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Copyright

The following shall be described in the Copyright section and the description
shall not be changed without permission.

© OMRON, 2010

All rights reserved. No part of this publication may be reproduced, stored in
a retrieval system, or transmitted, in any form, or by any means, mechanical,
electronic, photocopying, recording, or otherwise, without the prior written per-
mission of OMRON.

No patent liability is assumed with respect to the use of the information con-
tained herein. Moreover, because OMRON is constantly striving to improve
its high-quality products, the information contained in this manual is subject
to change without notice. Every precaution has been taken in the preparation
of this manual. Nevertheless, OMRON assumes no responsibility for errors or
omissions. Neither is any liability assumed for damages resulting from the use

of the information contained in this publication.

Introduction

This user’s manual was prepared for XP series dust/drip proof models
(R6YXP250 to R6YXP1000) of the OMRON industrial robots.

This user’s manual describes the safety measures, handling, adjustment and
maintenance of XP series robots for correct, safe and effective use. Be sure to
read this manual carefully before installing the robot. Even after you have read
this manual, keep it in a safe and convenient place for future reference.

This user’s manual should be used with the robot and considered an integral
part of it. When the robot is moved, transferred or sold, send this manual to the
new user along with the robot. Be sure to explain to the new user the need to
read through this manual.

For the operating or maintenance procedures not described in this manual,
please refer to the description of standard models listed in the "OMRON
SCARA Robot User's Manual". Also refer to that manual for precautions and
warranty. If there are any obscure points in handling the robot, be sure to
contact OMRON sales office or dealer.

For details on specific operation and programming of the robot, refer to the
separate “OMRON Robot Controller User’s Manual”.
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Disclaimers

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on improvements
and other reasons. It is our practice to change model numbers when published ratings or
features are changed, or when significant construction changes are made. However, some
specifications of the products may be changed without any notice. When in doubt, special
model numbers may be assigned to fix or establish key specifications for your application on
your request. Please consult with your OMRON representative at any time to confirm actual
specifications of purchased products.

DIMENSIONS AND WEIGHTS
Dimensions and weights are nominal and are not to be used for manufacturing purposes, even
when tolerances are shown.

PERFORMANCE DATA
Performance data given in this manual is provided as a guide for the user in determining
suitability and does not constitute a warranty. It may represent the result of OMRON’s
test conditions, and the users must correlate it to actual application requirements. Actual
performance is subject to the OMRON Warranty and Limitations of Liability.

ERRORS AND OMISSIONS
The information in this manual has been carefully checked and is believed to be accurate;
however, no responsibility is assumed for clerical, typographical, or proofreading errors, or
omissions.
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CHAPTER 1 Using the Robot Safely
|

1 Safety Information

Industrial robots are highly programmable, mechanical devices that provide
a large degree of freedom when performing various manipulative tasks. To
ensure correct and safe use of OMRON industrial robots, carefully read this
manual and make yourself well acquainted with the contents. FOLLOW THE
WARNINGS, CAUTIONS AND INSTRUCTIONS INCLUDED IN THIS
MANUAL. Failure to take necessary safety measures or mishandling due to not
following the instructions in this manual may result in trouble or damage to the
robot and injury to personnel (robot operator or service personnel) including
fatal accidents. Warning information in this manual is shown classified into the
following items.

A DANGER
FAILURE TO FOLLOW DANGER INSTRUCTIONS WILL RESULT IN
SEVERE INJURY OR DEATH TO THE ROBOT OPERATOR, A BYSTANDER
OR A PERSON INSPECTING OR REPAIRING THE ROBOT.
ADDITIONALLY, THERE MAY BE SEVERE PROPERTY DAMAGE.

A WARNING
FAILURE TO FOLLOW WARNING INSTRUCTIONS COULD RESULT IN
SEVERE INJURY OR DEATH TO THE ROBOT OPERATOR, A BYSTANDER
OR A PERSON INSPECTING OR REPAIRING THE ROBOT.
ADDITIONALLY, THERE MAY BE SEVERE PROPERTY DAMAGE..

A CAUTION
FAILURE TO FOLLOW CAUTION INSTRUCTIONS MAY RESULT IN
INJURY TO THE ROBOT OPERATOR, A BYSTANDER OR A PERSON
INSPECTING OR REPAIRING THE ROBOT, OR DAMAGE TO THE ROBOT
AND/OR ROBOT CONTROLLER.

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

Refer to the instruction manual by any of the following methods to operate or
adjust the robot safely and correctly.
1. Operate or adjust the robot while referring to the printed version of the
instruction manual (available for an additional fee).
2. Operate or adjust the robot while viewing the CD-ROM version of the
instruction manual on your computer screen.
3. Operate or adjust the robot while referring to a printout of the necessary
pages from the CD-ROM version of the instruction manual.
It is not possible to detail all safety items within the limited space of this
manual. So it is essential that the user have a full knowledge of basic safety
rules and also that the operator makes correct judgments on safety procedures
during operation. This manual and warning labels supplied with or affixed to
the robot are written in English. If the robot operator or service personnel does
not understand English, do not permit him to handle the robot.

1-1
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2 Essential Caution Items

Particularly important cautions for handling or operating the robot are
described below. In addition, safety information about installation, operation,
inspection and maintenance is provided in each chapter. Be sure to comply with
these instructions to ensure safe use of the robot.

(1) Observe the following cautions during automatic operation.

Warning labels 1 (Fig. 1-1) are affixed to the robot. See Fig. 2-1 and

Fig. 2-2 for the locations of warning labels.

* Install a safeguard enclosure (protective enclosure) to keep any person
from entering within the movement range of the robot and suffering
injury due to being struck by moving parts.

* Install a safety interlock that triggers emergency stop when the door or
panel is opened.

* Install safeguards so that no one can enter inside except from doors or
panels equipped with safety interlocks.

* The warning labels shown in Fig. 1-1 are supplied with the robot and
should be affixed to a conspicuous spot on doors or panels equipped with
safety interlocks.

/\ DANGER
SERIOUS INJURY OR DEATH WILL RESULT FROM IMPACT WITH
MOVING ROBOT.

« KEEP OUTSIDE OF GUARD DURING OPERATION.
» LOCK OUT POWER BEFORE APPROACHING ROBOT.,

(2) Use caution to prevent hands or fingers from being pinched or
crushed.
Warning labels 2 (Fig. 1-2) are affixed to the robot. See Fig. 2-1 and Fig.
2-2 for the locations of warning labels.
Be careful not to let hands or fingers be pinched or crushed by the moving
parts of the robot during transportation or teaching.

AWARNING
MOVING PARTS CAN PINCH OR CRUSH.
KEEP HANDS AWAY FROM ROBOT ARMS.

A DANGER A WARNING

Serious injury or death .

will result from impact Movmg parts can
with moving robot. ’ pinch or crush.

- Keep outside of guard A‘

during operation. Keep hands away

« Lock out power before
approaching robot. from robot arms.

mFig. 1-1 Warning label 1 mFig. 1-2 Warning label 2
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(3) Follow the instructions on warning labels and in this manual.

Warning label 3 (Fig. 1-3) is affixed to the robot. See Fig. 2-1 and Fig. 2-2

for the locations of warning labels.

* Be sure to read the warning label and this manual carefully and make
your thoroughly 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 cautions in
this manual as well as descriptions in this chapter (Chapter 1, "Using the
Robot Safely").

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

/\ WARNING
IMPROPER INSTALLATION OR OPERATION CAN RESULT IN SERIOUS
INJURY OR DEATH.

READ USER’S MANUAL AND ALL WARNING LABELS BEFORE
OPERATION.

A WARNING

Improper Installation or operation can
result in serious injury or death.

Read user's (owner's) manual and all
warning labels before operation.

mFig. 1-3 Warning label 3
(4) Do not use the robot in environments containing inflammable gas, etc.

/\ WARNING
«THIS ROBOT WAS NOT DESIGNED FOR OPERATION IN
ENVIRONMENTS WHERE INFLAMMABLE OR EXPLOSIVE SUBSTANCES
ARE PRESENT.

DO NOT USE THE ROBOT IN ENVIRONMENTS CONTAINING
INFLAMMABLE GAS, DUST OR LIQUIDS. EXPLOSIONS OR FIRE COULD
OTHERWISE RESULT.

(5) Do not use the robot in locations possibly subject to electromagnetic
interference, etc.

/\ WARNING
AVOID USING THE ROBOT IN LOCATIONS SUBJECT TO
ELECTROMAGNETIC INTERFERENCE, ELECTROSTATIC DISCHARGE
OR RADIO FREQUENCY INTERFERENCE. MALFUNCTION MAY
OTHERWISE OCCUR.

1-3
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(6) Use caution when releasing the Z-axis (vertical axis) brake.

/\ WARNING
THE Z-AXIS WILL SLIDE DOWN WHEN THE Z-AXIS BRAKE IS
RELEASED, CAUSING A HAZARDOUS SITUATION.

*PRESS THE EMERGENCY STOP BUTTON AND PROP UP THE Z-AXIS
WITH A SUPPORT STAND BEFORE RELEASING THE BRAKE.

«USE CAUTION NOT TO LET YOUR BODY GET CAUGHT BETWEEN THE
Z-AXIS AND INSTALLATION BASE WHEN RELEASING THE BRAKE TO
PERFORM DIRECT TEACH.

(7) Provide safety measures for end effector (gripper, etc.).
/\ WARNING
*END EFFECTORS MUST BE DESIGNED AND MANUFACTURED SO

THAT THEY CAUSE NO HAZARDS (FOR EXAMPLE, LOOSENING OF
WORKPIECE) EVEN IF POWER (ELECTRICITY, AIR PRESSURE, ETC.) IS
SHUT OFF OR POWER FLUCTUATIONS OCCUR.

*[F THERE IS A POSSIBLE DANGER THAT THE OBJECT GRIPPED BY
THE END EFFECTOR MAY FLY OFF OR DROP, THEN PROVIDE
APPROPRIATE SAFETY PROTECTION TAKING INTO ACCOUNT THE
OBJECT SIZE, WEIGHT, TEMPERATURE AND CHEMICAL PROPERTIES.

(8) Be cautious of possible Z-axis movement when the controller is turned
off or emergency stop is triggered. (2-axis robots with air-driven
Z-axis)

/\ WARNING
THE Z-AXIS MOVES UP WHEN THE POWER TO THE CONTROLLER OR
PLC IS TURNED OFF, THE PROGRAM IS RESET, EMERGENCY STOP IS
TRIGGERED, OR AIR IS SUPPLIED TO THE SOLENOID VALVE FOR THE
7Z-AXIS AIR CYLINDER.
DO NOT LET HANDS OR FINGERS GET CAUGHT AND SQUEEZED BY
MOVING PARTS OF THE Z-AXIS.
*KEEP THE USUAL ROBOT POSITION IN MIND SO THAT THE Z-AXIS
WILL NOT INTERFERE WITH OBSTACLES DURING RAISING OF THE
Z-AXIS, EXCEPT IN CASE OF EMERGENCY STOP.

(9) Use the following caution items when the Z-axis is interfering with
peripheral equipment. (2-axis robots with air driven Z-axis)

/\ WARNING
WHEN THE Z-AXIS COMES TO A STOP DUE TO OBSTRUCTIONS FROM
PERIPHERAL EQUIPMENT, THE Z-AXIS MAY MOVE SUDDENLY WHEN
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 STAND
UNDER THE Z-AXIS BECAUSE IT WILL DROP UNDER ITS OWN
WEIGHT.

1-4



CHAPTER 1 Using the Robot Safely
I

(10) Use caution on Z-axis movement when air supply is stopped.
(2-axis robots with air-driven Z-axis)

/\ WARNING
THE Z-AXIS MAY SUDDENLY DROP 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 PROP OR SUPPORT
UNDER THE Z-AXIS BEFORE CUTTING OFF THE AIR SUPPLY.

(11) Use the following caution items when disassembling or replacing the
pneumatic equipment.

/\ WARNING
AIR OR PARTS MAY FLY OUTWARDS IF PNEUMATIC EQUIPMENT IS
DISASSEMBLED OR PARTS REPLACED WHILE AIR IS STILL SUPPLIED.
*DO SERVICE WORK AFTER FIRST TURNING OFF THE CONTROLLER
AND REDUCING THE AIR PRESSURE.

*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.

(12) Use the following caution items when removing the Z-axis motor.

/\ WARNING
THE Z-AXIS WILL DROP WHEN THE Z-AXIS MOTOR IS REMOVED,
POSSIBLY RESULTING IN INJURY.

TURN OFF THE CONTROLLER AND SET A SUPPORT STAND UNDER
THE Z-AXIS BEFORE REMOVING THE MOTOR.

-USE CAUTION NOT TO ALLOW HANDS OR BODY TO BE SQUEEZED
OR CRUSHED BY MOVING PARTS ON THE Z-AXIS OR BETWEEN THE
Z-AXIS AND THE INSTALLATION BASE.

(13) Use the following caution during inspection of controller.

AWARNING

*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 ANY INTERNAL PARTS OF THE CONTROLLER.

For precautions on handling the controller, refer to the "OMRON Robot
Controller User's Manual".

1-5
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(14) Consult us for corrective action when the robot is damaged or
malfunction occurs.

A WARNING

IF ANY PART OF THE ROBOT IS DAMAGED OR ANY MALFUNCTION
OCCURS, CONTINUOUS OPERATION MAY BE VERY DANGEROUS.
PLEASE CONSULT OMRON DEALER FOR CORRECTIVE ACTION.

Damage or Trouble Possible Danger

Damage to machine harness or robot cable Electrical shock, malfunction of robot

Flying outwards of damaged parts during

Damage to exterior of robot .
robot operation

Abnormal operation of robot

e L . Malfunction of robot
(positioning error, excessive vibration, etc.)

Z-axis brake trouble Dropping of load

(15) Use caution not to touch the controller rear panel cooling fan.
/\ WARNING

+BODILY INJURY MAY OCCUR FROM COMING INTO CONTACT WITH
THE COOLING FAN WHILE IT IS ROTATING.

*WHEN REMOVING THE FAN COVER FOR INSPECTION, FIRST TURN
OFF THE CONTROLLER AND MAKE SURE THE FAN HAS STOPPED.

(16) Use caution not to touch the high temperature motor or speed
reduction gear casing.

/\ 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 DURING INSPECTIONS OR
SERVICING, TURN OFF THE CONTROLLER, WAIT FOR A WHILE AND
CHECK THAT THE TEMPERATURE HAS COOLED.

(17) Do not remove, alter or stain the warning labels.

/\ WARNING

IF WARNING LABELS ARE REMOVED OR DIFFICULT TO SEE,
NECESSARY CAUTIONS MAY NOT BE TAKEN, RESULTING IN AN
ACCIDENT.

DO NOT REMOVE, ALTER OR STAIN THE WARNING LABELS ON THE
ROBOT.

DO NOT ALLOW THE WARNING LABELS TO BE HIDDEN BY THE
DEVICE INSTALLED TO THE ROBOT BY THE USER.

*PROVIDE PROPER LIGHTING SO THAT THE SYMBOLS AND
INSTRUCTIONS ON THE WARNING LABELS CAN BE CLEARLY SEEN
EVEN FROM THE OUTSIDE OF SAFEGUARDS.

1-6
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(18) Protective bonding
/\ WARNING

BE SURE TO GROUND THE ROBOT AND CONTROLLER TO PREVENT
ELECTRICAL SHOCK.

(19) Do not allow any object to enter the X-axis motor cooling fan.

/\ WARNING
IF AN OBJECT SUCH AS A SMALL WORKPIECE WHICH THE END
EFFECTOR FAILED TO PICK UP, PENETRATES INTO THE COOLING FAN
FOR THE X-AXIS MOTOR, IT MAY REBOUND AND FLY AWAY FROM
THE FAN, POSSIBLY CAUSING BODILY INJURY OR DAMAGE TO THE
FAN.

-PROVIDE A PROPER PROTECTIVE WALL WHICH PREVENTS
WORKPIECES OR OTHER OBJECTS FROM ENTERING THE FAN.
«WHEN PROVIDING A PROTECTIVE WALL, ALLOW A SPACE OF AT
LEAST 100MM BETWEEN THE FAN VENT AND THE WALL TO ENSURE
AIR FLOW AND COOLING EFFECTS.

(20) Be sure to make correct parameter settings.

/\ CAUTION
THE ROBOT MUST BE OPERATED WITH CORRECT TOLERABLE
MOMENT OF INERTIA AND ACCELERATION COEFFICIENTS
ACCORDING TO THE MANIPULATOR TIP MASS AND MOMENT OF
INERTIA. IF THIS IS NOT OBSERVED, PREMATURE END TO THE LIFE
OF THE DRIVE UNITS, DAMAGE TO THE ROBOT PARTS OR RESIDUAL
VIBRATION DURING POSITIONING MAY RESULT.

(21) Do not use the robot for tasks requiring motor thrust.

/\ CAUTION
AVOID USING THE XP SERIES ROBOTS FOR TASKS WHICH MAKE USE
OF MOTOR THRUST (PRESS-FITTING, BURR REMOVAL, ETC.). THESE
TASKS MAY CAUSE MALFUNCTIONS OF THE ROBOT.

(22) If the X, Y or R axis rotation angle is small

A CAUTION
IF THE X, Y OR R AXIS ROTATION ANGLE IS SMALLER THAN 5° SO
THAT IT ALWAYS MOVES IN THE SAME POSITION, AN OIL FILM IS
DIFFICULT TO BE FORMED ON THE JOINT SUPPORT BEARING,
POSSIBLY LEADING TO DAMAGE TO THE BEARING. IN THIS TYPE OF
OPERATION, ADD A MOVEMENT SO THAT THE JOINT MOVES
THROUGH 90° OR MORE, ABOUT 5 TIMES A DAY.

1-7
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3

Special Training for Industrial Robot Operation

Companies or factories using industrial robots must make sure that every
person, who handles the robot such as for teaching, programming, movement
check, inspection, adjustment and repair, has received appropriate training and
also has the skills needed to perform the job correctly and safely.

Since the XP series robots fall under the industrial robot category, the user must
observe local regulations and safety standards for industrial robots, and pro-
vide special training for every person involved in robot-related tasks (teaching,
programming, movement check, inspection, adjustment, repair, etc.).

1-8
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/\ WARNING

/\ WARNING

Robot Safety Functions

(1) Overload detection

This function detects an overload applied to the motor and shuts off the
servo power. If an overload error occurs, take the following measures.

1. Insert a timer in the program.

2. Reduce the acceleration coefficient.

(2) Overheat detection

This function detects an abnormal temperature rise in the driver inside the
controller and shuts off the servo power. If an overheat error occurs, take
the following measures.

1. Insert a timer in the program.

2. Reduce the acceleration coefficient.

(3) Soft limits

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

(4) Mechanical stoppers

If the servo power is suddenly shut off during high-speed operation by
emergency stop or safety functions, these mechanical stoppers prevent the
axis from exceeding the movement range. The movement ranges of the
X-axis arm can be limited as needed by use of mechanical stoppers. (Ex-
cluding the R6YXP250, R6YXP350 and R6YXP400)

On the Y-axis arm, mechanical stoppers are fixed at both ends of the
maximum movement range.

The Z-axis has a mechanical stopper at the upper end and lower end.

No mechanical stopper is provided on the R-axis.

Note: The movement range is the area limited by mechanical stoppers.

AXIS MOVEMENT WILL NOT STOP IMMEDIATELY AFTER THE SERVO
POWER SUPPLY IS SHUT OFF BY EMERGENCY STOP OR OTHER
SAFETY FUNCTIONS.

(5) Z-axis (vertical axis) brake

An electromagnetic brake is installed on the Z-axis to prevent the Z-axis
from sliding down when servo power is turned 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 means of the program-
ming unit or by a command in the program when the controller is on.

THE Z-AXIS WILL SLIDE DOWN WHEN THE Z-AXIS BRAKE IS
RELEASED, CREATING A HAZARDOUS SITUATION.

* PRESS THE EMERGENCY STOP BUTTON AND PROP THE Z-AXIS WITH
A SUPPORT STAND BEFORE RELEASING THE BRAKE.

* USE CAUTION NOT TO LET YOUR BODY GET CAUGHT BETWEEN
THE Z-AXIS AND INSTALLATION BASE WHEN RELEASING THE BRAKE
TO PERFORM DIRECT TEACH.

1-9
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S

Safety Measures for the System

Since the robot is commonly used in conjunction with an automated system,
dangerous situations are more likely to occur from the automated system than
from the robot itself. Accordingly, appropriate safety measures must be taken
on the part of the system manufacturer according to the individual system.
The system manufacturer should provide a proper instruction manual for safe,
correct operation and servicing of the system.
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6 Trial Operation

After making installations, adjustments, inspections, maintenance or repairs to
the robot, make a trial run using the following procedures.

(1)

(2)

€)

If a safeguard enclosure has not yet been provided right after installation of

the robot, rope off or chain off around the movement area of the manipula-

tor in place of the safeguard enclosure, and observe the following points.

1. Use sturdy, 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 sign to keep the operator or other personnel from entering the
movement range of the manipulator.

Check the following points before turning on the controller.

1. Is the robot securely and correctly installed?

2. Are the electrical connections to the robot correct?

3. Are items such as air pressure correctly supplied?

4. Is the robot correctly connected to peripheral equipment?

5. Have safety measures (safeguard enclosure, etc.) been taken?
6. Does the installation environment meet the specified standards?

After the controller is turned on, check the following points from outside

the safeguard enclosure.

1. Does the robot start and stop as intended? Can the operation mode be

selected correctly?

2. Does each axis move as intended within the soft limits?

3. Does the end effector move as intended?

. Are the signal transmissions to the end effector and peripheral equip-
ment correct?

. Does emergency stop work?

. Are the teaching and playback functions normal?

. Are the safeguard enclosure and interlock working as intended?

. Does the robot move correctly during automatic operation?

n
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7 Work Within the Safeguard Enclosure

(1) When work is required inside the safeguard enclosure, always turn off the

(2)

controller and place a sign indicating that the robot is being adjusted or
serviced in order to keep any other person from touching the controller
switch or operation panel, except for the following cases.

1) Origin position setting (See Section 3 in Chapter 4.)

2) Soft limit settings (See Section 4 in Chapter 4.)

3) Standard coordinate settings (See Section 5 in Chapter 4.)

4) Teaching

For items 1) to 3), follow the precautions and procedure for each section.
To perform item 4), refer to the description in (2) below.

Teaching
When performing teaching within the safeguard enclosure, comply with the
instructions listed below.
1) Check or perform the following points from outside the safeguard
enclosure.
1. Make sure that no hazards are present within the safeguard enclosure
by a visual check.
2. Check that the programming unit PB operates correctly.
3. Check that no failures are found in the robot.
4. Check that emergency stop works correctly.
5. Select teaching mode and prohibit automatic operation.
2) Never enter the movement range of the manipulator while within the
safeguard enclosure.
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8 Automatic Operation
Automatic operation described here includes all operations in AUTO mode.

(1) Check the following before starting automatic operation.
1. No one is within the safeguard enclosure.
2. The programming unit and tools are in their specified locations.
3. The alarm or error lamps on the robot and peripheral equipment do
not flash.
4. The safeguard enclosure is securely installed with safety interlocks
actuated.

(2) Observe the following during automatic operation or in cases where an
error Occurs.
1) After automatic operation has started, check the operation status and
warning lamp to ensure that the robot is in automatic operation.
2) Never enter the safeguard enclosure during automatic operation.
3) If an error occurs in the robot or peripheral equipment, observe the
following procedure before entering the safeguard 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 any other person from touching the start
switch and restarting the robot.

9 Adjustment and Inspection

Do not attempt any installation, adjustment, inspection or maintenance unless it
is described in this manual.

10 Repair and Modification

Do not attempt any repair, parts replacement and modification unless described
in this manual. These works require technical knowledge and skill, and may
also involve work hazards.
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Warranty

The OMRON robot and/or related product you have purchased are warranted
against the defects or malfunctions as described below.

Warranty description

Warranty Period

Exceptions to the Warranty

. If a failure or breakdown occurs due to

defects in materials or workmanship in the
genuine parts constituting this OMRON robot
and/or related product within the warranty
period, then OMRON shall supply free of
charge the necessary replacement/repair parts.

: The warranty period ends 24 months after the

date of manufacturing as shown on the
products.

: This warranty will not apply in the following

cases:

(1) Fatigue arising due to the passage of
time, natural wear and tear occurring dur-
ing operation (natural fading of painted
or plated surfaces, deterioration of parts
subject to wear, etc.)

(2) Minor natural phenomena that do not
affect the capabilities of the robot and/or
related product (noise from computers,
motors, etc.).

(3) Programs, point data and other internal
data that were changed or created by the
user.

Failures resulting from the following causes are not covered by warranty.

1) Damage due to earthquakes, storms, floods, thunderbolt, fire or any
other natural or man-made disasters.

2) Troubles caused by procedures prohibited in this manual.

3) Modifications to the robot and/or related product not approved by
OMRON or OMRON sales representatives.

4) Use of any other than genuine parts and specified grease and lubricants.

5) Incorrect or inadequate maintenance and inspection.

6) Repairs by other than authorized dealers.
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WARRANTY
OMRON’s exclusive warranty is that the products are free from defects in materials and

workmanship for a period of one year (or other period if specified) from date of sale by
OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED,
REGARDING NONINFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR
PARTICULAR PURPOSE OF THE PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES
THAT THE BUYER OR USER ALONE HAS DETERMINED THAT THE PRODUCTS

WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE. OMRON
DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY
OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR
CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED ON
CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price of the

product on which liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR
OTHER CLAIMS REGARDING THE PRODUCTS UNLESS OMRON’S ANALYSIS
CONFIRMS THAT THE PRODUCTS WERE PROPERLY HANDLED, STORED,
INSTALLED, AND MAINTAINED AND NOT SUBJECT TO CONTAMINATION, ABUSE,
MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.
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12 CE Marking

When the OMRON robots are exported to or used in EU (European Union)
countries, refer to the separate "OMRON Robot Controller User's Manual" or
"CE marking Supplement Manual" for related information about CE marking.
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1

Robot Manipulator

Figs.2-1 and 2-2 below show the part names and functions of the XP series

robots.

Ball screw
|
(10 I
ML
[
[ |
Z-axis motor
Z-axis, R-axis
pulley, belt
Y-axis arm N /
N
|

B

User tubing 1 (¢4 black)
User tubing 2 (¢4 red)
User tubing 3 (¢4 blue)

Connector for user wiring (pins 1 to 10)

machine

Connector for user wiring (pins 1 to 10)

Serial number label
Exhaust port (6-¢12)

harness

Y-axis joint

‘ X-axis joint air purge port (¢6)

air purge port (¢6)

Warning label 1

R-axis joint air purge port (¢6)

User tubing 1 (¢4 black)

User tubing 2 (¢4 red)

Warning label 2

User tubing 3 (¢4 blue)

R-axis motor

Y-axis motor

Y-axis speed reduction gear

R-axis speed

Y-axis
mechanical stopper

reduction gear

Bellows

Fe3

End effector

|
L
X-axis arm /
attachment i

X-axis mechanical stopper

X-axis speed reduction gear

Warning label 3

X-axis motor

Robot cable

M4 ground terminal

* Always use air purge. Water or dust may get
inside depending on usage environment.

Fig. 2-1 R6YXP250 to R6YXP400 dust/drip proof robots
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Connector for user wiring (pins.1 to 20) Eyebolt installation
m/ position
L0 £o £o £o LD
oo L= L= o O

User tubing 1 (¢6 black) '
Y-axis mechanical stopper X-axis movable mechanical stopper

User tubing 2 (¢6 red)

User tubing 3(¢6 blue) Machine harness

Ball screw

Warning label 1
(Same on opposite side)

Warning label 2
(Same on opposite side)

K Y-axis motor
R-axis motor
Zaxis,Raxis Z-axis motor I
pulley, belt ‘ | =
\ Y-axis speed reduction gear
R-axis speed o
o o (o3 KON ]
reduction gear | | %o o /I/
. ! | ol
Bellows l
X-axis speed
X-axis arm reduction gear =~
X-axis motor ] P
M~ .
End effector attachment Warnina label 3 \©
9 )
p
N
| | B

M4 ground terminal

Serial label
User tubing 1 (¢6 black)

User tubing 2 (¢6 red) Robot cable

User tubing 3 (¢6 blue)

Connector for user wiring (No.1 to 20)

X-axis joint air purge port (¢6)
Y-axis joint air purge port (¢6)
R-axis joint air purge port (¢6)

* Always use air purge. Water or dust may get
inside depending on usage environment.

Fig. 2-2 R6YXP500 to R6YXP1000 dust/drip proof robots
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1 Robot Installation Conditions

Aside from moisture and dust conditions, the dust/drip proof model is identical
to the standard specification model.

1-1 Protection rating for moisture and dust on dust/drip proof
models

The protection rating for moisture and dust in the R6YXP250 through
R6YXP1000 dust/drip proof models are equivalent to IP65. Please consult
OMRON for drip-proof specifications for other than water.

Always use air purge. Water or dust may get inside depending on usage
environment.

IP6 5

TDegree of protection versus water penetration : 5O
At level 5, water injected from an optional angle does not exert a harmful effect.d
Water injection pressure per the standards is 30kPa (30kN/m?, 0.3kgf/cm?)O
Injection speed is 12.5 liters per minute, at a time interval of 3 minutes.d
O
Water may penetrate inside the robot if the water pressure is higher than this level .0
|

——Degree of protection versus solid debris : 601

At level 6 there is no dust penetration.

/\ WARNING
DO NOT IMMERSE AND USE THE ROBOT OR ANY PART OF THE ROBOT
IN WATER. WATER WILL OTHERWISE PENETRATE INSIDE THE ROBOT.

/\ WARNING
DO NOT USE THE ROBOT IN ENVIRONMENTS EXCEEDING THE LISTED
LEVELS OF PROTECTION FOR DUST AND MOISTURE. WATER OR DUST
MAY OTHERWISE PENETRATE INSIDE THE ROBOT.
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2 User Wiring Connectors and User Tubing

/\ WARNING

WIRING AND TUBING WORK MAY CAUSE MALFUNCTIONS SO TURN
OFF THE POWER TO THE CONTROLLER AND SHUT OFF THE AIR

SUPPLY.

Only the user signal wiring for the R6YXP500 through R6YXP1000 dust/drip
proof models are different from the standard wiring.
Other dust/drip proof model user signal wiring and air tubes are identical to the

standard parts.

1) The number of signal wires for the R6YXP500 to R6YXP1000 dust/drip

proof models is as follows.

Models

User wires

R6YXP500, R6YXP600, R6YXP700, R6YXP800, R6YXP1000

20 wires

User Wiring

Rated voltage 30V
Allowable current 1.5A
Nominal cross-section area of conductor 0.2mm?
Shield Yes

2) Both the arm and the base (robot pedestal) have user wiring connectors and
user tubing joints. For their locations, refer to the dimensional drawings

listed in our robot catalog.

Attach the end caps and plugs (supplied) when the user wiring connectors
and user tubing joints on the R6YXP250 to R6YXP1000 dust/drip proof
models are not used. Moisture and dust will penetrate inside if these end

caps and plugs are not used.

3-2
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3) Signal wire connections in the machine harness

Connector pins 1 through 23 can be used for user signal wires in the
R6YXP500, R6YXP600, R6YXP700, R6YXP800, R6YXP1000. The
shield wire is connected to pin 24 and so it cannot be used as a signal wire.

Signal Connector |NO Connection NO| Connector Color
1 — 1 Blue
T [ \‘ T Orange
Z : : z Green
4 + + 4 Brown
T l l T Grey
6 ——1— 6| Red
E2 : : 7] Black
T ‘ ‘ T Yellow
T l l T Pink
F : : 1ﬁo Violet
1] : : 11 White
User signal line 10 E : : E 10 Blue/Red
(Arm side) | 13 + + 13| (Base side) |Orange/White
7 l l 7 Green/White
? : : F Brown/White
E : : E Grey/White
17 + + 17 Red/White
F l l T8 Black/White
? : : F Yellow/Black
20| : : [ 20 Pink/Black
I I
[ I I [
I I
C
Flame Ground ; \ — T‘ Z Orange/White
Flame Ground [ 1 FG Green

4) Make wiring to the R6YXP250 through R6YXP1000 connectors as

Solder

follows. Solder the user signal wires to the connector as shown in Fig. 3-1
and assemble the connector. Then connect it to the user wiring connec-
tor. Tighten each connector screw to the specified torque. When the outer
diameter of the cable is small, use tape or an equivalent item to make the
section under the cable clamp fatter. Otherwise, moisture and dust will
penetrate inside.

Setscrew B

Setscrew A - "a @ Screw tightening torque
\\\\ = Clamp nut Position Torque value (kgf -cm)

1N . End hood 10to 15
. //’ < Clamp nut 15020

= Setscrews A & B 2t03

S End hood
Model Cable outer diameter (mm)

R6YXP250 to R6YXP400 13.1t0 15.0

R6YXP500 to R6YXP1000 16.1t0 18.0
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/\ WARNING
THE USER CABLE WIRES SHOULD HAVE A SHIELD WIRE. CONNECT IT
TO THE SAME NO. PIN IN THE USER WIRING CONNECTOR ON THE
ROBOT SIDE, WHICH ALSO CONNECTS TO THE SHIELD WIRE. IF THIS
TASK IS OMITTED, NOISE MAY CAUSE MALFUNCTION OF THE ROBOT.

/\ WARNING
AVOID FASTENING THE USER CABLE OR TUBE WITH THE MACHINE
HARNESS, AS THIS MAY LEAD TO HARNESS BREAKAGE AND
MALFUNCTION.

/\ WARNING
MAKE SURE THAT THE USER CABLE ATTACHED TO THE USER WIRING
CONNECTOR AND THE USER TUBING JOINT WILL NOT INTERFERE
WITH THE ROBOT MOVEMENT, ENTANGLE AROUND THE ROBOT OR
FLAP AROUND DURING OPERATION. WIRING AND TUBING MIGHT
THEN BE DAMAGED CAUSING MALFUNCTION OF THE ROBOT.

/\ WARNING
LAY OUT THE USER CABLE ATTACHED TO THE USER WIRING
CONNECTOR AND THE USER TUBING COUPLING SO THAT THEY DO
NOT OBSTRUCT THE MOVEMENT OF THE OPERATOR OR ANY OTHER
PERSONS. BODILY INJURY MAY RESULT IF ANYONE TRIPS ON THE
CABLE OR AIR TUBE.

A CAUTION
THE CONNECTOR SUPPLIED WITH THE ROBOT SHOULD BE
CONNECTED TO THE ARM SIDE BY PIN CONTACT, AND TO THE ROBOT
PEDESTAL SIDE BY SOCKET CONTACT. USE CAUTION AT THESE
POINTS WHEN SOLDERING.

/\ CAUTION
BE SURE TO USE THE CONNECTOR SUPPLIED WITH THE ROBOT.
USING OTHER TYPES MAY RESULT IN CONTACT FAILURE.

3-4
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Robot model Connector on Connector on
obotmode arm side base (pedestal) side
R6YXP250, R6YXP350, R6YXP400 NJW-24-16-PM-15 NJW-24-16-PF-15
R6YXP500, R6YXP600, R6YXP700, R6YXP80O, R6YXP1000 NJW-28-24-PM-18 NJW-28-24-PF-18

Manufacturer: Nanahoshi Science Laboratory

5) To check the operation and signal exchange between the end effector and
the controller or peripheral equipment after making connections, refer
to “6. Trial operation” of Chapter 1 in the OMRON SCARA robot user’s
manual.
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3 Air Purge Tubing

/\ WARNING
TURN OFF POWER TO THE CONTROLLER BEFORE DOING PIPING OR
TUBING WORK AND SHUT OFF THE AIR SUPPLY.

The dust/drip proof models have air supply inlets in the base (pedestal) rear
panel for air purge of X-axis, Y-axis and R-axis joints. Supplying air to these
inlets prevents dust from penetrating into the robot joint. Specifications are as
follows.

Maximum pressure 0.58MPa (6kgf - cm?)

Outer diameter X Inner diameter 06mmxdp4mm

Use pure dry air containing no
Fluid deteriorated compressor oil or other
elements. Filtration rate of air filter
should be 40um or less.

Always use air purge. Water or dust may get inside the robot depending on the
usage environment. Adjust the pressure and flow rate with the speed controllers
on the rear of the base (pedestal) to keep water and dust from getting inside.

See "1 Robot Manipulator" in Chapter 2 for the locations of the air purge ports.

/\ WARNING
INSTALL THE AIR PURGE TUBING SO IT WILL NOT BECOME AN
OBSTRUCTION THAT MIGHT CAUSE INJURIES IF PEOPLE STUMBLE
ON IT AND FALL.

A CAUTION
INSTALL THE AIR PURGE TUBING SO IT WILL NOT OBSTRUCT ROBOT
MOVEMENT.

3-6
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< Exhaust Port
/\ WARNING

TURN OFF POWER TO THE CONTROLLER BEFORE DOING PIPING OR
TUBING WORK.

/\ CAUTION
BEFORE OPERATING THE ROBOT, ALWAY'S BE SURE TO REMOVE THE
PLUG INSTALLED IN THE EXHAUST PORT PRIOR TO SHIPPING. IF NOT
REMOVED, THE BELLOWS WILL BE UNABLE TO EXTEND AND
RETRACT AND MAY BE DAMAGED.

The dust/drip proof models have 6 air exhaust ports (12mm dia.) in the
base (pedestal) rear panel. These provide an air passage for extending and
retracting the Z-axis bellows. If these exhaust ports are blocked, the bellows
cannot adequately extend or retract and may be damaged.

Plugs are inserted in these exhaust ports before shipment so always be sure to
remove them before operating the robot.

If moisture or dust is entering from these exhaust ports, connect them to a
12mm diameter air tube extending to a location free of dust and moisture.

/\ WARNING
INSTALL THE EXHAUST TUBING SO THEY WILL NOT BECOME AN
OBSTRUCTION THAT MIGHT CAUSE INJURIES IF PEOPLE STUMBLE
ON IT AND FALL.

/\ CAUTION
INSTALL THE EXHAUST TUBING SO THEY WILL NOT OBSTRUCT
ROBOT MOVEMENT.,

3-7
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Removing the Robot Covers

The following steps show the procedure for removing the robot cover.

Follow these steps for maintenance work.

1) Prepare the necessary tools.
* Hex wrench set
* Phillips-head screwdriver
2) Turn off the controller.
3) Place a sign indicating the robot is being adjusted, to keep others from
operating the controller switch.
4) Enter the safeguard enclosure.
5) Remove the covers while referring to Fig. 4-1 to Fig. 4-3.
Screws used to fasten each cover are listed in Tables 4-1 to 4-3.
6) To remove the Y-axis upper cover, see the procedure explained in 1-1 to
1-3.
Table 4-1 R6YXP250, R6YXP350, R6YXP400 (See Fig. 4-1)
Cover name Screw No. Screw size Qty
Base (pedestal) rear cover 1 M4x18 4
Base (pedestal) front cover 2 M4x12 4
M3x20
Y-axis arm upper block 3 4
M3 seal washer
10 (R6YXP250, R6YXP350)
Y-axis arm side frame 4 M4x6
11 (R6YXP400)
Table 4-2 R6YXP500, R6YXP600 (See Fig. 4-2)
Cover name Screw No. Screw size Qty
M4x8
Base (robot pedestal) rear cover 1 1 8
M4 seal washer
Base (robot pedestal) front cover 2 M4x8 4
M3x25
Y-axis arm upper block 3 4
M3 seal washer
M4x8
Y-axis arm side frame 4 14
M4 seal washer
Yoaxi
axis arm upper s Max10 4
bearing holder
Y-axis arm upper P M3x50 4
cover: bottom M3 seal washer
M4x8
Base (robot pedestal) rear cover 2 7 4
M4 seal washer
X-axis arm upper cover 8 M4x6 2
M4x10
Y-axis arm under cover 9 4
M4 seal washer

4-1
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Table 4-3 R6YXP700, R6YXP800, R6YXP1000 (See Fig. 4-3)

Cover name Screw No. Screw size Qty
M4x8
Base (robot pedestal) rear cover 1 1 8
M4 seal washer
Base (robot pedestal) side cover 2 M4x8 8
Yoani block 3 M4x50 2
-axis arm upper bloc
PP M4x30 2
Voo et 4 M4x8 14 (R6YXP700, R6YXP800)
-axis arm side frame
M4 seal washer 16 (R6YXP1000)
Y-axis arm upper
_ PP 5 M4x10 4
bearing holder
Y-axis arm upper 6 M3x50 4
cover: bottom M4 seal washer
M4x8
Base (robot pedestal) rear cover 2 7 4
M4 seal washer
X-axis arm upper cover 8 M4x8 2
M4x10 4 (R6YXP700, R6YXP800)
Y-axis arm under cover 9
M4 seal washer 6 (R6YXP1000)

1-1

Removing the Y-axis arm upper cover (R6YXP250 to

R6YXP400)

Proceed as follows while referring to Fig. 4-1.

1) Turn off the controller power.

2) Place a sign indicating “work in progress”, to keep others from operating

the controller switch.

3) Remove the front cover and rear cover of the robot base (pedestal).

4) Remove the FG wire round terminals (2 pcs) from the machine harness.

5) Remove the user air tubes 1 to 3 from their couplings.

The air tube colors match the coupling colors.

6) Remove the Y-axis and R-axis joint air purge tubes from their couplings.

Place marks so the air tubes can later be connected back to their original

positions.

7) Remove the YM, ZM, RM, YP, ZP, RP, ZBK, FG and 10 connectors.

8) Cut the Insulock tie straps that are clamping the machine harness.

4-2
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9) Loosen the flexible couplings and extract from the shaft.

10) Remove the machine harness from the shaft hole.
Handle with care not to damage the connector, wiring, and tubing.

11) Loosen the Y-axis arm flexible coupling and extract from the shaft.

12) Pull the flexible coupling in the direction shown by the arrow, and move it
all the way to the edge of the wiring connector on the robot base side.

13) Remove the Y-axis arm upper block.

14) Remove the user air tubes 1 to 3 inside the cover from the couplings. The
air tube colors match the coupling colors.

15) Remove the Y-axis and R-axis joint air purge tubes from their couplings.
Place marks so the air tubes can later be connected back to their original
positions.

16) Remove the IO connectors inside the cover.
17) Remove the screws on Y-axis arm side frame and remove the cover holder.

18) Remove the block and cover together from the Y-axis arm.
Bring the block and cover over to the robot base side and perform the
required maintenance or other task.

19) When reinstalling the cover, reassemble by performing the above steps in
reverse.
When reassembling, be sure not to forget to connect the connectors, the
FG cable, and the air tubes. Be careful not to damage the flexible coupling
gaskets, and cover seals. Do not forget to insert the seal washer and to
clamp the machine harness (robot base side) with the Insulock tie straps.

4-3
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4- M4x6

Cover holder

3- M3x20
M3 seal washer
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Y-axis upper cover
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User tubing 3 (24 blue)

Flexible coupling
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Y-axis arm upper block
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YM,ZM,RM connectors
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Flexible cable

Flexible coupling

Gasket

Shaft
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YP, ZP, RP, ZBK, FG, 10 connectors

Only one FG connector is wired.
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Machine harness Insulock tie strap

1-M4x18
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X-axis joint air purge port (26) ﬁ#ﬁaﬁ#
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Y-axis joint air purge port (26) /A VA

R-axis joint air purge port (@6)
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User tubing 3 (24 blue)
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FGwire round terminal
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1-2 Removing the Y-axis arm upper cover (R6YXP500, R6YXP600)

Proceed as follows while referring to Fig. 4-2.

1) Turn off the controller power.

2) Place a sign indicating “work in progress”, to keep others from operating
the controller switch.

3) Remove the front cover and rear cover 1 of the robot base (pedestal).
4) Remove the FG wire round terminals (2 pcs) from the machine harness.

5) Remove the user air tubes 1 to 3 from their couplings.
The air tube colors match the coupling colors.

6) Remove the Y-axis and R-axis joint air purge tubes from their couplings.
Place marks so the air tubes can later be connected back to their original
positions.

7) Remove the YM, ZM, RM, YP, ZP, RP, ZBK, FG and 10 connectors.

8) Cut the Insulock tie straps that are clamping the machine harness.

9) Loosen the flexible couplings and extract from the shaft.

10) Remove the machine harness from the shaft hole.
Handle with care not to damage the connector, wiring, and tubing.

11) Loosen the Y-axis arm flexible coupling and extract from the shaft.

12) Pull the flexible coupling in the direction shown by the arrow, and move it
all the way to the edge of the wiring connector on the robot base side.

13) Remove the bolts that secure the bearing holder on the top of the Y-axis
cover. Shift the bearing holder position so that you can see the bolts that
secure the Y-axis arm upper block.

14) Remove the bolts that secure the Y-axis arm upper block and remove the
block.

15) Remove the user air tubes 1 to 3 inside the cover from the couplings. The
air tube colors match the coupling colors.

4-6
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16) Remove the Y-axis and R-axis joint air purge tubes from their couplings.
Place marks so the air tubes can later be connected back to their original
positions.

17) Remove the IO connectors inside the cover.
18) Remove the screws on Y-axis arm side frame and remove the cover holder.

19) Remove the screws on the bottom of the Y-axis arm upper cover, then
remove the block and cover together from the Y-axis arm.
Bring the block and cover over to the robot base side and perform the
required maintenance or other task.

20) When reinstalling the cover, reassemble by performing the above steps in
reverse.
When reassembling, be sure not to forget to connect the connectors, the
FG cable, and the air tubes. Be careful not to damage the flexible coupling
gaskets, and cover seals. Do not forget to insert the seal washer and to
clamp the machine harness (robot base side) with the Insulock tie straps.
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4- M4x8
M4 seal washer 8- M4x6

5- M4x10 3 M3x25
M3 seal washer

0 0 i as] 0 0
Cover holder
@ \&i
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User tubing 1 (26 black)

User tubing 2 (#6 red) Y-axis arm upper bearing holder

User tubing 3 (26 blue)

Y-axis arm upper cover ‘

Pullin this direction.
Y-axis arm upper block

Flexible cable

Flexible coupling

|
|
| oo|oe @ o X

Insulock tie strap

Machine harness

2- Mé4x8 /@ b

Base front cover

YPRZPRPZBK connectors

6- M3x50

9- M4x10 M3 seal washer I

M4 seal washer

6 6 6

YM, ZM, RM, FG, IO connectors
Only one FG connector is wired.

Fig. 4-2
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1- M4x8
M4 seal washer
Base rear cover 1

FG wire round terminal

User tubing 1 (26 black)

User tubing 2 (26 red)

User tubing 3 (26 blue)

Base rear cover 2

X-axis joint air purge port (26)

Y-axis joint air purge port (26)

R-axis joint air purge port (26)

‘ ﬁ\ 7- M4x8
M4 seal washer
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1-3 Removing the Y-axis arm upper cover (R6YXP700 to
R6YXP1000)

Proceed as follows while referring to Fig. 4-3.

1) Turn off the controller power.

2) Place a sign indicating “work in progress”, to keep others from operating
the controller switch.

3) Remove the two side covers and rear cover 1 of the robot base (pedestal).
4) Remove the FG wire round terminals (2 pcs) from the machine harness.

5) Remove the user air tubes 1 to 3 from their couplings.
The air tube colors match the coupling colors.

6) Remove the Y-axis and R-axis joint air purge tubes from their couplings.
Place marks so the air tubes can later be connected back to their original
positions.

7) Remove the YM, ZM, RM, YP, ZP, RP, ZBK, FG and 10 connectors.
8) Cut the Insulock tie straps that are clamping the machine harness.
9) Loosen the flexible couplings and extract from the shaft.

10) Remove the machine harness from the shaft hole.
Handle with care not to damage the connector, wiring, and tubing.

11) Loosen the Y-axis arm flexible coupling and extract from the shaft.

12) Pull the flexible coupling in the direction shown by the arrow, and move it
all the way to the edge of the wiring connector on the robot base side.

13) Remove the bolts that secure the bearing holder on the top of the Y-axis
cover. Insert a flat-blade screwdriver between the bearing holder and the
Y-axis arm upper block, to pull out the shaft along with the bearing. There
are O-rings fitted into the top of the block and also the inner side of the
block. Fit these O-rings back into their original positions when
reassembling.

14) Remove the bolts that secure the Y-axis arm upper block and remove the
block.
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15) Remove the user air tubes 1 to 3 inside the cover from the couplings. The
air tube colors match the coupling colors.

16) Remove the Y-axis and R-axis joint air purge tubes from their couplings.
Place marks so the air tubes can later be connected back to their original
positions.

17) Remove the IO connectors inside the cover.
18) Remove the screws on Y-axis arm side frame and remove the cover holder.

19) Remove the screws on the bottom of the Y-axis arm upper cover, then
remove the block and cover together from the Y-axis arm.
Bring the block and cover over to the robot base side and perform the
required maintenance or other task.

20) When reinstalling the cover, reassemble by performing the above steps in
reverse.
When reassembling, be sure not to forget to connect the connectors, the
FG cable, and the air tubes. Be careful not to damage the flexible coupling
gaskets, and cover seals. Do not forget to insert the seal washer and to
clamp the machine harness (robot base side) with the Insulock tie straps.
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4- M4x8

M4 seal washer

Y-axis arm upper bearing holder

User tubing 1 (26 black)

User tubing 2 (26 red)
User tubing 3 (26 blue)

Cover holder

8- M4x8

o N,

: ==

} )
=5 =

;ss,
3- M4x50
M4 seal washer
3- M4x30
M4 seal washer
5- M4x10
Y-axis arm
upper cover Flexible coupling
Shaft
Gasket
|
| | Y-axis arm upper block
& Pullin this direction.
L Flexible cable
|
/\ Flexible coupling
[ Gasket
o I X |
/ Shaft
A J
B —
|
Insulock tie strap
\ I / Machine harness
2-Mdx8 /db ©
6- M4x50 ©

9- M4x10
M4 seal washer

M4 seal washer .
Base side cover

YPZPRPZBK

@ connectors

/

YM,ZM,RM,FG,IO connectors

Only one FG connector is wired.
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1- M4x8
M4 seal washer Base rear cover 1

FG wire round terminal

User tubing 1 (26 black)

User tubing 2 (26 red)

User tubing 3 (26 blue)

X-axis joint air purge port (26 black)

o Base rear cover 2
Y-axis joint air purge port (26 red) -

R-axis joint air purge port (26 blue)

7- M4x8
M4 seal washer
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2

Origin Position Stickers

Refer to the origin sticker locations below only when the mark method is used
for absolute reset.

The origin position stickers are attached to the robot arm joints prior to
shipment from factory. These stickers for the R6YXP250 to R6YXP400 are
attached to the locations shown in Fig. 4-4 below, which are different from
standard models. Refer to Fig. 4-4 when performing absolute reset or changing
the origin positions and affixing the stickers to the new origin positions.

The origin position stickers for other models are attached to the same loca-
tions as standard models, so refer the OMRON SCARA robot user’s manual for
standard models.

Origin position sticker

Origin position sticker

Fig. 4-4
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3 Adjusting the Z-axis Machine Reference

Before adjusting the machine reference, read the precautions and procedure
explained in "3-4-3 Stroke end method" of the OMRON SCARA robot user’s
manual for standard models. The parts shown in the standard model manual
will appear after removing the Z-axis bellows with the following procedure. (See
Fig. 4-5 below.)

1)

2)

3)

4)
5)

6)

7)

8)

Fig. 4-5

Prepare the following tools and items.

* Hex wrench set

* O-ring (one piece) if worn or slackened.

Model O-ring part No. Type
R6YXP250 to R6YXP400 KN7-M1895-000 S38
R6YXP500, R6YXP600 KN8-M1895-000 S50
R6YXP700 to R6YXP1000 KN8-M1895-000 S50

Turn off the controller.

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

Enter the safeguard enclosure.

Remove the bolt.

Remove the plate and move it upwards along with the bellows. You will

see the Z-axis mechanical stopper.

Adjust the Z-axis machine reference by following the instruction explained

in the standard model manual.

When adjustment is complete, replace the O-ring if necessary, tighten the

bolt to reattach the plate, and reassemble bellows. Use caution not to twist

the bellows during reassembly.
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1 Robot Manipulator
1-1 Basic specifications
Robot model R6YXP250 R6YXP350 R6YXP400
. |Armlength 125mm 225mm 225mm
X-axis -
Axis Rotation angle +115° +115° +115°
. . |Armlength 125mm 125mm 175mm
specifi- | Yaxis
. Rotation angle +130° +130° +140°
cations
Z-axis Stroke 150mm 150mm 150mm
R-axis |Rotationangle +180° +180° +180°
X-axis 200W 200W 200W
Y-axis 100W 100W 100W
Motor
Z-axis 100W 100W 100W
Raxis 100W 100W 100W
XYresultant 4.0m/s 5.0m/s 6.0m/s
Maximum speed Z-axis 1.0m/s 1.0m/s 1.0m/s
R-axis 1020°%/s 1020°/s 1020°%/s
XY-axes +0.01Tmm +0.01Tmm +0.0Tmm
Repeatability *1 Z-axis +0.01mm +0.01mm +0.0Tmm
R-axis +0.005° +0.005° +0.005°
Payload 3kg 3kg 3kg
R-axis tolerable moment of inertia *2 0.05kgm?(0.5kgfcms?)
User wiring 10 cables 10 cables 10 cables
User tubing (Outer diameter) 4x3 4x3 4x3
Travel limit 1.S0ft limit 2.Mechanical limit (XYZ-axes)
Robot cable 3.5m (option:5m, 10m)
Weight 15kg | 15kg |  15kg

*1 At constant ambient temperature (XY)
*2 There are limitsto acceleration coefficient settings.
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Robot model R6YXP500 R6YXP600
. |Armlength 250mm 350mm
X-axis
. Rotation angle +120° +120°
Axis
. .~ |Armlength 250mm 250mm
specifi- | Y-axis -
. Rotation angle +145° +145°
cations
Z-axis Stroke 200,300mm 200,300mm
R-axis |Rotation angle +180° +180°
X-axis 400W 400W
Y-axis 200W 200W
Motor
Z-axis 200W 200W
R-axis 100W 100W
XY resultant 4.9m/s 5.6m/s
Maximum speed Z-axis 1.7m/s 1.7m/s
R-axis 876°/s 876°/s
XY-axes +0.02mm +0.02mm
Repeatability *1 Z-axis +0.0Tmm +0.0Tmm
R-axis +0.005° +0.005°
Payload 10kg 10kg
R-axis tolerable moment of inertia *2 0.12kgm?(1.2kgfcms?)
User wiring 20 cables 20 cables
User tubing (Outer diameter) 6x3 6x3
Travel limit 1.Soft limit 2.Mechanical limit (XYZ-axes)
Robot cable 3.5m (option: 5m, 10m)
Weight 30kg 32kg

*1 At constant ambient temperature (XY)

*2 There are limits to acceleration coefficient settings.
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Robot Model R6YXP700 R6YXP800 R6YXP1000
. | Arm length 350mm 450mm 550mm
Xraxds Rotation angle +120° +120° +120°
Axis .| Arm length 350mm 350mm 450mm
specifi- Yoaxts Rotation angle +145° +145° +145°
cations |Z-aXis | Stroke 200,400mm | 200,400mm | 200,400mm
R-axis |Rotation angle +180° +180° +180°
X-axis 800W 800W 800W
Y-axis 400W 400W 400W
Motor
Z-axis 400W 400W 400W
R-axis 200W 200W 200W
XY resultant 6.7m/s 7.3m/s 8.0m/s
Maximum speed Z-axis 1.7m/s 1.7m/s 1.7m/s
R-axis 600°/s 600°/s 600°/s
Repeatability *1 | X,Y-axes +0.02mm +0.02mm +0.02mm
Z-axis +0.0Tmm +0.0Tmm +0.0Tmm
R-axis +0.005° +0.005° +0.005°
Payload 20kg 20kg 20kg
R-axis tolerable moment of inertia *2 0.32kgm?(3.2kgfcms?)
User wiring 20 cables 20 cables 20 cables
User tubing (Outer diameter) 6x3 6x3 6x3

Travel limit

1.Soft limit 2.Mechanical limit (XYZ-axes)

Robot cable

3.5m,option:5m,10m

Weight

56kg

57kg

58kg

%1 At constant ambient temperature (XY)

%2 There are limits to acceleration coefficient settings.
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Revision History

A manual revision code appears as a suffix to the catalog number on the front
cover of the manual.

Cat. No. [143E-EN-01

L Revision code

The following table outlines the changes made to the manual during each revision.
Page numbers refer to the previous revision.

Revision code Date Revised content

01 April 2010 Original production
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