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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,
among others, providing the information you need to know to use the product safely.

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

This product is designed assuming that installation to the factory equipment is held by educated
operators.
Please contact IAl if purposed for another use.

The DVD that comes with the product contains instruction manuals for IAl products.
When using the product, refer to the necessary portions of the applicable instruction manual by
printing them out or displaying them on a PC.

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

[Important]

¢ This Instruction Manual is original.

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

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

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

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

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

Industrial Robot Category of IAl Product

The industrial robot described in EU Directive is determined synonymous with “partly completed
machinery” defined in Machinery Directive.

That is to say "an assembly, fitted with or intended to be fitted with a drive system other than
directly applied human or animal effort, consisting of linked parts or components, at least one of
which moves, and which are joined together for a specific application”.

In the product lineup in IAl catalog, all of the axes and controllers consisting of two or more axes in
Cartesian Robot, IX/IXP SCARA Robot and TT/TTA Table Top Robot are applicable.



I xplntelligent Actuator
Safety Precautions for Our Products

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

No. S) pergtlc_nn Description
escription
1 Model e This product has not been planned and designed for the application
Selection where 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 the robot with an actuator used in vertical orientation, there is a
lineup which is equipped with a brake in standard. In case of applying
load more than the maximum transportable weight, the brake may not
work and may cause an accident such as an injury or damage on the
work piece. Do not attempt to use in such a condition.
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No.

Operation
Description

Description

Transportation

When carrying a heavy object (approx. 20kg or more, with a caution
label for heavy cargo), consider to do the work with two or more
persons or to utilize equipment such as crane to avoid injury such as
back pain.

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

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

Transport it using an appropriate transportation measure.

The actuators available for transportation with a crane have eyebolts
attached or there are tapped holes to attach bolts. Follow the
instructions in the instruction manual for each model.

Do not step or sit on the package.

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

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

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

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

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

Do not leave a load hung up with a crane.

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

Storage and
Preservation

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

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.

Make sure to securely hold and fix the product (including the work part).

Afall, drop or abnormal motion of the product due to acts of God such

as the earthquake and tsunami may cause damage or injury.

Also, without securing the hold and fixation, operation noise may get

loud due to resonance.

Do not get on or put anything on the product. Failure to do so may

cause an accidental fall, injury or damage to the product due to a drop

of anything, malfunction of the product, performance degradation, or

shortening of its life.

When using the product in any of the places specified below, provide a

sufficient shield.

1) Location where electric noise is generated

2) Location where high electrical or magnetic field is present

3) Location with the mains or power lines passing nearby

4) Location where the product may come in contact with water, oil or
chemical droplets
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No. Opergtlgn Description
Description
4 | Installation (2) Cable Wiring
and Start e Use our company’s genuine cables for connecting between the actuator

and controller, and for the teaching tool.

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

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

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

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

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

(3) Grounding

e For the ground terminal on the AC power cable of the controller and the
grounding plate in the control panel, make sure to use a twisted pair
cable with wire thickness 0.5mm? (AWG20 or equivalent) or more for
grounding work.

e |t is mandatory to conduct grounding for purposes of electric shock
prevention, prevention for static electricity electrification, improvement
of anti-noise performance and control of unnecessary electromagnetic
radiation.
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Operation -
No. Description Description
4 | Installation (4) Safety Measures
and Start o When the work is carried out with 2 or more persons, make it clear who

is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

When the product is under operation or in the ready mode, take the
safety measures (The safety protection fence: Reference of 2.3.3) 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.

Use a system I/O connector at the entrance of the safety protection
fence to equip with an interlock system which makes the emergency
stop works when the entrance is opened, and make sure to avoid
entering from nowhere else but the entrance.

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

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.

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.

When the installation or adjustment operation is to be performed with
the robot not operated, make sure to unplug the power supply cable on
the controller before starting to work.Sudden power input may cause an
electric shock or injury.

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

If an operator is compelled to work in the safety protection fence, make
sure to wear helmet, goggle and safety shoes to secure safety.

Do not insert a finger or object in the openings in the product. Failure to
do so may cause an injury or damage to the product.

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

When declaring equipment conformity to EC, put a clamp filter to the
actuator cable and relay cable as necessary to comply with EMC
Directive.
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No.

Operation
Description

Description

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.

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

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

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

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

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

Trial
Operation

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

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

Make sure to perform the programmed operation check at the safety
speed. It may cause an accident due to unexpected motion caused as it
is feasible to build a program to move the actuator in speed of 250mm/s
or more.

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

Automatic
Operation

Have a safety protection fence if necessary to make sure nobody gets
close around the actuator in 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 turn off the power switch
and unplug the power supply cable on the controller.Failure to do so
may result in a fire or damage to the product.

When a power failure occurs, turn OFF the power switch. Failure to do
SO may cause an injury or damage to the product, due to a sudden
motion of the product in the recovery operation from the power failure.
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No.

Operation
Description

Description

Maintenance
and
Inspection

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

is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

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

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

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

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

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

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

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

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

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

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

injury.

Modification
and Dismantle

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

10

Disposal

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

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

Do not put the product in a fire when disposing of it.

The product may burst or generate toxic gases.

11

Other

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

This product is designed assuming that installation to the factory
equipment is held by a specialist (who has read the contents of the
instruction manual narrowly and understands how to use, or who has
attended to the necessary trainings held by IAl).

e Work operation in any trouble or maintenance is also allowed only to

the specialists.
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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 & Danger

injury.
This indicates a potentially hazardous situation which, if the

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

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

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

1. Ensure use of the product in the specified conditions, environments and

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

2. Do not conduct any treatment or operation that is not stated in this instruction
manual.

3. Itis recommended to apply our products for the wiring between the robot and
the controller.

4. 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.

5. Make sure to attach Robot properly by following this instruction manual.

& Danger: 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.

6. 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.

7. Do not attempt to move the vertical axis manually by hand.
In case the vertical axis is moved by hand, excessive moment will be applied to the bearings
on the J1 and J2 axes, which may cause to generate abnormal noise and vibration,
malfunction or drop of the product life.
Move it on a teaching tool such as PC, or detach the arm cover and slide the timing pulley of
the vertical axis.
[Refer to 4.3 How to Move Vertical Axis Manually]
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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.

CE Mark Machinery Directive RoHS Directive
©) ©)

O : Complied in standard ® : Complied with option

When you desire to declare conformity to EC with this product in your facility, this product itself is
declared to conform to EC under specific conditions as described below. You can use this
declaration for your facility.

EU Directives declared for conformity to EC

EMC Directive (2014/30/EU) -+ + Confirm with CE mark printed on the product
label

RoHS Directive (2011/65/EU) -+ - Same as above

Machinery Directive (2006/42/EC) - - - Confirm with attached Declaration of

Conformity to EC

There is Declaration of Conformity to EC attached in Appendix 8 to prove that the product is
complied with Machinery Directive.

This Declaration of Conformity to EC may change without any notice in case of new addition of
complied models or any specification change. Please contact our sales person when you need the
latest one.

10



I xpntelligent Actuator

Names of the Parts

[IXP-3N1808/3N2508/4N1808/4N2508]

| ]
\ FG Grounding Terminal

Self-supporting Cable

Connector for
Added Axes

Arm Cover

N4
=

User Wirina Connector
Tubing Ejecting Grommet

Pipe and Cable Fixing Grommet

2nd Arm

1st Arm

Connector for
Added Axes

User Wirina Connector

Tip Collar A

Tubing Ejecting Grommet
4-axis: Ball Spline i
3-axis: Ball Spline

Pipe and Cable Fixing Grommet

4-axis: ; MPG Connector
Rotation Axis J2 Axis

@ Base Pipe / i 1 1
|
Vertical Base Plate ~

Axis

11
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[IXP-3N3515/3N4515/4N3515/4N4515]

Cable Ejection Grommet

4-axis: 4-axis: Ball Spline
Rotation Axis 3-axis: Slide Shaft Self-supporting Cable

- / s
Ball Screw

Vertical
Axis

End Cover
*Both Ends

ffffff T 1 Axs

M

Joint Bracket 2nd Arm
J4 Motor Cover 1st Arm I 4 ’ T~
* Only for 4-axis Type (. - \\‘\
Cable Box oo ¢ e T T~
=R AN
K " > =
Base Pipe " ” u '
Base Plat I | L@
ase Plate to 48
| I MPG Connector

FG Grounding Terminal

O ® ¢ O O ®
h/2 o |
° o T
5/ O @ e O

Cable Ejection Grommet
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[IXP-3N5520/3N6520/4N5520/4N6520]

Cable Ejection
Grommet

4-axis: Ball Spline
3-axis: Slide Shaft

4-axis:
Rotation Axis Self-supporting Cable
Ball S - -
Q all Screw // “‘\\Z
7 T
J2 Axis 4
Arm Cover
Vertical
Axis
End Cover
*Both Ends
J1 Axis

Joint Bracket

1st Arm P
Cable Box w
. | Al
Base Pipe I | !
/ .
Base Plate MPG Connector
FG Grounding Terminal
O ©® 6 ® O
i = B o ef "
f; - a@Eg(;)(: b @JM] o
N 0e° o ) e o -
0O ®@e® O

Cable Ejection Grommet

13
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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.

[IXP-3N1808/3N2508/4N1808/4N2508]

Robot Serial
Number Label
MODEL IX-NNNT020H-5L-T2
SERIAL No. XX350298 MADE IN JAPAN
|
= T :
‘; o
| | P
I i |
\" \
)
i | |
L
| L
]
. ]
| ! Warning Label on Handling | |
| ! of the Vertical Axis 1 | i
‘ i
| il
i | ‘ ! ‘\
: i I
| ‘ H | i

Prohibition Label of Entry into the Operation Area

AT R AINGR

o ERTDREET U PHICIIALE

CEEFGHEAIEALY

® KEEP CLEAR OF WORK
AREA DURING OPERATION

® SERIOUS INJURY MAY
RESULT.

*This label is enclosed. Attach it to a place on the device where it is easy to see.
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I x. Intelligent Actuator

[IXP-3N3515/3N4515/4N3515/4N4515]

Robot Serial
Number Label

[ mopEL
| SERIAL No. MADE IN JAPAN

Warning Label on Handlingof
the Vertical Axis

(A ¥ &

ZWi3L. ARCHEE . %
Entt Eav, Oty bE

|l )ﬂ':
ARNING _

Prohibition Label of Entry into the Operation Area

At B |ADINGER

o ErP kT ) FRICITASE

e ERFHEAITADY

e KEEP CLEAR OF WORK
AREA DURING OPERATION

® SERIOUS INJURY MAY
RESULT.

*This label is enclosed. Attach it to a place on the device where it is easy to see.
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I x. Intelligent Actuator

[IXP-3N5520/3N6520/4N5520/4N6520]

Robot Serial
N Number Label e
T

MODEL
SERIAL No. MADE IN JAPAN

i

L‘ | —

IR, iﬁ
IT

Warning Label on Handling [

of the Vertical Axis : I JW\
o TR

Prohibition Label of Entry into the Operation Area

AT % AN

o ElaF it T 0 TR AR

* EEFHEAS LB

® KEEP CLEAR OF WORK
AREA DURING OPERATION

® SERIOUS INJURY MAY
RESULT.

*This label is enclosed. Attach it to a place on the device where it is easy to see.
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I xpntelligent Actuator

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 Al distributor.

3%08yD suoneoyads *|

1.1.1 Parts
Quantity
Arm Arm Arm
No. Item Model Number length | length | length Remarks
180/ 350/ 550/
250 450 650
Refer to “How to Read
the Model Nameplate”
1 |Robot and “How to Read the 1 set 1 set 1 set
Model Number.”
2 |Dedicated Controller 1set | 1set | 1set
Accessories
3 Motor « Encoder CB-CAN-MPA*** 3 3 3 For 3-axis Type
Cables CB-CAN-MPA***-RB 4 4 4 For 4-axis Type
Home-Position
4 Adjusting Tool (¢4) 2 ! !
5 Home-Position ) 1 1 Enclosed in Tip Rotation
Adjusting Tool ($3) Axis Specification
6 Hex Socket Head 4 J1-J2 Turning Limiting
Screw (M5x6/Black) ) "~ |Stopper
Hex Socket Head . N
7 Screw (M8x8/Black) - 2 - J1 Turning Limiting Stopper
Hex Socket Head . N
8 Screw (M6x6/Black) - 2 - J2 Turning Limiting Stopper
9 |J12 Stopper Pin ) _ 4 J1-J2 Turning Limiting
Stopper
10 Hex Socket Head ) ) ” J1 Turning Limiting for
Screw (M4x15) Stopper fixed
1 Hex Socket Head ) ) ° J2 Turning Limiting for
Screw (M4x12) Stopper fixed
12 |Positioning Mark Label 1set | 1set | 1set To gheck misalignment and
positions
13 |MPG Connector Seal - 1 1 To cover up MP.G
connector opening
14 Prohibition of Entry into 2 2
the Operation Area
15 |Marking Tube 2 2 2 Printed “USER”
Connector 2pcs
16 |User Connector 1 set - - Pin contacts 20pcs
17 |First Step Guide 1 1 1
Instruction Manual
18 (DVD) 1 1 1
19 |Safety Guide 1 1 1

17



1. Specifications Check .

I xpntelligent Actuator

1.1.2 Instruction Manuals related to this product, which are contained in the

DVD.
No. ltem Control No.
1 | Instruction Manual for MSEL-PC/PG/PCX/PGX Controller MEQ336
2 |Instruction Manual for PC Software 1A-101-X-MW/IA-101-X-USBMW MEO0154
Instruction Manual for Touch Panel Teaching TB-01/01D/01DR

3 : ME0325
(Applicable for Program Controller)

4 | Instruction Manual for Teaching Pendant SEL-T/TD/TG MEOQ183

1.1.3 How to Read the Model Nameplate

MODEL ¢ IXP-4N4515-WA-3L-P3
ARMLENGTH ¢ 450mm

PAYLOAD ! RatedlKg/Maximum3Ke
WEIGHT C 1aKg

MOTOR POWER © -
DATE 1 02/07/2014

1Al Corporation
577-1 OBANE, SHIMIZU-kL,

SHIZUDEA-CITY, SHIZUOKA,
424-0103 JaRan
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I XI Intelligent Actuator

1.1.4

<Series Name>
Power-con SCARA Robot

How to Read the Model Number

IXP-4N5520-WA-P-P3-B-**

<Type>
3N1808:

3N2508:

3N2508GM: 3 Axis Type

3N3515:

3N3510GL: 3 Axis Type

3N3515GM: 3 Axis Type

3N4515:

3 Axis Type
Arm length 180mm/Vertical axis 80mm
3 Axis Type
Arm length 250mm/Vertical axis 80mm

Arm length 250mm/Vertical axis 80mm
RCP4-GRSML mounted on up-down axis
end

3 Axis Type

Arm length 350mm/Vertical axis 150mm

Arm length 350mm/Vertical axis 100mm
RCP4-GRSLL mounted on up-down axis end

tldentification for 1Al use only (Note 1)

<Option>
B : Brake for Z Axis
(3/4N5520, 3/4N6520)

——<Applicable controller>

P3: MSEL-PCX
MSEL-PGX

Cable length>

N  :None

P :1m

S :3m

M  :5m

Xoo : Length specification
Roo :Robot cable

Arm length 350mm/Vertical axis 150mm
RCP4-GRSML mounted on up-down axis end
3 Axis Type

Arm length 450mm/Vertical axis 150mm

3N4510GL: 3 Axis Type

Arm length 450mm/Vertical axis 100mm
RCP4-GRSLL mounted on up-down axis end

3N4515GM: 3 Axis Type

3N5520:

Arm length 450mm/Vertical axis 150mm
RCP4-GRSML mounted on up-down axis end
3 Axis Type

Arm length 550mm/Vertical axis 200mm

3N5515GL: 3 Axis Type

Arm length 550mm/Vertical axis 150mm
RCP4-GRSLL mounted on up-down axis end

3N5515GW: 3 Axis Type

3N6520:

Arm length 550mm/Vertical axis 150mm
RCP4-GRSWL mounted on up-down axis end
3 Axis Type

Arm length 650mm/Vertical axis 200mm

3N6515GL: 3 Axis Type

Arm length 650mm/Vertical axis 150mm
RCP4-GRSLL mounted on up-down axis end

3N6515GW: 3 Axis Type

4N1808:
4N2508:
4N3515:
4N4515:
4N5520:
4N6520:

Note 1

Arm length 650mm/Vertical axis 150mm
RCP4-GRSWL mounted on up-down axis end
4 Axis Type

Arm length 180mm/Vertical axis 80mm
4 Axis Type

Arm length 250mm/Vertical axis 80mm
4 Axis Type

Arm length 350mm/Vertical axis 150mm
4 Axis Type

Arm length 450mm/Vertical axis 150mm
4 Axis Type

Arm length 550mm/Vertical axis 200mm
4 Axis Type

Arm length 650mm/Vertical axis 200mm

Encoder Type>
WA: Battery-less absolute

Identification for IAl use only : This may be marked for the purpose of IAl. Itis not an ID to
describe the model code.

19
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1. Specifications Check .

I x. Intelligent Actuator

1.2 Specifications

1.2.1 Basic Specifications List
[11 IXP-3N1808, 3N2508, 4N1808, 4N2508
(1) Without Loaded Axis (Gripper)
ltem Specifications
IXP-3N1808 | IXP-3N2508 IXP-4N1808 IXP-4N2508
Degrees of Freedom 3 Axis 4 Axis
Overall arm Length mm 180 250 180 250
1st Arm Length mm 80 150 80 150
2nd Arm Length mm 100 100
J1 axis (1st arm) degree 125 +135 125 135
Movement J2 axis (2nd arm) | degree 125 +135 125 +135
Range Vertical axis mm 0to 80 0 to 80
Rotation axis degree - +360
e e ?ﬂ?‘fxs.iiff’?fd mms 2053 2151 2053 2151
J1 axis (1starm) | degree/s 420 325 420 325
Maximum J2 axis (2nd arm) | degree/s 420 420
Speed Vertical axis mm/s 350 350
Rotation axis degree/s - 1200
Standard cycle time (Note2) sec 0.57 0.79 0.57 0.79
Positioning %‘f:;;gi”ﬂ 2')32;3 £0.01 £0.01 £0.02 £0.01 £0.02
Repeatability - -
Precision (Nets 3 Vertical axis mm +0.02 +0.02
Rotation axis degree - +0.01
J1 axis (1st arm) degree 0.014 0.014
Positioning | J2 axis (2nd arm) | degree 0.022 0.022
Resolution Vertical axis mm 0.011 0.011
Rotation axis degree - 0.099
J1 axis (1st arm) arc min 3 orless 3 orless
Lost Motion J2 axis. (2nd :-:1rm) arc min 5 or less 5 or less
Vertical axis mm 0.1 orless 0.1 orless
Rotation axis arc min - 3orless
Loading Rated kg 1 1
Capacity Maximum kg 3 3
Allowable Rated kgem? 0.001 0.001
soad Momen! | Maximum kgem? 0.01 0.003
Allowable torque
Tip Axis Shaft | (Rotation ax?s) Nem - 0.28
Allowable moment Nem 0.7 0.7
Allowable Load Diameter (Note 6) mm 85 85
Vertical Axis Pressing (Note?) Unavailable

Home-Position Detection

Battery-less absolute

User Wiring

Signal wire: 8-core / AWG26 / Rating 30V/MAX1A

User Tubing

2 places / O.D. ¢4 / I.D. $2.5 / Max. Pressure 0.8MPa

Environment

Surrounding air temperature

0to 40°C

Surrounding humidity

Humidity: 20 to 85%RH or less (non-condensing)

Surrounding environment

Refer to “2.2 Installation and Storage ¢ Preservation Environment”

temperature

Surrounding storage

-10 to 50°C

Surrounding storage humidity Humidity: 20 to 85%RH or less (non-condensing)
Protection class IP20
Noise (Note 8) dB 75 or less
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I XI Intelligent Actuator

Note 1

Note 2

Note 3

Note 4

Note 5

Note 6

Note 7

Note 8

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

It is the required time to run back and forth between positions that enable the fastest
motion under the following condition. [Refer to 1.2.4 Ambient Temperature and Duty
Setting for continuous operation in maximum velocity]

Arm Length 180:
It is the time for back and forth cycle with 1kg of carrier, 25mm of vertical movement and

100mm of horizontal movement.
l25mm
Arm Length 250:

100mm
It is the time for back and forth cycle with 1kg of carrier, 25mm of vertical movement and
300mm of horizontal movement.

300mm

v v

It is when repeated operation is performed from the same start position, with the same
speed, acceleration / deceleration, arm system and load (transported work piece), to one
setting position. The positioning accuracy repeatability may not be achieved in such
cases as when the arm system is switched or when positioning is performed to one
setting position from several different positions.

At a constant surrounding air temperature of 20°C. It is not the absolute positioning
accuracy.

The positions available to perform positioning are limited by resolution.

[Refer to 4.1 Scattered Positioning Points]

It is the allowable value for the moment of inertia calculated at the center of the tip shaft.
[Refer to 2.3.2 [2] Installation of Load for the amount of offset from the center of the tip
shaft to the center of gravity of the load]

There may be a concern of vibration on the main body of the robot when the center of
gravity of the load is far from the center of the tip shaft. Decrease the speed and
acceleration / deceleration to appropriate values.

It is the diameter of the load assumed for the allowable load moment of inertia. Use the
product with the moment below the allowable load moment of inertia by referring to the
load allowable diameter.

There may be a risk of the load interfering to the main body of the robot when the center
of gravity of the load is far from the center of the tip shaft. Pay attention not to have
interference at teaching.

Also, there is a risk of interference to the robot itself even if it is in the allowable diameter.
Pressing operation cannot be performed.

However, the allowable pressing force that the arm can accept is 45N or less when a tool
or a buffer such as a spring on the pressed side is equipped.

Note that the pressing direction is only from bottom to top along the up-down axis.

They are the values when operation is performed with the maximum combined speed (J1
axis + J2 axis). The tone of the noise fluctuates depending on the operation speed.

The sound level is A-weighted sound pressure level.

& 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.

o If the robot is operated under a load equal to or greater than the allowable
moment of inertia, abnormalnoise or vibration, failure, or shorter life may result. In
an extreme case, flaking may occur.

¢ Attaching a load beyond the allowable overhang length may generate vibration or
abnormal noise.
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1. Specifications Check .

I x. Intelligent Actuator

(2) Equipped with Loaded Axis (Gripper) (Option)

Specifications
ltem IXP-3N2508GM
RCP4-GRSML Gripper
Degrees of Freedom SCARA 3 + Gripper 1
Overall arm Length mm 250
1st Arm Length mm 150
2nd Arm Length mm 100
J1 axis (1st arm) degree +135
Movement J2 axis_ (2nd z_arm) degree +135
Range Vertical axis mm 0to 80
. 14
Gripper mm (Two-sided finger)
Maximum Composite Speed
(J1 Axis + er,)o\xis) e mm/s 2151
J1 axis (1st arm) | degree/s 325
Maximum J2 axis (2nd arm) | degreels 420
Speed Vertical axis mm/s 350
pee . 94
Gripper degree/s (One-sided finger)
Standard cycle| SCARA Robot sec 0.79
time (Note2) Gripper sec 0.51
Positionip_g O(jl1h:;;§c:_nﬂazl 2')22;3 mm +0.02
Repeatability Vertical axis mm +0.02
Precision (Nete 3) ; —
Gripper mm +0.01
Hon;e—Retummg Gripper mm +0.3 or less
ccuracy
J1 axis (1st arm) degree 0.014
Positioning J2 axis (2nd arm) | degree 0.022
Re?@[f}}m Vertical axis mm 0.011
Gripper mm 0.003
J1 axis (1st arm) degree 3 orless
Lost Motion J2 axig (2nd grm) degree 5 or less
Vertical axis mm 0.1 or less
Gripper mm 0.15 or less
ég‘;ggtgy Maximum kg 0.5
Allowable Load
Moment of Maximum kgem2 0.001
Inertia (Note 5)
Tip Axis Shaft | f1owable Load Nem 0.7
omen
Allowable Load Diameter (Note 6) mm 85
Vertical Axis Pressing (Note 7) Unavailable
Max. Grip Force of Gripper N 87
(Current Limiting Value 70%)
Gripper Velocity at Pressing Operation| mm/s 5
Home-Position SCARA Robot Battery-less absolute
Detection Gripper Incremental (Pressing home-return)
User Wiring Signal wire: 8-core /| AWG26 / Rating 30V/MAX1A
User Tubing 2 places / O.D. ¢4 / 1.D. 2.5 / Max. Pressure 0.8MPa
Surrounding air temperature 0to 40°C
Surrounding humidity Humidity: 20 to 85%RH or less (non-condensing)
Envi Surrounding environment Refer to “2.2 Installation and Storage ¢ Preservation Environment”
nvironment - =
Surrounding storage temperature -10 to 50°C
Surrounding storage humidity Humidity: 20 to 85%RH or less (non-condensing)
Protection class IP20
Noise (Note 8) | dB 75 or less | 75 or less
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I XI Intelligent Actuator

Note 1

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

maximum speed of CP operation.

Note 2

Note 3

Note 4

Note 5

Note 6

Note 7

Note 8

It is the required time to run back and forth between positions that enable the fastest
motion under the following condition. [Refer to 1.2.4 Ambient Temperature and Duty
Setting for continuous operation in maximum velocity]

Arm Length 180:
It is the time for back and forth cycle with 1kg of carrier, 25mm of vertical movement and

100mm of horizontal movement.
l25mm
Arm Length 250:

100mm
It is the time for back and forth cycle with 1kg of carrier, 25mm of vertical movement and
300mm of horizontal movement.
l25mm

300mm
The standard cycle time of the gripper is the time when movement is made through the
whole stroke.
It is when repeated operation is performed from the same start position, with the same
speed, acceleration / deceleration, arm system and load (transported work piece), to one
setting position. The positioning accuracy repeatability may not be achieved in such
cases as when the arm system is switched or when positioning is performed to one
setting position from several different positions.
At a constant surrounding air temperature of 20°C. It is not the absolute positioning
accuracy.
The positions available to perform positioning are limited by resolution.
[Refer to 4.1 Scattered Positioning Points]
It is the allowable value for the moment of inertia calculated at the center of the tip shaft.
[Refer to 2.3.2 [2] Installation of Load for the amount of offset from the center of the tip
shaft to the center of gravity of the load]
There may be a concern of vibration on the main body of the robot when the center of
gravity of the load is far from the center of the tip shaft. Decrease the speed and
acceleration / deceleration to appropriate values.
It is the diameter of the load assumed for the allowable load moment of inertia. Use the
product with the moment below the allowable load moment of inertia by referring to the
load allowable diameter.
There may be a risk of the load interfering to the main body of the robot when the center
of gravity of the load is far from the center of the tip shaft. Pay attention not to have
interference at teaching.
Also, there is a risk of interference to the robot itself even if it is in the allowable diameter.
Pressing operation cannot be performed.
However, the allowable pressing force that the arm can accept is 45N or less when a tool
or a buffer such as a spring on the pressed side is equipped.
They are the values when operation is performed with the maximum combined speed (J1
axis + J2 axis). The tone of the noise fluctuates depending on the operation speed.
The sound level is A-weighted sound pressure level.

& 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
moment of inertia, 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.
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I x. Intelligent Actuator

1. Specifications Check .

[2] IXP-3N3515, 3N4515, 4N3515, 4N4515
(1) Without Loaded Axis (Gripper)
ltem Specifications
IXP-3N3515 | IXP-3N4515 IXP-4N3515 | IXP-4N4515
Degrees of Freedom 3 Axis 4 Axis
Overall arm Length mm 350 450 350 450
1st Arm Length mm 160 260 160 260
2nd Arm Length mm 190 190
J1 axis (1st arm) degree +127 +127
Movement J2 axis (2nd arm) | degree 127 +127
Range Vertical axis mm 0 to 150 0 to 150
Rotation axis degree - +360
M"’(‘jm‘xﬂ E"J”z"‘fxsl'st)e Speed mm/s 2726 2438 2726 2438
J1 axis (1st arm) | degree/s 240 150 240 150
Maximum J2 axis (2nd arm) | degree/s 380 380
Speed Vertical axis mm/s 270 270
Rotation axis degree/s - 1000
Standard cycle time (Note2) sec 0.69 | 0.67 0.69 | 0.67
- On horizontal plane
RF;(:)Selg?:t;ﬂﬁy (J1 axis + J2 axis) mm +0.03 +0.03
Precision (Nets 3 Vertical axis mm +0.02 +0.02
Rotation axis degree - +0.02
o J1 axis (1starm) | degree 0.022 | 0.014 0.022 | 0.014
Positioning ™ j2 axis (2nd arm) | degree 0.022 0.022
Resolution Vertical axis mm 0.009 0.009
Rotation axis degree - 0.113
J1 axis (1st arm) arc min 1 1
. J2 axis (2nd arm) | arc min 1 1
Lost Motion Vertical axis mm 0.1 0.1
Rotation axis arc min - 3
Loading Rated kg 1 1
Capacity Maximum kg 3 3
Allowable Rated kgem? 0.003 0.003
t?ﬁ]demgmsg Maximum kgem2 0.01 0.003
Allowable torque
Tip Axis Shaft (Rotation ax?s) Nem ) 14
Allowable moment Nem 2.9 29
Allowable Load Diameter (Note 6) mm 85 85
Vertical Axis Pressing (Note?) Unavailable
Home-Position Detection Incremental (Pressing home-return), Battery-less absolute
User Wiring Driving lines: 6-core/AWG24/Rating 30V/MAX2A
Signal wire: 10-core (5P)/AWG26(Shield)/Rating 30V/MAX1A
User Tubing 3 places / O.D. ¢4 / 1.D. $2.5 / Max. Pressure 0.8MPa
Surrounding air temperature 0to 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 10 to 50°C
temperature
Surrounding storage humidity Humidity: 20 to 85%RH or less (non-condensing)
Protection class IP20
Noise (Note 8) | dB 75 or less
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Note 1

Note 2

Note 3

Note 4

Note 5

Note 6

Note 7

Note 8

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

It is the required time to run back and forth between positions that enable the fastest
motion under the following condition. [Refer to 1.2.4 Ambient Temperature and Duty
Setting for continuous operation in maximum velocity]

It is the time for back and forth cycle with 1kg of carrier, 25mm of vertical movement and
300mm of horizontal movement.

300mm

v v

It is when repeated operation is performed from the same start position, with the same
speed, acceleration / deceleration, arm system and load (transported work piece), to one
setting position. The positioning accuracy repeatability may not be achieved in such
cases as when the arm system is switched or when positioning is performed to one
setting position from several different positions.

At a constant surrounding air temperature of 20°C. It is not the absolute positioning
accuracy.

The positions available to perform positioning are limited by resolution.

[Refer to 4.1 Scattered Positioning Points]

It is the allowable value for the moment of inertia calculated at the center of the tip shaft
(3-axis type: center of guide shaft, 4-axis type: center of rotation axis).

[Refer to 2.3.2 [2] Installation of Load for the amount of offset from the center of the tip
shaft to the center of gravity of the load]

There may be a concern of vibration on the main body of the robot when the center of
gravity of the load is far from the center of the tip shaft. Decrease the speed and
acceleration / deceleration to appropriate values.

It is the diameter of the load assumed for the allowable load moment of inertia. Use the
product with the moment below the allowable load moment of inertia by referring to the
load allowable diameter.

There may be a risk of the load interfering to the main body of the robot when the center
of gravity of the load is far from the center of the tip shaft. Pay attention not to have
interference at teaching.

Pressing operation cannot be performed.

However, the allowable pressing force that the arm can accept is 60N or less when a tool
or a buffer such as a spring on the pressed side is equipped.

They are the values when operation is performed with the maximum combined speed (J1
axis + J2 axis). The tone of the noise fluctuates depending on the operation speed.

The sound level is A-weighted sound pressure level.

& 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
moment of inertia, abnormalnoise or vibration, failure, or shorter life may result. In
an extreme case, flaking may occur.

¢ Attaching a load beyond the allowable overhang length may generate vibration or
abnormal noise.
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1. Specifications Check .

I x. Intelligent Actuator

(2) Equipped with Loaded Axis (Gripper) (Option)

Specifications
ltem IXP-3N3515GM | IXP-3N3510GL | IXP-3N4515GM | IXP-3N4510GL
RCP4-GRSML | RCP4-GRSLL | RCP4-GRSML | RCP4-GRSLL
Gripper Gripper Gripper Gripper
Degrees of Freedom SCARA 3 + Gripper 1 SCARA 3 + Gripper 1
Overall arm Length mm 350 450
1st Arm Length mm 160 260
2nd Arm Length mm 190 190
J1 axis (1st arm) degree +127 +127
J2 axis (2nd arm) | degree +127 +127
0to 100 0 to 100
Mcévement Vertical axis mm 0to 150 Be careful to 0to 150 Be careful to
ange
stroke stroke
Gripper mm .14 ) .22 .14 ) .22 )
(Two-sided finger)|(Two-sided finger) | (Two-sided finger)|(Two-sided finger)
M?j‘;m:;i'; E%";‘ﬁg;ﬁﬁ?fd mm/s 2726 1908 2438 2060
J1 axis (1st arm) | degree/s 240 168 240 150
Maximum J2 axis_ (2nd grm) degree/s 380 266 380 266
Speed Vertical axis mm/s 270 189 270 189
Gripper degree/s .94 ' 1 25 .94 1 25
(One-sided finger)|(One-sided finger)|(One-sided finger)| (One-sided finger)
Standard cycle SCARA Robot sec 0.69 1.08 0.67 0.95
time (Note 2) Gripper sec 0.51 0.56 0.51 0.56
o On horizontal plane
RF;%Ség?:t')ri‘lgy (1 axis + J2axis) | MM *0.03 +0.03
Precision (Nets 3 Vertical axis mm +0.02 +0.02
Gripper mm +0.01 +0.01
HorRe-Retumlng Gripper mm +0.3 or less +0.3 or less
ccuracy
o J1 axis (1st arm) degree 0.022 0.014
Positioning [~ )2 axis (2nd arm) | degree 0.022 0.022
Resolution Vertical axis mm 0.009 0.009
Gripper mm 0.003 | 0.004 0.003 | 0.004
J1 axis (1st arm) degree 1 1
. J2 axis (2nd arm) | degree 1 1
Lost Motion Vertical axis mm 0.1 0.1
Gripper mm 0.15 or less 0.15 or less
Loading Maximum kg 0.5 15 0.5 15
Capacity
Allowable Load
Moment of Maximum kgem? 0.002 0.009 0.002 0.009
Inertia (Note 5)
Ma Nem 1.9 2.9 1.9 2.9
A"Omiﬂeer']‘fad Mb Nem 2.7 2.9 2.7 2.9
Mc Nem 2.9 2.9
Allowable Load Diameter (Note 6) mm 85 85
Vertical Axis Pressing (Note 7) Unavailable Unavailable
Max. Grip Force of Gripper
(Current Limiting Value 70%) N 87 140 87 140
Gripper Velocity at Pressing Operation| mm/s 5
Home-Position SCARA Robot Battery-less absolute
Detection Gripper Incremental (Pressing home-return)
User Tubing 3 places / O.D. ¢4 / 1.D. 2.5 / Max. Pressure 0.8MPa
Surrounding air temperature 0 to 40°C
Surrounding humidity Humidity: 20 to 85%RH or less (hon-condensing)
Envi Surrounding environment Refer to “2.2 Installation and Storage * Preservation Environment”
nvironment - =
Surrounding storage temperature -10 to 50°C
Surrounding storage humidity Humidity: 20 to 85%RH or less (non-condensing)
Protection class IP20
Noise (Note 8) | dB 75 or less 750rless | 75orless | 75o0rless
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Note 1

Note 2

Note 3

Note 4

Note 5

Note 6

Note 7

Note 8

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

It is the required time to run back and forth between positions that enable the fastest
motion under the following condition. [Refer to 1.2.4 Ambient Temperature and Duty
Setting for continuous operation in maximum velocity]

It is the time for back and forth cycle with 1kg of carrier including gripper for GM and 3kg
of carrier including gripper for GL, 25mm of vertical movement and 300mm of horizontal
movement.

300mm

v v

The standard cycle time of the gripper is the time when movement is made through the
whole stroke.

It is when repeated operation is performed from the same start position, with the same
speed, acceleration / deceleration, arm system and load (transported work piece), to one
setting position. The positioning accuracy repeatability may not be achieved in such
cases as when the arm system is switched or when positioning is performed to one
setting position from several different positions.

At a constant surrounding air temperature of 20°C. It is not the absolute positioning
accuracy.

The positions available to perform positioning are limited by resolution.

[Refer to 4.1 Scattered Positioning Points]

It is the allowable value for the moment of inertia calculated at the center of the tip shaft
(3-axis type: center of guide shaft, 4-axis type: center of rotation axis).

[Refer to 2.3.2 [2] Installation of Load for the amount of offset from the center of the tip
shaft to the center of gravity of the load]

There may be a concern of vibration on the main body of the robot when the center of
gravity of the load is far from the center of the tip shaft. Decrease the speed and
acceleration / deceleration to appropriate values.

It is the diameter of the load assumed for the allowable load moment of inertia. Use the
product with the moment below the allowable load moment of inertia by referring to the
load allowable diameter.

There may be a risk of the load interfering to the main body of the robot when the center
of gravity of the load is far from the center of the tip shaft. Pay attention not to have
interference at teaching.

Pressing operation cannot be performed.

However, the allowable pressing force that the arm can accept is 60N or less when a tool
or a buffer such as a spring on the pressed side is equipped.

They are the values when operation is performed with the maximum combined speed (J1
axis + J2 axis). The tone of the noise fluctuates depending on the operation speed.

The sound level is A-weighted sound pressure level.

& 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
moment of inertia, 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.
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I x. Intelligent Actuator

1. Specifications Check .

[3] IXP-3N5520, 3N6520, 4N5520, 4N6520
(1) Without Loaded Axis (Gripper)
ltem Specifications
IXP-3N5520 | IXP-3N6520 IXP-4N5520 | IXP-4N6520
Degrees of Freedom 3 Axis 4 Axis
Overall arm Length mm 550 650 550 650
1st Arm Length mm 260 360 260 360
2nd Arm Length mm 290 290
J1 axis (1st arm) degree +127 +127
Movement J2 axis (2nd arm) | degree +127 +127
Range Vertical axis mm 0 to 200 0 to 200
Rotation axis degree - +360
M?j‘m‘x'?s ?ﬂ”;‘if’xs.'stf’ Speed mm/s 2043 2916 2043 2916
J1 axis (1st arm) | degree/s 180 150 180 150
Maximum J2 axis (2nd arm) | degreels 240 240
Speed Vertical axis mm/s 240 240
Rotation axis degree/s - 700
Standard cycle time (Note2) sec 0.73 | 0.81 0.73 | 0.81
- On horizontal plane
RF;(:)Selg?:t;ﬂﬁy (J1 axis + J2 axis) mm +0.04 +0.04
Precision (et 3 Vertical axis mm +0.02 +0.02
Rotation axis degree - +0.02
o J1 axis (1st arm) degree 0.014 0.014
Positioning ™ j2 axis (2nd arm) | degree 0.014 0.014
Resolution Vertical axis mm 0.009 0.009
Rotation axis degree - 0.053
J1 axis (1st arm) arc min 3 or less 3 orless
Lost Motion J2 axis (2nd arm) | arc min 3 orless 3 orless
Vertical axis mm 0.1 or less 0.1 or less
Rotation axis arc min - 5orless
Loading Rated kg 2 2
Capacity Maximum kg 6 6
Allowable Rated kgem? 0.01 0.01
t?ﬁ]demgmsg Maximum kgem2 0.03 0.01
Allowable torque
Tip Axis Shaft (Rotation ax?s) Nem ) 3.06
Allowable moment Nem 9.4 9.4
Allowable Load Diameter (Note 6) mm 115 115
Vertical Axis Pressing (Note?) Unavailable
Home-Position Detection Battery-less absolute
User Wiring Driving lines: 6-core/AWG24/Rating 30V/MAX2A
Signal wire: 10-core (5P)/AWG26(Shield)/Rating 30V/MAX1A
User Tubing 3 places / O.D. ¢4 / 1.D. $2.5 / Max. Pressure 0.8MPa
Surrounding air temperature 0to 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 10 to 50°C
temperature
Surrounding storage humidity Humidity: 20 to 85%RH or less (non-condensing)
Protection class IP20
Noise (Note 8) | dB 78 or less
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I XI Intelligent Actuator

Note 1

Note 2

Note 3

Note 4

Note 5

Note 6

Note 7

Note 8

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

It is the required time to run back and forth between positions that enable the fastest
motion under the following condition. [Refer to 1.2.4 Ambient Temperature and Duty
Setting for continuous operation in maximum velocity]

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

300mm

v v

It is when repeated operation is performed from the same start position, with the same
speed, acceleration / deceleration, arm system and load (transported work piece), to one
setting position. The positioning accuracy repeatability may not be achieved in such
cases as when the arm system is switched or when positioning is performed to one
setting position from several different positions.

At a constant surrounding air temperature of 20°C. It is not the absolute positioning
accuracy.

The positions available to perform positioning are limited by resolution.

[Refer to 4.1 Scattered Positioning Points]

It is the allowable value for the moment of inertia calculated at the center of the tip shaft
(3-axis type: center of guide shaft, 4-axis type: center of rotation axis).

[Refer to 2.3.2 [2] Installation of Load for the amount of offset from the center of the tip
shaft to the center of gravity of the load]

There may be a concern of vibration on the main body of the robot when the center of
gravity of the load is far from the center of the tip shaft. Decrease the speed and
acceleration / deceleration to appropriate values.

It is the diameter of the load assumed for the allowable load moment of inertia. Use the
product with the moment below the allowable load moment of inertia by referring to the
load allowable diameter.

There may be a risk of the load interfering to the main body of the robot when the center
of gravity of the load is far from the center of the tip shaft. Pay attention not to have
interference at teaching.

Pressing operation cannot be performed.

However, the allowable pressing force that the arm can accept is 90N or less when a tool
or a buffer such as a spring on the pressed side is equipped.

They are the values when operation is performed with the maximum combined speed (J1
axis + J2 axis). The tone of the noise fluctuates depending on the operation speed.

The sound level is A-weighted sound pressure level.

& 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
moment of inertia, abnormalnoise or vibration, failure, or shorter life may result. In
an extreme case, flaking may occur.

¢ Attaching a load beyond the allowable overhang length may generate vibration or
abnormal noise.
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1. Specifications Check .

I x. Intelligent Actuator

(2) Equipped with Loaded Axis (Gripper) (Option)

Specifications
ltem IXP-3N5515GL [IXP-3N5515GW | IXP-3N6515GL |IXP-3N6510GW
RCP4-GRSLL | RCP4-GRSWL | RCP4-GRSLL | RCP4-GRSWL
Gripper Gripper Gripper Gripper
Degrees of Freedom SCARA 3 + Gripper 1 SCARA 3 + Gripper 1
Overall arm Length mm 550 650
1st Arm Length mm 260 360
2nd Arm Length mm 290 290
J1 axis (1st arm) degree +127 +127
J2 axis (2nd arm) | degree +127 +127
Movement Vertical axis mm 0to 150 0to 150
Range Be careful to stroke Be careful to stroke
Gripper mm _22 _ _30 _22 _ _30 _
(Two-sided finger)| (Two-sided finger) | (Two-sided finger)|(Two-sided finger)
M"’('j‘;m:)(ri'; E"J"Q‘F;&Si'stiﬁz?fd mm/s 2943 2916 2943 2916
J1 axis (1starm) | degree/s 180 150
Maximum J2 axis (2nd arm) | degree/s 240 240
Speed Vertical axis mm/s 240 240
Gripper degree/s .125 ) .157 ' .125 .157
(One-sided finger)|(One-sided finger)|(One-sided finger)| (One-sided finger)
Standard cycle SCARA Robot sec 0.73 0.81
time (Note 2) Gripper sec 0.56 | 0.60 0.56 | 0.60
I On horizontal plane
oo | 01 axa v s was) |
Precision (et ) Vertical axis mm +0.02 +0.02
Gripper mm +0.01 +0.01
Hon;e—Retumlng Gripper mm 0.3 or less 0.3 or less
ccuracy
o J1 axis (1st arm) degree 0.014 0.014
Positioning ™2 axis (2nd arm) | degree 0.014 0.014
Resolution Vertical axis mm 0.009 0.009
Gripper mm 0.004 | 0.004 0.004 | 0.004
J1 axis (1st arm) degree 0.3 or less 0.3 or less
Lost Motion J2 axis (2nd arm) degree 0.3 or less 0.3 or less
Vertical axis mm 0.1 0.1
Gripper mm 0.15 or less 0.15 or less
ég‘;ggtgy Maximum kg 1.5 2.5
Allowable Load
Moment of Maximum kgem2 0.026 0.024 0.026 0.024
Inertia (Note 5)
Ma Nem 3.8 9.4 3.8 9.4
A”°,\"X2$r'ant°ad Mb Nem 55 9.4 55 94
Mc Nem 9.4 9.4
Allowable Load Diameter (Note 6) mm 115 115
Vertical Axis Pressing (Note 7) Unavailable Unavailable
Max. Grip Force of Gripper
(Current Limiting Value 70%) N 140 220 140 220
Gripper Velocity at Pressing Operation| mm/s 5
Home-Position SCARA Robot Battery-less absolute
Detection Gripper Incremental (Pressing home-return)
User Tubing 3 places / O.D. 4 / I.D. $2.5 / Max. Pressure 0.8MPa

Environment

Surrounding air temperature

0to 40°C

Surrounding humidity

Humidity: 20 to 85%RH or less (non-condensing)

Surrounding environment

Refer to “2.2 Installation and Storage ¢ Preservation Environment”

Surrounding storage temperature

-10 to 50°C

Surrounding storage humidity

Humidity: 20 to 85%RH or less (non-condensing)

Protection class

P20

Noise (Note 8)

dB

78 or less

| 78orless |

78 or less

| 78orless
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I XI Intelligent Actuator

Note 1

Note 2

Note 3

Note 4

Note 5

Note 6

Note 7

Note 8

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

It is the required time to run back and forth between positions that enable the fastest
motion under the following condition. [Refer to 1.2.4 Ambient Temperature and Duty
Setting for continuous operation in maximum velocity]

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

300mm

v v

The standard cycle time of the gripper is the time when movement is made through the
whole stroke.

It is when repeated operation is performed from the same start position, with the same
speed, acceleration / deceleration, arm system and load (transported work piece), to one
setting position. The positioning accuracy repeatability may not be achieved in such
cases as when the arm system is switched or when positioning is performed to one
setting position from several different positions.

At a constant surrounding air temperature of 20°C. It is not the absolute positioning
accuracy.

The positions available to perform positioning are limited by resolution.

[Refer to 4.1 Scattered Positioning Points]

It is the allowable value for the moment of inertia calculated at the center of the tip shaft
(3-axis type: center of guide shaft, 4-axis type: center of rotation axis).

[Refer to 2.3.2 [2] Installation of Load for the amount of offset from the center of the tip
shaft to the center of gravity of the load]

There may be a concern of vibration on the main body of the robot when the center of
gravity of the load is far from the center of the tip shaft. Decrease the speed and
acceleration / deceleration to appropriate values.

It is the diameter of the load assumed for the allowable load moment of inertia. Use the
product with the moment below the allowable load moment of inertia by referring to the
load allowable diameter.

There may be a risk of the load interfering to the main body of the robot when the center
of gravity of the load is far from the center of the tip shaft. Pay attention not to have
interference at teaching.

Pressing operation cannot be performed.

However, the allowable pressing force that the arm can accept is 90N or less when a tool
or a buffer such as a spring on the pressed side is equipped.

They are the values when operation is performed with the maximum combined speed (J1
axis + J2 axis). The tone of the noise fluctuates depending on the operation speed.

The sound level is A-weighted sound pressure level.

& 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
moment of inertia, 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.
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I x. Intelligent Actuator

1.2.2 Operation Range and Operation Limit

[1] Operation Range
o IXP-3N1808, 4N1808 Without Loaded Axis (Gripper)

1. Specifications Check .

120
(Operation prohibited area)

e |XP-3N2508, 4N2508 Without Loaded Axis (Gripper)

,,/"" — “"\._ e

_— £

R150 ‘

4 = ' | = ; S
i \\. \ / ///
S~ AT 120~ 1243 _—

(Operation prohibited area)
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I x. Intelligent Actuator

e IXP-3N2508GM Equipped with Loaded Axis (Gripper) (Option)

g - i (0 . .
~%» Max. Rotation Radius
N V for Gripper Cable

s X

e o

(Operation prohibited area)
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1. Specifications Check .

I x. Intelligent Actuator

o [XP-3N3515, 4N3515

o [XP-3N4515, 4N4515

(Operation prohibited area)
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I x. Intelligent Actuator

o IXP-3N5520, 4N5520

o IXP-3N6520, 4N6520

=" -

Yo
[]

120
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1. Specifications Check .

I x. Intelligent Actuator

[2] Operation Limit

36

When the load or the arm interferes with peripheral equipment or the home-return posture is to
be changed, attach the enclosed hex socket head cap screw to the tapped hole for turning
limitation on J1 axis or J2 axis for all the models except for IXP-3/4N5520 and 6520.

For IXP-3/4N5520 and 6520, remove the hex socket head cap screw already attached in the
tapped hole for turning limitation on J1 axis or J2 axis, attach enclosed J12 Stopper Pin and fix
it with the enclosed hex socket head cap screw.

Change the soft limit value in Each Axis Parameter No. 7 or No. 8.

[Refer to (1) J1-Axis Operation Limit Angle and (2) J2-Axis Operation Limit Angle for the soft
limit values]



I xpntelligent Actuator

(1) J1-Axis Turning Limit Angle
Have the turning of J1 axis limited by following the procedure stated below.

[Procedure]

1) Attach the enclosed hex socket head cap screw (M5x6 / black) to the tapped hole for
turning limitation on J1 axis at the targeted position.
2) Select “the soft limit value (1st axis) in Each Axis Parameter No. 7 or No. 8” from the table
below and change the value.

& Caution: e There may be a risk of robot malfunction or critical operational error such as
crash to the stopper or unavailability of expected operation if the change of the
soft limit value and the home-position adjustment are not conducted after the
turning limiting stopper is attached.

[IXP-3/4N1808]

Angle of J1 Axis Turning Limit and Parameters

Stopper Position Software Limitation Angle from Software Parameter
No. (ME) [degree] Limitation to ME (Each Axis No. 7/
[degree] 9 [degree] Nete ) No. 8, 1st Axis)
1 140 125 15 215000
2 90 85 5 No.7 175000
3 60 55 5 145000
4 -60 -55 5 35000
5 -90 -85 5 No.8 5000
6 -140 -125 15 -35000
(Note 1) It can be revised by home-position adjustment.
[IXP-3/4N2508]
Angle of J1 Axis Turning n Limit and Parameters
Stopper Position Software Limitation Angle from Software Parameter
No. (ME) [degree] Limitation to ME (Each Axis No. 7/
egree egree] Note 0. 8, 1st Axis
[degree] 9 [degree] MoV No. 8, 1st Axis)
1 140 135 5 225000
2 90 85 5 No.7 175000
3 60 55 5 145000
4 -60 -55 5 35000
5 -90 -85 5 No.8 5000
6 -140 -135 5 -45000
(Note 1) It can be revised by home-position adjustment.
Default Position
Stopper (2 places)
/1 )
; ,ﬁ\\w' —& | 4 /
l Positive 3 4 gggattjve
[ | | Direction ] IRy
) |2 5
A A " / 1
~ 17 1 (Default) [o ./ &| 6 (Default)
‘:—Ime-f T

Tapped Hole for Turning Limiting
Stopper Attachment (4 places)

Top View
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I XI Intelligent Actuator

[IXP-3/4N3515, 4515]

Angle of J1 Axis Turning Limit and Parameters

Stopper Position Software Limitation Angle from Software Parameter
No. (ME) [degree] Limitation to ME (Each Axis No. 7 /

[degree] 9 [degree] Nete 1) No. 8, 1st Axis)
1 130 127 3 217000
2 83 80 3 No.7 170000
3 43 40 3 130000
4 -43 -40 3 50000
5 -83 -80 3 No.8 10000
6 -130 -127 3 -37000

1. Specifications Check .

(Note 1) It can be revised by home-position adjustment.

Default Position
Stopper (2 places)

Vo
Vo Negative
[ Direction

Positive
Direction

Tapped Hole for Turning Limiting

Stopper Attachment (4 places)

38

1 (Default)

Top View



I x. Intelligent Actuator

[IXP-3/4N5520, 6520]

[Procedure]

1) Remove the hex socket head cap screw already attached in the tapped hole for turning
limitation on J1 axis.

2) Attach enclosed J12 Stopper Pin at the target position and fix it with the enclosed hex
socket head cap screw (M4 x 15).

3) Select “the soft limit value (1st axis) in Each Axis Parameter No. 7 or No. 8” from the table
below and change the value.

& Caution: e There may be a risk of robot malfunction or critical operational error such as
crash to the stopper or unavailability of expected operation if the change of the
soft limit value and the home-position adjustment are not conducted after the
turning limiting stopper is attached.

Angle of J1 Axis Turning Limit and Parameters

Stopper Position Software Limitation Angle from Software Parameter
No. (ME) [degree] Limitation to ME (Each Axis No. 7/

[degree] 9 [degree] Nete ) No. 8, 1st Axis)
1 130 127 3 217000
2 83 80 3 No.7 170000
3 43 40 3 130000
4 -43 -40 3 50000
5 -83 -80 3 No.8 10000
6 -130 -127 3 -37000

(Note 1) It can be revised by home-position adjustment.

Default Position
Stopper (2 places)

N
Positive Negative
Direction Direction

Tapped Hole for Turning Limiting
Stopper Attachment (4 places)

-~

\\\ / P
1 (Default) ™7 <" 6 (Default)

Top View
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I xpntelligent Actuator

(2) J2-Axis Turning Limit Angle
Have the turning of J2 axis limited by following the procedure stated below.

[Procedure]

1) Attach the enclosed hex socket head cap screw (M5x6 / black) to the tapped hole for

turning limitation on J2 axis at the targeted position.
2) Select “the soft limit value (2nd axis) in Each Axis Parameter No. 7 or No. 8” from the table
below and change the value.

1. Specifications Check .

& Caution: e There may be a risk of robot malfunction or critical operational error such as
crash to the stopper or unavailability of expected operation if the change of the
soft limit value and the home-position adjustment are not conducted after the
turning limiting stopper is attached.

[IXP-3/4N1808]

Angle of J2 Axis Turning Limit and Parameters

Stopper Position Software Limitation Angle from Software Parameter
No. (ME) [degree] Limitation to ME (Each Axis No. 7/
[degree] 9 [degree] Nete ) No. 8, 2st Axis)
1 140 125 15 125000
2 90 85 5 No.7 85000
3 60 55 5 55000
4 -60 -55 5 -55000
5 -90 -85 5 No.8 -85000
6 -140 -125 15 -125000
(Note 1) It can be revised by home-position adjustment.
[IXP-3/4N2508]
Angle of J2 Axis Turning Limit and Parameters
Stopper Position Software Limitation Angle from Software Parameter
No. (ME) [degree] Limitation to ME (Each Axis No. 7/
[degree] 9 [degree] Nete 1) No. 8, 2st Axis)
1 140 135 5 135000
2 90 85 5 No.7 85000
3 60 55 5 55000
4 -60 -55 5 -55000
5 -90 -85 5 No.8 -85000
6 -140 -135 5 -135000

(Note 1) It can be revised by home-position adjustment.

e z \‘:\
N D\
\\ AN
Default ™
| | ition \ %\ 3N
|| ) | Eoston AN 6 (Default) | N\ _ 1 (Default)
(1 [=>topp A\ Default Only for Arm Length N | T Default Only for Arm Length
| (2 places) \ | 180 with Gripper Equipped rd . 180 with Gripper Equipped

= ]

H@%Vﬁf\i’. o |
Tapped Hole for turning (& / ) [ Positi
Limiting Stopper Attachment/ ™ Negative [ | | Di(r);clztli\é)i

(4 places)

40

Direction

Bottom View



I x. Intelligent Actuator

[IXP-3/4N3515, 4515]

Angle of J2 Axis Turning Limit and Parameters
Stopper Position Software Limitation Angle from Software Parameter
No. (ME) [degree] Limitation to ME (Each Axis No. 7 /
[degree] 9 [degree] Note 1) No. 8, 2nd Axis)
1 130 127 3 127000
2 83 80 3 No.7 80000
3 43 40 3 40000
4 -43 -40 3 -40000
5 -83 -80 3 No.8 -80000
6 -130 -127 3 -127000
(Note 1) It can be revised by home-position adjustment.
Default Position
Stopper (2 places)
6 (Default) 1 (Default)

Tapped Hole for turning
Limiting Stopper Attachment

(4 places)

Negative '

Direction |

Bottom View

41

Positive
Direction
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1. Specifications Check .

I x. Intelligent Actuator

[IXP-3/4N5520, 6520]

[Procedure]

1) Remove the hex socket head cap screw already attached in the tapped hole for turning

limitation on J2 axis.

2) Attach enclosed J12 Stopper Pin at the target position and fix it with the enclosed hex
socket head cap screw (M4 x 12).

3) Select “the soft limit value (1st axis) in Each Axis Parameter No. 7 or No. 8” from the table

below and change the value.

& Caution: e There may be a risk of robot malfunction or critical operational error such as
crash to the stopper or unavailability of expected operation if the change of the
soft limit value and the home-position adjustment are not conducted after the
turning limiting stopper is attached.

Angle of J2 Axis Turning Limit and Parameters

Stopper Position Software Limitation Angle from Software Parameter
No. (ME) [degree] Limitation to ME (Each Axis No. 7/
[degree] 9 [degree] Nete ) No. 8, 1st Axis)
1 130 127 3 217000
2 83 80 3 No.7 80000
3 43 40 3 40000
4 -43 -40 3 -40000
5 -83 -80 3 No.8 -80000
6 -130 -127 3 -217000

(Note 1) It can be revised by home-position adjustment.

Tapped Hole for turning
Limiting Stopper
Attachment (4 places)

42

Default Position
Stopper (2 places)

Negative
Direction

6 (Default) ||

I 1 (Default)

Positive
Direction



I xpntelligent Actuator

1.2.3 Speed / Acceleration/Deceleration and Transfer Load

(1) PTP Operation

For the speed and acceleration/deceleration, the operational values with the transported load
mass and driving posture are applied as 100% (Optimum speed and optimum acceleration/
deceleration function.) Perform adjustment to obtain the targeted speed and
acceleration/deceleration.

& Caution: e Optimum speed and optimum acceleration/deceleration function is not what

guarantees the availability of operation with any operational pattern.

¢ In case of remarkable vibration, decrease the speed and acceleration/
deceleration to appropriate values, or it may cause malfunction or drop of product
life.

¢ Establish the appropriate settings for the load mass and the moment of inertia by
using WGHT Command in a program.
[Refer to SEL Language Programing Manual for how to establish settings]

e For gripper-equipped type, set WGHT Command as shown below.

Model Number Gripper Max. Load Mass WGHT Setting ™"
3N2508GM RCP4-GRSML 500g 500g or more, 1000g or less
g“ig}ggm RCP4-GRSML 500g 500g or more, 1000g or less
gmig]ggt RCP4-GRSLL 15009 1500g or more, 30009 or less
g“gglggt RCP4-GRSLL 1500g 1500g or more, 30009 or less
gmgglggw RCP4-GRSWL 2500g 2000g or more, 45009 or less

Note 1 Establish the setting with the sum of total mass of gripper + plate (GRSML:
500g, GRSLL: 1500g, GRSWL: 2000g) and load.

43
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1. Specifications Check

I xpntelligent Actuator

[IXP-3/4N1808, 2508, 3515, 4515]

44

PTP operation

PTP operation speed [%)]

Acceleration/deceleration speed [%)]

100

80

60

40

20

100

80

60

40

20

T ETETTTET T TETTTEEEE

0.5 1 15 2 25 3
Transported load mass [kg]

i o i

0.5 1 15 2 2.5 3

Transported load mass [kg]



I x. Intelligent Actuator

[IXP-3/4N5520, 6520]

PTP operation

PTP operation speed [%]

Acceleration/deceleration speed [%]]

100

80

60

40

20

100

80

60

40

20

S N N N

0 1 2 3 4 5 6
Transported load mass [kg]
0 1 2 3 4 5 6

Transported load mass [kg]
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1. Specifications Check .

I xpntelligent Actuator

(2) CP Operation
Set the speed and acceleration/deceleration with the value shown in the graph below as the
upper limit.

& Caution: e In case of remarkable vibration, decrease the speed and acceleration/
deceleration to appropriate values, or it may cause malfunction or drop of product
life.

¢ Establish the appropriate settings for the load mass and the moment of inertia by
using WGHT Command in a program.
[Refer to SEL Language Programing Manual for how to establish settings]

e For gripper-equipped type, set WGHT Command as shown below.

Model Number Gripper Max. Load Mass WGHT Setting ™"
3N2508GM RCP4-GRSML 5009 500g or more, 10009 or less
g“ig}ggm RCP4-GRSML 500g 500g or more, 1000g or less
g“ig;]gg:: RCP4-GRSLL 1500g 1500g or more, 30009 or less
gmgg]ggt RCP4-GRSLL 1500g 15009 or more, 3000g or less
gmgg}ggw RCP4-GRSWL 2500g 2000g or more, 45009 or less

Note 1 Establish the setting with the sum of total mass of gripper + plate (GRSML:
500g, GRSLL: 1500g, GRSWL: 2000g) and load.
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[IXP-3/4N1808, 2508]
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[IXP-3/4N3515, 4515]
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[IXP-3/4N5520, 6520]

CP operation

CP operation speed [mm/sec]

Acceleration/deceleration speed [G]
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1.2.4 Ambient Temperature and Duty

Duty is the rate of operation expressed in % that presents the time of the robot beingoperated in 1
cycle of operation. To suppress the generation of heat on the motor unit and speed reducer, duty
limitation considering the ambient temperature is established. Make operation with the value in the
graph below as the upper limit for both PTP operation and CP operation. Also, make operation
within 30 (min.) for the continuous operation time (Ty) under the ambient temperature 30°C or
more.

& Caution: Do not attempt to operation with the duty above the upper limit as it may drop the

life of the motor unit and speed reducer.

[IXP-3/4N1808, 2508]

100 /
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[IXP-3/4N3515, 4515]
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[IXP-3/4N5520, 6520]
© Continuous Operation for Z-Axis with no brake equipped
© Compound Operation (not continuous operation of Z-axis only) for Z-Axis Equipped with Brake

(Option Model Code: B)

© Continuous Operation of Z-Axis Only for Z-Axis Equipped with Brake (Option Model Code: B)

[Appendix]
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1.3 Option

1.3.1 Flange

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

[IXP-3/4N1808, 2508]
Option Model : IXP-FL-1

5
-r:—A Z
' &
. 926 aEa
S ) 2 — e
/L‘,,in,,“;f,f] = s
J2 Arm
= O | ~! i)
ip © ¢ © 3
Tip Collar | ? | o) g - ]’ _A -
Option Flange ,//J/. L
LA mt: Section A-A
0
) ¢10 h7 -0.015
045
4-¢03.4 Through
Equally Spaced
on Diameter
2-63 H7 "0°" Through
Mass [g] 80
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[IXP-3/4N3515, 4515]
Option Model : IXP-FL-2
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¢8 HBogDZZ
L L |
] = {f T
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el ' P
N i \\
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g 8 M3 H
“ l :
o : : ( )
1‘ | J— —
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$46
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Equally Spaced
017.5 we on Diameter

40010

293 H7'0"" depth 2.2

L ¢17.5m-
N
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[IXP-3/4N5520, 6520]
Option Model : IXP-FL-3

012 H8 8™ 05 ||
N~
< I i (Bto| =
N
S| @ i
< o
|
N
Lo | | S —
. 05
$20 g6 020
21 +0.02 4-¢05.5 Through
<55 Equally Spaced
§ on Diameter
§ b , 0. .
N
2-94 H7 "5°" depth 4
Mass [g] 290

1.3.2 Brake for Z Axis (Model : B)
Application IXP-3/4N5520, 6520

This is a feature to retain the vertical axis (Z-axis) so it would not drop while the power or servo
is OFF.

Select the Z-axis brake when the transported weight is 4kg or more.

Refer to “Part Names and Features (4) Brake Release Switch in MSEL Controller Instruction
Manual” for such details as how to release the brake.
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1.4 Motor « Encoder Cables
141

CB-CAN-MPAooo

Motor « Encoder Integrated Cables

ooo indicates the cable length L (Example. 030 = 3m). Max.20m
L

15) _, (50)

(50 (30

== |

([IAD)

Actuator side

Connector: DF62B-24S-2.2C
Contact: DF62-2428SCFA (AWG26)
DF62-22SCFA (AWG22)

Controller side

Connector: PADP-24V-1-S
Contact:
SPND-002T-C0.5 (AWG26)
SPND-001T-C0.5 (AWG22)

Connection diagram

Actuator side

Controller side

(Note) About thickness AWG22/19

. Electric Signal Pin Pin Signal Electric .
Thickness Wire Color Name No. No. Name | Wire Color Thickness
AWG22/19 Blue A 3 1 0A Blue AWG22/19
AWG22/19| Orange VMM 5 2 VMM Orange |AWG22/19
AWG22/19 Brown 0B 10 3 ¢B Brown [AWG22/19
AWG22/19 Gray VMM 9 4 VMM Gray AWG22/19
AWG22/19 Green o A 4 5 o A Green |AWG22/19
AWG22/19 Red ¢ B 15 6 o B Red AWG22/19
AWG26 Black LS+ 8 7 LS+ Black AWG26
AWG26 Yellow LS- 14 —— 8 LS- Yellow AWG26
AWG26 Blue SA 12 » 11 SA Blue AWG26
AWG26 Orange SB 17 u’ 12 SB Orange AWG26
AWG26 Green A+ 1 - 13 A+ Green AWG26
AWG26 Brown A- 6 J 14 A- Brown AWG26
AWG26 Gray B+ 11 In 15 B+ Gray AWG26
AWG26 Red B- 16 16 B- Red AWG26
AWG26 Blue BK+ 20 ’n 9 BK+ Blue AWG26
AWG26 Orange BK- 2 I 10 BK- Orange AWG26
AWG26 Gray VCC 21 ’ 17 VCC Gray AWG26
AWG26 Red GND 7 T 19 GND Red AWG26
AWG26 Brown VPS 18 ’n 18 VPS Brown AWG26
AWG26 Green LS GND 13 20 LS GND Green AWG26
- - - 19 PR 22 - -
AWG26 Pink - 22 21 - Pink AWG26
- - - 23 / \ 23 - -
AWG26 Black FG 24 24 FG Black AWG26

The thickness is AWG22 when the cable length is 5m or less, and AWG19 when longer

than

5m.
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1.4.2 Motor « Encoder Integrated Cables Robot Type

CB-CAN-MPAooo-RB

ooo indicates the cable length L (Example. 030 = 3m). Max.20m
L

15 _,

(50)

== [ |

(50)

(30)

([ZAD)

Actuator side
Connector: DF62B-24S-2.2C

Contact:

DF62-2428SCFA (AWG26)

DF62-22SCFA (AWG22)

Actuator side

Connection diagram

Controller side

Controller side
Connector: PADP-24V-1-S

Contact:

SPND-002T-C0.5 (AWG26)
SPND-001T-C0.5 (AWG22)

. Electric Signal Pin Pin Signal Electric .
Thickness Wire Color Name No. No. Name | Wire Color Thickness
AWG22/19 Blue oA 3 1 A Blue AWG22/19
AWG22/19 Orange VMM 5 2 VMM Orange  |AWG22/19
AWG22/19 Brown ¢B 10 3 ¢B Brown  |AWG22/19
AWG22/19 Gray VMM 9 4 VMM Gray AWG22/19
AWG22/19 Green oA 4 5 oA Green  |AWG22/19
AWG22/19 Red ¢ B 15 6 o B Red AWG22/19
AWG26 Black LS+ 8 7 LS+ Black AWG26
AWG26 Yellow LS- 14 o 8 LS- Yellow AWG26
AWG26 Blue SA 12 B 11 SA Blue AWG26
AWG26 Orange SB 17 u’ 12 SB Orange AWG26
AWG26 Green A+ 1 - 13 A+ Green AWG26
AWG26 Brown A- 6 J 14 A- Brown AWG26
AWG26 Gray B+ 11 ’n 15 B+ Gray AWG26
AWG26 Red B- 16 16 B- Red AWG26
AWG26 Blie BK+ 20 U’n 9 BK+ Blie AWG26
AWG26 Orange BK- 2 I 10 BK- Orange AWG26
AWG26 Gray VCC 21 I 17 VCC Gray AWG26
AWG26 Red GND 7 J 19 GND Red AWG26
AWG26 Brown VPS 18 ’f‘ 18 VPS Brown AWG26
AWG26 Green LS GND| 13 A 20 |LS_GND Green AWG26
- - - 19 22 - -
AWG26 Pink - 22 21 - Pink AWG26
- - - 23 / \ 23 - -
AWG26 Black FG 24 24 FG Black AWG26

(Note) About thickness AWG22/19

The thickness is AWG22 when the cable length is 5m or less, and AWG19 when longer
than 5m.
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1.4.3 RCP4-GRSooo Connection Relay Cable for Gripper Attachment

CB-IXP-AT008-AS
(Cable length = 0.8 for 008)

255 30l
5]
Gripper End

Connector: DF62B-24S-2.2C

Contact:

<

2535

EE

DF62-2428SCFA (AWG25)

DF62-22SCFA (AWG22)

Actuator side

Connection diagram

" IXP Main Body End
Connector: DF62B-24EP-2.2C

Contact:

Controller side

DF62-2428SCFA (AWG25)

DF62-22PCFA(AWG22)

. Electric Signal Pin Pin Signal Electric .
Thickness Wire Color Ngme No. No. Ngme Wire Color Thickness
AWG22 Black oA 3 3 OA Black AWG22
AWG22 White VMM 5 5 VMM White AWG22
AWG22 Red o_A 4 4 o_A Red AWG22
AWG22 Green B 10 10 B Green AWG22
AWG22 Yellow VMM 9 9 VMM Yellow AWG22
AWG22 Brown ¢o_B 15 15 ¢ B Brown AWG22
AWG25 Black LSG 13 AN If\”\ 13 LSG Black AWG25
- - - - J - B N -
AWG25 White LS+ 14 N 14 LS+ White AWG25
AWG25 Yellow LS- 8 u’ 8 LS- Yellow AWG25
AWG25 Red A+ 1 Al 1 A+ Red AWG25
AWG25 Green A- 6 J 6 A- Green AWG25
AWG25 | Black(Taped) B+ 11 N >‘< 11 B+ Black(Taped) | AWG25
AWG25 | Brown(Taped)| _ B- 16 u’ 16 B- | Brown(Taped) | AWG25
- - - 12 lf‘ 12 - - -
AWG25 | Yellow(Taped)| VPS 18 J 18 VPS | Yellow(Taped) | AWG25
AWG25 | Red(Taped) | VCC 21 If‘ 21 VCC | Red(Taped) | AWG25
AWG25 | Green(Taped) | GND 7 J 7 GND | Green(Taped) | AWG25
- Shield FG 24 | ——ed L 24 FG Shield -
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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.
The transportation fixture is attached on the robot body.

@ Notice: e Detach the transportation fixture before starting operation.
¢ Keep the transportation fixture so it can be used when transporting or moving the
robot.
¢ The robot taken out of the cardboard box cannot stand by itself. If it is necessary to
put it down temporarily, put a cushioning underneath and lay down the robot body.
Do not keep it laid down in such a condition for long time.

Cardboard Box

Fixture for Transportation

Enclosed

o Controller

e Cable

o Accessories
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[11 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.

o 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.

[2] Handling after Unpackaged

¢ Transport the robot with the transportation fixture attached on the body.

¢ Hold the base and the supportive part on the 1st arm as shown in the figure below during
transportation. Do not attempt to hold the 2nd arm or vertical axis when transporting.

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

Fixture for

Transportation Fixture for

Transportation

Supportive part on base

Supportive part on base

Arm Length 180/250 Arm Length 350/450/550/650

2.1.2 Handling of the Robot Mounted on Mechanical Equipment (System)

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

(system) in the whole system.
o Make sure to attach the transportation fixture on the robot body during transportation.

¢ 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.

/I\ Caution: If the robot is transported without the transportation fixture on it, it may cause
malfunction on the main bearing or drop in the life due to the excitation force during

transportation.
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2.2

[1]

[2]

60

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.

o 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

e Location exposed to direct sunlight

e 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.

o 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.
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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

AN

SSSSSL LSS LSS LSS

q
L,_‘. +—i—

s

(@)
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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 20mm or more. The

levelness of the robot installation surface must be at least 0.05mm/500mm or less.
¢ Have tapped holes prepared on the installation surface on the platform.
Model Number Tapped Holes

IXP-3/4N1808, 2508 | M6 with the effective length 12mm or more
IXP-3/4N3515, 4515 | M8 with the effective length 16mm or more
IXP-3/4N5520, 6520 | M10 with the effective length 20mm or more
e 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 mass of the robot.

Maximum Reaction Force during Robot Operation

Fa (Max. Fb (Max. T (Max.
Model Number N ( )kgf N ( )kgf N-m( )kgf-m
IXP-3/4N1808 344 3.5 63.3 6.5 9.2 0.94
IXP-3/4N2508 274 2.8 67.6 6.9 9.2 0.94
IXP-3/4N3515 70 7 78 8 32 3
IXP-3/4N4515 57 6 87 9 50 5
IXP-3/4N5520 85 8.7 125 12.8 66 7
IXP-3/4N6520 79 8.1 129 13.2 66 7
77N

==
i
I
i
i
[
i

SIS LS SIS IS SIS SIS SIS LSS S S

(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.
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(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 (4pcs each).

Model Number Attachment Hole Attachment Steel ring Tightening
Screw plain Washer Torque
¢7 through
IXP-3/4N1808, | (Dimension from the .
2508 seat to the installation M6 6.5x13x1.0 12.3N-m
surface is 10mm)
99 through
IXP-3/4N3515, | (Dimension from the .
4515 seat to the installation M8 8.516x1.2 S0N-m
surface is 12mm)
¢10 through
IXP-3/4N5520, | (Dimension from the .
6520 seat to the installation M10 10.5x18x1.6 S9N-m
surface is 15mm)

¢ Apply high-tensile bolts with 10.9 or more of the tensile class for the attachment bolts.
¢ For the positioning of the attachment to the robot body, have the datum surfaces as the
reference or insert parallel pins to the reamed hole and oblong hole.

[IXP-3/4N1808, 2508]

Datum Surface

Reamed Hole + Slotted Hole
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[IXP-3/4N3515, 4515]

Datum Surface

64

Reamed Hole + Slotted Hole
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[IXP-3/4N5520, 6520]

65
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[2] Attachment of the Load

¢ 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.

[IXP-3/4N1808, 2508]

= 4-axis Type: Ball Spline
3-axis Type: Slide Shaft

Tip Collar

.
Nesd

© ¢ ©
| |

[IXP-3/4N3515, 4515]

4-axis Type: Ball Spline
3-axis Type: Slide Shaft

Ball screw

Joint Bracket

66
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[IXP-3/4N5520, 6520]

A 4-axis Type: Ball Spline
Ie 3-axis Type: Slide Shaft

Ball screw

Joint bracket

Flange (option)

¥

Section A-A

67
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o Utilize the D-cut surface on the ball spline/ slide shaft tip as the surface to determine the
position (direction) for rotational axis.

[IXP-3/4N1808, 2508]

T 1
D Center of Tool
= o= Attachment Face +R
sy T XN
£ 0°
- D-cut D-cut Surfaceon &/
Rotational Axis / ~ 7 #
Ball Spline 5 A & -R
> ' L9 _x P

[IXP-3/4N3515, 4515]

u ‘.‘i &r I, | > Center of Tool

Attachment Face +R

68

e s sl i il L P

L\J I | l@) \"I:‘: D-cut Surface on /’ri‘\'% _/J/
-R

fo) o i R Rotational Axis  / ‘
H

HH| | |“—\I.‘ _X

(Note)

I [ ows |

i ik N
q (i i
D-cut surface e '
W Yy

4-axis Type: Ball Spline i i

3-axis Type: Slide Shaft [ S|

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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[IXP-3/4N5520, 6520]

4-axis Type: Ball Spline
3-axis Type: Slide Shaft

(Note)

T
A= =D
et i S
7 A LN
Lo igl &
DL . N |
U €3 e
I R
i i Vi
jp R
L, 11
[
1 SN M
[\, S|
I ~ I
gy P
"l |
i [T
[l vl ]
iy yoi
Ll | L.
Lol | (T
L Hi
AN AT
TR T
! I Iy
T IR
1] LT
e (R4
Ll | | lugs
Ll A
L, s 14H
Sl | [
LLE (N
i
il iy
“:E .'/:;::
N H
L= —
| I
1 v T
"o '

N

~

Center of Tool

Attachment Face

D-cut Surface on

Rotational Axis

-X

\

screw against this surface to fix a load. Use such tools as split cramp or locking

assemblies to mount a load.

+R

AN
AL/

, /

-R

The D-cut surface is not for attachment purpose. Do not attempt to hold a bolt or set
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70

¢ For the attachment of the load, make sure to keep it below the allowable load diameter, load
offset, transportable load mass and allowable moment of inertia.

[IXP-3/4N1808, 2508]

Load allowable diameter ¢K

Load Diameter

[IXP-3/4N3515, 4515]

i 2ol

w
[
o

o

Load allowable diameter ¢K

Load Diameter

Center of

Vertical direction
50mm or less

gravity of
load

Horizontal
direction
20mm or less

Load Offset

Center of

gravity of
load

Horizontal
direction
Omm or less

Load Offset

Vertical direction
100mm or less
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Model Number

Load Diameter

Load Center of Gravity
(positions of centers)

Transported
Load Mass [kg]

Rotation Axis
Allowable Moment

K (Note ) [mm] and offset of Inertia [kg*m®]
Horizontal Vertical | Rated | Max. Rated | Maximum
20mm or
3N1808, 2508 0.01
5 |loselSeettel Somm |y | 5 | oo
4N1808, 2508 sequence] 0.003
30mm or
3N3515, 4515 0.01
5 |lesslSeettel o0mm |y | 5 | ooos
4N3515, 4515 sequence] 0.003

[IXP-3/4N5520, 6520]

Y ke
e e sl s T
0]
[
o o
== 1
! ] |
! I
! | Center of
L o e e e e e e - o 1 gravity of
lnad g »
Load allowable diameter ¢K Z 8
1 | :
Horizontal % o
direction = E
30mm or ,‘._.—J S
o2
>
Load Diameter Load Offset
Load Center of Gravity Transported Rotation Axis

Model Number

Load Diameter

(positions of centers)

Load Mass [kg]

Allowable Moment

K (Note 1) [mm] and offset of Inertia [kg-mz]
Horizontal Vertical | Rated | Max. Rated | Maximum
30mm or
3N5520, 6520 0.03
ns |lessiSeettel Womm |5 |6 | oo
4N5520, 6520 sequence] 0.01

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

72

L~ Center of Rotation Axis

\ Load

Tool Diameter

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. At this time, pay attention not to exceed the maximum transportable load
mass or the allowable moment of inertia.

In case it exceeds 1kg of the rated transportable mass, follow the table in the next page

to decrease the load offset.
Exceeding the limit of the load offset, transportable load mass or moment of inertia may

cause abnormal noise, vibration malfunction or drop of the product life.



I XI Intelligent Actuator

[Load and Offset]

[IXP-3/4N1808, 2508]

Load offset [mm]

[IXP-3/4N3515, 4515]

Load offset [mm]

30

25

20

30

25

20

0.5

1 1.5 2

Transported load mass [kg]

2.5

0.5

1 1.5 2

Transported load mass [kg]

2.5
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[IXP-3/4N5520, 6520]

30
20 \

15

10

Load offset [mm]

N\

o AN

0 1 2 3 4 5 6
Transported load mass [kg]

[Offset for Gripper-Equipped Type]
Keep the offset below the value shown below for the attachment of load on the
gripper-equipped type.
Also, note that offset to the horizontal direction is not available as shown in the table below.

Load Center

Load Center (Center of Gravity) and Offset
Model Number
Horizontal Direction Vertical Direction

3N2508GM Omm 20mm or less
3N3515GM
gl{l\lgg{]ggl\lﬁ Omm 50mm or less
3N4510GL

3N5515GL, GW

3N6515GL. GW Omm 50mm or less
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[3] Attachment using user tapped hole and user T-shaped slot

e There is a user tapped hole equipped on the bottom of the vertical axis. Utilize it for tool

wiring and piping.

o There are T-shaped slots equipped on the base. Also, there are T-shaped slots on the sides
of the 2" arm for IXP-3/4N3515 and 4515. Utilize them for tool wiring and piping, or

attachment of a device in light weight.

[IXP-3/4N1808, 2508]

o ‘\_

F z
|
|

qar—

=

J.._', __]_*—IJ——A——-— =.=.._' [
\ ‘_B'?_L | — i
1 ! 1)1
I = AT (I
[ IR i
“}-—‘—'—\ .—&1.—«-{ || il
20 T T (I
\ I I Y l 1 Lightweight
ﬁ (' 2-M3 depth 6 - Device
N " \_ Same on opposite side

T-shaped Slot (M3)
* Same on opposite side
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[IXP-3/4N3515, 4515]

Lightweight
Device

T-shaped Slot (M3)
* Same on opposite side

Lightweight
Device

T-shaped Slot (M3)
2-M3 depth 6 * Same on opposite side

* Same on opposite side
(Note) Make sure to set the mass of the light-weighted work piece applied on the sides of the 2

arm on IXP-3/4N3515 and 4515 not to exceed 3kg, which is the maximum transportable
mass, in total of it with hand and work piece on up-down axis.
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[IXP-3/4N5520, 6520]

Lightweight
Device

T-shaped Slot (M3)

* Same on
opposite side

W} I ‘
[T |
= [ oo
I
I
| ':‘m
| \\\
Lightweight
b Device
T-shaped Slot (M3)

* Same on
opposite side

2-M3 depth 6
* Same on opposite side

(Note) Make sure to set the mass of the light-weighted work piece applied on the sides of the 2
arm on IXP-3/4N5520 and 6520 not to exceed 6kg, which is the maximum transportable
mass, in total of it with hand and work piece on up-down axis.
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2.3.3 Equipping with Safety Protection Fence

Considering safety, it is recommended to have a safety protection fence to prevent possible
danger.

For Machinery Directive (2006/42/EC) in EU Directives, equip with safety protection fence.

Use a system I/O connector at the entrance of the safety protection fence to equip with an interlock
system which makes the emergency stop works when the entrance is opened, and make sure to
avoid entering from nowhere else but the entrance.

®Dimensions for Safety Protection Fence Installation

200 or more

Safety Fence Depth
Max. Robot Operation Area

Max. Operation Radius

= "I~ Max. Radius of 2nd Arm Tip

2nd Arm

200 or more

200 or more} Max. Robot Operation Area 200 or more

Safety Fence Width

200 or more

Safety Fence Height
Robot Height
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@®Angled Front View (Reference)

Ehﬂ[;-_:u;

).
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3. Wiring and Tubing
3.1 Wiring and Tubing in the Body

(1) IXP-3N1808, 3N2508

i
|
Z Motor *f M I
@ MPG(ADD)
[ U

[

User Tubing Ejecting Grommet

N

\
|

|
|
o=
Z Brake ,/:f’"

f
l
[

o

H
|
|
E

User Tubing ¢4x2

| |
|
|

| @

O T J2 Motor /
|
| |
| L@
LT | |
[
7] MPG(ADD) User Tubing $4x2
@’_’C:/- 9] - User Tubing Ejecting Grommet
J1 Motor =
{] MPG3
Grounding Iy {_] MPG2
\ ?— (% I MPGT1

| = e
Controller
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(2) IXP-4N1808, 4N2508

Z Motor [

MPG(ADD)
| \ v

User Tubing Ejecting Grommet
User Tubing ¢4x2 ,‘

(5% 10 " J2 Motor
R Motor L
( F‘lglei

Buign pue Buuip "¢ .

T i
S = m— "
|
0
L —7 MPG(ADD) User Tubing ¢4x2
i ka;/”' ;l//;User Tubing Ejecting Grommet
AL vPcsa
l['ﬁ: VPGS SMPG4
o %Mpss
roundin MPG2
K t? MPG1 SJwpoi
\ Ic—ﬁ’_'_' $ Controller
@
IXP-3N1808, 3N2508, IXP-4N1808, 4N2508
No. Parts Name Remarks Q_uan’uty -
3-axis | 4-axis
CB-CAN-MPADoo/
1 MotoreEncoder Integrated Cables CB-CAN-MPALLL-RB 3 4
2 Inside Mechanism J1 Connection y y
Cable Ass’y
3 Self-supporting Ass’y 1 1
4 Motor for J1 Axis 1 1
5 Motor for J2 Axis / Vertical Axis / 5 3
Rotary Axis
Inside Mechanism J2 Connection
6 2 3
Cable
Brake for Z Axis 1 1

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

81




3. Wiring and Tubing .

I x. Intelligent Actuator

(3) IXP-3N3515, 3N4515

B

82



I x. Intelligent Actuator

(4) IX-4N3515, 4N4515

- 3. Wiring and Tubing

_ Iajjo)uod

@

m&s_
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IXP-3N3515, 3N4515, IXP-4N3515, 4N4515

No. Parts Name Remarks Quantity -
3-axis | 4-axis
CB-CAN-MPADoo/

1 MotoreEncoder Integrated Cables CB-CAN-MPALLL-RB 3 4

> Inside Mechanism J1 Connection 1 1
Cable Ass’y

3 Self-supporting Ass’y 1 1

4 Motor for J1 Axis / J2 Axis 2 2
Motor for Vertical Axis / Rotary

5 . 1 2
Axis

84

[Refer to 1.4 Motor « Encoder Cables for the wiring layout of Motor Cable and Encoder Cable.]
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(5) IX-3N5520, 4N6520

MPC£|
MPC£|
Controller
Buign] pue Buuip "€ .

MP
MPG2
MP

User Wiring

User Tubing
Grounding terminal

m|
P J1 Motor
J1 Encoder’

Bl

a

User Tubing
User Wiring

Sl P

I

J2 Motor
El

J2 Encod:

J3 Motor
il
J3Brake

'JExEncoder
[ g
=)

@ Ln
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(6) IX-4N5520, 4N6520

I XI Intelligent Actuator

vOdIN 9dIN
K oy gL
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Buigny Jasn
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(o]
=
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1
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IXP-3N5520, 3N6520, IXP-4N5520, 4N6520

No.

Parts Name

Remarks

Quantity

3-axis

3-axis

4-axis

4-axis

Motor<Encoder
Integrated Cables

CB-CAN-MPAooo/
CB-CAN-MPAooo-RB

3

4

Inside Mechanism J1
Connection Cable Ass’y

Self-supporting Ass’y

Motor for J1 Axis

Motor for J2 Axis

Vertical Axis /
Rotary Axis

N Sl —

N == —_

N O (R |W| N

Brake for Z Axis

1

1

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

Use the dedicated controller and connection cables of IAl for the controller and the connection
cables for this SCARA Robot.
¢ If the dedicated connection cable cannot be secured, reduce the load on the cable by
allowing it to deflect only by the weight of the cable or wire it in a self-standing cable hose,
etc., having a large radius.
¢ Do not cut and reconnect the dedicated connection cable for extension or shorten the cable.
¢ Do not pull on the dedicated connection cable or bend it forcibly.

Contact us if you wish to have a change to the specifications of the dedicated cables.

[MSEL-PCX/PGX Connecting to the Controller]

Marking Tube

Dedicated Connection Cable Controller
(Connect SCARA Robot with the dedicated controller)

Robot cable

:5morless r=68mm or more (Movable Use)
:5m or more r=73mm or more (Movable Use)
Standard cable

:85morless r=85mm or more (Fixed Use)

: 5m or more r=91mm or more (Fixed Use)

e Motor « Encoder Integrated Cables = CB-CAN-MPAooo
e Motor « Encoder Integrated Cables Robot Type = CB-CAN-MPAooo
ooo indicates the cable length L (Example. 030 = 3m) Max.20m

/\ Caution: Attach a connector cover on the connection cable. It is recommended to tighten up
the cover with a tie-band, so it would not come off. Put the cover on, or the
connectors (pins) could get exposed to load and may cause electric line breakage.

i - 4/Tie-Band

RN

Connecter Cover
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A 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.
Do not attempt to use a cable out of the dedicated cable for connection.
Doing so 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. Make sure to plug in the connectors to
the right ones.

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.

Refer to the Instruction manuals for the controller and PC software for the procedures to connect
the 1/O cable, controller power cable, PC connection cable, etc.
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3.3 User Wiring and Tubing
3.3.1  IXP-3/4N1808, 2508

There are cables and pipes prepared in the unit so a user can use freely. The pipe is stored inside.
Make sure to use them within the specifications.

® Tool Side (in 2nd arm)

User Connector
SMP-08V-NC (J. S. T. Mfa. Co.. Ltd.)

User Tubing Ejecting Grommet

Arm Cover (Fixing 6 places)

Air tube is fixed inside the 2" arm. Detach the arm cover and eject it out of the user pipe ejecting
grommet.

Grommet

Air Tube

Before Ejecting After Ejecting

90



I x. Intelligent Actuator

® Host Side such as PLC (inside cable box)

User Connector
SMP-08V-NC (J. S. T. Mfg. Co., Ltd.)

User Tubing Ejecting Grommet

Rear Cover (Fixing 4 places)

Air tube is stored inside the base. Detach the arm cover and eject it out of the user pipe ejecting
grommet.

Grommet

Air Tube

Before Ejecting After Ejecting

m Caution: ¢ When having a cable ejection work, make sure not to pinch cables.
¢ Do not attempt to lay out cables and pipes on the self-supporting cable.
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(1) User Wiring
Mating connector (SMR-08V-N, 2pcs) and pin contacts (SYM-001T-P0.6, 20pcs) are enclosed.
Cramp cables that you have prepared to the pin contacts, insert them to the receptacle
housing and connect it to the user connector. Also, to cramp the pin contacts, it is necessary to
prepare a manual cramping tool (YC-121R / J. S. T. Mfg. Co., Ltd.)
Have an operator with cramping skill to follow the process recommended by the connector
supplier when performing cramping.
The specifications of the user connector (wiring) are as shown below.

Conductor Size and Number of Wires AWG26x8C
Rated Voltage 30V
Permissible Current 1A
2nd Arm Side Base side
i Pin .
Connector | Thickness | Symbol E'; No. Symbol | Thickness |Connector
1 1
)
o3 2 2 ¥
S5 > o
B 3 3 27
I co
=3 | & 4 4 8 | 29
oL g U 5 U = Qu
5% < 5 < L0
o -0\—0 b
23 6 6 23
c ¥ S ¢c
33 7 ’ o8
8 8

Connector on

Enclosed Robot Body End

Connector

(2) User Tubing
Connect an air tube that you have prepared to the quick joint.

Dimensions (outer diameter ¢ inner
diameter) and Number of Tubes
Normal Service Pressure 0.8MPa
Working Medium Air

odmmx¢p2.5mm 2 pieces
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3.3.2 IXP-3/4N3515, 4515, 5520, 6520

The unit is equipped with some wires and tubes free for you to use.

Make sure to use them within the specifications.

(Note) As the user cable for the gripper-equipped types 3N3510GL, 3N3510GM, 3N4510G,
3N4515GM, 3N5515GW, 3N5515GL, 3N6515GW and 3N6515GL is to be used for gripper
wiring, it cannot be used as a user cable.

Connection to the gripper is to be made with using the relay cable CB-IXP-AT008-AS.

® Tool Side (in 2nd arm)

Air Tube

Take off the cover on the 2nd arm and take out the connection cables to an external cable and
the air tube.

Connect them to the air tube and cables on the tool side, and take out from the cable ejecting
grommet.

It is not a matter whether the positions of the air joint and the connector joints are inside or
outside the 2nd arm. Attach the cover after the connection is made.

The following optional cable is prepared as the cable on the tool side.

Cable Ejecting G t
able Ejecting lsromme User Cable on Tool Side

(Robot Cable) Bare cut on

1 user side
Model Code: CB-IXP-USRooo-AS
I ooo. 1m=010,
2m=020,
3m=030
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® Host Side such as PLC (inside cable box)

Air Tube
Cable

Take off the cover on the cable box and take out the connection cables to an external cable and the
air tube.

Connect them to the air tube and cables on the host side such as PLC, and take out from the cable
ejecting grommet.

It is not a matter whether the positions of the air joint and the connector joints are inside or outside
the cable box. Attach the cover after the connection is made.

The following optional cable is prepared as the cable on the host side such as PLC.

Cable Ejecting Grommet User Cable on Host Side such as PLC

(Robot Cable)
\ \ Bare cut on — =
host side such
W as PLC
Model Code: CB-IXP-USRooo-CS
ooo: 3m =030
5m = 050
10m =100
15m =150

20m = 200 (max.)
Order in requested length available
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(1) User Wiring
The following connector is adopted so IAl gripper which can be ordered in option can be
directly connected.
It is available for connection of the drive or signal of a device other than the IAl gripper. It is
necessary either to prepare a connector and a contact or to use a dedicated connection cable
(option, one end with bare cut).

Specifications

Rated Voltage

30V

Permissible Current

AWG24: 2A, AWG26: 1A

Conductor Size and Number of Wires

AWG24x6C, AWG26x5P (equipped with shield)

Socket

Connector: DF62B-24S-2.2C
Contact: DF62-2428SCFA

2nd Arm Side Base side
Thickness |Symbol Pin Pin Symbol| Thickness
No. No.
3 3
4 4
5 5
AWG24 ) ) AWG24
10 10
15 15
1T 1 £ ) 1
6 6
U - Vn 7 U
AWG26 21 J 21 AWG26
equipped 8 N 8 equipped
with 14 J 14 with
shield 11 Fa) 11 shield
16 J 16
12 N 12
13 J 13
L \o/

Connector: DF62P-24EP-2.2C
Contact: DF62-EP2428PCFA

Wiring inside Unit between Receptacle on Base Side and Receptacle on 2nd Arm Side

(2) User Tubing
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

odmmx¢$p2.5mm 3 pieces

Working Medium

Air
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3.4 Grounding

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

[IXP-3/4N1808, 2508]

96

FG Grounding Terminal

Cable
3.5mm? (AWG12) or more

Class D Grounding
(Formerly Class-Ill grounding: Grounding resistance at 100Q or less)
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[IXP-3/4N3515, 4515, 5520, 6520]

Cable
3.5mm? (AWG12)
or more

Class D Grounding
(Formerly Class-IIl grounding:
Grounding resistance at 100Q or less)

FG Grounding Terminal

(Note) Have a grounding cable and grounding wiring layout dedicated for the unit. Do not share
them with other devices.
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3.5 How to Change Motor « Encoder Cables of IXP-3/4N3515, 4515, 5520,
6520 to Bottom Ejection

By following the following steps, the Motor « Encoder Cables can be ejected from the bottom of the
cable box.

/A Caution: « Make sure to tum off the power to the controller before starting to work on.
Working with the power being kept on may cause have an error operation, which
may lead to a critical accident resulting in injury or death.

[Procedure]
1) Detach the four screws on the rear cover of the cable box with a 2mm-sized hex wrench.

3. Wiring and Tubing .

Rear Cover

2) Pinch the connector to release the locking features and push the connector in so the connector
can be taken off the back cover.

Connector

After taking off connector
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3) Take out the grommet at the bottom.

a

Grommet

4) Put the Motor * Encoder Cables through from the bottom and join it to the connector.
At this time, make sure to connect the cables with the same number as that labelled on the

mark tube.
After connection is made, put the cable cover over the connector.

Put Motor « Encoder Cables
through hole on bottom

Connector Cover Motor ¢« Encoder Cable

After connecting four cables

connectors are joined properly.

wiring connections.

& Caution: ¢ Check that there is no bend or break on the connector pins and also no damage
on cables before joining the connectors. Also, after connecting, confirm that the

¢ In case of connection in wrong order, it may cause operation failure, which may
cause a critical accident resulting in injury or death. Pay special attention on the
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5) Put the Motor « Encoder Cables through the grommet, and attach the grommet on the cable
box.

Cable Box

Grommet

6) Store the cables in the cable box and attach the rear cover with four screws with using a
2mm-sized hex wrench.

Cable Box

7) To cover up the holes, put the enclosed MPG Connector Seal after wiping off any oil or dirt on
the rear cover.

Rear Cover

MPG Connector Seal
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3.6 Caution for Wiring and Tubing

A 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 track.

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.

Do not apply radiated heat to power line or cables.
Motor « Encoder Integrated Cables CB-CAN-MPAooo
Motor « Encoder Integrated Cables Robot Type CB-CAN-MPAooo-RB

150mm 150mm )
%j— F!MIMIMIMIMIH |
[

AL
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* Do not let the cable bend, kink or twist.
%

» Do not pull the cable with a strong force.

Strong force

» Pay attention not to concentrate the twisting force to one point on a cable.

X o)

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

N N

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.
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* 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

I/O Line
(Flat Cable, etc.)

Follow the instructions below when using a cable track.

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

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

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

4.1 Available Positioning Points

Even though the position for positioning can be set in 0.001mm unit, the position actually can stop
can have a dispersion of approximately 0.01mm to the specified position as shown in the figure
below. This dispersion differs depending on the position for positioning and arm systems.

At the position in the worst condition (outer edge of operation range), the pitch (at maximum) of the
available positioning points are as shown in the table below.

(Note)  When the servo is turned on after direct teaching is conducted while the servo is off, it
could get misaligned by approximately MAX. 0.1mm unless otherwise the position that the
direct teaching was conducted is a point available for positioning. To avoid having a
misalignment, conduct teaching with JOG operation or inching operation.
0.1mmo | + Available positioning points |
RECELERD
}:o v...,b’:
(3 o | &% 7 *
=] * .. o == .". 4
E A PPN 2N b
¢ ® * 9 e lo[*% o lol®
e
. ® * e RO 4
* o {* R
0.01mm L K
0.01mm
Example for positions available for positioning
in 0.1mm * 0.1mm range (right arm system)
IXP-3N1808 IXP-3N2508 IXP-4N1805 IXP-4N2508
Pitch In Horizontal
: Face (J1Axis + | mm 0.081(MAX.) | 0.097(MAX.) | 0.081(MAX.) | 0.097(MAX.)
available J2 Axis)
ggﬁﬁf”'”g Vertical axis mm 0.011 0.011 0.011 0.011
Rotary axis degree - - 0.099 0.099
IXP-3N3515 IXP-3N4515 IXP-4N3515 IXP-4N4515
Pitch In Horizontal
: Face (J1Axis + | mm 0.202(MAX.) | 0.179(MAX.) | 0.202(MAX.) | 0.179(MAX.)
available J2 Axis)
ggﬁ:{f”'”g Vertical axis mm 0.009 0.009 0.009 0.009
Rotary axis degree - - 0.113 0.113
IXP-3N5520 IXP-3N6520 IXP-4N5520 IXP-4N6520
Pitch In Horizontal
et Face (J1Axis + | mm 0.200(MAX.) | 0.224(MAX.) | 0.200(MAX.) | 0.224(MAX.)
available J2 Axis)
ggfrﬁ'sf’”'”g Vertical axis mm 0.009 0.009 0.009 0.009
Rotary axis degree - - 0.053 0.053

104




I xpntelligent Actuator

& Caution: e The pitch available positioning points on the horizontal face (J1 axis + J2 axis) is
determined by the arm angle. As the arm extends, the pitch available positioning
points gets bigger as shown in the figure above.

¢ For the position teaching, conduct direct teach by the position movement in the
PC software or the teaching pendant. [For how to perform direct teach, refer to
XSEL PC Software Instruction Manual]

e If input of the coordinate values that positioning is desired is made in the position
table, and the robot is positioned at the indicated coordinate, there will be a
difference occurred between the input coordinate and the point positioning was
actually made. In such a case as when feeding operation by indicating the
pitching distance is made, there is a case that desired operation cannot be
obtained.

e There will be a misalignment to the case of positioning to the same position on
the right arm system and the left arm system.

e If it is necessary to fine-tune the positioning point, have a fine-tuning function to
the alignment tool on the work piece.
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4.2 Retaining of Load on Vertical Axis

The vertical axis of IXP-3/4N1808, 2508 is equipped with a brake to retain a load.

The vertical axis of IXP-3/4N3515, 4515 is not equipped with a brake to retain a load. It holds a
load with friction of the mechanical parts.

It is available to equip with a brake on the vertical axis for IXP-3/4N5520, 6520 in option. Select the
Z-axis brake when the transported load is 4kg or more.

4.3 How to Move Vertical Axis Manually

To move the vertical axis of IXP-3/4N3515, 4515, 5520, 6520 manually with hand, remove the arm
cover and slide the timing pulley for the vertical axis.

Arm Cover

Fixing Screw
(4 places)

Vertical Axis Timing
Pulley

& Caution: Do not attempt to move the vertical axis manually by hand. Excessive moment will
be applied to the bearings on the J1 and J2 axes, which may cause to generate
abnormal noise and vibration, malfunction or drop of the product life.
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4.4 Movement while Servo-on

As the robot is equipped with a stepper motor, the position slightly moves and turns back during the
servo is on due to the characteristics of the stepper motor.
Shown below is the maximum movement amount during the servo is on.

IXP-3N1808 IXP-3N2508 IXP-4N1808 IXP-4N2508
In Horizontal
Max. .
Movement Face .(J1 Axis + mm 2 2.4 2 24
during J2 A.XIS) -
Servo-on |_Vertical axis mm 0.3 0.3 0.3 0.3
Rotary axis degree - - 2.4 2.4
IXP-3N3515 IXP-3N4515 IXP-4N3515 IXP-4N4515
Max. In Horizontall
Movement Face .(J1 Axis + mm 4.9 4.3 4.9 43
during J2 A.XIS) -
Servo-on |_Yertical axis mm 0.2 0.2 0.2 0.2
Rotary axis degree - - 2.7 2.7
IXP-3N5520 IXP-3N6520 IXP-4N5520 IXP-4N6520
Max. In Horizontall
Face (J1 Axis + mm 5.2 55 5.2 5.5
Movement ;
during J2 A.XIS) -
Servo-on |_Yertical axis mm 0.2 0.2 0.2 0.2
Rotary axis degree - - 1.3 1.3
& Caution: e By considering the maximum movement amount during the servo is on, pay
attention not to have interference with peripheral equipment.
¢ Do not attempt to turn the servo on while interfered with mechanical stopper or
peripheral equipment.
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4.5 Alignment Marking Stickers

There are alignment marking stickers shown below enclosed in the package. Use them as a
marking for positioning check to see the misalignment of the home position and the positioning

points.

Mark Sticker (x10)
Alignment Marking Stickers

v v v/ ™M M ¥

) ) ) QN e O o R

Graduated Marking Sticker (x10)

*Graduated in millimeters

@ Notice: Alignment marking stickers have adhesive on the back side. Wipe of any oil or dirt on
the attaching surface before applying a sticker on.

Alignment Marking Stickers
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5. Maintenance inspection

&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
e Disassembly of the ball screw and spline shaft
¢ Disassembly of the bearing
¢ Disassembly of the brake
e Cutting of the cable

5.1 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.

Follow the contents stated in RCP4 Gripper Type Instruction Manual (ME3730) when conducting
the maintenance inspection on the gripper.

[1] 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] 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 5.2, “Grease Supply on the Vertical Axis”]

Connectors

Check the connectors for looseness.
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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 5.4, “Check for Looseness of Arm Attachment Bolts”]

[4] 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 IAl 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 5.5, “How to Measure Lost Motion”.]

Vertical Axis and
Rotary Axis Belt

Visual inspection on the timing belt 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 5.6, “How to Inspect Visually on Timing Belt for Vertical
Axis and Rotary Axis”]
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5.2 Grease Supply on the Vertical Axis

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

5.2.1 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.

5.2.2 Grease Supply
[1] IXP-3/4N1808, 2508
[Necessary item for grease supply] 2mm-sized hex wrench

[Procedure]

1) Detach the arm cover on the 2nd arm.

2) With a grease gun, supply grease on the grease nipple for supply to the ball screw.
(approx. 5g)

3) Supply grease on the grease nipple for supply to the ball spline in the same manner.
(approx. 0.19)
Bend the 2" arm before supplying to the ball spline.
Also, do not attempt to apply unnecessary load. It will apply excess moment to J1 and J2
Axes, and may cause abnormal noise and vibration, malfunction or drop of production life.

4) Wipe off the excessive grease, and put the covers back on.

5) Perform JOG operation to move up and down so the grease can be applied evenly to the
balls inside the nut.

| Recommended Grease Gun | MG70 (by THK) |

Grease Nipple

Arm Cover for Supply to Ball Screw

Fixing Screw P (3 Q\r
(6 places) @\

Grease Nipple for Supply
to Ball Spline
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[2] IXP-3/4N3515, 4515, 5520, 6520
[Necessary item for grease supply] 2mm-sized hex wrench

[Procedure]

1) Detach the arm cover on the 2nd arm and the terminal cover on the 2nd arm tip.

2) With a grease gun, supply grease on the grease nipple for supply to the ball screw.
(approx. 5cc)

3) Supply grease on the grease nipple for supply to the ball spline in the same manner.
(approx. 5cc)

4) Wipe off the excessive grease, and put the covers back on.

5) Perform JOG operation to move up and down so the grease can be applied evenly to the
balls inside the nut.

| Recommended Grease Gun | MG70 (by THK) |

® | XP-3/4N3515, 4515

Arm Cover

Fixing Screw '\ Yy - .
(4 places) doy;

Grease Nipple
for Supply to Ball Screw

Terminal Cover

Fixing Screw N\ ..

(4 places) [Ny

Grease Nipple 't{\l’\'\\\\\m 7% /3
for Supply to Ball Spline N

* Only for 4-axis Type

& Caution: e 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.

¢ Do not attempt to move the vertical axis manually by hand.
In case the vertical axis is moved by hand, excessive moment will be applied to
the bearings on the J1 and J2 axes, which may cause to generate abnormal
noise and vibration, malfunction or drop of the product life.
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® [XP-3/4N5520, 6520

Arm Cover

Fixing Screw
(4 places)

Grease Nipple
for Supply to Ball Screw

Terminal Cover

Fixing Screw N\
(4 places)

Grease Nipple
for Supply to Ball Spline

* Only for 4-axis Type

& Caution: e 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.

¢ Do not attempt to move the vertical axis manually by hand.
In case the vertical axis is moved by hand, excessive moment will be applied to
the bearings on the J1 and J2 axes, which may cause to generate abnormal
noise and vibration, malfunction or drop of the product life.
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5.3 Grease Supply to J1 Axis and J2 Axis

It is not necessary to supply grease to the speed reducers on J1 axis and J2 axis.

However, conduct the lost motion measurement at the 5-year maintenance inspection, and if the
lost motion amount exceeds the allowable value, it is the end of the life of the speed reducer, thus it
is necessary to have maintenance work including dismantlement such as replacement. Please
contact Al if any abnormality is found.

[Refer to 5.5 How to Measure Lost Motion]
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5.4 Check for Looseness of Arm Attachment Screws

[1] IXP-3/4N1808, 2508

[Tools necessary to check arm attachment screws]
3mm-sized hex wrench, Home-Position Adjusting Tool (¢4) (Accessorie)

[Procedure]

1) Setthe J1 axis to the posture shown below, and insert the home-position adjustment tool
(¢4).

2) Check that the fixing screws on the 1st arm are not loosened by using a hex wrench. In
looseness is found, tighten it up with the home-position adjustment tool (¢p4) kept inserted.
(Tightening Torque: 359N+cm)

3) Set the J2 axis to the posture shown below, and insert the home-position adjustment tool
(94).

4) Check that the fixing screws on the 2st arm are not loosened by using a hex wrench. In
looseness is found, tighten it up with the home-position adjustment tool (¢4) kept inserted.
(Tightening Torque: 359N+cm)

Fixing Screws on the 1st Arm - [

6 places, M4

Fixing Screws on the 2st Arm

3 places, M4

I Home-Position Adjusting Tool (¢4) 6
J2 Axis
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[2] IXP-3/4N3515, 4515

[Tools necessary to check arm attachment screws]
3mm-sized hex wrench, Home-Position Adjusting Tool (¢4) (Accessorie)

[Procedure]

116

1)
2)

3)

4)

Set the J1 axis to the posture shown below, and insert the home-position adjustment tool
(¢4).

Check that the fixing screws on the 1st arm are not loosened by using a hex wrench. In
looseness is found, tighten it up with the home-position adjustment tool (¢p4) kept inserted.
(Tightening Torque: 359N+cm)

Set the J2 axis to the posture shown below, and insert the home-position adjustment tool
(94).

Check that the fixing screws on the 2st arm are not loosened by using a hex wrench. In
looseness is found, tighten it up with the home-position adjustment tool (¢p4) kept inserted.
(Tightening Torque: 359N+cm)

Home-Position Adjusting Tool (¢p4)

Fixing Screws on the 1st Arm
6 places, M4

Fixing Screws on the 2st Arm

6 places, M4

Home-Position Adjusting Tool (¢p4)
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[3] IXP-3/4N5520, 6520

[Tools necessary to check arm attachment screws]
3mm-sized and 5mm-sized hex wrench, Home-Position Adjusting Tool (¢4) (Accessorie)

[Procedure]

1) Set the J1 axis to the posture shown below, and insert the home-position adjustment tool
(94).

2) Check that the fixing screws on the 1st arm are not loosened by using a hex wrench. In
looseness is found, tighten it up with the home-position adjustment tool (¢p4) kept inserted.
(Tightening Torque: 1234Ne+cm)

3) Set the J2 axis to the posture shown below, and insert the home-position adjustment tool
(94).

4) Check that the fixing screws on the 2st arm are not loosened by using a hex wrench. In
looseness is found, tighten it up with the home-position adjustment tool (¢p4) kept inserted.
(Tightening Torque: 359N+cm)

Home-Position Adjusting Tool (¢p4)

Fixing Screws on the 1st Arm
6 places, M6

Fixing Screws on the 2st Arm
6 places, M4

Home-Position Adjusting Tool (¢4)
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5.5 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

[Procedure]
1) Create a position and a program to operate 1st Axis and 2nd Axis in £5deg with PTP
Operation.
2) Allocate the measurement device as shown in the figure below.

e Measurement Point: See figure below

e Operation Command: PTP Operation (MOVP Command)
e Operation Speed: 30%

e Acceleration/Deceleration : 30%

[IXP-3/4N1808, 2508]

Measurement Radius

(0 deg)
Negative g:é Positive
Direction Direction

-5 deg = === +5 deg
] |

5. SampleMaintenance Inspection .

Positive |
Direction = ::‘f:::::::::jw
/ +5 deg € _ @4
I e N 7~ \
I{ ' - Measurement L S j SIS
\ Radius I il ‘\\t\_// /L
N (0 deg) -5 deg e @ | ®H
Se— Negative o -
Direction Measurement .
Radius
=
qé b ¢
2 g
3]
E —_
Measurement Measurement
Point on J1 Axis Point on J2 Axis
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[IXP-3/4N3515, 4515]

Measurement Radius

(0 deg)
Negative Q:S Positive
Direction Direction Positive
| -5deg | +5deg Direction
/8 e = _“ TR P E 35 degf""{"_f"'
I : “/Measurement
| -
ISR 3= Radius SEL
(0deg)  Negative |
Direction Measurement
< Radius ~
B ( Pa 100mm
§
o £
§ 2 €
SRS
2 2
[}
=2V
Measurement Measurement
Point on J1 Axis Point on J2 Axis
[IXP-3/4N5520, 6520]
Measurement Radius
(0 deg)
Negative Positive
Dlrec_tlsoge . ? Z:Ctlon Positive
9 T—"'—”, 9 Direction +5 deg
) Measurement
Radius (0
deg)
. -5 deg
ggga:_lve Measureme
irection i S
c
<
F2 4
Q
=V
Measurement Measurement
Point on J1 Axis Point on J2 Axis
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a. Move the axis from +5deg towards Odeg, 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 c for seven times in each positive and negative
direction. The difference of the average of the measurement results is determined as the
lost motion.

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

IX-3/4N1808, 2508 IX-3/4N3515, 4515
J1 axis J2 axis J1 axis J2 axis
Lost Motion [arc min.] 3 5 3 3
Measurement Radius [mm] 50 100 100 100
IX-3/4N5520, 6520
J1 axis J2 axis
Lost Motion [arc min.] 3 3
Measurement Radius [mm] 150 150
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5.6 How to Inspect Visually on Timing Belt for Vertical Axis and Rotary Axis

[Necessary item for visual inspection]
2mm-sized hex wrench set

[Procedure]
1) Detach the arm cover on the 2nd arm and the terminal cover on the 2nd arm tip.
2) Check if there is any damage or remarkable abrasion on the teeth side surface.

[IXP-3/4N1808, 2508]

Arm Cover Vertical Axis Timing Belt

Fixing Screw
(6 places)

Rotary Axis Timing Belt
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[IXP-3/4N3515, 4515]

Arm Cover

Fixing Screw
(4 places)

Vertical Axis Timing Belt

Terminal Cover

Fixing Screw N\ -
N

(4 places)

Rotary Axis Timing Belt

Only for 4-axis Type

[IXP-3/4N5520, 6520]

Arm_Cover
Fixing Screw
(4 places)

Vertical Axis
Timing Belt

Terminal -
Cover

Fixing Screw
(4 places)

Rotary Axis
Timing Belt

Only for
4-axis Type
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5.7 Absolute Reset

5.7.1 List of Sections to Refer to for Absolute Reset

Shown in the table below is the sections that should be referred to for how to perform absolute
reset on each axis.
Conduct the process of the appropriate robot model code.

Rob 3N1808/3N2508-WA 4N1808/3N2508-WA

Mgdc; 3N3515/3N4515-WA 4N3515/4N4515-WA

Code 3N5520/3N6520-WA 4N5520/4N6520-WA

(3-axis/Absolute) (4-axis/Absolute)

i 5.7.2 Absolute Reset 5.7.2 Absolute Reset
Step 1) t0 9) Step 1) t0 9)

52 5.7.2 Absolute Reset 5.7.2 Absolute Reset
Step 1) t0 9) Step 1) t0 9)

7 5.7.2 Absolute Reset 5.7.2 Absolute Reset

Step 10) Step 10)
R ) 5.7.2 Absolute Reset
Step 11) to 15)

Also, when absolute reset is required on the additional axis, refer to the instruction manual of the

applicable model.
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5.7.2 Absolute Reset

In absolute type (WA), make sure to conduct the absolute reset when the absolute data was lost or
after the robot is dismantled to replace the motor and so on.

& Caution: e There may be a risk of robot malfunction or critical operational error such as
crash to the stopper or unavailability of expected operation if the absolute reset is
not conducted after the motor is replaced and robot is dismantled.

e There may be a case that the indicated coordinates for positioning point cannot
be achieved before and after the absolute reset is conducted.

1) Make sure to have a backup of the parameters before conducting. Select [Parameter] —
[Edit] from the menu in the PC software to show the parameter edit window. Press “Save
As” button in the parameter edit window to save the parameters to file data.

<& Edit Parameter

N
/0 lCDmmr:un to A11 Axes | Specific Axis| Driver Card| Encoder

Mo Parameter Name Set Value

1 |I/0 type 0
2 |I01 TpNo.Iprtc 0
32 |[I01 TpHo.Oprtc 300

2) Select [Controller] — [Calibration Home/Abs. Encoder Reset] from the menu in the PC
software.

Controller | Tool Window Help

: Reconnect
1 Change Baud Rate
Off-line work(Port Close)

d

SEL global data backup »
All Data Backup »

Write Flash Rom
Initialize Memory 3
Flash ROM Write-in Data Restoration (One Generation Ago)(Q) 3

Calibration Home/Abs. Encoder Reset

Software Reset
Error Reset

Request Drive Power Recovery
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3) Awarning window shows up. Check the content and click “OK”.

Warning @

. Caliblation home will change the Home of coordinates.
& I\ Do not work on it except for the case in need of it such as Encoder
Battery Error.

oK

4) [Calibration Home/Abs. Encoder Reset] appears. Select the tab for the axis that requires
the absolute reset.
Conduct absolute reset to all the axes.

4 Calibration Home/Abs. Encoder Reset

Bxis2 (J2) ] 2xi=3(Z) | axisa(R) ]

Servo-OFF
Ibs.
Servo ON

Encoder status clear

Returning Home

Lbs.

uonoadsu| ssuBUSUIBI ‘G

Encoder Reset

Jog —> Basic Position (Eye Mark)
Servo-OFF

Emergency sStop -> Positioning pin insertion U

Home pos. automatic update

Positioning pin removeal -> Emergency stop release {'j

] - |
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5) Conduct absolute reset on [Axis 1 (J1)] or [Axis 2 (J2)].
Click on “Start” button while the [Axis 1 (J1)] or [Axis 2 (J2)] tab is selected, and a warning
window shows up. Release the emergency stop, check the content and click “Yes”.
Home-return operation starts on the axis subject to absolute reset.

4 Calibration Home/Abs. Encoder Reset

Servo—OFF

Abs. Encoder status clear
Servo ON

Returning Home

Ab=s. Encoder Reset

Jog - Basic Position (Eye Mark) U

Servo-OFF Warning 53
Emergency stop -> Positioning pin insertion U
Home pos. automatic update Caliblation home will change the Home of coordinates.Are you sure to

Positioning pin removeal -> Emergency stop release “ continue?

Start Yes

& Caution: e Pay attention as the home-return operation starts as soon as clicking “Yes”. The
standard home position should be the posture below. Make sure to secure
enough area for home-return posture and not to have interference to peripheral

equipment.
J2 Axis
Mechanical J2 Axis Home -
Stopper : Position i Jj =
Position =
== i
[k i Vertical Axis
- R = e e :—LD.: Mechanical
F—a—uﬁ i f . . Stopper
“ﬁ_ﬂg i ;J : ._/Position
| Il :i ar - _\
130 deg I HTL:‘ Vertical
Il Il Axis Home
K i Position
. =i (N1 NI
M S mmmryl )
2. N J1Axis Home lf Ll
‘s Position Il
| J1 Axis Mechanical T i
Stopper Position i
— — 1

e The home-return operation is to be conducted with the turning limiting stopper
when turning limitation is to be performed. [Refer to 1.2.2 Operation Range and
Operation Limit]

In this case, check that the home-return posture can be performed, and there is
no interference to peripheral equipment.

¢ In case there is any interference to peripheral equipment during the home-return
operation, the home-return operation completes at the position of interference,
and the proper home position cannot be acquired. In such cases, it may cause
malfunction of robot or peripheral equipment or critical operational error such as
crash or expected operation cannot be made.

126



I x. Intelligent Actuator

6) “Jog -> Basic position” window appears once the home-return operation is complete.
Press “— (-)” and “— (+)” buttons to move the arm to a place near the datum position.
Refer to Step 7) for the datum position of the J1 axis and J2 axis.

Also, change “JOG Vel” and “Inc Distance” if necessary. Click “OK” once the arm gets near
the datum position.
Click “OK” when moving the arm new the datum position manually by hand.

# Calibration Home/Abs. Encoder Res et

132 (J2) ] Zxis3(Z) ] Zxis4(R) ]

Servo-OFF
Abs. Encoder status clear
Servo ON

Returning Home ##1 Jog -= Basic Position(Eye Ma...E@Iﬂ

Abs. Encoder Reset

Jog, and match to standard posture.

Jog -> Basic Position (Eye Mark) U

Servo-OFF Jog Vel ’5—
Emergency stop —-> Positioning pin insertion {j

5 Inc.Distance [0.00
Home pos. automatic update

Positioning pin removeal -> Emergency stop release U -+ (-} ‘ = (+) ‘

Start OK Cancel

7) Have the emergency stop conducted, and insert the home-position adjustment tool (¢4) at
the datum position of J1 axis or J2 axis.

[IXP-3/4N1808, 2508]

Home-Position Adjusting Tool (¢4)

Home-Position Adjusting Tool (¢4) 6

J2 axis
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J2 axis

Home-Position Adjusting Tool (¢4)

Home-Position Adjusting Tool (¢4)

J1 axis
&
“a o«
/4 e
i
i
i
I
i
RS

Intelligent Actuator

3/4N3515, 4515]

a
[IXP-

[IXP-3/4N5520, 6520]

uonoadsu| eoueuajuleddwes ‘g

Home-Position Adjusting Tool (¢4)

T

e —

Home-Position Adjusting Tool (¢4)

J2 axis
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I x. Intelligent Actuator

8) With the home-position adjustment tool (¢p4) being inserted, click “OK” in “Emergency stop
-> Positioning pin insertion” window.

Calibration Home/Abs. Enci

Zxis2 (J2) | Bxis=3(Z) | Zxis4 (R)

Servo-OFF

Ab=s. Encoder status clear

Servo ON

Returning Home

Ab=z. Encoder Reset

Jog —-> Basic Position (Eye Mark) {@
Servo-0OFF

Emergency stop —> Positioning pin insertion {ﬁ

Home pos. automatic update

Positioning pin removeal -> Emergency stop release {ﬂ

Startl Stop

9) Remove the home-position adjustment tool (¢4), and release the emergency stop. Click
“OK” in “Positioning pin removeal -> Emergency stop release” window.

uonoadsu| ssuBUSUIBI ‘G

. Calibration Home/Abs. Enc:

|Ax132:J2} | Axi=3(Z) | Zxis4 (R) |

Servo-OFF

Abs. Encoder status clear

Servo ON

Returning Home

Ab=. Encoder Reset

Jog —-» Basic Position (Eye Mark) {@
Servo-OFF

Emergency stop —> Positioning pin insertion {ﬁ

Home pos. automatic update [@I Positioning pin remaveal -> Emeargency stop rel... Q@u

Positioning pin removeal -> Emergency stop release {ﬁ
Positioning pin removeal -> Emergency stop release

Startl S
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5. SampleMaintenance Inspection .

I x. Intelligent Actuator

10) Conduct absolute reset on [Axis 3 (Z)].
Click on “Start” button while the [Axis 3 (Z)] tab is selected, and a warning window shows
up. Release the emergency stop, check the content and click “Yes”. Home-return
operation starts on the Z-axis.
Absolute reset completes after home return.

= Calibration Home/Abs. Encoder R

Axisl(J1) ]nxischz}

5ervo-0OFF

Abs. Encoder status clear
Servo ON

Returning Home

Ab=s. Encoder Reset

Stop

Warning E3

Caliblation home will change the Home of coordinates.Are you sure to
. continue?

& Caution: e Pay attention as the home-return operation starts as soon as clicking “Yes”. The
standard home position should be the posture below. Make sure to secure
enough area for home-return posture and not to have interference to peripheral

equipment.
J2 Axis
Mechanical J2 Axis Home _
Stopper (N Position =
a

Position —

r]\ Vertical Axis
—:--) Mechanical

. —;,,;ﬁ._i_f—f_t- ==
ﬂ—a—q—’H U ] ‘ﬂ:’:‘:{"!ﬁ /Stc())spi?;:
= [ =

130 deg T Vertical
H Axis Home

Gl Position
| v (NN T
= 3N %-‘/;tfrmmn[ St !
2N~ J1 Axis Home i Ll
'~ Position I
s J1 Axis Mechanical 1 ii
i Stopper Position i

1

e In case there is any interference to peripheral equipment during the home-return
operation, the home-return operation completes at the position of interference,
and the proper home position cannot be acquired. In such cases, it may cause
malfunction of robot or peripheral equipment or critical operational error such as
crash or expected operation cannot be made.

130



I x. Intelligent Actuator

11) Conduct absolute reset on [Axis 4 (R)].
Click on “Start” button while the [Axis 4 (R)] tab is selected, and a warning window shows
up. Release the emergency stop, check the content and click “Yes”.
There is no movement on the R-axis by home return.

4 Calibration Home/Abs. Encoder Reset

Servo—OFF

Abs. Encoder status clear
Servo ON

Returning Home

Ab=s. Encoder Reset

Jog - Basic Position (Eye Mark) {j
Servo-OFF Warning 53

Emergency sStop -> Positioning pin insertion {ﬂ
Home pos. automatic update Caliblation home will change the Home of coordinates.Are you sure to

Positioning pin removeal -> Emergency stop release £ continue?

Start Yes |

12) “*JOG -> Basic Position” window appears. Press “— (-)” and “— (+)” buttons to move the
arm to a place near the datum position. Refer to Step 13) for the datum position of the J1
axis and J2 axis.

Also, change “JOG Vel” and “Inc Distance” if necessary. Click “OK” once the arm gets near
the datum position.
Click “OK” when moving the arm new the datum position manually by hand.

uonoadsu| ssuBUSUIBI ‘G

4 Calibration Home/Abs. Encoder Reset

Zxisl(J1) ] Bxis2 (J2) ] Lxis3(Z

Servo-OFF

Abs. Encoder status clear

Servo ON

Returning Home
Ibs.

<& Jog -> Basic Position(Eye Ma...E@g
Jog, and match to standard posture.

Jog Vel 5
Inc.Distance [0.00

A ) ‘ == (+) ‘

Encoder Reset

%a

Jog —-> Basic Position (Eye Mark)

Servo-OFF

Emergency stop —> Positioning pin insertion {ﬂ

Home pos. automatic update

Positioning pin removeal -»> Emergency stop release {ﬂ

o] |

OK Cancel
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I XPntelligent Actuator

13) Have the emergency stop conducted, and insert the home-position adjustment tool (¢3) at

the datum position of R-axis.
As shown in the figure below align the position of either the D-cut surface on the R-axis tip

or the D-cut surface on the hole for insertion of the home-position adjustment tool (¢3).
D-cut surface on the R-axis tip and the D-cut surface on the hole for insertion of the

home-position adjustment tool (¢3) face in the same direction.

& Caution: The datum position of the R-axis is in the same position for every 360deg. Pay
attention so the wires or pipes of tools get twisted.

. [IXP-3/4N1808, 2508]
c
S
3
)
o
n
< —
(O] |/(
[&]
[
@® |
5 | i
= | | |
2 | |
s S 7 | | |
g- | \-_7-/ | | | ‘|
o e B | ) |
B TT T | e |
| | |
T . Spline Hole |/ |
b
N~ D-cut

Section

Home-Position Adjusting
Tool (¢4)

=

R axis
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I x. Intelligent Actuator

[IXP-3/4N3515, 4515]

Home-Position Adjusting Tool (¢3)

D-cut Surface

[IXP-3/4N5520, 6520]

Home-Position
Adjusting Tool (¢p3)

D-cut Surface

NN

" Home-Position
Adjusting Tool ($3)

D-cut Surface

Home-Position
Adiusting Tool (¢3)

D-cut Surface
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5. SampleMaintenance Inspection

I x. Intelligent Actuator

14) With the home-position adjustment tool (¢3) being inserted, click “OK” in “Emergency stop
-> Positioning pin insertion” window.

Servo-OFF
Ab=s. Encoder status clear

Servo ON

Returning Home

Ab=z. Encoder Reset

Jog —-> Basic Position (Eye Mark) @

Servo-0OFF

Emergency stop —> Positioning pin insertion @

Home pos. automatic update ] Emergency stop -> Pc'\s
Positioning pin removeal -> Emergency stop release @

Start | Stop I

Emergency sStop -> Positioning pin insertion

15) Remove the home-position adjustment tool (¢3), and release the emergency stop. Click
“OK” in “Positioning pin removeal -> Emergency stop release” window.

Servo-OFF

Abs. Encoder status clear

Servo ON

Returning Home

Ab=. Encoder Reset

Jog —-» Basic Position (Eye Mark) @

Servo-OFF

Emergency stop —> Positioning pin insertion @

Home pos. automatic update 4 Positioning pin removeal -> Emergency stop rel... @élg

Positioning pin removeal -> Emergency stop release @

Start | S I

Positioning pin removeal -> Emergency stop release

16) Once “Calibration Home/Abs. Encoder Reset” window is closed, the screen switches to
“Write Flash ROM?” confirmation window. Put a check mark on “Parameter” and click
“Yes”, and then conduct the software reset.

Writing to the flash ROM can be conducted at once after the home-position adjustment
and absolute reset are completed on each axis.

PC Interface Software for X-SEL

Write Flash ROM?
" Write all data areas.
# Write the selection data area.

[T Program
[T Symbol

[ Position

[T "Positon™ always selected.

¥es Ho I
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Intelligent Actuator

6.

imensions

External D

IXP-3N1808, 4N1808

6.1

6. External Dimensions

636G, | 808INY

ssepy

B3/ | 808LNE

L) oleds
v lejeq

2o tH S

adA| sexy-¢ o} |oued Jeay LI

sadid pue so|qe)

19S( 10} JUNOW BI1

SpISU| PAIOIS
Z x ¥9) adid Jasn 199(3 0} Jowiwold

08X9ZOMV 8[qed /(L 'S T)
AB0-dINS mc_‘__>> Jas() 4o} Jojosuu0)

(3S0dIH)Z z-d3ve-dzoda
S8xy pappy 10} 10)08UU0D I 7

|

A !

sadid pue so|qe) ,\.m ,
|

195 10} JUNOW 311 1/

SpISU| PaIOIS
(Z x v$) adid Jos 133 0} JoWwoID

O8X9ZOMY lqeD / (L 'S 1)
ON-A80-dINS BULIM J8sn 1o} 10)08uL0D

ASOYIH)Z’¢-dave-d294a
SOXY PapPY 0} I0j08UU0D

L 1Z 8eos
a1era

8'G
€€

g

Sy

ybnowyl 0 /H §
2100+ -
amvﬁ 8l &
h
® 5 o _ [
e © ” 9
- ) 7 9
= g | Y
[+
T /w\ &
05 20epng
, wned
=] ¥
T e
ﬁ , |
N il S
| R | gz
ERE]
| ik
! (opis aysoddo ! Y
| uo awes) —
,ws%n_ 554 5
=TT =
_ B ] = | E
ooedg BuuIp e i =X
; s D
(oo1) ! EAES
K 1
> i 7 ! E)
5 a2
3 . Tl
& _, &
= i &
Q 7
x I
X '
3 , 7
=] H
[
g |
!
o =
051 00l
Il 052 (6€)
(00Z'xe "xoiddy) ocy
() uonosuuo) Bulpunols) Jo4
0S 00}
S8 S L9y
2y | ~
S Y I Ep—— O\ 1
IR
o ] e
o a
S I IS &
&

L 1| 2eog
dleleq
S04 019
56
~

o

O
El

\lj 72)

135



Intelligent Actuator
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L€l

6. External Dimensions

Connector for Added Axes

|
R A %j
j [
| B
§ |
I |
I | ,' il
b i 7 |
© ,_ |
Az, |
2-M3 Depth 6 :
( Opposite side used for r 7 )
© gripper wiring) | 4
) = ]
<
)
C
i}
w0 ®
~ Q
~ c
-~ (]
<
[8]
@
02
° 5
w0 (135) o - (80) o
g 8 7 =
Sl 5 62 _
o 8 | o
0 L= ,JWA*HW‘L %
2-93_h7 -Bo10
3 2M4Deph B\ o,
S 2
q B
> \
~
= N 55 _%
Open End: 17.6
214 Closed End: 3.6

Connector for Added Axes

| Mass [3N2508GM | 8kg
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6. External Dimensions
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Intelligent Actuator
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6. External Dimensions
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6. External Dimensions
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7. Warranty .

I x. Intelligent Actuator

7. Warranty

7.1 Warranty Period

One of the following periods, whichever is shorter:
¢ 18 months after shipment from IAl
¢ 12 months after delivery to the specified location
¢ 2,500 hours of operation

7.2 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 Instruction
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]1 Anything other than our product

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

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

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

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

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

[7]1 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.

7.3 Honoring the Warranty

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

154



I XI Intelligent Actuator

7.4 Limit in Responsibility

(1) We shall assume no liability for any special damage, consequential loss or passive loss
such as a loss of expected profit arising from or in connection with our product.

(2) We shall not be liable for any program or control method created by the customer to operate
our product or for the result of such program or control method.

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

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

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

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

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

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

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

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

7.6 Other Items Excluded from Warranty

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

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

[2] Maintenance and inspection

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

[4] Technical guidance and education on programming and other items related to programs
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8. EC Declaration of Conformity .

I x. Intelligent Actuator

8. EC Declaration of Conformity

As this product is complied with Machinery Directive, hereafter attaches EC Declaration of
Conformity.

JAJ 1A CORPORATION

Quality arid lnnovaticn 577-1 Obane, Shimizu-Ku, Shizuoka City, Shizuoka 424-0103 Japan

EC DECLARATION OF CONFORMITY

Manufacturer:

IAl CORPORATION
577-1 Obane, Shimizu-Ku, Shizuoka City, Shizuoka 424-0103 Japan

Authorized representative within the Community:

IAl Industrieroboter GmbH
Ober der Réth 4, D-65824 Schwalbach am Taunus, Germany

Hereby declares that the equipment described below
complies with the provisions of the below European Directives and the harmonized standards.

Power Con SCARA Type Robot
(IXP series)

Models covered are shown in the next page

We can provide electronic data of relevant information on the partly completed machinery in
response to a reasonable request by the national authorities.

And also we request that the partly completed machinery must not be put into service until the
final machinery has been declared in conformity with the provisions of Machinery Directive.

+ Machinery Directive: 2006/42/EC
EN SO 12100:2010, EN ISO 13849-1:2008,
EN ISO 10218-1:2011

+ EMC Directive: 2014/30/EU
EN 55011: 2009/A1:2010, EN 61000-6-2; 2005,
EN 61000-3-2: 2006/A2:2009, EN 61000-3-3: 2008

* RoHS Directive: 2011/65/EU
EN 50581: 2012

Done at Shizuoka, Japan,
On  30. April ,2015 ‘ €

President Toru Ishida

ORIGINAL

Declaration of Conformity for PC SCARA  Ver,003 Page 1 of 2
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TA T

Quality and Innovation

IAl CORPORATION

577-1 Obane, Shimizu-Ku, Shizuoka City, Shizuoka 424-0103 Japan

IXP Series

Saries

Py Lm—

Flexi-
bility Type

o

3N : 3 Axes
4N : 4 Axes

5516

A510GL -

A515GM :

45103L

4515GM |

2508

2508GM :

1808

: Arm Length

4616 .

: Arm Length

JE0mm
Up-down axls 150mm
Ammn Length  350mm
Up-down axis 100mm
with RCP4-GRSLL
Grpper ([3N] only)
Arm Length  350mm
Up-down axis 150mm
with RCP4-GRSML

Gripper ([3M] only)
Arm Length  450mm

Up-dawn axls 150mm

t Arm Length  450mm

Up-down axis 100mm
with RCP4-GRELL
Gripper [[3M] only)
Arm Length  480mm
Up-down axis 150mm
with RCPA-GRSML
Grippar([3N] cnly)

Arm Length 250mm
Up-down axis 80mm
Arm Length  250mm
Up-down axis 80mm
with RCP4-GRSML
Gripper ([3N] only)
180mm
Up-down axis 80mm

Encodar

Cablz

type Length Controller

Dptions

@

‘—I

|&l's exclusive
identification sign

P3 : MBEL-PGX"

t 1m

im

i5m
OO: OOm

B w0 =

(20 m Max}

ROO : DOCOm

(Rabat Cabler
20m Maoc)

Without Cabla

WA : Battery less absolute

5520

5515GL :

5515GW :

Arm Length  550mm
Up-down axis 200mm
Arm Length  550mm
Up-down axis 150mm
with RCP4-GRSLL
Gripper ([3N] only)
Arm Length  550mm
Up-down axis 150mm
with RCP4-GRSWL
Gripper ([3N] only)

6520

6515GL

6515GW :

Arm Length 650mm
Up-down axis 200mm
: ArmLength 650mm

Up-down axis 150mm
with RCP4-GRSLL
Gripper ([3N] only)
Arm Length  650mm
Up-down axis 150mm
with RCP4-GRSWL
Gripper ([3N] only)

* The models with grippers are Flexibility “3N” only.

Declaration of Conformity for PC SCARA  Ver.003 Page2 of 2
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Revision Date

Description of Revision

2014.06

2014.07

2014.09

2015.01

2015.04

2015.05

2015.06

First edition

Second edition
Description added to explain “3.5 How to Change Motor « Encoder
Cables to Bottom Ejection”

Edition 2B
Pg. 25 Note corrected

Third Edition

Pg. 15,17 Home-return accuracy for up-down axis in horizontal surface
deleted

Pg. 23, 24 Caution added for WGHT Command setting for
Gripper-equipped Type

Pg. 29 RCP4-GRSooo connection relay cable added for gripper
attachment

Pg. 38 Offset amount added for Gripper-equipped Type

Pg. 39 Caution added for weight when using user T-shaped slot

Pg. 43 Caution added to warn to attach connector cover for
connection cable

Pg. 45 Note added to state gripper to be connected with relay cable
CB-IXP-AT008-AS

Fourth Edition
* Contents changed for IAl industrial robot applicable models
 Contents changed in caution notes related to safety for 1Al products
» Contents added for 3/4N1808, 2508, 5520 and 6520
» Expression of “Weight” integrated to “Mass”
* Declaration of Conformity to EC added

Fifth Edition
Pg. 10 Deleted for (Note) with applicable for IXP-3/4 N5520,
6520 CE mark machinery directive
Pg. 156,157 Change made to EC declaratrion of conformity

Edition 5B

Pg. 17 “/Black” deleted from product name for No. 10 and 11
User Connector of the “Arm length 180/250” added for
No. 16

Pg. 43, 46 Correction made Note 1 GRSWL : 2500g — 2000g

Pg. 51 Graph added for duty in continuous operation of Z-axis
only for Z-axis equipped with brake (option model code:
B)
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1A I Corporation

Head Office: 577-1 Obane Shimizu-KU Shizuoka City Shizuoka 424-0103, Japan
TEL +81-54-364-5105 FAX +81-54-364-2589
website: www.iai-robot.co.jp/

Technical Support available in USA, Europe and China

1Al America, Inc.

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

IA |l Industrieroboter GmbH

Ober der Réth 4, D-65824 Schwalbach am Taunus, Germany
TEL 06196-88950 FAX 06196-889524

1A |l (Shanghai) Co.,Ltd.

SHANGHAI JIAHUA BUSINESS CENTER A8-303, 808, Honggiao Rd. Shanghai 200030, China
TEL 021-6448-4753 FAX 021-6448-3992
website: www.iai-robot.com

IA I Robot (Thailand) Co., Ltd.

825, PhairojKijja Tower 12th Floor, Bangna-Trad RD., Bangna, Bangna, Bangkok 10260, Thailand
TEL +66-2-361-4458 FAX +66-2-361-4456

The information contained in this document is subject to change without notice for purposes of
product improvement.
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