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1. Safety Information

Industrial robots are highly programmable, mechanical devices that provide a large degree of freedom when
performing various manipulative tasks. To ensure safe and correct use of YAMAHA industrial robots and con-
trollers*, carefully read and comply with the safety instructions and precautions in this "Safety Instructions"
guide. Failure to take necessary safety measures or incorrect handling may result in trouble or damage to the
robot and controller, and also may cause personal injury (to installation personnel, robot operator or service
personnel) including fatal accidents.

* The descriptions about the controller stated in this manual also include the contents of the robot driver.

Before using this product, read this manual and related manuals and take safety precautions to ensure cor-
rect handling.

The precautions listed in this manual relate to this product. To ensure safety of the user’s final system that in-
cludes YAMAHA robots, please take appropriate safety measures as required by the user’s individual system.

To use YAMAHA robots and controllers safely and correctly, always comply with the safety rules and instruc-
tions.

e For specific safety information and standards, refer to the applicable local regulations and comply with
the instructions.

* Warning labels attached to the robots are written in English, Japanese, Chinese and Korean. This manual
is available in English or Japanese (or some parts in Chinese). Unless the robot operators or service
personnel understand these languages, do not permit them to handle the robot.

¢ Cautions regarding the official language of EU countries
For equipment that will be installed in EU countries, the language used for the manuals, warning labels,
operation screen characters, and CE declarations is English only.
Warning labels only have pictograms or else include warning messages in English. In the latter case,
messages in Japanese or other languages might be added.

It is not possible to list all safety items in detail within the limited space of this manual. So please note that
it is essential that the user have a full knowledge of safety and also make correct judgments on safety proce-
dures.

Refer to the manual by any of the following methods when installing, operating or adjusting the robot
and controller.

1. Install, operate or adjust the robot and controller while referring to the printed version of the
manual (available for an additional fee).

2. Install, operate or adjust the robot and controller while viewing the disc version of the manual
on your computer screen.

3. Install, operate or adjust the robot and controller while referring to a printout of the necessary
pages from the disc version of the manual.

S-1 <

suolonijsu| Ajojosg



suolonijsu| Ajojosg

2. Signal words used in this manual

This manual uses the following safety alert symbols and signal words to provide safety instructions that must
be observed and to describe handling precautions, prohibited actions, and compulsory actions. Make sure
you understand the meaning of each symbol and signal word and then read this manual.

DANGER

This indicates an immediately hazardous situation which, if not avoided, will result in death or serious injury.

A WARNING

This indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury.

CAUTION
This indicates a potentially hazardous situation which, if not avoided, could result in minor or moderate injury, or
damage to the equipment.

N/

~(p)- NOTE

= Explains the key point in the operation in a simple and clear manner.

» S-2



3. Warning labels

Warning labels shown below are attached to the robot body and controller to alert the operator to potential
hazards. To ensure correct use, read the warning labels and comply with the instructions.

3.1 Warning labels

& WARNING

If warning labels are removed or difficult fo see, then the necessary precautions may not be taken, resulting in an

accident.

* Do not remove, alter or stain the warning labels on the robot body.
* Do not allow warning labels to be hidden by devices installed on the robot by the user.
* Provide proper lighting so that the symbols and instructions on the warning labels can be clearly seen from

outside the safety enclosure.

3.1.1 Warning label messages on robot and controller

Word messages on the danger, warning and caution labels are concise and brief instructions. For more specific
instructions, read and follow the "Instructions on this label" described on the right of each label shown below.
See “7.1 Movement range” for details on the robot’s movement range.

B Warning label 1 (SCARA robots, Cartesian robots)

DANGER

Serious injury may result from contact with a moving robot.
* Keep outside of the robot safety enclosure during operation.
* Press the emergency stop button before entering the safety enclosure.

Instructions on this label

DANGER ﬁ Bﬁ + Always install a safety enclosure to keep all persons

_ away from the robot movement range and prevent
'TI =1 | f‘ Bﬁ injury from contacting the moving part of the robot.

+ Install an interlock that triggers emergency stop when

Stay clear of moving machine. Can cause serious injury. the door or gate of the safety enclosure is opened.
MREM, BREHRER ! » The safety enclosure should be designed so that no
o1 marol Slet0] o1 one can enter inside except from the door or gate
RS 2del Aol AU, equipped with an interlock device.
MY B EEABTNETZRNBD, + Warning label 1 that comes supplied with a robot
b 90K41-001470 should be affixed to an easy-to-see location on the

door or gate of the safety enclosure.

Potential hazard to human body

Serious injury may result from contact with a moving robot.

To avoid hazard

« Keep outside of the robot safety enclosure during operation.
 Press the emergency stop button before entering the safety enclosure.

90K41-001470

B Warning label 2 (SCARA robots, Cartesian robots, single-axis robots*)

* Warning label 2 is not attached to some small single-axis robots, but is supplied with the robots.

A WARNING

Moving parts can pinch or crush hands.
Keep hands away from the movable parts of the robot.

Pinch or crush hazard. pinched or crushed by the movable parts of the robot

Instructions on this label

Use caution to prevent hands and fingers from being

Sk !

when transporting or moving the robot or during

y‘:’ saoy,

teaching.

BEATTHZTZBNHD,

90K41-001460

Potential hazard to human body

Moving parts can pinch or crush hands.

To avoid hazard

Keep hands away from the movable parts of the robot.

90K41-001460

S-3 «
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B Warning label 3 (SCARA robots, Cartesian robots, controllers*)

* Some models

A\

WARNING
Improper installation or operation may cause serious injury.

Before installing or operating the robot, read the manual and instructions on the warning labels and understand

the contents.

Read and understand manuals before operation.

RIERT, SWFARTRMEFHATIERENE.

ZEHHO Dl eE 47 & 2L,

BT BRIV =27 IV ERATERT DI,
90K41-001290

Instructions on this label

« Be sure to read the warning label and this manual
carefully to make you completely understand the
contents before attempting installation and operation
of the robot.

« Before starting the robot operation, even after you
have read through this manual, read again the
corresponding procedures and "Safety Instructions".

< Never install, adjust, inspect or service the robot in
any manner that does not comply with the
instructions in this manual.

Potential hazard to human body

Improper installation or operation may cause serious injury.

To avoid hazard

Before installing or operating the robot, read the manual and instructions on the
warning labels and understand the contents.

B Warning label 4 (SCARA robots*)

90K41-001290

* This label is not attached to omnidirectional type SCARA robots.

A\

CAUTION

Do not remove the parts on which Warning label 4 is attached.

Doing so may damage the ball screw.

[ o=zs zalsm e 2

| zomaspasuze.

‘ Do not remove the parts.
| s s

Instructions on this label

The Z-axis ball screw will be damaged if the upper end
mechanical stopper on the Z-axis spline is removed or
moved. Never attempt to remove or move it.

90K41-001520

B Warning label 5 (Cartesian robots*, single-axis robots*)

A\

WARNING

* Some robot models

Ground the controller to prevent electrical shock.
Ground terminal is located inside this cover.
Read the manual for details.

Use the ground terminal inside the cover.

S5 IR M AR IR Ml 7 Rt

F{e{Lie] HX|EIXIE MXIE A,

AN—RRO7—RiGEFEAWTERT S E,
90K41-001480

Instructions on this label

» High voltage section inside

» To prevent electrical shock, be sure to ground the
robot using the ground terminal.

Potential hazard to human body Electrical shock

To avoid hazard Ground the controller.

90K41-001480



B Warming label 6 (Robot drivers RDV-X/RDV-P)

& WARNING

» Before touching the terminals or connectors on the outside of the robot driver, turn off the power and wait for w
10 minutes or longer to prevent electrical shock. Otherwise, burn or electrical shock may result. Q
* Before using the robot driver, be sure to throughly read this manual. (Dh
* Be sure to ground the ground terminal. —r
¢ Use nonflammable metal plates for the material of the installation wall surface. <
Instructions on this label a
—
A WARNING | o g « This indicates a high voltage is present. —
1 Touching the terminal block or connector may cause
Hazard of personal injury or electrical shock. O
electric shock. o
Do not touch drive unit, connectors + This indicates important information that you must o
and terminals during power on or know is described in the manual.
within 10 minutes after power off. Before using the robot driver, be sure to read the =
415, BEBDOEENHY manual thoroughly. (7]
gggffggcgﬁgﬂgfﬁégé?;gg‘%%ﬁ?\:gt + Be sure to ground the ground terminal to avoid
BEICEMEFSCE, ) electrical shock.
ERLBEDTRMICERTIFBIE, )
KH-04L/KH-04LC NEB3012 + Use nonflammable metal plates for the material of
the installation wall surface.

Otherwise, fire may result.

Potential hazard to human body To avoid hazard
Electrical shock Do not touch the terminal section for 10 minutes after power-off.
Improper installation or operation may cause Before installing or operating the robot, read the manual and instructions
serious injury. on the warning labels and understand the contents.
Electrical shock Be sure to ground the ground terminal.

3T034156-1/NE63012

B Warming label 7 (controllers TS-X/TS-P)

A WARNING

» Before touching the terminals or connectors on the outside of the controller, turn off the power and wait at least
10 minutes to avoid burns or electrical shock.
* Motors and heatsinks become hot during and shortly after operation, so do not touch them.

& CAUTION
» Before using the controller, be sure to read the manual thoroughly.
* Be sure fo ground the ground terminal.

Instructions on this label

+ This indicates a high voltage is present.
Touching the terminal block or connector may cause

A WARNING %ld:: electrical shock.

- - - « This indicates the area around this symbol may
2 Risk of electric shock. Do not touch terminals

within 10 minutes of turning off power. become very hot. . .

REBEOBNHY, BEEWIL 1 0 HRLEFEICANDL, Motors and heatsinks become hot during and shortly
Risk of burn. Do not touch heatsink when power is on. after operation. Do not touch them to avoid burns.
XEOENHY, BEREE— 2 IICADTL,

« This indicates important information that you must

A CAUT|ON }?E%r: know is described in the manual.

Read Manual before installing. Before using the controller, be sure to read the
EAEIICKLTIRRAB EREN L, manual thoroughly.

Use proper grounding techniques. When adding external safety circuits or connecting a

LIT—AEREBIL power supply to the controller, read the manual
carefully and make checks before beginning the

work.

90K41—-000950

+ Be sure to ground the ground terminal to avoid
electrical shock.

Potential hazard to human body To avoid hazard
Electrical shock Do not touch the terminal section for 10 minutes after power-off.
Do not touch them to avoid burns. Do not touch the motors and heatsinks during power-on.
Improper installation or operation may cause Before installing or operating the robot, read the manual and instructions
serious injury. on the warning labels and understand the contents.
Electrical shock Be sure to ground the ground terminal.

90K41-000950

S-5 «
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B Warming label 8 (controllers RCX240, controllers RCX340, controllers RCX340XE)

A WARNING

These are precautions for YAMAHA and distributors' service personnel.
Customers must not attempt to open the covers.

A WARNING

Wait at least 100 seconds after power-off before opening the covers.

Instructions on this label

« Wait at least 100 seconds after power-off

Do not open cover.

Residual voltage is present for 100 seconds after turning off the power. before opening the covers (*)
PIPITHNE. BAYMERE  BEEHEE 1008, . . . .

« Some parts in the controller still retain a high
S BF, 100522 HRHU| YOS HHE S| L A, voltage even after power-off, so electrical

WHEG 1% 100 DEEAEBEN B2 O TH/\—EMI BN £, shock may occur if those parts are touched.

90K41-001390

Potential hazard to human body Electrical shock

To avoid hazard Wait at least 100 seconds after power-off before opening the covers (*).

* These are precautions for YAMAHA and distributors' service personnel. Customers must not attempt to open the covers.

90K41-001390

B Warning label 9 (single-axis linear motor robots)

A CAUTION
A magnetic scale is located inside this cover. Bringing a magnet close to it may cause malfunction.

Instructions on this label

Magnetic scale embedded. keep magnets away.

RFEREERRR . YIERISR SR - + To prevent the robot from operating improperly due
AP IAHL LHRL KIS 71710] BHA| 2 24, to magnetic scale malfunction, do not bring a strong

magnet to the cover.

HWRAT— VN BaZaI 5%,

« Do not bring tools close to the magnetic scale.

90K41-001510

B Warning label 10 (single-axis linear motor robots)

& CAUTION

Powerful magnets are installed in the robot.
Do not attempt to disassemble the robot to avoid possible injury.
Do not bring any device that may malfunction due to magnetic fields close to the robot.

Instructions on this label
Strong magnet. keep away devices vulnerable to magnetism.
REEMER R Y185 ZH A MSRRENRMRE. Be sure to read "6. Cautions regarding strong magnetic
ZAR|. X7 |2 @ERSH= 717|12 71710 SHR| & . fields" in "Safety Instructions" and make sure you fully
BRAMANE. MR CRIET 2R TIEDT B, understand its contents before handling or operating
the robot.
Potential hazard to human body Injury or death may result in some cases.
To avoid hazard Make you understand the precautions regarding strong magnetic fields.

90K41-001500



B Warning label 11 (Controller)*

* This label is attached to the front panel.

A CAUTION

Refer to the manual.

Instructions on this label

f T =B This indicates important information that you must
CAUTION know and is described in the manual.
Before using the controller, be sure to read the manual
RRSAESR thoroughly.
When adding external safety circuits or connecting a
READ INSTRUCTION
MANUAL power supply to the controller, read the manual

carefully and make checks before beginning the work.
Connectors have an orientation. Insert each connector
in the correct direction.

suolonijsu| Ajojosg

93005-X0-00

B Warning label 12 (single-axis robots, Cartesian robots*)

* Some robot models

& WARNING

If a load is applied to the motor cover, this may cause breakage.
The robot may drop at installation, causing personal injury.

Instructions on this label

» Do not transport the robot by holding the motor
cover.

Do not lift the actuator by holdings the motor cover.

EBEDIARRIE,

ZE F{HE SO0{A RElstX| & A.

E-I—AN—ZFH>TERLBWI &,
90K41-001850

Potential hazard to human body Personal injury may result.

To avoid hazard Do not hold the motor cover.

90K41-001850

S-7 <
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3.1.2 Supplied warning labels

Some warning labels are not affixed to robots but included in the packing box. These warning labels should be

affixed to an easy-to-see location.

@ Warning label is attached to the robot body.

O Warning label comes supplied with the robot and should be affixed to an easy-to-see location on the door or gate of the
safety enclosure.

© Warning label comes supplied with the robot and should be affixed to an easy-to-see location.

SCARA Cartesian Single-axis
robots robots robots
DANGER f& f&
B o5 mr
T [ 1
I [ = | .* .
V:Iabm II r;g Stay clear of moving machine. Can cause serious injury.
abe
MR, FREGRIGE !
O O O
IS Rato| 2I3l0| US,
BRI B EERBTHETBBNHD,
) 90K41-001470
Pinch or crush hazard.
Warning N *1 *2
label 2 S ! o o o
EECER
BEATTHZTZBNHD,
90K41-001460
Read and understand manuals before operation.
Warnin
label 39 BEN, S FRRIFRMEFMARSEREIRNS. .*1 [ ) ©
ZIH0 HiRYS SX| 7 AL
BT BRICY =27 I EFHATERT DL,
90K41-001290

*1: See "Part names" in each SCARA robot manual for label positions.
*2: This label is not attached to some small single-axis robots, but is supplied with the robots.

» S-8



3.2 Warning symbols

Warning symbols shown below are indicated on the robots and controllers to alert the operator to potential
hazards. To use the YAMAHA robot safely and correctly always follow the instructions and cautions indicated

by the symbols.

1. Electrical shock hazard symbol

& WARNING

Touching the terminal block or connector may cause electrical shock, so use caution.

Instructions by this symbol

This indicates a high voltage is present.
Touching the terminal block or connector may cause
electrical shock.

2. High temperature hazard symbol

A WARNING

Motors, heatsinks, and regenerative units become hot, so do not fouch them.

Instructions by this symbol

This indicates the area around this symbol may become
very hot.

Motors, heatsinks, and regenerative units become hot
during and shortly after operation. To avoid burns be
careful not to touch those sections.

3. Caution symbol

& CAUTION
Always read the manual carefully before using the controller.

Instructions by this symbol

This indicates important information that you must
know and is described in the manual.

Before using the controller, be sure to read the manual
thoroughly.

When adding external safety circuits or connecting a
power supply to the controller, read the manual
carefully and make checks before beginning the work.
Connectors must be attached while facing a certain
direction, so insert each connector in the correct
direction.

93006-X0-00

93008-X0-00

93007-X0-00

S-9 «
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4. Important precautions for each stage of the robot life cycle

This section describes major precautions that must be observed when using robots and controllers. Be sure to
carefully read and comply with all of these precautions even if there is no alert symbol shown.

4.1 Precautions for using robots and controllers

General precautions for using robots and controllers are described below.

1. Applications where robots cannot be used

YAMAHA robots and robot controllers are designed as general-purpose industrial equipment and cannot be used for the
following applications.

DANGER

YAMAHA robot controllers and robots are designed as general-purpose industrial equipment and cannot be used
for the following applications.

* In medical equipment systems which are critical to human life

* In systems that significantly affect society and the general public

* In equipment intended to carry or transport people

¢ In environments which are subject to vibration such as onboard ships and vehicles.

2. Qualification of operators/workers

Operators or persons who perform tasks for industrial robots (such as teaching, programming, movement check, inspec-
tion, adjustment, and repair) must receive appropriate training and also have the skills needed to perform the tasks
correctly and safely.

Those tasks must be performed by qualified persons who meet requirements established by local regulations and stan-
dards for industrial robots. They must also read the manual carefully and understand its contents before attempting the
robot operation or maintenance.

A WARNING

¢ |t is extremely hazardous for persons who do not have the above qualifications to perform tasks for industrial
robots.

* Adjustment and maintenance that require removing a cover must be performed by persons who have the
above qualifications. Any attempt to perform such tasks by an unqualified person may cause an accident
resulting in serious injury or death.

» S-10



4.2 Essential precautions for the linear conveyor module

The linear conveyor module is a YAMAHA robot so safety measures must be followed and safety equipment
must be installed just as required for other YAMAHA robots.

This section describes essential precautions for handling the linear conveyor module. Precautions for each
stage in the robot life cycle are listed from the next section, so be sure to read the whole section of this "Safety
Instructions".

1. Slider ejection

DANGER

The slider and workpieces ejected at high SPEED from the linear conveyor module may strike persons, causing
serious and POSSIBLY fatal injuries. Please comply with the following points.

* Do not enter or allow the face and hands to intrude anywhere along the line where the linear conveyor guide
rail may extend (not only ejection side of the conveyor but also the insertion side).

If ejecting the slider on the linear conveyor, then install a suitable ejection mechanism (device to caich and
stop the ejected slider).

Install a structure and a mechanism to catch and retain the slider on the side where the slider is inserted.
Install a safety enclosure outside the linear conveyor movement range. Design the safety enclosure so that the
slider and workpieces from the linear conveyor are not ejected outside of the enclosure.

2. Preventing electrical shock

DANGER

Always comply with the instructions in this manual when installing, operating and inspecting the linear conveyor

module. Failure to do so may lead to electrical shock, serious injury or even death. Please comply with the

following items:

* Read and FOLLOW the instructions in this manual when grounding the linear conveyor module and installing
the termination module.

* Do not touch the motor of the linear conveyor module when it is on.

* Always comply with the instructions in the manual when performing maintenance and be sure to turn off the

power before starting maintenance tasks.

If cracked or broken plastic motor parts are found, stop using the linear conveyor module immediately and

turn off the power.

3. Strong magnetic field

& WARNING

The linear conveyor module contains powerful permanent magnets and electromagnets that generate strong

magnetic fields. Always comply with the precautions listed in this manual when using the linear conveyor

module. Those persons wearing medical electronic devices such as cardiac pacemakers or hearing aids are at

particular risk of maijor injury or even death.

* Always attach the magnet protective cover (supplied) when handling, shipping or storing the slider when
removing it from the linear conveyor module’s guide rails.

* Do not approach the motor of the linear conveyor module while the power is on. (Stay at least 100mm away.)

* Do not attempt to disassemble the linear conveyor module (including surrounding covers).

* Do not place any tools near the slider magnets and the linear conveyor motor while the power is on.

4. High temperature hazard

A WARNING

The motor for the linear conveyor module is mounted on the module, and so it is easy fo come into contact with.
To allow heat generated during operation to DISSIPATE, install the module on a base made from good heat
conducting material such as metal.

The motor reaches high temperatures during and IMMEDIATELY after operation, so touching it at those times may
cause burns.

Before touching the motor, first turn off the controller power, then wait a while and check that the temperature
has DROPPED sufficiently.

S-11 <
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4.3 Design

4.3.1 Precautions for robots

1. Restricting the robot moving speed

& WARNING

Restriction on the robot moving speed is not a safety-related function.
To reduce the risk of collision between the robot and workers, the user must take the necessary protective
measures such as enable devices according to risk assessment by the user.

2. Restricting the movement range

See “7.1 Movement range” for details on the robot’s movement range.

A WARNING

Soft limit function is not a safety-related function intended to protect the human body.
To restrict the robot movement range to protect the human body, use the mechanical stoppers installed in the
robot (or available as options).

& CAUTION
If the robot moving at high speed collides with a mechanical stopper installed in the robot (or available as
option), the robot may be damaged.

3. Provide safety measures for end effector (gripper, etc.)

A WARNING

* End effectors must be designed and manufactured so that they cause no hazards (such as a loose workpiece
or load) even if power (electricity, air pressure, etc.) is shut off or power fluctuations occur.

* If the object gripped by the end effector might possibly fly off or drop, then provide appropriate safety
protection taking into account the object size, weight, temperature, and chemical properties.

4. Provide adequate lighting
Provide enough lighting to ensure safety during work.

5. Install an operation status light

& WARNING

Install a signal light (signal tower) at an easy-to-see position so that the operator will be aware of the robot stop
status (temporarily stopped, emergency stop, error stop, etc.).

4.3.2 Precautions for robot controllers

1. Emergency stop input terminal

DANGER

Each robot controller has an emergency stop input terminal to trigger emergency stop. Using this terminal, install
a safety circuit so that the system including the robot controller will work safely.

For the robot driver without emergency stop input terminal, construct a safety circuit including the emergency
stop function using an external circuit.

2. Maintain clearance

& CAUTION
Do not bundle control lines or communication cables together or in close to the main power supply or power
lines. Usually separate these by at least 100mm. Failure to follow this instruction may cause malfunction due to
noise.
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4.4 Moving and installation

4.4.1 Precautions for robots
H Installation environment

1. Do not use in strong magnetic fields

& WARNING

Do not use the robot near equipment or in locations that generate strong magnetic fields. The robot may BREAK
DOWN or malfunction if used in such locations.

2. Do not use in locations subject to possible electromagnetic interference, etc.

& WARNING

Do not use the robot in locations subject to electromagnetic interference, electrostatic discharge or radio
frequency interference. The robot may malfunction if used in such locations creating hazardous situations.

3. Do not use in locations exposed to flammable gases

& WARNING

* YAMAHA robots are not designed to be explosion-proof.
* Do not use the robots in locations exposed to explosive or inflammable gases, dust particles or liquid. Failure to
follow this instruction may cause serious accidents involving injury or death, or lead to fire.

B Moving

1. Use caution to prevent pinching or crushing of hands or fingers

& WARNING

Moving parts can pinch or crush hands or fingers.
Keep hands away from the movable parts of the robot.

As instructed in Warning label 2, use caution to prevent hands or fingers from being pinched or crushed by movable parts

when transporting or moving the robot. For details on warning labels, see "3. Warning labels".

2. Take safety measures when moving robots

To ensure safety when moving a SCARA robot with an arm length of 500mm or more, use the eyebolts that come supplied

with the robot. Always refer to the robot user’s manual for details.
When moving other robots, please comply with the transport methods described in their respective user’s manuals.

3. Take measures to prevent the robot from falling

When moving the robot by lifting it with equipment such as a hoist or crane, wear personal protective gear and be
careful not to move the robot at higher than the required height.
Make sure that there are no persons on paths used for moving the robot.

& WARNING

A robot falling from a high place and striking a worker may cause death or serious injury. When moving the
robot, wear personal protective gear such as helmets and make sure that no one is within the surrounding area.

H Installation

1. Protect electrical wiring and hydraulic/pneumatic hoses

Install a cover or similar item to protect the electrical wiring and hydraulic/pneumatic hoses from possible damage.

S-13 «
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B Wiring

1. Protective measures against electrical shock

A WARNING

Always ground the robot to prevent electrical shock.

B Adjustment

1. Adjustment that requires removing a cover

& WARNING

Adjustment by removing a cover require specialized technical knowledge and skills, and may also involve
hazards if attempted by an unskilled person. This adjustment must be performed only by persons who have the
required qualifications described in “2. Qualification of operators/workers” in section 4.1 of this “Safety Instruc-
tions”.

4.4.2 Precautions for robot controllers
B Installation environment

1. Installation environment

& WARNING

YAMAHA robots are not designed to be explosion-proof. Do not use the robots and controllers in locations
exposed to explosive or inflammable gases, dust particles or liquid such as gasoline and solvents. Failure to
follow this instruction may cause serious accidents involving injury or death, and lead to fire.

A WARNING

* Use the robot controller in locations that support the environmental conditions specified in this manual.
Operation outside the specified environmental range may cause electrical shock, fire, malfunction or product
damage or deterioration.

* The robot controller and programming box must be installed at a location that is outside the robot safety

enclosure yet where it is easy to operate and view robot movement.

Install the robot controller in locations with enough space to perform work (teaching, inspection, etc.) safely.

Limited space not only makes it difficult to perform work but can also cause injury.

Install the robot controller in a stable, level location and secure it firmly. Avoid installing the controller upside

down or in a tilted position.

Provide sufficient clearance around the robot controller for good ventilation. Insufficient clearance may cause

malfunction, breakdown or fire.

H Installation
To install the robot controller, observe the installation conditions and method described in the manual.

1. Installation

& WARNING

Securely tighten the screws to install the robot controller. If not securely tightened, the screws may come loose
causing the controller to drop.

2. Connections

A WARNING

* Always shut off all phases of the power supply externally before starting installation or wiring work. Failure to do
this may cause electrical shock or product damage.

¢ Never directly touch conductive sections and electronic parts other than the connectors, rotary switches, and
DIP switches on the outside panel of the robot controller. Touching them may cause electrical shock or
breakdown.

e Securely install each cable connector into the receptacles or sockets. Poor connections may cause the
controller or robot to malfunction.

> S-14



B Wiring
1. Connection to robot controller

The controller parameters are preset at the factory before shipping to match the robot model. Check the specified robot
and controller combination, and connect them in the correct combination.

Since the software detects abnormal operation such as motor overloads, the controller parameters must be set correctly
to match the motor type used in the robot connected to the controller.

2. Wiring safety points

A WARNING

Always shut off all phases of the power supply externally before starting installation or wiring work. Failure to do
this may cause electrical shock or product damage.

CAUTION
& * Make sure that no foreign matter such as cutting chips or wire scraps get into the robot controller. Malfunction,
breakdown or fire may result if these penetrate inside.
* Do not apply excessive impacts or loads to the connectors when making cable connections. This might bend
the connector pins or damage the internal PC board.
* When using ferrite cores for noise elimination, be sure to fit them onto the power cable as close to the robot
controller and/or the robot as possible, to prevent malfunction caused by noise.

3. Wiring method

A WARNING

Securely install the connectors into the robot controller and, when wiring the connectors, make the crimp,
press-contact or solder connections correctly using the tool specified by the connector manufacturer.

CAUTION
& When disconnecting the cable from the robot controller, detach by gripping the connector itself and not by
tugging on the cable. Loosen the screws on the connector (if fastened with the screws), and then disconnect the
cable. Trying to detach by pulling on the cable itself may damage the connector or cables, and poor cable
contact will cause the controller or robot to malfunction.

4. Precautions for cable routing and installation

CAUTION
& * Always store the cables connected to the robot controller in a conduit or clamp them securely in place. If the
cables are not stored in a conduit or properly clamped, excessive play or movement or mistakenly pulling on
the cable may damage the connector or cables, and poor cable contact will cause the controller or robot to
malfunction.
* Do not modify the cables and do not place any heavy objects on them. Handle them carefully to avoid
damage. Damaged cables may cause malfunction or electrical shock.
If the cables connected to the robot controller may possibly become damaged, then protect them with a
cover, efc.
* Check that the control lines and communication cables are routed at a gap sufficiently away from main power
supply circuits and power lines, etc. Bundling them together with power lines or close to power lines may
cause faulty operation due to noise.

5. Protective measures against electrical shock

A WARNING

Be sure to ground the ground terminals of the robot and controller. Poor grounding may cause electrical shock.
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4.5 Safety measures

4.5.1 Safety measures

1. Referring to warning labels and manual

A WARNING

» Before starting installation or operation of the robot, be sure to read the warning labels and this manual, and
comply with the instructions.

¢ Never attempt any repair, parts replacement and modification unless described in this manual. These
tasks require specialized technical knowledge and skills and may also involve hazards. Please contact your
distributor for advice.

N/

8

- '} NOTE
For details on warning labels, see "3. Warning labels".

2. Draw up "work instructions" and make the operators/workers understand them

A WARNING

Decide on "work instructions" in cases where personnel must work within the robot safety enclosure to perform
startup or maintenance work. Make sure the workers completely understand these "work instructions".

Decide on "work instructions" for the following items in cases where personnel must work within the robot safety
enclosure to perform teaching, maintenance or inspection tasks. Make sure the workers completely understand these
"work instructions".

1. Robot operating procedures needed for tasks such as startup procedures and handling switches

.Robot speeds used during tasks such as teaching

.Methods for workers to signal each other when two or more workers perform tasks

. Steps that the worker should take when a problem or emergency occurs

G A~ W N

. Steps to take after the robot has come to a stop when the emergency stop device was triggered, including checks for
cancelling the problem or error state and safety checks in order to restart the robot.

6.1n cases other than above, the following actions should be taken as needed to prevent hazardous situations due to
sudden or unexpected robot operation or faulty robot operation as listed below.

¢ Place a display sign on the operator panel
¢ Ensure the safety of workers performing tasks within the robot safety enclosure

¢ Clearly specify position and posture during work
Specify a position and posture where worker can constantly check robot movements and immediately move to
avoid trouble if an error/problem occurs

¢ Take noise prevention measures
e Use methods for signaling operators of related equipment
¢ Use methods to decide that an error has occurred and identify the type of error

Implement the "work instructions" according to the type of robot, installation location, and type of work task.
When drawing up the "work instructions", make an effort to include opinions from the workers involved, equipment

manufacturer technicians, and workplace safety consultants, etc.

3. Take safety measures

DANGER

* Never enter the robot movement range while the robot is operating or the main power is turned on. Failure to
follow this warning may cause serious accidents involving injury or death. Install a safety enclosure or a gate
interlock with an area sensor to keep all persons away from the robot movement range.

* When it is necessary to operate the robot while you are within the robot movement range such as for teaching
or maintenance/inspection tasks, always carry the programming box with you so that you can immediately
stop the robot operation in case of an abnormal or hazardous condition. Install an enable device in the
external safety circuit as needed. Also set the robot moving speed to 3% or less. Failure to follow these
instructions may cause serious accidents involving injury or death.

See “7.1 Movement range” for details on the robot’s movement range.
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& WARNING

* During startup or maintenance tasks, display a sign "WORK IN PROGRESS" on the programming box and
operation panel in order to prevent anyone other than the person for that task from mistakenly operating the
start or selector switch. If needed, take other measures such as locking the cover on the operation panel.

* Always connect the robot and robot controller in the correct combination. Using them in an incorrect
combination may cause fire or breakdown.

4. Install system

When configuring an automated system using a robot, hazardous situations are more likely to occur from the automated
system than the robot itself. So the system manufacturer should install the necessary safety measures required for the
individual system. The system manufacturer should provide a proper manual for safe, correct operation and servicing of
the system.

& WARNING

To check the robot controller operating status, refer to this manual and to related manuals. Design and install the
system including the robot controller so that it will always work safely.

5. Precautions for operation

& WARNING

* Do not touch any electrical terminal. Directly touching these terminals may cause electrical shock, equipment
damage, and malfunction.

* Do not touch or operate the robot controller or programming box with wet hands. Touching or operating them
with wet hands may result in electrical shock or breakdown.

6. Do not disassemble and modify

& WARNING

Never disassemble and modify any part in the robot, controller, and programming box. Do not open any cover.
Doing so may cause electrical shock, breakdown, malfunction, injury, or fire.

4.5.2 Installing a safety enclosure

Be sure to install a safety enclosure to keep anyone from entering within the movement range of the robot. The
safety enclosure will prevent the operator and other persons from coming in contact with moving parts of the
robot and suffering injury.

See “7.1 Movement range” for details on the robot’s movement range.

DANGER

Serious injury may result from contact with a moving robot.
» Keep outside of the robot safety enclosure during operation.
* Press the emergency stop button before entering the safety enclosure.

A WARNING

* Install an interlock that triggers emergency stop when the door or gate of the safety enclosure is opened.

* The safety enclosure should be designed so that no one can enter inside except from the door or gate
equipped with an interlock device.

* Warning label 1 (See "3. Warning labels") that comes supplied with a robot should be affixed to an easy-to-see
location on the door or gate of the safety enclosure.
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4.6 Operation

When operating a robot, ignoring safety measures and checks may lead to serious accidents. Always take the
following safety measures and checks to ensure safe operation.

DANGER

Check the following points before starting robot operation.
* No one is within the robot safety enclosure.
* The programming unit is in the specified location.
* The robot and peripheral equipment are in good condition.

4.6.1 Trial operation

After installing, adjusting, inspecting, maintaining or repairing the robot, perform trial operation using the
following procedures.

suolonijsu| Ajojosg

1. If a safety enclosure has not yet been provided right after installing the robot:

Then rope off or chain off the movement range around the robot in place of the safety enclosure and observe the
following points.
See “7.1 Movement range” for details on the robot’s movement range.

DANGER

Place a "Robot is moving - KEEP AWAY!" sign to keep the operator or other personnel from entering within the
movement range of the robot.

A WARNING

* Use sturdy, stable posts which will not fall over easily.
* The rope or chain should be easily visible to everyone around the robot.

2. Check the following points before turning on the controller.

e Is the robot securely and correctly installed?

¢ Are the electrical connections to the robot wired correctly?
¢ Are items such as air pressure correctly supplied?

e Is the robot correctly connected to peripheral equipment?
e Have safety measures (safety enclosure, etc.) been taken?

* Does the installation environment meet the specified standards?
3. After the controller is turned on, check the following points from outside the safety enclosure.

¢ Does the robot start, stop and enter the selected operation mode as intended?

* Does each axis move as intended within the soft limits?

¢ Does the end effector move as intended?

* Are the correct signals being sent to the end effector and peripheral equipment?
¢ Does emergency stop function?

e Are teaching and playback functions normal?

e Are the safety enclosure and interlocks functioning as intended?
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4. Working inside safety enclosures

Before starting work within the safety enclosure, always confirm from outside the enclosure that each protective

function is operating correctly (see the previous section 2.3).

DANGER

Never enter within the movement range while within the safety enclosure.

See “7.1 Movement range” for details on the robot’s movement range.

& WARNING

When work is required within the safety enclosure, place a sign "Work in progress" in order to keep other persons
from operating the controller switch or operation panel.

A WARNING

When work within the safety enclosure is required, always turn off the controller power except for the following
cases:

Exception
Work with power turned on, but robot in emergency stop

Follow the precautions and procedure described in "Adjusting the

Origin position setting SCARA robots o
origin".

Follow the precautions and procedure described in "Setting the

Standard coordinate setting SCARA robots .
standard coordinates".

Follow the precautions and procedure described in "Setting the soft

SCARA robots e
limits".

Soft limit settings - - - : P
Cartesian robots Follow the precautions and procedure described in "Soft limit" in

Single-axis robots each controller manual.

Work with power turned on

SCARA robots
Teaching Cartesian robots Refer to "5. Teaching within safety enclosure" described below.
Single-axis robots

5. Teaching within the safety enclosure

When performing teaching within the safety enclosure, check or perform the following points from outside the safety

enclosure.

DANGER

Never enter within the movement range while within the safety enclosure.

See “7.1 Movement range” for details on the robot’s movement range.

A WARNING

¢ Make a visual check to ensure that no hazards are present within the safety enclosure.
¢ Check that the programming box or handy terminal operates correctly.

* Check that no failures are found in the robot.

¢ Check that emergency stop works correctly.

¢ Select teaching mode and disable automatic operation.
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4.6.2 Avutomatic operation

Check the following points when operating the robot in AUTO mode. Observe the instructions below in cases
where an error occurs during automatic operation. Automatic operation described here includes all operations
in AUTO mode.

1. Checkpoints before starting automatic operation

Check the following points before starting automatic operation.

DANGER

* Check that no one is within the safety enclosure.
* Check the safety enclosure is securely installed with interlocks functional.

A WARNING

* Check that the programming box / handy terminal and tools are in their specified locations.
* Check that the signal tower lamps or other alarm displays installed for the system are not lit or flashing,
indicating no error is occurring on the robot and peripheral devices.

2. During automatic operation and when errors occur

After automatic operation starts, check the operation status and the signal tower to ensure that the robot is in automatic
operation.

DANGER

Never enter the safety enclosure during automatic operation.

& WARNING

If an error occurs in the robot or peripheral equipment, observe the following procedure before entering the

safety enclosure.

1) Press the emergency stop button to set the robot to emergency stop.

2) Place a sign on the start switch, indicating that the robot is being inspected in order to keep other persons from
restarting the robot.

4.6.3 Precautions during operation

1. When the robot is damaged or an abnormal condition occurs

A WARNING

« If unusual odors, noise or smoke occur during operation, immediately turn off power to prevent possible
electrical shock, fire or breakdown. Stop using the robot and contact your distributor.

« If any of the following damage or abnormal conditions occurs the robot, then continuing to operate the robot
is dangerous. Immediately stop using the robot and contact your distributor.

Damage or abnormal condition Type of danger
Damage to machine harness or robot cable Electrical shock, robot malfunction
Damage to robot exterior Damaged parts fly off during robot operation
Abnormal robot operation (position deviation, vibration, etc.) Robot malfunction
Z-axis (vertical axis) or brake malfunction Z-axis unit falls off

2. High temperature hazard

A WARNING

* Do not touch the robot controller and robot during operation. The robot controller and robot body are very hot
during operation, so burns may occur if these sections are touched.

* The motor and speed reduction gear casing are very hot shortly after operation, so burns may occur if these
are touched. Before touching those parts for inspections or servicing, turn off the controller, wait for a while and
check that their temperature has cooled.
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3. Use caution when releasing the Z-axis (vertical axis) brake

& WARNING

The vertical axis will side downward when the brake is released, causing a hazardous situation. Take adequate

safety measures in consideration by taking the weight and shape into account.

» Before releasing the brake after pressing the emergency stop button, place a support under the vertical axis so
that it will not slide down.

* Be careful not to let your body get caught between the vertical axis and the installation base when performing
tasks (direct teaching, etc.) with the brake released.

4. Be careful of Z-axis movement when the controller is turned off or emergency stop is triggered
(air-driven Z-axis)

A WARNING

The Z-axis starts moving upward when power to the controller or PLC is turned off, the program is reset, emergen-

cy stop is triggered, or air is supplied to the solenoid valve for the Z-axis air cylinder.

* Do not let hands or fingers get caught and squeezed by robot parts moving along the Z-axis.

* Keep the usual robot position in mind so as fo prevent the Z-axis from hanging up or binding on obstacles
during raising of the Z-axis except in case of emergency stop.

5. Take protective measures when the Z-axis interferes with peripheral equipment (air-driven Z-axis)

A WARNING

When the Z-axis comes to a stop due to obstruction from peripheral equipment, the Z-axis may move suddenly

after the obstruction is removed, causing injury such as pinched or crushed hands.

« Turn off the controller and reduce the air pressure before attempting to remove the obstruction.

« Before reducing the air pressure, place a support under the Z-axis because the Z-axis will drop under its own
weight.

6. Be careful of Z-axis movement when air supply is stopped (air-driven Z-axis)

A WARNING

The Z-axis will slide downward when the air pressure to the Z-axis air cylinder solenoid valve is reduced, creating
a hazardous situation.
Turn off the controller and place a support under the Z-axis before cutting off the air supply.

7. Make correct parameter settings

& CAUTION
The robot must be operated with the correct folerable moment of inertia and acceleration coefficients that
match the manipulator tip mass and moment of inertia. Failure to follow this instruction will lead to a premature
end to the drive unit service life, damage to robot parts, or cause residual vibration during positioning.

8. If the X-axis, Y-axis or R-axis rotation angle is small

CAUTION
& If the X-axis, Y-axis or R-axis rotation angle is set smaller than 5 degrees, then it will always move within the same
position. This restricted position makes it difficult for an oil film to form on the joint support bearing, and so may
possibly damage the bearing. In this type of operation, add a range of motion so that the joint moves through 90
degrees or more, about 5 times a day.
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4.7 Inspection and maintenance

Always perform daily and periodic inspections and make a pre-operation check to ensure there are no prob-
lems with the robot and related equipment. If a problem or abnormality is found, then promptly repair it or
take other measures as necessary.

Keep a record of periodic inspections or repairs and store this record for at least 3 years.

4.7.1 Before inspection and maintenance work

1. Do not attempt any work or operation unless described in this manual.

Never attempt any work or operation unless described in this manual.
If an abnormal condition occurs, please be sure to contact your distributor. Our service personnel will take appropriate
action.

A WARNING

Never attempt inspection, maintenance, repair, and part replacement unless described in this manual. These
tasks require specialized technical knowledge and skills and may also involve hazards. Please be sure to
contact your distributor for advice.

2. Precautions during repair and parts replacement

& WARNING

When it is necessary to repair or replace parts of the robot or controller, please be sure to contact your distributor
and follow the instructions they provide. Inspection and maintenance of the robot or controller by an unskilled,
untrained person is exiremely hazardous.

Adjustment, maintenance and parts replacement require specialized technical knowledge and skills, and also may
involve hazards. These tasks must be performed only by persons who have enough ability and qualifications required by
local laws and regulations.

A WARNING

Adjustment and maintenance by removing a cover require specialized technical knowledge and skills, and may
also involve hazards if attempted by an unskilled person. This adjustment must be performed only by persons
who have the required qualifications described in “2. Qualification of operators/workers” in section 4.1 of this
“Safety Instructions”.

3. Shut off all phases of power supply

A WARNING

Always shut off all phases of the power supply externally before cleaning the robot and controller or securely
tightening the terminal screws etc. Failure to do this may cause electrical shock or product damage or malfunc-
tion.

4. Allow a waiting time after power is shut off (Allow time for temperature and voltage to drop)

& WARNING

* When performing maintenance or inspection of the robot controller under your distributor's instructions, wait at
least the time (*) specified for each controller after turning the power off. Some components in the robot
controller are very hot or still retain a high voltage shortly after operation, so burns or electrical shock may
occur if those parts are touched.

* The motor and speed reduction gear casing are very hot shortly after operation, so burns may occur if they are
touched. Before touching those parts for inspections or servicing, turn off the controller, wait for a while and
check that the temperature has cooled.

* For information on how long you should wait after turning the power off, see the user’s manual for each controller.

5. Precautions during inspection of controller

A WARNING

* When you need to touch the terminals or connectors on the outside of the controller during inspection, always
first turn off the controller power switch and also the power source in order to prevent possible electrical shock.

* Do not disassemble the controller. Never touch any internal parts of the controller. Doing so may cause
breakdown, malfunction, injury, or fire.

» S-22



4.7.2 Precautions during service work

1. Precautions when removing a motor (Cartesian robots and vertical mount single-axis robots)

A WARNING

The vertical axis will slide down when the motor is removed, causing a hazardous situation.

« Turn off the controller and place a support under the vertical axis before removing the motor.

* Be careful not to let your body get caught by the driving unit of the vertical axis or between the vertical axis
and the installation base.

2. Be careful when removing the Z-axis motor (SCARA robots)

A WARNING

The Z-axis will slide downward when the Z-axis motor is removed, causing a hazardous situation.

« Turn off the controller and place a support under the Z-axis before removing the Z-axis motor.

* Be careful not to let your body get caught by the driving unit of the Z-axis or between the Z-axis drive unit and
the installation base.

3. Do not remove the Z-axis upper limit mechanical stopper

& CAUTION
Warning label 4 is attached to each SCARA robot. (For details on warning labels, see "3. Warning labels".)
Removing the upper limit mechanical stopper installed to the Z-axis spline or shifting its position will damage the
Z-axis ball screw. Never attempt to remove it.

4. Use caution when handling a robot that contains powerful magnets

& WARNING

Powerful magnets are installed inside the robot. Do not disassemble the robot since this may cause injury.
Devices that may malfunction due to magnetic fields must be kept away from this robot.

See "6. Cautions regarding strong magnetic fields" for detailed information on strong magnetic fields.

5. Use the following caution items when disassembling or replacing the pneumatic equipment.

& WARNING

Air or parts may fly outward if pneumatic equipment is disassembled or parts replaced while air is still supplied.

* Do service work after turning off the controller, reducing the air pressure, and exhausting the residual air from
the pneumatic equipment.

» Before reducing the air pressure, place a support stand under the Z-axis (2-axis robots with air driven Z-axis)
since it will drop under its own weight.

6. Use caution to avoid contact with the controller cooling fan

& WARNING

* Touching the rotating fan may cause injury.
* If removing the fan cover, first turn off the controller and make sure the fan has stopped.

7. Precautions for robot controllers

CAUTION
& * Back up the robot controller internal data on an external storage device. The robot controller internal data
(programs, point data, etc.) may be lost or deleted for unexpected reasons. Always make a backup of this data.
* Do not use thinner, benzene, or alcohol to wipe off the surface of the programming box. The surface sheet may
be damaged or printed letters or marks erased. Use a soft, dry cloth and gently wipe the surface.
* Do not use a hard or pointed object to press the keys on the programming box. Malfunction or breakdown
may result if the keys are damaged. Use your fingers to operate the keys.
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4.8 Disposal

When disposing of robots and related items, handle them carefully as industrial wastes. Use the correct
disposal method in compliance with your local regulations, or entrust disposal to a licensed industrial waste
disposal company.

1. Disposal of lithium batteries

When disposing of lithium batteries, use the correct disposal method in compliance with your local regulations, or
entrust disposal to a licensed industrial waste disposal company. We do not collect and dispose of the used batteries.

2. Disposal of packing boxes and materials

When disposing of packing boxes and materials, use the correct disposal method in compliance with your local regula-
tions. We do not collect and dispose of the used packing boxes and materials.

3. Strong magnet

A WARNING

Strong magnets are installed in the robot. Be careful when disposing of the robot.

See "6. Cautions regarding strong magnetic fields" for detailed information on strong magnetic fields.
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5. Emergency action when a person is caught by robot

Section 1, "Emergency action when a person is caught by robot" in Chapter 1
RCX340, RCX340XE

\ L/

{} NOTE

Make a printout of the relevant page in the manual and post it a conspicuous location near the controller.

w

If a person should get caught between the robot and a mechanical part such as the installation base, then (o)
release the axis. <-D"
B Emergency action '2-
Release the axis while referring to the following section in the manual for the robot controller. - |

(%)

Controller Refer to: =

RCX240 g

—

-

(7]

0

6. Cautions regarding strong magnetic fields

Some YAMAHA robots contain parts generating strong magnetic fields which may cause bodily injury, death,
or device malfunction. Always comply with the following instructions.

* Persons wearing medical electronic devices such as cardiac pacemakers or hearing aids must keep away from
the linear single-axis robot and linear conveyor. (Stay at least 100mm away.)

® Persons wearing ID cards, purses, and/or wristwatches must keep away from the linear single-axis robot and
linear conveyor.

¢ Do not attempt to disassemble the linear single-axis robot and linear conveyor (including surrounding
covers).

e Do not bring tools close to the internal parts of the robot and the linear conveyor magnets.

e Always attach the magnet protective cover (supplied) when handling, shipping or storing the linear convey-
or’s slider when removing it from the module.
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7. Using the robot safely

7.1 Movement range

When a tool or workpiece is attached to the robot manipulator tip, the actual movement range enlarges from
the movement range of the robot itself (Figure A) to include the areas taken up by movement of the tool and
workpiece attached to the manipulator tip (Figure B).

The actual movement range expands even further if the tool or workpiece is offset from the manipulator tip.
The movement range here is defined as the range of robot motion including all areas through which the robot
arms, the tool and workpiece attached to the manipulator tip, and the solenoid valves attached to the robot
arms move.

To make the robot motion easier to understand, the figures below only show the movement ranges of the tool
attachment section, tool, and workpiece.

Please note that during actual operation, the movement range includes all areas where the robot arms and any
other parts move along with the robot.

I Movement range

Figure A: Movement range of robot itself Figure B: Movement range when tool and workpiece are attached
to manipulator tip

93009-X0-00

CAUTION
To make the robot motion easier to understand, the above figures only show the movement ranges of the tool
attachment section, tool, and workpiece. In actual operation, the movement range includes all areas where the
robot arms and any other parts move along with the robot.
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7.2 Robot protective functions

Protective functions for YAMAHA robots are described below.

1. Overload detection
This function detects an overload applied to the motor and turns off the servo.
If an overload error occurs, take the following measures to avoid such errors:

1.Insert a timer in the program.

2.Reduce the acceleration.

2. Overheat detection
This function detects an abnormal temperature rise in the driver inside the controller and turns off the servo.
If an overheat error occurs, take the following measures to avoid the error:
1.Insert a timer in the program.

2.Reduce the acceleration.

suolonijsu| Ajojosg

3. Soft limits

Soft limits can be set on each axis to limit the working envelope in manual (jog) operation and automatic operation after
return-to-origin. The working envelope is the area limited by soft limits.

& WARNING
Soft limit function is not a safety-related function intended to protect the human body.
To restrict the robot movement range to protect the human body, use the mechanical stoppers installed in the
robot (or available as options).

4. Mechanical stoppers
If the servo is turned off by emergency stop operation or protective function while the robot is moving, then these
mechanical stoppers prevent the axis from exceeding the movement range. The movement range is the area limited by the

mechanical stoppers.

» The X and Y axes have mechanical stoppers that are installed at both ends of the maximum movement
range. Some robot models have a standard feature that allows changing the mechanical stopper
positions. On some other models, the mechanical stopper positions can also be changed by using
option parts.

» The Z-axis has a mechanical stopper at the upper end and lower end. The stopper positions can be
changed by using option parts.

» No mechanical stopper is provided on the R-axis.

SCARA robots

YK-TW series robots do not have mechanical stoppers intended to protect the human body, due to the
product characteristic of the orbit movement. When it is necessary to restrict the arm rotation angle so as
to ensure the safety, install additional stopper separately.

* The linear movement axis has a mechanical stopper at both ends of the maximum movement range.
The positions of these mechanical stoppers cannot be changed.
* No mechanical stopper is provided on the rotational axis.

Single-axis robots
Cartesian robots

WARNING
Axis movement does noft stop immediately after the servo is turned off by emergency stop or other protective
functions, so use caution.

CAUTION
& If the robot moving at high speed collides with a mechanical stopper installed in the robot (or available as
option), the robot may be damaged.

& DANGER

A When the linear conveyor module is used to insert or eject the slider, mechanical stoppers cannot be attached
fo the module body due to the structural limits. So install a device to catch and stop the slider being ejected at
high speed from the module, as well as other necessary safety measures.

5. Z-axis (vertical axis) brake
An electromagnetic brake is installed on the Z-axis to prevent the Z-axis from sliding downward when the servo is OFF.
This brake is working when the controller is OFF or the Z-axis servo power is OFF even when the controller is ON. The
Z-axis brake can be released by the programming unit / handy terminal or by a command in the program when the
controller is ON.

WARNING
& The vertical axis will slide downward when the brake is released, causing a hazardous situation. Take adequate
safety measures in consideration by taking the weight and shape into account.
» Before releasing the brake after pressing the emergency stop button, place a support under the vertical axis so
that it will not slide down.
* Be careful not to let your body get caught between the vertical axis and the installation base when performing
tasks (direct teaching, etc.) with the brake released.
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7.3  Residual risk

To ensure safe and correct use of YAMAHA robots and controllers, System integrators and/or end users imple-
ment machinery safety design that conforms to 1SO12100.

Residual risks for YAMAHA robots and controllers are described in the DANGER or WARNING instructions pro-
vided in each chapter and section. Read them carefully.

7.4 Special training for industrial robot operation

Operators or persons who handle the robot for tasks such as for teaching, programming, movement checks,
inspections, adjustments, and repairs must receive appropriate training and also have the skills needed to
perform the job correctly and safely. They must also read the manual carefully to understand its contents before
attempting the robot operation or maintenance.

Tasks related to industrial robots (teaching, programming, movement check, inspection, adjustment, repair,
etc.) must be performed by qualified persons who meet requirements established by local regulations and
safety standards for industrial robots.

Comparison of terms used in this manual with 1ISO

This manual 1ISO 10218-1 Note
Maximum movement range maximum space Area limited by mechanical stoppers.
Movement range restricted space Area limited by movable mechanical stoppers.
Working envelope operational space Area limited by software limits.
Within safety enclosure safeguarded space

See “7.1 Movement range” in for details on the robot’s movement range.
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7.5 KC mark

KC (Korean Certification) is a system based on the Korean Radio Law. Machineries designated with this system
are required to be registered as conformed certification or conformed registration, and to show KC marks.
Target products are prescribed by notification of the National Radio Research Agency (RRA).

7.5.1 EMC standards

B Cautions regarding compliance with KC mark

The YAMAHA robot-series product is one component that is incorporated into the customer's system (built-in equipment).

We decide models by single robot product (controller, robot and peripheral device) and conform them to the EMC

standards.

This does not therefore guarantee that the YAMAHA robot-series product conforms to the EMC standards if only the robot

is used independently. The customer who incorporates YAMAHA robot products into the customer's final system, which

will be shipped to or used in Korea, should verify that the overall system conforms to the EMC standards.

B KC mark

The YAMAHA robots controllers are registered in the National Radio Research Agency (RRA) as conformed by self-test

and KC marks are affixed to the controllers.

B Related standards

¢ Electromagnetic Compatibility (EMC)

B Information of conformity assessment

e Certification number list

Product Model name Certification number
Controller ERCD MSIP-REM-Y3M-ERCD
TS-S2 MSIP-REM-Y3M-TSS
TS-SD MSIP-REM-Y3M-TSSD
TS-SH MSIP-REM-Y3M-TSSH
TS-X MSIP-REM-Y3M-TSX
TS-P MSIP-REM-Y3M-TSP
RDV-X MSIP-REM-Y3M-RDVX
RDV-P MSIP-REM-Y3M-RDVP

RCX240 / RCX240S

MSIP-REM-Y3M-X240

RCX340 / RCX340XE

MSIP-REM-Y3M-X340

LCC140

MSIP-REM-Y3M-C140

¢ Applicant and manufacturer : YAMAHA MOTOR CO., LTD.
e Product name : FACTORY AUTOMATION EQUIPMENT

7.5.2 Examples of EMC countermeasures

It is not necessary to take measures for ERCD and robots connecting to ERCD.
Examples of EMC countermeasures for single YAMAHA robot product are the same as those of CE marks.

Refer to countermeasures described in the related user's manual.

Furthermore, take proper countermeasures to conform customer's final system (overall system) to EMC

standards.
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YAMAHA MOTOR CO., LTD. Robotics Operations

All rights reserved. No part of this publication may be reproduced in
any form without the permission of YAMAHA MOTOR CO., LTD.
Information furnished by YAMAHA in this manual is believed to be
reliable. However, no responsibility is assumed for possible
inaccuracies or omissions. If you find any part unclear in this manual,
please contact your distributor.




Warranty

For information on the warranty period and terms, please contact our distributor where you purchased the
product.

B This warranty does not cover any failure caused by:

—_

.Installation, wiring, connection to other control devices, operating methods, inspection or maintenance that does not
comply with industry standards or instructions specified in the YAMAHA manual;

AJUDLIDM

. Usage that exceeded the specifications or standard performance shown in the YAMAHA manual;
.Product usage other than intended by YAMAHA;

.Storage, operating conditions and utilities that are outside the range specified in the manual;
.Damage due to improper shipping or shipping methods;

.Accident or collision damage;

.Installation of other than genuine YAMAHA parts and/or accessories;

@ N O U~ oW

.Modification to original parts or modifications not conforming to standard specifications designated by YAMAHA,
including customizing performed by YAMAHA in compliance with distributor or customer requests;

9.Pollution, salt damage, condensation;
10. Fires or natural disasters such as earthquakes, tsunamis, lightning strikes, wind and flood damage, etc;

11.Breakdown due to causes other than the above that are not the fault or responsibility of YAMAHA;

B The following cases are not covered under the warranty:

1. Products whose serial number or production date (month & year) cannot be verified.

2.Changes in software or internal data such as programs, points, calibration, or registered models that were created or
changed by the customer.

3.Products whose trouble cannot be reproduced or identified by YAMAHA.

4. Products utilized, for example, in radiological equipment, biological test equipment applications or for other purposes
whose warranty repairs are judged as hazardous by YAMAHA.

THE WARRANTY STATED HEREIN PROVIDED BY YAMAHA ONLY COVERS DEFECTS IN PRODUCTS

AND PARTS SOLD BY YAMAHA TO DISTRIBUTORS UNDER THIS AGREEMENT. ANY AND ALL OTHER
WARRANTIES OR LIABILITIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY EXPRESSLY
DISCLAIMED BY YAMAHA. MOREOVER, YAMAHA SHALL NOT BE HELD RESPONSIBLE FOR CONSEQUENT
OR INDIRECT DAMAGES IN ANY MANNER RELATING TO THE PRODUCT.

This manual does not serve as a guarantee of any industrial property rights or any other rights and
does not grant a license in any form. Please acknowledge that we bear no liability whatsoever for
any problems involving industrial property rights which may arise from the contents of this manual.

Ver.1.03_201802
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Before beginning the work, thoroughly read the safety precautions described below and the Safety
Instructions to strictly observe the instructions.

A\

A\

WARNING

THE ADJUSTMENT AND MAINTENANCE WORK WITH THE COVER REMOVED NEEDS THE SPECIAL KNOWLEDGE AND
SKILL. IF UNSKILLED WORK PERSON PERFORMS SUCH WORK, THIS MAY INVOLVE RISK. THE ADJUSTMENT AND
MAINTENANCE WORK MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE REQUIRED QUALIFICATIONS
DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF “SAFETY INSTRUCTIONS” WHILE
REFERRING TO THIS MANUAL.

O

WARNING

MBIAIDA

ALWAYS TURN OFF THE CONTROLLER BEFORE BEGINNING WORK. SERIOUS ACCIDENTS MIGHT OCCUR IF THE ROBOT

STARTS TO OPERATE DURING WORK.

NEVER ATTEMPT TO PERFORM WORK OTHER THAN THOSE DESCRIBED IN THIS MANUAL.

PLACE A CONSPICUOUS SIGN INDICATING THE ROBOT IS BEING ADJUSTED, TO PREVENT OTHERS FROM TOUCHING

THE CONTROLLER SWITCH, PROGRAMMING BOX OR OPERATION PANEL.

* IF A SAFETY ENCLOSURE HAS NOT YET BEEN PROVIDED RIGHT AFTER INSTALLATION OF THE ROBOT, ROPE OFF OR
CHAIN OFF THE MOVEMENT AREA AROUND THE MANIPULATOR IN PLACE OF A SAFETY ENCLOSURE, AND OBSERVE
THE FOLLOWING POINTS.

1. USE STABLE POSTS WHICH WILL NOT FALL OVER EASILY.
2. THE ROPE OR CHAIN SHOULD BE EASILY VISIBLE BY EVERYONE AROUND THE ROBOT.
3. PLACE A CONSPICUOUS SIGN PROHIBITING THE OPERATOR OR OTHER PERSONNEL FROM ENTERING THE
MOVEMENT AREA OF THE MANIPULATOR.
* TO CHECK THE OPERATION AFTER THE ADJUSTMENT HAS BEEN MADE, SEE "4.6.1 TRIAL OPERATION" IN THE SAFETY
INSTRUCTIONS.
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1. Before beginning work

Periodic inspection and maintenance are essential to ensure safe and efficient operation of YAMAHA robots.
This Chapter describes the periodic inspection of the FLIP-X series. Before beginning the work, thoroughly
read the safety precautions described below and the Safety Instructions to strictly observe the instructions.

B Safety precautions

DANGER

IF THE INSPECTION OR MAINTENANCE PROCEDURE CALLS FOR OPERATION OF THE ROBOT, STAY OUT OF THE
WORKING AREA OF THE ROBOT DURING OPERATION. KEEP WATCHING THE ROBOT MOVEMENT AND SURROUNDING
AREA SO THAT THE OPERATOR CAN PRESS THE EMERGENCY STOP BUTTON IF ANY DANGER OCCURS.

& WARNING

e THE ADJUSTMENT AND MAINTENANCE WORK WITH THE COVER REMOVED NEEDS THE SPECIAL KNOWLEDGE AND
SKILL. IF UNSKILLED WORK PERSON PERFORMS SUCH WORK, THIS MAY INVOLVE RISK. THE ADJUSTMENT AND
MAINTENANCE WORK MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE REQUIRED QUALIFICATIONS
DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF “SAFETY INSTRUCTIONS”, WHILE
REFERRING TO THIS MANUAL.

e WHEN THE ROBOT DOES NOT NEED TO BE OPERATED DURING ADJUSTMENT OR MAINTENANCE, ALWAYS TURN OFF
THE CONTROLLER AND THE EXTERNAL SWITCH BOARD.

* WHEN YOU NEED TO TOUCH THE TERMINALS OR CONNECTORS ON THE OUTSIDE OF THE CONTROLLER DURING

INSPECTION, ALWAYS FIRST TURN OFF THE CONTROLLER POWER SWITCH AND ALSO THE POWER SOURCE IN ORDER

TO PREVENT POSSIBLE ELECTRICAL SHOCK.

NEVER TOUCH INTERNAL PARTS OF THE CONTROLLER.

* WHEN ONLY MAKING ELECTRICAL INSPECTIONS AND REQUIRING NO MECHANICAL MOVEMENT OF THE ROBOT,

KEEP THE EMERGENCY STOP BUTTON PRESSED.

BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY

CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR

BURN DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS

SECURELY.

* BE SURE TO USE THE LUBRICANT SPECIFIED BY YOUR DISTRIBUTOR.

* BE SURE TO USE THE PARTS SPECIFIED BY YOUR DISTRIBUTOR WHEN REPLACING PARTS.

TAKE SUFFICIENT CARE NOT TO ALLOW ANY FOREIGN MATTER TO CONTAMINATE THEM DURING ADJUSTMENT,
PARTS REPLACEMENT OR REASSEMBLY.

* DO NOT MODIFY ANY PARTS ON THE ROBOT OR CONTROLLER. MODIFICATION MAY RESULT IN UNSATISFACTORY
SPECIFICATIONS OR THREATEN OPERATOR SAFETY.

* WHEN ADJUSTMENT OR MAINTENANCE IS COMPLETE, RETIGHTEN THE BOLTS AND SCREWS SECURELY.

* PLACE A SIGN INDICATING THE ROBOT IS BEING ADJURED OR INSPECTED TO KEEP OTHERS FROM OPERATING THE
CONTROLLER POWER SWITCH, PROGRAMMING BOX, HANDY TERMINAL, OR OPERATION PANEL. WHEN NECESSARY,
INSTALL AN APPROPRIATE SWITCH KEY LOCK MECHANISM OR ARRANGE A WATCHER.
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CAUTION
* Only quadlified engineers who have the skill and license in accordance with the laws and regulations in each
country are allowed to carry out the periodic inspection.
* Never altempt to perform inspection, adjustment, repair, or part replacement work of the robot and controller
other than those described in this manual. Such work requires special knowledge and may involve risk.
Before starting each adjustment work, thoroughly read this Chapter to fully understand its contents.
If a safety enclosure has not yet been provided right after installation of the robot, rope off or chain off the
movement area around the manipulator in place of a safety enclosure, and observe the following points.
1. Use stable posts which will not fall over easily.
2. The rope or chain should be easily visible by everyone around the robot.
3. Place a conspicuous sign prohibiting the operator or other personnel from entering the movement area of
the manipulator.
To check the operation after the adjustment has been made, see "4.6.1 Trial operation” in the Safety
Instructions.
* Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.
* Be careful not to drop any screw or bolt during cover removal work.
For details about cautions on controller, see the User’s Manual for controller.
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2. Periodic inspection

2.1 Daily inspection
The following is an inspection list that must be performed every day before and after operating the robot.
B Inspection to be performed with the controller turned off

step T Turn off the controller.

step Place a sign indicating the robot is being adjusted.
Place a sign indicating the robot is being inspected, to keep others from operating the controller switch.

stepd Perform the daily inspection.
Enter the safety enclosure and check the following points.

o |

o

Q_ Checkpoints Procedure Remarks

6' + Make the adjustment so that any stress is not

applied to the cables.

— Check for damage, dent and excessively PP . )

: Cables tight bends « If any damage is found, replace the defective cable

w ' according to the conditions. (See also "2.2 Robot cables"”

'o in Chapter 5 of the separate Installation Manual.)

(D « Check for scratches, dents, and

o excessively tight bends. See "5. Adjusting the shutter looseness" in Chapter 3.

—t Shutter « Check for flow-up (clearance). When the shutter replacement is needed, see "1.

o « Check the shutter top surface for Replacing the shutter" in Chapter 4.

: contamination (*1).
Ball screw, bearing Check for unusual vibration or noise. If any trouble is found, contact your distributor.
Motor Check for unusual vibration and noise, and | Check with the load factor monitor that the load factor

for abnormal temperature rise. is 100% or less. (*2)

*1: According to the robot working conditions, stripe marks caused by contamination may be produced on the shutter top surface
close to the stop point. If this occurs, clean the shutter top surface with a cloth rag moistened with alcohol cleaning agent. If
this trouble occurs frequently, contact your distributor.

*2: Some robot controller models cannot monitor the load factor.

B Inspection to be performed with the controller turned on

A WARNING

THE ROBOT CONTROLLER MUST BE INSTALLED OUTSIDE THE SAFETY ENCLOSURE, TO PREVENT A HAZARDOUS SITUATION
IN WHICH YOU OR ANYONE ENTER THE SAFETY ENCLOSURE TO INSPECT THE CONTROLLER WHILE IT IS TURNED ON.

step’ T Turn on the controller.
Check that no one is inside the safety enclosure, and then turn on the controller.

step Place a sign indicating the robot is being adjusted.
Place a sign indicating the robot is being inspected, to keep others from operating the controller,
programming box or operation panel.

stepd Perform the daily inspection.
Check the following points from outside the safety enclosure.

Checkpoint Procedure Remarks

Check if the safety enclosure is in place.
Check if emergency stop is triggered when
Safety enclosure the door is opened.

Check if warning labels are affixed at the
entrance and clearly visible.

. Press the emergency stop button to check
Emergency stop device

if it works.

Check for abnormal movement and If any abnormal operation is found,
Robot movement . . . ) s

excessive vibration and noise. contact your distributor.

Check if the brake works to stop the Z-axis
Z-axis brake operation (*1) from dropping more than 3mm from the
stationary point.

If any abnormal operation is found,
contact your distributor.

*1: Visually check the Z-axis movement when you press the emergency stop button from outside the safety enclosure and also

> 2_2 when you turn off the controller.



B Adjustment and parts replacement

A WARNING

* AFTER INSPECTION, IF YOU NOTICE ANY ADJUSTMENT OR PARTS REPLACEMENT IS NEEDED, FIRST TURN OFF THE
CONTROLLER AND THEN ENTER THE SAFETY ENCLOSURE TO PERFORM THE NECESSARY WORK.

e AFTER THE ADJUSTMENT OR REPLACEMENT WORK HAS BEEN COMPLETED, INSPECT THE CHECKPOINTS STATED IN
"DAILY INSPECTION" IN THIS SECTION.

¢ |F THE REPAIR OR PART REPLACEMENT OF THE ROBOT OR CONTROLLER IS REQUIRED, CONTACT YOUR DISTRIBUTOR.
SUCH WORK NEEDS THE SPECIAL KNOWLEDGE AND SKILL. SO.THE REPAIR OR PART REPLACEMENT WORK OF THE
ROBOT OR CONTROLLER MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE REQUIRED QUALIFICATIONS
DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF “SAFETY INSTRUCTIONS”.

2.2 Three-month inspection

Take the following precautions when performing 3-month inspection.

A WARNING

WHEN THE BRAKE OF THE VERTICAL AXIS IS RELEASED, THE SLIDER AXIS MAY DROP, LEADING TO HAZARDOUS
SITUATION. WHEN APPLYING THE GREASE TO THE VERTICAL AXIS PARTS, DO NOT RELEASE THE BRAKE.

B Inspection to be performed with the controller turned off
step’ T Turn off the controller.

step@ Place a sign indicating the robot is being adjusted.
Place a sign indicating the robot is being inspected, to keep others from operating the controller switch.
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stepd Perform the inspection.
Enter the safety enclosure and check the following points.

Checkpoint Procedure Remarks
Manipulator bolts and screws (Only
for major bolts and screws exposed | Check for looseness and tighten if necessary. (*1)
externally)
Check for looseness at each terminal and connector
Controller
on the panel.
» Check for dirt or grime. If dirt or grime is found,
clean the part. Apply grease after cleaning.
» Apply grease if the items checked are dry or do
not have enough grease.
Recommended grease
) . ; See "3. Applying the grease" in
Ball screw, Linear guide N18 Daphne Eponex SR2 (ldemitsu)
’ this Chapter.
Alvania grease S2 (Showa Shell)
Other than K
N18 Alvania No.2 (Showa Shell)
Daphne Eponex No. 2 (Idemitsul)
Common LG2 (NSK) For Clean Specification
Shutter » Check for looseness. See "4. Adjusting shutter
» Check for flow-up (clearance). looseness" in Chapter 3.
*1: Bolt tightening torque
Bolt size Tightening torque (kgfcm) Tightening torque (Nm)
M3 button head bolt 14 1.4
M3 20 2.0
M4 46 4.5
M5 92 9.0
M6 156 15.3
M8 380 37
M10 720 71
M12 1310 128

& CAUTION

If the grease recommended by YAMAHA is not used, this may cause the service life of the ball screw or linear
guide to shorten.
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B Inspection to be performed with the controller turned on

& WARNING

THE ROBOT CONTROLLER MUST BE INSTALLED OUTSIDE THE SAFETY ENCLOSURE, TO PREVENT A HAZARDOUS SITUATION
IN WHICH YOU OR ANYONE ENTER THE SAFETY ENCLOSURE TO INSPECT THE CONTROLLER WHILE IT IS TURNED ON.

& WARNING

* BODILY INJURY MAY OCCUR FROM COMING INTO CONTACT WITH THE FAN WHILE IT IS ROTATING.
* WHEN REMOVING THE FAN COVER FOR INSPECTION, FIRST TURN OFF THE CONTROLLER AND MAKE SURE THE FAN
HAS STOPPED.

step’ T Turn on the controller.
Check that no one is inside the safety enclosure, and then turn on the controller.

step Place a sign indicating the robot is being adjusted.
Place a sign indicating the robot is being inspected, to keep others from operating the controller,
programming box or operation panel.

stepd Perform the inspection.
Check the following points from outside the safety enclosure.

Checkpoint Procedure

» Check if the fan rotates normally.

» Check if objects blocking the fan are located and remove if any are found.

Cooling fan at rear of controller » Check for abnormal noise from the rotating fan. If abnormal noise is heard, visually
check and remove the cause. If no cause is found, contact your distributor .

» Check for dust on the fan cover. Remove and clean if necessary.
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B Adjustment and parts replacement

A WARNING

* AFTER INSPECTION, IF YOU NOTICE ANY ADJUSTMENT OR PARTS REPLACEMENT IS NEEDED, FIRST TURN OFF THE
CONTROLLER AND THEN ENTER THE SAFETY ENCLOSURE TO PERFORM THE NECESSARY WORK.

* AFTER THE ADJUSTMENT OR REPLACEMENT WORK HAS BEEN COMPLETED, INSPECT THE CHECKPOINTS STATED IN
"DAILY INSPECTION" IN THIS SECTION.

* |F THE REPAIR OR PART REPLACEMENT OF THE ROBOT OR CONTROLLER IS REQUIRED, CONTACT YOUR DISTRIBUTOR.
SUCH WORK NEEDS THE SPECIAL KNOWLEDGE AND SKILL. SO. THE REPAIR OR PART REPLACEMENT WORK OF THE
ROBOT OR CONTROLLER MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE REQUIRED QUALIFICATIONS
DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF “SAFETY INSTRUCTIONS”.
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2.3

Six-month inspection

Take the following precautions when performing 6-month inspection.

& WARNING

B Inspection to be performed with the controller turned off

step T Turn off the controller.

stepd Place a sign indicating the robot is being adjusted.

Place a sign showing that the robot is being inspected, to keep others from operating the controller

Step3

AN

switch.

Perform the inspection.

Enter the safety enclosure and check the following points.

WHEN THE BRAKE OF THE VERTICAL AXIS IS RELEASED, THE SLIDER AXIS MAY DROP, LEADING TO HAZARDOUS
SITUATION. WHEN APPLYING THE GREASE TO THE VERTICAL AXIS PARTS, DO NOT RELEASE THE BRAKE.

Checkpoint

Procedure

Remarks

Major bolts and screws on
exterior of robot main unit

Check for looseness and tighten if necessary. (*1)

Ball screw and linear
guide

» Check for looseness in the ball screw and linear
guide.
Tighten if necessary.

» Check for vibration during operation.
Tighten drive section, and X and Y axis
installation bolts if necessary.

» Check for wear and backlash. If any abnormality
is found, contact your distributor.

If problem is not solved or wear and
backlash are found, please contact your
distributor.

Controller

» Check for loose terminals.
» Check for loose connectors.

Application of grease to
ball screw/nut and linear
guide

Apply the grease every 6 months.

Recommended grease

N18 Daphne Eponex SR2 (ldemitsu)
Alvania grease S2 (Showa Shell)
Other th
erthan Alvania No.2 (Showa Shell)
N18
Daphne Eponex No. 2 (Idemitsul)
Common LG2 (NSK) For Clean Specification

See "3. Applying the grease" in this
Chapter.

» Check the timing belt for fault (scratch or

Belt crack). See Chapter 3, Adjustment.
» Check the tension of the timing belt.
« If the friction is the cause of the trouble,
make the adjustment so that the
. interference between the mating part and
Slider Check for unusual wear or damage. slider is eliminated.
« If the slider is broken, contact your
distributor.
1. Check for backlash due to wear 1. Replace the resin slider.
Resin slider (When replacing, contact your distributor.)
2. Check for dirt or contamination. 2. Perform the cleaning.
» Check for unusual sound or vibration. Wh laci
. . en replacing,
Bushing Check for backlash due to wear o see "7. Replacing the bushings" in Chapter 4
« Check that the clearance to the ball screw is wide.
1. Check for scratch or fray. 1. Replace the wire.
Wi (When replacing, contact your distributor.)
ire
2. Check for looseness. 2. Adjust the wire tension.
(When replacing, contact your distributor.)
Resin pulley Check for backlash due to wear Replace the p_ulley. N
(When replacing, contact your distributor.)
» Check that the positioning is correct during
Insert operation. See "3. Replacing the insert" in Chapter 4.
» Check for unusual noise during operation.
CAUTION

If the grease recommended by YAMAHA is not used, this may cause the service life of the ball screw or linear

guide to shorten.

2-5
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*1: Bolt tightening torque

Bolt size Tightening torque (kgfcm) Tightening torque (Nm)

M3 button head bolt 14 1.4

M3 20 2.0

M4 46 4.5

M5 92 9.0

M6 156 15.3

M8 380 37

M10 720 71

M12 1310 128

B Inspection to be performed with the controller turned on

& WARNING
THE ROBOT CONTROLLER MUST BE INSTALLED OUTSIDE THE SAFETY ENCLOSURE, TO PREVENT A HAZARDOUS SITUATION
IN WHICH YOU OR ANYONE ENTER THE SAFETY ENCLOSURE TO INSPECT THE CONTROLLER WHILE IT IS TURNED ON.

& WARNING
« BODILY INJURY MAY OCCUR FROM COMING INTO CONTACT WITH THE FAN WHILE IT IS ROTATING.
« WHEN REMOVING THE FAN COVER FOR INSPECTION, FIRST TURN OFF THE CONTROLLER AND MAKE SURE THE FAN
HAS STOPPED.

stepT Turn on the controller.
Check that no one is inside the safety enclosure, and then turn on the controller.
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step Place a sign indicating the robot is being adjusted.
Place a sign indicating the robot is being inspected, to keep others from operating the controller,
programming box or operation panel.

stepd Perform the inspection.
Check the following points from outside the safety enclosure.

Checkpoint Procedure

» Check if the fan rotates normally.

» Check if objects blocking the fan are located and remove if any are found.

Cooling fan at rear of controller » Check for abnormal noise from the rotating fan. If abnormal noise is heard, visually
check and remove the cause. If no cause is found, contact your distributor .

» Check for dust on the fan cover. Remove and clean if necessary.

B Adjustment and parts replacement

WARNING
& * AFTER INSPECTION, IF YOU NOTICE ANY ADJUSTMENT OR PARTS REPLACEMENT IS NEEDED, FIRST TURN OFF THE

CONTROLLER AND THEN ENTER THE SAFETY ENCLOSURE TO PERFORM THE NECESSARY WORK.

* AFTER THE ADJUSTMENT OR REPLACEMENT WORK HAS BEEN COMPLETED, INSPECT THE CHECKPOINTS STATED IN
"DAILY INSPECTION" IN THIS SECTION.

* |F THE REPAIR OR PART REPLACEMENT OF THE ROBOT OR CONTROLLER IS REQUIRED, CONTACT YOUR DISTRIBUTOR.
SUCH WORK NEEDS THE SPECIAL KNOWLEDGE AND SKILL. SO, THE REPAIR OR PART REPLACEMENT WORK OF THE
ROBOT OR CONTROLLER MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE REQUIRED QUALIFICATIONS
DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF “SAFETY INSTRUCTIONS”.

2.4 Three-year inspection

Inspect the following points once every three years, and contact us if any problem is found.
Set an earlier inspection interval if parts are subject to long-term or frequent usage.

Checkpoint Procedure Remarks

Check for wear and looseness in the ball If any abnormality is found, contact

Ball screw nut sections and linear guides . . A
screw, nut and linear guide. your distributor.
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3. Applying the grease

To apply the grease in accordance with the periodic inspection, follow the steps below.
Before applying the grease, thoroughly read the cautions stated in the Safety Guide and "Before beginning
work" in this Chapter to strictly observe the instructions.

When applying grease to the ball screws and linear guide, take the following precautions.

A WARNING

PRECAUTIONS WHEN HANDLING GREASE:

* INFLAMMATION MAY OCCUR IF THIS GETS IN THE EYES.
BEFORE HANDLING THE GREASE, WEAR YOUR SAFETY GOGGLES TO ENSURE THE GREASE WILL NOT COME IN
CONTACT WITH THE EYES.

* INFLAMMATION MAY OCCUR IF THE GREASE COMES INTO CONTACT WITH SKIN. BE SURE TO WEAR PROTECTIVE
GLOVES TO PREVENT CONTACT WITH SKIN.

e DO NOT TAKE ORALLY OR EAT. (EATING WILL CAUSE DIARRHEA AND VOMITING.)

* HANDS AND FINGERS MIGHT BE CUT WHEN OPENING THE CONTAINER, SO USE PROTECTIVE GLOVES.

e KEEP OUT OF THE REACH OF CHILDREN.

* DO NOT HEAT THE GREASE OR PLACE NEAR AN OPEN FLAME SINCE THIS COULD LEAD TO SPARKS AND FIRES.

EMERGENCY TREATMENT:

* IF THIS GREASE GETS IN THE EYES, WASH LIBERALLY WITH PURE WATER FOR ABOUT 15 MINUTES AND CONSULT A
PHYSICIAN FOR TREATMENT.

* IF THIS GREASE COMES IN CONTACT WITH THE SKIN, WASH AWAY COMPLETELY WITH SOAP AND WATER.

* IF TAKEN INTERNALLY, DO NOT INDUCE VOMITING BUT PROMPTLY CONSULT A PHYSICIAN FOR TREATMENT.

A WARNING

DISPOSING OF GREASE AND THE CONTAINER:

* PROPER DISPOSAL IS COMPULSORY UNDER FEDERAL, STATE AND LOCAL REGULATIONS. TAKE APPROPRIATE
MEASURES IN COMPLIANCE WITH LEGAL REGULATIONS.

e DO NOT PRESSURIZE THE EMPTY CONTAINER. PRESSURIZING MAY CAUSE THE CONTAINER TO RUPTURE.

e DO NOT ATTEMPT TO WELD, HEAT UP, DRILL HOLES OR CUT THIS CONTAINER. THIS MIGHT CAUSE THE CONTAINER TO
EXPLODE AND THE REMAINING MATERIALS INSIDE IT TO IGNITE.

A WARNING

WHEN THE BRAKE OF THE VERTICAL AXIS IS RELEASED, THE SLIDER AXIS MAY DROP, LEADING TO HAZARDOUS
SITUATION. WHEN APPLYING THE GREASE TO THE VERTICAL AXIS PARTS, DO NOT RELEASE THE BRAKE.
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CAUTION
Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.
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3.1 TAL/TALH/T5L/T5LH/Té6L

Prepare appropriate Phillips screwdriver and brush (for grease application).
step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.

stepd Remove the screws (2) from one
side.
Remove the screws (2) from one side of the
screws securing both ends of the shutter.

& CAUTION
At this time, do not remove the cover completely.

stepD Turn over the shutter from the side
where the screws have been
removed.
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& CAUTION
When turning over the shutter, carefully handle it
so that the shutter surface is not scratched.

step® Wipe off the contaminated grease.
First, wipe off the contaminated grease with
a clean cloth rag.

step? Apply the grease. p Step7  Applying the grease
Apply an adequate amount of grease to the
ball screw or linear guide so that it does not
scatter surroundings.

& CAUTION
For the T4L/T4ALH robot, the brush insertion portion is
narrow. So, apply the grease with a smaill brush.

23301-A1-00

step@ Spread the grease.
Move the slider back and forth to spread
the grease.

& CAUTION Applying grease to the ball screw
Do not put your finger in the slider movement
range to prevent your finger from being caught in
if the slider is moved by hand accidentally.

step @ Reattach the shutter to its original
position.

\ L/

i}

{'} NOTE
= For details about how to adjust the shutter, see
"4, Adjusting shutter looseness" in Chapter 3.

Applying grease to the linear guide



3.2 T9/T9H/F10/F10H/F14/F14H/F17/F17L/F20/F20N/GF14XL/GF17XL

Prepare the tools necessary for the replacement work.
e Phillips screwdriver
¢ Grease gun
* Brush (for grease application).

& CAUTION

Select a grease gun suitable for the cartridge
grease you have purchased.
* Tip nozzle, ¢10 (Inside diameter, ¢$7)

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.

step@ Wipe off the contaminated grease.
First, wipe off the contaminated grease with
a clean cloth rag wound on the stick.

& CAUTION

Do not put your finger in the slider movement
range to prevent your finger from being caught in
if the slider is moved by hand accidentally.
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p Step5 Applying the grease to the linear guide

Apply grease by either of the following methods.
B Llinear guide

step® Apply the grease.
Use the grease gun to apply the grease to
the grease nipple of the linear guide through
the clearance between the upper cover
and frame.

23301-A4-00

H Ball screw

stepDd Apply the grease.
Apply the grease to the screw thread roots .
thinly and uniformly with the brush. p Step5  Applying the grease to the ball screw

Move the slider back and forth to spread
the grease.

23302-A4-00

step® Wipe off the excess grease.
Finally, wipe off the excess grease with a
clean cloth rag.

& CAUTION

When the robot is mounted vertically, go outside
the safety enclosure once. Check that no one is
inside the safety enclosure, and then turn on the
controller power. After that, slowly move the slider
two or three times in the manual mode and turn off
the controller power. Enter the safety enclosure
again and continue the work.

2-9 <



3.3 F8/F8L/F8LH

Prepare the tools necessary for the replacement work.
e Phillips screwdriver
e Grease gun
e Brush (for grease application)

A CAUTION

Select a grease gun suitable for the cartridge
grease you have purchased.
* Tip nozzle, ¢10 (Inside diameter, ¢7)

stee T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.

stepd Wipe off the contaminated grease.
First, wipe off the contaminated grease with
a clean cloth rag wound on the stick.
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CAUTION
Do not put your finger in the slider movement
range to prevent your finger from being caught in
if the slider is moved by hand accidentally.

Apply grease by either of the following methods.

B Linear guide

step D Apply the grease. p Step5 Applying the grease to the linear guide
When using the grease nipples, apply grease
info the grease nipples (2) on the left and
right side of the slider (4 grease nipples for
F8LH). Then move the table slider back and
forth to spread the grease.

23301-A5-00

B Ball screw

step® Apply the grease.
Apply an adequate amount of grease to the
ball screw so that it does not scatter
surroundings. Move the table slider back
and forth to spread the grease.

Grease gun

23302-a5-00 > Step 5 Applying the grease to the ball screw

BEATY
Ball screw. ]
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3.4 NI15/N15D/N18/N18D

Prepare the tools necessary for the replacement work.
e Phillips screwdriver
¢ Grease gun
e Brush (for grease application)

& CAUTION

Select a grease gun suitable for the cartridge
grease you have purchased.
* Tip nozzle, ¢10 (Inside diameter, ¢$7)

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.

step@ Wipe off the contaminated grease.
First, wipe off the contaminated grease with
a clean cloth rag.

& CAUTION

Do not put your finger in the slider movement
range to prevent your finger from being caught in
if the slider is moved by hand accidentailly.
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Apply grease by either of the following methods. P Step 5  Applying the grease to the linear guide
B Llinear guide

step® Apply the grease.
When using a grease gun, apply grease info
the grease nipples (4) (2 each on both sides
of the ball guide bearing. Then move the
table slider back and forth to help spread
the grease around.

23301-AA-00

H Ball screw

stepD Apply the grease.
Apply an adequate amount of grease fo the . gtep 5  Applying the grease to the ball screw
ball screw so that it does not scatter
surroundings. Move the table slider back
and forth to spread the grease.

23302-AA-00
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3.5 B10/B14/B14H

Apply grease to the linear guide every 3 months.

Prepare the tools necessary for the replacement work.
e Phillips screwdriver
e Grease gun
¢ Brush (for grease application)

A CAUTION

Select a grease gun suitable for the cartridge
grease you have purchased.
* Tip nozzle, ¢10 (Inside diameter, ¢7)

step T Turn off the controller power.

step Place a sign indicating the robot is being adjusted.
Place a sign indicating the robot is being adjusted, to keep others from operating the controller or
operation panel.

stepd Enter the safety enclosure.

step Wipe off the contaminated grease.
First, wipe off the contaminated grease with a clean cloth rag wound on the stick.

CAUTION
Do not put your finger in the slider movement range to prevent your finger from being caught in if the slider is
moved by hand accidentally.
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step D Apply the grease.

Use the grease gun to apply the grease to the grease nipple of the linear guide through the clearance
between the upper cover and frame.
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1. Adjusting the alignment (B10/B14/B14H)

On robot models having a long stroke, a slider travel guide (U groove) is provided inside the upper cover.
The slider must be aligned with this U groove when attaching the upper cover.

A WARNING

» BEFORE STARTING THE WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR TURN OFF THE
CONTROLLER POWER. IF THE ROBOT OPERATES DURING WORK, THIS MAY CAUSE SERIOUS ACCIDENT.

e THE ADJUSTMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

e BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

CAUTION
« If the slider and upper cover alignment is poor, the slider may wear out prematurely. Insert the slider into the U
groove correctly so that the slider is not worn away or damaged by the edge of the upper cover.
* Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.
* Be careful not to drop any screw or bolt during cover removal work.
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step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the > Step 4
controller or operation panel.

Inserting the slider

stepd Enter the safety enclosure.

stepdd Insert the slider.
Insert the slider into the U-shape groove at
the center of the upper cover. At this time,
put the upper cover parallel with the axis
movement direction.

53301-AC-00

stepD Secure the upper cover mounting
screws temporarily.
Secure the upper cover mounting screws (4)
temporarily and move the table from the
motor side to the end of the non-motor side. P> Step 7 Reattaching the upper cover

step® Retighten the screws on the non-
motor side.
Retighten the screws on the non-motor side
and move the table to the motor side again.

step? Retighten the upper cover mounting
screws (2) on the motor side.
53302AC-00

step@ Check the table movement.
Move the table by hand to check that
the table movement is not heavy.




2. Adjusting the timing belt tension (B10/B14/B14H)

The B10, B14 and B14H series robots use a timing belt to move the table slider.
If the tension of the timing belt is weak, follow the steps below to adjust the belt tension.

A WARNING

* BEFORE STARTING THE WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR TURN OFF THE
CONTROLLER POWER. IF THE ROBOT OPERATES DURING WORK, THIS MAY CAUSE SERIOUS ACCIDENT.

* THE ADJUSTMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

A WARNING

THE MOTOR AND SPEED REDUCTION GEAR CASING ARE EXTREMELY HOT AFTER AUTOMATIC OPERATION, SO BURNS
MAY OCCUR IF THESE ARE TOUCHED. BEFORE TOUCHING THESE PARTS, TURN OFF THE CONTROLLER, WAIT FOR A
WHILE AND CHECK THAT THE PARTS HAVE COOLED.

INJURY CAN OCCUR IF HANDS OR FINGERS ARE SQUEEZED BETWEEN THE DRIVE PULLEY AND BELT. ALWAYS TURN OFF
THE CONTROLLER AND USE CAUTION WHEN HANDLING THESE PARTS.

CAUTION
« Since a positional shift occurs after adjusting the belt tension, return-to-origin or absolute reset must be
performed again and the point data must be re-specified.
* Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.
* Be careful not to drop any screw or bolt during cover removal work.
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Prepare tools necessary for the adjustment work
e Belt tension adjustment bolt (accessory)
¢ Push-pull scale
e Stay (The user must manufacture this stay while referring to the Fig. below.)
* Tension meter

I Stay (example)

Push-pull scale

|

25

55

I
Hole |
B

Nut

U/ I

10

1
15

¥ -
- |

Metal plate of 3.2mm thick

53303-AC-00
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2.1  Adjusting the drive belt tension

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.
step@l Take off the end cover.

stepd Remove the upper cover.
Remove the upper cover mounting screws
and remove the upper cover.

& CAUTION

On robot models having a long stroke, the slider is } Step 6 Applying a tension
fitted in the travel guide (U groove) inside the
upper cover, so remove the upper cover by sliding
it along the direction the robot moves.

stepO Apply a tension to the belt.

Install the belt tension adjustment bolt
supplied with the robot.
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2. Loosen the belt stay mounting bolts (8).

Turn the adjustment bolt to apply a
tension o the belt.

53305-AC-00

sten? Apply a load.
Move the slider by hand to a position at
which the distance from the slider edge to
the base block edge is 150mm.
Apply a load to the belt at a position 115mm

P Step7 Adjusting the speed reduction belt tension

L/2 | L2
(B10) or 129mm (B14 ., B14H) away from the
slider edge.
Push-pull scale
53304-AC-00
53306-AC-00 ! Slack _
step®@ Tighten the belt stay mounting d
bolts temporarily. ><
|
step9 Check the slack amount. Pulley | Belt
It is accepted that the slack is within the Pulley
range stated in the table below when the
belt is pushed with a specified load. D Step7 Load application position

If the slack is beyond the range, repeat
Steps 5 and 6 to adjust the belt tension.

Load and slack for drive belt tension

Load
Robot model Slack
(N) (kgf) (mm)
B10 49105.9 0.510 0.6 2
B14/B14H 5.9106.9 0.6 t0 0.7 2

step 10 Tighten the belt stay mounting
bolts.




step 1T Remove the belt tension adjustment
bolt.

sten T2 Reattach the upper cover and end
cover.

\ L/

g

- '7 NOTE
See also "3.1 Installing and removing the cover" in
this Chapter.

B Reference: Adjusting drive belt tension with a tension meter

We recommend using a tension meter to adjust the belt tension more accurately.
Recommended tension meter : U-505 (Made by UNITTA)

Measurement method

Pluck the belt at the load application position in Step 7 to adjust the belt tension to the value shown below.

For details on how to use the tension meter, refer to the tension meter Instruction Manual.

. Frequency . Unit mass
Robot model Tension (N Span length (mm Belt width (mm
fon (N) (Hz) P gth (mm) VT | ey o s Moo (T
B10 127 to 147 86 to 93 230 20 4.0
B14/B14H 169 to 188 79 to 84 258 25 4.0
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2.2  Adjusting the speed reduction belt tension

step 1 Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure. D Step 4

Removing the belt cover

stepd Remove the belt cover.

53307-AC-00

stepD Measure the slack amount.
Apply the load shown in the table below to
the center portion between both pulleys to
measure the slack. When the slack is within
the range stated in the table, no adjustment
is needed.

53308-AC-00

Load and slack for speed reduction belt tension

Load lack
Robot model Slac
(N) (kgf) (mm)
B10 591069 061007 8 p Step5 Measuring the slack amount
B14/B14H 5.9106.9 061007 3

L/2 L2

If the slack is beyond the range stated in the
table above, go to the next Step.

) Push-pull scale

N

Pulley |

Belt

Pulley
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step® Loosen the motor plate mounting p Step 6 Loosening the motor plate mounting bolts
bolts.

53309-AC-00

stepd Move the motor case to adjust the
slack.
If the value that has been measured in Step
5 is smaller than the value shown in the
table, move the motor case in the tension
increase direction. Conversely, if the
measured value is larger than the value
shown in the table, move the motor case in
the tension decrease direction.

53310-AC-00

step® Measure the belt tension again.

Follow Step 4 to measure the belt tension P Step7 Adjusting the slack
again. When the measured value is within

the range shown in the table, the belt >
tension adjustment is completed. If the Q_
measured value is beyond the range, repeat E-
Steps 5 to 7.
P »n
m—f
step9 Tighten the motor plate bolts 3
securely. [0
step 1O Reattach the belt cover. . \ Motor plateloalts 2.

B Reference: Adjusting speed reduction belt tension with a tension meter

We recommend using a tension meter to adjust the belt tension more accurately.
Recommended tension meter : U-505 (Made by UNITTA)
Measurement method

Pluck the belt at the load application position while referring to Step 5 so as to adjust the belt tension to the value shown

below.
) Frequency ) Unit mass
Robot model Tension (N Span length (mm Belt width (mm
(N) (Hz) P gth ( ) ( ) (g/width [mm] length [m])
B10 44 to 49 180 to 190 82 20 2.5
B14/B14H 44 to 49 180 to 190 82 20 25
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3. Adjusting the timing belt tension (F20N)

The F20N robot uses a timing belt.
If the tension of the timing belt is weak, follow the steps below to adjust the belt tension.
First, the following describes how to install and remove the cover.

A WARNING

* BEFORE STARTING THE WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR TURN OFF THE
CONTROLLER POWER. IF THE ROBOT OPERATES DURING WORK, THIS MAY CAUSE SERIOUS ACCIDENT.

* THE ADJUSTMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

& CAUTION

* Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.

 Be careful not to drop any screw or bolt during cover removal work.
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3.1 Installing and removing the cover

3.1.1 Stroke cover

B Removing the stroke cover

step T Turn off the controller power.

step@ Place a sign indicating the robotis P step4 Removing the mounting screws
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.

step¥ Remove the mounting screws from
both ends.
Remove the mounting screws (M4, pan-
head screws).

53302-A9-00
stepD Pull out the cover.

Move the table slider to the stroke end and
pull out the cover.

p Step 5 Pulling out the cover

53301-A9-00

Motor b%:k:
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B Installing the stroke cover

step T Turn off the controller power.

step@ Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
conftroller or operation panel.

stepd Enter the safety enclosure.

Measures to be taken if the cover is in

stepdl Pass the cover through the portion P Step5  contact with the table slider

between the table slider and motor
block.

Move the table slider to the stroke end and
pass the cover through the portion between
the table slider and motor block.

mountlng SCrews.
adjustment.

53303-A9-00

stepD Secure the cover to the end block. >
Move the table slider to the center of the Q_

stroke and make sure that the table slider E'

does not interfere with the cover. If the table = ) (7;)

. . . , - isiin contact_;wth —

slider interferes with the cover, tighten the the|tablajslider, tighten the cover

cover mounting screws to make the i 3

=

—f

Measures to be taken if the cover is in
P Step5  contact with the motor block

53304-A9-00
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3.1.2 Belt cover

B Removing the belt cover

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.

step@ Loosen the hex socket-head bolts
M4).
Loosen the hex socket-head bolts (M4) (2)
with a spanner or socket wrench.

stepd Remove the belt cover. p Step5 Removing the belt cover

After the screws (M4) have been removed
from the top, pull out the cover upward.

53305-A9-00

B Installing the belt cover

>
L
c
@
3
D
=1

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.

step@d Fit the cover.
Fit the cover so that the notfch of the cover
passes through the portfion between the hex
socket-head bolts.

stepD Tighten the hex socket-head bolts.
Tighten the hex socketf-head bolts with a
spanner or socket wrench.

step® Tighten the screws (M4) from the
top to secure the cover.

» 3-8



3.1.3 Motor cover

B Removing the motor cover

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.

stepdd Cut the insulock-tie.
Cut the Insulock-tie binding the motor cable
with a pair of nippers, and remove.

53306-A9-00

stepD Pull out the motor cover.
Remove the hex socket-head bolts (M4) (2)
and pull out the motor cover.

53307-A9-00

B Installing the motor cover

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

step3 Enter the safety enclosure.

step¥ Secure the motor cover.
Insert the motor cover into the mounting
holes and secure it with the hex socket-head
bolts (M6) (2).

stepd Secure the cable with the insulock-
tie.
Use the ¢5 hole in the motor cover to secure
the motor cable with the insulock-tie.

Cutting the insulock-tie

p Step5

Pulling out the motor cover

3-9 «
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3.2  Adjusting the timing belt tension

A WARNING

THE MOTOR AND SPEED REDUCTION GEAR CASING ARE EXTREMELY HOT AFTER AUTOMATIC OPERATION, SO BURNS
MAY OCCUR IF THESE ARE TOUCHED. BEFORE TOUCHING THESE PARTS, TURN OFF THE CONTROLLER, WAIT FOR A
WHILE AND CHECK THAT THE PARTS HAVE COOLED.

A WARNING

INJURY CAN OCCUR IF HANDS OR FINGERS ARE SQUEEZED BETWEEN THE DRIVE PULLEY AND BELT. ALWAYS TURN OFF
THE CONTROLLER AND USE CAUTION WHEN HANDLING THESE PARTS.

& CAUTION

Since a positional shift occurs after adjusting the belt tension, return-to-origin or absolute reset must be performed
again and the point data must be re-specified.

Prepare tools necessary for the adjustment work
¢ Belt tension adjustment bolt (accessory) * Tension meter

step T Turn off the controller power.

step@ Place a sign indicating the robot is P> Step 6  Applying atension to the belt

being adjusted.

Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.
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stepd Enter the safety enclosure.

stepd Temporarily tighten the motor
installation bolt.

stepD Install the adjustment bolt.
Remove the belt cover and install the
adjustment bolt (M5).

step® Apply a tension to the belt.

53308-A9-00

P Step 8  Plucking the belt span with a hex. wrench

step? Tighten the motor mounting bolt.

step@ Pluck the belt span with a hex.
wrench.
Put the head of the measuring meter close
to the belt and pluck the center of the belt
span with a hex. wrench.

53309-A9-00

step9 Adjust the belt tension.
Adjust the belt tension by measuring the
frequency with the tension meter while
referring to the table below.

Recommended tension meter: U505 (made by UNITTA)

Frequency Tension Span length Belt unit
(Hz) (N) (kg) (mm) weight (kg/m)
207 to 219 88t098 | 9to 10 100 0.051

step 10 After the belt tension has been adjusted to the proper level, measure the tension
once again.
After the belt tension has been adjusted to the proper level, retighten the motor mounting bolts and
measure the tension once again. As the bolts are retightened, the tension may increase. So, carefully
check this point.

step 1T Remove the adjustment bolt, and install the belt cover.
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4. Adjusting shutter looseness (TAL/TALH/T5L/T5LH/T6L)

The shutter may elongate with continued use. In such cases, adjust as follows.

& CAUTION

Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.

Prepare an appropriate Phillips screwdriver.

CAUTION
When the robot is installed vertically, slowly move the robot at a JOG speed to check the position where the
shutter becomes loose mostly before entering the safety enclosure.

step T Turn off the controller power.

step@ Place a sign indicating the robot is being adjusted.
Place a sign indicating the robot is being adjusted, to keep others from operating the conftroller or
operation panel.

stepd Enter the safety enclosure.

step@ Loosen the screw lightly.
Lightly loosen the screws (2) securing the shutter on the end block side. (At this time, do not remove the
screws.)
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stepd Secure the shutter.
While stretching the shutter by fingers, tighten the screws to secure the shutter so that it does not
become loose.

CAUTION
Do not press down on the shutter with excessive force.
Pressing down hard on the shutter may cause the shutter to warp.

I Adjusting the looseness

53303-A1-00
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1. Replacing the shutter (TAL/TALH/T5L/T5LH/Té6L)

When the shutter needs to be replaced, follow the steps below.

& WARNING

* BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR
TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

e THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

CAUTION

* Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.

* Be careful not to drop any screw or bolt during cover removal work.

step T Turn off the controller power. p Step4  Removing the slider cover

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
conftroller or operation panel.

= M3 hex. wrench

stepd Enter the safety enclosure.

stepd¥ Remove the slider cover.
Remove the screws (4) securing the slider
cover and remove the slider cover.
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53401-A1-00

Step5 Remove the screws. p Step5 Removing the shutter mounting screws
Remove the screws (2 each) securing the

shutter from the end block and moftor.

53402-A1-00

step® Pull out the shutter.
Pull out the shutter from the shutter passing
portion.
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stepd Pass a new shutter.
53403-A1-00

step@ Reinstall the shutter and the slider

cover using the reverse of the above
procedure.

N/

- } NOTE
Do not fully fighten the screws to secure the

shutter on the end block side at this time.

Fully tighten these screws after adjusting for shutter

looseness in Step 9.

A

step® Secure the shutter.
Tighten the screws while pulling on the
shutter with your fingers so that there is no
looseness in the shutter.

53404-A1-00
CAUTION
Do not press down on the shutter with excessive
force.

Pressing down hard on the shutter may cause the
shutter to warp.

» 4-2

p Step 7  Replacing the shutter

Shutter

p Step9 Adjusting the shutter looseness




2. Replacing the motor

2.1 TAL/TALH/T5L/T5LH/Té6L

& WARNING

* BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR
TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

e THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

& CAUTION

* Since a positional shift occurs after replacing the motor, return-to-origin must be performed again and the
point data must be re-specified. When removing the parts, check and mark the part positions versus each
other so you can correctly reassemble the parts later.

* Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.

* Be careful not to drop any screw or bolt during cover removal work.

step T Turn off the controller power.

step@ Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.
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stepd Enter the safety enclosure.

stepdd Remove the parts securing the p Step4  Removing the parts securing the shutter
shutter. _
Remove the M4 screws (2) screws securing F;;?;ig‘;”;g;)he shutter
the shutter from each of the end block and M4 screw, 2 pcs.
motor sides.

53413-A1-00

step Remove the cover stroke.
Remove the M4 screws (2) screws securing
the cover stroke from each of the leff and
right.

53414-A1-00 Parts securing the shutter

(Motor side)
M4 screw, 2 pcs.

P Step5 Removing the cover stroke

M4 screws securing
the cover stroke

M4 screws securing
the cover stroke
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sre,,G Remove the bolts securing the P Step6 Removing the bolts securing the motor
motor.
Remove the M5 bolts (2) bolts securing the
motor.

53415-A1-00

step# Remove the motor.

53416-A1-00

step® Install a new motor.

step® Assemble in the reverse order of
disassembly (Step 6 - Step 4). MS5 bolt, 2 pes.

P Step7 Removing the motor
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2.2 F8/F8L/F8LH

& WARNING

* BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR
TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

e THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

& CAUTION

* Since a positional shift occurs after replacing the motor, return-to-origin must be performed again and the
point data must be re-specified. When removing the parts, check and mark the part positions versus each
other so you can correctly reassemble the parts later.

* Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.

* Be careful not to drop any screw or bolt during cover removal work.

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.
P Step4  Removing the upper cover
step¥ Remove the upper cover of the robot.
Remove the screws (3) securing the upper
cover of the robot and remove the upper
cover.
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53401-A5-00

Upper cover ﬂ
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step® Remove the side cover. p Step5 Removing the side cover

Remove the screws (2) securing each side
cover and remove the side covers.

53402-A5-00

step® Remove the end cover on the motor
side.
Remove the screws (4) securing the end
cover on the moftor side and remove the
cover.

53403-A5-00 Side cover

Step7 Remove the motor cover.
Remove the screws (4) securing the motor

cover and remove the motor cover. p Step6 Removing the end cover on the motor side

53404-A5-00

step@ Remove the ground wire. End cover
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p Step7 Removing the motor cover

Motor cover
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step9 Remove the motor. p Step9 Removing the motor
Remove the bolts (4) securing the motor and
remove the motor.

53405-A5-00

step 10 Remove the wave washer and flat
washer.

& CAUTION

When removing the motor, the flat washer might
be left in the bearing inside the motor, so use
caution.

53406-A5-00

step 11 Pull out the rotor.
Remove the bolts (4) securing the rotor and
pull out the rotor.

53407-A5-00

step 12 Install the new rotor.

step 13 Install the wave washer and flat
washer.
Carefully check the wave washer and flat
washer installation order.

step 14 Install the new motor.

step 1D Assemble in the reverse order of
disassembly (Step 13 - Step 4). - iy Wave washer

Flat washer
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p Step 11 Pulling out the rotor
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2.3 B10/B14/B14H

& WARNING

* BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR
TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

* THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

CAUTION
* Since a positional shift occurs after replacing the motor, return-to-origin must be performed again and the
point data must be re-specified. When removing the parts, check and mark the part positions versus each
other so you can correctly reassemble the parts later.
* Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.
* Be careful not to drop any screw or bolt during cover removal work.

p Step5 Removing the motor case and motor cover
step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.

stepd Remove the belt cover.
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stepd Remove the motor case and motor

cover.
53401-AC-00

step® Remove the motor.
Remove the motor mounting bolts (4) and
remove the motor.

p Step6 Removing the motor
53402-AC-00
step# Remove the pulley.
Loosen the set screws (2) of the pulley and
remove the pulley.

53403-AC-00

step@ Replace the motor with a new one
and attach the pulley to this new
motor.
At this time, insert the pulley so that the D
face of the motor shaft is in contact with the
set screws (2 parts) vertically. Projecting the
set screws approx. 0.1 to 0.2mm will ensure
the easy assembly work.

p Step7 Removing the pulley
step9 Install the motor to the motor

plate.

step 10 Fit the belt onto the pulleys.

step 1T Adjust the belt tension. .
Adjust the belt tension while referring to
"2. Adjusting the timing belt tension (B10/ '_‘_Fﬁ‘_\ -
B14/B14H)" in Chapter 3. ;

step T2 Reattach the motor case and cover.

"l‘ l'-" { »
step 13 Reattach the belt cover. %{12 H
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2.4 F20N

& WARNING

* BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR
TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

e THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

CAUTION
« Since a positional shift occurs after replacing the motor, return-to-origin must be performed again and the
point data must be re-specified. When removing the parts, check and mark the part positions versus each
other so you can correctly reassemble the parts later.
* Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.
¢ Be careful not to drop any screw or bolt during cover removal work.

p Step5 Disconnecting the motor cable connectors

step T Turn off the controller power.
. i i
step Place a sign indicating the robot is - T —— B sy
being adjusted. 1 i ||
Place a sign indicating the robot is being
adjusted, to keep others from operating the
conftroller or operation panel. v

stend Enter the safety enclosure.

step Remove the belt cover and motor
cover.

jJuswieon|doy

\ L/

]

= '} NOTE
= For details about how to remove the cover, see "3.1 Gl
Installing and removing the cover" in Chapter 3. p Step6 Removing the motor mounting bolts

stepd Disconnect the motor cable
connectors.
Open the wiring box cover that is secured to
the table slider and disconnect the motor - & Motormounting
cable connectors. S P ]3\@1]3

53401-A9-00

step® Remove the motor mounting bolts
(M6) (4).

53402-A9-00

step# Pull the belt off the pulley.

53403-A9-00

step&@ Remove the motor.
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Step 9

Step 1 0

Step 1 1

Step 12

Step 1 3

Step 14

> 4-10

Pull out the pulley from the motor.
Remove the bolts (Mé) (4) securing the
pulley fastening boss and pull out the pulley
from the motor.

Loosen the bolts while securing the
machined surface of the boss with pliers.

53404-A9-00

Replace the motor with a new one
and attach the pulley to this new
motor.

Take care to the orientation and order of
the rings at this time.

53405-A9-00

Install the motor onto the block.
Temporarily tighten the mounting bolts.

53406-A9-00

Install the belt.

Adjust the belt tension while referring to

"3 Adjusting the timing belt tension (F20N)" in
Chapter 3.

Reattach the motor cover and belt
cover.

Reattach the cover.

Connect the motor cable connectors, store
the cables in the wiring box, and reaftach
the cover.

p Step9o Removing the mounting bolts

— 4-M6
Hexagon bolt

38

|

Motor

Pulley

p Step 11 Installing the motor




2.5 NI15/N15D/N18/N18D

& WARNING

* BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR
TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

e THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

& CAUTION

Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.
* Be careful not to drop any screw or bolt during cover removal work.
* Since a positional shift occurs after replacing the motor, return-to-origin must be performed again and the
point data must be re-specified. When removing the parts, note their positional relation and assembly order.
Provide a space of at least 300mm between each end of the robot and the wall. Do not pull out the ball screw
nut section from the ball screw.

gy

N \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\=\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\wmmn Wa”/
Ball screw - I— Nut section Allow a space of
(Do not pull out.) 300mm or more.

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.
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stepd Enter the safety enclosure. P Step 5-6 Removing the cover

step@ Remove the end covers 1 (upper
end covers) from both ends of the
robot.

\ 1/

- '} NOTE
& For details about how to remove the cover, see
"3. Installing the robot" in Chapter 2 of the
Installation Manual.

Moldi 7 End cover 2
step® Remove the upper cover. oo
Remove the screws (4) securing the upper
cover of the robot and remove the upper

cover. P Step7 Removing the cable cover

step® Remove the end cover 2 (located at

the lower portion) from both ends. y- \‘
Remove the screws (2) securing the end Cablelcorey ;
cover of the robot and remove the end ,j

cover 2. For the N15 robot, turn over the
molding portion, remove the screws (2 each
on the left and right), and remove the end
cover 2.

53402-AA-00

stepd Remove the cable cover.

53403-AA-00
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step@ Disconnect the power cable and
signal cable.
Use diagonal cutters to cut the insulock-ties
securing the motor cable and disconnect

the power cable and signal cable.
P g P Step9  Moving the side cover

step® Move the side cover.
Loosen the screw securing the side cover
and slide the side cover in the direction of
arrow to a position that allows access to the
motor unit.
(The N18 robot has no side cover, so skip this
Step.)

53404-AA-00

step 10 Free the table slider and motor D o eV
coupling. screw

I Freeing the coupling

» When workpiece is on table slider
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Hole for motor-and-coupling Hole for motor-and-coupling

clamp screw clamp screw
\_ / - /

» When no workpiece is on table slider

53405-AA-00
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step T T Remove the U-nut and washer.
Secure the notched portion of the ball screw
with a spanner and remove the U-nut and
washer.

53406-AA-00

step T2 Loosen the bolts securing the ball
screw.
Loosen the bolts (4) securing the ball screw
on the opposite side.

53407-AA-00

step 13 Remove the bolts (3) securing the
holder and remove the ball screw
tension bolt (1).

53408-AA-00

step 14 Remove the screws (2) securing the
damper.
Skip this Step for the N18 robot.

53409-AA-00

p Step 11

>

Removing the U-nut and washer

Ball screw mounting bolts

Ball screw
tensioner bolt

i
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step 1D Remove the motor. p Step 15 Removing the motor

Remove the screws (4) securing the motor
and remove the motor. At this time, be
careful not to allow the ball screw shaft to
come out of the nut.

53410-AA-00
53411-AA-00

step 10 Install a new motor.
Tighten the bolts to the following torque.

Robot Bolt Tightening torque
H ket-head bolt

N15 ex socket-nead bo 60kgfecm to 90kgfecm
(M5)
H ket-head bolt

N18 (N‘:;)m ernead ol hokgfecm to 130kgfecm

step 17 Assemble in the reverse order of
disassembly.
Proceed while making sure the positional
relation and assembly order of the parts are
correct.

A A CAUTION
% When installing the ball screw, apply the proper
— amount of molybdenum grease to the clamp
Q portion (see photo below).
0 p Step 15 Cautions on motor removal work
m 53412-AA-00
(% step 18 Adjust the coupling position and -
- | secure the coupling. E} E*%m‘“% Wat”
— After replacing the motor, adjust the 2
coupling position so that the grid position is Ball screw - L Nut section Allow a space of
within 50+20%, which is displayed by (Do not pull out.) 300mm or more.

performing return-to-origin.

P Step 17 Applying the grease

<N15>
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2.6 GF14XL/GF17XL

& WARNING

* BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR
TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

e THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

& CAUTION

* Since a positional shift occurs after replacing the motor, return-to-origin must be performed again and the
point data must be re-specified. When removing the parts, check and mark the part positions versus each
other so you can correctly reassemble the parts later.

* Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.

* Be careful not to drop any screw or bolt during cover removal work.

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
confroller or operation panel.

stepd Enter the safety enclosure. b Stepa  Removing the upper cover

step Remove the upper cover of the robot.
Remove the screws (6) securing the upper
cover of the robot and remove the upper
cover.
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53401-AN-00

step Remove the end cover on the motor
side.
Remove the screws (4) securing the end
cover on the motor side and remove the
cover.

53402-AN-00

P Step5 Removing the end cover on the motor side
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step® Loosen the coupling mounting bolt. P> Step 6  Loosening the coupling mounting bolt
Loosen the coupling mounting bolt (1).

53403-AN-00

\ L/ () > _ﬂ

—;@} NOTE %
Do not remove the coupling mounting bolt. (Just 50 ] OJC)
© : : .
O
1o
© Q %ﬂl

[@]
O el .

loosen the bolt.)

o
°

P

9 ©

I

step? Remove the motor. _
Remove the screws (4) securing the motor P Step7  Removing the motor
and remove the motor.

Motor

=

53404-AN-00

N/

{@f— NOTE
Do not remove the screws securing the motor unit.

step@ Install a new motor.

stepD Assemble in the reverse order of

(? disassembly (Step 7 — Step 4).

el N

(D Motor unit securing screws Motor unit securing screws
3 (Do not remove the screws.) (Do not remove the screws.)
=

e
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2.6 Checking the grid position

After the motor has been replaced, follow the steps below to perform the return-to-origin and check the grid

position.

The following describes how to check the grid position of the model SR1. For other controller models, see the

manual for relevant controller model.

step T Press (OPRT) on the initial
menu screen.

54401-A0-00

stepd Press (ORG).

54402-A0-00

stepd Press (ves) to perform return-
to-origin.
To cancel the operation, press
(no).
54403-A0-00
stepd This screen appears during return-
to-origin.
Pressing during operation stops the
robot and displays a message. Then pressing

returns to the screen of Step 2.

step® When return-to-origin ends normally,
the machine reference value appears
on the bottom right of the screen.

step® Press to display the grid

position.

54404-A0-00

p Step1 Initial menu screen

[MENU]
select menu

HeED I TAOPRTHSYS EAMON

p Step2 Operation mode

[OPRTI]
select menu

HORG HASTEPHAUTO

p Step 3-4 Return-to-origin

[OPRT-ORG—-SEARCH]
ORG search OK ?

Hyes Hno
\

7

[OPRT-ORG-SEARCH]
searching

p Step 6  Grid position display

[OPRT-ORG-SEARCH]
origin complete

grid position 50%

4-17 <
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3. Replacing the insert (TAL/TALH/T5L/T5LH/T6L)

& WARNING

* BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR
TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

e THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

CAUTION
* Be sure fo wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.
* Be careful not to drop any screw or bolt during cover removal work.

step T Turn off the controller power.

step Place a sign indicating the robot is p Step4 Removing the parts securing the shutter

being adjusted. .

, . , . , Parts securing the shutter
Place a sign indicating the robot is being (End block side)
adjusted, to keep others from operating the
controller or operation panel.

M4 screw, 2 pcs.

stepd Enter the safety enclosure.

stepdl Remove the parts securing the
shutter.
Remove the M4 screws (2) securing the
shutter from each of the end block and
motor sides.
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Parts securing the shutter
(Motor side)
M4 screw, 2 pcs.

53417-A1-00
stepd Remove the cover stroke.
Remove the M4 screws (2) securing the
cover stroke from each of the left and right.

P Step5 Removing the cover stroke

53418-A1-00

step® Remove the bolts securing the
motor.
Remove the M5 bolts (2) securing the motor.

53419-A1-00

M4 screws securing
the cover stroke

p step6 Removing the bolts securing the motor

M5 bolt, 2 pcs.

> 4-18



stepd Remove the insert. p Step7 Removing the insert
53420-A1-00

step@ Install a new insert.

step® Assemble in the reverse order of
disassembly (Step 6 - Step 4).

(Consumable part)
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4. Replacing the drive and speed reduction belts (810/B14/B14H]
4.1 Replacing the drive belt

& WARNING

* BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR
TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

* THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

» BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

& CAUTION

* Since a positional shift occurs after replacing the belt, return-to-origin must be performed again and the point
data must be re-specified. When removing the parts, check and mark the part positions versus each other so
you can correctly reassemble the parts later.

¢ Be sure fo wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.

* Be careful not to drop any screw or bolt during cover removal work.

step 1 Turn off the controller power.

step@ Place a sign indicating the robot is
being adjusted.

Place a sign indicating the robot is being > Step 7 Removing the cover 1
adjusted, to keep others from operating the

controller or operation panel. -
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stepd Enter the safety enclosure.

stepdd Remove the end cover.
Remove the end cover from the non-motor
end.

step® Remove the upper cover.
For models with a long stroke, pull out the
cover parallel with the axis movement
direction.

step® Remove the motor.
Remove the motor while referring to "2.3
B10/B14/B14H" of "2. Replacing the motor" in
this Chapter. (It is unnecessary to remove
the motor if installed horizontally or
downwards.)

p Step8 Removing the belt stay

step# Remove the cover 1.
53404-AC-00

step@ Remove the belt stay.
Remove the belt stay bolts (4 x 2) and
remove the belt stay from the slider table.

53405-AC-00
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step9 Detach the bellt.
Remove the belt stay bolts (2 x 2) and
detach the belt from the main unit.

53406-AC-00

step 10 Attach a new belt.

step 1T Attach the belt.
1. First, attach the belt from the upper side

of the driven pulley and push it out with
a thin rod.

53407-AC-00

2. Pass the belt through from the lower side
of the table slider and route the belt
edge under the drive pulley. Then, use a
narrow rod or similar tool to make the
belt edge face upwards.

3. Finally, while making the belt mesh
between the drive pulley and drive
pulley idler, turn the drive pulley so the
belt comes out upwards.

step 12 Attach the belt stays to both ends of
the belt.

step T3 Reattach the belt stay to the table.
Tighten the belt stay mounting bolts
temporarily.

step 14 Adjust the belt tension.
For details, see "2. Adjusting the timing belt
tension (B10/B14/B14H)" in Chapter 3.

sten 1D Reattach the upper cover.
For deftails, see "1. Adjusting the alignment
(B10/B14/B14H) in Chapter 3.

step 1O Reattach the end cover.

p Step9

p Step 11

Removing the belt stay

Attaching the belt

4-21
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4.2 Replacing the speed reduction belt

A WARNING

* BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR
TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

* THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

& CAUTION

* Since a positional shift occurs after replacing the belt, return-to-origin must be performed again and the point
data must be re-specified. When removing the parts, check and mark the part positions versus each other so
you can correctly reassemble the parts later.

* Be sure fo wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.

* Be careful not to drop any screw or bolt during cover removal work.

Step 4 Removing the belt cover
step T Turn off the controller power. > P g

step@ Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stepd Enter the safety enclosure.

step) Remove the belt cover
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53408-AC-00

step® Remove the motor plate bolts (4).

53409-AC-00

p Step5 Removing the motor plate bolts

step® Move the motor plate to a side
where the belt becomes loose and
detach the belt from the pulleys.
Move the motor plate to the loosening side
and detach the belt.

Step7 Attach the bellt.
First, attach a new belf onto the small pulley,
and then fit it to the large pulley.

53410-AC-00
step@ Adjust the belt tension.

For details, see "2. Adjusting the timing belf
tension (B10/B14/B14H)" in Chapter 3.

p Step 7  Attaching the belt

step9 Reattach the belt cover.
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5. Replacing the slider

5.1 B10/B14/B14H

WARNING
& * BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR

TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

e THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

CAUTION
& * Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.
* Be careful not to drop any screw or bolt during cover removal work.

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stend Enter the safety enclosure.
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stepd Remove the upper cover.
Pull out the upper cover parallel with the
axis movement direction.

p Step5 Removing the slider mounting bolts

step® Remove the slider mounting bolts (2).
53411-AC-00

step® Replace the slider.
Secure a new slider temporarily with the
mounting bolts (2).

step? Reattach the upper cover.
For details, see "3.1 Installing and removing
the cover"in Chapter 3.

step@ Move the slider table back and
forth along the axis a few times.

step® Move the slider.
Peel off the seal with a diameter of 12mm > Step 9 Cover seal
from the upper cover on the non-motor side.
Move the slider to a position where the slider
mounting bolts can be seen from this hole.

51412-AC-00

step 10 Retighten the slider mounting bolts.
Tighten the slider mounting bolts fully, then
again shift the table slider 20mm to align the
other bolt with the hole and fully tighten to
secure the table slider.

step 1T Adhere the accessory seal.
Adhere the accessory seal to close the
hole.

Bolt tightening hole
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5.2 F20N

WARNING
A * BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR

TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

* THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

CAUTION
A * Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.
* Be careful not to drop any screw or bolt during cover removal work.

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
controller or operation panel.

stend Enter the safety enclosure.
stepdl Remove the upper center cover.

stepd Remove the slider mounting bolts p Step5 Removing the slider mounting bolts

(2).
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53407-A9-00

step® Replace the slider.

Secure a new slider with the mounting bolfs.

step? Install the top center cover.
For details, see "3.1 Installing and removing
the cover" in Chapter 3.
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6. Replacing the coupling (GF14XL/GF17XL)
& WARNING

* BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR
TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

e THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

CAUTION
* Since a positional shift occurs after replacing the coupling, return-to-origin must be performed again and the
point data must be re-specified. When removing the parts, check and mark the part positions versus each

other so you can correctly reassemble the parts later.

* Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.

* Be careful not to drop any screw or bolt during cover removal work.

step T Turn off the controller power.

step Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being

adjusted, to keep others from operating the } Step 4 Removing the upper cover
conftroller or operation panel.

stend Enter the safety enclosure.
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stepdd Remove the upper cover of the robot.
Remove the screws (6) securing the upper
cover of the robot and remove the upper
cover.

53401-AN-00

step Remove the end cover on the motor
side.
Remove the screws (4) securing the end
cover on the motor side and remove the
cover.

53402-AN-00

p Step5 Removing the end cover on the motor side
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step® Loosen the coupling mounting bolts. P Step 6  Loosening the coupling mounting bolts
Loosen the coupling mounting bolts (2). (Do
not remove the bolts.)

53409-AN-00
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stepd Remove the motor unit. p Step7 Removing the motor unit
Remove the screws (4) securing the motor

unit and remove the motor unit.

53405-AN-00

N/

{@f— NOTE
Do not remove the motor securing screws.

step® Remove the coupling.

53406-AN-00

step9 Install a new coupling.

\_
step 1@ Assemble in the reverse order of \\ //
disassembly (Step 8 — Step 4).

Motor securing screws
(Do not remove the screws.)
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7. Replacing the bushings (GF14XL/GF17XL)

WARNING
A * BEFORE STARTING THE REPLACEMENT WORK, BE SURE TO DISCONNECT THE ROBOT FROM THE CONTROLLER OR

TURN OFF THE CONTROLLER POWER. IF THE ROBOT OPERATES DURING THE REPLACEMENT WORK, THIS MAY CAUSE
SERIOUS ACCIDENT.

* THE REPLACEMENT WORK WITH THE COVER REMOVED MUST BE PERFORMED ONLY BY PERSONS WHO HAVE THE
REQUIRED QUALIFICATIONS DESCRIBED IN “2. QUALIFICATION OF OPERATORS/WORKERS” IN SECTION 4.1 OF
“SAFETY INSTRUCTIONS”.

* BE CAREFUL NOT TO NEGLECT TIGHTENING SCREWS OR BOLTS. IF ANY COVER IS NOT SECURED FIRMLY, THIS MAY
CAUSE NOISE, COVER DROPPING AND FLYING, HAND ENTANGLEMENT IN DRIVE UNIT DURING TEACHING, OR BURN
DUE TO HAND IN CONTACT WITH HOT SURFACE. SO, BE SURE TO TIGHTEN ALL THE SCREWS AND BOLTS SECURELY.

CAUTION
& ¢ Be sure to wear safety gloves before starting the work. If you touch any steel material part with bare hands, this
may cause rust.
* Be careful not to drop any screw or bolt during cover removal work.

step T Move the slider to around the

center of the robot.
Operate the robot to move the slider to
around the center of the robot.

step Turn off the controller power. P> Step5 Removing the upper cover

stepd Place a sign indicating the robot is
being adjusted.
Place a sign indicating the robot is being
adjusted, to keep others from operating the
conftroller or operation panel.

step@ Enter the safety enclosure.

step® Remove the upper cover of the robot.
Remove the screws (6) securing the upper
cover of the robot and remove the upper
cover.
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53401-AN-00

sten® Remove the bushings.
Remove the bushing mounting bolts (4 each,
16 in total) from the supports (4 parts), and
remove the bushings.

Bushing mounting bolts

53408-AN-00

step? Install new bushings.

step@ Assemble in the reverse order of disassembly (Step 6 — Step 5).
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8. Maintenance parts

8.1 Consumable parts

B T4L/TALH
Part name Part number Remarks
Shutter KDC-M229J-xxx SHUTTER 1 50st to 400st
Insert KDC-M2243-xxx INSERT Coupling resin part
Slider KX1-M22L1-xxx SLIDER Slider resin part
W T5L/T5LH
Part name Part number Remarks
Shutter KDD-M229J-xxx SHUTTER 1 50st to 800st
Insert KDD-M2243-xxx INSERT Coupling resin part
Slider KX2-M22L1-xxx SLIDER Slider resin part
Hm T6L
Part name Part number Remarks
Shutter KDE-M229J-xxx SHUTTER 1 50st to 800st
Insert KDD-M2243-xxx INSERT Coupling resin part
Slider KX3-M22L1-xxx SLIDER Slider resin part
H B10
Part name Part number Remarks
KY1-M225E-xxx BELT Motor drive unit
Belt KY1-M225F-xxx BELT, STROKE 150 to 2250 (Movable part)
KY1-M225G-xxx BELT, STROKE 200 to 2500 (Movable part)
N Bl14
Part name Part number Remarks
KY1-M225E-xxx BELT Motor drive unit
Belt KY2-M225F-xxx BELT, STROKE 150 to 3050 (Movable part)
KY2-M225G-xxx BELT, STROKE 200 to 3000 (Movable part)
W B14H
Part name Part number Remarks
KY1-M225E-xxx BELT Motor drive unit
Belt KY2-M225F-xxx BELT, STROKE 150 to 3050 (Movable part)
KY2-M225G-xxx BELT, STROKE 200 to 3000 (Movable part)
H GF14XL
Part name Part number Remarks
Ball S S t Part. Repl f
Bushing KED-M229F -xxx BUSH all serew support Fart. Repiace for
every three years or for 10000km.
H GF17XL
Part name Part number Remarks
. Ball Screw Support Part. Replace for
Bush KEE-M229F- BUSH
ushing 9F-xxx every three years or for 10000km.
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1.

1.1

AC servo motor termination (T4L/T5L)

AC servo motor specifications

B Connector specifications
No. Parts Type No. Maker Qty Notes

1 Servo motor 1

2 Receptacle housing SMR-09V-B JST 1 CN1 (9 polarities)

3 Pin contact SYM-001T-P0.6 JST 9 CN1

4 Receptacle housing 5557-04R MOLEX 1 CN2 (4 polarities)

5 Receptacle 5556T MOLEX 4 CN2

B Connector wiring
Connector Pin No. Signal Wire Color Connection

1 S2 Yellow S PR Eli CN1 1
2 sS4 Blue /\ 2
3 S1 Red } 3
4 s3 Black / \ 4

CN1 5 R1 White i I i 5
6 R2 Green 3 X\ i 6
7 JP1 Red 7
8 JP2 Red C 8
9 Shield Grey (Heat shrinkable tube) : %7 9
1 u Red [E— “mol-| coN2i
2 \ White 2

CN2
3 W Black 3
4 PE Yellow/Green 4

I T4L/T5L

i‘
CN1 - |

2o S

=S
(

E_—_ I~/

53501-A1-00

* This Fig. shows the T4L robot.
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1.2 AC servo motor termination (T4LH/T5LH/T6L)

B Connector specifications

» 5-2

No. Parts Type No. Maker Qty Notes
1 Servo motor 1
2 Receptacle housing SMR-07V-B JST 1 CN1 (7 polarities)
3 Pin contact SYM-001T-P0.6 JST 7 CN1
4 Receptacle housing 5557-04R MOLEX 1 CN2 (4 polarities)
5 Receptacle 5556T MOLEX 4 CN2
Connector wiring
Connector Pin No. Signal Wire Color Connection
1 S2 Yellow VA T : E CN1 1
2 S4 Blue /\ 2
3 st Red _— 3
CN1 4 S3 Black ‘ /\ : 4
5 R1 White I 5
6 R2 Green i /\ i 6
7 Shield Grey (Heat shrinkable tube) i ciai 7
1 u Red [ Mol oN2t
2 \ White 2
CN2
3 W Black 3
4 PE Yellow/Green 4

I T4ALH/T5LH/T6L

53506-A1-00

* This Fig. shows the T4LH robot.




1.3 AC servo motor termination (F8/F8L/F8LH)

B Connector specifications
No. Parts Type No. Maker Qty Notes
1 Servo motor 1
2 Receptacle housing SMR-07V-B JST 1 CN1 (7 polarities)
3 Pin contact SYM-001T-P0.6 JST 9 CN1.CN2
4 Receptacle housing 176273-1 AMP 1 CNB3 (4 polarities)
5 Receptacle 175156-2 AMP 4 CN3
6 Receptacle housing SMR-02V-B JST 1 CN2 (2 polarities)
7 Plug housing SMP-02V-BC JST 1 CN4 (2 polarities)
8 Socket contact SHF-001T-0.8BS JST 2 CN4
B Connector wiring
Connector Pin No. Signal Wire Color Connection
1 S2 Yellow m ‘f”[ ”””””” \‘ Motor
2 S4 Blue i /\ i
3 S Red w ) i
CN1 4 S3 Black 3 /\ i
5 R1 White )
6 R2 Green ‘ /\ :
7 Shield Grey (Heat shrinkable tube) ,3 1
1 BK Brown | CN4 1
CN2
2 BK Grey CN4 2
1 u Red m Motor
2 \ White
CN3
3 w Black
4 PE Yellow/Green

I F8/F8L/F8LH

53502-A5-00
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1.4 AC servo motor termination

(T9/T9H/F10/F10H/F14/F14H/F17 /F17L/F20)

B Connector

specifications

No. Parts Type No. Maker Qty Notes
1 Servo motor 1
2 Receptacle housing SMR-07V-B JST 1 CN1 (7 polarities)
3 Pin contact SYM-001T-P0.6 JST 9 CN1.CN2
4 Receptacle housing 176273-1 AMP 1 CN3 (4 polarities)
5 Receptacle 175156-2 AMP 4 CN3
6 Receptacle housing SMR-02V-B JST 1 CN2 (2 polarities)
7 Plug housing SMP-02V-BC JST 1 CN4 (2 polarities)
8 Socket contact SHF-001T-0.8BS JST 2 CN4
9 Round terminal R1.25-4 1
B Connector wiring
Connector Pin No. Signal Wire Color Connection
1 S2 Yellow P - ittt \‘ Motor
2 sS4 Blue i / \ 3
3 st Red ,
CN1 4 S3 Black \ /\ :
5 R1 White i A i
6 R2 Green i /\ i
7 Shield Grey (Heat shrinkable tube) 4«1 77777777777777 ,’:
1 BK Grey CN4 1
CN2
2 BK Brown CN4 2
1 U Red M ] Motor
2 Vv White
CN3
3 W Black
4 CG Yellow/Green :© Round terminal

I T9/T9H/F10/F10H/F14/F14H/F17/F17L/F20

/ 7,8
CN4

CN1

6,3

CN2

CN3

4,

5

53502-A4-00




1.5 AC servo motor termination

(B10/B14/B14H/R5/R10/R20/F20N/N15/N18)

B Connector specifications
No. Parts Type No. Maker Qty Notes

1 Servo motor 1

2 Receptacle housing SMR-07V-B JST 1 CN1 (7 polarities)

3 Pin contact SYM-001T-P0.6 JST 7 CN1

4 Receptacle housing 176273-1 AMP 1 CN3 (4 polarities)

5 Receptacle 175156-2 AMP 4 CN3

B Connector wiring
Connector Pin No. Signal Wire Color Connection

1 S2 Yellow H P ! Y W : Motor
2 s4 Blue / \
3 S1 Red A

CNT1 4 S3 Black /\
5 R1 White (Red/White) : A i
6 R2 Green (Yellow/White) ; /\ i
7 Shield Grey (Heat shrinkable tube) 4¢
1 u Red H ™ ] Motor
2 \Y White

CN3
3 W Black
4 PE Green/Yellow

* The wire colors in () show the motor wiring of the N15/N18 robots.

I B10/B14/B14H/R5/R10/R20/F20N/N15/N18

CN1

2,3

53501-AC-00

* This Fig. shows the B10 robot.
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1.6 Brake cable specifications

B Connector specifications

No. Parts Type No. Maker Qty Notes
1 Brake parts 1
2 Receptacle housing SMR-02V-B JST 1 CN1
3 Pin contact SYM-001T-P0.6 JST 2 CN1

B Connector wiring

Connector Pin No. Signal Wire Color Connection

1 BK Yellow (Black) 1
CNA1 BK
2 BK Yellow (Black) 2

* The wire colors in () show the motor wiring of the T9/T9H/F10/F10H/F14/F14H robots.

I T4L/T4LH/T5L/T5LH/T6L/F8/F8L/F8LH/F17/F20

53502-A1-00

* This Fig. shows the compact brake.

53501-A4-00



2. Robot cables (DC24V specifications)

(TAL/T5L)

2.1 Single-axis robot cables

2.1.1 Cables for ERCD

I Composite cable

I

To controller To robot
53501-Q3-00
I Composite flexing cable ﬂ
|l o F =
=1 =
L 11}
To controller To robot (Q
53503-Q3-00 %
Parts Signal PIN Connection PIN Parts Wire 8
Controller CN1 FG 4 — ~ 9 Resolver Drain wire —
/ =I
\
S2 8 1 0.3sq Black (Red) (@]
i ‘ @)
S4 16 2 Yellow (White
‘ ‘ (White) =
S1 7 ! | 3 Blue (Green) o
; v \ \
S3 15 ! | 4 Orange (White) a
[
R1 6 | [ 5 Green (Yellow)
R2 14 } | 6 Brown (White)
Il
o | !
Faulty \,Nmng 5 I | 7 Grey (Blue)
detection 1 ‘
iri \
Faulty wiring| ‘ 8 Red (White)
detection 2 | |
\
\
o
U 3 | | 1 Motor 0.75sq Red
\
v 10 —‘—y—‘ 2 White
\
W 2 —?—v— 3 Black
\
FG 11 }—A_ 4 Grey (Green)
\
[
| |
BK+ 1 \\—//_ 1 Brake Pink (Purple)
\
BK- 9 |———4%—| 2 Purple (White)

* The wire colors in () show the flexing cable.
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3. Robot cables (200V specifications)

(TALH/T5LH/T6L/T9/T9H/F8/F8L/F8LH/F10/F10H/F14/F14H/F17 /F17L/

F20/B10/B14/B14H/R5/R10/R20)

3.1

3.1.1

B Signal cable

I Signal cable

Cables for TS-X

Single-axis robot cables

BB ==

To controller To robot
53501-M1-00
Parts Signal PIN Connection PIN Parts Wire
Controller CN1 - TN
/
S2 1 ‘ \ 1 Resolver: P 0.3sq Blue (Red)
[ [
S4 2 2 Orange (White)
\ \
— S3 4 \ \ 4 Brown (White)
=t ! !
- | R1 5 5 Grey (Yellow)
Q R2 6 ‘ ‘ 6 Red (White)
(72]
U FG 7 £ :t 7
[ [
8 | | Drain wire Grey (Heat shrinkable tube)
— BK+ 13 ‘ ‘ 1 Brake: BK Black (Blue)
(@] BK- 14 | | 2 Yellow (White)
Q | |
—t \ \
(o) ORG 12 \ \ 2 ORG Pink (Purple)
> | |
s 24V 11 1 White (Blue)
GND24 10 L ‘ 3 Blue Red (Brown)
N\ 7
* The wire colors in () show the flexing cable.
B Power cable
I Power cable
— b i = =
] C-3J '
0 m
To controller To robot
53503-M1-00
Parts Signal PIN Connection PIN Parts Wire
Motor wire FG 1 - 4 Motor: M 0.75sq Gray
U 2 _— 1 Red
\% 4 - 2 White
w 3 - 3 Black
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B Signal cable

I Signal cable

3.1.2 Cables for SR1-X

= ey

To controller To robot
53501-Q6-00
Parts Signal PIN Connection PIN Parts Wire
Controller CN1 e BN
S2 1 ; \‘ 1 Resolver: P 0.3sq Blue (Red)
S4 2 2 Orange (White)
S1 3 jAVAE 3 Green
s3 4 ‘ ‘ 4 Brown (White)
R1 5 | | 5 Grey (Yellow)
R2 6 ‘ ‘ 6 Red (White)
FG 9 _4 & 7 Grey (Heat shrinkable tube)
\ \
\ \
BK+ 17 N 1 Brake: BK Black (Blue)
BK- 18 | | 2 Yellow (White)
\ \
\ \
ORG 12 ‘ ‘ 2 ORG Pink (Purple)
24V 13 | | 1 White (Blue)
GND24 15 EAVAE‘: 3 Blue Red (Brown)
N - ;e
* The wire colors in () show the flexing cable.
Power cable
I Power cable
=i 1
To controller To robot
53503-Q6-00
Parts Signal PIN Connection PIN Parts Wire
Motor wire FG 1 4 Motor: M 0.75sq Gray
u 2 1 Red
v 4 2 White
W 3 3 Black

5-9 «
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3.1.3 Cables for RDV-X (robot with brake and sensor)

B Signal cable

I Signal cable

<

To controller To robot
53501-N1-00
Parts Signal PIN Connection PIN Parts Wire
Controller ENC S2 5 jﬁ 1 Resolver: P 0.3sq Blue (Red)
S4 6 2 Orange (White)
S1 7 D<><i 3 Green
S3 8 : : 4 Brown (White)
R1 1 j<><i 5 Grey (Yellow)
R2 2 : : 6 Red (White)
\ \
\ -
FG N 7 Drain wire Grey (Heat shrinkable tube)
Brake BK+ 1 j><\: 1 Brake: BK 0.3sq Blue (Red)
BK- 2 2 Orange (White)
A onc
24V 3 : : 1 0.3sq Green
ORG 4 :><><i 2 Grey (Yellow)
GND24 5 \ _ Vo // 3 Red (White)
* The wire colors in () show the flexing cable.
B Power cable
I Power cable
g
| B
OtTH
To controller To robot
53504-N1-00
Parts Signal PIN Connection PIN Parts Wire
Motor wire 1
2
3
U M 4 M 1 0.75sq Red
\ 5 2 White
W 6 3 Black
FG teR:TL]Ji:ZI o 4 Grey (Heat shrinkable tube)
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B ORG, BK wires

I ORG, BK wires

=
=1 [
e

o
To controller To robot
53506-N1-00
Parts Signal PIN Connection PIN Parts Wire
Controller 1/0 BK+ 13 1 To robot 0.3sq Black
BK- 31 2 Black
24V 1 3 Black
ORG 8 4 Black
GND24V 10 5 Black

=

—
—

2
Q
(2]
go.
®
o

=
0
Q
—r

)
-
(7]
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3.1.4 Cables for RDV-X (robot without brake)

B Signal cable

I Signal cable

Ej

= 3 —={] §

To controller To robot

53509-N1-00

Parts Signal PIN Connection PIN Parts Wire

—

Controller ENC S2 5 - 1 Resolver: P 0.3sq Blue (Red)
S4 6 I><><I 2 Orange (White)

S1 7 ‘ ‘ 3 Green

S3 8 :><><: 4 Brown (White)

R1 1 :><><: 5 Grey (Yellow)

R2 2 6 Red (White)

FG N 7 7

Drain wire Grey (Heat shrinkable tube)

* The wire colors in () show the flexing cable.

B Power cable

I Power cable

A
] Eepp————m =

[=n=t
To controller To robot
53504-N1-00
Parts Signal PIN Connection PIN Parts Wire
Motor wire 1
2
3
u M 4| —mmM8M8M8M8M8M8M8m8 | M 1 0.75sq Red
\% 5|\ ———————— 2 White
W 6| 3 Black
Round
FG u' o — 4 Grey (Heat shrinkable tube)
terminal
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3.2 Multi-robot cables

3.2.1 Cables for single-axis multi-robot

B Connection controller : RCX221/222/240/340

I Cables for multi-robot

&
&
1! ]
To controller To robot
53501-Q0-00
Parts Signal PIN Connection PIN Parts Wire
Controller ROB I/0 S2 1 -~ A 1 Resolver: P3 0.3sq Red
/
ZR S4 2 { | 2 White
S1 3 : : 3 Green
S3 4 | | 4 White
R1 5 : : 5 Yellow E
R2 6 | X x | 6 White —
‘ ‘ =
FG 7 7 Drain wire - |
‘? ?7
MB+ 14 | | 1 Brake: BK3 0.3sq Blue Q
MB- 16 | | 2 White "6
I I
| | ®
24 9 | | 1 ORG3 Purple Q'
\ \ =
ORG 12 \ \ 2 Blue (@)
\ 1
GND24 13 / 3 Brown 9..
~ v —
HLIM 10 Gray (®)
GND24 | 11 :| 7
HLIM 28 Gray
GND24 29 :|
Controller U 2 1 Motor: M3 0.75sq Red
MOTOR ZM Vv 3 2 White
w 4 3 Black
FG 1 B Gray

This cable is connected to the ZR connector of the ROB I/0O and the MOTOR ZM connector.
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3.2.2 Cables for two-axis multi-robot
1. Robot combination: 1st axis is FLIP-X and 2nd axis is FLIP-X.

B Connection controller : RCX221/222/240/340

I Cables for multi-robot

=3

To controller To robot

53501-R2-00
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Parts Signal PIN Connection PIN Parts Wire
Controller ROB I/0 S2 1 A 1 Resolver: P1 0.3sq Red
XY(ZR) S4 2 ) 2 White
S1 3 | 3 Green
S3 4 4 White
R1 5 5 Yellow
R2 6 6 White
DG 7 4@ (‘?7 7 Drain wire Grey (Heat shrinkable tube)
MB+ 14 1 Brake: BK1 Blue
MB- 16 | 2 White
\ ORGH1
24V |
9 1 Purple
ORG 12 2 Blue
GND24 13 \ ) 3 Brown
S2 19 e 1 Resolver: P2 Red
S4 20 ) 2 White
S1 21 | 3 Green
S3 22 4 White
R1 23 5 Yellow
R2 24 6 White
DG 25 4@ (‘?7 7 Drain wire Grey (Heat shrinkable tube)
MB+ 32 1 Brake: BK2 Blue
MB- 34 | 2 White
\ ORG2
24V |
27 1 Purple
ORG 30 2 Blue
GND24 31 \ ) 3 Brown
HLIM 10 - 0.3sq Grey
GND24 11 :|
HLIM 28 0.3sq Grey
GND24 29 :|
Controller MOTOR U 2 1 Motor: M1 0.75sq Red
XM(ZM) Vv 3 2 White
W 4 3 Black
FG 1 4 Grey (Heat shrinkable tube)
Controller MOTOR U 2 1 Motor: M2 0.75sq Red
YM(RM) Vv 3 2 White
w 4 3 Black
FG 1 4 Grey (Heat shrinkable tube)
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2. Robot combination: 1st axis is PHASER and 2nd axis is FLIP-X.

B Connection controller : RCX221/240/340

I Cables for multi-robot

=

P\

= @ e

a1

J:‘:
To controller To robot
53501-R0-00

=

>
Q
(7]
O
-

—t

D
0
0
Q
o
(7]
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Parts Signal PIN Connection PIN Parts Wire
Controller ROB I/0 S+ 1 ~ A~ 1 Linear: P1 0.3sq Red
/
XY(ZR) S- 2 ‘ \ 2 White
\ |
C+ 3 ‘ ‘ 3 Green
c- 4 ‘ : 4 White
! |
Z+ 10 T ‘ 5 Yellow
z- 11 ‘ | 6 White
! |
+5V 6 I ‘ 7 Blue
DG 5 : : 8 White
\ |
FG 7 — @— 9 Drain wire Grey (Heat shrinkable tube)
FG ! ® 170 0.75sq Gray
\ |
| | ORGH1 0.3sq
24V | |
9 1 Purple
! |
ORG 12 \ , 2 Blue
GND24 13 — — / 3 Brown
s2 19 v 1 | Resolver: P2 Red
sS4 20 ‘ \ 2 White
\ \
S1 21 ‘ ‘ 3 Green
s3 22 : : 4 White
\ \
R1 23 ‘ ‘ 5 Yellow
R2 24 ‘ ‘ 6 White
\ \
FG 25 |—9 ¢ 7 Drain wire Grey (Heat shrinkable tube)
MB+ 32 : : 1 Brake: BK2 0.3sq Blue
\ \
MB- 34 I I 2 White
! ! ORG2
24V \ |
27 T T 1 Purple
ORG 30 L ‘ 2 Blue
GND24 31 — — 4 3 Brown
HLIM 28 :I 0.3sq Gray
GND24 29
Controller MOTOR U 2 1 Motor: M1 0.75sq Red
XM(ZM) Vv 3 2 White
W 4 3 Black
FG 1 4‘31@ Grey (Heat shrinkable tube)
Controller MOTOR U 2 1 Motor: M2 0.75sq Red
YM(RM) Vv 3 2 White
w 4 3 Black
FG 1 4 Grey (Heat shrinkable tube)

When connected to the XY of the ROB 1/0O, connect to the MOTOR XM and YM.
When connected to the ZR of the ROB 1/O, connect to the MOTOR ZM and RM.
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3. Robot combination: 1st axis is FLIP-X and 2nd axis is PHASER.

B Connection controller : RCX221/240/340

I Cables for multi-robot

0
To controller To robot
H -

=
-]
Q
O

=n

(2]
®
Q
Q
o]

—t

o

-
(7]
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Parts Signal PIN Connection PIN Parts Wire
Controller ROB I/0 S2 1 / ~ A 1 Resolver: P1 0.3sq Red
XY(ZR) S4 2 | | 2 White
S1 3 : : 3 Green
S3 4 | ><>< | 4 White
R1 5 : : 5 Yellow
R2 6 | ><>< | 6 White
FG 7 _?‘ (‘?_ 7 Drain wire Grey (Heat shrinkable tube)
MB+ 14 | | 1 Brake: BK1 0.3sq Blue
MB- 16 : ><>< : 2 White
\ A | ORGH1 0.3sq
24V | |
9 I I 1 Purple
ORG 12 | | 2 Blue
GND24 13 \ >Q< _ / 3 Brown
S+ 19 - ~ 1 Linear: P2 0.3sq Red
S- 29 ‘ \ 2 White
C+ 21 : >Q< : 3 Green
c- 22 ; : 4 White
Z+ 2 I >O< : 5 Yellow
Z- 29 ; 3 6 White
+V5 24 I : 7 Blue
DG 23 ‘ ><>< | 8 White -
| | «Q
FG 25 |—9 (?— 9 Drain wire Grey (Heat shrinkable tube) 17
FG : ® 170 0.75sq Gray -o
" | A : ORG2 8
27 : | 1 Purple Ei
ORG 30 \ >O< J 2 Blue 8
GND24 31 ~ V= 2 3 Brown —t
- ®)
HLIM 10 Grey
GND24 | 11 :| a
Controller MOTOR U 2 e 1 Motor: M1 0.75sq Red
XM(ZM) Vv 3 - 2 White
w 4 - 3 Black
FG 1 e 4 Grey (Heat shrinkable tube)
Controller MOTOR U 2 - 1 Motor: M2 0.75sq Red
YM(RM) Vv 3 |— 2 White
W 4 — 3 Black
FG 1 4‘31@ Grey (Heat shrinkable tube)

When connected to the XY of the ROB 1/O, connect to the MOTOR XM and YM.
When connected to the ZR of the ROB 1/O, connect to the MOTOR ZM and RM.
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4. Machine harness

The following shows the wiring inside the cable carrier.
4.1 N15/N15D/N18/N18D

B Signal cable

I Signal cable

= ]|

To controller To robot
53501-AA-00
Parts Signal PIN Connection PIN Parts Wire
Encoder P1 S2 1 ; >/<>< 1 Resolver 0.3sq Red
S4 2 : \‘ 2 White
S1 3 \ ><>< \ 3 Green
S3 4 : : 4 White
R1 5 I ><>< I 5 Yellow
R2 6 : : 6 White
= \ \
«Q L - .
D,G. 7 N 7 Drain wire Grey (Heat shrinkable tube)
e
D B Power cable
2
o=' I Power cable
o —°
- | | f i
w
To controller To robot
53503-AA-00
Parts Signal PIN Connection PIN Parts Wire
Motor wire u 1 1 Motor 0.75sq Red
Vv 2 2 White
w 3 3 Black
FG CO— 4 Green/Yellow
FG 4 4‘333@ Green/Yellow
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4.2 F20N

B Signal cable

I Signal cable

To controller To robot
53501-A9-00
Parts Signal PIN Connection PIN Parts Wire
Encoder P S2 1 ; g 1 Resolver 0.3sq Red
S4 2 ‘ ><><\ 2 White
\ \
S1 3 i ><>< i 3 Green
s3 4 ‘ ‘ 4 White
\ \
R1 5 T ><>< T 5 Yellow
R2 6 : : 6 White
| |
| |
D,G. 7 : ‘ 7 Drain wire Grey (Heat shrinkable tube)
| |
Brake BK 24V 1 ‘ ><>< [ 1 Brake : BK 0.3sq Blue
\ /
GND24 2 Vo 2 White
B Power cable
I Power cable
——=10)
| e S |
To controller To robot
53503-A9-00
Parts Signal PIN Connection PIN Parts Wire
Motor wire U 1 1 Motor 0.75sq Red
Vv 2 2 White
W 3 3 Black
FG cC0O——— | 4 Green/Yellow
FG 4 — {170 Green/Yellow
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5. Cables models

5.1 Single-axis robot cables

B Cables for ERCD

Cable type

Set model number

Individual part model number

Standard cable

Composite cable

KX1-M4751-00

Flexing cable

Composite cable

KX1-M4752- 00

B Cables for TS-X

Cable type Set model number Individual part model humber
Signal cable KBY-M4751- 0
Standard cable KBY-M4710-00
Power cable KX7-M4752-00
Signal cable KBY-M4755- 0
Flexing cable KBY-M4720- 0
Power cable KX7-M4752-00

B Cables for SR1-X

Cable type

Set model number

Individual part model number

Standard cable

KX7-M4710-00

Signal cable

KX7-M4751-01

Power cable KX7-M4752-00

Signal cable KX7-M4755- 0
Flexing cable KX7-M4720-00

Power cable KX7-M4752-00

B Cables for RDV-X (robot with brake and sensor)

Cable type

Set model number

Individual part model humber

Standard cable

KEF-M4720-00

Signal cable

KBH-M4753-00

Power cable

KEF-M4752-00

ORG, BK cable

KBH-M4421-00

Flexing cable

KEF-M4740-00

Signal cable

KBH-M4757-00

Power cable

KEF-M4752- 00

ORG, BK cable

KBH-M4421-00

B Cables for RDV-X (robot without brake)

Cable type

Set model number

Individual part model number

Standard cable

KEF-M4710-00

Signal cable

KBH-M4751-00

Power cable

KEF-M4752-00

1/0 connector

KBH-M4420-00

Flexing cable

KEF-M4730-00

Signal cable

KBH-M4756- 0

Power cable

KEF-M4752-00

1/0 connector

KBH-M4420-00
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5.2 Multi-robot cables

B Cables for single-axis multi-robot

Connection controller : RCX221/222/240/340

Cable type Cable model number

Flexing cable KX7-M4754-00

B Cables for two-axis multi-robot

Connection controller : RCX221/222/240/340

Robot combination
Cable type Cable model nhumber
1st axis 2nd axis

Flexing cable FLIP-X FLIP-X KX7-M4753- 01

Connection controller : RCX221/240/340

Robot combination
Cable type Cable model nhumber
1st axis 2nd axis

PHASER FLIP-X KAU-M4754-02

Flexing cable
FLIP-X PHASER KAU-M4756- 0 2

The number in O shown in the model number has the following meaning.

Number in OO0 Cable length
1 im
3 3.5m
5 5m
A 10m

* Cables for ERCD only
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Revision record

Manual version |Issue date Description

Ver. 1.00 Jun. 2012 | First edition

Ver. 1.01 Jul. 2012 | "2.1 T4L/T4LH/T5L/T5LH/T6L" was added to "2. Replacing the
motor" in Chapter 4. "3. Replacing the insert" was added to
Chapter 4. Erroneous descriptions were corrected.

Ver. 1.02 Dec. 2012 | Descriptions of "Safety Instructions" were changed.

Ver. 1.03 May 2014 | Descriptions of "Safety Instructions” were changed. Change of
mention about the choice of Grease gun.

Ver. 1.21 Apr. 2015 | Descriptions of "Safety Instructions" were changed. New models
(F10H) were added.

Ver. 1.30 Apr. 2016 | RDV-X cable was added to Chapter 5 "Wiring specifications".

Ver. 1.31 Aug. 2017 | IM Operations' contact Information was changed.

Ver. 1.40 Sep. 2017 | Descriptions of "Safety Instructions” were changed.
"Recommended grease" in Chapter 2 was changed.

Ver. 1.50 May 2018 | Descriptions of "Safety Instructions” were changed.

As models (GF14XL/GF17XL) were added, related descriptions
were added to "2. Replacing the motor", "6. Replacing the
coupling”, "7. Replacing the bushings" in Chapter 4.
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All rights reserved. No part of this publication may be reproduced in any
form without the permission of YAMAHA MOTOR CO., LTD.

The contents of this manual are subject to change without prior notice.
Information furnished by YAMAHA in this manual is believed to be
reliable. However, no responsibility is assumed for possible inaccuracies
or omissions. If you find any part unclear in this manual, please contact
your distributor.
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Robot manuals can be downloaded from our company website.
Please use the following for more detailed information. YA M A H A
https://global.yamaha-motor.com/business/robot/ "'
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