2. How to read the model No.

Model ———— ¥ MODEL  IX-NNN1205-5L-T2
Serial Number —I( SERIAL No.  XX35D298

Precautions in Handling ‘

1. Handling of Robot
1.1Handling of the Carton

1A]

Quality and Innovation

MADE IN JAPANJ

Horizontal Articulated Robot
IX Series

This Instruction Manual is original.

& Warning :

Operation of this equipment requires detailed installation and operation instructions which are

3. How to read the model
3.1 IX-NNo1205/1505/1805

IX-NNN1205-3L-T2-B

Arm Length 120mm/Z Axis 50mm

NNN1205

T2 : XSEL-PX/QX
<Cable Length>

The robot is packaged together with a dedicated controller. Exercise caution to the items
below when transporting the robot in the package.

o Do not apply 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.
<Option>
Fl rSt Step G u |d e Th|rd Ed |t|0n ;gir:::iobot B ?With brake * Transport a heavy package with at least more than two operators. Transport it using an
Thank you for purchasing our product. JY : Joint cable specification appropriate tl’énSDOI’tatlon measure. . .
Make sure to read the Safety Guide and detailed Instruction Manual (CD) included with the product in addition to <Type> . ® Su_pport the _re'nfo_rced frame of the pallet Wh‘?n hanging the carton with ropes. When
this First Step Guide to ensure correct use. Tabletop Type <Applicable Controller> using a forklift to lift the carton, support the reinforced pallet.

* Do not apply an impact on the package or let it bounce when putting it down.
¢ Do not climb on the carton.

provided on the CD Manual included in the box this device was packaged in. It should be retained with Arm Length 150mm/Z Axis 50mm 3L :3m ¢ Do not put any load that may cause a deformation or breakage of the package.
this device at all times. NNN1505 . . .
A copy of the CD Manual can be requested by contacting your nearest IAl Sales Office listed at 5L : 5m 1.2Handling of Robot without Package

the back cover of the Instruction Manual or on the First Step Guide.

* Using or copying all or part of this Instruction Manual without permission is prohibited.
* The company names, names of products and trademarks of each company shown in the sentences are registered
trademarks.

Product Check

This product is comprised of the following parts if it is of standard configuration.
If you find any fault in the contained model or any missing parts, contact us or our
distributor.

1. Parts (The option is excluded.)

Arm Length 180mm/Z Axis 50mm

NNN1805
Tabletop Type,

Clean-room Specification
Arm Length 120mm/Z Axis 50mm

NNC1205

Arm Length 150mm/Z Axis 50mm

NNC1505

Arm Length 180mm/Z Axis 50mm

NNC1805

3.2 IX-0002515(H)/3015(H)/3515(H)/5000(H)/6000(H)/7000(H)/8000(H)

Fix the robot arm in advance to transportation to avoid the arm moving accidently.

When transporting the robot, affix the arms using the supplied arm fixing plate.

Wrap the cables around the base and secure them with gummed tape or other means.

Tie up the arm properly so the tip of the arm does not swing largely effected by the

external vibration.

¢ In the case that the robot needs to be carried up with ropes or another method, be sure
to use an appropriate cushioning to avoid the robot being deformed or put on an
excessive pressure. And also, be sure to keep the robot in a stable and horizontal
posture.

o Use a dolly, forklift, crane or other appropriate equipment for transportation. When

transporting the robot, move it slowly by maintaining balance and safeguarding against

IX-NNN2515H-5L-T2-JY vibration or impact.
1.1 IX-NNo1205/1505/1805 <Series> <Option> e Be sure not to apply load onto the cover and the connectors on the main body.
No. Part Name Remarks SCARA robot JY : Joint cable specification Also, avoid the cables being pinched or caused an excessive deformation.
1 | Main Body [Refer to “2. How to read the model No.”, “3.1 How to <Applicable Controller> * When handling multiple robots at the same time, exercise caution so the controllers are
. read the model”] T1 - XSEL-JX/KX/KETX mounted to the wrong robot.
A2 Dedicated Controller T2 : XSEL-PX/QX . Handling of Robot Mounted on Mechanical Equipment (System)
ccessories
3 |Receptacle Housin <Ea.ble Length> Note the followings when the whole mechanical equipment (system) that the robot is
2 Pin CF;ntact 9 T ?OL: ?E)nm mounted on needs to be transported.
< e> :
5 | PIO flat cable CB-X-PIO*** -l};%letop Type Ceiling-mount Type Tabletop Type ¢ Fix the robot arm in advance to transportation to avoid the arm moving accidently.
6 | First Step Guide ME3685 Arm Length 250mm/Z Axis 150mm  Arm Length 500mm/Z Axis 200mm  Clean-room S;)ecification * Tie up the arm properly enough so the tip of the arm does not swing. When hanging up
7 Operation Manual (CD) NNN2515 (H) HNN5020 (H) Arm Length 500mm/Z Axis 200mm the equipment (system) with ropes or another methoq, make sure not to apply load onto
P - Arm Length 350mm/Z Axis 150mm  Arm Length 600mm/Z Axis 200mm NNC5020 (H) the robot main body, connector, and so on. Also, avoid the cables being pinched or
8 | Safety Guide NNN3515 (H) HNN6020 (H) Arm Length 500mm/Z Axis 300mm causing excessive deformation.
1.2 1X-0oN2515(H)/3015(H)/3515(H)/5000(H)/600o(H)/7000(H)/8000(H) A"mﬁgg;% ?3())"1"1/2 Axis 200mm  Arm Length 700mm/Z Axis 200mm NNC5030 (H)
IX-NNC2515(H)/3015(H)/3515(H)/5000(H)/6000(H)/7000(H)/8000(H HNN7020 (H Arm Length 600mm/Z Axis 200mm i i i
L (EY3D15(H )55 15(1Y50-0(HYB0-0(Hy70-0(YB0- o) Arm Longth 500mmiZ Axis 300mm A Lenoth spommiz Axis 400mm  NNG6020 (H) Installation Environment, Storage Environment
T [Main Bod Refer to “2. How to read the model No." “3.2 How t NNNS030 (H) HNN7040 (H) Arm Length 600mm/Z Axis 300mm
ain Body £e:detrh g médecl)'}iv 0 read the model No.", "3.2 How 1o Arleﬁgg;% (z‘a())mmlz Axis 200mm  Arm Length 800mm/Z Axis 200mm  NNC6030 (H) . Installation Environment
HNN8020 (H Arm Length 700mm/Z Axis 200mm . . . . . . . .
2 | Dedicated Controller Arm Length 600mm/Z Axis 300mm  Arm Length 6(30())mm/Z Asis 400mm NNC7020 (H) An environment .that 'SatISerS the foIIowmg conditions is required during |nsta]|at|on.
ACCESSOrIes NNN6030 (H) HNNB040 (H) Arm Length 700mm/Z Axis 400mm Generally speaking, it should be an environment where a worker can work without any
3 | Eyebolt Arm Length 700mm/Z Axis 200mm  Ceiling-mount Inverse Type NNC7040 (H) ' protective gear. _ _
2 TDosub n NNN7020 (H) Arm Length 500mm/Z Axis 200mm  Arm Length 800mm/Z Axis 200mm e There should be no direct sunlight.
~Sub connecior Arm Length 700mm/Z Axis 400mm  INN5020 (H) NNC8020 (H)  Any radiant heat from a large heat source such as heat treatment furnace should not be
5 | Hood set (for D-sub connector) NNN7040 (H) _ Arm Length 600mm/Z Axis 200mm  Arm Length 800mm/Z Axis 400mm directed at the machine main body.
6 | Caution label Arﬁ‘N'ﬁgg;% ?g())mm/ Z Ais 200mm N INTGOZ?h(;gO  Adis 200 ";l:bcl::t%‘:)OT(yp)e  The ambient temperature should be 0 to 40°C.
7__| Positioning label ' fm Leng mm/fz Axis 200mm { o The relative humidity should be 20% or more, 85% or less. There should not be dew
Arm Length 800mm/Z Axis 400 Dust-| f/Splash- f Yy ° ! ° :
8 | PIO flat cable CB-X-PIO*** o e E i AXS S50mmM . INN7020 (H) e oy 2o Proo condensation.

NNN8040 (H)

Arm Length 700mm/Z Axis 400mm

(high-speed performance) SCARA robot.

Specification

9 | First Step Guide Tabletop Type, INN7040 (H) Arm Length 250mm/Z Axis 150mm ¢ There should not be corrosive gas or flammable gas.
10 | Operation Manual (CD) High-speed Specification Arm Length 800mm/Z Axis 200mm NNW2515 (H) e It should be a normal assembling work environment where there is not too much dust.
11 | Safety Guide Arm Length 500mm/Z Axis 160mm  |\N8020 (H) Arm Length 350mm/Z Axis 150mm o Oil mist or cutting liquid should not be directed at the machine.

NSN5016 (H) Arm Length 800mm/Z Axis 400mm  NNW3515 (H) e Chemical liquid should not be splashed on it.

1.3 IX-NNW2515(H)/3015(H)/3515(H)/5000(H)/60o00(H)/7000(H)/8000(H) Arm Length 600mm/Z Axis 160mm INNSOEO H Arm Length 500mm/Z Axis 200mm : quic Sho P . :
(H) e An impact or vibration should not be transmitted to it.
No. Part Name Remarks NSN6016 (H) Tabletop Type. NNW5020 (H) . . .
- Wall ing T p Type, Arm Length 7 Axi ¢ There should not be strong electromagnetic waves, ultraviolet rays or radiation.
1 | Main Body [Refer to “2. How to read the model No.”, “3.2 How to all-mounting Type Clean-room Specification rm Length 500mm/Z Axis 300mm Th K ired int : tion should b d
read the model”] Arm Length 300mm/Z Axis 150mm  Arm Length 250mm/Z Axis 150mm NNW5030 (H) . € WOrking space requirea ror maintenance or inspection snou e secured.
> | Dedicated Controller TNN3015 (H) NNC2515 (H) Arm Length 600mm/Z Axis 200mm . Storage and Preservation Environment
Arm Length 350mm/Z Axis 150mm  Arm Length 350mm/Z Axis 150mm NNW6020 (H) . . .
Accessories TNN3515 (H) Arm Length 600mm/Z Axis 300 e The storage and preservation environment should comply with the same standards as
NNC3515 (H) 9 s SLomm those for the installation environment. In particular, when the machine is to be stored for

3 | Eyebolt Wall-mounting Inverse Type NNW6030 (H) . . -Inp e .
4 | Water-proof Connector Arm Length 300mm/Z Axis 150mm Arm Length 700mm/Z Axis 200mm a long time, pay clo§e attentllo.n to enylronmental conditions so'that no cqndensatlgn

UNN3015 (H) NNW7020 (H) forms. Unless specially specified, moisture absorbency protection is not included in the
5 | Hood set Arm Length 350mm/Z Axis 150mm Arm Length 700mm/Z Axis 400mm package when the machine is delivered. In the case that the machine is to be stored and

(for Water-proof connector) UNN3515 (H) NNW7040 (H) preserved in an environment where condensation is anticipated, take the condensation
6 | Caution label Arm Length 800mm/Z Axis 200mm preventive measures from outside of the entire package, or directly after opening the
7 | Positioning label NNW8020 (H) package.
8 | PIO flat cable CB-X-PIO*** Arm Length 800mm/Z Axis 400mm « In the storage and preservation for up to 1 month, it can endure in the temperature at
9 |First Step Guide * No “H” on the end: Normal speed type NNW8040 (H) 60°C at maximum. For the storage and preservation longer than that, keep the
: With “H”: New Product (improved in high-speed performance) temperature at 50°C at maximum.

10 | Operation Manual (CD) p
11| Safety Guide * XSEL-JX/KX/KETX controllers cannot be applied to the newly released



External Dimensions

1. IX-NNN1205/1505/1805
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2. IX-NNN2515(H)/3515(H)
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[Refer to the catalog or Operation Manual (CD) for the detail of outline and
attachments dimensions.]

3. IX-NaoN50oo(H)/60oo(H)/70a0o0(H)/80oa(H)
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Top cover (arm 1)
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BK power cable

4. IX-TNN3015(H)/3515(H), UNN3015(H)/3515(H)

ALM (indicator)

U cable PG cable
(outside robot) (outside robot)

4 joint for user piping
?black, red, white three locations)
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(outside robot)
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* The direction of attachment profile for the inverse type is opposite in up-down direction.

[Refer to the catalog or Operation Manual (CD) for the detail of outline and
attachments dimensions.]

5. IX-UNN50oo(H)/60oo(H)/7000(H)/80aa(H)
IX-INN50o0o(H)/6000(H)/7000(H)/800a(H)
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* The direction of attachment profile for the inverse type is opposite in up-down direction.

6. IX-NNC1205/1505/1805
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[Refer to the catalog or Operation Manual (CD) for the detail of outline and
attachments dimensions.]




7. IX-NNC2515(H)/3515(H)
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8. IX-NNC5000(H)/6000(H)/7000(H)/800a(H)
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[Refer to the catalog or Operation Manual (CD) for the detail of outline and
attachments dimensions.]

9. IX-NNW2515(H)/3515(H)
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10. IX-NNW50o0(H)/6000(H)/7000(H)/8000(H)
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[Refer to the catalog or Operation Manual (CD) for the detail of outline and
attachments dimensions.]

Installation ‘

1. Platform
The platform to mount the robot receives an enormous reactive force. Be certain to prepare
a platform with rigidity enough to withstand the force.

o Thickness of the Robot Mounting Surface on Platform

Model Surface Thickness
IX-NNo1205/1505/1805 8mm
IX-0002515(H)/3015(H)/3515(H)/ 25mm
5000(H)/6000(H)/7000(H)/8000(H)

o Parallelism of the platform horizontal surface
Create the horizontal surface with an accuracy of +0.05 or more.
o Drill tapped holes, as indicated below, into the installation surface of the platform.
Model Tap size Remarks
IX-NNo1205/1505/1805 M3 or M4 | M3: Effective thread: 3 mm or longer for steel
(6 mm or longer for aluminum)
M4: Effective thread: 4 mm or longer for steel
(8 mm or longer for aluminum)

IX-oNo2515(H)/3015(H)/3515(H) M8 M8: Effective thread: 10 mm or longer for steel
(20 mm or longer for aluminum)
IX-0o005000(H)/ooo60o0o(H) M10 M10: Effective thread: 10 mm or longer for steel
(20 mm or longer for aluminum)
IX-0o007000(H)/ooo800o(H) M12 M12: Effective thread: 12 mm or longer for steel

(24 mm or longer for aluminum)

e The platform must have sufficient rigidity to withstand not only the weight of the robot
but also the dynamic moment of inertia that is generated when the robot is operated at
maximum speed.

e Secure the platform to the floor or other rigid structure in a manner that prevents any
movement due to operation of the robot.

e The installation platform must allow the robot to be mounted on a level surface.

2. Installation of the Robot
Install the robot on a level surface.
Secure the robot using hex bolts and washers.

Model Bolts size | Tightening Remarks
torque
IX-NNo1205/1505/1805 M3 0.81N-m | Make sure to use a plain washer.
(O.D.$7,1.D.$3.2,t=0.5)
M4 1.41N-m | Washer outer diameter exceeds the datum
surface in the case using a plain washer for
M4 size.

Apply a plain washer only if the use of it does
not cause any problem to your robot use.

1X-oNo2515(H)/3015(H)/3515(H) M8 3.2N'm
IX-0005000(H)/ooo6000(H) M10 60N'm
IX-0007000(H)/ooo800o(H) M12 104N-m

For the hex bolts, use high-tension bolts with an ISO rating of 10.9 or higher.

M\ Warning A\ Caution
e Always insert a washer below each bolt. Without a washer, the bolt-bearing surface may
sink.

¢ Tighten the hex bolts securely to the correct torque. Improperly tightened bolts may
reduce the accuracy of robot operation, and in the worst case cause the robot to
overturn.

3. Checking after Installation
Once the robot has been installed, check the following items:

e Visually check the robot, controller and cables for dents and other abnormalities.

¢ Confirm that the cables are connected properly and that the connectors are inserted
securely.

A\ Warning

e Failure to perform these checks may result in a malfunctioning robot or a damaged
controller or robot.




Output voltage: 24 VDC + 10%
Current capacity: 20 to 30 W

-7
. oT ! —~
1 24 VDC power -7 oA
,_supply for brake Z - !
(provided by user) T~ |
oo -7 : Tgol, control
L unit, etc. !
U cable (outside Tobot) _/7 (grovld/ed'by user)
~~_(cable for user wiring) T~

BK power cable (outside robot)
Standard cable length: 5 m

¢ 4, ¢ 6 quick joint (2 pcs. each)

;I'o air tube
(provided by user)

(Note) 24 VDC brake cable from robot main body is not included in IX-NNo1205/1505/1805.

The controller connection cables are attached on the robot.
Pay attention to the following items when connecting the controller:

e Connect to the robot of the serial number specified on the robot designation label
provided on the front panel of the controller.

Designation of the connected robot

ECENIY TS
NODEL IX-NNW2515-5L-T1
é Dy b SERIAL No, 55301048 . RO'?OI
= = CEMLTT & . serial number
5 5 T = [
B " Ju = E fEd O w b CIEFL =138 (& EW SEIE
I ; LEtAe
IE “ 2 E This controller has been configured for
7 i o —
o ‘ // / { = é and will nat perform properly if connected with
o) @\ 1 bl A o
Lo -1 N “ E CAUTION ather Robot.
= = T

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

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

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

e Prepare a 24 VDC power supply dedicated to the brake power. Do not share the |10
power for it.

The brake power supply requires an output voltage of 24 VDC + 10% and a current
capacity of 20 to 30 watts.

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

/\ Warning

Be sure to connect to the robot of the serial number specified 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.

Before connecting or disconnecting a cable, always turn off the power to the controller.
Connecting/disconnecting a cable with the power supplied to the controller may cause
the robot to malfunction, resulting in a serious accident.

Installing the connectors into the wrong sockets may cause the robot to malfunction. Be
sure to check the designation on the cable with that on the controller panel before
plugging in any connector.

If the connectors are not inserted securely, the robot may malfunction and generate the
risk of danger. Be sure to affix each connector with the supplied screws.

For the models other than IX-NNo1205/1505/1805, the brake-dedicated power needs to be
supplied not only to the brake power cable from the SCARA robot main body, but also to
the controller, if X-SEL-PX/QX controllers are used.

For IX-NNo1205/1505/1805 with a brake, brake-dedicated power supply is required to the
controller.

Supply the brake power (+24 V) to the controller as shown below.

3-phase 200-230 VAC power supply ‘

Aucxiliary power circuit

<— The top socket corresponds to 0 V.
<—— The bottom socket corresponds to 24 V.

o [EX0
=)
=

=t

=<,
2
=] [E

2] [&

==

P
P
==

Brake power

+24 V
power supply 45W

|
2
2

Example with X-SEL-PX
controller

(4-axis SCARA robot of
arm length 250 to 600 mm,
without expansion 1/O)

[Prohibited Items in the Cable Processing]

e Do not pull or bend forcibly the cable so as not to give any extra load or tension to the
cable.

o Do not process the cable for extension or shortening by means of cutting out,
combination or connecting with another cable.

e Do not let the cable flex at a single point.

Steel Strap
(Piano Wire) e

o Do not pull the cable with a strong force.

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

X

~J
PN

3.

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

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

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

e Separate the 1/O line, communication line and power line from each other. Arrange so
that such lines are independently routed in the duct.

Power Line

1/O Line
(Flat Cable, etc.)

e Take care of the following items using the cable carrier.

¢ Arrange the wiring so that there is no entanglement or kink of the cables in the cable
carrier or flexible tube, and do not bind the cables so that the cables are relatively free
(Do not bend it at an angle of 90°C or less).

e The occupied volume rate for the cables, etc., inside the cable carrier should be 60% or

less.

Cable

Cable Carrier

1A
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Notes on Supplying Brake Power (+24 V) to X-SEL-PX/QX Controllers

If you are using an X-SEL-PX/QX controller, you must also supply the brake power to the controller, separately
from the brake power supplied through the brake power cable connected from the SCARA robot.
Supply the brake power (+24 V) to the controller as shown below.

3-phase 200 to 230 VAC
power supply

Auxiliary power
supply circuit

g

<—— The top socket receives 0 V.
< The bottom socket receives 24 V.

[

i

-]

==

rf
=
fe=al]
[e==a]

a

Brake power supply

—
—
—

+24 V power
supply

23W

Example of X-SEL-PX
controller (4-axis SCARA
robot with an arm length of
250 to 600 mm without I/O
expansion board)

SCARA robot
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Please Read Before Use

Thank you for purchasing an IAl product.

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

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

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

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

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

[Important]

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

e Information contained in this operation manual is subject to change without notice for the
purpose of product improvement.

e This operation manual is original.

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

e Unauthorized use or reproduction of this operation manual, whether in whole or in part, is strictly
prohibited.
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CE Marking

If a compliance with the CE Marking is required, please follow Overseas Standards Compliance Manual
(ME0287) that is provided separately.
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Safety Guide

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

Safety Precautions for Our Products

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

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

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

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

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

e Transport it using an appropriate transportation measure.

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

e Do not step or sit on the package.

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

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

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

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

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

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

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

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

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

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

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

e When using the product in any of the places specified below, provide a
sufficient shield.

1) Location where electric noise is generated

2) Location where high electrical or magnetic field is present

3) Location with the mains or power lines passing nearby

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

and controller, and for the teaching tool.

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

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

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

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

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

(3) Grounding

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

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

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

Operation
Description

Description

Installation
and Start

(4) Safety Measures

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

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

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

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

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

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

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

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

e Do not insert a finger or object in the openings in the product. Failure to do
S0 may cause an injury, electric shock, damage to the product or fire.

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

Teaching

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

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

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

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

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

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

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

fence, the movable range should be indicated.
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No.

Operation
Description

Description

Trial Operation

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

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

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

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

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

Automatic
Operation

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

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

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

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

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

Operation
Description

Description

Maintenance
and Inspection

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

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

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

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

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

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

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

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

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

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

e Pay attention not to lose the cover or untightened screws, and make sure

to put the product back to the original condition after maintenance and

inspection works.

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

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

fence, the movable range should be indicated.

*

Modification
and Dismantle

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

10

Disposal

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

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

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

11

Other

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

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

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

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

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

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

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

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

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

Notice

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

use this product properly.
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Caution in Handling

1. Make sure to attach the vertical articulated robot properly by following this operation
manual.
Using the product with the vertical articulated robot not being certainly retained or affixed may
cause abnormal noise, vibration, malfunction or shorten the product life.
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1 Names of Robot Parts

¢ 4 user piping Top cover (arm 1)

(black, red, white; 3 locations)

Mechanical stopper for arm 1

Spacer for user part installatio

BK SW (Brake-

release switch Mechanical stopper for arm 2

Mechanical stopper for

Wiring duct

(vertical axis) I

End cover (arm 1

L
Mechanical 8 ’ [
stopper for axis

3 (vertical axis i — Rear panel (base
Arm 1 | Base
|

T-slot for peripheral
Front panel (base) installation (M3, M4)

‘ M cable (outside robot) !

Air tubes (¢ 4: 3 pcs.)

U cable (outside robot)
PG cable

(outside robot)

Reference surface —

BK power cable (outside robot)

Slied 100y JO ssWeN ‘L
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1.1 Labels

The following labels are attached on the robot and controller. Be sure to observe the instructions and cautions
written on the labels to ensure the correct use of the robot/controller.

Labels on the Robot

Prohibition of entry into Warning on handling of Warning against
the operation area the vertical axis electric shock
& Fand r = = ™~
A Z F = E
A [5 |ADMNCER TR T A il
« WEEEL ) 7 IS TABE R e ma
wEHEEHsAYDha | F51ABI Y &4,
® KEEP CLEAR OF WORK P]gm duln‘E1 applﬁf ekxc]assﬂi\tre
AREA DURING OPERATION. ?Ae?—laylais I:illafgra: ff“ mna““g
w SERIDUS THJURY MaY uf serious damage to the robot E % E E
RESULT. LA WARNING | ELECTRIC HAIARE
CE-certified robot
Robot serial number (Provided only for CE-certified models)
HOLEL LE-HHNZE15-5L-T1 ]
SERLAL W §4350298 WABE [N JhP Egr\DAEtENGTH :5?5%“12515_5'-_”
PAYLOAD PatedlKg Maximum3ksg
WEIGHT 17Kg _
MOTOR POWER:Axisl 200W. Axis2 100W,
Axis3 100W, Axisd B0OW
DATE 1241072003
1A I Corporation
64h-1 SHIMIZU HIROSE
SHIZUOKA-CITY, SHIZUOKA,
Labels on the Controller 12470102 JAPAN
Caution/warning on
handling of the controller Designation of the connected robot
[ FOMER [ AC200-230VE108 50-60HZ) Zeow hO—S i,
(A TE ARG A ]
ot FsoEERELIE -t CIEREL T TF &
A :’fz?;’;ﬁm"ﬁ = E RD O w b L RS . R EE
+ Power dawn balore il
renouing eablas. This controller hea been corfigured far
A E & CLUTLON A STARA fobat
=32 b O—FHERARTr—I" I and will net perform properly if connected with
AR L T A, CAUTION
|- Uss 4T srec|fled cables only | ather Rabot.
Controller serial number Controller serial number
(Other than CE-certified models) (CE-certified models)
MODEL ¥SEL-NNH2515-N1-EEE-2-2 1A | Corporation
SERTAL Mo. KX150432 MADE TN JAPAN MODEL XSEL—KX—NNN2515-HN1-EEE-2-2
57N #N150432
INPUT 230V ~ LD2LVA-3410%A MWAX.
IPan C E

MACE IN JAPAN

H Danger H Warning m Caution

® Failure to observe the cautionary information provided on the labels may result in serious injury or damage
to the robot.

10



INRNTELLIGERT
F.tog g 8rF.ygelc]

15X

1.2 Label Positions

Label Positions on the Robot

Warning on handling
of the vertical axis

Robot serial number

ooeL Ti-INII5L5-5L-TL
SEXL W [15E1 - LAZE [ 41

Ztatl. AFrEERe. IE
Sypphot] gev Oy bk
b gt x

= o
din'i wpplF eIceLel fn
BIULmENS L4BM IF NRQEN T0BI T
bin -ule nedl o T o ciiw
of ritiaus dreugs to i relet

A WARNING

CE-certified robot
(Provided only for
CE-certified models)

-
4
L
3
(1]
]
o
=4
Pl
o
o
o
-
i
)
=1
7]

HH2E16-5L-T1

n

dLKE Mas imunakg
1

1

0,

MECEL

AN LENGTH
PAYLCAD
WEIGHT

i1
i
|

WETER PARER: & JOOW, Axlal 100W
n; %W'N. Axlsd 50V

BATE /10,2003
TAI Carporation
64E—1 SHIMIZIN HIRQSE, c E

SHIZUDEA—CITY, SHIZUGEA,
434-0103 JAPAH

=N
aon
Bhe
TKE
wre
wls
1

BEREE
ELECTRLL 1ALAD

Label Positions on the Controller

Controller serial number
Other than CE-certified models

NODEL WSEL-UNHI515-H1-EEE-2-3
SERIAL MA, IXN100432 wBE N NP

CE-certified models

Designation of the connected robot

— e T

1A I corporation omvh AT

MODEL K&EL-KY-MWMAS15-WI-EEE-2-3 A i l:l

SN KXL51438 ERELTTEwv

INAYT  Z30¥ ~ 1H21VA-3410KA MAE E E O | EREL A2, IR R
i) Cg L Etrae

MADE TH JAPAN

Thia conbraller her been configured for

A S rkel

vad will mib parfem preanely iF connectad with
CHUTION

Caution/warning on
handling of the controller

1ther Robat,

M | smie-meran e

[z 3 [dacorm

[P aa—_—y
- 1A ol ki il

11
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2 Transportation and Handling

2.1

Handling of the Carton

Each robot is packed with a controller prior to shipment.
When transporting the carton containing the robot and controller, observe the following items and be careful not
to drop the carton or apply impact due to forcible contact:

2.2

If the carton is heavy, one operator should not attempt to carry it alone.

Place the carton on a level surface if it is to be left there for a while.

Do not climb upon the carton.

Do not place on the carton any heavy object that may cause the carton to deform, or an article whose
shape allows a load to be concentrated at one point.

Packing Condition of the Robot

Controller, accessories and
other items (except for the robot)

Arm fixing

plate/
L

/N\ Warning | | A\ Caution

The robot and controller are very heavy. When transporting the carton containing the robot and controller,
handle it with extra care so as not to drop the carton or apply impact due to forcible contact, as it may
cause injury or damage to the robot or controller.

Serious injury may result if the carton is dropped onto a person during transportation.

Never stand below the carton as it is hoisted.

Use a carrier device with sufficient loading capacity.

If a machine or method is used that requires specified skills, it must be operated/performed by a person
having the proper qualifications.

12
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2.3 Handling of Individual Components

The robot and controller are supplied as a set.
Your robot cannot be used with the controller supplied with another robot.
When handling multiple robots, be careful not to lose their correct pairings with the controllers.

The robot will not stand on its own after being unloaded from the carton pallet.
Hold it by hand, or place a cushioning material on the floor and place the robot on its side upon the cushion.

2.4 Checking after Unpacking
After unpacking the carton, check the condition of the robot and other items contained in the carton.

~— Standard parts
Robot
Controller
Operation manual for robot
Operation manual for controller

RN UK\ NIE ) IS N

— Accessories
Eyebolt 1
D-sub connector 1
Hood set (for D-sub connector) 1
Caution label 2
Positioning label 1
PIO flat cable 1

~— Optional parts
PC software (type: IA-101-X-MW)

/ CD-ROM 1
PC connection cable 1
Hand-held emergency-stop switch 1
PC software operation manual 1
Absolute reset adjustment jig (type: JG-2)
Positioning jig for axes 1 and 2 (pin) 1
Positioning jig for axis 4 (plate) 1
Absolute-data backup battery (AB-3)

BuipueH pue uoneuodsues] ‘g

/N Caution (D Note

® Always operate the robot using the controller supplied with the robot in the same carton. Using another
controller may result in an unexpected operation, damaged motor or other problem.

@ After unpacking, be sure to confirm the condition of the robot and other items contained in the carton.
Should you find a damaged or missing part, please contact IAl immediately.

13
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Transporting the Robot

When transporting the robot, affix the arms using the supplied arm fixing plate. Additionally, wrap the cables
around the base and secure them with gummed tape or other means.

Use a dolly, forklift, crane or other appropriate equipment for transportation. When transporting the robot, move it
slowly by maintaining balance and safeguarding against vibration or impact.

When a crane is used, install the supplied eyebolts on the robot for the pass-through of ropes. Install the
eyebolts following removal of the top cover.

Hoisting hook with lock

Cross-recessed countersunk
head screw, M3 x 8

Cables

(Wrap around the base.)

/W\ Danger /N Warning

If the arms and cables remain free, the arms may turn unexpectedly and pinch a hand, or a person may
be tripped by the trailing cables.

Do not attempt to carry the robot by hand, as it may injure the back. Additionally, an injury may result if the
robot is dropped onto the feet.

Serious injury may result if a person is caught under a fallen robot during transportation.

Never stand below the robot as it is hoisted.

Use a hoist and ropes that can comfortably support the weight of the robot.

If a machine or method is used that requires specified skills, it must be operated/performed by a person
having the proper qualifications.

14
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Installation Environment and Storage Environment

Installation Environment

Install the robot in an environment that satisfies the following conditions:

Away from direct sunlight

Not subject to radiated heat from a high-capacity energy source such as a heat-treating furnace
Surrounding air temperature: 0°C to 40°C

Humidity: 85% or less (non-condensing)

Not exposed to corrosive or flammable gases

Not subject to impact or vibration

Not exposed to a significant amount of electromagnetic waves, ultraviolet rays or radiation
Sufficient space is available to ensure safety in teaching and maintenance/inspection operations

Generally, the robot must be installed where the operator need not wear protective gear in order to work.

3.2

Installation Platform

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.

3.3

The surface on which the robot is fixed must have a thickness of 25 mm or more.

The levelness of the robot installation surface must be at least £0.05 mm.

Drill M8 tapped holes into the installation surface of the platform. The effective threads must be 10 mm
or longer (for steel, 20 mm or longer for aluminum).

The platform must have sufficient rigidity to withstand not only the weight of the robot but also the
dynamic moment of inertia that is generated when the robot is operated at maximum speed.

Secure the platform to the floor or other rigid structure in a manner that prevents any movement due to
operation of the robot.

The installation platform must allow the robot to be mounted on a level surface.

Storage Environment

The storage environment conforms to the installation environment. If the robot is to be stored for a prolonged
period of time, be sure the robot will not be exposed to dew condensation.

Unless otherwise specified, desiccant is not placed in the carton when shipped. If the robot is to be kept in an
environment subject to condensation, provide preventive measures from over the carton or directly to the robot
after unpacking.

The maximum storage temperature is 60°C for a short storage period. If the robot is to be stored for more than a

month, the temperature should not exceed 50°C.

/W\ Danger /I Warning

® Failure to provide a proper environment for installation and storage may shorten the service life of the

robot, reduce its operation accuracy, or cause a malfunction or failure.

® Never use the robot in a flammable atmosphere. The robot may explode or ignite.

15
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4 How to Install

Shown below is how to install SCARA Robot.

4.1 Installation Posture

O : Available x: Not available

Horizontally Oriented Mount

Wall-Mount

Ceiling-Mount

16
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4.2 Installing the Robot

Install the robot on a level surface.
Secure the robot using M8 hex bolts and washers (tightening torque: 3.2 kgf-m).

For the hex bolts, use high-tension bolts with an ISO rating of 10.9 or higher.

/N Warning | | /A\ Caution

® Always insert a washer below each bolt. Without a washer, the bolt-bearing surface may sink.
® Tighten the hex bolts securely to the correct torque. Improperly tightened bolts may reduce the accuracy
of robot operation, and in the worst case cause the robot to overturn.

17
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4.3 Connecting the Controller

The controller connection cables are attached on the robot (standard cable: 5 m, to air-tube joint: 150 mm).

Pay attention to the following items when connecting the controller:

e Connect to the robot of the serial number specified on the robot designation label provided on the front panel
of the controller.

Robot designation label

—Maox bko—FI. b
’ WIDEL TX-NMN2E15-50-T1 .
A oy b |5EH.IAL Mo, 55301048 + ! Robot serial number
= e = N FIEEL T L.
) ) ) ] 5 B R O w b o fsde L =St . EF oEE
E ]I ﬂ ﬂ L & Ae
il = . = This controller hze besn eonfigured for
E' ﬂ A SaABh ket
r— -] T
& d wIL1 ngb perferm proparly |f comnocted with
o | |E| on
e “--' . El CAUTION other Rabot,
T &7 T e )
& Warning

® Be sure to connect to the robot of the serial number specified 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.

® Before connecting or disconnecting a cable, always turn off the power to the controller.
Connecting/disconnecting a cable with the power supplied to the controller may cause the robot to
malfunction, resulting in a serious accident.

® |[nstalling the connectors into the wrong sockets may cause the robot to malfunction. Be sure to check the
designation on the cable with that on the controller panel before plugging in any connector.

® |[f the connectors are not inserted securely, the robot may malfunction and generate the risk of danger.
Be sure to affix each connector with the supplied screws.

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

e 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.

e The brake power circuit is provided on the primary side (high-voltage side). Therefore, provide a
dedicated 24 VDC power supply for the brake. Do not attempt to share the secondary circuit power
sources such as 1/0O power source.

The brake power to be supplied to Horizontal Articulated Robot should be 24V DC £10% and the

voltage source capacity 20W.

The brake power to be supplied to the XSEL-PX/QX controller should be 24V DC +10% and the

voltage source capacity 9W.

(Note) It is necessary to increase the voltage source capacity of the brake power source if brake
actuators are to be connected to the 5th and 6th axes of the XSEL-PX/QX controller.
[Refer to the section of the voltage source capacity and heat generation in the controller
operation manual.]

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

18
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Output voltage: 24 VDC + 10%
Current capacity: 20 to 30 W

T - -
24VDCpower -7 - g
supply for brake P
(provided by, - ;

USFF) - : ! Tool, control unit, etc.

: (provideq by user)

| -
-

1 =

- -

.

U cable (outside robot
cable for user wiring

/N Warning

® Before connecting or disconnecting a cable, always turn off the power to the controller.
Connecting/disconnecting a cable with the power supplied to the controller may cause the robot to
malfunction, resulting in a serious accident.

® Installing the connectors into the wrong sockets may cause the robot to malfunction. Be sure to check the
designation on the cable with that on the controller panel before plugging in any connector.

® |[f the connectors are not inserted securely, the robot may malfunction and generate the risk of danger.

Be sure to affix each connector with the supplied screws.

4.4 Checking after Installation
Once the robot has been installed, check the following items:

o Visually check the robot, controller and cables for dents and other abnormalities.
e Confirm that the cables are connected properly and that the connectors are inserted securely.

& Warning

® Failure to perform these checks may result in a malfunctioning robot or a damaged controller or robot.

19
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Precautions for Use

Reference Acceleration/Deceleration Settings

Use the robot based on appropriate acceleration/deceleration settings by referring to the following graph:

(1) PTP operation (Set using the SEL language commands ACCS and DCLS.)

Reference acceleration/deceleration
settings for PTP operation

100

80

60

Reference range of maximum
setting

Acceleration/deceleration (%)

1 1 1
Reference range for continuous
operation setting

Carrying load mass (kg)

/\ Caution

Acceleration/deceleration settings are common to arm lengths of 250 and 350 mm.

To operate the robot at the maximum acceleration/deceleration, provide a stopping period of three seconds or more
after each acceleration/deceleration.

To operate axes 1 and 2 simultaneously at full stroke, use the reference settings for acceleration/deceleration during
continuous operation as the reference settings for maximum acceleration/deceleration. Actual
acceleration/deceleration during continuous operation should be one-third the appropriate reference setting for
continuous operation.

Start from the appropriate reference setting for acceleration/deceleration during continuous operation, and then
gradually raise the value for the purpose of adjustment.

If an overload error occurs, lower the acceleration/deceleration setting as appropriate or provide an appropriate
stopping time following each acceleration/deceleration.

Depending on the position of the vertical axis, the robot may generate vibration when axis 1, axis 2 or the rotational
axis turns. If vibration occurs, lower the acceleration/deceleration as appropriate.

To move the robot horizontally at high speed, keep the vertical axis as close as possible to the top position. If the
vertical axis is operated at the bottom position, the spline shaft for the ball screw will bend and the vertical axis will be
disabled.

Keep the permissible moment of inertia of axis 4 to 0.015 kg~m2 or less.

The carrying load indicates a load above the rotational center of axis 4.

Operate the robot by using an appropriate acceleration/deceleration coefficient as determined by the mass of the tip.
Failure to do so may cause the drive part to wear prematurely or may result in damage or vibration.
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(2) CP operation (Set using the SEL language commands ACC and DCL.)

maximum setting

0.8 |---

Arm length 250 Arm length 350
Reference acceleration/deceleration Reference acceleration/deceleration
settings for CP operation settings for CP operation
1.6 ; ; ; ; ; 1.6
T T R
e S Ty
12
o
IR I B e
.

08 --r-csoao--

|

|

|

|

| Reference range of |

| |

| |
|

s X A
R Reference range of I
maximum setting

07 A S s i My

Reference range for
continuous operation setting

Acceleration/deceleration (G)
Acceleration/deceleration (G)

0.4

Reference range for
continuous operation setting

Line of reference range of
continuous operation with
vertical axis

Line of reference range of
operation with

0 1 2 3 0 1 2 3

vertical axis

Carrying load mass (kg) Carrying load mass (kg)

/I\ Caution

To operate the robot at the maximum acceleration/deceleration, provide a stopping period of three
seconds or more after each acceleration/deceleration.

Start from the appropriate reference setting for acceleration/deceleration during continuous operation, and
then gradually raise the value for the purpose of adjustment.

If an overload error occurs, lower the acceleration/deceleration setting as appropriate or provide an
appropriate stopping time following each acceleration/deceleration.

Depending on the position of the vertical axis, the robot may generate vibration when axis 1, axis 2 or the
rotational axis turns. If vibration occurs, lower the acceleration/deceleration as appropriate.

To move the robot horizontally at high speed, keep the vertical axis as close as possible to the top
position. If the vertical axis is operated at the bottom position, the spline shaft for the ball screw will bend
and the vertical axis will be disabled.

Keep the permissible moment of inertia of axis 4 to 0.015 kg~m2 or less.

The carrying load indicates a load above the rotational center of axis 4.

Operate the robot by using an appropriate acceleration/deceleration coefficient as determined by the mass
of the tip. Failure to do so may cause the drive part to wear prematurely or may result in damage or
vibration.

21
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5.2 Tools

The tool mounting part must have sufficient strength and rigidity, along with adequate fastening power to prevent
positional shift.

It is recommended that a tool be installed over a split ring, span ring or other appropriate part. A sample
configuration of tool installation is given below.

If the tool diameter exceeds 80 mm, the tool will interfere with the robot within the robot’s operation area. If the
tool diameter exceeds 80 mm or the tool interferes with peripheral equipment, decrease the soft limit to reduce
the operation area.

Keep the inertial moment of the tool and work at 0.015 kg~m2 or less.

Use the D-cut surface at the tip of axis 4 (rotational axis) to adjust the position (direction) of axis 4. To set the
rotating direction using the D-cut surface and setscrews, be sure to use setscrews with resin or brass pad or set
pieces made of soft material.

(Avoid attachment of the tool at the D-cut surface via thread fastening. Doing so may damage the D-cut
positioning surface.)

Center of axis 1
rotational axis

\
T I ] Tool

1 T 1 =
[ !

' E@Z*‘" Span ring, etc.
I |
' ' _ Pressure flange

I

/N Warning /A\ Caution

® Turn off the power to the controller and robot before installing a tool.

® If the tool mounting part does not have sufficient strength, it may break while the robot is operating and
cause the tool to detach and fly off.

® |f the tool diameter exceeds 80 mm, the tool will interfere with the robot within the robot’s operation area.
Decrease the soft limit to reduce the operation area.

® Avoid attachment of the tool at the D-cut surface via thread fastening. Doing so may damage the D-cut
positioning surface.

22




[ 2K

5.3

INRNTELLIGERT
F .oy g 8rF.ygelc

Carrying Load

Load capacity
Rated load capacity: 1 kg
Maximum load capacity: 3 kg

Load’s permissible moment of inertia
0.015 kg-m? (both rated and maximum)

Load offset (from the center of axis 4 (rotational axis))
40 mm or less

Center of axis 4 (rotational axis)

40 mm or less

& Caution

Set appropriate acceleration/deceleration according to the mass of the tip and moment of inertia. Failure
to do so may cause the drive part to wear prematurely or may result in damage or vibration.

If vibration occurs, lower the acceleration/deceleration as appropriate.

If the load gets offset, the robot becomes more likely to cause vibration. Design the tools so that the load’s
center of gravity aligns with the center of axis 4.

Do not move the robot horizontally with axis 3 (vertical axis) extended. It may cause the vertical axis to
bend and disable the axis. To move the robot horizontally with axis 3 extended, adjust the speed and
acceleration/deceleration as appropriate.

23
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5.4 User Wiring and Piping

The robot comes with standard cables and tubes that the user can use in a desired wiring/piping configuration.

M cable ‘
Brake power cable - Air tubes
Quick joint ¢ 4 Quick joint ¢ 4 | (0.4 x 3 pes.)
(red) (white) _ |
BK SW T-slot for peripheral

ALM (indicator) installation (M3, M4

Brake-release switch

User connector

Quick joint ¢ 4
(black)

I
Spacer for user part installation KBK power cable (outside robot)

Panel Rear Panel

User connector specifications

Rated voltage 3.0V

Permissible current 1.1A

Conductor size and number of wires AWG 26 (0.15 mm°), 15 wires

Other Twisted-pair cable (1 to 14), shielded

Piping specifications
Normal service pressure 0.8 MPa
Dimensions (outer diameter x inner
diameter) and number of tubes

¢4 mmx ¢ 2.5 mm, 3 pieces

Working medium Air

ALM (indicator) specifications
Rated voltage 24 VDC
Rated current 12 mA
lllumination color Red LED

Spacer for user part installation
Shape of Y-terminal o7

ST

M4, depth 5

$ 30 N or less

Cg/ 412 2N-morless

o7 7

=

External force applied to the spacers must not exceed
30 N in the axial direction or 2 N-m in the rotating
direction (for each spacer).
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The robot comes with a 15-pin plug for the D-sub connector for user wiring.
Solder a user-supplied cable to the D-sub connector (plug), attach the supplied hood, and then connect to the
user connector (socket). Use a shielded cable with an outer diameter of ¢ 11 or less.

To turn on the ALM (indicator), the user must configure a dedicated circuit that uses the controller 1/0 output
signal, etc.

User connector pins and corresponding Y-terminals

Inside unit Cable
Arm 2 side /_\ /_\ Controller side
Connection No. T LT Y-terminal designation | \\jre color | Connection
1 i; : . ‘E i; : = \E U1 Orange 1 red
2 R S R S S u2 Orange 1 black
3 i ; - i i ; - i us Light gray 1 red
4 Lt e u4 Light gray 1 black
. 5 e e us White 1 red
£ 6 ) Us White 1 black
Q D-sub, 7 T T u7 Yellow 1 red
é 15-pin 8 i - i i v ! i us Yellow 1 black
S 9 i [ } i i [ } i U9 Pink1red |y_terminal
g 10 T — T u10 Pink 1 black
11 — ~— — S U11 Orange 2 red
12 : = : : = : u12 Orange 2 black
13 E =y E E = E u13 Light gray 2 red
14 ] e u14 Light gray 2 black
15 I T u15 White 2 red
Indicator = Lt L Lt 1 TIFD +24V | White 2 black
ALM (LED) :/,@ : : : .| LED G24V | Yellow 2 red
To D-sub connector frame e | | cJﬁ% FG Green
To base
& Warning
® Before commencing wiring/piping work, turn off the power to the controller and the power/air supplies to
the robot. Failure to do so may cause the robot to malfunction.
® Use cables and tubes within their specifications. Failure to do so may result in fire or short circuit due to an
overheated cable, or may cause air leaks.
@ Connect the shielded cable to the hood. Otherwise, the robot may malfunction due to noise.
® Secure the supplied D-sub connector using the screws on the hood.
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6 Inspection/Maintenance

6.1 Inspection/Maintenance

Your horizontal articulated robot must be inspected daily and on a regular basis to ensure safe, efficient
operation. Perform the necessary inspections after confirming the maintenance/inspection items required for
your lAl robot, as defined in this section.

Do not inspect, adjust or repair the robot or controller, replace any of the robot/controller parts, or perform any
other operation in a manner not specified in this operation manual. In particular, do not disassemble the robot or
controller or cut any robot/controller cable in the installation location because it will necessitate adjustments
using factory machines.

Disassembly of servo motor
Disassembly of reduction gear unit
Disassembly of ball-screw spline
Disassembly of bearing

Disassembly of harmonic speed reducer
Disassembly of brake

Cutting of cable

IAl may not be able to repair any malfunction or failure occurring as a result of or in connection with the
performance of any of the operations listed above.

Periodic inspection covers items that must be performed with or without the controller power turned on. In either
case, take proper measures so that operators other than the person carrying out the inspection will not be able
to accidentally operate the power switch.

& Warning

® Performing inspection or maintenance without fully understanding the details of work may result in a
serious accident.

® [f inspections are neglected, the drive part may wear prematurely or the robot may malfunction
unexpectedly.
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Daily Inspection

Check the following items daily before and after operating the robot.
Observe the precautions for work near the robot and for inspection/maintenance/adjustment operations when

carrying out each check.

Check location

Description

Safety cage

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

Robot

e Check the robot mounting bolts for looseness.

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

e Check for abnormal move, vibration or noise.

Cables

e Check the cables for flaws.
e Check the cable mounting parts for looseness.

Emergency-stop switch

e Confirm that the emergency-stop switch functions properly.

Six-Month Inspection

Check the following items on the robot every six months.
Observe the precautions for work near the robot and for inspection/maintenance/adjustment operations when

carrying out each check.

Check location

Description

Robot

Check the arm mounting sections for looseness.
(If any of the arm mounting sections is loose, tighten the fastening parts securely.)

Ball-screw spline

* Check the ball screw and ball spline for looseness.
» Add grease after removing old grease with a waste cloth, etc.
(Standard specification: Multemp LRL No. 3 by Kyodo Yushi or equivalent)

Connectors

Check the connectors for looseness.

If the robot has flaws or other abnormalities, please contact IAI.

/N Caution

grease off.

® |n case the grease got into your eye, immediately go to see the doctor to get an appropriate care.
® After finishing the grease supply work, wash your hands carefully with water and soap to rinse the

27
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Yearly Inspection

Check the following items on the robot every year.
Observe the precautions for work near the robot and for inspection/maintenance/adjustment operations when
carrying out each check.

Check location Description
Joint bearing for Check arms 1 and 2 for looseness in the rotating direction and axial direction.
harmonic reduction gear | (Contact IAl should you find any abnormality.)
Ball-screw spline Check the vertical axis for looseness. (Contact IAl if an abnormality is found.)
/N Warning

® Performing inspection or maintenance without fully understanding the details of work may result in a
serious accident.

® If inspections are neglected, the drive part may wear prematurely or the robot may malfunction
unexpectedly.

® Display a “Work in Progress” sign so that other operators will not operate the controller, operation panel,
etc.

6.2 Battery Replacement
6.2.1 Preparation
The following items are required when replacing the batteries:

¢ Hex wrench (2.5 mm)
¢ New dedicated batteries for IX (4 pieces) Model: AB-3

Before replacing the batteries, turn off the power to the controller, control panel and other relevant units.

/N\ Warning | | /\ Caution

® Performing inspection or maintenance without fully understanding the details of work may result in a
serious accident.

® Display a “Work in Progress” sign so that other operators will not operate the controller, operation panel,
etc.

® Use dedicated batteries for IX. Batteries for the old model (IH) cannot be used.
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6.2.2 Battery Replacement Procedure

1.  Remove the six low-head cap screws (1) and remove the rear panel (base).
2.  Remove the batteries from the battery holder.
3

Remove the batteries from the extension cables from the battery connectors, and connect new batteries.

number of batteries).

absolute reset will become necessary.

may not be completed within the specified time.

o After removing the old batteries, quickly connect new batteries (roughly within 5 minutes x
o If new batteries are not connected for a longer period, the rotation data will be lost and an

¢ Replace batteries one axis at a time. If the batteries for all axes are replaced at once, the work

4. |Install the batteries into the battery holder.

Battery connector 1
(for axis 1)

Battery (for axis 1) N

Battery connector 3,
(for axis 3) i
Battery I

(for axis 3) \\
N

o

e [[H i wggnm | ]} | (1)6-M4x8
: : ' (low-head cap screw)

| ' -i- Rear panel
: /(base)

|

| iE= - Hi==

—

5. Affix the rear panel (base) using the six low-head cap screws (1).

Battery connector 2
(for axis 2)

Battery (for axis 2

Battery connector 4
v (for axis 4)

4
| Battery (for axis 4

& Caution

® When installing the rear panel (base), be careful not to pinch the cables inside.
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6.3 Absolute Reset Procedure

This actuator has been shipped with its home adjusted fully.

The IX-NNN-2515/3515 adopts an absolute encoder, which means that the home will be set upon an absolute
reset.

Absolute data stored in the encoder is backed up with a battery. Therefore, as long as an absolute reset is
performed once, the actuator will not require an absolute reset the next time its power is turned on.

However, absolute data in the encoder may be lost under certain situations such as when the motor has been
replaced or encoder battery voltage has dropped. If the absolute data has been lost, you must perform an
absolute reset.

6.3.1 Absolute Reset Procedure

1. Preparing the absolute reset jig
A jig like the one specified below is needed to perform an absolute reset.

¢ Absolute reset adjustment jig (type: JG-2)

An absolute reset adjustment jig is always required when performing an absolute reset of the rotational axis or
vertical axis. However, the jig is not always necessary when performing an absolute reset of arm 1 (Axis 1) or
arm 2 (Axis 2).

(Rotation data can be reset as long as a positioning accuracy of “center of positioning mark label +1 graduation”
is ensured.)

Plate

— .

Absolute reset adjustment jig (type: JG-2)
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2. Connect the cables for the robot, controller and PC, so the robot can be operated from the PC.
Before commencing the work, always confirm that the emergency-stop switch is functioning properly.
3. Back up the parameters.
Be sure to back up the parameters before performing an absolute reset.
4. Start the absolute reset menu.
5. Perform an absolute reset.
6. Perform a software reset.

& Warning

® Performing inspection or maintenance without fully understanding the details of work may result in a
serious accident.

® Display a “Work in Progress” sign so that other operators will not operate the controller, operation panel,
etc.

® Perform an absolute reset after backing up the parameters.

31
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6.3.2 Starting the Absolute Reset Menu

1.

2.

Open the Abs Encoder Reset window from the PC software.

R |

The Abs Encoder Reset window opens.

¢ One of three absolute reset screens —for arm 1, arm 2 and rotational axis + vertical axis— is displayed
when a corresponding tab is clicked.

Satary Vel Specified (RN Rodel d

Abs Encoder Reset
screen for arm 1 or 2

Abs Encoder Reset
screen for rotational
axis + vertical axis

IR ) = T rr—
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6.3.3 Absolute Reset Procedure for Arm 1 or 2

1. Click the “Encoder Rotation Data Reset1” button.
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3.

4.

5.

INRNTELLIGERT
ACTUSTTOR

Click the “Servo ON” button.

g T T o e O e e T |

Jog the arm to near the reference position (see reference position drawing in step (7), and click the “Jog
end” button.

3|u Bl el $olo|s|EIDOID) 8] [ s s 3

Click the “Servo-OFF” button.

c|w| Bloislulzl #lolololEinion] 8] feovsanamn e 5
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Press the emergency-stop switch.

INRNTELLIGERT
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When performing an absolute reset of arm 1, set the adjustment jig (pin) on arm 1 to secure the arm in its

reference position. You can move arm 2 when securing arm 1. When performing an absolute reset of arm 2,
set the adjustment jig (pin) on arm 2 to secure the arm in its reference position. You can move arm 1 when
securing arm 2.

Set the jig after confirming that the emergency-stop switch is pressed.

Set the jig after adjusting the arm to the reference position, using the positioning mark label as a guide.
Arm 1 has a cover (not arm 2), which is fixed with setscrews. Remove the setscrews and detach the
cover before setting the jig.

It is recommended that an adjustment jig be used to perform an absolute reset. With arm 1 or 2,
however, rotation data can be reset as long as a positioning accuracy of “center of positioning mark label
+1 graduation” is ensured.

Arm 1
Positioning
mark label
forarm 1 H

Insertion depth: Approx. 60 mm

—

o
HEX. A

B
[

<1~ {J] Positioning L
o L mark label for
I arm 2
o

1 | 1

LT

1LE 1]l gl

| | L |
Insertion depth: Approx. 2 mm‘ L

Arm 2 ' ' |
lllustration of
reference positions

(Note) When performing an absolute reset of arm 1 of the IX-NNN2515,
bend arm 2 slightly as you set the adjustment jig (pin).

/N Warning

® Always press the emergency-stop switch before setting an adjustment jig. Failure to do so may cause the

robot to malfunction and result in a serious accident.
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8. Click the “OK” button.

9.

6. Inspection/Maintenance .
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10. Remove the adjustment jig.
o If you are working on arm 1, install the cover and secure it with the setscrews (not required for arm 2).

11. Release the emergency-stop switch.

12. Click the “OK” button.

e An arrow is shown next to the “Home pos. automatic update” button. Do not set this item. (In particular, be
sure this item is not set when performing an absolute reset without using a jig).

e If the home position is updated automatically when a reset is performed without using an adjustment jig, the
home position will become offset.

¢ If you have allowed the home preset value to be updated automatically by mistake, do not write the updated
data to the flash ROM. Instead, perform a software reset. (After the software reset, the data will return to the
original condition before the home preset value was automatically updated.)

e Always click the “OK” button after removing the jig and releasing the emergency-stop switch.

2 PL Intarface Softwars for ¥-5EL

Eie B Yew Preg. vl Symbol  Coourales  Mordor  Conboler  Jool Wndow  Help
[ s T A B (R T s T TR

= ez
After it ends “Mame pos. automatic update®,
Please do Write Flash Rem' -3 *Software reaet

|

[satery vel specieied (maim Mode)

Az (Are] | houg (aze) | Bor. Axis (Re) +vert. axis (2c) |

Encoder Rotation Data Resetl Jog Vel z

Resst Controller Error o IERT

e

Jog =» Basic Poaition(Eye Hark)
r—— Reset Encoder lrn:l

ELUp =3 pin insection o
(Uhen poaitioning pin ia used) e Stap |
Encoder Rotation Data Resetl

= lowe pos. sutomatic update (Oaly newly nm]l Cancel

Toairicning pin 1 - atop release ﬁ
(Mhen positicning pin iz used) ‘

|BHSTma e

Hstan| | & 3 B[S " |[FPC inertace Sottwar... B0 SHITS -Meveeit W

13. Click “X” in the top right-hand corner to exit the absolute reset window.
¢ Once the absolute reset is complete, be sure to reset the software.
Click Control (C) from the menu bar and then select Software Reset (R) to perform a software reset.
(Refer to 6.3.5.)

/N Warning

® Be careful not to perform a reset using an incorrect sequence, since it may cause the arm position to
become offset.

® Update the home preset value only if any of the mechanical settings has been changed, such as after an
arm has been replaced. (Changes relating to joints only

37
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6.3.4 Absolute Reset Procedure for the Rotational Axis + Vertical Axis

1. Click “Encoder Rotation Data Reset1” button.

3wl m el i | a3

2. Click the “Reset Controller Error” button.
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3. Click the “Servo ON” button.

4. Click the “Temp. Standard posture standby” button.
e The vertical axis returns to its home position. Exercise caution so as not to be injured by the axis during
movement.

5. Jog the rotational axis to the reference position (see reference position drawing in step 8), and click the “Jog
end” button.

39
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6. Click the “Servo-OFF” button.

7. Press the emergency-stop switch.

40



INRNTELLIGERT
ACTUSTOR

[ 2K

8. Affix the rotational axis at the reference position by setting the plate and pin of the adjustment jig as
illustrated below.
Set the jig after confirming that the emergency-stop switch is pressed.
1) Confirm that the rotational axis is roughly in the reference position. (The positioning marks for rotational
axis should align. The D-cut surface should be on the right side when viewed from the front.)
2) Set a plate jig on the rotational axis by causing its side labeled “UPPER (ARM SIDE)” to face up.
3) Insert a pin jig from the bottom to set the rotating direction of arm 2.
4) Turn the rotational axis until the plate jig contacts the pin lightly.

Reference
position drawing

Adjust so that a
clearance of approx.
4 mm is provided
between the
stopper’s top face
and the bottom face
of arm 2.

| -

J e

|
Cause the jig to lightly U Positioning mark

contact the pin. \\ﬂ ';2:' for rotational

D-cut surface

(Down view)

S

& Warning

® Always press the emergency-stop switch before setting an adjustment jig. Failure to do so may cause the
robot to malfunction and result in a serious accident.
® Pay attention to the orientation of the side of the plate jig that comes in contact with the D-cut surface.

41
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9. Click the “OK” button.

g Vel Specitisd RN Bade) 8]

10. Click the “Encoder Rotation Data Reset2” button.

THELLEIO N s -

FELLEOR - |
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11. Click the “Home pos. automatic update” button.

12. Remove the adjustment jig.
13. Release the emergency-stop switch.

14. Click the “OK” button.

wry Vel Specified (WA Hode)
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15. Click the “Servo ON” button.

Z|u| 3| z|sieE So|elcEmoo) 8] [ seaneme e 5

16. Click the “Standard posture standby” button.

e The vertical axis returns to its home position. Exercise caution so as not to be injured by the axis during
movement.

44



INRNTELLIGERT

[ 2K

ACTUSTTOR

18. Click the “Encoder Rotation Data Reset3” button.

19. Click the “Home pos. automatic update” button, and then click “X” in the top right-hand corner to exit the
absolute reset window.
¢ Once the absolute reset is complete, be sure to write the flash ROM and reset the controller.

45
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20. If you have performed an absolute reset of both the rotational axis and vertical axis or allowed the home
preset value of arm 1 or arm 2 to be updated automatically by mistake, closing the absolute reset window
will open the following dialog box. Click No on this dialog box.
* Click Yes only if any of the mechanical fastenings has been released, such as when any arm or belt has
been replaced.
* Click No if you have only replaced a cable or cables.
After you have completed all of the above steps, be sure to perform a “software reset.”

I=|m|m|m| u| [magery veL speeseiedimuon Modey

6. Inspection/Maintenance .

21. Perform a software reset.
Click Control (C) from the menu bar and then select Software Reset (R) to perform a software reset.
(Referto 6.3.5.)
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6.3.5 Resetting the Controller

1. Select “Software Reset” from the Controller menu on the tool bar.

JRFEE A R VAR BRI | wip-3 T AT W

@u| Blosese| ¥l e =lnlme] 6|

WP R [T s sl ]

2. Click Yes on both of the dialog boxes that will open. This will execute a reset and restart the controller.
* When another dialog box opens with the message, “The application found data not yet written to the
flash ROM. Do you want to delete these data?,” select Yes.

R e e T R

ﬂmﬂgoaolﬂaumgg [ ewmnT W) =

..ﬁ %W&rmw.
O et e e

|| P S| ] ] = | ) BN W) =
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WF O [#Lk E S ai ]
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7 Specifications

7.1  Specification Table

IX-NNN-2515 (Arm Length 250, Standard Specification)

ltem Specifications
Type IX-NNN2515-00L-T1
Degree of freedom Four degrees of freedom
Overall arm length 250
Arm 1 length mm 125
Arm 2 length 125
Drive method | Axis 1 (arm 1) AC servo motor + Speed reducer
Axis 2 (arm 2) AC servo motor + Speed reducer
Axis 3 (vertical axis) AC servo motor with brake + Belt + Ball-screw spline
Axis 4 (rotational axis) AC servo motor + Belt + Reduction gear + Spline
Motor capacity | Axis 1 (arm 1) 200
Axis 2 (arm 2) W 100
Axis 3 (vertical axis) 100
Axis 4 (rotational axis) 50
Movement Axis 1 (arm 1) +120
range Axis 2 (arm 2) degree +130
Axis 3 (vertical axis) (*1) mm 150
Axis 4 (rotational axis) degree +360
Maximum Axis 1 + Axis 2 (maximum
operating composite speed) mm/sec 3142
speed (*2) Axis 3 (vertical axis) 1106
Axis 4 (rotational axis) degree/sec 1600
Positioning Axis 1 + Axis 2 +0.010
repeatability - Fasis"3 (vertical axis) mm +0.010
precision (*3) - - -
Axis 4 (rotational axis) degree +0.005
Standard cycle time (*4) sec 0.46/2 kg
Load capacity |Rated 1
Maximum kg 3
Push-in thrust | Dynamic (*5) 90.9 (9.3)
rentoal axis) | Static (6 N (koD 65.3 (6.7)
lIZ(;rdm(;sns;t;Ig A F*(;;mISSIble moment of inertia kg.mz 0.015
Permissible torque (kg’;lf:r:m) 1.9 (19.5)
Permissible tool diameter (*8) mm 80
Origin detection Absolute
L D-sub 15-pin connector with 15-core AWG26 shielded cable
User wiring (socket)

Alarm indicator (*9)

One small, red LED indicator (rated voltage: 24 V)

User piping

Three air tubes (outer diameter: ¢ 4, inner diameter: ¢ 2.5)
(normal service pressure: 0.8 MPa)
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Item Specifications

Ope.rating Surrounding air temperature/humidity Temperature: 0 to 40°C, humidity: 20 to 85%RH or

environment less (non-condensing)
Altitude m 1,000 or less

Noise dB 71

Robot weight kg 17.1

Brake power source for main unit W 24V DC +10% 20W

Controller |Power supply 230V 50/60Hz 5A
%’-I\lljlgtvl\j:ggensupply voltage o +10
Overvoltage category (IEC60664-1) Category llI
Pollution degree (IEC60664-1) Pollution degree 3

*1 To move the robot horizontally at high speed, perform teaching so that the vertical axis stays as close to the
top position as possible. (Fig. 1)
To operate the robot with its vertical axis at the bottom position, the speed and acceleration must be
reduced as appropriate. (Fig. 2)

*2 Assuming PTP instruction operation.

*3 Measured at a constant surrounding air temperature of 20°C.

*4 Measured when the robot is operated at the maximum speed, carrying a load of 2 kg.
This cycle time assumes a reciprocating operation involving a vertical travel of 25 mm and horizontal travel
of 300 mm. (Rough positioning)

: : 300 mm

Note: Continuous operation at the L l 25 mm

maximum speed is not feasible.

*5 A force of up to three times the dynamic push-in thrust may be applied at any given moment.

*6 “Static” thrust means a thrust generated within the range of operation effected by a PAPR command (push-
motion approach distance, speed setting).

*7 The permissible moment of inertia converted to a value at the rotational center of axis 4. The offset from the
rotational center of axis 4 to the tool' s centenf gravity is assumed to be 40 mm or less. (Fig. 3)
If the tool’ s center of gravity is fther away from the rotational center of axis 4, the speed and acceleration
must be reduced as appropriate.

*8 If the tool exceeds the permissible diameter, it will contact the robot inside the robot’ s range of movement.
(Fig. 4)

*9 To enable the alarm LED indicator, the user must provide a circuit that supplies 24 VDC to the LED terminal
in the user connector in response to the controller I/O output signal, etc.

Center of
rotational axis

EY Center of
rotational axis

| 'L‘ T f[ EE?

Bottom tH—] ey,
position SLLEES Tool

2,
i
o
o

Tool

(Fig. 1)

(Fig. 2) (Fig. 3) (Fig. 4)

Reference design standards: Annex | to Machine Directives, EN292-1, EN292-2, EN1050, EN60204-1, EN775
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IX-NNN-3515 (Arm Length 350, Standard Specification)

ltem Specifications
Type IX-NNN3515-00L-T1
Degree of freedom Four degrees of freedom
Overall arm length 350
Arm 1 length mm 225
Arm 2 length 125
Drive method | Axis 1 (arm 1) AC servo motor + Speed reducer
Axis 2 (arm 2) AC servo motor + Speed reducer
Axis 3 (vertical axis) AC servo motor with brake + Belt + Ball-screw spline
Axis 4 (rotational axis) AC servo motor + Belt + Reduction gear + Spline
Motor capacity | Axis 1 (arm 1) 200
Axis 2 (arm 2) W 100
Axis 3 (vertical axis) 100
Axis 4 (rotational axis) 50
Movement Axis 1 (arm 1) +120
range Axis 2 (arm 2) degree +135
Axis 3 (vertical axis) (*1) mm 150
Axis 4 (rotational axis) degree +360
Maximum Axis 1 + Axis 2 (maximum
operating composite speed) mm/sec 3979
speed (*2) Axis 3 (vertical axis) 1106
Axis 4 (rotational axis) degree/sec 1600
Positioning Axis 1 + Axis 2 +0.010
gﬁg;astiiz"('%) Axis 3 (vertical axis) m +0.010
Axis 4 (rotational axis) degree +0.005
Standard cycle time (*4) sec 0.53/2 kg
Load capacity |Rated 1
Maximum kg 3
Push-in thrust Dynamic (*5) 90.9 (9.3)
of axis 3 : N (kgf)
(vertical axis) | Static (*6) 65.3 (6.7)
ll?)(;rdmcl)isgi(lies A (I'i(;;mlssmle moment of inertia kg-m2 0.015
Permissible torque (kgf.-r:m) 1.9 (19.5)
Permissible tool diameter (*8) mm 80
Origin detection Absolute

User wiring

D-sub 15-pin connector with 15-core AWG26 shielded cable

(socket)

Alarm indicator (*9)

One small, red LED indicator (rated voltage: 24 V)

User piping

Three air tubes (outer diameter: ¢ 4, inner diameter: ¢ 2.5)
(normal service pressure: 0.8 MPa)
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Item Specifications
Operating . . .- Temperature: 0 to 40°C, humidity: 20 to 85%RH or
environment Surrounding air temperature/humidity less (non-condensing)
Altitude m 1,000 or less
Noise dB 71
Robot weight kg 18.2
Brake power source for main unit W 24V DC +10% 20W
Controller | Power supply 230V 50/60Hz 5A
Allowable supply voltage o
fluctuation & +10
Overvoltage category (IEC60664-1) Category llI
Pollution degree (IEC60664-1) Pollution degree 3
*1 To move the robot horizontally at high speed, perform teaching so that the vertical axis stays as close to the

*2
*3
*4

*5
*6

*7

*8

*9

top position as possible. (Fig. 1)

To operate the robot with its vertical axis at the bottom position, the speed and acceleration must be
reduced as appropriate. (Fig. 2)

Assuming PTP instruction operation.

Measured at a constant surrounding air temperature of 20°C.

Measured when the robot is operated at the maximum speed, carrying a load of 2 kg.

This cycle time assumes a reciprocating operation involving a vertical travel of 25 mm and horizontal travel
of 300 mm. (Rough positioning)

300 mm

Note: Continuous operation at the L l25 mm

maximum speed is not feasible.

A force of up to three times the dynamic push-in thrust may be applied at any given moment.

“Static” thrust means a thrust generated within the range of operation effected by a PAPR command (push-
motion approach distance, speed setting).

The permissible moment of inertia converted to a value at the rotational center of axis 4. The offset from the
rotational center of axis 4 to the tool’ s centeof gravity is assumed to be 40 mm or less. (Fig. 3)

If the tool’ s center of gravity is father away from the rotational center of axis 4, the speed and acceleration
must be reduced as appropriate.

If the tool exceeds the permissible diameter, it will contact the robot inside the robot’ s range of movement.
(Fig. 4)

To enable the alarm LED indicator, the user must provide a circuit that supplies 24 VDC to the LED terminal
in the user connector in response to the controller I/O output signal, etc.

Center of
rotational axis

by Center of
rotational axis

il

| =
| . |. el 1 |! E:
Bottom il | (Bt R Y]
iti ! PR TSNS Tool ]
position Dt e dre sl
Too 7
00| =%~ Tool’ s center 80
40 of gravit

(Fig. 1)

(Fig. 2) (Fig. 3) (Fig. 4)

Reference design standards: Annex | to Machine Directives, EN292-1, EN292-2, EN1050, EN60204-1, EN775
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7.2 External Dimensions

IX — NNN - 2515 (Arm Length 250, Standard Specification)

Reference 92.5 2-98H10

ALM (indicator) S
surface 55 I 130 Arm 1 stopper
¢ 4 quick air-tube joint é i
black, red, white; 3 locations’ | f_L i @ B
- N ‘Eth:.
4 —-—H 5ol s
e —S| 3| ¢
User connector s =
(D-sub 15-pin connector) f
BK SW —
Brake-release switch) 4-¢9

$ 16, counterbore depth 0.5

S 23 ]

c

5 ‘ -
g 7 g
= 2495 ] —
£ |

g W el

= | Tapped hole for geriphgral

< . il installation (4-M4, depth 12)

Same on opposfte sufface

N
n
]
o
0
S
o
Q
o
o
=
7]

445 50

652.5
3725
8
>
jggg\
250
(694)

21L_
- L
£

|
I T
AiCRrov—re | ‘
" [ ) < 2
| 6787 1 +—h i
125 125 T-slot for peripheral !
o installation
2 — M3, M4
2 B | |
? — S 2 s
K Reference
surface —
0 | | | 8
s ! !
I
| $35
]
| [
|
1
| $ 4 (white)
quick joint
4 (red) quick joint |
BK SW .
ALM (*2 , $ 11 (inner diameter) *1: External forcg applled.to the spacers must rjot
User I ¢ 16070 ‘ exceed 30 N in the axial direction or 2 N-m in the
’  Connector o rotating direction (for each spacer).
o - - - *2: The LED operates only when the user provides a
4 (black K t - X .
B —1 | Detailed view of arm tip | circuit that receives controller 1/0 output signal and
Spacer user part i on - N supplies 24 VDC to the LED terminal in the user
Outer diameter ¢ 7, height connector.
10, M4, depth 5 (*1) 114

| Detailed view of panel |
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IX — NNN - 3515 (Arm Length 350, Standard Specification)

2-98H10

92.5
ALM (indicator Reference surface kﬁ 130 o Arm 1 stopper
¢4 quick air-tube joint T - @/ —
black, red, white; 3 locations | —

Arm 2 stopper 15
)

Brake-release swjtch) (524.5

100 -ﬁ-—u
140
160

P

4-99
6. counterbore depth 0.5

—

m s gun
® ! -
3 M | g
2 2495 == =
©
5| M ||
o i i :
= 1
< 4 ’
Tapped hole for peripheral
2 installation (4-MA, depth 12)
> Same on opposite surface
| o
44.5| 50 /30, & j\“
g ' | g
8 w | ‘ l e
¥ 1
< I | T T I ! ]
: I 2 =]
8 1 " I N
i B T—F—0
ERD 68 ' 4
% 125 225 T-slot for peripheral
ol € installation
n =
- & =~ M3, M4
IB=, .
=3 — B S 2
<
N T Reference surface —
o
© | ; I @
— i =

1 g

35
|
|
1
Il
|

, ¢ 4 (white) o
quick joint ® T %
4 (red) quick joint ‘ L
BK SW o .
ALM (*2) | — ) ) *1. External force applied to the spacers must not
=3 Gt/ User #17 (inner diameter) exceed 30 N in the axial direction or 2 N-m in the
Connector ¢ 16h7 (Zg0is | rotating direction (for each spacer).
4 (black) quick joint n n n *2: The LED operates only when the user provides a
e | Detailed view of arm tip | circuit that receives controller 1/0 output signal and
Spacer user part installation = supplies 24 VDC to the LED terminal in the user
Outer diameter ¢ 7, height
10, M4, depth 5 (*1) connector.

| Detailed view of panel |
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7.3 Robot Operation Area

IX — NNN - 2515 (Arm Length 250, Standard Specification)

Area of prohibited entry Area of prohibited entry

| Movement range | | Mechanical stopper position |

IX — NNN - 3515 (Arm Length 350, Standard Specification)

—— ——

-

Area of prohibited entry Area of prohibited entry

| Movement range | | Mechanical stopper position |
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Machine Harness Wiring Table

(1) PG cables (inside robot)

INRNTELLIGERT
F .oy g 8rF.ygelc

DWG No. 1069443*

Base end Arm end
Tube ; Pin . Pin| q; Tube
symbol Connector Signal No. Connection No. Signal Connector symbol IDNo.| Cable
Mini Universal I Double-brazed
MATE-N-LOK | BAT+ 1 1 | BAT* | crimp socket Red
plug housing BAT- | 2 2 | BAT- | DF11-8DS-2C White
8 172169-1 (by SD |3 3 | SD | (by Hirose Red
@ | Tyco SD |4 4 | -sD | Electric) 8 White
Electronics
|_
5 AMP) Vee | 5 5 | Vcec o Rgd
) GND | 6 6 | GND White
Shield| 7 7 | Shield Green
8 8
9 9
BAT+ | 1 1 | BAT+ Red
BAT- | 2 2 | BAT- White
™ SD |3 3] SD Red
O] -SD 4 | -SD i
a - 4 5 8 White AWG22
= | Same as above cc |5 5 €C | Sameasabove | & [-Red | g 3mm?
8 GND | 6 6 | GND White | ‘shielded
Shield | 7 7 | Shield Green cable
8 8
9 9
BAT+ | 1 1 | BAT+ Red
BAT- | 2 2 | BAT- White
< SD |3 3| SD Red
8 -SD | 4 4 | -SD < [ White
— | Sameasabove | VcC |5 5 | VCC | same as above 8 Red
- GND | 6 6 | GND White
O Shield | 7 S S 7 | Shield Green
8 8
9 9
(2) M cables (inside robot) DWG No. 1069442*
Base end Arm end
Tube | Gonnect Signal |Pin i Pin| signal|  Connect Tube
symbol onnector 9 No. Connection No. [¢] onnector symbol IDNo.| Cable
Mini Universal U 1 1 y | Mini Universal U 1
MATE-N-LOK plug MATE-N-LOK panel 2
M2 | housing 172167-1 v |2 2| V  |installation socket \Y
(by Tyco W |3 3 W ?g)u_srlng 1E7IZ1?9_1' W 3
i y Tyco Electronics
Electronics AMP) c.Gl4 4] c.c|aw c.G 2
u |1 1 U U 5
2
M3 Same as above \\//V 3 2 \\//V Same as above \\//V 3
— Flexible
c-G |4 41C-G C-G 8 cable
u |1 1 U u 9
2 2 10
M4 Same as above v v Same as above v 16 X
w |3 3| W w 11 AWG18
C-G|4 4|1c.G C-G| 12
Mini Universal BK- | 1 1 BK- |Mini Universal BK- 13
MATE-N-LOK plug 2 5 MATE-N-LOK panel
BK3 | housing 172165-1 BK+ BK+ |installation socket | BK+ | 14
(by Tyco housing 172157-1.
Electronics AMP) (by Tyco Electronics
AMP)
BK4 Same as above BK- |1 1] BK- Same as above BK- 15
BK+ | 2 2 | BK+ BK+ | 16
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(3) UA and UB cables (outside robot)

INRNTELLIGERT
F .oy g 8rF.ygelc

DWG No. 1069444*

Base end Arm end
Tube ; Pin ) Pin| q; Tube
symbol Connector Signal No. Connection Nol Signal Connector symbol IDNo.| Cable
Double-brazed ! D-sub connector
relay plug DF11- | U1 1 1| U1 | XM2D-1501 (by
10DEP-2C (by Omron)
Hirose Electric) Uz |2 2 | U2
uid |3 3| U3
U4 |4 4 | U4
UA us |5 5| U5
U |6 6 | U6 Black
u7z |7 7| U7 _
ug |8 8 | U8
uo |9 9| U9
AWG22
u10 |10 10| U10 (0.3 mm?)
U1 |1 11] UM shielded
ui2 |2 12| U12 White | cable
Uu13 |3 13| U13
ui14 |4 14| U14
Uu15 |5 15| U15
UB Same as above | LED+24V| § L_ FG 3’,}2??!?‘35% terminal (round _ Green
LED G24V| 7 L_ 1 | Lep +24v |Single-brazed Red
— | ] crimp socket DF3-
8 2 |\EPG2V1 55 5C (by Hirose | LED | Black
— Electric)
— 9 1| BK4 |Single-brazed White
— crimp socket DF3-
10 2 |COM |35 56 (by Hirose | BK | Black
Mini Universal MATE-| BK4 | 1 3 | BK3 [Electric) RED
N-LOK plug housi
SwW 172166?1u3)y$;lsclgg COM|2
Electronics AMP) BK3 |3
(operrosa FG | —
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Robot Cable Wiring Table
(1) PG cables (outside robot)

INRNTELLIGERT
F .oy g 8rF.ygelc

DWG No. 1068764*

Robot end Controller end
Tube : Pin . Pin| a; Tube
symbol Connector | Signal No. Connection No. Signal Connector symbol| 'O No-|  Cable
Female crimp BAT+ | 1 1| — |Housing —
connector BAT- | 2 2 — KEC-15P —
HIF3BA-10D- (by JST)
SD — —
INPG1 | 2:54C (by 3 3
Hirose Electric) -SD | 4 4| — _
INPG2 Vee |5 5 — -
INPG3
INPG4 GND | 6 6| — Contact PG1
BK- 7 7 SD JK-SP2140 Light gray
| PG2 1 red
Brs |8 — XX g -sp |®¥JST) PG3 [Fhe| 4PX
FG | 9 h 9 | BAT+ PG4 | omnse 1| AWG26
. ~— 1o I s e’
><>< 11| Vcc | Connector hood white 1
0 12| GND | D19A e
4 13l g | for 17HE- Dlack_
o ><>< - 123150-C) red
T 14| BK+ | (by DDK) sl
o 15 — —
o Hood
)
o3
(/7]
~
(2) M cables (outside robot) DWG No. 1068763*
Robot end Controller end
Tube : Pin . Pin| a; Tube
symbol Connector  |Signal No. Connection No. Signal Connector symbol[/ /D No- | Cable
m%gn&vigﬁl | U 1 1| C- G |Reverse plug 4
-N- pane
installation socket v 2 2 U SISC'I?F57 62 1
M1 |housing 172159-1 3 3 v |ASIF-rb M1 >
(by Tyco (by Phoenix
Electronics AMP) -G |4 4| W |Contact) 3
1 11C-G 8
2 2 U 5
Same as above Same as above
M2 3 STV M2 |
-G |4 4| W 7 16X
1 11C-G 12 | AWG18
2 2 u 9
M3 | Same as above Same as above | M3
3 3 Vv 10
Gla 4] w 11
1 1/Cc-G 16
M4 | Same as above 2 2 v Same as above | M4 13
3 3| v 14
.G |4 4| W 15
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(3) UA and UB cables (outside robot)

INRNTELLIGERT
F .oy g 8rF.ygelc

DWG No. 1068765*

red

FG

Same as above

FG

Green

Robot end Controller end
s;;%il Connector  |Signal Z'Q Connection E'g Signal Connector s-;rlilbbil IDNo.| Cable
Double-brazed I e
S eee ot O I L 5 .
- - Orange 1
(by Hirose U2 2 2 | U2 Same as above | U2 Li:'f;,:ay
Electric) U3 3 ><>< 3 | U3 Same as above | U3 “rred
us |4 4 | U4 Same as above | U4 || Honteray
UA us |5 ><>< 5 | U5 Same as above | U5 White 1
U6 6 6 | U6 Same as above | U6 Vinite 1
u7 7 >O< 7 |U7 Same as above | U7 Yellow
us 8 8 | U8 Same as above | U8 Yetow !
U9 9 ><>< 9 | U9 Same as above | U9 Pcirea|  10PX
u10 |10 10| U10 | Same asabove | U10 || P! AWG26
utt |1 ><>< 11/ U11 | Same as above | U11 || O=nge?
ut12 | 2 12| U12 | Same as above | U12 || Oenge2
u13 |3 ><>< 13| U13 | Same as above | U13 || Hontoray
U114 | 4 14| U14 Same as above | U14 || Honteray
u15 |5 ><>< 15| U15 | Same as above | U15 | "hte2
UB | Same as above [ o5 monl 6 16| L0 2%V | Same as above |LED w2ev || Whie?
LED G24v| 7 17 |LEDG24v| Same as above |LEDG2av| Yellow2
s |1 0
9
— X
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7.5 230V Circuit Components
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8. Warranty

8.1  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

8.2  Scope of Warranty

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

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

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

(3) The breakdown or problem in question occurred while the product was in use for an appropriate

purpose under the conditions and environment of use specified in the operation manual and catalog.

(4) The breakdown 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:

[11 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

[71 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.

8.3  Honoring the Warranty

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

8.4  Limited Liability

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

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

63
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8.5 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 operation manual.

8.6  Other Items Excluded from Warranty

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

[11 Guidance for installation/adjustment and witnessing of test operation

[2] Maintenance and inspection

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

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

Description of Revision

April 2011

March 2012

August 2012

Fifth edition

A page for CE Marking added

Sixth edition

Introduction, Safety Symbols and Safety Precautions are deleted

Pg.1to7
Pg. 8

Pg. 17
Pg. 26

Pg. 49, 51
Pg. 62, 63

Seventh edition

Safety Guide added

Caution in Handling added

Brake voltage source capacity from 20W to 30W —
changed to 20W

Caution notes added telling to go to see the doctor to have
an appropriate treatment when the grease got into an eye
Brake voltage source capacity 20W added to specifications
Contents changed in 8. Warranty

4.1 Installation Posture added
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CAUTION

Note on Supply of Brake Power (+24 V) for X-SEL-PX/QX Controllers

If you are using an X-SEL-PX/QX controller, you must supply brake power to the controller, in addition to
connecting the brake power cable from the SCARA robot.
Supply the brake power (+24 V) to the controller as shown below.

3-phase 200-230 VAC
power supply

Auxiliary power
circuit

L

<— The top socket corresponds to 0 V.
<——— The bottom socket corresponds to 24 V.

/

[v] [#] AL

—oﬂ‘_

B o

Brake power

=
-

SCARA robot

+24 V power
Example with X-SEL-PX 45W

controller

(4-axis SCARA robot of
arm length 250 to 600 mm,
without expansion 1/0O)

%1
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Please Read Before Use

Thank you for purchasing an 1Al product.

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

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

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

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

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

[Important]

e The product cannot be operated in any way unless expressly specified in this operation
manual. 1Al shall assume no responsibility for the outcome of any operation not specified
herein.

e Information contained in this operation manual is subject to change without notice for the
purpose of product improvement.

e This operation manual is original.

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

e Unauthorized use or reproduction of this operation manual, whether in whole or in part, is strictly
prohibited.
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CE Marking

If a compliance with the CE Marking is required, please follow Overseas Standards Compliance Manual
(ME0287) that is provided separately.
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Safety Guide

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

Safety Precautions for Our Products

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

No. Opergtlpn Description
Description
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 an actuator used in vertical orientation, select a model which is
equipped with a brake. If selecting a model with no brake, the moving
part may drop when the power is turned OFF and may cause an
accident such as an injury or damage on the work piece.
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No.

Operation
Description

Description

Transportation

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

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

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

e Transport it using an appropriate transportation measure.

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

e Do not step or sit on the package.

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

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

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

e Use a hook that is suitable for the load. Consider the safety factor of the

hook in such factors as shear strength.

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.

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

Installation
and Start

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

e Make sure to securely hold and fix the product (including the work part).
Afall, drop or abnormal motion of the product may cause a damage or
injury.

Also, be equipped for a fall-over or drop due to an act of God such as
earthquake.

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

e When using the product in any of the places specified below, provide a
sufficient shield.

1) Location where electric noise is generated

2) Location where high electrical or magnetic field is present

3) Location with the mains or power lines passing nearby

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

and controller, and for the teaching tool.

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

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

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

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

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

(3) Grounding

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

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

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

Operation
Description

Description

Installation
and Start

(4) Safety Measures

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

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

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

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

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

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

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

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

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

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

Teaching

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

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

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

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

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

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

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

fence, the movable range should be indicated.
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No.

Operation
Description

Description

Trial
Operation

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.

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

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

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

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

Automatic
Operation

Check before starting the automatic operation or rebooting after
operation stop that there is nobody in the safety protection fence.
Before starting automatic operation, make sure that all peripheral
equipment is in an automatic-operation-ready state and there is no
alarm indication.

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

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

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

Operation
Description

Description

Maintenance
and
Inspection

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

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

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

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

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

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

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

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

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

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

e Pay attention not to lose the cover or untightened screws, and make

sure to put the product back to the original condition after maintenance

and inspection works.

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

injury.

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

fence, the movable range should be indicated.

*

Modification
and Dismantle

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

10

Disposal

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

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

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

11

Other

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

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

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

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

Level Degree of Danger and Damage Symbol

This indicates an imminently hazardous situation which, if the
Danger |product is not handled correctly, will result in death or serious A 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. Make sure to attach the vertical articulated robot properly by following this operation

manual.
Using the product with the vertical articulated robot not being certainly retained or affixed

may cause abnormal noise, vibration, malfunction or shorten the product life.
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1 Names of Robot Parts

1.1 Names of Parts

User connector ¢ 4 joint for user piping, black

ALM (indicator)

¢ 6 joint for user piping, red

O\ ke nee] (7T 1 g

Spacer for user L leo|] \ \L| D)
part installation i \"\/

BK SW

(Brake-release switch)

¢ 6 joint for user piping, yellow
Top cover (arm 1)

¢ 4 joint for user piping, white

Mechanical stopper for
axis 3 (vertical axis)

Axis 4
(rotational axis)

Ball screw
spline shaft

Wiring duct

P

Mechanical
stopper for arm 2

Axis 3
(vertical axis) j:

Cover (arm 2)

Axis 2

Axis 1

I anr===FR1p
Mechanical stopper for M
axis 3 (vertical axis) i 1

Mechanical stopper
for arm 1/arm 2

f

Arm 2 Arm 1 Cover (base)
End cover (arm 1) Base /
N
Reference
surface
(

M cable (outside robot)

PG cable (outside robot)

U cable (outside robot)

Air tubes (¢ 4: 2 pcs., ¢ 6: 2 pcs.)
BK power cable

Sued 1090y JO saweN °|
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1.2 Labels

The following labels are attached on the robot and controller. Be sure to observe the instructions and
cautions written on the labels to ensure the correct use of the robot/controller.

Labels on the Robot

Prohibition of entry into Warning on handling of Warning against
the operation area the vertical axis electric shock
B A R 3
A = x E
= o
A R |ADANGER EF TSR s——— (A WARNING
o BEEBEEL Y 7RI IARLE AR AN
e ERFEHEAIZADY E5ABBIAY &1,
® KEEP CLEAR OF WORK P_I:ase doln':agpllf ekmlesfii\‘e
AREA DURING OPERATION. fhe T-th1s Shatl as. 1 hay cauge
® SERIDUS INJURY MAY of serious damage {0 the robot. K E I E
RESULT. A WARNING ) ELECTRIC HAZARD

. CE-certified robot (Provided only for
Robot serial number CE-certified models)

NODEL IX-NNN2515-5L-T1 I
MODEL CIX-NNN2515-5L-T1
SERTAL No. XX350298 UAOE. [N JAPA ARM LENGTH -250mm
PAYLOAD Rate 1Kg/Maximum3Kg
WEIGHT t17

©17Ks
MOTOR POWER:Axisl 200W, Axis2 100W,
Axis3 100W, Axis4 50W
0

DATE 122/10/2003
1Al comoratlon

645-1 SHIMIZU HIROSE
SHIZUOKA- CITY, HIZUQKA,

Labels on the Controller 424-0102 JAPAN
Caution/warning on handling
of the controller Designation of the connected robot
((POWER [ AC200-230V£10% 50-60Hz) ooy bo—3 @,

(A EE ARG A v ]

St sDWEELE ZHEMEL TF & Ve
@ W% Y) > R THT A B | oo tcmmLaman. B4

Mo T E L,

« Power down before LEHA.
Temoving cables. This contraller has been configured for
AFEE A TATION A SCARA Robot
«ar bO—FRELBOT—T L and will not perforn properly if connected with
LFERALBLTRE L, CAUTION

other Robot.

*Use IAI specified cables anly.

Controller serial number Controller serial number
(Other than CE-certified models) (CE-certified models)
MODEL  XSEL-NNN2515-N1-EEE-2-2 1A I Corporation
SERIAL No. XX150432 MADE IN JAPAN MODEL  XSEL-KX-NNN2515-N1-EEE-2-2
S/N XX150432
INPUT 230V ~ 1021VA-3410VA MAX.
1P20 c€

MADE IN JAPAN

/\ Danaer /I\ Warning /i\ Caution

® Failure to observe the cautionary information provided on the labels may result in serious injury or
damage to the robot.
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1.3 Label Positions

—
Pz
Q
Label Positions on the Robot C_D;
7]
o
o,
Robot serial number éU
F T LT i 1 1o g
Prohibition of entry into -
the operation area >
=
A 5 B[4 Dheih @
o BEp STy 7R cSIASE
= — sEREREAI A Y

& KEEP CLEAR OF WORK
AREA DURING OPERAT [ON

= SERIOUS [NJURY MAY
RESULT.

CE-certified robot (Provided
only for CE-certified models)

e==4a

MODEL IX-NNNT030-5L-T1

ARMLENGTH :790mm

PAY LOAD Patod 5ka/Nax I mum20Ks

VEIGHT

MOTOR POWER'AX181 T50W. AX152 40OW.
Axis3 4DOW, Axisd 200N

DATE 123/10/2103

IA Corpovation

§45-1 HIROSE, SHINIZU,

SHIZUGKA-CITY. SHIZUDKA.

424-0102 JAPA

] Warning on handling of
[ the vertical axis

Warning against electric shock

| Please durt apply sicessive

HIdenIe id D Blogh Jokd b
Eie Taurs SR o6 11 v tanie
ol serion et lo_the rabok

] A NARNING

e IR
ELLETEIC HAZARD

Label Positions on the Controller

Controller serial number Designation of the connected robot

Other than CE-certified models

BEEPTEEETS

OO SR T NI EEE T e
SERCAL No.  XX150432 NADE IN JAPAN R s
= = | imeTTeo.
CE-certified models E OB | ook o mEL e ERCHE
LFe4.
[A! Corporation This controllor hat tasn eondlgured For

MODEL  XSEL-KX-NNN702D-N1-EEE-2-2
/N XX150432

é SiAR tobok

(NPUT 230V ~ 1021VA-3410VA NAX o L) and vill not perform properly if connectd will
e 1 < ] cnion | e
Caution/warning on handling of the controller AL
(CRREETETEET) ° of

[(A&:: [&ww

11
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2 Transportation and Handling

2.1 Handling of the Carton

Each robot is packed with a controller prior to shipment.
When transporting the carton containing the robot and controller, observe the following items and be
careful not to drop the carton or apply impact due to forcible contact:

o If the carton is heavy, one operator should not attempt to carry it alone.

¢ Place the carton on a level surface if it is to be left there for a while.

¢ Do not climb upon the carton.

¢ Do not place on the carton any heavy object that may cause the carton to deform, or an article
whose shape allows a load to be concentrated at one point.

2.2  Packing Condition of the Robot

Controller, accessories and other
items (except for the robot)

/N Warning /I\ Caution

® The robot and controller are very heavy. When transporting the carton containing the robot and
controller, handle it with extra care so as not to drop the carton or apply impact due to forcible
contact, as it may cause injury or damage to the robot or controller.

Serious injury may result if the carton is dropped onto a person during transportation.
Never stand below the carton as it is hoisted.
Use a carrier device with sufficient loading capacity.

If a machine or method is used that requires specified skills, it must be operated/performed by a
person having the proper qualifications.
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2.3  Handling of Individual Components

The robot and controller are supplied as a set.
Your robot cannot be used with the controller supplied with another robot.
When handling multiple robots, be careful not to lose their correct pairings with the controllers.

The robot will not stand on its own after being unloaded from the carton pallet.
Hold it by hand, or place a cushioning material on the floor and place the robot on its side upon the cushion.

2.4  Checking after Unpacking

After unpacking the carton, check the condition of the robot and other items contained in the carton.

BulpueH pue uoneuodsuel] 'z .

Standard parts Optional parts
Robot 1 /PC software (type: IA-101-X-MW) \
Controller 1 CD-ROM 2
Operation manual for robot 1 PC connection cable 1
Operation manual for controller 1 Hand-held emergency-stop switch 1

Operation manual for PC software 1
Absolute reset adjustment jig

Accessories

/ \ Type: JG-1 (IX-NNN50OO, IX-NNN60LCIT)
Eyebolt 2 JG-3 (IX-NNN700O, IX-NNN80LIT)
D-sub connector 1 Positioning jig for axes 1 and 2 1
Hood set (for D-sub connector) 1 Positioning jig for axis 4 1
Caution label 2
Positioning label 1

KPIO flat cable 1 / Qasolute data backup battery (AB-3) /

/I\ Caution @ Note

® Always operate the robot using the controller supplied with the robot in the same carton. Using
another controller may result in an unexpected operation, damaged motor or other problem.

® After unpacking, be sure to confirm the condition of the robot and other items contained in the
carton. Should you find a damaged or missing part, please contact IAl immediately.

13
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2.5 Transporting the Robot

When transporting the robot, affix the arms using the supplied arm fixing plate. Additionally, wrap the cables
around the base and secure them with gummed tape or other means.

Use a dolly, forklift, crane or other appropriate equipment for transportation. When transporting the robot,
move it slowly by maintaining balance and safeguarding against vibration or impact.

When a crane is used, install the supplied eyebolts on the robot for the pass-through of ropes. Install the
eyebolts following removal of the top cover.

Hoisting hook

with lock

Cross-recessed countersunk
head screw, M3 x 8

\ Eyebolt String, rope,
(supplied) etc.

g:::::j//

Cables
(Wrap around the base.)

Hex bolt:

M4 x 8: IX-NNN50OO/60003
M5 x 10: IX-NNN70OO/80003

& Danaer & Warning

® If the arms and cables remain free, the arms may turn unexpectedly and pinch a hand, or a person
may be tripped by the trailing cables.

Do not attempt to carry the robot by hand, as it may injure the back. Additionally, an injury may
result if the robot is dropped onto the feet.

Serious injury may result if a person is caught under a fallen robot during transportation.
Never stand below the robot as it is hoisted.
Use a hoist and ropes that can comfortably support the weight of the robot.

If a machine or method is used that requires specified skills, it must be operated/performed by a
person having the proper qualifications.
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3 Installation Environment and Storage Environment

3.1 Installation Environment

Install the robot in an environment that satisfies the following conditions:

e Away from direct sunlight

¢ Not subject to radiated heat from a high-capacity energy source such as a heat-treating furnace
e Ambient temperature: 0°C to 40°C

e Humidity: 85% or less (non-condensing)

¢ Not exposed to corrosive or flammable gases

¢ Not subject to impact or vibration

¢ Not exposed to a significant amount of electromagnetic waves, ultraviolet rays or radiation

o Sufficient space is available to ensure safety in teaching and maintenance/inspection operations

Generally, the robot must be installed where the operator need not wear protective gear in order to work.

3.2 Installation Platform

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.

¢ The surface on which the robot is fixed must have a thickness of 25 mm or more.
The levelness of the robot installation surface must be at least +0.05 mm.
e Drill tapped holes, as indicated below, into the installation surface of the platform.

Type Tap size Remarks

Effective thread: 10 mm or longer for steel (20 mm or
longer for aluminum)

Effective thread: 12 mm or longer for steel (24mm or
longer for aluminum)

IX-NNN50OO/600000 M10

IX-NNN700O0O/800101 M12

¢ The platform must have sufficient rigidity to withstand not only the weight of the robot but also the
dynamic moment of inertia that is generated when the robot is operated at maximum speed.

e Secure the platform to the floor or other rigid structure in a manner that prevents any movement due
to operation of the robot.

¢ The installation platform must allow the robot to be mounted on a level surface.

15
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3.3  Storage Environment

The storage environment conforms to the installation environment. If the robot is to be stored for a
prolonged period of time, be sure the robot will not be exposed to dew condensation.

Unless otherwise specified, desiccant is not placed in the carton when shipped. If the robot is to be kept in
an environment subject to condensation, provide preventive measures from over the carton or directly to
the robot after unpacking.

The maximum storage temperature is 60°C for a short storage period. If the robot is to be stored for more
than a month, the ambient temperature should not exceed 50°C.

& Danaer A Warning

® Failure to provide a proper environment for installation and storage may shorten the service life of
the robot, reduce its operation accuracy, or cause a malfunction or failure.

® Never use the robot in a flammable atmosphere. The robot may explode or ignite.
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4 How to Install

Shown below is how to install SCARA Robot.

4.1 Installation Posture

O : Available x: Not available

Horizontally Oriented Mount Wall-Mount

Ceiling-Mount

17
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4.2 Installing the Robot

Install the robot on a level surface.

Secure the robot using hex bolts and washers.

Type Bolt size Tightening torque
IX-NNN50OO/6000 M10 60 N-m
IX-NNN70O/8000 M12 104 N-m

For the hex bolts, use high-tension bolts with an ISO rating of 10.9 or higher.

/A\ Warning  /\ Caution

® Always insert a washer below each bolt. Without a washer, the bolt-bearing surface may sink.

® Tighten the hex bolts securely to the correct torque. Improperly tightened bolts may reduce the
accuracy of robot operation, and in the worst case cause the robot to overturn.
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4.3  Connecting the Controller
The controller connection cables are attached on the robot (standard cable: 5 m, to air-tube joint: 150 mm).

Pay attention to the following items when connecting the controller:

e Connect to the robot of the serial number specified on the robot designation label provided on the
front panel of the controller.

Robot designation label

ooy b O—3 &,

Oy AR MODEL IX-NNN702D-5L-T1 RObOt Serlal
SERIAL No, 55301048 : =
é = | LmmLcTe. number
o F B HPOHY b oL ~5E G ER LEE

j' ‘ 9 m«@ LztA.
= — ) =]

This controller has been configured for

é SCARA Robot

and will not perform properly if connected with
CAUTION
ather Robot.

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

e 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.

e The brake power circuit is provided on the primary side (high-voltage side). Therefore, provide a
dedicated 24 VDC power supply for the brake. Do not attempt to share the secondary circuit power
sources such as 1/0 power source.

The brake power to be supplied to Horizontal Articulated Robot should be 24V DC +10% and the

voltage source capacity 20W.

The brake power to be supplied to the XSEL-PX/QX controller should be 24V DC +10% and the

voltage source capacity 9W.

(Note) It is necessary to increase the voltage source capacity of the brake power source if brake
actuators are to be connected to the 5th and 6th axes of the XSEL-PX/QX controller.
[Refer to the section of the voltage source capacity and heat generation in the controller
operation manual.]

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

& Warning

® Be sure to connect to the robot of the serial number specified 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.

® Before connecting or disconnecting a cable, always turn off the power to the controller.
Connecting/disconnecting a cable with the power supplied to the controller may cause the robot to
malfunction, resulting in a serious accident.

® |[nstalling the connectors into the wrong sockets may cause the robot to malfunction. Be sure to
check the designation on the cable with that on the controller panel before plugging in any
connector.

® If the connectors are not inserted securely, the robot may malfunction and generate the risk of
danger. Be sure to affix each connector with the supplied screws.

19
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Output voltage: 24 VDC + 10%
Current capacity: 20 to 30 W

el T !
| 24T/DC power 7T T
\ supply for brake . -~ P
(provided by - |
' user) A : ; Tool, control
(outside robot) - I

[ | unit, etc.

=~ J-« - v’ I (provided by
-/ 'user) - 4
. _ / U cable (outside robot . I -
(cable for user wiring) T
//. = BK power cable (outside robot)
Standard cable length: 5 m

150 mm
/§' ¢ 4, ¢ 6 quick joint (2 pcs. each)
55 """;
=

@-17- '_‘*- To air tube
(provided by user)

/I\ Warning

® Before connecting or disconnecting a cable, always turn off the power to the controller.
Connecting/disconnecting a cable with the power supplied to the controller may cause the robot to
malfunction, resulting in a serious accident.

® |Installing the connectors into the wrong sockets may cause the robot to malfunction. Be sure to
check the designation on the cable with that on the controller panel before plugging in any
connector.

® If the connectors are not inserted securely, the robot may malfunction and generate the risk of
danger. Be sure to affix each connector with the supplied screws.
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4.4  Checking after Installation

Once the robot has been installed, check the following items:

e Visually check the robot, controller and cables for dents and other abnormalities.
¢ Confirm that the cables are connected properly and that the connectors are inserted securely.

[leisu] 0} MOH {7

/I\ Warning

® Failure to perform these checks may result in a malfunctioning robot or a damaged controller or
robot.
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5 Precautions for Use

5.1

AacTuasasionr ...

Reference Acceleration/Deceleration Settings
Use the robot based on appropriate acceleration/deceleration settings by referring to the following graph:

(1) PTP operation (Set using the SEL language commands ACCS and DCLS.)

IX-NNN50OO/6000
Reference acceleration/deceleration
settings for PTP operation

IX-NNN70[/800
Reference acceleration/deceleration
settings for PTP operation

100 T 100 T
] L O N | N S T R 1o
R L L
oo P O T O B T B A B R S [
R R L
- - - - — — i et Nt e e [
—_ | | | —_ ! ! | | | |
o\o | | | O\O | | | | | |
o o P ) o NN 1 [ A
| | | | | | | | | |
c c
S 50 || Reference range of S 50 || Reference range o N L
® maximum setting © maximum setting RN o
@ L __L__L__L__VZpy_ ___ | o JENLA U L O D B [ L
a) | | | | w [ | [ | ‘ : : : : : :
Q ! ! Q
S [T bt Ty g Ty
| | | | | | | | | | | | | | ! | | | | | | | I |
A A AR A R | [ A R N AU | | | | | | | | | | | | | | |
Reference range for continuous| | ‘ ‘ : : Reference range for continuous| MM+ 1 1 1 1 1
operation setting L 7”7\\7 I WWWW operation setting o L
Reference range of maximum setting when arm 1 is | Reference range of maximum setting when arm 1is || ‘
0 operated over 125 degrees or more | 0 operated over 125 degrees or more | |
0 5 10 0 5 10 15 20
Carrying load mass (kg) Carrying load mass (kg)
/1\ Caution

® To operate the robot at the maximum acceleration, provide a stopping period of three seconds or
more after each acceleration/deceleration.

® \When arm 1 is operated over 125 degrees or more, use the reference range for the continuous
operation setting as the reference range of the maximum setting. The continuous operation setting
value should be one-third the appropriate maximum value thus set.

® Start from the appropriate reference range for the continuous operation setting, and then gradually
raise the value for the purpose of adjustment.

® If an overload error occurs, lower the acceleration setting as appropriate or provide an appropriate
stopping time following each acceleration/deceleration.

® Depending on the position of the vertical axis, the robot may generate vibration when axis 1, axis 2
or the rotational axis turns. If vibration occurs, lower the acceleration as appropriate.

® To move the robot horizontally at high speed, keep the vertical axis as close as possible to the top
position. If the vertical axis is operated at the bottom position, the ball screw spline shaft will bend
and the vertical axis will be disabled.

® Be careful that the moment of inertia of axis 4 does not exceed the permissible value. (Refer to 5.3,
“Carrying Load.”)

® The carrying load indicates a load above the rotational center of axis 4.

® Operate the robot by using an appropriate acceleration coefficient as determined by the mass of
the tip. Failure to do so may cause the drive part to wear prematurely or may result in damage or
vibration.




I x INTELLIGERNNT
ACTUATOR

(2) CP operation (Set using the SEL language commands ACC and DCL.)

IX-NNN50OO/60000 IX-NNN700OO/80000O
Reference acceleration/deceleration Reference acceleration/deceleration
settings for CP operation settings for CP operation
1.0 ey, . 1 1 1 1] 1.0 I'I'IT"I'[I'I]I'I'III|III]“.“ I
A A
L, BERERL URURERERE
| Reference range of Reference range of ]]lrnf N
_ : maximum setting . rpaflmun?”lsettlng : ;”Tl-*l‘m LdoldoLd
& | T A R RN LR R
§ 05 bty e |8 %;?3:&.;zf.e;i?ﬁzgs::g%“hm st Mg
T Y L ; continuous operation! © continuous operatioh | B Trnrhr ]I“In]
2 i Ty G PR RAETRTEEL | Wht
Q S I ' oMy Ll Q T I Reference range for
g F--t-- - T—go-1------ [”Jl‘lm g i tinuous operation settin
< | | | =2 ] | < (! 1 1] con p g
“Reference range for ~_.~_1::~ I _i_ - : i i : : ! :.thlr : ! :
continuous operation setting T Lo o T
i
0 ' — : 0 — —
0 5 10 0 5 10 15
Carrying load mass (kg) Carrying load mass (kg)
/I\ Caution
® To operate the robot at the maximum acceleration, provide a stopping period of three seconds or
more after each acceleration/deceleration.
® Start from the appropriate reference range for the continuous operation setting, and then gradually
raise the value for the purpose of adjustment.
® If an overload error occurs, lower the acceleration setting as appropriate or provide an appropriate
stopping time following each acceleration/deceleration.
® Depending on the position of the vertical axis, the robot may generate vibration when axis 1, axis 2
or the rotational axis turns. If vibration occurs, lower the acceleration as appropriate.
® To move the robot horizontally at high speed, keep the vertical axis as close as possible to the top
position. If the vertical axis is operated at the bottom position, the ball screw spline shaft will bend
and the vertical axis will be disabled.
® Be careful that the moment of inertia of axis 4 does not exceed the permissible value. (Refer to 5.3,
“Carrying Load.”)
® The carrying load indicates a load above the rotational center of axis 4.
® Operate the robot by using an appropriate acceleration coefficient as determined by the mass of
the tip. Failure to do so may cause the drive part to wear prematurely or may result in damage or
vibration.
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52 Tools

The tool mounting part must have sufficient strength and rigidity, along with adequate fastening power to
prevent positional shift.

It is recommended that a tool be installed over a split ring, span ring or other appropriate part. A sample
configuration of tool installation is given below.

The diameter of each tool must not exceed 100 mm. A tool larger than this dimension will interfere with the
robot within the robot’s range of movement.

If the tool diameter exceeds 100 mm or the tool contacts any peripheral equipment, decrease the soft limits
to reduce the operation range.

Also keep the inertial moments of the tool and load within the allowable values. (Refer to 5.3, “Carrying
Load.”)

Adjust the position (direction) of axis 4 (rotational axis) using the D-cut surface at the tip of axis 4.
If the position in rotating direction is to be determined using the D-cut surface with a setscrew, use a

setscrew with resin/brass pad or screw in a setting piece made of soft material.
(Avoid affixing the tool by bolting it on the D-cut surface. It will damage the D-cut positioning surface.)

.| D-cut surface

e

B Span ring, etc

Center of axis 4
(rotational axis)

TLF Pressure flange
[f=—

|

=

Tool diameter
¢ 100 or less

/N Warning  /I\ Caution

® Turn off the power to the controller and robot before installing a tool.

® If the tool mounting part does not have sufficient strength, it may break while the robot is operating
and cause the tool to detach and fly off.

® |f the tool diameter exceeds 100 mm, the tool will contact the robot within its range of movement
and cause damage to the tool, work and/or robot.

® Avoid attachment of the tool at the D-cut surface via thread fastening. Doing so may damage the
D-cut positioning surface.
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5.3 Carrying Load

Load capacity

Type Rated load capacity Maximum load capacity
IX-NNN50OO/6000 2 kg 10 kg
IX-NNN700OO/80010 5kg 20 kg

Load’s permissible moment of inertia

Type Permissible moment of inertia Remarks

IX-NNN50OO/6000 0.06 kg-m2
Both rated and maximum

IX-NNN70OO/8000 0.10 kg'm?

Load offset (from the center of axis 4 (rotational axis))
50 mm or less

Center of axis 4 (rotational axis)

50 mm or less

/1\ Caution

® Set appropriate acceleration/deceleration according to the mass of the tip and moment of inertia.

® |[f vibration occurs, lower the acceleration/deceleration as appropriate.
® If the load gets offset, the robot becomes more likely to cause vibration. Design the tools so that
the load’s center of gravity aligns with the center of axis 4.

® Do not move the robot horizontally with axis 3 (vertical axis) extended. It may cause the vertical
axis to bend and disable the axis. To move the robot horizontally with axis 3 extended, adjust the

speed and acceleration/deceleration as appropriate.

Failure to do so may cause the drive part to wear prematurely or may result in damage or vibration.

25
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5.4  User Wiring and Piping
The robot comes with standard cables and tubes that the user can use in a desired wiring/piping
configuration.
Quick joint Quick joint Standard cable (5 m)
26(+d) 4()3(3(1&\’:) BK power cable (outside robot)
uick joint uick join .
44 (black) 44 (white) M cable (outside robot)

User Connector
D-sub 25-pin
connector for user
wiring (socket),
fixing screw M2.6

ALM indicator

Spacer for user
part installation

User connector specifications

/@ ) Brake-release /4
D switch e 5]

PG cable (outside robot)
To controller
ﬂ Y-terminal at the end

U cable
(outside robot)

¢ 4, ¢ 6 quick joint
(2 pcs. each)

Air tube
¢ 4 (black, white)
¢ 6 (red, yellow)

Rated voltage

30V

Permissible current

1.1A

Conductor size and number of wires

AWG 26 (0.15 mm?), 25 wires

Other

Twisted-pair cable (1 to 24), shielded

Piping specifications

Normal service pressure

0.8 MPa

Dimensions (outer diameter x inner

¢4 mmx ¢ 2.5 mm, 2 pieces

diameter) and number of tubes

¢ 6 mm x ¢ 4 mm, 2 pieces

Working medium Air

ALM (indicator) specifications
Rated voltage 24 VDC
Rated current 12 mA
lllumination color Red LED

Shape of Y-terminal

=

2.6 5.9

5.2

26

Spacer for user part installation

o7
M4, depth 5
rd
$ 30 N or less
=}
S £’ 2N-morless
7

External force applied to the spacers must not
exceed 30 N in the axial direction or 2 N-m in
the rotating direction (for each spacer).
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The robot comes with a D-sub 25-pin mating plug for the user connector.
Solder a user-supplied cable to the D-sub connector (plug), attach the supplied hood, and then connect to
the user connector (socket). Use a shielded cable with an outer diameter of ¢ 11 or less.

To turn on the indicator, the user must configure a dedicated circuit that uses the controller 1/0 output signal,
etc.

User connector pins and corresponding Y-terminals

Inside unit Cable
Arm 2 side Controller side
Connection No. Y-terminal designation|  Wire color Connection
1 T u1 Orange 1 red
2 U2 Orange 1 black
3 ‘,“; u3 Light gray 1 red
4 U4 Light gray 1 black
5 us White 1 red
6 U6 White 1 black
7 u7 Yellow 1 red
8 us Yellow 1 black
9 . U9 Pink 1 red
. 10 — u10 Pink 1 black
% 11 Ui Orange 2 red
g Desub 12 u12 Orange 2 black .
8 25-pin‘ 13 u13 Light gray 2 red |  Y-terminal
b} 14 u14 Light gray 2 black
50 15 u15 White 2 red
16 = u16 White 2 black
17 u17 Yellow 2 red
18 - u18 Yellow 2 black
19 u19 Pink 2 red
20 u20 Pink 2 black
21 u21 Orange 3 red
22 u22 Orange 3 black
23 u23 Light gray 3 red
24 - u24 Light gray 3 black
25 u2s White 3 red
Indicator > = LED +24V White 3 black
ALM (LED) ;//Q) LED G24V Yellow 3 red
To D-sub connector frame — 1 P— FG Green
To base
& Warning

® Before commencing wiring/piping work, turn off the power to the controller and the power/air
supplies to the robot. Failure to do so may cause the robot to malfunction.

® Use cables and tubes within their specifications. Failure to do so may result in fire or short circuit
due to an overheated cable, or may cause air leaks.

® Connect the shielded cable to the hood. Otherwise, the robot may malfunction due to noise.

® Secure the supplied D-sub connector using the screws on the hood.

27
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6 Inspection/Maintenance

6.1 Inspection/Maintenance

Your horizontal articulated robot must be inspected daily and on a regular basis to ensure safe, efficient
operation. Perform the necessary inspections after confirming the maintenance/inspection items required
for your IAl robot, as defined in this section.

Do not perform any inspection, adjustment or repair of the robot or controller, replacement of
robot/controller part or any other operation not described in this operation manual. The following items
must be adjusted at our factory. Do not disassemble the following components or cut cables at the user
site:

Disassembly of servo motor
Disassembly of ball speed reducer
Disassembly of ball-screw spline
Disassembly of bearing

Disassembly of harmonic speed reducer
Disassembly of brake

Cutting of cable

IAl will not be responsible for any malfunction or damage resulting from the conduct of any operation cited
above.

Dpending on the periodic inspection item, the controller power may have to remain on or off. In either case,
take proper measures to make sure other operators cannot operate the power.

A Warning

® Performing inspection or maintenance without fully understanding the details of work may result in
a serious accident.

® If inspections are neglected, the drive part may wear prematurely or the robot may malfunction
unexpectedly.
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6.1.1 Daily Inspection

Check the following items daily before and after operating the robot.
Observe the precautions for work near the robot and for inspection/maintenance/adjustment operations

when carrying out each check.

Check location Description

Safety cage e Correct the deformation or positional shift of the cage.
e Confirm that the interlock mechanism is operating properly.
¢ Check the robot mounting bolts for looseness.

Robot e Check the exterior for abnormality, Ioosg covers, flaws, dents, etc.

(If the robot has flaws or other abnormalities, please contact 1Al.)

e Check for abnormal move, vibration or noise.

Cables e Check the cables for flaws.
e Check the cable mounting parts for looseness.

Emergency-stop switch ¢ Confirm that the emergency-stop switch functions properly.

6.1.2 Six-Month Inspection

Check the following items on the robot every six months.
Observe the precautions for work near the robot and for inspection/maintenance/adjustment operations

when carrying out each check

Check location

Description

Robot

Check the arm mounting sections for looseness.
(If any of the arm mounting sections is loose, tighten the fastening parts

securely.)

Ball-screw spline

e Check the ball screw and spline for looseness.
e Wipe off old grease using a waste cloth, etc., and add new grease.
(Standard specification: Multemp LRL No. 3 by Kyodo Yushi or equivalent)

Connectors

Check the connectors for looseness.

If the robot has flaws or other

abnormalities, please contact IAI.

& Caution

grease off.

® In case the grease got into your eye, immediately go to see the doctor to get an appropriate care.
@ After finishing the grease supply work, wash your hands carefully with water and soap to rinse the

29
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6.1.3 Yearly Inspection

Check the following items on the robot every year.
Observe the precautions for work near the robot and for inspection/maintenance/adjustment operations
when carrying out each check.

Check location Description
Harmonic reduction gears, | Check arm 1 or 2 for looseness in the rotating direction or axial direction.
joint bearings (Contact IAl if an abnormality is found.)

Check the vertical axis for looseness.

Ball-screw spline (Contact IAl if an abnormality is found.)

A Warning

® Performing inspection or maintenance without fully understanding the details of work may result in a
serious accident.

® If inspections are neglected, the drive part may wear prematurely or the robot may malfunction
unexpectedly.

® Display a “Work in Progress” sign so that other operators will not operate the controller, operation
panel, etc.

6.2 Battery Replacement
6.2.1 Preparation

The following items are required when replacing the batteries:

¢ Phillips screwdriver
¢ New dedicated batteries for IX: AB-3 (4 pieces)

Before replacing the batteries, turn off the power to the controller, control panel and other relevant units.

& Warning & Caution

® Performing inspection or maintenance without fully understanding the details of work may result in
a serious accident.

® Display a “Work in Progress” sign so that other operators will not operate the controller, operation
panel, etc.

® Use dedicated batteries for IX. Batteries for the old model (IH) cannot be used.
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6.2.2 Battery Replacement Procedure

(1) Remove the countersunk head screws (1) (six pieces) and detach the cover (base).
(2) Remove the batteries from the battery holder.
(3) Remove the battery connectors and connect new batteries.

o After removing the old batteries, quickly connect new batteries (roughly within 5 minutes x
number of batteries).
¢ If new batteries are not connected for a longer period, the rotation data will be lost and an

absolute reset will become necessary.
¢ Replace batteries one axis at a time. If the batteries for all axes are replaced at once, the work

may not be completed within the specified time.

(4) Install the batteries into the battery holder.

Battery connector 1 Battery connector 2
(for axis 1) (for axis 2)

Battery
(for axis 2)

Battery
(for axis 1)

" Battery connector 4

Battery connector 3/ ,
(for axis 4)

(for axis 3) [

as() 1o} suonnesald ‘9

Battery

Battery
(for axis 4)

(for axis 3)

=
(1)6-M3x8 =

Cover (base)

Battery holder
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(5) Affix the cover (base) using the countersunk head screws (1) (six pieces)
(tightening torque: 0.74 N-m).

Do not tighten the screws to the specified torque in one go. First
— tighten the screws to the position shown to the left, and while
7" pushing the cover in the direction of the arrow tighten the screws
on both sides evenly to ensure tight sealing.

/I\ Caution

® When installing the cover (base), be careful not to pinch the cables inside.
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6.3  Absolute Reset Procedure

The home of your actuator has been adjusted fully prior to its shipment from IAl.
IX-NNN-50**/60**/70**/80** actuators adopt an absolute encoder, which means that their home is set by

means of an absolute reset.

The absolute data in the encoder is backed up using a battery, so once an absolute reset is performed, you
need not repeat an absolute reset the next time the power is turned on.

However, an absolute reset may be required after replacing the motor or when the encoder has lost its
absolute data due to detection of low encoder battery voltage or for other reasons.

6.3.1 Absolute Reset Procedure

(1) Preparation for absolute reset jig
The following jig is required when performing an absolute reset:

¢ Absolute reset adjustment jig Model: JG-1 (IX-NNN50OO/60000)
JG-3 (IX-NNN700O/80010T)

An absolute reset adjustment jig is always required when performing an absolute reset of the rotational axis
or vertical axis. However, the jig is not always necessary when performing an absolute reset of arm 1 (axis
1) or arm 2 (axis 2).

(Rotation data can be reset as long as a positioning accuracy of “positioning mark label + 1 graduation” is
ensured.)

Plate

Pin

Absolute reset adjustment jig (type: JG-1)

33
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Connect the cables for the robot, controller and PC, so the robot can be operated from the PC.
Before commencing the work, always confirm that the emergency-stop switch is functioning properly.
Back up the parameters.

Be sure to back up the parameters before performing an absolute reset.

Start the absolute reset menu.

Perform an absolute reset.

Perform a software reset.

& Warning

Performing inspection or maintenance without fully understanding the details of work may result in
a serious accident.

Display a “Work in Progress” sign so that other operators will not operate the controller, operation
panel, etc.

Perform an absolute reset after backing up the parameters.
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6.3.2 Starting the Absolute Reset Menu

(1) Open the absolute reset window from the PC software.

|satery Vel Ipecitied(MANI Hade)

(2) The absolute reset window opens.
e One of three absolute reset screens—for arm 1, arm 2 and rotational axis + vertical axis—is
displayed when a corresponding tab is clicked.

Sacesy Vel Ipecified|ASU Node)

Absolute reset screen
forarm 1 or 2

B [ e o3

Absolute reset
screen for rotational
axis + vertical axis

35
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6.3.3 Absolute Reset Procedure for Arm 1 or 2

(1) Click the “Encoder Rotation Data Reset1” button.

sin| 38zl slojolol=nioisl 8] e

(2) Click the “Reset Controller Error” button.

[Sngaty el Specified (MANU Node) =
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(3) Click the “Servo ON” button.

(4) Jog the arm to near the reference position (see reference position drawing in step 7), and click the
“Jog end” button.

as() 1o} suonnesald ‘9
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(6) Press the emergency-stop switch.

(7) When performing an absolute reset of arm 1, set an adjustment jig (pin) on arm 1 to fix the arm in the
reference position. In this case, arm 2 may be moved. When performing an absolute reset of arm 2,
set an adjustment jig (pin) on arm 2 to fix the arm in the reference position. In this case, arm 1 may be
moved.

e Set the jig after confirming that the emergency-stop switch is pressed.

o Set the jig after adjusting the arm to the reference position, using the positioning mark label as a
guide.

e Arm 1 has a cover (not arm 2), which is fixed with setscrews. Remove the setscrews and detach
the cover before setting the jig.

e Itis recommended that an adjustment jig be used to perform an absolute reset. With arm 1 or 2,
however, rotation data can be reset as long as a positioning accuracy of “center of positioning mark
label +1 graduation” is ensured.

Positioning mark
label for arm 1

Positioning mark
label for arm, 1

Arm 1

L

R
NCUUATFSR

[I T \W:E
[n ﬁ: 1A ] Corperatan :T?h}\ Eﬁﬁ
1L A I
[ 7 ‘ Positioning
¥ ‘ mark label for '
‘ arm 2
\
7 ! N
; = \
, | | \
) [ ) \‘
i T
{
\ - ==
\ Wgdt
B,
Arm 2 ! —_— N I -

- /Adjust arm 1or2toa
position within £ 1
graduation of the center.

Reference position drawing

& Warning

® Always press the emergency-stop switch before setting an adjustment jig. Failure to do so may
cause the robot to malfunction and result in a serious accident.
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(8) Click the “OK” button.

=(m| Bi7ig/e | #loof

(9) Click the “Encoder Rotation Data Reset2” button.

&|m Bl7|%(er ] 815|0]

9s( J0J suoljnedald ‘9

SESEEEeREN e | -E;FHFFrF._FFT.foFFF

&|m) Bi7|8|e ] $15]|0|¢|=|Din/s| u|
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(10) Remove the adjustment jig.

e If you are working on arm 1, install the cover and secure it with the setscrews

(11) Release the emergency-stop switch.

(12) Click the “OK” button.

e An arrow is shown next to the “Home pos. automatic update” button. Do not set this item. (In
particular, be sure this item is not set when performing an absolute reset without using a jig).

o If the home position is updated automatically when a reset is performed without using an
adjustment jig, the home position will become offset.

o |f the home position has been updated by mistake, perform a software reset without writing to
flash ROM. (This achieves the same condition where the home position is not updated
automatically.)

o Always click the “OK” button after removing the jig and releasing the emergency-stop switch.

Ele ER Vew Progon Podtion Persmélee Sunbol Cooignates Mondor Controler Tool Window el

s P e O e [ (T T

After it ends ‘Mame pos. sutomatic T
Please do “Write Flash Rom® -> “Software reset®

[zatery ver specieseamim mose)

|

e (M1c) | wea2 (aze) | Roe. Axds (Re) +Vere. Avis(ze) |
Encoder Rotation Daca Reseci || 300 ves .
Beset Controller Error I S DaRERRERY .0

Serve I % (] I I (4] |
Jog =¥ Basic Position(Eye Mack) Jog end I .
Servo-0OFF I

atop - pin ﬂ

(¥hen positioning pin is used)

IE Encoder Potation Data Besetl i

® fome pos. muzomatic updace(Only nevly MII Mll

pin = stop release
(When positioning pin is used)

U /poxt s comi [Weud Rare : SAOO[bpal
Hstan] | @ 2 B [= " [P imertace Sotwar.. | S)1<SHOTS - Mol Wiord | | BHSFEE v

(13) Click “X” in the top right-hand corner to exit the absolute reset window.

¢ Once the absolute reset is complete, be sure to reset the controller.
From “Control (C)” in the menu bar, select “Software Reset (R).” A software reset will be performed.
(Refer to 6.3.5.)

/I\ Caution

® Be careful not to perform a reset using an incorrect sequence, since it may cause the arm position
to become offset.

® Update the home position only when a mechanical change (relating to a joint) has been made to
the system, such as after an arm has been replaced.
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6.3.4 Absolute Reset Procedure for the Rotational Axis + Vertical Axis

(1) Click “Encoder Rotation Data Reset1” button.
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(3) Click the “Servo ON” button.

TR - |

(4) Click the “Temp. Standard posture standby” button.

e The vertical axis returns to its home position. Exercise caution so as not to be injured by the axis
during movement.

TR - |

(5) Jog the rotational axis to the reference position (see reference position drawing in step 8), and click
the “Jog end” button.
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(6) Click the “Servo-OFF” button.

T o - T

sl 518t sisioloiiominl sl
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Erander Rinatish Beta Beseti (b, 551
Tupan Concrolies Erver
Berve Gijie, 241
Tenp. Stastecd pestuce stassy (o)

dug -5 Bamis PeriiesiTre Rarkd (b
Berve-0fF iBe, 361

B pos. wtimatic wpdate (ladispemseniisty) (ic|

|£=|.‘ ro::-.lm P Vot i | RSl nwa
(7) Press the emergency-stop switch.

(8) Affix the rotational axis at the reference position by setting the plate and pin of the adjustment jig as
illustrated below.
e Set the jig after confirming that the emergency-stop switch is pressed.
o Set the jig after adjusting the rotational axis to the reference position, using the positioning mark
label as a guide.
e The top face of the stopper should roughly align with the bottom face of arm 2.

Reference position
drawing

/' D-cut surface

Positioning
mark label for

- " The top face of the
: stopper should align with
the bottom face of arm 2.

DOE

D-cut surface

Warning

® Always press the emergency-stop switch before setting an adjustment jig. Failure to do so may
cause the robot to malfunction and result in a serious accident.

® Pay attention to the orientation of the D-cut surface of the plate jig.
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(9) Click the “OK” button.
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(11) Click the “Home pos. automatic update” button.

(12) Remove the adjustment jig.

(13) Release the emergency-stop switch.

as() 1o} suonnesald ‘9

(14) Click the “OK” button.

Satery Vel Spacified(RAN) Bode) |
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(15) Click the “Servo ON” button.

[arety Vol fpecifoesEAND Made) ]

e The vertical axis returns to its home position. Exercise caution so as not to be injured by the axis
during movement.

(17) Click the “Servo-OFF” button.
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(18) Click the “Encoder Rotation Data Reset3” button.

o
o
=
®
Q
Q
[
=
o
>
2
<)
=
C
[
]

(19) Click the “Home pos. automatic update” button, and then click “X” in the top right-hand corner to exit
the absolute reset window.
¢ Once the absolute reset is complete, be sure to write the flash ROM and reset the controller.

o] 5]
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(20) If an absolute reset was performed on both the rotational axis and vertical axis or if the home position
was updated automatically based on arm 1 or 2 by mistake, closing the absolute reset window will
open the following screen. Click the “No” button.

e Click “Yes” only if you have released a mechanical connection such as replacing an arm or belt.
¢ Click “No” if you have replaced a cable.
¢ When all steps are finished, be sure to perform a “software reset.”

(21) Perform a software reset.
To perform a software reset, select “Software Reset (R)” from “Control (C)” in the menu bar. (Refer to
6.3.5.)
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6.3.5 Resetting the Controller

(1) Select “Software Reset” from the Controller menu on the tool bar.

CWoie o fOMi e Bacw o WOS0GEl

e e ——————————=——=—=0
] [ S e e e st A i

(2) Click the “Yes” button. The controller is reset and restarted.
¢ When the system informs you that not all data has been written to the flash ROM and asks you if
you want to delete the data not yet written to the flash ROM, select “Yes.”

EE ~ 7Ll - 3.
N

[0 | i |

TS T
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7  Specifications

7.1

Specification Table

IX-NNN50OIO (Arm Length 500, Standard Specification)

Item

Specifications

Type

IX-NNN50OO-0O00L-T1

Degree of freedom

Four degrees of freedom

Overall arm length 500
Arm 1 length mm 250
Arm 2 length 250
Drive method | Axis 1 (arm 1) AC servo motor + Speed reducer
Axis 2 (arm 2) AC servo motor + Speed reducer
. : . AC servo motor with brake + Belt + Ball-screw
Axis 3 (vertical axis) spline
Axi . . AC servo motor with brake + Speed reducer +
xis 4 (rotational axis) B .
elt + Spline
Motor Axis 1 (arm 1) 400
capacity Axis 2 (arm 2) W 200
Axis 3 (vertical axis) 200
Axis 4 (rotational axis) 100
Movement Axis 1 (arm 1) degree +120
range Axis 2 (arm 2) 1145
Axis 3 (vertical axis) (*1) mm 200 (Optional: 300)
Axis 4 (rotational axis) degree +360
Maximum Axis 1 + Axis 2 (maximum
: . 6283
operating composite speed) mm/sec
speed (*2) Axis 3 (vertical axis) 1393
Axis 4 (rotational axis) degree/sec 1200
Positioning | Axis 1 + Axis 2 +0.010
repeatability |Axis 3 (vertical axis) mm +0.010
accuracy (*3) [ Axis 4 (rotational axis) degree +0.005
Standard cycle time (*4) sec 0.44
Load Rated K 2
capacity Maximum 9 10
Push-in Dynamic (*8) 152 (15.5)
thrust of axis
3 (vertical  |Static (*9) N (kgf) 108 (11.0)
axis)
Permissible |Permissible moment of 2
load on axis 4 | inertia (*5) kgm 0.06
Permissible torque N-m (kgf-cm) 3.3 (33.6)
Permissible tool diameter (*6) mm ¢ 100
Origin detection Absolute

User wiring

D-sub 25-pin connector with 25-core AWG26
shielded cable (socket)

Alarm indicator (*7)

One small, red LED indicator
(rated voltage: 24 V)

User piping

Two air tubes (outer diameter: ¢ 6, inner diameter:
¢ 4) (normal service pressure: 0.8 MPa)

Two air tubes (outer diameter: ¢ 4, inner diameter:
¢ 2.5) (normal service pressure: 0.8 MPa)
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Operating . - Temperature: 0 to 40°C, humidity: 20 to 85%RH
environment Ambient temperature/humidity P or less (non—condens)?ng)
Altitude m 1,000 or less
Noise dB 73
Robot weight kg 29.5
Brake power source for main unit w 24V DC £10% 20W
Controller Power supply 230V 50/60Hz 8A
Allowable supply voltage
fluctuation i i % +10
Overvoltage category (IEC60664-1) Category Il
Pollution degree (IEC60664-1) Pollution degree 3

*1 To move the robot horizontally at high speed, perform teaching so that the vertical axis stays as close to
the top position as possible. (Fig. 1)
To operate the robot with its vertical axis at the bottom position, the speed and acceleration must be
reduced as appropriate. (Fig. 2)

*2 Assuming PTP instruction operation.

*3 Measured at a constant ambient temperature of 20°C.

*4 Measured when the robot is operated at the maximum speed, carrying a rated load of 2 kg.
Time of reciprocating operation over a vertical travel of 25 mm and horizontal travel of 300 mm (rough

ositionin
P 9 300mm

Note: Continuous operation cannot be 25mm
performed at the maximum speed.

suoneolyoadg "/ .

*5 The permissible moment of inertia converted to a value at the rotational center of axis 4. The offset from
the rotational center of axis 4 to the tool’ s center of gravity is assumed to be 50 mm or less. (Fig. 3)
If the tool’ s center of gravity is further away from the rotational center of axis 4, the speed and
acceleration must be reduced as appropriate.

*6 If the tool exceeds the permissible diameter, it will contact the robot inside the robot’ s range of
movement. (Fig. 4)

*7 To enable the alarm LED indicator, the user must provide a circuit that supplies 24 VDC to the LED
terminal in the user connector in response to the controller 1/0 output signal, etc.

*8 A force of up to three times the dynamic push-in thrust may be applied at any given moment.

*9 The static thrust refers to thrust generated within the robot’ s range of operation based on a PAPR
command (approach distance/speed settings in push motion operation).

Center of 7
| rotational axis Centerof
i W rotational axis
| N
l hd I‘ - i e
Bottom - o S . AT
" ] i /s
- —L position ' : l;;g?fé Tool YL
B r s —— v
77/ position Tool W7 1274778
1 e g
Tool' s center
Tool 50 of gravity $100
(Fig. 1) (Fig. 2) (Fig. 3) (Fig. 4)

Reference design standards: Annex | to Machine Directives, EN292-1, EN292-2, EN1050, EN60204-1,
EN775
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IX-NNN60LIO (Arm Length 600, Standard Specification)

ltem Specifications
Type IX-NNN60OO-O0L-T1
Degree of freedom Four degrees of freedom
Overall arm length 600
Arm 1 length mm 350
Arm 2 length 250
Drive method | Axis 1 (arm 1) AC servo motor + Speed reducer
Axis 2 (arm 2) AC servo motor + Speed reducer
Axi . . AC servo motor with brake + Belt + Ball-screw
xis 3 (vertical axis) spline
Axi . . AC servo motor with brake + Speed reducer +
xis 4 (rotational axis) B .
elt + Spline
Motor Axis 1 (arm 1) 400
capacity Axis 2 (arm 2) W 200
Axis 3 (vertical axis) 200
Axis 4 (rotational axis) 100
Movement Axis 1 (arm 1) degree +120
range Axis 2 (arm 2) +145
Axis 3 (vertical axis) (*1) mm 200 (Optional: 300)
Axis 4 (rotational axis) degree +360
Maximum Axis 1 + Axis 2 (maximum
. . 7121
operating composite speed) mm/sec
speed (*2) Axis 3 (vertical axis) 1393
Axis 4 (rotational axis) degree/sec 1200
Positioning | Axis 1 + Axis 2 +0.010
repeatability |Axis 3 (vertical axis) mm +0.010
accuracy (*3) | Axis 4 (rotational axis) degree +0.005
Standard cycle time (*4) sec 0.52
Load Rated K 2
capacity Maximum 9 10
Push-in Dynamic (*8) 152 (15.5)
thrust of axis
3 (vertical Static (*9) N (kgf) 108 (11.0)
axis)
Permissible |Permissible moment of ka-m? 0.06
load on axis 4 | inertia (*5) gm .
Permissible torque N-m (kgf-cm) 3.3 (33.6)
Permissible tool diameter (*6) mm ¢ 100
Origin detection Absolute
User wiring D-sub 25-pin .connector with 25-core AWG26
shielded cable (socket)
Alarm indicator (*7) One small, red LED indicator
(rated voltage: 24 V)
Two air tubes (outer diameter: ¢ 6, inner diameter:
User piping ¢ 4) (normal service pressure: 0.8 MPa)
Two air tubes (outer diameter: ¢ 4, inner diameter:
¢ 2.5) (normal service pressure: 0.8 MPa)
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Operating . - Temperature: 0 to 40°C, humidity: 20 to 85%RH
environment Ambient temperature/humidity or less (non-condensing)
Altitude m 1,000 or less
Noise dB 73
Robot weight kg 30.5
Brake power source for main unit w 24V DC £10% 20W
Controller Power supply 230V 50/60Hz 8A
Allowable supply voltage o
fluctuation & +10

Overvoltage category (IEC60664-1) Category Il
Pollution degree (IEC60664-1) Pollution degree 3

*1 To move the robot horizontally at high speed, perform teaching so that the vertical axis stays as close to
the top position as possible. (Fig. 1)
To operate the robot with its vertical axis at the bottom position, the speed and acceleration must be
reduced as appropriate. (Fig. 2)

*2 Assuming PTP instruction operation.

*3 Measured at a constant ambient temperature of 20°C.

*4 Measured when the robot is operated at the maximum speed, carrying a rated load of 2 kg.
Time of reciprocating operation over a vertical travel of 25 mm and horizontal travel of 300 mm (rough

positioning)
l 25mm

*5 The permissible moment of inertia converted to a value at the rotational center of axis 4. The offset from
the rotational center of axis 4 to the tool’ s center of gravity is assumed to be 50 mm or less. (Fig. 3)
If the tool’ s center of gravity is further away from the rotational center of axis 4, the speed and
acceleration must be reduced as appropriate.

*6 If the tool exceeds the permissible diameter, it will contact the robot inside the robot’ s range of
movement. (Fig. 4)

*7 To enable the alarm LED indicator, the user must provide a circuit that supplies 24 VDC to the LED
terminal in the user connector in response to the controller 1/0 output signal, etc.

*8 A force of up to three times the dynamic push-in thrust may be applied at any given moment.

*9 The static thrust refers to thrust generated within the robot’ s range of operation based on a PAPR
command (approach distance/speed settings in push motion operation).

300mm

suoneolyoadg "/ .

Note: Continuous operation cannot be
performed at the maximum speed.

1 Center of y
[ rotational axis Centerof
f" N
l ‘ I‘ -1 m: j e
Bottom 1 -~ =
— position ' HErs Tool 7 W74 Tool
i ;‘ TOp — - fff$¢;£ 00 ;// s O
o i position i F;g 2% /;; ;5/
Tool 0777/ R 2 auz
1 el &
P Tool’ s center
= 50 of gravity $100
(Fio- 1) (Fig. 2) (Fig. ) (Fig. 4)

Reference design standards: Annex | to Machine Directives, EN292-1, EN292-2, EN1050, EN60204-1,
EN775
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IX-NNN70C (Arm Length 700, Standard Specification)

Item

Specifications

Type

IX-NNN7000-0O00L-T1

Degree of freedom

Four degrees of freedom

Overall arm length 700
Arm 1 length mm 350
Arm 2 length 350
Drive method | Axis 1 (arm 1) AC servo motor + Speed reducer
Axis 2 (arm 2) AC servo motor + Speed reducer
Axi . . AC servo motor with brake + Belt + Ball-screw
xis 3 (vertical axis) spline
Axi . . AC servo motor with brake + Speed reducer +
Xxis 4 (rotational axis) B .
elt + Spline
Motor Axis 1 (arm 1) 750
capacity Axis 2 (arm 2) W 400
Axis 3 (vertical axis) 400
Axis 4 (rotational axis) 200
Movement Axis 1 (arm 1) degree +125
range Axis 2 (arm 2) +145
Axis 3 (vertical axis) (*1) mm 200 (Optional: 400)
Axis 4 (rotational axis) degree +360
Maximum Axis 1 + Axis 2 (maximum
: . 6597
operating composite speed) mm/sec
speed (*2) Axis 3 (vertical axis) 1583
Axis 4 (rotational axis) degree/sec 1200
Positioning | Axis 1 + Axis 2 +0.015
repeatability |Axis 3 (vertical axis) mm +0.010
accuracy (*3) [ Axis 4 (rotational axis) degree +0.005
Standard cycle time (*4) sec 0.50
Load Rated K 5
capacity Maximum 9 20
Push-in Dynamic (*8) 265 (27.0)
thrust of axis
3 (vertical | Static (*9) N (kgf) 188 (19.1)
axis)
Permissible |Permissible moment of kg-m? 0.1
load on axis 4 |inertia (*5) gm '
Permissible torque N-m (kgf-cm) 6.7 (68.3)
Permissible tool diameter (*6) mm ¢ 100
Origin detection Absolute

User wiring

D-sub 25-pin connector with 25-core AWG26
shielded cable (socket)

Alarm indicator (*7)

One small, red LED indicator
(rated voltage: 24 V)

User piping

Two air tubes (outer diameter: ¢ 6, inner diameter:
¢ 4) (normal service pressure: 0.8 MPa)

Two air tubes (outer diameter: ¢ 4, inner diameter:
¢ 2.5) (normal service pressure: 0.8 MPa)
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Operating . - Temperature: 0 to 40°C, humidity: 20 to 85%RH
environment Ambient temperature/humidity P or less (non—condens)?ng)
Altitude m 1,000 or less
Noise dB 74
Robot weight kg 58
Brake power source for main unit w 24V DC £10% 20W
Controller Power supply 230V 50/60Hz 15A
Allowable supply voltage
fluctuation PPy ° % +10
Overvoltage category (IEC60664-1) Category Il
Pollution degree (IEC60664-1) Pollution degree 3

*1 To move the robot horizontally at high speed, perform teaching so that the vertical axis stays as close to
the top position as possible. (Fig. 1)
To operate the robot with its vertical axis at the bottom position, the speed and acceleration must be
reduced as appropriate. (Fig. 2)

*2 Assuming PTP instruction operation.

*3 Measured at a constant ambient temperature of 20°C.

*4 Measured when the robot is operated at the maximum speed, carrying a rated load of 5 kg.
Time of reciprocating operation over a vertical travel of 25 mm and horizontal travel of 300 mm (rough
positioning)

300mm

Note: Continuous operation cannot be 25mm

performed at the maximum speed. L l

*5 The permissible moment of inertia converted to a value at the rotational center of axis 4. The offset from
the rotational center of axis 4 to the tool’ s center of gravity is assumed to be 50 mm or less. (Fig. 3)
If the tool’ s center of gravity is further away from the rotational center of axis 4, the speed and
acceleration must be reduced as appropriate.

*6 If the tool exceeds the permissible diameter, it will contact the robot inside the robot’ s range of
movement. (Fig. 4)

*7 To enable the alarm LED indicator, the user must provide a circuit that supplies 24 VDC to the LED
terminal in the user connector in response to the controller 1/0 output signal, etc.

*8 A force of up to three times the dynamic push-in thrust may be applied at any given moment.

*9 The static thrust refers to thrust generated within the robot’ s range of operation based on a PAPR
command (approach distance/speed settings in push motion operation).

Center of y
[ rotational axis Center of
f" N
l ‘ I‘ -1 j e
Bottom — 0 A s ot S A
— i ' b e /g s s 4 Tool
] posten 7 T B
= 4 position N7 S oy
Tool Poboziesd o ML
| aigeed )
Tool P Tool" s center
= . 5 of gravity 100
(Fig- ) (Fig.2) (Fig.3) (Fig. 4

Reference design standards: Annex | to Machine Directives, EN292-1, EN292-2, EN1050, EN60204-1,
EN775
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IX-NNN8OLI[J (Arm Length 800, Standard Specification)

Item

Specifications

Type

IX-NNN80OO-O0L-T1

Degree of freedom

Four degrees of freedom

Overall arm length 800
Arm 1 length mm 450
Arm 2 length 350
Drive method | Axis 1 (arm 1) AC servo motor + Speed reducer
Axis 2 (arm 2) AC servo motor + Speed reducer
Axi . . AC servo motor with brake + Belt + Ball-screw
xis 3 (vertical axis) spline
Axi . . AC servo motor with brake + Speed reducer +
Xxis 4 (rotational axis) B .
elt + Spline
Motor Axis 1 (arm 1) 750
capacity Axis 2 (arm 2) W 400
Axis 3 (vertical axis) 400
Axis 4 (rotational axis) 200
Movement Axis 1 (arm 1) degree +125
range Axis 2 (arm 2) +145
Axis 3 (vertical axis) (*1) mm 200 (Optional: 400)
Axis 4 (rotational axis) degree +360
Maximum Axis 1 + Axis 2 (maximum
: . 7121
operating composite speed) mm/sec
speed (*2) Axis 3 (vertical axis) 1583
Axis 4 (rotational axis) degree/sec 1200
Positioning | Axis 1 + Axis 2 +0.015
repeatability | Axis 3 (vertical axis) mm +0.010
accuracy (*3) [ Axis 4 (rotational axis) degree +0.005
Standard cycle time (*4) sec 0.52
Load Rated K 5
capacity Maximum 9 20
Push-in Dynamic (*8) 265 (27.0)
thrust of axis
3 (vertical | Static (*9) N (kgf) 188 (19.1)
axis)
Permissible |Permissible moment of kg-m? 0.1
load on axis 4 |inertia (*5) gm '
. N-m
Permissible torque (kgfcm) 6.7 (68.3)
Permissible tool diameter (*6) mm ¢ 100
Origin detection Absolute

User wiring

D-sub 25-pin connector with 25-core AWG26
shielded cable (socket)

Alarm indicator (*7)

One small, red LED indicator
(rated voltage: 24 V)

User piping

Two air tubes (outer diameter: ¢ 6, inner diameter:
¢ 4) (normal service pressure: 0.8 MPa)

Two air tubes (outer diameter: ¢ 4, inner diameter:
¢ 2.5) (normal service pressure: 0.8 MPa)
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Operating . - Temperature: 0 to 40°C, humidity: 20 to 85%RH
environment Ambient temperature/humidity P or less (non—condens)?ng)
Altitude m 1,000 or less
Noise dB 74
Robot weight kg 60
Brake power source for main unit w 24V DC £10% 20W
Controller Power supply 230V 50/60Hz 15A
Allowable supply voltage
fluctuation i ° % +10
Overvoltage category (IEC60664-1) Category Il
Pollution degree (IEC60664-1) Pollution degree 3

*1 To move the robot horizontally at high speed, perform teaching so that the vertical axis stays as close to
the top position as possible. (Fig. 1)
To operate the robot with its vertical axis at the bottom position, the speed and acceleration must be
reduced as appropriate. (Fig. 2)

*2 Assuming PTP instruction operation.

*3 Measured at a constant ambient temperature of 20°C.

*4 Measured when the robot is operated at the maximum speed, carrying a rated load of 5 kg.
Time of reciprocating operation over a vertical travel of 25 mm and horizontal travel of 300 mm (rough
positioning)

300mm
Note: Continuous operation cannot be 25mm
performed at the maximum speed.

suoneolyoadg "/ .

*5 The permissible moment of inertia converted to a value at the rotational center of axis 4. The offset from
the rotational center of axis 4 to the tool’ s center of gravity is assumed to be 50 mm or less. (Fig. 3)
If the tool’ s center of gravity is further away from the rotational center of axis 4, the speed and
acceleration must be reduced as appropriate.

*6 If the tool exceeds the permissible diameter, it will contact the robot inside the robot’ s range of
movement. (Fig. 4)

*7 To enable the alarm LED indicator, the user must provide a circuit that supplies 24 VDC to the LED
terminal in the user connector in response to the controller I/O output signal, etc.

*8 A force of up to three times the dynamic push-in thrust may be applied at any given moment.

*9 The static thrust refers to thrust generated within the robot’ s range of operation based on a PAPR
command.

i Center of y
[ rotational axis Centerof
F N
l ‘ I‘ -1 j e
Bottom - o L
—L position -' 2 ool 773775 Tool
# ;. TOp — H ;11 ;;A ;// P
g position i F;g b, /;; ;5/
Tool P 77 N ot NLLL
“Tool' s center
= 50 of gravity 100
(Fio- ) (Fig. 2) (Fig. ) (Fig. 4)

Reference design standards: Annex | to Machine Directives, EN292-1, EN292-2, EN1050, EN60204-1,
EN775
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7.2 External Dimensions
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User Connector @‘
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Height 10 (M4)
Depth 5 (*2)

| Detailed view of panel (1/2) |

| Detailed view of arm tip (1/2)

External force applied to the spacers must not exceed 30 N in the
axial direction or 2 N-m in the rotating direction (for each spacer).
The LED operates only when the user provides a circuit that receives
controller I/O output signal and supplies 24 VDC to the LED terminal
in the user connector.
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IX-NNN60OO
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Detailed view of arm tip (1/2) | Detailed view of panel (1/2)
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(D-sub 25-pin connector
for user wiring (socket), S . .
o , fixing screw M2.6) ﬁ’ 77777 o . 1. The holes for the 3—M4 screws (depth 8) pierce through the
- ‘ v T = thickness of the arm’s side wall.
by i _ ALM (*3) Q *2:  External force applied to the spacers must not exceed 30 N in
| the axial direction or 2 N-m in the rotating direction (for each
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o Secti Brake-release switch)/ o~ *3:  The LED operates only when the user provides a circuit that
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Depth 5 (*2)

| Detailed view of panel (1/2)
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for user wiring (socket), &
o @ N , fixing screw M2.6) —F 2
- 72, _—] ! -
5 i f— o ALM() ! S
2 @ i
"// & BK SW \‘@“ | *1: The holes for the 3-M4 screws (depth 8) pierce through the
o (Brake-release switch) /’Lu 2 thickness of the arm’s side walll.
A Section A-A —_— ﬁ ‘ @ N *2:  External force applied to the spacers must not exceed 30 N in
¢ 18, hollow © ‘ ©) the axial direction or 2 N-m in the rotating direction (for each
0 ! spacer).
¢ 25h7(- g 21) Spacer 30 0 *3:  The LED operates only when the user provides a circuit that
Outer diameter ¢ 7 ™~ receives controller I/O output signal and supplies 24 VDC to the
Height 10 (M4) LED terminal in the user connector.

Detailed view of arm tip (1/2) |

Depth 5 (*2)

| Detailed view of panel (1/2)
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7.3 Robot O

IX-NNN50OO

peration Area

200

(Operation prohibited area)

Movement range

IX-NNN60O

(Op

eration prohibited ar

Movement range

ea)

Stopper position range

Stopper position range
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IX-NNN7000

(Operation prohibited area)

| Movement range | Stopper position range
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IX-NNN80OO

250 - 4

(Operation prohibited area)

| Movement range | Stopper position range
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Machine Harness Wiring Table
DWG No. 1069363*

(1) PG cables (inside machine)

Base end Arm end
Tube : Pin ; Pin| a: Tube ;
symbol Connector Signal No. Connection ol Signal Connector symbol IDNo.| Wire
Mini universal Mini universal
Mate-N-Lock BATH| 1 1 |BAT+| Mate-N-Lock Red
plug housing BAT—| 2 2 |BAT —| Socket housing White
S 172169-1 SD | 3 3| SD |[for panel Red
a |(yco —sSD| a 4 | —sp |installation N Mwhite
- |Electronics Vee | S 5[ Vcc | 172169-1 E Red
> |AMP) (Tyco -
[®) GND | 6 6 | GND . White
- - Electronics
Shield| 7 7 | Shield AMP) Green
8 8
9 9
BAT+| 1 1 |BAT+ Red
BAT—| 2 2 |BAT— White
™ SD | 3 3| SD Red
Q Same as above —>214 4| —sSD ® |[White | 0.3 mm’
= Vee | 5 5| Vce | sameasabove | & [ Red | shield
> GND | 6 6 | GND % [ White] wire
© Shield | 7 7 | Shield Green
8 8
9 9
BATH+| 1 1 |BAT+ Red
BAT—| 2 2 |BAT— White
ot SD | 3 3| SD Red
< —SD| 4 4| —=sD <« || White
O | Same as above 5 5 R Red
- Ve VEC | same as above | ¥ e
> GND | 6 6 | GND White
© Shield Shield Green
8 8
9 9
(2) M cables (inside machine) DWG No. 1068651*
Base end Arm end
Tube . Pin . i i Tub .
symbol Connector |Signal | C ™ Connection Eg‘ Signal| ~ Connector syrlilbzl ID No.| Wire
Mini universal U 1 1 U mir;i u’\nli\ll_erslfl U 1
Mate-N-Lock plug ate-N-Lock
M2 |housing 172167-1 v |2 2l Vv Socket housing for v 2
(Tyco Electronics W |3 3| W '1)?2?53_516 ation W 3
AMP) cC-G|4 4 | C = (5|(Tyco Electronics AMP)| C = (5 4
U 1 1 8] U 5
\% 2 2 V \% 6
M3::|:Same as: above W |3 3 W | Same as above W 7
C-G| 4 4|1C-G Cc-G 8 Flexible
121 1| U U 9 cable
Vo2 2| V \' 10
M4 | Same as above TRE 3T W | Same as above [ W 11 16
C G| 4 4|1C-G c-G||12 AWG18
Mini universal BK— |1 1| BK— Mir;i u’\nli\ll_ers:I BKk—1|| 13
Mate-N-Lock plug ate-N-Lock
BK 3 | housing 172165-1 BK+ |2 2| BK+ g;’rf';f:n';‘t’:lggg;"' BK+ ] 14
(Tyco Electronics 172157-1
AMP) (Tyco Electronics AMP)
BK 4 | Same as above BK—| 1 1| BK—| Same asabove [BK— || 15
BK+ | 2 2 | BK+ BK+ || 16




12X

(3) UA, UB cables (outside machine)

INTELLIGERNNT
ACTUATOR

DWG No. 1069364*

Base end Arm end
s;ll-;iil Connector | Signal Eg‘ Connection "3';‘ Signall  Connector s;;ti)%l IDNo.| Wire
Double:brazed :==:|:=i=sizz s s iy Double brazed
relay plug g e | 1| U1 |crimp socket c
DF11-14DEP-2C DF11-14DEP-2
(Hirose Electric) H g g g 8 g (Hirose Electric)
U4 |4 4 U4
Us |5 5| US
U6 |6 6| UB
UA U7 |7 7|1 U7 UA || Black
us |8 8| U8
Ug |9 9|1 U9
U10 |10 10| U10
utlt |11 1] Ut
Uiz |12 12| U12
U13 |13 13| U13
utl4 |14 14] U14
uts |1 1] U5
Ul | 2 2| U6
ul7 | 3 3| ut7
Uig |4 4| U18 0.3 mm2
ut9 |5 5| U19 shield
U20 | 6 6| U20 White |  wire
u21 |7 7| U21 | Same as above | UB
UB | Same as above 022 |8 s U2
U23 | 9 9| U23
u24 |10 10] U24
u2s5 |11 11] U25
LED+24v| 12 2] = —
LEDG24V| 13 131 — -
— |14 14| FG Green
Mini universal BK4 |1 1 |LED+24V |Single brazed Red
sw ezt [cou [l | o o
(Tyco Electronics — | (Hirose Electric)
AMP) BK3 |3 1| BK 4 |Single brazed White
Eg-rg_germinal Ytype) FG |— 2 [com CDr|I=n3:P3SSC.’gé;et Black
\j.-_..-._..' 3 | BK3 |(Hirose Electric) BK Red
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IR T ELEIGERAT
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Robot Cable Wiring Table
(1) PG cables (outside machine) DWG No. 1068656*
Robot end Controller end
S;;t;)eol Connector Signal E': Connection Zg‘ Signal Connector s;?nt:;l IDNo.| Wire
Female crimp |BATH+| 1 1| — |Housing -
connector BAT—| 2 2| — |KEC-15P —
TCI:F3BA-1OD-2.5 SD |3 3 — (JST) —
INPGT (Hirose Electric) —SD|4 4| — —
INPG2 Vee |5 5| — |Contact —
INPG3 GND | 6 6| — [JK-SP2140 PG
INPG4 BK—| 7 XX 7 sp |WUST) b2 [,
BK+ |8 & [—5D pes | 2a | yioos
FG |9 N _w 9 |BAT+| Connector hood PG4 ot
— 10 10 [BAT— 313/\ O
11| Vee or White 1
XX 17HE-23150-C) =
:g GND | ppk) :\I/)Eatck:
BK— “red
XX 14 [BK+ Yhisck
15| — —
(2) M cables (outside machine) DWG No. 1068655*
Robot end Controller end
s;rl:w%%l Connector | Signal EIS Connection Elc? Signal Connector S;l:]%il IDNo.| Wire
Mini universal U 1 11C -G Reverse plug 4
hovang o panel - L V|2 2| U |aic2s 1
M1 |installation172159-1 e 3| v |4-sTF-7.62 M1 2
(Tyco Electronics (Phoenix)
AMP) C-G|4 4| w 3
u |1 1|C-G 8
Vo2 2| U 5
M2 | Same as above TRIE a3l v Same as above | M 2 o
C-G|4 4| W 7 16 x
u |1 1|C-G 12 AWGT8
\ 2 2 9] 9
Same as above
M3 | Same as above W 13 a3l v M3 10
C-G|4 4| W 1
u |1 1(C-G 16
Vo2 21 U 13
S b Same as above
M4 ame as above W T3 3 v M4 M
C-G|4 4| W 15
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(3) UA, UB cables (outside machine)

INTELLIGERNNT
ACTUATOR

DWG No. 1068657

Robot end Controller end
Tube Connector | Signal|Pin Connection Pin Signal Connector | TUbe [ID No.| wire
symbo No. No,| symbol
Double brazed S — Bare terminal (Y
crimp socket Ui |1 1| U1 |type) FO.3-3 Ut | !
s B [0z T2 X 2T U2 fameas soove| vz [T
uUus |3 XX 3| U3 | Sameasabove | U3 [T
U4 |4 4| U4 | Sameasabove | U4 || “onaa
Us |5 XX 5| U5 | Sameasabove | us | “hie!
U |6 6| UB | Sameasabove | U6 | “thet
UA u7 |7 XX 7| U7 | Sameasabove | U7 || "ov!
Us | 8 8| U8 | Sameasabove | ug | "eon!
ug 19 ><>< 9| U9 | Sameasabove | U9 | Pink1red
U10 |10 10| U10 | Same as above | U10 | T |
utt |11 )O( 11] U1l | Same as above | u11 || OFnge?
U12 |12 12| U12 | Same as above | u12 || OEnge?
U13 |13 13| U13 | Same as above | U13 | "4 g
Ut4 |14 »( 14| U14 | Same as above | U14 | “Siga| {5px
u1s |1 X>< 1| U15 | Same as above | U15 [ V"2 | AWG26
Ulé | 2 2| U16 | Same as above | U16 || “fhie?
Uiz | 3 )O( 3| U17 | Same as above | y17 | Yelow2
Uig | 4 4| U18 | Same as above | U18 | Yeou?
Utg | 5 X>< 5| U19 | Same as above | U19 || Pink2red
U20 | 6 6| U20 | Same as above | U20 |
u21 |7 X>< 7| U21 | Sameasabove | U21 |~ red
UB | Same asabove | U22 | 8 8| U22 | Same as above | U22 | “Eak
u23 | 9 >O< 9| U23 | Same as above | U23 || “¥I*
u24 (10 10| U24 | Same as above | U24 | “$h3e
U25 |11 XX 11| U25 | Same as above | U25 || Vhes
LED+2y| 12 12|LED+M4V| Same as above | Lepvaav| YWhie3
LEDG24V| 13 13|LEDGUV| Same as above | Lepcaay|| elow3
— |14 M —| FG | Sameasabove | FG | Green
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8.

8.1

Warranty

Warranty Period

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

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

8.2

Scope of Warranty

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

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

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

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

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

Aueuep) ‘g .

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

[1]
[2]

[3]

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

Anything other than our product

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

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

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

Wear, depletion or other expected result of use

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

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

8.3

Honoring the Warranty

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

8.4

Limited Liability

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

(2) We shall not be liable for any program or control method created by the customer to operate our
product or for the result of such program or control method.
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8.5

(1)

()

@)

8.6

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

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

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

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

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

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

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

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

Other Items Excluded from Warranty

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

[11 Guidance for installation/adjustment and witnessing of test operation

[2] Maintenance and inspection

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

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

Revision Date Revision Description

April 2011 Fourth Edition
A page for CE Marking added

March 2012 Fifth edition
Introduction, Safety Symbols and Safety Precautions are deleted
Pg.1to7 Safety Guide added

Pg. 8 Caution in Handling added

Pg. 18 Brake voltage source capacity from 20W to 30W —
changed to 20W

Pg. 28 Caution notes added telling to go to see the doctor to have

an appropriate treatment when the grease got into an eye
Pg. 50, 52, 54, 56

Brake voltage source capacity 20W added to specifications
Pg. 70, 71 Contents changed in 8. Warranty

August 2012 Sixth edition
4.1 Installation Posture added

AojsiH ebuey)n .
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1A1

Quality and Innovation

IA | 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: wwwe.iai-robot.co.jp/

Technical Support available in USA, Europe and China

IA Il America, Inc.

Head Office: 2690 W. 237th Street, Torrance, CA 90505
TEL (310) 891-6015 FAX (310) 891-0815
Chicago Office: 1261 Hamilton Parkway, Itasca, IL 60143
TEL (630) 467-9900 FAX (630) 467-9912
Atlanta Office: 1220 Kennestone Circle, Suite 108, Marietta, GA 30066
TEL (678) 354-9470 FAX (678) 354-9471
website: www.intelligentactuator.com

IA Il Industrieroboter GmbH

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

1Al (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

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

Copyright © 2012. Aug. IAl Corporation. All rights reserved.
Pyrg 9 P g 12.08.000



	IAI_IX_scara-robot-230V-servo_handleiding
	IX-NNN25_35_ME3624-7A
	Notes on Supplying Brake Power (+24 V) to X-SEL-PX/QX Controllers
	Please Read Before Use
	CE Marking
	Table of Contents
	Safety Guide
	Caution in Handling
	1 Names of Robot Parts
	1.1 Labels
	1.2 Label Positions

	2 Transportation and Handling
	2.1 Handling of the Carton
	2.2 Packing Condition of the Robot
	2.3 Handling of Individual Components
	2.4 Checking after Unpacking
	2.5 Transporting the Robot

	3 Installation Environment and Storage Environment
	3.1 Installation Environment
	3.2 Installation Platform
	3.3 Storage Environment

	4 How to Install
	4.1 Installation Posture
	4.2 Installing the Robot
	4.3 Connecting the Controller
	4.4
 Checking after Installation

	5 Precautions for Use
	5.1 Reference Acceleration/Deceleration Settings
	5.2 Tools
	5.3 Carrying Load
	5.4 User Wiring and Piping

	6 Inspection/Maintenance
	6.1 Inspection/Maintenance
	6.2 Battery Replacement
	6.3 Absolute Reset Procedure

	7 Specifications
	7.1 Specification Table
	7.2 External Dimensions
	7.3 Robot Operation Area
	7.4 Wiring Diagram
	7.5 230V Circuit Components

	8. Warranty
	8.1 Warranty Period
	8.2 Scope of Warranty
	8.3 Honoring the Warranty
	8.4 Limited Liability
	8.5 Conditions of Conformance with Applicable Standards/Regulations, Etc., and Applications
	8.6 Other Items Excluded from Warranty

	Change History

	IX-NNN50_60_70_80_ME3620-6A
	CAUTION
	Please Read Before Use
	CE Marking
	Table of Contents
	Safety Guide
	Caution in Handling
	1 Names of Robot Parts
	1.1 Names of Parts
	1.2 Labels
	1.3 Label Positions

	2 Transportation and Handling
	2.1 Handling of the Carton
	2.2 Packing Condition of the Robot
	2.3 Handling of Individual Components
	2.4 Checking after Unpacking
	2.5 Transporting the Robot

	3 Installation Environment and Storage Environment
	3.1 Installation Environment
	3.2 Installation Platform
	3.3 Storage Environment

	4 How to Install
	4.1 Installation Posture
	4.2 Installing the Robot
	4.3 Connecting the Controller
	4.4
 Checking after Installation

	5 Precautions for Use
	5.1 Reference Acceleration/Deceleration Settings
	5.2 Tools
	5.3 Carrying Load
	5.4 User Wiring and Piping

	6 Inspection/Maintenance
	6.1 Inspection/Maintenance
	6.2 Battery Replacement
	6.3 Absolute Reset Procedure

	7 Specifications
	7.1 Specification Table
	7.2 External Dimensions
	7.3 Robot Operation Area
	7.4 Wiring Diagram
	7.5 230V Circuit Components

	8. Warranty
	8.1 Warranty Period
	8.2 Scope of Warranty
	8.3 Honoring the Warranty
	8.4 Limited Liability
	8.5 Conditions of Conformance with Applicable Standards/Regulations, Etc., andApplications
	8.6 Other Items Excluded from Warranty

	Change History



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /MS-Gothic
    /MS-Mincho
    /MS-PGothic
    /MS-PMincho
    /SymbolMT
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF000d>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [420.945 595.276]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /MS-Gothic
    /MS-Mincho
    /MS-PGothic
    /MS-PMincho
    /SymbolMT
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF000d>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [1369.134 932.598]
>> setpagedevice


