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Introduction

Thank you for purchasing an IAl Horizontal Articulated Robot.

This manual describes the handling, structure, maintenance and other important aspects of the
IX-Series Horizontal Articulated Robot (IX-NNN-1205/1505), and provides the user with
information necessary to the safe operation of the robot.

To ensure safe operation, be sure to read this manual and fully understand its content before
using your |X-Series robot. After reading this manual, keep it in a convenient place for reference
whenever needed.

Please refer to the separate manual for other arm sizes, cleanroom specifications, dust-
proof/splash-proof specifications and wall-mount specifications. The standard specifications and
items that apply commonly to all specification types are covered in this manual.

Please refer to the separate controller manual for operation programs and other specifications or
instructions involving the controller.

Caution

® The unauthorized use or reproduction of all or part of this manual is strictly
prohibited.

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

® Should you find any error in the descriptions contained in this manual, or if you have
any comments or feedback, please contact IAl America, Inc.

Contact us at:
IA Il America, Inc.
2690 W. 237th Street, Torrance, CA 90505

Tel: (310)891-6015
Fax: (310)891-0815
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1. For Safe Use of Robots

1.1 Safety Symbols

Industrial robots are machines offering an advanced programming function and capable of realizing highly
flexible movements. When using industrial robots, therefore, be sure to observe the safety instructions and

precautions applicable to these robots. Failure to provide the necessary safety measures or incorrect
handling of the robot may not only cause the robot to break down or sustain damage, but it can also lead
to a major accident involving the operator (person who installs, operates, adjusts/inspects or otherwise
handles the robot) including injury or even death.

Failure to observe this instruction is likely to result in serious injury
Danger or death.
ﬂ Warning g:g;:e to observe this instruction may result in serious injury or
. Failure to observe this instruction may result in injury or damage
Caution to the equipment.
0 Note Failure to observe this instruction will not result in injury, but it
should be heeded to ensure proper use of the product.

1.2 Safety Precautions

General precautions regarding the handling of robots are provided on the following pages. For any work
that must be performed with the robot’s operating range, specify a work procedure, etc., and make sure it
is communicated to, and fully understood by, each operator.
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[ Precautions for Installation of the Robot ]

(1)

(6)

(7)

9)

Ensuring a proper service environment
Refer to the section entitled “Installation Environment and Storage Environment” to secure a proper
service environment for the robot.

Ensuring a space to cover the robot’s operating range
Refer to the section entitled “Robot Operation Area” to secure a sufficient operation area for the
robot.

Ensuring work/maintenance space
Ensure a sufficient range of operation for work and maintenance so that operation, adjustment and
inspection can be carried out without a problem.

Location for installation of control unit
Install the control unit, such as a controller, at a location outside the robot’s range of movement, from
which robot operation can be observed in its entirety.

Installation of a safety cage

Install a safety cage or enclosure, or stretch ropes or chains, around the perimeter of the robot’s
range of movement, so that the operator and bystanders cannot easily enter or bring objects into the
robot’s operation area.

Installation of interlocks

Install a switch (sensor) at the entrance to the safety cage, enclosure or other safety barrier and
interlock it to the robot, so that the robot will stop operating the moment the door, ropes, chains, etc.,
are opened. Additionally, make sure that entry into the operating range is not possible other than
from the interlocked entrance.

Installation of an emergency-stop switch
Provide an emergency-stop switch at a location that is instantly accessible by the operator in case of
an emergency.

Attachment of caution labels

Be sure to attach the supplied caution labels at the entrance to and exit from the operation area or
other location, placing such labels where the operator can easily see and recognize them. Also,
maintain the legibility of caution labels by making sure they are not removed or smudged.

Prohibition of robot modification
Never attempt to modify the robot or controller.

(10) Protection against flying work

If there is a possibility that the work held by the robot may be released and allowed to fly off, drop or
otherwise jeopardize the operator’s safety, implement appropriate protective measures in
consideration of the size, weight, temperature, chemical properties and other characteristics of the
work.

Danger

® The safety of the operator and bystanders cannot be assured if the above precautions for

installation are not heeded. Failure to observe these precautions may result in a serious accident
or damage to the robot.
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[ Precautions for Work Near the Robot ]

Contact with a moving robot may result in a serious accident. Be sure to observe the following items:

(1) Prohibition against entering the robot’s range of movement during operation
Never enter the robot’s range of movement while it is operating or in the ready mode.

(2) Before entering the robot’s range of movement
If you must enter the robot’s range of movement, always press the emergency-stop switch or turn off
the power to halt the robot’s operation before entering.

(3) Operation inside the safety cage
For teaching, inspection and other operations that require the operator to work in the safety cage or
enclosure while the robot is operating, specify a work procedure and make sure it is communicated
to, and fully understood by, each operator. Additionally, the following measures should be taken:

¢ The operator shall carry a hand-held emergency-stop switch at all times so that the robot can be
stopped as soon as an abnormal condition arises.

¢ A person other than the operator shall monitor the work to ensure that operation of the robot can be
stopped as soon as an abnormal condition arises.

¢ A person other than the operator shall monitor the work in order to make sure that no unauthorized
person will inadvertently operate the switches or controls.

o A “Work in Progress” sign must be displayed in a conspicuous location.

&Danger Warning

® Failure to observe the above precautions for work near the robot may result in serious injury or
death.

® Do not enter the robot’s range of movement while it is operating.

® Always press the emergency-stop switch or turn off the power before entering the robot’s range of
movement.

® A person other than the operator must be sure to monitor the work whenever the operator enters
the robot’s range of movement.
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[ Precautions for Operation of the Robot ]

(1)

(2)

Power on
Before turning on the power, confirm that no one is working in the immediate vicinity of the robot.

Performing work when the robot is operating
Before entering the robot’s range of movement to perform setup or any other task, always press the
emergency-stop switch to disable operation of the robot.

Action to take upon detection of abnormality

If noise or vibration is detected when the robot is operating, immediately stop the robot, investigate
the cause, and take appropriate action. Continuing to operate the robot without correcting the
problem will damage the robot.

Acceleration setting

Operate the robot at an appropriate rate of acceleration in accordance with the load being carried.
Failure to set the acceleration properly will shorten the service life of the drive part, cause damage,
and generate vibration during positioning. (See “Reference Acceleration/Deceleration Settings.”)

Program operation check

Prior to running your program, be sure to confirm its proper operation at safe speeds. If the program
contains an error, the robot may move to an unexpected position and damage the work or its own
components.

&Danger Warning Caution

Failure to observe the above precautions for robot operation may result in a serious accident or
damage to the robot.

Always press the emergency-stop switch before entering the robot’s range of operation.

If the robot is found abnormal, stop the robot immediately and investigate the cause. Failure to do
so may damage the robot.
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[ Precautions for Teaching and Inspection/Maintenance/Adjustment Operations ]

(1) Special training for teaching personnel
Teaching operators must receive “special training on industrial robots.”

(2) Special training for inspection/maintenance/adjustment personnel
Inspection, maintenance and adjustment must be performed by qualified personnel who have
received “special training on industrial robots.”

(3) Participation of inspection/maintenance/adjustment personnel in IAl's seminar on robots
Inspection, maintenance and adjustment must be performed by qualified personnel who have
participated in the robot seminar organized by IAl or in the presence of personnel who have
participated in the seminar.

(4) Understanding the robot’s characteristics and work procedure
Do not perform teaching, inspection, maintenance or adjustment without a full understanding of the
robot’s characteristics and work procedure. Any attempt to perform work without the required
knowledge may result in a serious accident.

(5) Items to note on teaching and inspection/maintenance/adjustment
Observe the following items in addition to the aforementioned precautions:

» Before commencing the work, confirm that all emergency-stop devices are functioning properly.

e Turn off the power to the robot if work can be performed without the robot being operated.

¢ Do not enter the robot’s range of operation unless necessary.

o If any externally connected equipment is used, make sure it is not operating. Alternatively, make an
arrangement so that only the operator can control the equipment.

¢ 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
operate abnormally, resulting in a serious accident.

Danger Warning

® Failure to observe the above precautions for teaching and inspection/maintenance/adjustment
operations may result in a serious accident. Additionally, it may cause the robot to operate
abnormally or sustain damage.

® Always confirm that all emergency-stop devices are functioning properly before commencing the
work.

® Always press the emergency-stop button before entering the robot’s range of movement.
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1.3 Conducting Special Training on Industrial Robots

IAl's horizontal articulated robots 1X120/150 are classified as industrial robots under JIS B 0134, but they
are not regarded as the dangerous/harmful robots defined under Article 59 of the Occupational Health and
Safety Law and other relevant ministerial ordinances, etc.

To ensure safe use of these robots, however, operators who perform any operation (teaching,
programming, operation check, inspection, adjustment, repair, etc.) involving industrial robots must
receive “special training on industrial robots.”

1.4 Warranty Period and Scope of Warranty

Your IX-Series robot has passed the inspections performed by IAl prior to shipment.
However, we offer the following warranty to cover an unforeseen failure.

[ Warranty Period ]

The warranty period will end when any of the following periods elapses:

¢ Elapse of 18 months after shipment from IAl
¢ Elapse of 12 months after delivery to the location specified by the user
¢ Elapse of 2,500 hours of operation

[ Scope of Warranty ]

Should a manufacturing defect be found during the above warranty period despite proper use of the
product, 1Al will repair the defect free of charge.
However, the following items are not covered by the warranty:

¢ Result of aging, such as natural discoloration of paint

e Consumption of consumable parts (battery, timing belt, cable, etc.) due to use

¢ A minor irregularity, such as noise, whose severity depends on subjective judgment but does not
affect product quality or function

¢ A defect arising from improper use or handling by the user

¢ A defect arising from inappropriate or erroneous maintenance/inspection

¢ A defect arising from modification not approved by IAl or its agent

¢ A defect arising from the use of parts other than genuine 1Al parts

¢ A defect arising from an act of God, such as an earthquake, storm, flood or lightning, accident, fire
or other unforeseen event

This warranty only covers the product unit delivered. 1Al shall bear no responsibility for any secondary loss
caused by a defect in the delivered product.

The user must bring the defective product to our factory in order to have it repaired.

Separate fees will apply if an engineer is sent to the user’s site, even during the warranty period.
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2.

Names of Robot Parts
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2.2 Robot Controller
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2.3 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.

(1) Labels on the Robot

Prohibition of entry into
the operation area

Warning on handling of Warning against

electric shock

A i & [ADANGER

o HEE G EHET ) F M ARIE

s EEFEHERIThS

® KEEP CLEAR OF WORK
AREA DURING OPERATION.

® SEATOUS THJURY WAY
RESULT.

the vertical axis
i+

-
A o

Zdhiz L, B S e, B8
EtltRwT{Fd g Ofty b
FOWMIRE c & EAS 5 —
ESABELEYET,
Flansa don't apply eicassive
sidewaye load or shoch load to
the I-gnis §latl as if may vause
of serious domage to the robot.

[ ™

A"
WARNING

FEIR

Robot serial number

A WARNING

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

ELECTRIC HAZARD

NEOEL
SERIRL He.

[A-HHN1505-3L-T1
{{350208

NACE [H JAPAK

(2) Labels on the Controller

Caution/warning on handling
of the controller

MOGDEL CIA-NNM1505-3L-T1

ARM LENGTH :150mm

PAYLOAD  Rated Kg/Maximum Kg

WETLGHT 1 Ks

MOTOR POWER:Axisl 12W, Axis2 12W,
Axia3 12W, Axisd aDW

DATE 12271072006

IAl Corporation

645-1 SHIMIZU HIROSE

SHIZUDKA-CITY, SHIZUOKA

424-0102 JAPAN

Designation of the connected robot

[ PaMER [ AC200-23DU4L0N 5D-BDHz ]

A EL |LRRNING
e -t I
R A o Fo R T
A ~ Powar doun betars
renovIng cables

[ &8 [ACATION

A GERALGGT Mau,
= lse 1A spaclflad cablas only,

=@ b O—F.
Y S —
- EFEREL T & s
I B | toossbommlsben. TF e
(WO " VP
Thia controller has been canfigured far
A SCARA Eobat
and will mot serforn eroserly if ronnected with
CAUTIGH other Robet.

l-:l'/ FO—ZREkAemr—2"

Controller serial number
(Other than CE-certified models)

Controller serial number
(CE-certified models)

MODEL  XSEL-WMN15Q5-N1-EEE-2-2 lAlcorpomﬂon
SERTAL Ma. XX150432 MADE IN JAPAN MODEL XGEL-KX-MNNM1lB0G-M1-EEE-2-2
id] r{150432
INPUT 230V ~ 1DI1YA-3410VA MAX.
P20 c€

MADE TN JAPAH

Danger

Warning

Caution

damage to the robot.

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

10
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2.4 Label Positions

Label Positions on the Robot

Warning on handling
of the vertical axis

Robot serial number

N IS 05-3L-T1
JIRUL b IO ME LRI

Z8 L, iR, T
iy Ty, Of g bap
£ 1t EES At

e RN

Fleman dor & apply wecosal

wldenrye Liad ar 1ioek l1ed o

by Taxls wbofh an F my coam
uirioig dunp to b robed

A WARNING

CE-certified robot (Provided . Warni inst
only for CE-certified models) - arning agains
1 . electric shock

HODEL P TE-NNH1505-3L-T1 \ 3

ARM LENGTH : 150mm

BAYLOAD ‘Rated Ke/MaxImun Ke

WEIGHT i El

WOTOR POWER:Arlel 12K Awlsd 13H.

K1a3 13K, ANlsd 40W

DATE 22/10/°2008

141 c €

BT zloRd EITY, BiR00AK,, EEEE

CRLRIE SR ok FLESTRIS HAZAID

Label Positions on the Controller

Controller serial number

WEDEL ¥BEL—HH HLG | 5-HeEEE-2—1
BEALAL Wi, Eramiass UREE 1 JLRR

Caution/warning on handling of the controller

AL¥E WARHING

SeraeRiN W
I

S HAT

MBS (e rhY
o Rrm e e

1
ERERERFEA L

Oy |k BCARK Robot
- CAUTIOH

LLLEDEE: TR LIS L g B

i aitiin 111 11 vvm sl F veam ad R shr Trs

Designation of the connected robot

11
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3. Transportation and Handling

3.1 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.

3.2 Packing Condition of the Robot

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

&Warning &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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3.3 Handling of Individual Components

The robot and controller are supplied as a set.

The combination is indicated on the “designation of the connected robot” label attached on the controller.

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.

3.4 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

[ R ) RN N

Accessories

Eyebolt

D-sub connector

Hood set (for D-sub connector)
Caution label

Positioning label

KPIO flat cable

S AN

.

Optional parts

/ PC software (type: |A-*******) \

7 Floppy disk 2 )
PC connection cable 1
Hand-held emergency-stop switch 1
\_Operation manual for PC software 1 _J
Absolute reset adjustment jig (type: JG-*)
(" Positioning jig for axes 1 and 2 (pin) 1 D
L Positioning jig for axis 4 (plate) 1 )

w)solute-data backup battery (AB-3) /

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.
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3.5 Transporting the Robot

When transporting the robot alone, hang the cable over your arm and carry the robot by holding the base
and arm 2 with both hands.
Do not hold the robot only by arm 2 or the wiring duct.

&Danger &Warning

® If the robot is held only by arm 2 or an excessive load is applied to arm 2, the robot may be
damaged.

® While transporting the robot, be careful not to drop the robot as it may result in injury or damage
to the robot.

14
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When transporting the robot that has been assembled with an equipment, etc., produce a bracket
conforming to the specifications below and affix arm 2 to the equipment’s platform, etc., using the bracket.

(5]

12.5 ¢4 hole

150
145£0.7

05 hole

Arm affixing
bracket

N3

Material: SPCC or
equivalent

12.5

Platform

N )

15

During the transport, move the equipment slowly by paying attention to the balance of the robot and avoid
applying vibration or impact to the robot.

The tapped holes on the side face of arm 2 are through holes. Do not use screws that are 6 mm or longer,
because they may contact the mechanical parts inside the arm.

Danger Warning

® If the robot is held only by arm 2 or an excessive load is applied to arm 2, the robot may be
damaged.

® While transporting the robot, be careful not to drop the robot as it may result in injury or damage
to the robot.

® When transporting the robot that has been assembled with an equipment, etc., be sure to affix
arm 2. During the transport, pay attention not to apply vibration or impact to the robot.

15
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4. Installation Environment and Storage Environment

4.1 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

« 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.

4.2 Installation Platform

Since the platform on which the robot is installed receives a reactive force, ensure that the platform has
sufficient rigidity.

¢ The surface on which the robot is fixed must have a thickness of 8 mm or more.
The levelness of the robot installation surface must be at least +0.05 mm.
¢ Drill tapped holes of the following dimensions in the mounting surface of the platform.
Model Tap size Remarks
M3: Effective threads --- 3 mm min. (steel platform) (or 6 mm min.
(aluminum platform))
M4: Effective threads --- 4 mm min. (steel platform) (or 8 mm min.
(aluminum platform))
¢ 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.

IX-NNN12**/15** M3 or M4

4.3 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.

Danger 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.

16
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5. Installation of the Robot

5.1 Installing the Robot

Install the robot on a level surface.
Securely affix the robot using four M3 or M4 hexagonal socket head bolts and washers.

Bolt size | Tightening torque Remarks
M3 0.81 N-m Bg sure to use a flat washer (outer diameter ¢7 mm, inner diameter $3.2 mm,
thickness 0.5 mm)
With a M4 bolt, using a flat washer will cause the washer to protrude from the
M4 1.41 N-m reference surface. Use flat washers for M4 bolts only if it does not affect the

robot operation in your application.

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

Hexagonal socket head bolt

Washer

Warning

Caution

® Be sure to use a washer with a M3 bolt. Without a washer, the bearing surface may sink.

® Tighten the hexagonal socket head 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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5.2 Connecting the Controller

The controller connection cables are attached on the robot. (Standard cable: 3 m)

Pay attention to the following items when connecting the controller:
¢ 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

L] L] aQ
ETIEY SCARA Robot | mm
MGDEL XSEL-NNN1S0%-N1-EEE-2-2 =l by
SERIAL Na. EX3502948 7
& =E UTION EI
BaoF s b ERELEBEL, XK 5
Tlie eonkral lor will net perforn proparly toniaciid with sther lobel.

[ezea] [5

Robot serial number

&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.

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

¢ 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. The brake must not share the I1/O power supply or
the power supply for the secondary circuit.

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.
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PG cable (outside robot)
M cable (outside robot)

\\_‘!l To air tube ! i
ﬁps?rv S , Tool, control unit, etc. |
¢3 quick joint (white) —™i (provided by user) |

T~
UL

=
=

S =

03 quick joint (black)
Standard cable length: 3 m

U cable (outside robot)
cable for user wiring

Robot-end connector Controller-end connector
— w1
Robot cable
M cable S M2
— M3
— 4
PG cable
Robot cable \,’V - PG1 — PG1
)
i PG 2 — PG 2
é — 1 |
PG3 — PG3
; PG4 — FG4

User wiring terminal
U1 to U8, LED+24V, LEDG24V, FG
U cable
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&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.

5.3 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.

&Warning

® Failure to perform these checks may result in a malfunctioning robot or a damaged controller or
robot.
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6.

Precautions for Use

6.1 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.)

1X120/150: Reference acceleration/deceleration settings for PTP operation

100 |---\

N

N

Reference range of maximum setting

Acceleration/deceleration (%)

|
|
1
I
1
1
1
|
1
|
IIIII*.
T
|
|
!

50
Reference range for continuous operation
0%
Ty,
*ay
@% __________
O I
0 0.5 1
Carrying load mass (kg)

0 193 366

Moment of inertia (kg-mm?)

&Caution

Acceleration/deceleration settings are common to arm lengths of 120 and 150 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 386 kg-mm2 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



I x INTELLIGERNT
ACTUATOR

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

1X120/150: Reference acceleration/deceleration settings for CP operation

1.501

Reference range of maximum setting

0.75

Reference range for continuous operation

Acceleration/deceleration (%)

Carrying load mass (kg)

0 193 386

Moment of inertia (kg-mm?)

Caution

Acceleration/deceleration settings are common to arm lengths of 120 and 150 mm.

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 386 kg-mm2 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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6.2 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 35 mm, the tool will interfere with the robot within the robot’s operation area. If
the tool diameter exceeds 35 mm or the tool interferes with peripheral equipment, decrease the soft limit
to reduce the operation area.

Also, the moment of inertia of the tool and work should not exceed 386 kg-mm?Z.

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.)

IHr..-1 p: Tool

P Span ring, etc.

D-cut surface
Center of axis 4 (rotational axis) B

——

P Pressure flange
a0t 809

1

Tool diameter: $35 max.

Warning Caution

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

® |f 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 35 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.
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6.3 Carrying Load

Load capacity

Model Rated load capacity Maximum load capacity

IX-NNN12**/15** 0.2 kg 1.0 kg

Load’s permissible moment of inertia

Permissible moment of inertia
Model :
Rated Maximum
IX-NNN12**/15** 96.5 kg-mm2 386 kg-mm2

Load offset (from the center of axis 4 (rotational axis))

17.5 mm or less

Center of axis 4 (rotational axis)

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.

® |[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.
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6.4 User Wiring and Piping

The IX-NNN1205/1505 comes standard with the user wiring connector and air tube joints.
The applicable user wires and air tubes are specified in the tables below.

User connector, 8-pin
SMP-08V-NC by JST ALM (indicator)

Quick joint fi Quick joint
03 (white) 93 (black)
User spacer (FG)

| M3, depth 6

PG cable (outside robot)

Standard: 3 m / M cable (outside robot)

/

S ) To controller

L

End: Y-terminal

U cable (outside robot)

03 quick joint (black)

03 quick joint (white)

User wiring specifications Shape of Y-terminal

Rated voltage 30V C
Permissible current 1.1A o N_[ _________ > ‘ ‘
Conductor size and number of 2 . e
wires AWG 26 (0.15 mm®), 8 wires (U1 to U8) 1
Other Shielded o AF
Piping specifications | Shape of Y-terminal |

Normal service pressure 0.7 MPa Spacer for user part installation
Dimensions (outer diameter x inner .

M3, depth 6
diameter) and number of tubes ¢ 3mm x ¢ 2mm, 2 pieces ! = GE S
Working medium Air

ALM (indicator) specifications

Rated voltage 24 VDC ; ' i 10 N or less
Rated current 12 mA 1
lllumination color Red LED = q bl ) 081 Nmorless
- |4
g

7 Do not apply torque in
the loosening direction
of the spacer.
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A mating receptacle housing (SMR-08V-N, 1 pc) and pin contacts (BYM-001T-P0.6, 10 pcs) are supplied (both are
manufactured by JST) with the user connector.

Pressure-bond the user-provided wires to pin contacts, insert the pin contacts into the receptacle housing, and then

plug the receptacle housing into the user connector. Pressure bonding of pin contacts requires a manual pressure

bonder YC-121R (manufactured by JST). Pin contacts should be pressure-bonded by skilled operators in accordance
with the procedure recommended by the manufacturer.

To turn on the ALM (indicator), the user must configure a dedicated circuit that uses the controller I/O output signal,

etc.

User wiring connection table

Inside robot

U cable

RN

Supplied connector

User wiring

Arm 2 side Controller side
Connection PinNo. | I dt;grgggL Wire color |Connection
/ \ Al
| | |
1 I 1 - U1 Orange 1 red
| | |
2 : : : U2 Orange 1 black
= | | |
5 Q 3 ; ; ; U3 Light gray 1 red
S E 4 | 1 | .
2 O I I | U4 Light gray 1 black
S Z 5 ; ; : U] White 1 red
! ite 1 re
9 5 : : : 5 Y-terminal
g E 6 ‘ ‘ ‘ U6 White 1 black
?) 7 : : : U7 Yellow 1 red
| | |
8 ; ; ; us Yellow 1 black
. 2 ! ! . + Pink 1 red
ALM Inclj_EzE)tor = CD | | | LED +24V
( ) 7 i i ‘ LED G24V | Pink 1 black
| | |
\ FG Green

User connector

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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7. Inspection/Maintenance

7.1 Inspection Iltems

Your horizontal articulated robot must be inspected daily and on a regular basis to ensure safe, efficient
operation. The details of inspection items are explained in this section. Perform the necessary inspections
after thoroughly understanding the details.

Do not inspect, adjust or repair the robot or controller or replace any robot/controller part unless otherwise
specifically instructed in this manual. In particular, the following items must be adjusted at our factory, so
do not disassemble the applicable parts or cut cables at the user site:

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

Disassembly of harmonic speed reducer
Disassembly of brake

Cutting of cable

If any of the above is performed at the user site, IAl may not be able to correct or repair the malfunctions
and failures the robot may exhibit or suffer thereafter.

Periodic inspection may be performed with the controller power turned on or off. In either case, take
appropriate measures to prevent other operators from turning on/off the controller power accidentally
during the inspection.

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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Daily Inspection
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Check the following items daily before and after operating the robot.

Check location

Description

Safety cage

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

Robot

e Check the robot mounting bolts for looseness.

o Check the exterior for abnormality, loose covers, flaws, dents, etc.

e Check for abnormal move, vibration or noise while the robot is operating.
(If the robot has flaws or other abnormalities, please contact IAl.)

Cables

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

Emergency stop operation

e Does an emergency stop actuate properly when the emergency-stop switch is
pressed?
(Does the brake of axis 3 also actuate properly?)

(2)

Six-Month Inspection

Check the following items every six months.

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.
* Remove old grease using a waste cloth, etc., and apply new grease.
(Standard specification: Multemp LRL No. 3 by Kyodo Yushi or equivalent)

Timing belts of axes 3 and
4

e Check the belt tension for axes 3 and 4.
e Check the belts for flaws, cracks, wear, etc.

Reduction gear unit of axis
4

Add grease. (Multemp AC-D by Kyodo Yushi or equivalent)

Connectors Check the connectors for looseness.
e Check the vent holes for attachment of dust, etc.
Controller e Check the controller installation screws, etc., for looseness.

e Check the connector connections for looseness.
For details on the above checks, refer to the operating manual for the controller.

If the robot has flaws or other abnormalities, please contact IAI.
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(8) Yearly Inspection

Check the following items every year.

Check location Description
o Check for play in the rotational and axial directions.
Harmonic speed reducer (Contact IAl if an abnormality is found.)
e Change the grease. (Contact IAL.)*
. . Check for play in the rotational and axial directions.
Joint bearing (Contact IAl if an abnormality is found.)

* Based on 24-hour operation. Change the grease every three years or so if the robot is operated eight hours a day.

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.

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

7.2.1 Preparation

The following items are required when replacing the encoder batteries:

e Hex wrench (size: 2 mm)
¢ New dedicated batteries for 1X120/150: AB-* (4 pcs)

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 the dedicated battery for X120/150. Batteries for old models (IH) (IX250 to 800) cannot be
used.
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7.2.2 Encoder Battery Replacement Procedure

(1) Remove the four hexagonal countersunk bolts from the base cover, and remove the cover (base).

o After the battery is removed, install a new battery within 1 to 2 minutes (reference). This time
applies to each battery being replaced.

o |f the replacement takes a longer time, the rotation data will be lost and an absolute reset will
become necessary.

e Replace the battery for one axis at a time. If all batteries are replaced at once, the replacement may
not complete within the limit time.
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(4) Store the batteries into the battery holder.

(5) Affix the cover (base) using the four hexagonal countersunk bolts (tightening torque: 0.8 N-m).

ZQXCaution

® When installing the cover (base), be careful not to pinch the internal wires.
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7.3 Absolute Reset Procedure

The robot is shipped after complete home position adjustment.

Since the IX-NNN-1205/1505 uses an absolute encoder, the home position is set when an absolute reset
is performed.

The absolute data in the encoder is backed up by the batteries, which means that once an absolute reset
is performed, you need not perform an absolute reset the next time the power is turned on.

However, if the motor has been replaced, an encoder-battery voltage low alarm has been detected, or the
absolute data in the encoder has otherwise been lost, you must perform an absolute reset.

7.3.1 Absolute Reset Procedure

(1)

Prepare an absolute reset jig.

The following absolute reset adjustment jig is required when performing an absolute reset:

Model: JG-* (IX-NNN12**/15**)

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

Absolute reset adjustment jig

Connect the robot, controller and PC cables so that the robot can be operated using the PC software.
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.

Back up the parameters before performing an absolute reset.
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7.3.2 Starting the Absolute Reset Menu

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

[ L3 Yow Pugm Fguon Ewmmein b Comgruss Horks | Cormube Lo Mircko o

s Pt A S T T

w

Bsat| | & b @E " [SPC tetace Soltme

I o BT e e

(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.

Syl Cooggoates Morkes ok Lo Weckm B

[Fatery Vel speciticd ma Rode) =l

Absolute reset screen

[ At (451 | w2 (42 | Boe. s (R +vere . Axiaqzc] |
forarm 1 or 2

- Encoder Rotaticn Date Resect
Eeroe

Besve o

Saxvo-arr
Emcrgency stoy -» Fositioning pis sesertion o]
{¥hen posicionisg pin is used) axop

Encoder Botation bata Reser: |

Home gos. sutcmatic update(fuly newly reset) | uuu[

mnmumm—)_mmmﬁ
I¥hen ponisionisg pin is used)

Aew (hic) | At (hte)
- Encoder Botation bata Resetd (Re, 2e) Jog Vel E

Reser Comtesller Ereor

Servo oW (Rc, Zc)

Temp. Scandard posture

Jog =» Basic Positicn(Eye Mark) (Re)
Secvo-OFF (ke, I0)

Emergency stop -> Brake Release (DK S¥-RLS)
-> PORITioniEng pin insection
(¥ham positioning pin is ased)
Eneoder Fotarion Data Reserd (Ae)

EETTIREN ) ol e |

Mome pon. automatic update (Indispenasbilicy) (Ro)

Positioning pin semcveal -» Brake Lock(BX 8¥-NON) ﬂ
= Emergency slop release

(¥hen positioning pin is used)

Secve ON (B, Io)

Btasdard posture standng|le) ("Re-30)

Absolute reset screen for
rotational axis + vertical axis

Encoder Rotacion Date Resecd (Zo)

Mowe pon. automatic update|Indispenaabilicy) (Zo)

o] | 8 B B[S imetace Some | oot - Mot ]
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7.3.3 Absolute Reset Procedure for Arm 1 or 2

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

e

#10l0|o|=|ninio| |
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(3) Click the “Servo ON” button.

@lnl 5o olal | T

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

I A e T e e
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(6) Press the emergency-stop switch.

(7) Set an adjustment jig (pin) in arm 1 or 2 to fix the arm at the reference position.

¢ 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.

e 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.

e To perform an absolute reset of the IX-NNN1205’s arm 2, turn arm 1 by 90° and set the jig.

Pin (absolute reset jig)

Arm 1 positioning
mark label

]
]
P

Arm 1

Arm 2 (IX-NNN1505)

e ‘4
L T
=
P Arm@ 3
ol positioning /]:@IE
oy mark label
RS2 Ik

) =
Pin (absolute reset jig) s “%_ .

Arm 2 (IX-NNN1205)

&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.

ET=—rr—

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

i) 3(ols|o/E DD |
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(10) Remove the adjustment jig.
(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.

o |[f home position automatic update was performed by mistake, do not write the flash ROM, but
perform a software reset instead. (This will return the robot to the condition before the home
position automatic update.)

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

“Mame pos. sutomstio update,
te Flash Bem" -> *Software reset®

e e | ewt {A2e) | Bow. Awda () e, Axdag2e] |

Encoder Botatics Data Beserl

Beset Conteoller Ereoe

dog - Basic PoaitioniEye Mark)

Servo-off

Emergency stop => Pasiticning pis insestisn
1¥hen poditionisg pin 13 used)

™ Home pos. awtematic wpdate(Galy newly reset)| Cancel

Pesitiosing pin removeal = Emergemcy slop release
i¥hen positionisg pin ia used)

[Faee ¢ Gomt  [Bwed Race ¢ Se0OTBRRl
:EENE . PR

M| | & @S |[E0C tntrtace Sofie SJEEHOTE - Mesosch Wi |

(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.

(14) Perform a software reset.

&Caution

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

® Home position automatic update should be performed only after a mechanical change (involving a
robot joint), such as replacement of an arm.
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7.3.4 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.

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

¢ 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.
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(6) Click the “Servo-OFF” button.

Armtqate) | demS {h2e) B dnia ) oibeet dninizei |

Kmsoder Banstinn Butn Beseri|be, So)

e T
Sexva O (Bc, 151

Temp. Stasdecd pieturs stasdyiic)

dag =» Bamic PesitieaiTre Back (=)
- Serve—0Y (Be, 331
e rweney wiep > BTAE belewsw (TE SU-RLE)

> FoMiTisning Bin LRRrTISR
(Wit powitisnisg pin ia ased)

Encoder Botation Saca Bayers (o)

B poa. wetimetiz pdate (Inaispensastisey (bl
Fumitioning pin cemrvesl -3 Brwk Lock (N SH-NOH) g
> Emrgency sieg relesss L

(Wi pomitiseisg pis ia wed)
Sexve O (B, Bl

Stastasd poatace stmady(Zc) | "Re-30)
Berve-off (he, Be)

Emenden Brietios bers Sesets (S}
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(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.

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

Reference position of IX-NNN1205 vertical axis

=
= |
| -
f \
\ |
=) |
gl Plate (absolute reset jig) Fvm i
® A\
i Pin (absolute reset jig) xan )
oS T
Turn the rotational axi d Set the plate so that the ¢3 hole comes to
e Sl L e the opposite side of the D-cut surface.
press the jig so as not to leave

any gaps along the plate.

=
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Reference position of IX-NNN1505 vertical axis

Plate (absolute

F - resetjig)
Frisy \ Pin (absolute reset jiq) b I o

S

. . Set the plate so that the ¢3 hole comes to
Turn the rotational axis and the opposite side of the D-cut surface.

press the jig so as not to leave

any gaps along the plate.

&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 pressing direction of the D-cut surface of the plate jig.
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(9) Click the “OK” button.

(10) Click the “Encoder Rotation Data Reset2” button.
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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.
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(15) Click the “Servo ON” button.

| mf [Batery Vel Speeifeed AU Bete)

(16) Click the “Standard posture standby” button.

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

[onsery el specities (AR Roe) =]
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(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.

Jaatwey va1 specatind R nede) =
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(20) If an absolute reset was performed on both the rotational axis and vertical axis, or home position
automatic update was performed for arm 1 or 2 by mistake, closing the absolute reset window will
display the following screen. Click the “No” button.

o Click “Yes” only if you have released any mechanically fastened part, such as an arm or belt.
¢ Even if you have replaced a cable, you should still click “No.”
e Once the absolute reset is complete, be sure to reset the software.

E 3
|| B2 %[ l—{.‘-g ﬂ:ﬂlmﬂ!ﬂ ﬂ 3 AW TEEE ) v

[ v

L TR S A T (e

(21) Perform a software reset.
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7.3.5 Resetting the Software

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

e ST e votoes o | T

(2) Click the “Yes” button twice. The controller will be reset and restarted.

e The message asking whether to delete data that has not written to the flash ROM appears. Click
ilYeS-”

AL ] [ e ]

[satery Vei specitieacnas modey |

%%?‘F#wtu.
i | [T

1 s N [ 1 )

B S I S S N T TN ]
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8. Specifications

8.1 Specification Table

IX-NNN-1205 (Arm Length 120, Standard Specification)

ltem Specifications
Type IX-NNN1205-**L
Degree of freedom Four degrees of freedom
Overall arm length 120
Arm 1 length mm 45
Arm 2 length 75
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 + Belt + Ball-screw spline
Axis 4 (rotational axis) AC servo motor + Spline (direct coupling)
Motor capacity Axis 1 (arm 1) 12
Axis 2 (arm 2) 12
w
Axis 3 (vertical axis) 12
Axis 4 (rotational axis) 60
Movement range | axis 1 (arm 1) +115
degree
Axis 2 (arm 2) +145
Axis 3 (vertical axis) (*1) mm 50
Axis 4 (rotational axis) degree +360
Maximum Axis 1+ Axis 2 (maximum composite speed) 2053
operating speed mm/sec
(*2) Axis 3 (vertical axis) 720
Axis 4 (rotational axis) degree/sec 1800
Positioning Axis 1+ Axis 2 +0.005
repeatability (*3) mm
Axis 3 (vertical axis) +0.010
Axis 4 (rotational axis) degree +0.005
Cycle time (*4) sec 0.35
Load capacity Rated 0.2
kg
Maximum 1.0
Push-in thrust of ik
axis 3 (vertical Dynamic (*8) N (kg 17.8 (1.8)
axis) Static (*9) 9.8 (1.0)
Permissible load | permissible moment of inertia (*5) kg-mm? 386
on axis 4
Permissible torque N-m (kgf-cm) 0.13 (1.3)
Permissible tool diameter (*6) mm 035
Origin detection Absolute
User wirin 8-core, AWG26 shielded cable, with connector
9 (SMP-08V-NC by JST)
Alarm indicator (*7) One small, red LED indicator (rated voltage: 24 V)
- Two air tubes (outer diameter: ¢3, inner diameter: $2)
User piping (normal service pressure: 0.7 MPa)
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ltem Specifications
Operating Ambient temperature/humidity Temperature: 0 to 40°C, humidity: 20 to 85%RH or less (non-condensing)
environment
Altitude m 1,000 or less
Noise dB 52 to 59
Robot weight kg 2.7
Controller Power supply Three-phase 200/230 V, 50/60 Hz, 2.2 A
Allowable supply voltage fluctuation % +10
Overvoltage category (IEC60664-1) Category llI
Pollution degree (IEC60664-1) Pollution degree 3

*1

*2

*3

*5

*6
*7
*8
*9

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)

Assuming PTP instruction operation.

Measured at a constant ambient temperature of 20°C.

Measured when the robot is operated at the maximum speed, carrying a load of 0.2 kg. (Back and forth over 100 mm in the
horizontal direction or 25 mm in the vertical direction)

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 17.5 mm or less. (Fig. 3)

Align the center of the rotational axis with the tool’s center of gravity as closely as possible.

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.

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 1/0 output signal, etc.

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

The static thrust refers to thrust generated within the robot’s range of operation based on PAPR instruction.

Center of

- . Center of
rotational axis

rotational axis

77 Too

red

4

o

%1 Tool’s center ot
of gravity

; ]

. lL
Top position
Tool

1
]
I
]
]
N . ,

175 @35
R

(Fig. 1) (Fig. 2) (Fig. 3) (Fig. 4)
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IX-NNN-1505 (Arm Length 150, Standard Specification)

Iltem

Specifications

Type

IX-NNN1505-**L

Degree of freedom

Four degrees of freedom

Overall arm length 150
Arm 1 length mm 75
Arm 2 length 75
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 + Belt + Ball-screw spline
Axis 4 (rotational axis) AC servo motor + Spline (direct coupling)
Motor capacity Axis 1 (arm 1) 12
Axis 2 (arm 2) 12
W
Axis 3 (vertical axis) 12
Axis 4 (rotational axis) 60
Movement range | ayis 1 (arm 1) +125
degree
Axis 2 (arm 2) +145
Axis 3 (vertical axis) (*1) mm 50
Axis 4 (rotational axis) degree +360
Maximum Axis 1+ Axis 2 (maximum composite speed) 2304
operating speed mm/sec
(*2) Axis 3 (vertical axis) 720
Axis 4 (rotational axis) degree/sec 1800
Positioning Axis 1 + Axis 2 +0.005
repeatability (*3) mm
Axis 3 (vertical axis) +0.010
Axis 4 (rotational axis) degree +0.005
Cycle time (*4) sec 0.35
Load capacity Rated 0.2
kg
Maximum 1.0
Push-in thrust of i (%
axis 3 (vertical Dynamic (*8) N (kgf) 17.8 (1.8)
axis) Static (*9) 9.8 (1.0)
Permissible load | permissible moment of inertia (*5) kg-mm? 386
on axis 4
Permissible torque N-m (kgf-cm) 0.13 (1.3)
Permissible tool diameter (*6) mm $35
Origin detection Absolute

User wiring

8-core, AWG26 shielded cable, with connector
(SMP-08V-NC by JST)

Alarm indicator (*7)

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

User piping

Two air tubes (outer diameter: ¢3, inner diameter: ¢2)
(normal service pressure: 0.7 MPa)
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ltem Specifications
Operating Ambient temperature/humidity Temperature: 0 to 40°C, humidity: 20 to 85%RH or less (non-condensing)
environment
Altitude m 1,000 or less
Noise dB 52 to 59
Robot weight kg 2.7
Controller Power supply Three-phase 200/230 V, 50/60 Hz, 2.2 A
Allowable supply voltage fluctuation % +10
Overvoltage category (IEC60664-1) Category llI
Pollution degree (IEC60664-1) Pollution degree 3

*1

*2

*3

*5

*6
*7
*8
*9

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)

Assuming PTP instruction operation.

Measured at a constant ambient temperature of 20°C.

Measured when the robot is operated at the maximum speed, carrying a load of 0.2 kg. (Back and forth over 100 mm in the
horizontal direction or 25 mm in the vertical direction)

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 17.5 mm or less. (Fig. 3)

Align the center of the rotational axis with the tool’s center of gravity as closely as possible.

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.

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 1/0 output signal, etc.

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

The static thrust refers to thrust generated within the robot’s range of operation based on PAPR instruction.

Center of

- . Center of
rotational axis

rotational axis

77 Too

red

4

o

%1 Tool’s center ot
of gravity

; ]

. lL
Top position
Tool

1
]
I
]
]
N . ,

175 @35
R

(Fig. 1) (Fig. 2) (Fig. 3) (Fig. 4)
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IX = NNN - 1205 (Arm Length 120, Standard Specification)

User connector, 8-pin
SMP-08V-NC by JST

% Quick joint
93 (black)

FG
M3, depth 6

2405
30 120 905
75 L 45
|
@ -~
- =
ALM
(indicator) —
o B ~ T~ -~
e ' — - e -
& | AT =
J T BRI Quick joint
| | [ 63 (white)
/ | : R
Iy .
™~ | | [ ! f 3
wa ! I ' o
= ; -
- e [ = =t
e TSI | =
5 | I | 2
i B S T —'—l | o | . = t
e F \ “f o i
1} 1 .
. . | 885 | k‘ 335 :
=1 - [= |
N nr I Quick joint  |[|#
[} 3
) I = 3 (white
2-M3, depth 6 | M_H
“2 | Same on the |
3 | opposite side (*1 :
, I mf
I ) C;ble handling space ]
Reference surface
@15
! *1:
T
B | \l« -
o uw .
| @
= the LED terminal in the user connector.
Section A-A
o)

Detailed view of tip (1/1) |

39

Quick joint
3 (black)

Reference surface

The hole denoted by “2-M3, depth 6” is running through the arm.
Take note that use of an excessively long mounting screw may
cause the screw to contact the mechanical parts inside the arm.

For the ALM indicator to illuminate, the user must provide a circuit
that receives the controller 1/0 output signal and supplies 24 VDC to

*3: The vertical axis has no brake. Therefore, the vertical axis may
drop if the servo is turned off in a condition where the axis is

receiving the maximum load capacity.
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IX — NNN - 1505 (Arm Length 150, Standard Specification)
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2705
30 150 90.5
75 | 75
|
|
@'@"
[ - - — - —
s & Ei'ﬁ
ALM
(indicator)
(2) Em _‘_‘: - = User connector, 8-pin
i ‘ AT o SMP-08V-NC by JST
b3 : , AN &5 )
| | - Quick joint ¢ | Quick joint
/ SRR 3 (white) 3 (black)
| : .
| 1l Neler]
| I | o l & FG
—
L‘N’. | [ | | o 1. M3, depth 6
Rk s, 12X | F=L%| = =
o A | @
= i Y L
o ¥ 1 ¥y —T | |I O i “’ e _J
- ] [ | 1]
o [2a] T tl [ T T T
1 T |2-M3, depth 6 — !
g S Same.on the |
@ [y Lopposte side (1) o Quick joint Quick joint
B L 1 63 (white) 3 (black
|
1165 33.5
- | | I 8 e
o |
/ | m‘: 'u | [- %
{521 Cable handling space
Reference surface 39 _ | _Reference surface
@15
| i *1: The hole denoted by “2-M3, depth 6” is running through the arm.
0| = —— % B JL @ Lo{ Take note that use of an excessively long mounting screw may
. ‘ = cause the screw to contact the mechanical parts inside the arm.
1 *2:  For the ALM indicator to illuminate, the user must provide a circuit
Sors) Section A-A that receives the controller 1/0 output signal and supplies 24 VDC
@ah7lsors to the LED terminal in the user connector.
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Detailed view of tip (1/1) |

*3:  The vertical axis has no brake. Therefore, the vertical axis may
drop if the servo is turned off in a condition where the axis is
receiving the maximum load capacity.
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8.3 Robot Operation Area

IX = NNN - 1205 (Arm Length 120, Standard Specification)

Area of prohibited entry Area of prohibited entry

Stopper position range

IX — NNN - 1505 (Arm Length 150, Standard Specification)

i IrDay attention not to lét these™ ~ - - _

. areas contact the base.
:

Area of prohibited entry Area of prohibited entry

Stopper position range
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Controller

Inside base

Axis 1 (arm 1) rotor/stator,

Inside arm 2

! Socket DF11-6DS-2C } '

|
IRelay plug ABS encoder | b |
——————— 12 W (200 V) Drawing No. 10909670 Relay plug DF11-6DEP-2C
[ [ IDF3-4EP-2C i " Drawing No.'10909690 bl :
I I Relay plug DF11-6DEP-2C I Socket I ! I
| | Socket DF11-6DS-2S DF3-48-2C 0] m PG cable (inside robot ABS encoder |
| M1 [CJ—————(Hirose) | 5‘:’_{'7 . |
: M cable (inside robot
Drawing No. 10909710 W M cable (inside robot) Axis 2 (arm 2) rotor/stator,
! M2 Cd I 1 U cable (inside robot ﬁ_ élw (goo V)) :
[ [ I M2 I [ I
M3 ] 3 /
| | | S (T [ | i |
| e Dk\ M cable (outside robot | = 4 )"/ L 1 f’lj ' | DF34EP-2C |
‘ I™Plug GIC2-5/4-STF-7- T i J e !
| - I 62 (Phoenix) FPG1  — — |
| PG1 { - ] 1o 1o ~ Axis 3 (vertical axis) |
| - | R — OQUTPG2 / SockeiDESS - B otonistator, 12 W (200 V)
PG2 I — ) [ || |
‘ e Ij ‘ ) —— | | _ﬁ] OUTPG 3 7 T P63 [
| e | [ L/ - QUTPG4 I — — — |
| \ PG cable [ p ] IDrawing No. 10909680 —m3 [
| outside robot | ! I I R |
| Cable fix cap (Capcon) | FG (to frame) | | |
| Plug in Cable fix cap (Capcon) | Plug | | Axis 4 (rotational |
N connector 2 B AT 1 |DF3-2EP-2C i i axis) rotor/stator, i
77777 ~ 10126-3000VE . I 60 W (200 V)
X 1X120/150 battery [}=—=—(Hirose) I I L R !
(Sumitomo ER173330VLY BAT?Z2
3M) I I — I
: BATSZ | | Y |
L BAT 4 | | Plug housing |
660 SMP-08V-NC
U cable (outside robot : : (JST) ul":| User
U | r—’*Socket DF3-28-2C (Hirose)  V, LED : : User wiring connector SMP-08V-NC (JST, 8-pin) | i
U3z /’ L\] Plug housing —f"‘j Receptacle | | ] 2 ALM
us3 Drawing No. 10909850 | SMP-10V-NC housing SMR- i i LED Alarm LED
— U4 s (ST) FG (toframe)  10V-N (JST)
User wiring us | | ::D] —
terminals H g Air joint, white (¢3) I I Air joint, white (¢3) M User piping
| |
U8 | Air joint, black (¢3) | | Air joint, black (¢3) |
LED+24Y
LEDG24Y v I - I
FG

Notes

welbeig bulipy - '8

{0 Drawing No. 10909632

(1) To operate the alarm LED, the user must provide a circuit that

uses the controller I/O output signal.

X
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U cable (inside robot)
M cable (inside robot;
PG cable (inside robot)

Air piping

_ Pedg

User connector

Air joint
White (¢3), black (63

Flexible cable

U cable (inside robot)
M cable (inside robot)
|

PG cable (inside robot
/

s Axis 3 Air piping
encoder motor Axis 2 \‘
Axis 4 L | Axis3 en§oder lal
motor encoder Axis 2 A
motor
. LI a7
! [] | il
| 1
. :
I
T

Axis 1
motor

IUI'I[

Axis 1
encoder

M3 [[ FG

L) -

T
M2

LULED

U cable (outside robot)

(frame)

M cable (outside robot)

User wiring terminals

U

uz

U3

U4

UL

ua

U7

usg
LED+24V
LEDG24Y
FG

Controller

O w1

O M2

O M2

PG 1y,
0UT PG 25

{0 M4
—(O PG 1
— PG 2
| [o PG3
0 PG4

:ﬂ Air joint
White (¢3), black (63 PG cable (outside robot

Xl
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Machine Harness Wiring Table
(1) PG cable (inside robot):

Drawing No. 10909670

Base end Arm 2 end
Tube Connector Signal Pin Connection Pin Signal Connector Tube ID No. Wire
symbol No. No. symbol
Relay plug BAT+ | 1 S 1 | BAT+ [Socket 1R/light blue
o |DF11-6DEP-2C | BAT- | 2 2 | BAT- |DF11-6DS-2C 1B/light blue
£ |(Hirose) SD | 3 3 | sp |(Hirose) 8 1RIpink
5 -SD | 4 ><>< 4 | -sD a 1B/pink
o Vee | 5 5 | Vecc 1R/light green
GND | 6 >O< 6 | GND 1B/light green
BAT+ | 1 1 | BAT+ 1R/orange )
™ BAT- | 2 >Q< 2 | BAT- 1Bjorange | 0-12-mm
g sb | 3 3| sp @ | 1Rigray | 20:c0re,
— |Same as above. >O< Same as above.] O shielded
5 -SD 4 4 -SD o 1B/gray twisted pair
© Vee | 5 ><>< 5 | Vce 2R/light blue | caple
GND 6 6 GND 2B/light blue
BAT+ | 1 1 | BAT+ 2R/pink
5 BAT- | 2 ><>< 2 | BAT- 2B/pink
o SD 3 3 SD < [2R/light green
. . O
= Same as above SD | 2 ><>< 2 | -sD Same as above € |oBright green
o Vee | 5 ><>< 5 | Vecc 2R/orange
GND | 6 6 | GND 2B/orange
FG |Roundterminal| FG | - I Green Insulated aire
(2) M cable (inside robot): Drawing No. 10909690
Base end Arm 2 end
Tube Connector Signal Pin Connection Pin Signal Connector Tube ID No. Wire
symbol No. No. symbol
Relay plug U 1 1 U |Socket Red
DF3-4EP-2C \Y; 2 2 v |DF3-4S2C White
M2 |(Hirose) W 3 3 w |(Hirose) M2 Black
E 4 4 E Green
u 1 1 u Red
\ 2 2 \% White 2
M3 | Same as above W 3 3 W Same as above | M3 Black 0.2 mm
E 4 4 E Green
U 1 1 U Red
Same as above v 2 2 v Same as above White
M4 w 3 3 W M4 Black
E 4 4 E Green
(3) U cable (inside robot): Drawing No. 10909680
Base end Arm 2 end
Tube . Pin . Pin | . Tube ;
symbol Connector Signal No. Connection No. Signal Connector symbol ID No. Wire
Receptacle U1 1 . 1 U1 |Plug housing 1R/light blue |0.12-mm®
housing u2 2 ><>< 2 U2 |SMP-08V-NC 1B/light blue |10-core,
u SMR-10V-N u3 3 3 U3 (JST) U 1R/pink shielded
(JST) us | 4 XX 4 | ua 1B/pink__|Wisted pair
ubs 5 5 U5 1R/light green cable
U6 6 6 U6 1B/light green
u7 7 7 U7 1R/orange
us 8 ><>< 8 9K} 1B/orange
LED+24 | 9 1 | LED+24 |Socket 1R/gray 0.12-mm?
UEDG24| 10 ><>< 2 UEDG24 | DF3-2S-2C (Hirose) LED 1 B/gray insulated wire
FG Round terminal | FG A o
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Robot Cable Wiring Table
(1) PG cable (outside robot): Drawing No. 10909850
Robot end Controller end
Tube Connector | Signal Pin Connection Pin Signal| Connector Tube ID No. Wire
symbol No. No. symbol
BAT1 ~|Plug BAT+ | 1 1 Plug -
BATA |fimaey - [BAT-| 2 — 2 connector .
ggﬁkfgos 28 BT : 3000VE _ 0.12-mm”
e BAT- | 2 4 (Sumitomo 4-core
INPG1 |(Hirose) SD | 3 A 5 3m) PG - shielded
N SD 4 ><>< 6 - } twisted
INPG4 PG4 pair cable
Vee 5 >O< 7 Orange 1 red
GND 6 o i 8 Orange 1 black
9 -
10 -
1 -
12 -
13 -
14 -
15 -
16 Light gray 1 red
17 Light gray 1 black
18 -
19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -
Hood -
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(2) M cable (outside robot):  Drawing No. 10909710

Robot end Controller end
Tube Connector Signal Pin Connection Pin Signal Connector Tube ID No. Wire
symbol No. No. symbol
Socket U 1 1 C -G |Plug
DF3-4S2C \V; 2 2 U |GIC2-5/4
M1 |(Hirose) w | 3 3 | v |-STF-7-62 M1
cG| a 2 W (Phoenix)
U 1 1 C-G
M2 | Same as above \X/ z g \Lj Same as above | M2
C-G| 4 4 | w 0.2-mm®
U 1 1 C-G 16-core
M3 Same as above \X/ 2 g \l‘/l Same as above M3
C-G| 4 4 W
U 1 1 C-G
\% 2 2 U
M4 | Same as above W 3 3 v Same as above| M4
C-G| 4 4 W
(3) U cable (outside robot):  Drawing No. 10909850
Robot end Controller end
s-)l/-rli\bbeol Connector | Signal Elon Connection E? Signal | Connector s-)l/-rl;bbil ID No. Wire
U1 1 AT - 1 U1 U1 Orange 1 red
Plug housing u2 2 2 u2 Y-terminal u2 Orange 1 black 0.12-mm?
U SMR-10V-N U3 3 3 U3 U3 Light gray 1 red 10_—core,
ST U4 4 ><>< 4 U4 U4 Light gray 1 black Sh_lelded .
- twisted pair
U5 5 5 U5 us White 1 red
>O< . cable
U6 6 6 U6 U6 White 1 black
u7 7 7 u7 u7 Yellow 1 red
us 8 8 us us Yellow 1 black
LED+24 9 ><>< 9 LED+24 LED+24 Pink 1 red
UEDG24V| 10 —— Wy 10 |UEDG24v UEDG24V | Pink 1 black
_ FG FG Green
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IX-NNN1205/1505

No. Code name Manufacturer Remarks
1 |Axis 1/2/3 servo motor AC servo motor, 12 W
2 | Axis 4 servo motor 1Al AC servo motor, 60 W
3 | M cable (inside robot) Wire: 300 V, 125°C (rated), AWG24 (0.84 mm?), UL3266
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9. Contacting Us

This product has been designed and manufactured by incorporating all possible measures and quality
controls. However, should you find any defect, or if you have any question regarding the handling of the
product, please contact IAI.

IAl Corporation
645-1 Shimizu Hirose, Shizuoka City, Shizuoka Prefecture 424-0102 Japan
TEL: 0543-64-5105 FAX: 0543-64-5182

IAl America, Inc.
2690 W. 237th Street, Torrance, CA 90505
TEL: (310) 891-6015 FAX: (310) 891-0815

IAl Industrieroboter GmbH
Ober der Ré6th 4, D-65824 Schwalbach am Taunus, Germany
TEL: 06196-88950 FAX: 06196-889524
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