high, supply the
grease frequently (every year).

(3]

5 Years Maintenance Inspection

Have a maintenance and inspection for the following items once every 5 years.
After 5 years has passed, have a maintenance and inspection for the following items every year.
If the robot main body has flaws or other abnormalities, please contact IAl.

Maintenance Inspection Area

Maintenance Inspection Details

J1 axis and J2 axis speed
reducer
Bearings on joints

Lost motion measurement

If the lost motion value exceeds the allowable range, it is

considered the end of life for speed reducer or bearing. It is

necessary to have the unit disassembled for such work as
replacement of the speed reducer.

(Please contact IAI if any abnormality is found.)

(Note) The life of the speed reducer may vary depending on the
duration of operation, speed or load, but it is
approximately five to seven years.

[Refer to 4.7, “How to Measure Lost Motion”.]

Rotary axis belt

Visual inspection on the timing belt on the rotary axis to check if
there is any damage or remarkable abrasion on the teeth side
surface

It is necessary to have the timing belt replaced if any abnormality
is found.

(Please contact IAl if any abnormality is found.)

[Refer to 4.8, “How to Inspect Visually on Timing Belt for Rotary

Axis” ]

ME3726-4M

51

uonoadsul ssueuSUIB)  { .



uonoadsul soueusuiel b .

I x INTELLIGENT ACTUATOR

4.2 Grease Supply on the Vertical Axis

The ball screw and ball spline on the vertical axis require grease to be supplied.

4.2.1 Applicable Grease and Supply Period

Grease to Apply

Supply Period

THK

| AFG+70

Every half a year

& Warning: Do not attempt to apply fluorine grease. When mixed with lithium grease, not only
decrease the grease characteristics, but also may damage the driving part.

4.2.2 Grease Supply
To supply grease, take off one of the 2"¢ arm covers on either the right or left side, and supply
6 to 10cc at two places via the grease nipples by using a grease gun. Also, do not forget to
wipe away excess grease. To take off the arm, refer to the figure. After supplying grease is
finished, move the vertical axis so the supplied grease spreads out evenly over the steel balls
inside the nut. To make the vertical axis operate, either release the brake in order to have a
manual operation or perform a JOG operation.

Recommended Grease Gun ‘ MG70 (by THK)

Grease Nipple
for Supplying Grease to the Ball Spline

Grease Nipple
for Supplying Grease to the Ball Screw

Cover Fixing Screws
11 places (one side)

‘ & Caution:

In case the grease got into your eye, immediately go see the doctor to get
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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4.3 Check for Looseness of Arm Attachment Screws

Tools necessary to check arm attachment screws
T-shaped hex wrench (5mm and 6mm sized, 200mm or more in total length), Hex wrench set

Procedure

1) Remove the cover. Attachment screws for each arm will appear.
2) Check for looseness of attachment screws on each arm with using a T-shaped hex wrench.

(Tighten if any loosened screw is found.)

16-M8

Hexagon socket-head screws

Lol Cover

\ M4 Flat-head Screw

T-shaped
hex wrench

16-M6

Hexagon socket-head Screws

T-shaped
hex wrench

Cover

=

J2 Axis Arm Attachment Screws

Arm Attachment Screw Tightening Torque

J1 Axis Arm Attachment Screws

Tightening Torque [Nem]

Arm Length 1 axis 12 axis Remarks
J1 axis: Hexagon
soket-head screws M8
1000/1200 30.0 123 Strength Class 10.9

J2 axis: Hexagon
soket-head screws M6
Strength Class 10.9

(Note) Tightening torque for M4 flat-head screw is 1.72Nem.

ME3726-4M
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4.4 Replacement of Absolute Backup Battery

54

Alarms described in the list could be generated in relation to the absolute data backup battery
voltage. In case of occurrence, have the battery replaced immediately.

Alarm Code Status
Absolute Backup Battery A03, A23 Itis an alarm to tell the battery voltage
Voltage Drop Alarm drop. Time till the battery voltage error

(914, CA2) is approximately 10 hours as
a reference if the power to the controller
is supplied in the normal condition.
Absolute Data Backup 914, CA2 It is the end of the backup battery life.
Battery Voltage Error Replace to a new one immediately. The
absolute data would not be lost as long
as the controller control power is turned
on and the encoder cable does not get
disconnected.Note 1)

Note 1 If turning OFF the control power of the robot controller while “Absolute Data
Backup Battery Voltage Error” is generated, the absolute data will be lost and the
stopper interfering absolute reset will be necessary.

In case the absolute reset is lost, “Absolute Data Backup Battery Voltage Error”
will continue to be on even after replacing the batteries. Have a stopper
interfering absolute reset conducted.

[Refer to 4.9, “Absolute Reset”.]
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Replacement procedure

1)  Until finishing the battery replacement, keep the controller turned on and do not
disconnect the encoder cable. (It is to protect from losing the absolute data even in a
case of the battery voltage error while the controller is booted (while the control power is
ON).)

2)  When replacing the batteries, make sure to set the condition to the emergency stop
(driving power is OFF) while the controller is booted (control power is ON), remove the
cover on the robot base part while paying attention to the safety of the surroundings, and
have the replacement work for the absolute data backup batteries. The absolute data
backup batteries are located in the place as shown in the figure below.

3) After the battery replacement work, have the software reset or turn OFF the power to the
robot controller once and reboot it to start up the robot controller again.

For J1-Axis

For J2-Axis

For Vertical Axis

uonoadsul ssueuSUIB)  { .

Absolute Data Backup Batteries
Model No. Product Life
AB-3 3 years
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4.5 Grease Supply on the J1 Axis

The ball screw and ball spline on the J1 axis require grease to be supplied.

4.5.1 Applicable Grease and Supply Period

Grease to Apply Supply Period
Nabtesco | VIGOGREASE REO Every 2.5 years

/\ Warning: Do not use any grease, such as fluoric grease, but lithium based one. When
mixed with lithium grease, not only decrease the grease characteristics, but also
may damage the driving part.

4.5.2 Grease Supply

Tool necessary for work

Grease, grease gun, Tray, Sealing tape, Hexagon Wrench Set, Wrench (10mm), Cloth,
Air gun and air source

Grease Nipple A type JIS(R1/8), $8 Air Pipe Joint (R1/8), $8 Air Tube 2 pieces each

Procedure
1) Detach the bolts at two places on the bottom grease inlets as shown in the figure below,

and plug in air pipe joints (R1/8) and air tubes.

Bottom Grease Inlets After piping on bottom grease inlets

2) Move Arm 1 to the position shown in the figure below and remove the front cover.
The upper grease inlet will appear as shown in the figure below. (There is another inlet on
the opposite side.)
The upper grease inlets are covered with a screw. Remove the screw (1 place).

Arm Position Upper Grease Inlet
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3) Pressurize inside the speed reducer with air from the upper grease inlet as shown in the
figure below. Dirty grease will be discharged from the bottom grease inlets.
(Once it is confirmed there is not much grease coming out any more, turn around J1 Axis
and pressurize the speed reducer again.)

Air Gun

Pressurizing Inside Speed Reducer Discharge of Dirty Grease

4) Detach the joints and tubes on the bottom grease inlets, and attach grease nipples.

Grease Nipples

uonoadsul ssueuSUIB)  { .

Grease Supply on J1 Axis

5) Supply 200 to 300cc (174 to 261g) of VIGOGREASE-REO grease manufactured by
Nabtesco evenly from the grease nipples on the right and left.
Avoid supplying the grease at once, and attempt to supply in 3 to 4 times to check the
volume of supply each time.Turn J1 Axis several times while in the supply.
To check the volume of grease supply, stick a hex wrench into the upper grease inlet till
the wrench hits an internal component, and check the new grease is applied on the end of
the wrench as shown in the figure below.

Grease being applied

Check of Grease Supply Volume Check for New Grease

Recommended | G401 (by AZ) 400g Bellows / Manual supply in common
Grease Gun CH-400 (by YAMADA CORPORATION) 400g Bellows / Dedicated

6) Take off the grease nipples and cover up with the bolts. Also, cover up the upper grease
inlet. At this time, make sure to have sealing tape applied on.

& Caution: In case the grease got into your eye, immediately go see the doctor to get
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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4.6 Grease Supply on the J2 Axis

The ball screw and ball spline on the J2 axis require grease to be supplied.

4.6.1 Applicable Grease and Supply Period

Grease to Apply Supply Period
Harmonic Drive Systems inc. | Harmonic Grease 4B No. 2 Every 2.5 years

& Warning: Do not use any grease, such as fluoric grease, but urea based one. When mixed
with urea grease, not only decrease the grease characteristics, but also may
damage the driving part.

4.6.2 Grease Supply
Tool necessary for work
Grease, Grease Nipple A type (M6x1.0) 2 pieces, grease gun, Sealing tape, Hexagon Wrench
Set, Wrench (7mm), Cloth

Procedure

1) As shown in the figures below, remove the screws at 2 places (also on the opposite side)
and attach grease nipples.

J2 Axis Grease Inlet Attachment of Grease Nipple

2) Supply 15 to 20cc (13 to 17g) of Harmonic Grease 4B No. 2 grease manufactured by
Harmonic evenly from the two grease nipples.
Avoid supplying the grease all at once, and attempt to supply in 3 to 4 times to check the
volume of supply each time. Turn J2 Axis several times while in the supply.
(Note) Do not attempt to pressurize inside the speed reducer with air. Grease may splash

out.

3) Take off the grease nipples and cover up with the bolts. At this time, make sure to have

sealing tape applied on.

Recommended | G301 80g Bellows / Manual supply in common (by AZ)
Grease Gun

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

‘& Caution: In case the grease got into your eye, immediately go see the doctor to get
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4.7 How to Measure Lost Motion

Tools necessary for lost motion measurement

Digimatic Indicator (Measurement range 10mm or more, minimum display 0.001mm) or
equivalent acceptable

Magnet stand

How to measure

1) Create a position and a program to operate 1st Axis and 2nd Axis in +5deg with PTP
Operation.

2) Take off the cover (on Arm 2) on one side and allocate the measurement equipment as
shown in the figure below.

® Measurement Point: See figure below

@ Operation Command: PTP Operation (MOVP Command)

® Operation Speed: 30%

® Acceleration/Deceleration : 30%

Measurement Point

Negative Direction QS Positive Direction I\R/Ie:_sur?r(')n;nt
adius 100mm

S
5 i5
59 0° #5° Positive Direction5
,'WW&@@O :
] V‘l el
e

2 Negative Directio

uonoadsul ssueuSUIB)  { .

Measurement
Radius 100mm

Measurement Point on J1 Axis Measurement Point on J2 Axis

a. Move the axis from +5deg towards 0deg, the measurement point, in the positive direction,
and measure the position.

b. After moving from Odeg towards -5deg in the positive direction, move it from -5deg towards
0deg, the measurement point, in the negative direction, and measure the position.

c. In addition, after moving from Odeg towards +5deg in the negative direction, move it from
+5deg towards 0deg, the measurement point, in the positive direction, and measure the
position.

Repeat the measurements of b and ¢ for seven times in each positive and negative direction.

The difference of the average of the measurement results is determined as the lost motion.
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Example for Lost Motion Measurement

Number of Times Positive Direction Negative Direction
1 +0.003 -0.003
2 -0.003 +0.003
3 +0.003 +0.005
4 -0.003 -0.005
5 +0.003 -0.005
6 +0.003 -0.004
7 +0.003 -0.006
Average +0.0013 -0.0021
Difference (mm) |+0.0013-(-0.0021)| = 0.0034
Measurement Radius (mm) 100
Lost Motion (arc min) [atan(0.0034/100)]*60 nearly equals 0.12

How to decide

It is normal as long as the figured out values are below the allowable values shown in the table

below.

Lost Motion Allowance

Lost Motion (arc min.)

J1 axis J2 axis

Measurement Radius

(mm)

1.0 1.0

100
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4.8 How to Inspect Visually on Timing Belt for Rotary Axis

Tools necessary for visual inspection
Hex Wrench Set

How to measure
1) Remove the cover on one side of Arm 2 as shown in the figure below.
The timing belt for the rotary axis will appear once the cover is taken off.
2) Check if there is any damage or remarkable abrasion on the teeth side surface.

)

Rotary Axis Timing Belt

uonoadsul ssueuSUIB)  { .

Rotary Axis Timing Belt
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4.9 Absolute Reset

62

In case the absolute data is lost, conduct “Stopper push type absolute reset”. [4.9.1 How to
Operate the Push Type Absolute Reset]

In the following case, conduct “Stopper pressing position acquirement” before having the

absolute reset.
Do not execute it after it comes to a circumstance that requires the absolute reset. Have it

done while the normal operation can be performed.
[4.9.2 How to Acquire the Stopper Interfering Point]
¢ When the absolute reset cannot be performed in the direction of the stopper interfering
movement with the initial posture at the delivery from the factory due to such reasons as
interference to the peripheral equipment.
e There was a change in the stopper position due to such reasons as a removal of the
stopper of the vertical axis.
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4.9.1 How to Operate the Push Type Absolute Reset

1) Backup the parameters so that they can be put back anytime to those before changing
them. Select “Parameter (P)” — “Edit (E)” from PC Software Menu to show the Edit
Parameter window. Press the “Save As” button in the Edit Parameter window to store the

parameters in the file.

<A Edit Parameter

Saveﬁ.sic‘:'m‘:‘n to All Axes | Specific Axisl Driverl Encoder | I/0 devicel Other |

) [u] Parameter Nane et Value %
1 |I/0 type =
2 [I2 TpMo.Iprt:1l u}

3 (IO TpMo.Oprt:1 300
a lrma merre Towson 1

2) Select “Controller” — “Abs. Encoder Reset” — “Push type absolute reset” from the menu.

Monitar Tool window  Help

R k
eConnec Vel Zpecified (MANT Mode)
Change Baud Rate

gll Cff-line workiPaort Close)

SEL global data backup

Al Data Backup

‘Wite Flash Rom
Initialize Memaory

Abs, Encoder Reset

Push stopper position acquisikion

Software Reset
Pin insertion bype absoluke reset
Error Reset

Domniack Nriva Drauar Dacmuars

3) A Confirmation window shows up. Click “Yes”.

Confirmation

and "Software reset” auktomatically
after Finish the "Push tvpe absolute reset”,
Are wou sure ko conkinue?

P : Execute "Write Flash Fom" of the parameter
-

If conducting on all the axes at once, follow the process of [1].
When not all the axes, but having one or some of the 4 axes to be conducted, follow the

process of [2].
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[11 When Performing Stopper Pressing Type Absolute Reset to All Axes at Once
To have the push stopper type absolute reset for all the axes at once, follow the steps shown

below.

1) Select “All axes”.

ush type absolute rese

JA

Adways back up the parameter before it begins "Push stopper type absolute reset'.
hen vou close this window after it completes it "Push stopper type absolute reset",

exexute "Write Flash Rom" of the parameter -> "Software reset" auntomatically.

All axes )ndividual axis

Start again from the beginnlng‘

Encoder Rotation Data Reset / Reset Controller Error (Step 1/4) q

Remove the user tool when there is a possibility of interfering while operating.

ok

At this time, always press the emergency stop switch. (Step 2/4

For prevention of interference, match each axis to initial posture
("Display the explanation of initial poscure® button click) by jog or hand.

When you mowve the axiz by hand, always press the emergency stop switch. (Step 3/4

Arm l::CoardlnatEs minus direction Arm 2:. Coordinates plus direction

Wert.ixis: Coordinates minus direction Rot.Axis: Coordinates minus direction
Pushlrmsys: Right arm system

#*Each axis woves to =& displayed direction.

Match it to the initisl posture suitable for the movement direction.

Display the explanation of initial posture

Start the push type absolute reset at all axes. (Step 4/4) Execution

e

r

|4

|3

Axisl =it

i kel

<= =) | = (4
Axis2 SV

i 67.171

< =) | ==
Axis3 =1

i —15.269

e Bl 62
Lxisg =it

i 118.138

= o) | =2 4 2
Vel[x] z

Inc[deg] |0.00

Stop

Reset Encoder Error

2) Click “Encoder Rotation Data Reset / Reset Controller Error (Step 1/4)”.

Encoder FRotation Data Reset / Reset Controller Error (Step 1/4)

64
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3) In case there is a concern that a load may interfere with surroundings at the absolute reset,
detach the load. Have the work during the emergency stop condition. After the work is
finished, click on the “OK” button.

*Remove the user tool when there is & possibility of interfering while operating.

At this time, always press the emergency stop switch. (Step 2/4)

4) By referring to the displayed movement direction for each axis, adjust the axes to the initial
posture. The posture differs depending on the movement direction. Click on “Display the
explanation of initial posture” to check the explanations. Make to work on with the
emergency stop when moving the axes by hand. Click on the “OK” button after the work is
finished.

*For prevention of interference, match each axis to initial posture
["Display the explanation of initial posture”™ button click] by Jog or hand.
When wou move the axiz by hand, alvays press the emergency stop switch. (Step 3/4)

Arm 1: Coordinates minus direction Arin 2: | Coordinates plus direction
Vert.Axis: | Coordinstes minus direction Rot.Axis: Coordinates minus direction
Pushirm3ys: Right arm system

*Each axis mowves to a displayed direction.

Match it to the initial posture suitshle for the movement direction.

Dizplay the explanation of initial posture

[Initial posture]

Arm1, Arm 2
Considering the stopper pressing position, adjust the posture to either of right arm system or
left arm system. When the product is delivered, it is set to the right arm system. Adjust to the
right arm system. In case the arm interferes with the peripheral in the right arm system, set it
to the left arm system in advance, conduct “stopper pressing position acquirement” and then
adjust to the left arm system. [4.4.2 Refer to How to Acquire the Stopper Interfering Point]

/

/ \

/Arm 2 = | | Am2= \

/ Negative direction of coordinate Positive direction of coordinate "..‘

Arm 1=
Negative direction of coordinate

Arm 1=
Positive direction of coordinate

Initial posture of left arm system Initial posture of right arm system (At the delivery)
Arm 1 = Negative direction of coordinate Arm 1 = Positive direction of coordinate
Arm 2 = Positive direction of coordinate Arm 2 = Negative direction of coordinate

ME3726-4M 65
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For the position, put it apart from the stopper position for 10deg or more.
Setting it too close to the stopper, Error No. BOD “Stopper Pressing Operation Start Position
Error” may occur at operation.

Vertical Axis
For the position, put it apart from the coordinate Omm (upward end) for 10mm or more.
Setting it at 10mm or less, Error No. BOD “Stopper Pressing Operation Start Position Error”
may occur at operation.

Rotation Axis
There is no specific indication for the position of rotation shaft. It can be set at any position.
When having the absolute reset executed with the chuck or hand kept attached, make sure
to take the following caution note into account.

& Caution: Make sure the cables and air tubes on the chucks and hands are not twisted
before having the absolute reset executed.
The rotary axis resets the coordinates at the position that the sensor is
detected.
Having an absolute reset with the cables and air tubes being twisted, the
coordinates will get reset with them kept twisted.
Rotating the axis should twist the cables and air tubes even more, which could
cause to break cables and tubes.
If it is necessary to have the absolute reset executed with the cables and air
tubes kept attached, operate the axis manually or in low speed after having the
reset to make sure that there is not impact applied to the cables and tubes.
In case there is an impact, turn the rotation axis back till the twist is solved and
then have the absolute reset executed again or have the cables and tubes

connected again.

5) Click on the “Execution” button.

*Start the push type sbsolute reset at all axes. (Step 4/4)

-

1.WVertical axis pushing edge movement

2.Movement in rotation axis sensor standard position (absolute reset)
3.Push movement at wvertical axis stopper (absolute reset)

4.Push movement at arm Z stopper [(absolute reset)

S5.Push movewsent at arm 1 stopper [(asbsolute reset)

6) A Warning window shows up. Click on the “Yes”. Each operation for the push type absolute

reset starts.

Start the push tvpe absolute reset operation.
' Are wou sure ko conkinue?
L]

*Each axis moves sequentially,

Do not invade in range of motion,

*In the case of an emergency stop skake,
release the emergency stop,
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7) Once the push type absolute reset for all the axes is finished, the Information window will
appear. Click “OK” button.

Information [‘>_<|

\]\i) The push tvpe absolute reset at all axes was completed,

8) Close the Push stopper position acquisition window by clicking “x” on the upper right side
of the window. Once the window is closed, the parameters start to be written automatically
to the flash ROM, and controller is rebooted by the software reset.
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[2] When performing Stopper Pressing Type Absolute Reset on Each Axis One by One
To have the push stopper type absolute reset for each axis one by one, follow the steps shown
below.

(1) 1%tArm and 2"¢ Arm
1) Select “Individual axis” in the push type absolute reset window, and set Axis to “Arm 1” (or

Arm 2).

<A Push type absolute reset

Always back up the parameter before it begins "Push stopper type abhsolute reset'.
When you close this window after it complete=z it "Push stopper type absolute reset",

exexute "Write Flash BRom" of the parameter - "Software reset" automatically.

A
Axisi v =

i 13.354

Start again from the heginning ‘
e | o]
‘ Encoder Rotation Data Reset / Reset Controller Error (Step 1/4) ‘ .
Axis2 sV
L] et

Remowe the user tool when there is a possibility of interfering while operating.

At this time, always press the emergency stop switch. (Step 2/4) = () | B +)
OK Axis3 5V

L ~15.269

For prevention of interference, wmatch arm 1 and arm 2 £o initisl posture BT &
(=) i+
("Display the explanation of initial posture™ hbutton click) by jog or hand.
When you move the axis by hand, always press the emergency stop switch. (3tep 5/4) e a7
Arm 1: |Coordinates minus direction i 118.138

*Axis moves to & displayed direction. < (-1 ) :

Match it to the initial posture suitable for the movement direction.
Well%] 2

Inc[deg] |0.00

Display the explanation of initial posture

3tart the push type absolute reset. (Step 4/4) Execution

8

Stop

r

1.Push movement at arm 1 stopper (shsolute reset)
Reset Encoder Error
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2) Click “Encoder Rotation Data Reset / Reset Controller Error (Step 1/4)”.

* Encoder FRotation Data Reset / Reset Controller Error (3tep 1/4) ‘

3) In case there is a concern that a load may interfere with surroundings at the absolute reset,
detach the load. Have the work during the emergency stop condition. After the work is
finished, click on the “OK” button.

*Remc\ve the user tool when there is a possikbility of interfering while operating.

bt this time, always press the emergency stop switch. (Step 2/4)

4) By referring to the displayed movement direction for each axis, adjust the axes to the initial
posture. The posture differs depending on the movement direction. Click on “Display the
explanation of initial posture” to check the explanations. Make sure to work on with the
emergency stop activated when moving the axes with hand. Click on the “OK” button after
the work is finished.

*For prevention of interference, match arm 1 and arm 2 to initial posture
["Display the explanation of initial posture™ button click) by jog or hand.

When you move the axis by hand, always press the emergency stop switch. (Step 3/4)
Arim 1: |Coordinates minus direction

TAxis moves to a displayed direction.

Match it to the initial posture suitable for the movement direction.

Display the explanation of initial posture

[Initial posture]

Arm1, Arm 2
Considering the stopper pressing position, adjust the posture to either of right arm system or
left arm system. When the product is delivered, it is set to the right arm system. Adjust to the
right arm system. In case the arm interferes with the peripheral in the right arm system, set it
to the left arm system in advance, conduct “stopper pressing position acquirement” and then
adjust to the left arm system. [4.9.2 Refer to How to Acquire the Stopper Interfering Point]

/
.‘"‘ Arm 2 = |
I;" Negative direction of coordinate

Arm 1=
Negative direction of coordinate

Am 1=
Positive direction of coordinate

Initial posture of left arm system Initial posture of right arm system (At the delivery)
Arm 1 = Negative direction of coordinate Arm 1 = Positive direction of coordinate
Arm 2 = Positive direction of coordinate Arm 2 = Negative direction of coordinate
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For the position, put it apart from the stopper position for 10deg or more.
Setting it too close to the stopper, Error No. BOD “Stopper Pressing Operation Start Position
Error” may occur at operation.

5) Click on the "Execution” button.

*Start the push type shsolute reset. (3tep 4/4)

-

1.Push movement at arm 1 stopper [(absolute reset)

6) A Warning window shows up. Click on the “Yes”. Each operation for the push type
absolute reset starts.

Start the push bype absolute reset operation,
! &re wou sure ko conkinue?

*Each axis moves sequentially,

Do not invade in range of mokion.

*In the case of an emergency stop skate,
release the emergency stop,
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7) Once the push type absolute reset, the Information window will appear. Click “OK” button.

Information f'>_<|

\l) The push type absolute reset at all axes was completed,

8) Ifitis necessary to have the push type absolute reset for another axis, move on to the axis
selection. When finishing the process, click “x” on the upper right side of the window. Once
the window is closed, the parameters start to be written automatically to the flash ROM,
and controller is rebooted by the software reset.
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(2) Vertical Axis, Rotation Axis
1) Select “Individual axis” in the Push stopper type absolute reset window, and set Axis to
“Vert. Axis + Rot. Axis”.

Push type absolute reset

Adways back up the parameter before it begins "Push stopper type absolute reset'.
hen vou close this window after it completes it "Push stopper type absolute reset",

exexute "Write Flash Rom" of the parameter -> "Software reset" auntomatically.

-
"
H
m
o
wn
E
i

Ftart again from the beginning ‘ & 13.354
A= (=) | =4
~
* Encoder Rotation Data Reset / Reset Controller Error (Step 1/4) ‘ =
Axis2 SV
L] st

Remove the user tool when there is a possibility of interfering while operating.

At this time, always press the emergency stop switch. (Step 2/4) <= (-] | = i+
wh Axis3 v

i —15.269

For prevention of interference, match vertical axis and rotation axis to initial posture o5 T
f=1 (+
("Display the explanation of initial poscure® button click) by jog or hand.
When you mowve the axiz by hand, always press the emergency stop switch. (3tep 3/4) dca=a i
Vert.ixis: Coordinates mwinus direction Rot.ixis: Coordinates minus direction i 118.138
*Each axis moves to a displayed direction. *a i :
Match it to the initisl posture suitable for the movement direction.
Vellz] 2

Display the explanation of initial posture Inc[des] |0.00

(8):4
Jtart the push type absolute reset. (Jtep 4/4) Execution

#*Home position of the vertical axis and che rotation axis
iz updated sutomatically.

Stop

1.Vertical axis pushing edge movement
E = = Reset Encoder Error

2.Movement in rotation axis sensor standard position (sbsolute reset)

|4

2) Click “Encoder Rotation Data Reset / Reset Controller Error (Step 1/4)".

* Encoder Rotation Data Reset / Reset Controller Error (Step 1/4)

3) In case there is a concern that a load may interfere with surroundings at the absolute reset,
detach the load. Have the work during the emergency stop condition. After the work is
finished, click on the “OK” button.

*Remove the user tool when there is a possibility of interfering while operating.

At this time, always press the emergency stop switch. [(Step 2/4)
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4) By referring to the displayed movement direction for each axis, adjust the axes to the
initial posture. The posture differs depending on the movement direction. Click on “Display
the explanation of initial posture” to check the explanations. Make to work on with the
emergency stop activated when moving the axes with hand. Click on the “OK” button after
the work is finished.

*For prevention of interference, match vertical axis and rotation axis to initial posture
[("Dizplay the explanation of initial posture™ button click]) by jog or hand.

Then you move the axis by hand, always press the emergency stop switch. (Step 3/4)
Vert.Lxis: |Coordinates minus direction Rot.lxis: |Coordinates minus direction

*Each axis mowves to a displayed direction.

Match it to the initial posture suitable for the movement direction.

Display the explanation of initial posture ‘

[Initial posture]

Vertical Axis
For the position, put it apart from the coordinate Omm (upward end) for 10mm or more.
Setting it at 10mm or less, Error No. BOD “Stopper Pressing Operation Start Position Error”
may occur at operation.

Rotation axis
There is no specific indication for the position of rotation shaft. It can be set at any position.
When having the absolute reset executed with the chuck or hand kept attached, make sure
to take the following caution note into account.

/N Caution: Make sure the cables and air tubes on the chucks and hands are not twisted
before having the absolute reset executed.
The rotary axis resets the coordinates at the position that the sensor is
detected.
Having an absolute reset with the cables and air tubes being twisted, the
coordinates will get reset with them kept twisted.
Rotating the axis should twist the cables and air tubes even more, which could
cause to break cables and tubes.
If it is necessary to have the absolute reset executed with the cables and air
tubes kept attached, operate the axis manually or in low speed after having the
reset to make sure that there is not impact applied to the cables and tubes.
In case there is an impact, turn the rotation axis back till the twist is solved and
then have the absolute reset executed again or have the cables and tubes
connected again.

5) Click “Execution” button.

*Start the push type absolute reset. [(Step 4/4) e fm |

*Home position of the wvertical axis and the rotation axis
iz updated auntomatically.

1.Vertical axis pushing edge movement
Z2.Movement in rotatlon axis sensor standard position [(absolute reset)

3.Push movement at wertical axis stopper [(absolute reset)
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6) A Warning window shows up. Click “Yes”. The operation for the push type absolute reset

starts.

Start the push bype absolute reset operation,
! Are you sure bo continue?

*Each axis moves sequentially,

Lo not invade in range of motion,

*In the case of an emergency stop stake,
release the emergency stop.

¥es

7) Once the push type absolute reset for the axis is complete, the information window will
appear. Click “OK” button.

Information [$_<|

i The push type absolute reset
at the wertical axis and the rotation axis was completed,

8) When finishing the process, click “x” on the upper right side of the window. Once the
window is closed, the parameters start to be written automatically to the flash ROM, and
controller is rebooted by the software reset.
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4.9.2 How to Acquire the Stopper Interfering Point

In the following case, conduct “Stopper pressing position acquirement Nt ) pefore having the

absolute reset.

o When the absolute reset cannot be performed in the direction of the stopper interfering
movement with the initial posture at the delivery from the factory due to such reasons as
interference to the peripheral equipment

e There was a change in the stopper position due to such reasons as a removal of the

stopper of the vertical axis

Note 1

In case that the absolute reset cannot be performed with the stopper pressing

movement direction of the initial posture set at the delivery due to such as

interference with peripheral devices,

left arm system (stopper pressing di

change the setting to the initial posture of the
rection on opposite side) and conduct the

stopper pressing position acquirement.

Initial Posture of Left Arm System

Arm 1 =
Positive Coordinate
Direction

Arm 2 =

(Opposite interfering direction)

Negative Coordinate
Direction

(Reference)

factory.

Initial Posture of Right Arm System

Positive Coordinate
Direction

Arm 1

The direction of interfering is as shown below in the initial setting at the delivery from the

+—+ |
T ‘ T I
7 ==
Vertical Axis = ‘
Negative Coordinate Direction

Rotation Axis =
Negative Coordinate Direction

Negative Coordinate
Direction

ME3726-4M
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Push stopper position acquisition with the process shown below.

1)

Backup the parameters so that they can be put back anytime to those before changing
them. Select “Parameter (P)” — “Edit (E)” from PC Software Menu to show the Edit
Parameter window. Press the “Save As” button in the Edit Parameter window to store the
parameters in the file.

<A Fdit Parameter

Save.ﬁ.sFDmDn to Lll Axes| 3pecific Axisl Driverl Encoder | I/0 devicel Other

2)

Mo Parameter Name Jet Value L]
1 |I/0 type 1=
Z2 |I2 TpMNo.Iprt:1 a
3 |[IO TpMo.Oprt:1l 300
a v merre Toeon 4

Select “Controller” — “Abs. Encoder Reset” — “Push stopper position acquisition” from
the menu.

Monitar Tool ‘window Help
F t
SEOnnet Vel Specified|MANT Mode)
Change Baud Rate

3)

Cff-line work{Paork Close)

SEL global data backup

All Data Backup

‘Write Flash Rom
Initiglize Memory

Abs, Encoder Reset »

Software Reset

Pin insetbion tvpe absalukbe reset

Erraor Reset

nnnnnn F M im Plmame Plmsma e

A Warning window shows up. Click “Yes”.

‘-\ When vou change the push stopper position
' by "Push skopper position acguisition”,
after the push stopper position is acquired,
it is necessary ko execute "Push tyvpe absolute reset"
because the standard position of absaolute reset changes,
Is "Push stopper position acquisition” execuked?
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4) A Confirmation window shows up. Click “Yes”.

9 , Execute "Write Flash Rom" of the parameter
\t() and "Software reset” automatically
after finish the "Push stopper position acquisition”,
Are you sure bo cantinue?

If conducting on all the axes at once, have the process of [1].
When not all the axes, but having one or some of the 4 axes to be conducted, have the

process of [2].
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[11 When Acquiring Stopper Pressing Position for All Axes at Once
To acquire the push stopper position for all the axes at once, follow the steps shown below.

1) Select “All axes” in the Push stopper position acquisition window.

A Push stopper position acquisition

Always back up the parameter hefore it bhegins "Push stopper position acguisition'.
HWhen vou close this window after it completes it "Push stopper position acguisition",
exexute "Write Flash Rom" of the parameter - "Software reset" automatically.

Push stopper pos.
/ Sensor standard pos.

All axes } I}iividual axis Axiszl it

Start again from the beginning ‘

Arm 1: 0.000 Arm 2: 0.000 WVert.Axis: 0.000 Rot.Axis: 0.o0o

<= (=) | == (4
*REI{IDVE the user tool when there is a possibility of interfering while operating. 2
At this time, always press the emergency stop switch. (Step 1/4) e Y
i -0.023
<k (=) | = (4
For prevention of interference, match each axis to initial posture Bxisd s
("Display the explanation of initial posture™ hutton click) by jog or hand.
When vou move the axis by hand, always press the emergency stop switch. (Step 2/4) x b
= (-] | =
Display the explanation of initial posture ﬂ
Axi=4g sV
Select the movement direction of the vertical axis and the rotation axis. i ) 6.077

The movement direction arm 1 and arm 2 is autowatic seleced that
= i) | =

the direction of the position of the stopper from the position to neighborhood

when the "OE"™ button is pushed. And the direccion iz displayed as fallow. (Step 3/4)

Vell%] 2

Arml (Auto) : e Armz (Auto) : S
Inc[deg] |0.00
Vert.Axis: _J Rot.Axis: = _J
Pushirmiys: R
Stop
*Each axis parameter No.1l25 will be updated. M

2) In case there is a concern that a load may interfere with surroundings at the absolute reset,
detach the load. Have the work during the emergency stop condition. After the work is
finished, click on the “OK” button.

*Remove the user tool when there iz & possikility of interfering while operating.

At this time, always press the emergency stop switch. (Step 1/4)
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3) Adjust each axis to the initial posture. The posture differs depending on the movement
direction. Click on “Display the explanation of initial posture” to check the explanations.
Make to work on with the emergency stop activated when moving the axes with hand.
Click on the “OK” button after the work is finished.

*For prevention of interference, match each axis to i1nitial posture
["Display the explanation of initial posture™ button click) by jog or hand.

When vou mowve the axis by hand, always press the emergency stop switch. (Step 2/4)

Display the explanation of initial posture

[Initial posture]

Arm1, Arm 2
Remove all the interferences of the peripheral devices, and set the posture to either of the
left arm system or the right arm system. It is set to right arm system when the unit is shipped

out.
o~ T
4 .
I
/ \
," Negative direction of coordinate Positive direction of coordinate
:.
|
|
|
1
“.\ L ‘
A
Arm 1= Arm1.: o i
Positive direction of coordinate Negative direction of coordinate
Initial posture of left arm system Initial posture of right arm system (At the delivery)
Arm 1 = Negative direction of coordinate Arm 1 = Positive direction of coordinate
Arm 2 = Positive direction of coordinate Arm 2 = Negative direction of coordinate

For the position, put it apart from the stopper position for 10deg or more.
Setting it too close to the stopper, Error No. BOD “Stopper Pressing Operation Start Position
Error” may occur at operation.

Vertical Axis
For the position, put it apart from the coordinate Omm (upward end) for 10mm or more.
Setting it at 10mm or less, Error No. BOD “Stopper Pressing Operation Start Position Error”
may occur at operation.

Rotation axis
There is no specific indication for the position of rotation shaft. It can be set at any position.
When having the absolute reset executed with the chuck or hand kept attached, make sure
to take the following caution note into account.
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/N Caution: Make sure the cables and air tubes on the chucks and hands are not twisted
before having the absolute reset executed.
The rotary axis resets the coordinates at the position that the sensor is
detected.
Having an absolute reset with the cables and air tubes being twisted, the
coordinates will get reset with them kept twisted.
Rotating the axis should twist the cables and air tubes even more, which could
cause to break cables and tubes.
If it is necessary to have the absolute reset executed with the cables and air
tubes kept attached, operate the axis manually or in low speed after having the
reset to make sure that there is not impact applied to the cables and tubes.
In case there is an impact, turn the rotation axis back till the twist is solved and
then have the absolute reset executed again or have the cables and tubes
connected again.

4) Select the direction to move for the vertical axis and rotation axis. It is not necessary to
change the direction to move for the vertical axis and rotation axis. Make the vertical axis
is in the coodinates minus direction.

Once the selection is made, click on the “OK” button. At this time, the direction of
movement from the current position of the initial posture to Arm 1 (1%t arm) and Arm 2 (2"
arm) is automatically selected. Check the selected movement direction.

*Select the movement direction of the vertical axis and the rotation axis.

The mowvement direction arm 1 and arm 2 is sautomatic seleced that

uonoadsul soueusuiel b .

the direction of the position of the stopper from the position to neighborhood

when the "COE™ button is pushed. And the direction iz displayed as fallow. (3tep 3/4)

Arml (Auto) : - ArmZ (Autao) : -
Vert.Axis: |Coordinates minus direction :j Rot.Axis: |Coordinates minus direction :j
PushirmSys: ———

*Each axis parameter No.l1l25 will bhe updated.

5) Click on the “Execution” button.

*Start the push stopper position / sensor standard position acguition {Execution

of all axes. (Step 4/4)

1.Vertical axis pushing edge movement

Z2.Movement in rotation axis sensor standsrd position
[sensor standard position acguisition)

3 .Push movement at wertical axis stopper
{push stopper position acguisition)

4.Push movement at arm 2 Stopper
(push stopper positioh accquisition)

S5.Push movement at arm 1 stopper
{push stopper position sacguisition)
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6) A Warning window shows up. Click “Yes”. Process to acquire the push stopper position will

start.

': Start the push stopper position | sensor skandard position
! acquisition operatian,
Are you sure bo conkinuey
*Each axis moves sequentially,
Do not invade in range of motion,
*In the case of an emergency stop stake,
release the emergency stop.

7) Once the push stopper position acquirement for all the axes is complete, the Information
window will appear. Click “OK” button.

Information ['5—(|

i The push stopper position [ sensor standard position
acguisition ak all axes was completed.

uonoadsul ssueuSUIB)  { .

8) Close the Push stopper position acquisition window by clicking “x” on the upper right side
of the window. Once the window is closed, the parameters start to be written automatically
to the flash ROM, and controller is rebooted by the software reset.

9) Once the controller reboot is finished, conduct the push type absolute reset on all the axes
together.
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[2] When Acquiring Stopper Pressing Position on Each Axis One by One
To have an acquirement on each axis, follow the steps below.

(1) 1%tArm and 2"¢ Arm
1) Select “Individual axis” in the Push stopper position acquisition window, and set Axis to

“Arm 1” (or Arm 2).

<4 Push stopper position acquisition

Always back up the parameter bhefore it hegins "Push stopper position acguisition'.
When you close this window after it completez it "Push stopper position acguisition",

exexute "Write Flash Rom" of the parameter -> "Software reset'" auntomatically.

Push st -
e irm 1: 0.000 Arm Z: 0.000 Vert.hxis: 0.000 Rot.hxis: 0.000
/ Sensor standard pos.
411l axed Individual axis
- Axisl =104
Start again from the beginning ‘ A o0.145
B (=) | ==+
A~
*Remove the user tool when there iz & possibility of interfering while operating. —
At this time, always press the emergency stop switch. (Step 1/4) SR =Y
i -0.025
QK
<k i) | =
For prevention of interference, match arm 1 and arm 2 to inicial posture Axisa ay
("Display the explanation of initial posture™ button click) by jog or hand. T
i = LS
When you move the axis by hand, always press the emergency stop switch. (Step 2/4)
<k (=) | ==+
Display the explanation of initial posture oK
Axisdg av
Jelect the movement method (wotor drive/hand, movement direction). i 5. 077
When "Auto. Select"™ button is pushed, the direction of the position of the stopper U
from present location to neighborhood is selected automatically
&5 a movement direction. (Step 3/4)
s ; - | velrs] z
Inc[deg] |0.00
Arm 1: L J buco. Select
*WThen the movement direction is changed, each axis parameter No.12Z25 will be updated. Stop ‘
OK ¥

2) In case there is a concern that a load may interfere with surroundings at the absolute reset,
detach the load. Have the work during the emergency stop condition. After the work is
finished, click on the “OK” button.

*Remove the user tool when there is a possibility of interfering while operating.

At thiz time, always press the emergency stop switch. (Step 1/4)

ok |
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3) Adjust 18t Arm and 2" Arm to the initial posture. The posture differs depending on the
movement direction. Click on “Display the explanation of initial posture” to check the
explanations. Make to work on with the emergency stop activated when moving the axes
with hand. Click on the “OK” button after the work is finished.

*For prevention of interference, match arm 1 and arm 2 to initial posture
[("Display the explanation of initial posture" button click) by jog or hand.

When you mowve the axis by hand, always press the emergency stop switch. [(3tep 2/4)

Display the explanation of initial posture

[Initial posture]

Arm1, Arm 2
Remove all the interferences of the peripheral devices, and set the posture to either of the
left arm system or the right arm system. It is set to right arm system when the unit is shipped

out.
~ - 7\\\
I
/ \"
JAm 2 = | | Am2= R
."" Negative direction of coordinate Positive direction of coordinate
:‘.
' 7|
[ f‘ f
|> ‘ [
L\_ | / f
N RS
v
Arm 1= Arm 1.: o .
Positive direction of coordinate Negative direction of coordinate
Initial posture of left arm system Initial posture of right arm system (At the delivery)
Arm 1 = Negative direction of coordinate Arm 1 = Positive direction of coordinate
Arm 2 = Positive direction of coordinate Arm 2 = Negative direction of coordinate

For the position, put it apart from the stopper position for 10deg or more.
Setting it too close to the stopper, Error No. BOD “Stopper Pressing Operation Start Position

Error” may occur at operation.
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4) Select the movement method. Make to select motor drive on the selection of motor
drive/hand. Change the movement direction if necessary. If clicking on “Auto. Select”
button, the direction of movement from the current position of the initial posture is
automatically selected. Once the selection is made, click on the “OK” button.

*Select the mowvewent method (wotor drive/hand, mowvewment direction) .
When "Auto. Select™ button is pushed, the direction of the position of the stopper
from present location to neighborhood is selected asutomatically

as a mwovement direction. (Step 374)

f Motor driwve {7 Hand

Arm 1: |Coordinates minus direction j Auto. Zelect

*Then the movement direction is changed, each axis parameter No.1l25 will be updated.

5) Click “Execution” button.

*St.art. push stopper posSition acguition. (Step 4/4)

1.Push movement at arm 1 stopper
{push stopper position acguisition)

6) A Warning window shows up. Click “Yes”. Process to acquire the push stopper position will

start.

Start the push stopper position acquisition opetation,
! Are wou sure bo conkinue?

*The axis moves, Do nok invade in range af mokion,
*In the case of an emergency skop skake,
release the emergency stop.,

7) Once the push stopper position acquisition is complete, the Information window will appear.
Click “OK” button.

Information f'5_<|

L]
" ) The push stopper position acquisition at arm 1 was completed,

8) Ifitis necessary to have the push stopper position a acquisition for another axis, move on
to the axis selection. When finishing the process, click “x” on the upper right side of the
window. Once the window is closed, the parameters start to be written automatically to the

flash ROM, and controller is rebooted by the software reset.

9) Once the controller reboot is finished, conduct the push type absolute reset on the axis
with the push stopper position acquisition.
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(2) Vertical Axis, Rotation Axis

1) Select “Individual axis” in the Push stopper position acquisition window, and set Axis to
“Vert. Axis + Rot. Axis”.

A Push stopper position acquisition

Always back up the parameter hefore it bhegins "Push stopper position acguisition'.
HWhen vou close this window after it completes it "Push stopper position acguisition",
exexute "Write Flash Rom" of the parameter - "Software reset" automatically.

Push stopper pos.

Arm 1: 0.000 Arm 2: 0.000 WVert.Axis: 0.000 Rot.Axis: 0.o0o
/ Sensor standard pos.

Axi=l =3t
i 90.145

Start again from the beginning ‘

<k (- | =+
A~
*REI{IDVE the user tool when there is a possibility of interfering while operating.

At this time, always press the emergency stop switch. (Step 1/4) Axis2 SV

i -0.023
OK
o it B 5

For prevention of interference, match vertical axis and rotation axis to initial posture

("Display the explanation of initial posture™ hutton click) by jog or hand.

When vou move the axis by hand, always press the emergency stop switch. (Step 2/4) x HRH
= (-] | =
Display the explanation of initial posture ‘ ﬂ
Axi=4g sV
Select the movement direction. (Step 3/4) n T &.077

Vert.ixis: -] mon.axis: | ates minus dir = (-} | (0

*WMhen the movement direction is changed, each axis parameter HNo.125 will be updated.

Vell%] 2

= Inc[deg] |0.00

18

Start push stopper posgition / sensor standard position acguition. (Step 4/4) Execucion
l.Vertical axis pushing edge movement Stop ‘
AR S R S e A4

2) In case there is a concern that a load may interfere with surroundings at the absolute reset,
detach the load. Have the work during the emergency stop condition. After the work is
finished, click on the “OK” button.

»Remove the user tool when there is a possikbility of interfering while operating.

it this time, always press the emergency stop switch. (Step 1/4)

ok |
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3) Adjust verti
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cal axis to the initial posture. The posture differs depending on the movement

direction. Click on “Display the explanation of initial posture” to check the explanations.
Make to work on with the emergency stop activated when moving the axes with hand.
Click on the “OK” button after the work is finished.

* For prevention

of interference, match wertical axis and rotation axis to initial posture

["Display the explanation of initial posture™ button click) by jog or hand.

Then vou move the axis by hand, always press the emergency stop switch. [(3tep 2/4)

Display the explanation of initisal posture ‘

[Initial posture]
Vertical Axis

For the position, put it apart from the coordinate Omm (upward end) for 10mm or more.

Setting it at
may occur a

Rotation axi

10mm or less, Error No. BOD “Stopper Pressing Operation Start Position Error”
t operation.

S

There is no specific indication for the position of rotation shaft. It can be set at any position.
When having the absolute reset executed with the chuck or hand kept attached, make sure
to take the following caution note into account.

/\ Caution:

Make sure the cables and air tubes on the chucks and hands are not twisted
before having the absolute reset executed.

The rotary axis resets the coordinates at the position that the sensor is
detected.

Having an absolute reset with the cables and air tubes being twisted, the
coordinates will get reset with them kept twisted.

Rotating the axis should twist the cables and air tubes even more, which could
cause to break cables and tubes.

If it is necessary to have the absolute reset executed with the cables and air
tubes kept attached, operate the axis manually or in low speed after having the
reset to make sure that there is not impact applied to the cables and tubes.

In case there is an impact, turn the rotation axis back till the twist is solved and
then have the absolute reset executed again or have the cables and tubes
connected again.

4) ltis not necessary to change the direction to move for the vertical axis and rotation axis.
Make the vertical axis is in the coordinates minus direction.
Once the selection is made, click on the “OK” button.

*Select the movement direction. (Step 3/4)

Vert.Axis: |Ccu:|rdinates minus direction j Rot.ixi=: |C00rdinates minus direction j

*When the movement direction is changed, each axis parsmweter No.l1l25 will be updated.

86

ME3726-4M




I x INTELLIGENT ACTUATOR

5) Click “Execution” button.

*Statt push stopper position / sensor standard position acguition. [(Step 4/4)

1.Vertical axis pushing edge movement

z.Movement in rotation axis sensor standard position
[gensor standard position acdquisition)

3.Push movement at wertical axis stopper
(push stopper positioh accquisition)

6) A Warning window shows up. Click “Yes”. Process to acquire the push stopper position will

start.

T Start the push stopper position | sensor skandard position
! acquisition operatian,
Are you sure bo conkinuey
*Each axis moves sequentially,
Do not invade in range of motion,
*In the case of an emergency stop stake,
release the emergency stop.

7) Once the push stopper position acquisition is complete, the Information window will appear.
Click “OK” button.

Information D_<|

i The push stopper position | sensor standard position acquisikion
at the vertical axis and the rotation axis was completed,

8) When finishing the process, click “x” on the upper right side of the window. Once the
window is closed, the parameters start to be written automatically to the flash ROM, and
controller is rebooted by the software reset.

9) Once the controller reboot is finished, conduct the push type absolute reset on the axis
with the push stopper position acquisition.
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5. External Dimensions

2-M6, Depth 12

DETAIL: B (Scale: 1/2)
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Note 1 Ensure clearance otherwise (Rotary Axis) would not be able to operate.
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6. Warranty

6.1 Warranty Period

One of the following periods, whichever is shorter:
¢ 18 months after shipment from IAl

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

6.2 Scope of the 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 of problem in question was caused by a specification defect or problem, or
by a quality issue with our product.

Note that breakdowns due to any of the following reasons are excluded from the scope of warranty:

(1]
(2]

(3]

(4]
[3]
(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.

6.3 Honoring the Warranty

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

90

ME3726-4M



I x INTELLIGENT ACTUATOR

6.4
(1)
()

6.5

)

6.6

Limit in Responsibility

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.

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.

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

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.

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

[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

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.

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

ME3726-4M 91
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Change History

92

Revision Date

Description of Revision

2013.01

2013.04

2013.06

2013.07

2014.07

2015.08

2017.10

2018.01

2018.02

First edition

Second edition
Pg.
Pg.
Pg. 22, 24

15
16

Pg. 26
Pg. 34

Edition 2B

Note corrected

Third edition
Pg.
Pg.
Pg. 36, 37
Pg.

Pg.

Fourth edition
Correction made in 65, 69, 79, 83 and 86.

12
30

39

50, 51

.53

. 56
.58
.59
.61

. 88

Edition 4C

Correction made in 65, 69, 79 and 83 of figure

Pg.

88

Edition 4D

Pg. 13, 14,42  XSEL-SAX controller added

Edition 4E
Pg. 42

Edition 4F

Pg. 88, 89

Noise value changed from 73dB to 78dB

Note added to tell pressing operation cannot be performed
Note added stating that graph change at rated
transportable weight 20kg as boarder

Note added for use of WGT2 Command

Change made to maximum reaction force during robot
operation

Label attachment drawing changed

Package drawing changed because body and controller to
be packaged separately.

Value of offset added in vertical direction. Caution note
added.

Instruction added for attachment using tapped hole on 2nd
Arm

Change made in contents of maintenance inspection.
Maintenance inspection added for 2.5 and 5 years

4.3, “Check for Looseness of Arm Attachment Screws”
added

4.5, “Grease Supply on the J1 Axis” added

4.6, “Grease Supply on the J2 Axis” added

4.7, “How to Measure Lost Motion” added

4.8, “How to Inspect Visually on Timing Belt for Rotary Axis”
added

A and S dimensions and weight added in table in
Appearance Drawing IX-NNN12040

At the delivery, Initial posture of right arm system.
Correction made in dimensions of External Dimensions

Connecting to the Brake Cable added

Correction made in dimensions of External Dimensions
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Revision Date

Description of Revision

2018.05

2019.09

2020.01

2021.05

2023.07

2026.02

2026.06

Edition 4G
Pg. 45 Correction made in wiring diagram of connector
Edition 4H
Pg. 14 3L : 3m deleted from "Cable length" in "How to Read the
Model Number"
Edition 4l

Pg. 66, 73 to 74, 79 to 81, 86 to 87
Caution note added for absolute reset for rotation axis

Edition 4J

Pg. 51 Correction made from AB-6 to AB-3 for battery model code
Edition 4K

Pg. 58 Description changed for applicable grease
Edition 4L

Description revised in International Standards Compliances
Change made in accordance with discontinuation of including First Step
Guide

Edition 4M
Terms integrated (cable carrier)
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Manual No.:ME3726-4M (June 2026)

1A1

Quality and Innovation

1A I Corporation

Head Office: 1210 Ihara Shimizu-KU Shizuoka City Shizuoka 424-0114, Japan
TEL +81-54-364-5105 FAX +81-54-364-2589
website: www.iai-robot.co.jp/

1A I America, Inc.

Head Office: 2690 W. 237th Street, Torrance, CA 90505
TEL +1-310-891-6015 FAX +1-310-891-0815
Chicago Office: 110 East State Parkway, Schaumburg, IL 60173
TEL +1-847- 908-1400 FAX +1-847-908-1399
Atlanta Office: 1220 Kennestone Circle, Suite 108, Marietta, GA 30066
TEL +1-678-354-9470 FAX +1-678-354-9471
website: www.intelligentactuator.com

Technical Support available in Europe

IA | Industrieroboter GmbH

Ober der Réth 4, D-65824 Schwalbach am Taunus, Germany
TEL +49(0)6196-88950 FAX +49(0)6196-889524
website: www.iai-automation.com

Technical Support available in Great Britain

LC Automation

control & safety

Duttons Way, Shadsworth Business Park, Blackburn, Lancashire, BB1 2QR, United Kingdom
TEL +44(0) 1254-685900
website: www.lcautomation.com

1Al (Shanghai) Co.,Ltd.

SHANGHAI JIAHUA BUSINESS CENTER A8-303, 808, Honggiao Rd. Shang hai 200030, China
TEL +86-21-6448-4753 FAX +86-21-6448-3992
website: www.iai-robot.com

IA I Robot (Thailand) Co., Ltd.

825 PhairojKijja Tower 7th Floor, Debaratana RD., Bangna Nuea, Bangna, Bangkok 10260, Thailand
TEL +66-2-361-4458 FAX +66-2-361-4456
website: www.iai-robot.co.th

The information contained in this document is subject to change without notice for purposes of
product improvement.
Copyright © 2026.Jun. 1Al Corporation.All rights reserved.
26.06.000
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