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FOREWORD

Thank you for purchasing our robot products.

This manual contains the information necessary for the correct use of the EZ modules X5
series Manipulator.

Please carefully read this manual and other related manuals before installing the robot
system.

Keep this manual handy for easy access at all times.

WARRANTY

The robot and its optional parts are shipped to our customers only after being subjected to
the strictest quality controls, tests, and inspections to certify its compliance with our high
performance standards.

Product malfunctions resulting from normal handling or operation will be repaired free of
charge during the normal warranty period. (Please ask your Regional Sales Office for
warranty period information.)

However, customers will be charged for repairs in the following cases (even if they occur
during the warranty period):

1. Damage or malfunction caused by improper use which is not described in the manual,

or careless use.
2. Malfunctions caused by customers’ unauthorized disassembly.
3. Damage due to improper adjustments or unauthorized repair attempts.

4. Damage caused by natural disasters such as earthquake, flood, etc.
Warnings, Cautions, Usage:

1. If the robot or associated equipment is used outside of the usage conditions and product
specifications described in the manuals, this warranty is void.

2. If you do not follow the WARNINGS and CAUTIONS in this manual, we cannot be
responsible for any malfunction or accident, even if the result is injury or death.

3. We cannot foresee all possible dangers and consequences. Therefore, this manual
cannot warn the user of all possible hazards.

il EZ MODULES (X5 series) Rev.2



TRADEMARKS

Microsoft, Windows, and Windows logo are either registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries. Other brand and

product names are trademarks or registered trademarks of the respective holders.

TRADEMARK NOTATION IN THIS MANUAL

Microsoft® Windows® XP Operating system
Throughout this manual, Windows XP or Windows refer to above operating system.

NOTICE

No part of this manual may be copied or reproduced without authorization.

The contents of this manual are subject to change without notice.

Please notify us if you should find any errors in this manual or if you have any comments
regarding its contents.

INQUIRIES

Contact the following service center for robot repairs, inspections or adjustments.
If service center information is not indicated below, please contact the supplier office for
your region.

Please prepare the following items before you contact us.

Your controller model and its serial number

Your manipulator model and its serial number

Software and its version in your robot system
- A description of the problem

SERVICE CENTER
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MANUFACTURER & SUPPLIER

Japan & Others

SUPPLIERS

v

North & South America

Europe

SEIKO EPSON CORPORATION
Suwa Minami Plant

Factory Automation Systems Dept.

1010 Fujimi, Fujimi-machi,
Suwa-gun, Nagano, 399-0295
JAPAN

TEL: 81-266-61-1802

FAX: 81-266-61-1846

EPSON AMERICA, INC.
Factory Automation/Robotics
18300 Central Avenue

Carson, CA 90746

TEL: (562) 290-5900

FAX: (562) 290-5999
E-MAIL: info@robots.epson.com

EPSON DEUTSCHLAND GmbH
Factory Automation Division
Otto-Hahn-Str. 4

D-40670 Meerbusch

Germany

TEL: +49 (0) 2159 / 538-1391
FAX: +49 (0) 2159 / 538-3170
E-MAIL: robot.infos@epson.de
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For Customers in the European Union

The crossed out wheeled bin label that can be found on your product indicates that this
product and incorporated batteries should not be disposed of via the normal household
waste stream. To prevent possible harm to the environment or human health please
separate this product and its batteries from other waste streams to ensure that it can be
recycled in an environmentally sound manner. For more details on available collection
facilities please contact your local government office or the retailer where you purchased
this product. Use of the chemical symbols Pb, Cd or Hg indicates if these metals are used
in the battery.

This information only applies to customers in the European Union, according to
DIRECTIVE 2006/66/EC OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL OF 6 September 2006 on batteries and accumulators and waste batteries and
accumulators and repealing Directive 91/157/EEC and legislation transposing and
implementing it into the various national legal systems.

For other countries, please contact your local government to investigate the possibility of
recycling your product.

The battery removal/replacement procedure is described in the following manuals:
Controller manual / Manipulator manual (Maintenance section)
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1. Safety

1. Safet

Installation and transportation of robots and robotic equipment shall be performed by

qualified personnel and should conform to all national and local codes.

Please read this manual and other related manuals before installing the robot system or
before connecting cables.

Keep this manual handy for easy access at all times.

1.1 Conventions

Important safety considerations are indicated throughout the manual by the following
symbols. Be sure to read the descriptions shown with each symbol.

This symbol indicates that a danger of possible serious injury
or death exists if the associated instructions are not followed
WARNING properly.

This symbol indicates that a danger of possible harm to people

>

caused by electric shock exists if the associated instructions are

WARNING not followed properly.
This symbol indicates that a danger of possible harm to people
or physical damage to equipment and facilities exists if the

CAUTION associated instructions are not followed properly.

[
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1. Safety

1.2 Design and Installation Safet

Only trained personnel should design and install the robot system. Trained
personnel are defined as those who have taken robot system training and
maintenance training classes held by the manufacturer, dealer, or local
representative company, or those who understand the manuals thoroughly and
have the same knowledge and skill level as those who have completed the training
courses.

To ensure safety, a safeguard must be installed for the robot system. For details
on the safeguard, refer to the Installation and Design Precautions in the Safety
chapter of the EPSON RC+ User’s Guide.

The following items are safety precautions for design personnel:

AN

WARNING

Personnel who design and/or construct the robot system with this product must
read the Safety chapter in the EPSON RC+ User’s Guide to understand the
safety requirements before designing and/or constructing the robot system.
Designing and/or constructing the robot system without understanding the safety
requirements is extremely hazardous, may result in serious bodily injury and/or
severe equipment damage to the robot system, and may cause serious safety
problems.

The Manipulator and the Controller must be used within the environmental
conditions described in their respective manuals. This product has been
designed and manufactured strictly for use in a normal indoor environment.
Using the product in an environment that exceeds the specified environmental
conditions may not only shorten the life cycle of the product but may also cause
serious safety problems.

The robot system must be used within the installation requirements described in
the manuals. Using the robot system outside of the installation requirements
may not only shorten the life cycle of the product but also cause serious safety
problems.

Further precautions for installation are mentioned in the chapter 4. Installation.
Please read this chapter carefully to understand safe installation procedures before
installing the robots and robotic equipment.
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1. Safety

1.3 Operation Safet

The following items are safety precautions for qualified Operator personnel:

m Please carefully read the Safety-related Requirements in the Safety chapter of
the EPSON RC+ User’s Guide before operating the robot system. Operating
the robot system without understanding the safety requirements is extremely
hazardous and may result in serious bodily injury and/or severe equipment
damage to the robot system.

®m Do not enter the operating area of the Manipulator while the power to the robot
system is turned ON. Entering the operating area with the power ON is
extremely hazardous and may cause serious safety problems as the Manipulator

& may move even if it seems to be stopped.
m Before operating the robot system, make sure that no one is inside the

WARNING safeguarded area. The robot system can be operated in the mode for teaching
even when someone is inside the safeguarded area.

The motion of the Manipulator is always in restricted status (low speeds and low
power) to secure the safety of an operator. However, operating the robot
system while someone is inside the safeguarded area is extremely hazardous
and may result in serious safety problems if the Manipulator moves unexpectedly.

B |[mmediately press the Emergency Stop switch whenever the Manipulator moves
abnormally while the robot system is operated.

®m To shut off power to the robot system, pull out the power plug from the power
source. Be sure to connect the AC power cable to a power receptacle. DO
NOT connect it directly to a factory power source.

m Before performing any replacement procedure, turn OFF the controller and
related equipment, and then pull out the power plug from the power source.

Performing any replacement procedure with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of the robot
WARNING | System

® Do not connect or disconnect the motor connectors while the power to the robot
system is turned ON. Connecting or disconnecting the motor connectors with
the power ON is extremely hazardous and may result in serious bodily injury as
the Manipulator may move abnormally, and also may result in electric shock
and/or malfunction of the robot system.

® Whenever possible, only one person should operate the robot system. If it is
necessary to operate the robot system with more than one person, ensure that all
people involved communicate with each other as to what they are doing and take
A all necessary safety precautions.

CAUTION | ™ Do not apply any excessive force to the module and peripheral equipment.
Applying excessive force to the module and peripheral equipment may result in
damage to them.
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1. Safety

1.4 Emergency Stop

If the Manipulator moves abnormally during operation, immediately press the Emergency

Stop switch. The motor power will be turned OFF, and the axis motion caused by inertia
will be stopped by the dynamic brake.

Avoid pressing the Emergency Stop switch unnecessarily while the Manipulator is running
normally. Otherwise, the Manipulator may hit peripheral equipment since the operating
trajectory while the robot system stops is different from that in normal operation.

To place the system in emergency mode during normal operation, press the Emergency
Stop switch when the Manipulator is not moving.

Refer to the controller manual for instructions on how to wire the Emergency Stop switch

circuit.
NOTE When the Manipulator is stopped by the emergency stop function (the electric current for
& the motor is cut off), the J1 and J2 axes may overrun a maximum of 150 mm from their

servo motion target points. Therefore, design the layout of the robot system so that the

end effector does not collide with peripheral equipment.

1.5 Moving sliders by hand in emergency mode

When the system is placed in emergency mode, move the modules by hand as follows:
RH module ......Push the slider by hand.
RM module......Push the slider by hand.

RSz module ....The axis cannot be moved up/down by hand because the
electromagnetic brake is applied to the axis. Move the axis
up/down while pushing the Z axis brake release switch.

RU module ......Rotate the end effector or flange by hand.

m Be careful not to allow the Z axis and end effector to move down by their own
weight while pressing the Z axis brake release switch.

CAUTION
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1. Safety

1.6 Manipulator Labels

The following labels are attached at locations on the Manipulator where specific dangers
exist.

Be sure to comply with descriptions and warnings on the labels to operate and maintain
the Manipulator safely.

Do not tear, damage, or remove the labels. Use meticulous care when handling those
parts or units to which the following labels are attached as well as the nearby areas:

Location Label NOTE
A A Do not touch current-carrying part to avoid
electric shock.
WARNING
A Bl BANS, TR
B Danger: This label is on the top face of the module.
iR Crushing Hazard
Danger MN

Only authorized personnel should perform sling
work and operate a crane and a forklift.

A WARNING When these operations are performed by

Cc Slow instrucions mantal during 7 unauthorized personnel,. it ' is e>.(tr¢=7n.1ely
nd transporiation. hazardous and may result in serious bodily injury
and/or severe equipment damage to the robot
system.
D A WARNING ” Be careful of the hand falling / rotation while the
Hand weight may cause shatt to fall || brake release button is being pressed.
after release of brake.
MODEL R114X5H040
SERIAL NO. 100001

MANUFACTURED : 102009

E WEIGEHT i21kg Refer to 4.5 Relations between the Stroke and

MOTORPOWER :400W the Code of the Modlule.

SEIKO EPSON CORPORATION
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1. Safety

Location of Labels

NOTE

&

i @I:I @
ol &
.
I‘N & e
. L
lo .
a.‘ \\
=l *—'X'

Q
A

Label D is for the manipulator of up/down axis.

TN
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2. Model Numbers and Specifications

2. Model Numbers and Specifications

2.1 Features of EZ Modules

The features of EZ modules are as follows:
(1) A wide range of module stroke lengths and various module combinations

- EZ modules provide a wide range of module stroke lengths. Five different
modules (RH, RM, RSz, and RU) are available and most of them (RH, RM, and
RSz) have several stroke lengths.

- Due to this wide range of module stroke lengths, the module combinations variety:
single-axis modules, multi-axis manipulators, two-axis XY manipulators, and
two-axis YZ manipulator.

(2) Controllability of two or more manipulators by one controller

- When the additional module is installed (a two-axis manipulator is installed to a
two-axis manipulator, a single-axis module is installed to a three-axis manipulator,
etc.), the RC series robot controller can control two or more manipulators unifying
management of their point data.

- Due to Multi-Manipulator functions, the RC620 controller can control up to 16
single-axis modules separately. (Control unit: 8, Drive unit: 4, 4)
However, there is a limit to the maximum capacity, please contact us for the details.

(3) Available for Large-load

- EZ modules are available for large-load.
Max. Payload: from 80 kg (Single-axis) to 10 kg (four-axis)
The capacity for large-load has been improved since allowable moment of inertia of
Axis 4 has been increased.

- Optimal control for load makes the handling in large-load stable.

EZ MODULES (X5 series) Rev.2 7



2. Model Numbers and Specifications

Each model consists of the modules.

Constituent module

Model”’ RH RM RSz RU
module module module module
. . RH v - — —
Single axis
RM - v _ _
, XY RG-HM v — _
Two axis
YZ YZ-MS - v _
Three axis (XYZ2) RP-HMSz v 4 v -
Four axis (XYZU) RU-HMSz v 4 v v

Additional Modules

Constituent module ™

Model™ RH RM RSz RU
module module module module
v - _ _
Single axis RH
RM - v - _
Two axis XY RG-HM v - — —

*1: For the figures of respective models, refer to “2.2 Model Numbers”.
*2: Outline of each module

RH module : Large payload

RM module : Medium payload

RSz module : For vertical axis (Z axis)

RU module : For rotation axis (U axis)

8 EZ MODULES (X5 series) Rev.2



2. Model Numbers and Specifications

2.2 Model Numbers

Examples of EZ module X5 series model number

Example 1: RP-HMSz
(RH: 600 mm stroke, RM: 500 mm stroke, RSz: 300 mm stroke, Mount direction type: A)

x5 [PleH M BS)

Mount direction type: A

Axis 4: None

Axis 3: 300 mm stroke and RSz module

Axis 2: 550 mm stroke and RM module

Axis 1: 600 mm stroke and RH module

Combination type: RP

Example 2: RG-HM (Additional module)
(RH: 800 mm stroke, RM: 750 mm stroke, Mount direction type: C)

x5 GlgH [7M oA [C)

Mount direction type: C

Additional module: Exists

Axis 3: None

Axis 2: 750 mm stroke and RM module

Axis 1: 800 mm stroke and RH module

Combination type: RG

The second digit from the right in the model number means that Axis 4 (RU module) exists or not.
For the model number of the additional module, the second digit from the right means that the

additional module exists or not.

The “model number” is the number for an aggregate of parts that are necessary for manipulator
assembly.
The “code” in Chapter 4 and later chapters is the number for each part, parts set, and module.

Do not confuse the model number and the code.
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2. Model Numbers and Specifications

Model numbers shown in the software

Combination Model Number & Model Number shown in the software
. XsGUOooaoanoo
Two axis RG-HM
ex.: X5GSH7MO000C
. XspOOOOdonoO
Three axis | RP-HMSz
ex.: X5SP6H5SM3S0A
. X5uOHOMOsOO
Four axis | RU-HMSz
ex.: XSU6H5M3STA
2.2.1 Single Axis
Single Axis (RH, RM)
Axis 4
L . . . . Mount
Iltem | Combination Axis 1 Axis 2 Axis 3 (Additional Direction
module)
X5 S OH 00 00 0 A
X5 | S: Single Axis | 4H : RH400 00: none | 00: none | 0: none A:
6H : RH600 A: Additional | Standard — F——
8H : RH800 module —
OH : RH1000
S: Single Axis | OL : RH2000 | 00: none | 00: none | 0: none A:
A: Additional | Standard ]
module ]
B: |
Leftside | L+
mount
S: Single Axis | 3M : RM350 | 00: none | 00: none | 0: none A
I, —
5M : RM550 A: Additional | Standard .
7M : RM750 module
10 EZ MODULES (X5 series) Rev.2



2. Model Numbers and Specifications

2.2.2 Two Axis Manipulators

Two Axis Manipulators (RG-HM, YZ-MS)

Axis 4
L . . . o Mount
Item | Combination Axis 1 Axis 2 Axis 3 (Additional Directi
irection
module)
X5 G 8H ™ 00 0 C
X5 | G:RG |-HM [4H: RH400 |3M: RM350 |00: none 0: none A: standard
6H: RH600 |5M: RM550 A: Additional
8H: RH800 |7M: RM750 module
OH: RH1000 X5G*H*MOOOA
B: Y mirrored
C: Y slider
mirrored
D: Slider
mirrored
X5G*H"MO0OD
X5 Z:YZ |-MS | 00: none 3M: RM350 | 2S: RSz200 0: none A: standard
5M: RM550 | 3S: RSz300
7M: RM750 | 4S: RSz400 X5Z00*M*S0A
B: Y mirrored EE@XQOO*M*SOB

EZ MODULES (X5 series) Rev.2
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2. Model Numbers and Specifications

2.2.3 Three Axis Manipulators

Three Axis Manipulators (RP-HMSz)

ltem| Combination | Axis 1 Axis 2 Axis 3 Axis 4 Mount
Direction
X5 P 6H 5M 3S 0 A
X5 | P: RP |-HMSz| 4H: RH400 |3M: RM350 |2S: RSz200 |0: none A: standard
6H: RH600 |5M: RM550 |3S: RSz300
8H: RH800 |7M: RM750 |4S: RSz400
OH: RH1000
B:
Y mirrored
I X5P*H*M*S0B
C:
YZ mirrored
X5P*H*M*S0C
D:
Z mirrored
X5P*H*M*S0D

12
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2. Model Numbers and Specifications

2.2.4 Four Axis Manipulators

Four Axis Manipulators (RU-HMSz)
N . . . Axis 4 Mount
Iltem| Combination Axis 1 Axis 2 Axis 3 (RU module) Direction
X5 U 6H 5M 3S 1 A
X5 |U: RU [-HMSz| 4H: RH400 |3M: RM350 |2S: RSz200 |1: RU module |A:
6H: RHB00 |5M: RM550 |3S: RSz300 standard
8H: RH800 |7M: RM750
OH: RH1000
X5U*H*M*S1A
B:
Y mirrored
C:
YZ
mirrored
D:
Z mirrored

EZ MODULES (X5 series) Rev.2 13



2. Model Numbers and Specifications

2.3 Relation between end effector mass W and moment arm length L

®m The total weight of the end effector and the work piece must be within the
specified values for each Manipulator.
Always set the weight parameters according to the load. Setting a value that is
smaller than the actual load may cause errors, excessive shock, insufficient
& function of the Manipulator, and/or shorten the life cycle of parts/mechanisms.

® The moment of inertia of the load (weight of the end effector and work piece)
must be set within the specified values for each module.

CAUTION

® The eccentric quantity of the load (weight of the end effector and work piece)
must be set within the specified values for each module.

2.3.1 INERTIA Setting
Moment of Inertia and the INERTIA Setting

The moment of inertia is defined as “the ratio of the torque applied to a rigid body and its
resistance to motion”. Set INERTIA parameter considering the weight of the end effector
and work piece attached to the RU rotation center.

® The moment of inertia of load (weight of the end effector and work piece) must be
0.12 kg'm? or less. RU module is not designed to work with moment of inertia

exceeding 0.12 kg:m?.

Always set the moment of inertia (INERTIA) parameter according to the moment
CAUTION of inertia. Setting a value that is smaller than the actual moment of inertia may
cause errors, excessive shock, insufficient function of the module, and/or shorten
the life cycle of parts/mechanisms.

The acceptable moment of inertia of load for RU module is 0.04 kg'm? at the rating and
0.12 kg'm” at the maximum. When the moment of inertia of load exceeds the rating,
change the setting of moment of inertia (INERTIA) parameter of load of INERTIA
command. After the setting is changed, the maximum acceleration/deceleration speed of

Axis 4 is corresponding to “moment of inertia” is set automatically.

Moment of inertia of load on the RU rotation center

The moment of inertia of load (weight of the end effector and work piece) on the RU
rotation center can be set by the “moment of inertia (INERTIA)” parameter of the
INERTIA command.

The method for setting the parameter varies with the software used.

Enter the combined total moment of inertia of the end effector and work piece into the
RC+

[Load inertia:] text box on the [INERTIA] panel ([Project] - [Robot Parameters]).
You may also execute the INERTIA command from the [EPSON RC+ Monitor Window].

14 EZ MODULES (X5 series) Rev.2



2. Model Numbers and Specifications

Automatic acceleration/deceleration setting of Axis 4 by INERTIA (moment of inertia)
(%)

120 —1}0

100

™,
80 AN
60 N 40

N
[3]

40 —

20

0 Momeznt of inertia setting
0 004 0.08 0.12 (kg m’)

* The percentage in the graph is based on the speed at rated moment of inertia (0.04 kg-m?) as 100%.

Eccentric Quantity and the INERTIA Setting

® The eccentric quantity of load (weight of the end effector and work piece) must be
150 mm or less. RU module is not designed to work with eccentric quantity

exceeding 150 mm.

Always set the eccentric quantity parameter according to the eccentric quantity.
CAUTION Setting a value that is smaller than the actual eccentric quantity may cause
errors, excessive shock, insufficient function of the module, and/or shorten the life
cycle of parts/mechanisms.

The acceptable eccentric quantity of load for RU module is 150 mm at the maximum.
When the eccentric quantity of load exceeds 0 mm, change the setting of eccentric
quantity parameter of INERTIA command. After the setting is changed, the maximum
acceleration/deceleration speed of Manipulator corresponding to “eccentric quantity” is set

automatically.

Rotation center

P
D)
Q/ Position of load’s center of gravity

Eccentric quantity (150 mm or less)

Eccentric Quantity

EZ MODULES (X5 series) Rev.2 15



2. Model Numbers and Specifications

Eccentric quantity of load on the RU rotation center

The eccentric quantity of load (weight of the end effector and work piece) on the RU
rotation center can be set by the “eccentric quantity” parameter of the INERTIA command.

The method for setting the parameter varies with the software used.

Enter the combined total eccentric quantity of the end effector and work piece into the
RC [Eccentricity:] text box on the [[INERTIA] panel ([Project] - [Robot Parameters]).
You may also execute the INERTIA command from the [EPSON RC+ Monitor Window].

Automatic acceleration/deceleration setting by INERTIA (eccentric quantity)

(%)

120

100

80 ‘\

60

40

20

0
0

50 100

Eccentricity setting
150 (mm)

* The percentage in the graph is based on the speed at no eccentricity (0 mm) as 100%.

Calculating the Moment of Inertia

16

Refer to the following examples of formulas to calculate the moment of inertia of load

(end effector with work piece).

The moment of inertia of the entire load is calculated by the sum of each part (a), (b), and

(©).

Work piece (b)

Rotation center

! )

(7

=

End effector (a)

/ | Work piece (c)

Whole moment
of inertia

Moment of inertia
of end effector (a)

Moment of inertia
of work piece (b)

Moment of inertia
of work piece (c)

EZ MODULES (X5 series) Rev.2




2. Model Numbers and Specifications

The methods for calculating the moment of inertia for (a), (b), and (c) are shown on this
page or the next page. Find the whole moment of inertia using the basic formulas on the
next page.

(a) Moment of inertia of a rectangular parallelepiped

Rotation center ~ Rectangular parallelepiped’s center of gravity

S

' Mass (m) / mb2+h2+m><|_2
12

PIM b

h

(b) Moment of inertia of a cylinder

Cylinder’s center of gravity Rotation center

2

mr_+me
2

(c) Moment of inertia of a sphere

Sphere’s center of gravity

Rotation center y

m2—r2+me2
5

EZ MODULES (X5 series) Rev.2 17



2. Model Numbers and Specifications

2.4 Concept and direction of moment

¢ Apply the roll, yaw, and pitch moments that are generated by payload within the transportable

moment.

Example 1

Roll moment MroL
Weight component :
MroL[N ‘m] = W[kg] * L1[m] = 9.8[m/s?]

Yaw moment Mvaw
Acceleration component :
Mvaw[N m] = W[kg] x Li[m] x ai[m/s?|

Example 2
Roll moment MroL

Weight component :
Mrot[N ‘m] = W[kg] x Lz[m] x 9.8[m/s?]

Pitch moment MpircH
Acceleration component :
MritcH[N ‘m] = Wkg] * Lz[m] % az[m/s?]

Pitch moment MprrcH

Weight component + acceleration component:
Meriren[N -m] = W[kg] x Ls[m] % (9.8 + as)[m/s?]

18 EZ MODULES (X5 series) Rev.2



2. Model Numbers and Specifications

2.5.1 Single Axi
2.5.1.1 RH Type

S

Outer Dimensions (Model number: X5S#H0000#A)

[Unit: mm]

IF/BOX LE

FT SIDE MOUNT

L

10 656510

4-M8depth12

—
gl r]
182.4

(225)

105 180
o

2-¢8H7depth11

13 103 13

24 24
22 4 M8depth12
2|8
ﬁ : < ©
[re|e
\ 2-8H7depth11

HOME POSITION(X=0)

0 Pulse POSITION
(65)

150 Stroke

*5 Stroke/2

"5

-X IV

106.5

200 SA 200

(40)

182.4

Yo} O =
gl 18

B B e O e B

A'\_ ' A
6-08H7depth11(A)
12-M8depth12
Only 400st: 8-M8depth12

IF/BOX RIGHT SIDE MOUNT

14| 152 || 14

T slot

T slot matching nut size

o
<

A

52| ¢

Additional module: CONNECTOR BOX
LEFT SIDE MOUNT

2-2.3

Mszcli?

105

T
182.4

-

™
|
|

Additional module: CONNECTOR BOX
RIGHT SIDE MOUNT

182.4

0
g
©

*: Mechanical stop area

X5S#HO000#A

0: Standard
A : Additional
module

Xst

4 400 mm
6: 600mm
8 800 mm
0: 1000 mm

EZ MODULES (X5 series) Rev.2

Stroke L SA SB
400 mm | 840 | 200 | 240
600 mm | 1040 | 400 | 340
800 mm | 1240 | 600 | 440
1000 mm | 1440 | 800 | 540
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2. Model Numbers and Specifications

Outer Dimensions (Model number: X5S#H0000#A)

20

[Unit: mm]

IF/BOX RIGHT SIDE MOUNT

[To]
o
o ]
8 |
300 |/ =H-2-g8H7 depth 11
2| epth 11,
(129,170 2000 st 55)
* | HOME POSITION *
0 ‘ (—5% 1000 -X%o pulse POSITION )
coT : ; ; Q]
o [s0]
12-M8 depth 12 _~6-8H7 deptn 11 <
= d
—1F
1000 \ 1000 \ 3
(114 800 200 800 200 || (40)

IF/BOX LEFT SIDE MOUNT

105 330

13103 13

i

2-@8H7 depth 11

90/~ 4-M8 depth 12

N
N

f
N
N

13184

10[160

B
I
N

Tslot  Tslot matching nut size

2-2.3

jgm%

X5S0C00000#

Mount
A : Standard
B : Left side mount

EZ MODULES (X5 series) Rev.2




2. Model Numbers and Specifications

251.2 RM Type

Outer Dimensions (Model number: X5S#MOO0O0#A)

[Unit: mm]

IF/BOX LEFT SIDE MOUNT

HOME POSITION(X=0) - Additional module: CONNECTOR BOX
LEFT SIDE MOUNT

6-98H7depth11(A)

12-M6depth9

IF/BOX RIGHT SIDE MOUNT

T slot

T slot matching nut size

M3ﬁ?

N
©

16| 40

o
N

2-2.3

|

1

[

Additional module: CONNECTOR BOX
RIGHT SIDE MOUNT

94
5
L 569
4-M6depth9 30 2-¢8H7depth11
25 555515 © A
E © s ©
© L I | i =R w©
o] & —— WL EI2 ::[
8| 18 2-98H7depth11 \ 4-M6depth9
182.4
0 Pulse POSITION
© (265) 150 Stroke (67)
- «= | Stroke/2
- 5 v '5
D Colle. —r—-X 7 +X 0
o
N 3] *I
182.4
(220) 200 SA 200 (42) ME‘ -
200 (SB) i
100 100 100
e — A1 A lo
T T T [=)
e 182.
L e

o]
o
—

4

182.4 *: Mechanical stop area
o] &
| |
[
Strok L | sA | sB
X5S#MO000HA fore >
350 mm | 832 | 170 | 227
0: Standard 550 mm | 1032 | 370 | 327
A : Additional
750 mm | 1232 | 570 | 427
module
Xst
3: 350mm
5: 550 mm
7 : 750 mm

EZ MODULES (X5 series) Rev.2
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2. Model Numbers and Specifications

2.5.2 Two Axis Manipulators
2521 RG-HM

A Type: Outer Dimensions (Model number: X5G#H#MOO0O0A)

[Unit: mm]
502.4
107.5 182.4 110
2155
69
fe— I
O _)I‘ i 2
o—"T1 S
=5 < AT | —— e
S — ’ BE 3
< TR [ Eeeee=———H ¢
N of
L [Te} o L]
A 755 o ] g ~
(=) I N
1= N 1 o
b = EE
90 i | +X | > S| 2
(2
\ | | ais
2-68H7depth11 | |
\4-M6depth9 ° S LO]
132 66 Xst/2
— HOME POSITION
107 | 116 |68 2045 Xst 0 Pulse POSITION
Xst+440
*: Mechanical stop area N
100
Max 90
Refer to “2.5.1.1 RH Type
(Single Axis)” for mounting -
dimensions. 224.5 N
e % L
g T } I[] T
T /
| . 3
=
2255 84
2155 94

X5G#HZMO00A

Ti Yst
3 : 350 mm
5 : 550 mm
7 : 750 mm
Xst
4 : 400 mm
6 : 600 mm
8 : 800 mm
0 :1000 mm

22
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2. Model Numbers and Specifications

B Type: Outer Dimensions (Model number: X4G#H#MO000B)

[Unit: mm]
215.5 94
Max 90
225.5 84
; NEE
5 o= e D
o 2245 || e|p
s
ot
100
Xst+440
107 116 68 2245 Xst
132 Xst/2
32 | 56 HOME POSITION - st
0 Pulse POSITION
S Bl e
4-M6depth9 TN . _
ey !
2-08depth11 | : o
90 / *X = 2
& -
? 75.5 ] i % > >u_>
L 4 »n
TH 1 111 — a
1 - 1 ' o
] i 2 § % & 10
i —! o e 1 -1 __ 11 _ o
— i ® o
——] of (o)
] «,‘:) g O T - o
Cl . s 3 -
8 o
69 A 2 .
*: Mechanical stop area
107.5 2155
182.4 Refer to “2.5.1.1 RH Type
. (Single Axis)” for mounting
dimensions.
502.4
X5G#H#MO000B
L Yst
3 : 350 mm
5 : 550 mm
7 : 750 mm
Xst
4 : 400 mm
6 : 600 mm
8 : 800 mm
0 : 1000 mm

EZ MODULES (X5 series) Rev.2
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2. Model Numbers and Specifications

C Type: Outer Dimensions (Model number: X4G#H#MO000C)

[Unit: mm]
384.5
94
374.5
Max 90
84
Te] o
5 | SNEE)
S| T
N 375.5 )
//
e
4-M6depthd 68 116 107
375.5 Xst
Xst/2 2-68H7depth11 66 | 132
HOME POSITION — *5 *5
0 Pulse POSITION \ _,h
I |
N V+Y i{)x
; o
\ +X 1 (;_)
75.5 . > 3 B 90
r | SN N
LT ' 4 1
I SEEN
o 8 - © - _i
g N o [‘: E Q) .r_
Al FF————H -1 i 1)) [
T ~ T
o —1— S ~ .|
o =" X 1 > o, —
olfJf) | L S e |
8
*: Mechanical stop area @
182.4
384.5 Refer to “2.5.1.1 RH Type
(Single Axis)” for mounting
Xst+440 dimensions.
X5G#H#MO000C
L Yst
3 : 350 mm
5 : 550 mm
7 : 750 mm
Xst
4 : 400 mm
6 : 600 mm
8 : 800 mm
0 : 1000 mm

24
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2. Model Numbers and Specifications

D Type: Outer Dimensions (Model number: X5G#H#MO000D)

[Unit: mm]
Xst+440
384.5
182.4
T 2
OI':IA:l v ; 12 00] 8 | F——
SHINIY| S S _
5 : S e
—EH~f————+F8 -+ ==t
3l o il e e _
S 755 i el o i
r Y f o A 4 - 4-M6depth9
z o
X = P L] N-2-98H7depth11
*5 3 5 ¥ %
\ —_r > 90
S - m[
Xst/2
3755 HOME POSITION 66] 1132
. Xst 0 Pulse POSITION 68116 | 107
384.5
r@,l Max 90 *: Mechanical stop area
375.5 [ N Refer to “2.5.1.1 RH Type
_ 4 = (Single Axis)” for mounting
Y = J:m:l:k:...1 [] dimensions.
~ [ - / ©
S | i
290.5 84
94
X5G#H#MO00D
Yst
3 : 350 mm
5 : 550 mm
7 . 750 mm
Xst
4 ;. 400 mm
6 : 600 mm
8 : 800 mm
0 :1000 mm

EZ MODULES (X5 series) Rev.2
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2. Model Numbers and Specifications

2.5.2.2 RG-HM (Additional Module)

A Type: Outer Dimensions (Model number: X4G#H#MOO0AA)

[Unit: mm]
502.4
69 215.5 110 o
4—»‘ ) g
1
o
= o = | [ T° o
i — [ 1 3 _ 1 - e 11 o o
N @
N |
L 0 o w
=| =© 755 1 2 =
_+_ g I — N
| +Y *
90 I T} ' % S
+X - ~—
\ | g
2-08H7depth11 : ﬁ 4
4-M6depth9 = S = LO'I'
*5 *5 * ]
LI
132 66 Xst/2
107 |116 |68 224.5 Xst
Xst+440 |__HOME POSITION
0 Pulse POSITION
*: Mechanical stop area
Refer to “2.5.1.1 RH Type 100
(Single Axis)” for mounting R Max 90
dimensions. R
224.5 N
e |
| ’ =53
=
2255 84
215.5 94
X5G#H#MO0AA
Yst
3 : 350 mm
5: 550 mm
7 : 750 mm
Xst
4 : 400 mm
6 : 600 mm
8 : 800 mm
0 : 1000 mm
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2. Model Numbers and Specifications

B Type: Outer Dimensions (Model number: X5G#H#MOO0AB)

[Unit: mm]
2155 94
Max 90
2255 | 84
| =N
> = D
~ 2245 ||—= V} /
/7

*: Mechanical stop area 100

Refer to “2.5.1.1 RH Type
(Single Axis)” for mounting

dimensions.
Xst+440
107 . 116 68 224.5 Xst
132 Xst/2
32 66 HOME POSITION +——
0 Pulse POSITION
* * [Te)
o =} - __—5>_d<— * #
/4-M6depth9 | Ly
j
2-¢8H7depth11 1 +X oo
% : ¥ 3
755 | | S ®
2] >
- - © >

260

18D

|
=

]

175
502.4
]
1
|
[
]
|
.

S S

|
=
|
[
I
1

175

78
100

5 ;
179
191.2

330

QJ 2155

502.4

X5G#H#MO0AB

v
3 : 350 mm
5 : 550 mm
7 : 750 mm
Xst
4 . 400 mm
6 : 600 mm
8 : 800 mm
0 1000 mm
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2. Model Numbers and Specifications

C Type: Outer Dimensions (Model number: X5G#H#MO0AC)

[Unit: mm]
384.5
94
374.5
Max 90
.84
[ 1 oo]
! 1 \\ °° *: Mechanical stop area
§ [] = ([
3755 =l
L Refer to “2.5.1.1 RH Type
— (Single Axis)” for mounting
100 dimensions.
4-M6depth9 68,116 107
375.5 Xst
st/2 2-48H7depth11 66, 1132
HOME | X
POSITION 5 By
0 Pulse 0
POSITION N +Y | [
[ N
+X W ®
> +
® 90
755 fo ! S 2 [
B ik |
o I : |
o © [ T A .
B = . J[ 2 il 7
e e e —
o —‘— i (2] G -L
| | 2 8
384.5 L@,
Xst+440
X5G#H#MO0AC
t
3 : 350mm
5: 550mm
7 : 750 mm
Xst
4 : 400 mm
6 : 600mm
8 : 800mm
0 : 1000 mm
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2. Model Numbers and Specifications

D Type: Outer Dimensions (Model number: X5G#H#MO0AD)

[Unit: mm]
Xst+440
384.5 o
| e
| | | 1 #8
- il z __If
; o (] .
J) I BN N N - - 1!l |- == |
I L )
3 i o | B S
) 8 | _L '{
o 755 ||| — o il
) Y [ N N i 4 - 4-M6depth9
E: 1 9 o
Y > . 2 L N_ 2-¢8H7depth11
> 2 90
*5 . *5
R ﬂ
Xst/2
sv HOME POSITION 66132
3755 Xst 0 Pulse POSITION 68| 116 | 107
384.5
100 Max 90
[—‘ - *: Mechanical stop area

Refer to “2.5.1.1 RH Type
(Single Axis)” for mounting

291
w
o
[6)]
-
00

L 3 w0 dimensions.
[ ] 5]
290.5 84
94
X5G#H#MOOAD
Yst
3 : 350 mm
5 : 550 mm
7 . 750 mm
Xst
4 : 400 mm
6 : 600 mm
8 : 800 mm
0 : 1000 mm
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2. Model Numbers and Specifications

2.5.2.3 YZ-MS (Z axis stroke: 200 mm)
A Type: Outer Dimensions (Model number: X5Z00#M2S0A Z axis stroke = 200 mm)

[Unit: mm]

30

Oi]: v ©
oll]f] g <
182.4 2-68H7depth9
17
‘_ ) 312 HOME POSITION
Q 0 Pulse POSITION
[ 1]
8 | 1824 50 | g © Max 90
82. B A AN
§ 5 o Mol . Iy f
¢ & g 1 | — B
16 © * |
™ _ c =i E’I
]
o 21.2 *5 s
< 100160
170 328 66
Yst/2
361 Yst
Yst+482
*: Mechanical stop area
241.5 86.5
Refer to “2.5.1.2 RM Type
(Single Axis)” for mounting . :Uﬁjl
dimensions. < 1 T |
3 | 0
X5Z00#M2S0A
v
3 : 350 mm
5 : 550 mm
7 : 750 mm
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2. Model Numbers and Specifications

B Type: Outer Dimensions (Model number: X5Z00#M2S0B Z axis stroke = 200 mm)

[Unit: mm]
0
ﬂ_@ QE.D.@
502.4 2-68H7depth9
4-M6depth8 182.4
HOME POSITION _\ 312 AT
0 Pulse POSITION
3
Max 90
50/
© +Y 1_1- o| 1824 |8 g
e 48 e S
& iy | W = Yy | o g
~| o | -Z — oooooon @ 0 ©XEX@)
= ] ™1 & ¢ - o
I I I 1 S N © L I
0 -
[T
5 *5 21.2 60/100 | g
170
66 328
Yst/2
Yst 361
Yst+482 )
*: Mechanical stop area
86.5 241.5
Refer to “2.5.1.2 RM Type
(Single Axis)” for mounting
dimensions.
. | §
g | 3
X5Z00#M2S0B
Yst
3 : 350 mm
5 : 550 mm
7 : 750 mm

EZ MODULES (X5 series) Rev.2
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2. Model Numbers and Specifications

2524 YZ-MS (Z axis stroke: 300, 400 mm)
A Type: Outer Dimensions (Model number: X5Z00#M3S0A Z axis stroke = 300 mm)
(Model number: X5Z00#M4S0A Z axis stroke = 400 mm)

32

[Unit: mm]
Y=
olflF] g =
il
4-M6depth8
502.4 — 2-68H7depth9
HOME POSITION
182.4 0 Pulse POSITION
7 31.2
ol Max 90
© - ] (2]
8 | 1824 T . z
o N
. ® [ P8 e OO S 50 +Y iolE
00O & d | 48 ol S
z 8| &f I e | o
16 N - ]
o
T - — 2 ] I I | — . }i I py————— D
g N , &
N Z |
21.2 i ,;ol
| f
*5 *5
= 100 [60 -t
N 3
z 170 T
328 A6 N
%
Yst/2 N
361 Yst
Yst+482
*: Mechanical stop area
2415 86.5
Refer to “2.5.1.2 RM Type
(Single Axis)” for mounting
dimensions. m
= ‘—| T 1 D
3 | 0
X5Z00#M#SOA
Zst
3 : 300mm
4 : 400 mm
Yst
3 : 350mm
5: 550mm
7 : 750 mm
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2. Model Numbers and Specifications

B Type: Outer Dimensions (Model number: X5Z00#M3S0B Z axis stroke = 300 mm)
(Model number: X5Z00#M4S0B Z axis stroke = 400 mm)

[Unit: mm]
=] KNS
o T—o
4-M6depth8 —
502.4
HOME POSITION 182.4
0 Pulse POSITION . —— 2-68H7depth9 17
31.2 —
Max 90
¢ (=]
(\ll [
Q 7 J_L50 1824 |8
n 4 [ o
™ m[ I i am 3
- - 4. W48 8‘“ prr—— 0 & 0©®
P = g gls o $
1 © N = 16
N
3 v et ¢ z =
= N
I -Z
! 21.2
| I
o]
[T [
3 5], *5 60 /100 $
+ N
N 170 =
E 6p 328 9
Yst/2
Yst 361
*: Mechanical stop area
Yst+482
Refer to “2.5.1.2 RM Type
(Single Axis)” for mounting
86.5 241.5 dimensions.
. I I | 1=
N | 3
X5ZOO#M%SOB
Zst
3 : 300 mm
4 : 400 mm
Yst
3 : 350 mm
5 : 550 mm
7 : 750 mm
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2. Model Numbers and Specifications

2.5.3 Three Axis Manipulators
2.5.3.1 RP-HMSz (Z axis stroke: 200 mm)
A Type: Outer Dimensions (Model number: X5P#H#M2S0A Z axis stroke = 200 mm)

[Unit: mm]
291 502.4
107.5 2155
182.4 o
8 »
| = 2
‘ 4-M6depth8 =il ol ©
& iami ST -
\ 2 — ° S
+— T —-=—1E: 3
LS I N
8l | ———_1 =1 T8 = R
P o N
65 \ Ty 3 S
T
90 ! +X = &
| g3
Z 200 st | 2-p8H7depth9
372 | o
| Z HOME POSITION 5] I
. Z 0 Pulse POSITION il
107 116 |~ - 2255 L84
o Xst/2 \
2 139.5 Xst HOME|POSITION
X
<§U Xst+440 0 Pulse POSITION
117
149.5 60| 100
226.5 1 | 100
139.5
*: Mechanical stop area - Max 90
88 g I
Refer to “2.5.1.1 RH Type < =
(Single Axis)” for mounting g\ B
dimensions. = D Q
— S ,
i |
i 08

X5P#H#M2S0A

T— Yst
3 : 350 mm
5 : 550 mm
7 : 750 mm
Xst
4 : 400 mm
6 : 600 mm
8 : 800 mm
0 : 1000 mm
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2. Model Numbers and Specifications

B Type: Outer Dimensions (Model number: X5P#H#M2S0B Z axis stroke = 200 mm)
[Unit: mm]

I
[ o1

1
)
== [T=10
" IMax 90

> Q3
Wl | <
*: Mechanical stop area 139.5
226.5 100
Refer to “2.5.1.1 RH Type d
(Single Axis)” for mounting
dimensions. 149.5 |60(|100
117
Xst+440
=1 139.5 Xst
372 é«é Xst/2
107 116 < 225.5 84
Y 1
|
| /\ Z HOME POSITION *5 T *5 |
Z 200 st /7N 2o Pulse POSITION —— —T— 1
| P
o0 i ] 2-68H7depth9 ! Y !
| 1do X g o
65, ||| 80 - : | S *
] R
@I = = = = | of rsT e RN * \l
© ©Of =1 o T
LT e ] = IHIERN -
| > \° 2 LA >
| SSSE \ J R NN ____J__;\______ %
~ L 4-M6depths = &
gy ! > O = of 8
- o |SUETE] | N8 8
@J 182.4 3 HOME POSITION
1075 215.5 0 Pulse POSITION
: 502.4
291
X5P#H#M2S0B
T— Yst
3 : 350 mm
5 : 550 mm
7 . 750 mm
Xst
4 : 400 mm
6 : 600 mm
8 : 800 mm
0 : 1000 mm
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2. Model Numbers and Specifications

C Type: Outer Dimensions (Model number: X4P#H#M2S0C Z axis stroke = 200 mm)

[Unit: mm]
© ; T o
S 1 Ucr_-Fm_m \ O
k = /!MaxQO
-8 8 —
g ° ¥ 460.5
273.5 100
273.5 100
390.5 60 2 -
x
HOME POSITION [+
460.5 Xst = -
2905 84 XsU2 / 0 Pulse POSITION < 116 107
I
|
Ch /ir— | Z HOME POSITION N |
N VA w} Z0 Pulse POSITION I Z 200 st
[ | |
I Y] 4l | 2-08H7deptho 2 o
226.5 | ~ i 2l a0 LI
= ' $ o [ s
S L) 81 l = = = @[
o ! - =Y i <
3 e > > A2
«® = - - | :
—ElEeVeeF— ==t
e T, © 4-M6depth8 N .
O = ) S
N il BEE 2 L]
“T182.4 *: Mechanical stop area 291 |69
384.5
502.4 Refer to “2.5.1.1 RH Type
Xst+440 (Single Axis)” for mounting
dimensions.
X5P#H#M2S0C
Yst
3 : 350 mm
5 : 550 mm
7 . 750 mm
Xst
4 : 400 mm
6 : 600 mm
8 : 800 mm
0 : 1000 mm
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2. Model Numbers and Specifications

D Type: Outer Dimensions (Model number: X5P#H#M2S0D Z axis stroke = 200 mm)

[Unit: mm]
Xst+440
502.4 591 o
8 182.4 69
e ]
=" S
ol 1] | g & i
g E o) 2-¢8depth9 — )
— [ o (e -~
32 ==
Sl o " o > o g ‘ |
D © - ! !
el I SH- —— = 8]
+Y ! LOT% ™ 80| \_ ==
pax | ]
226.5 *X 7L | E| 4-Medepths 100 | 00
- (2
g > Z | (I~
| ! Z 200 st
e Z HOME POSITION 372
= 9 T Z 0 Pulse POSITION
s \__b |
184] | HOME POSITION N4
374.5 Xst/2 0 Pulse POSITION Sl -7 |16 | 107
460.5 Xst %
=
390.5 60
273.5 100
|
*:Mechanical stop area
460.5
Refer to “2.5.1.1 RH Type
— 273.5 100 Q| w
3 | ST Max 90 (Single Axis)” for mounting
. dimensions.
0
5 fd = \
B N o Y e EOORY [:]
| L /oo
[ | /0
X5P#H#M2S0D
Yst
3 : 350 mm
5 : 550 mm
7 : 750 mm
Xst
4 : 400 mm
6 : 600 mm
8 : 800 mm
0 : 1000 mm
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2. Model Numbers and Specifications

2.53.2 RP-HMSz (Z axis stroke: 300, 400 mm)
A Type: Outer Dimensions (Model number: X5P#H#M3S0A
(Model number: X5P#H#M4S0A

Z axis stroke = 300 mm)
Z axis stroke = 400 mm)

[Unit: mm]

Z300: 115

Z400: 165

i 191.2

/ 4-M6depth8

Zst

1 Too [l 11
2]

Zst/2+142

107

2-68H7depth9

Z HOME POSITION

Z 0 Pulse POSITION

*: Mechanical stop area

Refer to “2.5.1.1 RH Type
(Single Axis)” for mounting

dimensions.

Install this type manipulator
in a top shelf pattern since
the Z axis is lower than the
mounting surface of X axis.

>

/

7
Max 90 f\

225.5

_ioo
f

330

90| 100

191

!
260
.5

Yst/2

+X

Yst+312

Yst

| *5

84

139.5

Xst/2

Xst — HOME| POSITION

0 Puls¢ POSITION
Xst+440

117

149.5 60

100

Zst/2+361
Zst/2+295

Zst+260

226.5

100 Max 90

139.5ﬂ

100
=Cay
J

H ]

38

X5P#H#M#SO0A
A

300 mm

400 mm

350 mm

5 : 550 mm

7 : 750 mm

4 : 400 mm

6 : 600 mm

8 : 800 mm

0 : 1000 mm
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2. Model Numbers and Specifications

B Type: Outer Dimensions (Model number: X5P#H#M3S0B Z axis stroke = 300 mm)
(Model number: X5P#H#M4S0B Z axis stroke = 400 mm)

[Unit: mm]
*:Mechanical stop area
Refer to “2.5.1.1 RH Type F i %
(Single Axis)” for mounting — -
dimensions. | w = =1
gl & 3 =0
| &9 P
Install this type manipulator q % @ 139.5 b
in a top shelf pattern since 21 > > 2265 100 Max 90
the Z axis is lower than the -
mounting surface of X axis.
149.5 |60|[100
117
Xst+440
= 139.5 Xst
§ Xst/2
107 116~ —~_1 2255 84
7
i
i Z HOME POSITION . 5
Zst/2+142 . ZOPulse POSITION| b || || > |
Zst | | w]
62 i 2-48H7depth9 l Y . | N
+ | N
== [|[ '] 400 1 2o
A . | SIaF-
@ | >
P ————s=— = ot el |¥
© ©f o ‘[
_ \ gl - Q -
Z300: 115 > 1 @
Z400: 165 \ =M= 5
L 4-M6depths = <3
N p — o >
< = S
® s [lEE] | N\ =8
1824 2 HOME POSITION
215.5 0 Pulse POSITION
502.4
X5P#H#M#SOB
A
Zst
3 : 300 mm
4 : 400 mm
Yst
3 : 350 mm
5: 550 mm
7 : 750 mm
Xst
4 : 400 mm
6 : 600 mm
8 : 800 mm
0 : 1000 mm
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2. Model Numbers and Specifications

C Type: Outer Dimensions (Model number: X5P#H#M3S0C Z axis stroke = 300 mm)
(Model number: X5P#H#M4S0C Z axis stroke = 400 mm)

40

[Unit: mm]
*: Mechanical stop area
0 ; ; - Refer to “2.5.1.1 RH Type
5 [ = © (Single Axis)” for mounting
- =" Df e o dimensions.
Q= L5l
ax90) J EA R Install this type manipulator
460.5 S 2 9| N in a top shelf pattern since
— NI the Z axis is lower than the
273.5 1100 . .
mounting surface of X axis.
273.5 100
390. 60|
o
»
3
460.5 Xst ——HOME POSITION S
2005 84 Xst2 ]| 0PuisePOSITION T 18,107
i
|
5 / 51 Z HOME POSITION |
[ M Z 0 Pulse POSITION Zst2+142
pf Zst
; +Y | Z
+X ~
! % 90
2205 I 25 2-68H7depth9 %0, |
—1 i ! =
| 173 80
1 > ] ! {1
R SR
2 = 13
o -
3 = 2 =
R e 1 IO g —— O A
— ) 4-M6depths~
o= — o s
N [stinly HEE =
1824
384.5
502.4
Xst+440
X5P#H#M#SOC
A
Zst
3 : 300 mm
4 : 400 mm
Yst
3 : 350 mm
5 : 550 mm
7 : 750 mm
Xst
4 : 400 mm
6 : 600mm
8 : 800 mm
0 : 1000 mm
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2. Model Numbers and Specifications

D Type: Outer Dimensions (Model number: X5P#H#M3S0D Z axis stroke = 300 mm)
(Model number: X5P#H#M4S0D Z axis stroke = 400 mm)

[Unit: mm]
Xst+440
— 502.4 291
I 9
e ‘
O = =)
ODB b |_4°'31 = a
_ = F— _| 8 2-08depth9 =
S — ® Z300: 115
— - -
“ o 2 @ {o \® Z400: 165
© A A '-0|. S.r
N I 3 of i 5 —— — COI
* L I ©l ] I_ il =
[ +Y S o 80
I ! » o 4-M6depth8 e |
| ™
226.5 +X } > % 100 ! i 90
@ > -
( : > ; I Z Zst
0] Z HOME POSITION | Zst/2+142
_’1*5 tﬁ i Z 0 Pulse POSITION !
-~ — ua
= - N
— HOME POSITION
374.5 Xst/2 & - 116 | 107
2605 Xst 0 Pulse POSITION 2
390.5 60 .
2735 100 § S : Mechanical stop area
& ¢ Refer to “2.5.1.1 RH Type
NIEN (Single Axis)” for mounting
2735 100] dimensions.
= Max 90
% 460.5 . Install this type manipulator
. iy in a top.sh.elf pattern since
S = \ the Z axis is lower than the
e o . D = mounting surface of X axis.
I )
i | 7 0
XS5P#H#EM#SOD
A
Zst
3 : 300 mm
4 : 400 mm
Yst
3 : 350 mm
5 : 550 mm
7 . 750 mm
Xst
4 : 400 mm
6 : 600 mm
8 : 800 mm
0 : 1000 mm
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2. Model Numbers and Specifications

2.5.4 Four Axis Manipulators

2541 RU-HMSz (Z axis stroke: 200 mm)

A Type: Outer Dimensions (Model number: X5U#H#M2S1A Z axis stroke = 200 mm)

[Unit: mm]
291 502.4
07.5 2155
59 81824 o HOME POSITION (X=0)
1 1 Q 0 Pulse POSITION
[ = o of
e UL e
@ > — £ o
2 — 7 o ®
T S iy Sk pulek o ke e w2 <
= | /,’
o [e0]
l] J 2 © N~
] ° B i p— g 5)1 N
| Ay sl 12
+X ! —
Z200st | Z HOME POSITION l >
| & Z 0 Pulse POSITION|  *5 | *5
- i Te]
] S— * 1
I | ‘IP
107|116 [~ .~ | 2259 |84
316 S Xst/2
x 163.5 Yt
2 Xst+440
RU Module | ]
° = deg. | ( n W Refer to “2.5.1.1 RH Type
| . N ” o
(Single Axis)” for mounting
: 1275 199 dimensions.
! UMmo
0 : —— *: Mechanical stop area
S o i
| D
] | 0
= X
L= 226.5 00 Max 90
50 | 5
N | Te) A -
o | N
I : pg 5
| . | =1 N
witliiif g S | = H 8]
o -‘ :
o o
- ' ) 1
[ I - e e e e - -
— | g .
' A Magnified View X5U#HEM2S 1A
80| ||; T A ! 2 A
| | t
Yst
' 4-M6depth12 |
| o | ; © 3 : 350mm
. 2-¢60 " depth12 | N 5 : 550mm
| ! 555 Height from 7 750mm
! I 905. base-installed .
66 | surface: 316 Xst
Tram Mark ' 60° 4 : 400mm
80 84 | $14H7depth5 6 : 600mm
| P.C.D 30 8 : 800mm
i 0 : 1000mm
|
il : 6-M4depth7
-. j- ~ I
\UHOME POSITION |
U 0 Pulse POSITION !
+u(360°)\u/“ ~U(360°) I
|
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2. Model Numbers and Specifications

B Type: Outer Dimensions (Model number: X5U#H#M2S1B Z axis stroke = 200 mm)

[Unit: mm]
T
RU Module | A: Magnified View
° = deg. |
" X5U#H#M2S1B
|
|
: LYSt
© : I © 3 ¢ 350mm
gl ! : 550mm
* 40
% | L¢—\-1\\Height from 7 :  750mm
= | 9555 | pase-installed Xst
50 | surface: 316 4 - 400mm
! o
5 6 ¢14H7depth5 6 : 600mm
i : IR P.C.D 30 8 : 800mm
: i o 0 : 1000mm
S B A |
S | 6-M4depth7?
|
(o o 8[ S|
| | A
T b1o ,
|
I/ 1AL 80 !
| | )
4-M6depth12 j | | T N @
|
2-06 **depth12 | ' = g )
| | 7
|
: | - Max 90
| (2]
6'6 ! o B [R26.p |00
Tram Mark ! =3 Refer to “2.5.1.1 RH Type
84 80 ! <§>§ (Single Axis)” for mounting
47|40 ! . dimensions.
l'_"_'! = | 10 *: Mechanical sto
o] SR : 127.5|| || 199 : P
U HOME POSITION :
U 0 Pulse POSITION : J
I
|
|
|

+U(360°) ~~—L—"_U(360°)
________________ v Xst+440
& 163.5 Xst
216 § T etz
s S
10,116 < 2254 84
| 5/
- 5 T
7 e T
Z 200st ! Z HOME POSITION X .
% | Z 0 Pulse POSITION o 7 o
| -—
6 i 72} ™
S - N\ Pl > %
_:_" (Z .“ = B T >-
®I 1 |I ‘ __: o 9 = ¥ O lg
©
b / I ™~
| b —
4+ Ly | 4 P — N —- 8
~ > = |8
0] ] 5 O.‘: T =)
h ] ® SIaE] |\ _=#[ &
69 8] 182.4 o
1‘64 A 2815 5 ) HOME POSITION (X=0)
= - 0 Pulse POSITION
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2. Model Numbers and Specifications

C Type: Outer Dimensions (Model number: X5U#H#M2S1C Z axis stroke = 200 mm)

[Unit: mm]
T
A: Magnified View | RU Module
|
X5U#HEM2S1C ! ° = deg.
|
|
LYst |
3 : 350mm [T}
© '©
5 550mm ! :2
40 Ko
7 : 750mm 4;5 5 [™-Height from =
Xst ¢ base-installed 50
4 400mm surface: 316 | —
6 600mm 60° : ) °
& 800mm ¢14H7depths | |
0 : 1000mm PC.D30 il ~
_ <
| N
6-Madepth7 I ol ! 1
= © 4 4L
| (30,
oo —
| SIHANNG
0 ; i oo[ I |
N | @ : . 4-M6depth12
- T ——
= Q = ) : ! 2-96:°depth12
_ /'IMax 90 I }
3 | '
3 2735 (100 | 66
|
§ Refer to “2.5.1.1 RH Type ! —U(360°)/_U\+U(360°)
. -9 . !
i fggr'ggﬁ':) for mounting ! 80 84 ,UHOME POSITION
2735 100 : I U 0 Pulse POSITION
|
472.5 *: Mechanical stop area | Tram Mark
| Y o
\\U | din
|
|
R o R
436.5 Xst - 316
: s HOME POSITION (X=0)
2905 84 | Xst2 0 Pulse POSITION 1. 116 107
_l_ | |
jims - —t '
5 +Y 5 P \ |
| +x_—: Z HOME POSITION w |
| ? > | | Z0Pulse POSITION | £200 st
= ~— | 90
226.5 I
I ilf g —i [ | ]-E
|| N Z
[ee] oo 4 b
- o == :E;H - 8]
o8 R %] - ’ 1)
5ed | {1 o
1 Il F———83 . -
— - o = . .
o (&) » N . o
o= ol 8 >
Ay, | [®] ¢ - .
69
8| 182.4 091 B
384.5
502.4
Xst+440

44
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2. Model Numbers and Specifications

D Type: Outer Dimensions (Model number: X5U#H#M2S1D Z axis stroke = 200 mm)

[Unit: mm]
Xst+440
502.4 201
8| 1824 5
1 -
O~ © =]
olllr HER: S !
! o > =) 2
—— ; 2 » ~ 1 E = o
| [ =Fe i i
[ee]
K N e ]| I -
[\i > ¢ : _: T = OI
I W B _%_ o © 5~ .7 65
2265 | ol & o =
A RE: [} 52]
+X > o > | Zst 200 st
, & Z HOME POSITION |
| 1
.5 s Z 0 Pulse POSITION J |
'I:Ol / |
iimin P N I
84 Xst/2
3745 F— \-HOME POSITION (X=0) - /| 1ej107
2365 Xst 0 Pulse POSITION 3 316
2
e
[ Refer to “2.5.1.1 RH Type ! RU Module ° = deg.
4725 (Single Axis)” for mounting : -
2735 100 { dimensions. !
|
*: Mechanical stop area :
o ! @
8 : 2
x |
© ©
= 2735 | =
= f Max 90 ! 50
o - |
4] \\ : ° )
e Y e D :
< | | I
‘E [ ] /%l : ; ° =
\ N
______________________ ¥ [ > g[8
I ~ |
A: Magnified View I T, ]
X5U#H#M2S1D 9 | ==
! Ia/lLLLL 8o
Yst | |
3 : 350mm | ! 4-M6depth12 J i
©
5 : 550mm | | 2-6°°depth12
. 4 | 1
7 : 750mm L—\M ™ Height from ! i
Xst $55.5 base-installed I T
4 : 400mm surface: 316 | 66
6 : 600mm | U
3 - 800mm ! -U(360°) ——_+U(360°)
07000 iU HOME POSITION,_84 80
: mm 'U 0 Pulse POSITIONN [47]40
|
6-Mddepth7 | Tram Mark 1= N
| N
| N~
1
|
|
|
|
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2. Model Numbers and Specifications

254.2 RU-HMSz (Z axis stroke: 300 mm)
A Type: Outer Dimensions (Model number: X5U#H#M3S1A Z axis stroke = 300 mm)

[Unit: mm]
291 502.4
107.5 215.5
8824 ° HOME POSITION (X=0)
i 3 0 Pulse POSITION
o1 =
R olin]y | R| &
()] oy —
- o — N 2 S
= X -
= ©
© ] & N
o] e .
4 ; 0 3] 00 ﬂ * §
— +y f ™
z300st| 1 | : ! IRE;
| Z HOME POSITION l +X ) > % >
: Z 0 Pulse POSITION | >
| *51 *5
. B e
I T - —
' , 225.5 !
107|116 [N | S
o
236 2 163.5 Xst
g Xst+440
___________ RU Module ! Refer to “2.5.1.1 RH Type
s : (Single Axis)” for mounting
= deg. ! dimensions.
|
| 100 Install this type manipulator
0 : in a top shelf pattern since
S o = the Z axis is lower than the
] [ © mounting surface of X axis.
= ! % 226.5 100
| s Max 90
I - 127.5
50 ! = i _
e ! 0 N
| [—1 B 3|
| —
| 1 Call, j[]
! 1
| I o '; : k i /%8
I3 \ o
8 8] AN W R
~ I
é 3 T | % .
— I : Mechanical stop area
I |
|
BlING " A Vagnifiod View
| 4-M6depth12 ! - Magniiied vView X5U#H#M3S 1A
i 2-96,°°depth12 \ . I o
| : i Yst
i | ¢55 5 \Height from 3 350mm
| | 995, base-installed 5 : 550mm
i \ surface: 236 7 i 750mm
T ! o Xst
60
66 | ram Mark ! $14H7depth5 4 :_400mm
80 84 i P.C.D 30 6 :© 600mm
o 40 47‘ ! 8 : 800mm
A K ! 6-M4depth7 0 : 1000mm
7GR ,‘:‘ |
0l !
|
54 \U HOME POSITION :
U 0 Pulse POSITION
+U (360°)"\U—/1U (360°) |
I

46 EZ MODULES (X5 series) Rev.2



2. Model Numbers and Specifications

B Type: Outer Dimensions (Model number: X5U#H#M3S1B Z axis stroke = 300 mm)

[Unit: mm]

T
RU Module ‘= deg i A: Magnified View
- -
- |
| X5U#H#M3S1B
|
:,—H © LYSt
w| ! i 3 : 350mm
©| ! 4 -
I I 0 K
x| ¢ ™ Height from 5 : 550mm
s| 955.5 base-installed 7+ 750mm
50 : surface: 236 Xst
1 | 60° 4 . 400mm
° : $14H7depth5 6 : 600mm
| ! P.C.D30 8 : 800mm
> of [l : 0 : 1000mm
N ! 6-M4depth7
[ : g8
Iy I AN |
1 b/ o e e
| |
|
TA ‘ I *: Mechanical stop area
1| 80 !
4-M6depth12 / ‘ |
. 2
2-06 2 depth12 ! ! - | ]
| | ] 3
|
| | = e [}"
I | — V //
| ! = [2rse]
' ! o 226. 100 Max 90
Tram Mark 66 : @
I x I Refer to “2.5.1.1 RH Type
84 80 : g old ((jSingIe_Axis)" for mounting
47 |40 [ = imensions.
F o ! 100
N : Install this type manipulator
N \S2) D | D ! in a top shelf pattern since
U HOME POSITION | the Z axis is lower than the
\ . .
U 0 Pulse POSITION _ﬁj : mounting surface of X axis.
+U (360°)\J/:U (360°) T Xstr440
_____________________________ J x 163.5 Xst
236 = Xst/2
107 16 | ——~_F 2255 84
/ \ -
|
1 1
' * M) x| P
| Z HOME POSITION iL_ VIR
| Z 0 Pulse POSITION 1 X -
Z 300 st | L
o[ | . SIS
il 7 | 2
Z N\ | ¥
(IR || N r — “wof >
‘°I = = — +:§_ 1% *
«© o + @ o [e0]
| B3 / 8 &
| —d 1 3 o
I || SUSIE ____:________,_\ pEp—— )
o~ > — o = ot
S | g ~ ro—I =T
L™ olfIe] | \_ R[S
69 8| 182.4 3 \HOME POSITION (X=0)
107.4 2155 0 Pulse POSITION
291 502.4
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2. Model Numbers and Specifications

C Type: Outer Dimensions (Model number: X5U#H#M3S1C Z axis stroke = 300 mm)

[Unit: mm]
T
A: Magnified View | RU Module
i ° =deg.
X5U#H#M3S1C i
t g
Yst L8
3 : 350mm||| N LB
5 : 550mm ' L=
40 N i I
7 - 750mm Height from I
$55.5 base-installed | 50,
Xst . | °
surface: 236 |
4 . 400mm 60° | 1
6 : 600mm ¢14H7depth5 I l -
| o]
8 : 800mm P.C.D 30 | i &
. |
0 : 1000mm '3 81 v “
6-M4depth7 | ool
! I
--------------------- | NG
*: Mechanical stop area |
| | 4-M6depth12
|
2 i i 2-46 ;> depth12
LD. [ ] 0 ! |
5 | °°[ |
S o | |
[:] — | 1
- Ve / | |
~ |
0 ! 66
2735 |[10q| = !
Max 90 b . ~ o Y o
== < ! U (360 2/‘\+,U(360 )
. = ! 80 84 ,UHOME POSITION
U 0 Pulse POSITION
2735 100 i 40147 N
! o Tram Mark
1 .% b
| 008z ~
4725 i 54
________ o
[e)]
436.5 Xst é 236
2905 84 Xst/2 /—HOME POSITION (X=0) ~. [ 116 107
0 Pulse POSITION
S —a i
"5 +Y /*5 1 |
1 | I
+X { — 1
: X Z HOME POSITION | Z 300 st
226.5 ' - 2| || Z0Pulse POSITION I 90
, e
a7 D Ll M & [z
— T ST Tk
o ,0\3 1 _EEI:—Q | = = = 8I
2|8 N :
® =1 | o =
Jd . " T1T1
=" =5 5
olf]f [’ 2 = !
8| 1824 169
384.5 Install this type manipulator in a top 291
502.4 shelf pattern since the Z axis is lower ||Refer to “2.5.1.1 RH Type (Single
Xst+440 than the mounting surface of X axis. Axis)” for mounting dimensions.
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2. Model Numbers and Specifications

D Type: Outer Dimensions (Model number: X5U#H#M3S1D Z axis stroke = 300 mm)

[Unit: mm]
Xst+440 Refer to “2.5.1.1 RH Type *: Mechanical stop area
382052-4 (Single Axis)” for mounting 291
8 [ 1824 : dimensions.
|
o‘l:l ¥ 0 o
[oTum]y | I®] 8 S
! o o > @
Al e @ -
o %u |
Mo [e0]
(s2)
< S C - g
©
_ | g & Q— g :
2265 | & wlial |2 |
' Y x 2 = N ’ ! Zst 300 st
! > Z HOME POSITION !
*5 *5 Z 0 Pulse POSITION |
Wi |
————F I
84] | Xst/2 \HOME POSITION (X=0) 116|107
436.5 Xst 0 Pulse POSITION o .
> 236
Install this type manipulator in a top shelf &
4725 pattern since the Z axis is lower than the =
: mounting surface of X axis. C T T T T T T T T S M T
o : RU MOdUle ° = deg
|
|
|
2735 100 |
| Yo
| (o]
s o l 2
o : Y
2735 100 Max 90 % \ =
| = | 50
— - 1 —
) N ! °
AE w \ I |
S o Y e T D | - :
S ' 3] ! S oIl
= |
2 | [ . 8[8
! Ju -
! |- LK)
1 —t
| I
A Magnifed View | Wl
: nifi iew | '
X5U#H#M3S1D agnified View | 4-M6depth12 / |
| 2-06:°°depth12 |
Yst . © ! |
3 : 350mm 4:0 ! |
5 : 550mm 0 [™~Height from ! |
7 : 750mm $95.5 base-installed 1 '
Xst surface: 236 | !
|
2 400mm $14H7depth5 : U =
. ep o °
6 600mm PC.D 30 ! -U (360 )/;4\%8(360 )
8 : 800mm ! UHOME POSITION
0 : 1000mm 6-MAdenth? ! U 0 Pulse POSITION)\ |47|40
P ! Tram Mark o
| SR
|
| |54

EZ MODULES (X5 series) Rev.2 49



2. Model Numbers and Specifications (Specifications: Single Axis)

2.6 Specifications

2.6.1 Single Axis

ltem RH module RM module
(including additional module) (including additional module)
Installation”! Floor / Side / Ceiling / Top shelf
Applicable controller RC620
400 mm
600 mm 350 mm
Stroke length 800 mm 550 mm
1000 mm 750 mm
2000mm
400mm : £1310720p
600mm : +£1966080p 350mm : +£1146880p
Max. pulse range 800mm : +£2621440p 550mm : +1802240p
1000mm : +£3276800p 750mm : £2457600p
2000mm : +6553600p
400 mm: 21 kg
600 mm: 25 kg 350 mm: 12 kg
Weight 800 mm: 29 kg 550 mm: 14 kg
1000 mm: 34 kg 750 mm: 17 kg
2000mm : 61kg
Repeatability +0.010mm (RH2000 : £0.020mm)
Lead 20 mm
Motor installation Direct Direct
Motor power 400 W 400 W
Roll moment 600 N-m 70 N-m
Transportable -
moment Pitch moment 450 N'm 120 N'm
Yaw moment 400 N'm 120 N'm
Rated 40 kg 20 kg
Payload
Max. 80 kg 40 kg
Resolution 0.0001526mm/p
Mechanical calibration method Mechanical Calibration Free (All axes absolute encoder system)
Equivalent continuous A-weighted sound Lacq =753 dB (A) or under Lacq = 76.5 dB (A) or under
pressure level

UL1740 (Third Edition, Dated December 7, 2007)
ANSI/RIA R15.06-1999
Safety standard conformity NFPA 79 (2007 Edition)
CSA/CAN Z434-03 (February 2003)
CE Marking — Machinery Directive, Low Voltage Directive, EMC Directive

Ambient temperature +5°C to +40°C
Ambient relative humidity 10% to 80% (no condensation)
First transient burst noise 2 kV or less
Electrostatic noise 6 kV or less
) - Install indoors.
Env14r onmental - Keep away form direct sunlight.
requirements

- Keep away form dust, oily smoke, salinity, metal power or other contaminants.
Installation Environment - Keep away from flammable or corrosive solvents and gases.
- Keep away from water.

- Keep away from shock or vibration.

- Keep away from sources electric noise.

400 mm: 1500 mm/s
Max. operatine speed 600 mm: 1500 mm/s
X Operating sp 800 mm: 1500 mm/s 1500 mns
(Rated payload) 1000 mm: 1200 mm/s
2000mm : 560mm/s
R RH400, 600: 2 pcs. RM350, 550: 2 pcs.
B k
ase bracket (Option) RHS00, 1000, 2000: 3 pes. RM750: 3 pes.
Camera bracket (Option) R12B031905
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2. Model Numbers and Specifications (Specifications: Single Axis)

RH module 2000 mm

WEIGHT parameter (kg) 0 5 10 20 40 80
Speed rate (%) 100 100 100 100 100 100
Acc./Dec. rate (%) 100/100 100/100 100/100 100/100 100/100 70/70

RH module 1000 mm

WEIGHT parameter (kg) 0 5 10 20 40 80
Speed rate (%) 100 100 100 100 100 85
Acc./Dec. rate (%) 116/116 116/116 116/116 116/116 100/100 100/100

RH module 800 mm

WEIGHT parameter (kg) 0 5 10 20 40 80
Speed rate (%) 100 100 100 100 100 60
Acc./Dec. rate (%) 100/100 100/100 100/100 100/100 100/100 65/65
Automatic speed and RH module 400,600 mm
acceleration/deceleration WEIGHT parameter (kg) 0 5 10 20 40 80
setting by WEIGHT
Speed rate (%) 100 100 100 100 100 60
Acc./Dec. rate (%) 170/170 170/170 150/150 120/120 100/100 50/50
RM module 750 mm
WEIGHT parameter (kg) 0 2 5 10 20 40
Speed rate (%) 100 100 100 100 100 100
Acc./Dec. rate (%) 100/100 100/100 100/100 100/100 100/100 60/60

RM module 350,550 mm

WEIGHT parameter (kg) 0 2 5 10 20 40
Speed rate (%) 100 100 100 100 100 80
Acc./Dec. rate (%) 180/180 160/160 140/140 120/120 100/100 65/65

*1: Refer to “4.4.1 Installation Patterns”.
*2: Conditions of Manipulator at measurement as follows:
Operating conditions: Under rated load, maximum speed, maximum acceleration, and duty 50%.
Measurement point: At the front of Manipulator, 1000 mm apart from the motion range, 50 mm above the
base-installed surface.
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2. Model Numbers and Specifications (Specifications: Two Axis)

2.6.2 Two Axis Manipulator

RG-HM

ltem

RG-HM (including additional module)

Installation™

Floor / Top shelf

Applicable controller RC620
Mount direction type A/B/C/D type
Axis 1 (X): RH module Axis 2 (Y): RM module
400 mm 350 mm
Stroke length 600 mm 550 mm
800 mm 750 mm
1000 mm
Axis 1 (X): RH module Axis 2 (Y): RM module
400mm : +£1310720p 350mm : +1146880p
Max. pulse range 600mm : +1966080p 550mm : £1802240p
800mm : +£2621440p 750mm : +2457600p
1000mm : +3276800p
RH module RM module
400 mm: 21 kg 350 mm: 12 kg
Weight 600 mm: 25 kg 550 mm: 14 kg
800 mm: 29 kg 750 mm: 17 kg
1000 mm: 34 kg
Repeatability Axis 1: £0.010 mm Axis 2: £0.010 mm
Motor power Axis 1 (X): RH module Axis 2 (Y): RM module
400 W 400 W
Payload Rated 15 kg
Max. 25 kg
Axis 3 down force —
Resolution 0.0001526mm/p

Mechanical calibration method

Mechanical Calibration Free (All axes absolute encoder system)

Equivalent continuous A-weighted
sound pressure level

LAeq=75.1 dB (A) or under

Safety standard conformity

UL1740 (Third Edition, Dated December 7, 2007)
ANSI/RIA R15.06-1999
NFPA 79 (2007 Edition)
CSA/CAN Z434-03 (February 2003)
CE Marking — Machinery Directive, Low Voltage Directive, EMC Directive

Ambient
temperature

+5°C to +40°C

Ambient relative

10% to 80% (no condensation)

Environmental | Electrostatic noise

humidity
First t ient
irs rar‘ls1en 2 kV or less
burst noise
6 kV or less

requirements

Installation
Environment

- Install indoors.

- Keep away form direct sunlight.

- Keep away form dust, oily smoke, salinity, metal power or other contaminants.
- Keep away from flammable or corrosive solvents and gases.

- Keep away from water.

- Keep away from shock or vibration.

- Keep away from sources electric noise.

Max. operating speed
(Rated payload)

RH module RM module
400 mm: 1500 mm/s 1500 mm/s
600 mm: 1500 mm/s
800 mm: 1500 mm/s
1000 mm: 1200 mm/s

CP max. operating speed

1120 mm/s

CP max. acceleration

5000 mm/s*

Base bracket (Option)

RH400, 600: 2 pcs.
RHS800, 1000: 3 pcs.

Camera bracket (Option)

R12B031905
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2. Model Numbers and Specifications (Specifications: Two Axis)

RG-HM: RH1000mm-RM750mm

WEIGHT parameter (kg) 0 2 5 10 15 25
Speed rate (%) 100 100 100 100 100 100
Acc./Dec. rate of X (%) 100/100 100/100 100/100 100/100 100/100 60/60
Acc./Dec. rate of Y (%) 100/100 100/100 100/100 100/100 100/100 60/60

RG-HM: RH1000mm-RM(350, 550)mm

WEIGHT parameter (kg) 0 2 5 10 15 25
Speed rate (%) 100 100 100 100 100 100
Acc./Dec. rate of X (%) 100/100 100/100 100/100 100/100 100/100 80/80
Acc./Dec. rate of Y (%) 250/250 250/250 160/160 120/120 100/100 80/80

RG-HM: RH800mm-RM750mm

WEIGHT parameter (kg) 0 2 5 10 15 25
Speed rate (%) 100 100 100 100 100 100
Acc./Dec. rate of X (%) 100/100 100/100 100/100 100/100 100/100 80/80
Acc./Dec. rate of Y (%) 100/100 100/100 100/100 100/100 100/100 80/80

RG-HM: RH800mm-RM550mm

WEIGHT parameter (kg) 0 2 5 10 15 25
Automatic speed and
. . Speed rate (%) 100 100 100 100 100 100
acceleration/deceleration
setting by WEIGHT Acc./Dec. rate of X (%) 100/100 100/100 100/100 100/100 100/100 80/80
Acc./Dec. rate of Y (%) 233/233 210/210 160/160 130/130 100/100 80/80

RG-HM: RH800mm-RM350mm

WEIGHT parameter (kg) 0 2 5 10 15 25
Speed rate (%) 100 100 100 100 100 100
Acc./Dec. rate of X (%) 100/100 100/100 100/100 100/100 100/100 80/80
Acc./Dec. rate of Y (%) 175/175 175/175 150/150 125/125 100/100 80/80

RG-HM: RH(400, 600)mm-RM750mm

WEIGHT parameter (kg) 0 2 5 10 15 25
Speed rate (%) 100 100 100 100 100 100
Acc./Dec. rate of X (%) 163/163 150/150 120/120 100/100 100/100 70/70
Acc./Dec. rate of Y (%) 100/100 100/100 100/100 100/100 100/100 70/70

RG-HM: RH(400, 600)mm-RM(350, 550)mm

WEIGHT parameter (kg) 0 2 5 10 15 25
Speed rate (%) 100 100 100 100 100 100
Acc./Dec. rate of X (%) 163/163 163/163 160/160 130/130 100/100 60/60
Acc./Dec. rate of Y (%) 233/233 210/210 160/160 130/130 100/100 60/60
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2. Model Numbers and Specifications (Specifications: Two Axis)

RG-HM (RH: 1000 mm) RG-HM (RH: 800 mm)
Axis 2 automatic Acc./Dec. _ Axis 2 automatic Acc./Dec.
X X
=120 5120
9] 100 (100 [100 9 100 [100
51004 o k 51004 ¢ ‘1\0) 80
S 80 N S 80 N~y |
< 60 < 60
Q L
T 40 ® 40
§ 20 5 20
20 < 0
0 350 550 750 0 350 550 750
Automatic speed and Axis 2 position [mm] Axis 2 position [mm]
acceleration/deceleration
setting by Axis 2 position RG-HM (RH: 400, 600 mm)
_ Axis 2 automatic Acc./Dec.
S
5 120
8 100 [100 [10D
S 100 EPUINE
g 80
S 60 >
T 40
IS
% 20
< 0
0 350 550 750
Axis 2 position [mm]

*1: Refer to “4.4.1 Installation Patterns”.
*2: Conditions of Manipulator at measurement as follows:
Operating conditions: Under rated load, two-axis simultaneous motion, maximum speed, maximum acceleration,
and duty 50%.
Measurement point: At the front of Manipulator, 1000 mm apart from the motion range, 50 mm above the
base-installed surface.
e For transportable moment, refer to respective values (Single Axis).
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2. Model Numbers and Specifications (Specifications: Two Axis)

YZ-MS
Item YZ-MS
Installation”' Floor (Optional base brackets are required.) / Side
Applicable controller RC620
Mount direction type A/B type
Axis 2 (Y): RM module Axis 3 (Z): RSz module
350 mm 200 mm
Stroke length 550 mm 300 mm
750 mm 400 mm
Axis 2 (Y): RM module Axis 3 (Z): RSz module
Max. pulse range 350 mm : £1146880 p 200mm : —2621440/0 p
550 mm : +1802240 p 300mm : —3932160/0 p
750 mm : £2457600 p 400mm : —15242880/0 p
RM module RSz module
Weight 350 mm: 12 kg 200 mm: 7 kg
550 mm: 14 kg 300 mm: 7.6 kg
750 mm: 17 kg 400 mm: 8.3 kg
Repeatability Axis 2: £0.010 mm Axis 3: £0.010 mm
Axis 2 (Y): RM module Axis 3 (Z): RSz module
Motor power .
400 W 150 W (with brake)
Payload Rated 10 kg
Max. 15 kg
Axis 3 down force 200N
Resolution 0.0001526 mm/p 0.0000763 mm/p
Mechanical calibration method Mechanical Calibration Free (All axes absolute encoder system)

Equivalent continuous A-weighted

*2 Laeq = 76.8 dB (A) or under
sound pressure level

UL1740 (Third Edition, Dated December 7, 2007)
ANSI/RIA R15.06-1999
Safety standard conformity NFPA 79 (2007 Edition)
CSA/CAN Z434-03 (February 2003)
CE Marking — Machinery Directive, Low Voltage Directive, EMC Directive

Ambient
mbien +5°C to + 40 °C
temperature
Ambient relati
mbrent refative 10 % to 80 % (no condensation)
humidity
First .transient 2KV or less
burst noise
Electrostatic
Environmental | :co 6 kV or less
requirements 5000 Install indoors.
5001 Keep away form direct sunlight.
Installati 5002 Keep away form dust, oily smoke, salinity, metal power or other contaminants.
nstallation
. 5003 Keep away from flammable or corrosive solvents and gases.
Environment
5004 Keep away from water.
5005 Keep away from shock or vibration.
- Keep away from sources electric noise.
Max. operating speed RM module RSz module
(Rated payload) 1500 mm/s 750 mm/s
CP max. operating speed 1120 mm/s
CP max. acceleration 5000 mm/s*
. RM350: 1 pc.
Base bracket (Opt
ase bracket (Option) RMS550, 750: 2 pes.
Camera bracket (Option) R12B031905
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2. Model Numbers and Specifications (Specifications: Two Axis)

YZ-MS: RM750 mm-RSz (200, 300, 400) mm
WEIGHT parameter (kg) 0 5 10 15
Speed rate (%) 100 100 100 100
Acc./Dec. rate of X (%) 100/100 100/100 100/100 80/80
Acc./Dec. rate of Y (%) 200/200 200/200 100/100 80/80

Automatic speed and

acceleration/deceleration

setting by WEIGHT YZ-MS: RM(350, 550) mm-RSz (200, 300, 400) mm
WEIGHT parameter (kg) 0 5 10 15
Speed rate (%) 100 100 100 100
Acc./Dec. rate of X (%) 127/127 127/127 100/100 60/60
Acc./Dec. rate of Y (%) 200/200 | 200/200 100/100 60/60

*1: Refer to “4.4.1 Installation Patterns”.
*2: Conditions of Manipulator at measurement as follows:
Operating conditions: Under rated load, two-axis simultaneous motion, maximum speed, maximum acceleration,
and duty 50%.
Measurement point: At the front of Manipulator, 1000 mm apart from the motion range, 50 mm above the
base-installed surface.
e For transportable moment, refer to respective values (Single Axis).

56 EZ MODULES (X5 series) Rev.2



2. Model Numbers and Specifications (Specifications: Three Axis)

2.6.3 Three Axis Manipulator

RP-HMSz

ltem

RP-HMSz

Installation™

Floor (only for 200 mm Z axis stroke) / Top shelf

Applicable controller RC620
Mount direction type A/B/C/D type
Axis 1 (X): RH module Axis 2 (Y): RM module Axis 3 (Z): RSz module
400 mm 350 mm 200 mm
Stroke length 600 mm 550 mm 300 mm
800 mm 750 mm 400 mm
1000 mm

Max. pulse range

Axis 1 (X): RH module
400 mm : £1310720 p
600 mm : £1966080 p
800 mm : £2621440 p
1000 mm : £3276800 p

Axis 2 (Y): RM module
350mm : +1146880 p
550mm : £1802240 p
750mm : 2457600 p

Axis 3 (Z): RSz module
200mm : —2621440/0 p
300mm : -3932160/0 p
400mm : —15242880/0 p

RH module RM module RSz module
400 mm: 21 kg 350 mm: 12 kg 200 mm: 7 kg
Weight 600 mm: 25 kg 550 mm: 14 kg 300 mm: 7.6 kg
800 mm: 29 kg 750 mm: 17 kg 400 mm: 8.3 kg
1000 mm: 34 kg
Repeatability Axis 1: £0.010 mm Axis 2: £0.010 mm Axis 3: £0.010 mm
Axis 1 (X): RH module Axis 2 (Y): RM module Axis 3 (Z): RSz module
Motor power .
400 W 400 W 150 W (with brake)
Rated 10k
Payload 2e £
Max. 15kg
Axis 3 down force 200N

Resolution

0.0001526 mm/p 0.0000723 mm/p

Mechanical calibration method

Mechanical Calibration Free (All axes absolute encoder system)

Equivalent continuous A-weighted
sound pressure level

Laeq = 76.2 dB (A) or under

Safety standard conformity

UL1740 (Third Edition, Dated December 7, 2007)
ANSI/RIA R15.06-1999
NFPA 79 (2007 Edition)
CSA/CAN Z434-03 (February 2003)
CE Marking — Machinery Directive, Low Voltage Directive, EMC Directive

Ambient
temperature

+5°C to +40°C

Ambient relative

10% to 80% (no condensation)

humidity
First transient
burst noise 2kV or less
Electrostatic
Environmental | . 6 kV or less
fequirements 5000 Install indoors.
5000 Keep away form direct sunlight.
Installation 5000 Keep away form dust, oily smoke, salinity, metal power or other contaminants.
Environment 5000 Keep away from flammable or corrosive solvents and gases.

5000 Keep away from water.
5000 Keep away from shock or vibration.
- Keep away from sources electric noise.

RH module RM module RSz module
Max. operating speed 400 mm: 1500 mm/s 1500 mm/s 750 mm/s
(Rated payload) 600 mm: 1500 mm/s
800 mm: 1500 mm/s
1000 mm: 1200 mm/s
CP max. operating speed 1120 mm/s
CP max. acceleration 5000 mm/s’

Base bracket (Option)

RH400, 600: 2 pcs.
RH800, 1000: 3 pcs.

Camera bracket (Option)

R12B031905
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2. Model Numbers and Specifications (Specifications: Three Axis)

RP-HMSz: RH1000 mm-RM750mm-RSz (200, 300, 400) mm

WEIGHT parameter (kg) 0 5 10 15
Speed rate (%) 100 100 100 100
Acc./Dec. rate of X (%) 100/150 100/150 100/100 40/40
Acc./Dec. rate of Y (%) 100/112.5 100/112.5 100/100 40/40
Acc./Dec. rate of Z (%) 200/200 200/200 100/100 40/40
RP-HMSz: RH1000 mm-RM (350, 550) mm-RSz (200, 300, 400) mm
WEIGHT parameter (kg) 0 5 10 15
Speed rate (%) 100 100 100 100
Acc./Dec. rate of X (%) 100/150 100/150 100/100 40/40
Acc./Dec. rate of Y (%) 166.7/187.5 | 166.7/187.5 100/100 40/40
Acc./Dec. rate of Z (%) 200/200 200/200 100/100 40/40
RP-HMSz: RH800 mm-RM750 mm-RSz (200, 300, 400) mm
WEIGHT parameter (kg) 0 5 10 15
Speed rate (%) 100 100 100 100
Acc./Dec. rate of X (%) 100/200 100/200 100/100 50/50
Acc./Dec. rate of Y (%) 100/112.5 100/112.5 100/100 50/50
Acc./Dec. rate of Z (%) 200/200 200/200 100/100 50/50

Automatic speed and

acceleration/deceleration

setting by WEIGHT RP-HMSz: RH800 mm-RM (350, 550) mm-RSz (200, 300, 400) mm
WEIGHT parameter (kg) 0 5 10 15
Speed rate (%) 100 100 100 100
Acc./Dec. rate of X (%) 100/200 100/200 100/100 50/50
Acc./Dec. rate of Y (%) 166.7/187.5 166.7/187.5 100/100 50/50
Acc./Dec. rate of Z (%) 200/200 200/200 100/100 50/50
RP-HMSz: RH600 mm-RM750 mm-RSz (200, 300, 400) mm
WEIGHT parameter (kg) 0 5 10 15
Speed rate (%) 100 100 100 100
Acc./Dec. rate of X (%) 100/168 100/168 100/100 50/50
Acc./Dec. rate of Y (%) 100/112.5 100/112.5 100/100 50/50
Acc./Dec. rate of Z (%) 200/200 200/200 100/100 50/50
RP-HMSz: RH (400, 600) mm-RM (350, 550) mm-RSz (200, 300, 400) mm
WEIGHT parameter (kg) 0 5 10 15
Speed rate (%) 100 100 100 100
Acc./Dec. rate of X (%) 100/168 100/168 100/100 50/50
Acc./Dec. rate of Y (%) 166.7/187.5 166.7/187.5 100/100 50/50
Acc./Dec. rate of Z (%) 200/200 200/200 100/100 50/50
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2. Model Numbers and Specifications (Specifications: Three Axis)

RP-HMSz Axis 2 automatic Acc./Dec.

9
5 120
I3
& 100 100 ‘1 00 QO
Automatic speed and R 20
. . 8 N
acceleration/deceleration ﬁ 60
setting by Axis 2 position | 40 \\SO
§ w0 |
20
0 230 330 730

Axis 2 position [mm]

*1: Refer to “4.4.1 Installation Patterns”.
*2: Conditions of Manipulator at measurement as follows:
Operating conditions: Under rated load, three-axis simultaneous motion, maximum speed, maximum acceleration,
and duty 50%.
Measurement point: At the front of Manipulator, 1000 mm apart from the motion range, 50 mm above the
base-installed surface.
e For transportable moment, refer to respective values (Single Axis).
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2. Model Numbers and Specifications (Specifications: Four Axis)

2.6.4 Four Axis Manipulator

RU-HMSz
Item RU-HMSz
Installation”" Floor (only for 200 mm Z axis stroke) / Top shelf
Applicable controller RC620
Mount direction type A/B/C/D type
Axis 1 (X): RHmodule | Axis2 (Y): RM module | Axis 3 (Z): RSzmodule | Axis4 (U): RU module

400 mm 350 mm 200 mm +360 deg.
Stroke length 600 mm 550 mm 300 mm

800 mm 750 mm

1000 mm

Max. pulse range

Axis 1 (X): RH module
400 mm : £1310720 p
600 mm : £1966080 p
800 mm : +2621440 p
1000 mm : £3276800 p

Axis 2 (Y): RM module
350 mm : £1146880 p
550 mm : £1802240 p
750 mm : £2457600 p

Axis 3 (Z): RSz module
200 mm : —2621440/0 p
300 mm : 3932160 /0 p

Axis 4 (U): RU module
+360° : £2752512 p

RH module RM module RSz module RU module
400 mm: 21 kg 350 mm: 12 kg 200 mm: 7 kg 2.6kg
Weight 600 mm: 25 kg 550 mm: 14 kg 300 mm: 7.6 kg
800 mm: 29 kg 750 mm: 17 kg
1000 mm: 34 kg
Repeatability Axis 1: £0.010 mm Axis 2: £0.010 mm Axis 3: £0.010 mm Axis 4: £0.005 deg.
Axis 1 (X): RH module | Axis 2 (Y): RM module | Axis 3 (Z): RSzmodule | Axis 4 (U): RU module
Motor power R
400 W 400 W 150 W (with brake) 150 W
Payload Rated S5kg
Max. 10 kg
Axis 4 allowable Rated 0.04 kg'm’
moment of inertia | Max. 0.12 kg'm’
Axis 3 down force 200N
Resolution 0.0001526 mm/p ' 0.0000723 mm/p 0.0001308 °/p

Mechanical calibration method

Mechanical Calibration Free (All axes absolute encored system)

Equivalent continuous
A-weighted sound pressure level

LAeq=76.2 dB (A) or under

Safety standard conformity

UL1740 (Third Edition, Dated December 7, 2007)
ANSI/RIA R15.06-1999
NFPA 79 (2007 Edition)
CSA/CAN Z434-03 (February 2003)
CE Marking — Machinery Directive, Low Voltage Directive, EMC Directive

Ambient
temperature

+5°Cto+40°C

Ambient relative
humidity

10 % to 80 % (no condensation)

First transient
burst noise

2 kV or less

Environmental | Electrostatic

requirements | NO1S€

6 kV or less

Installation
Environment

- Install indoors.

- Keep away form direct sunlight.

- Keep away form dust, oily smoke, salinity, metal power or other contaminants.

- Keep away from flammable or corrosive solvents and gases.

- Keep away from water, shock or vibration.

- Keep away from sources electric noise.

RH module RM module RSz module RU module
. 400 mm: 1500 mm/s 1500 mm/s 750 mm/s 1428 deg./s
Max. operating speed
(Rated payload) 600 mm: 1500 mm/s
pay 800 mm: 1500 mm/s
1000 mm: 1200 mm/s
CP max. operating speed 1120 mm/s
CP max. acceleration 5000 mm/s>

Base bracket (Option)

RH400, 600: 2 pcs.
RH800,1000: 3 pcs.

Camera bracket (Option)

R12B031905
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2. Model Numbers and Specifications (Specifications: Four Axis)

RU-HMSz: RH1000 mm-RM750 mm-RSz (200, 300) mm-RU

WEIGHT parameter (kg) 0 5 10
Speed rate (%) 100 100 100
Acc./Dec. rate of X (%) 100/150 100/100 40/40
Acc./Dec. rate of Y (%) 100/112.5 100/100 40/40
Acc./Dec. rate of Z (%) 200/200 100/100 40/40
Acc./Dec. rate of U (%) 142/142 100/100 40/40

RU-HMSz: RH1000b mm-RM (350, 550) mm-RSz (200, 300) mm-RU

WEIGHT parameter (kg) 0 5 10
Speed rate (%) 100 100 100
Acc./Dec. rate of X (%) 100/150 100/100 40/40
Acc./Dec. rate of Y (%) 166.7/187.5 100/100 40/40
Acc./Dec. rate of Z (%) 200/200 100/100 40/40
Acc./Dec. rate of U (%) 121/121 100/100 40/40

RU-HMSz: RH800 mm-RM750 mm-RSz (200, 300) mm-RU

WEIGHT parameter (kg) 0 5 10
Speed rate (%) 100 100 100
Automatic speed and Acc./Dec. rate of X (%) 100/200 100/100 50/50
acceleration/deceleration
setting by WEIGHT Acc./Dec. rate of Y (%) 100/112.5 100/100 50/50
Acc./Dec. rate of Z (%) 200/200 100/100 50/50
Acc./Dec. rate of U (%) 142/142 100/100 50/50

RU-HMSz: RH800 mm-RM (350, 550) mm-RSz (200, 300) mm-RU

WEIGHT parameter (kg) 0 5 10
Speed rate (%) 100 100 100
Acc./Dec. rate of X (%) 100/200 100/100 50/50
Acc./Dec. rate of Y (%) 166.7/187.5 100/100 50/50
Acc./Dec. rate of Z (%) 200/200 100/100 50/50
Acc./Dec. rate of U (%) 121/121 100/100 50/50

RU-HMSz: RH600 mm-RM750 mm-RSz (200, 300) mm-RU

WEIGHT parameter (kg) 0 5 10
Speed rate (%) 100 100 100
Acc./Dec. rate of X (%) 100/168 100/100 50/50
Acc./Dec. rate of Y (%) 100/112.5 100/100 50/50
Acc./Dec. rate of Z (%) 200/200 100/100 50/50
Acc./Dec. rate of U (%) 142/142 100/100 50/50
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2. Model Numbers and Specifications (Specifications: Four Axis)

Automatic speed and
acceleration/deceleration
setting by WEIGHT

RU-HMSz: RH (400, 600) mm-RM (350, 550) mm-RSz (200, 300) mm-RU

WEIGHT parameter (kg) 0 5 10
Speed rate (%) 100 100 100
Acc./Dec. rate of X (%) 100/168 100/100 50/50
Acc./Dec. rate of Y (%) 166.7/187.5 100/100 50/50
Acc./Dec. rate of Z (%) 200/200 100/100 50/50
Acc./Dec. rate of U (%) 121/121 100/100 50/50

Automatic speed and
acceleration/deceleration
setting by Axis 2 position

RU-HMSz Axis 2 automatic Acc./Dec.

80

:(2)3 | @00 4100

(00

60

N\

40

20

Automatic Acc./Dec. [%]

o

350

550

Axis 2 position [mm]

*1: Refer to “4.4.1 Installation Patterns”.

*2: Conditions of Manipulator at measurement as follows:

Operating conditions: Under rated load, four-axis simultaneous motion, maximum speed, maximum acceleration,

Measurement point:

and duty 50%.
At the front of Manipulator, 1000 mm apart from the motion range, 50 mm above the

base-installed surface.

e For transportable moment, refer to respective values (Single Axis).
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2. Model Numbers and Specifications (Specifications: Four Axis)

2.7 How to Set the Model

your system is set at shipping. It is normally not required to change the model.
However, if it is necessary to change it, be sure to set the model properly.
CAUTION Improper settings of the Manipulator model may result in abnormal or no
operation of the Manipulator and/or cause serious safety problems.

® Do not change the setting of the Manipulator model. The Manipulator model for

Refer to the chapter Robot Configuration in EPSON RC+ User’s Guide.

Combination Model Number & Series Name to be selected
. . RGLHM XscOOoOooonod
WO axis - ex.: X5G8H7M000C
o N rporns XspOOOOOOOn
¢ axis - z ex.: XSP6H5M3S0A

' Xsubhooooonoo

Four axis | RU-HMSz
ex.: XSU6HSM3S1A
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3. Transportation, Storage, Unpacking, Handling

3. Transportation, Storage, Unpacking, Handling

THE INSTALLATION SHALL BE MADE BY QUALIFIED INSTALLATION PERSONNEL AND
SHOULD CONFORM TO ALL NATIONAL AND LOCAL CODES.

3.1 Transportation and Storage

® To carry the Manipulator, have two or more people to work on it and use the
delivery equipment. When holding the bottom of the module by hand, be very
ii careful not to get hands or fingers caught.
® The robot modules are not provided any special measures against environmental
CAUTION problems for transportation and storage.

Problems may arise or the service life may be reduced unless it is handled with
great care as a precision instrument.

e When transporting the Manipulator for a long distance, secure it to the delivery equipment so that the
Manipulator cannot fall. If necessary, pack the Manipulator in the same way as it was delivered.

e When the Manipulator is used for a robot system again after long-term storage, perform a test run of it
to verify that it works properly, and then operate it thoroughly.

e Transport and store the Manipulator in the range of -25°C to +55°C. Humidity within 10% to 90%
is recommended.

e When condensation occurs on the Manipulator during transport or storage, turn ON the power only
after the condensation dries.

¢ Do not shock or shake the Manipulator during transport.

e Store the modules indoors in a clean environment, and do not expose to wind, rain or direct sunlight.
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3. Transportation, Storage, Unpacking, Handling

3.2 Unpacking and Handling

®m Only authorized personnel should perform sling work and operate a crane or
forklift. When these operations are performed by unauthorized personnel, it is
j extremely hazardous and may result in serious bodily injury and/or severe

equipment damage to the robot system.

® When pulling out a module from the container, keep it in its horizontal position.
If you put a module without a motor brake in a vertical position, the slider may fall
by its own weight (back drive), which is extremely hazardous, and could cause
injury.

WARNING

m Stabilize the Manipulator with your hands when hoisting it. Unstable hoisting is
extremely hazardous and may result in fall of the Manipulator.

CAUTION

Contents check
e Unpack all containers and compare parts with a provided checklist to check for damaged or missing
parts. Unnecessary parts for your model can be included in the containers because some parts are

common to different models.
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3. Transportation, Storage, Unpacking, Handling

How to Handle
(1) Single module : Use the module body for slinging or mounting to handle for transport.

(2) Multi-axis manipulator : Secure the robot using ropes or a fixture so that it won’t move in transit.

¢ Basically transport the manipulator by each module.

Mass of a module

RH module Max. 61 kg

RM module Max. 17 kg

RSz module Max. 8.3 kg

RU module 2.6 kg
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4. Installation

4. Installation

THE INSTALLATION SHALL BE MADE BY QUALIFIED INSTALLATION
PERSONNEL AND SHOULD CONFORM TO ALL NATIONAL AND LOCAL
CODES.

The base table must not only be able to bear the weight of the Manipulator but
should also be able to withstand the dynamic movement of the Manipulator when
the Manipulator operates at maximum acceleration. Ensure that there is enough
strength on the base table by attaching reinforcing components such as
crossbeams.

The controller has been set up for the robot system configuration before shipping.
Refer to respective controller manuals for installation procedures.

/N

WARNING

To ensure safety, a safeguard must be installed for the robot system.
For details on the safeguard, refer to the User’s Guide.

Improper mounting of a module may result in mechanical breakage of the
equipment and / or personal injuries.

- The base axis module of a multi-axis manipulator must be firmly attached to
the mounting surface using the specified bolts and mounting holes.

- For a multi-axis manipulator, attach the modules securely to each other using
the specified combining bracket and bolts.

- Be especially careful not to cause damage to the robot module system by
mechanical interference, and also not to cause harm to yourself and others.

/A\

WARNING

Before performing any installation procedure, turn OFF the controller and related
equipment, and then pull out the power plug from the power source.

Performing any installation procedure with the power ON is extremely hazardous
and may result in electric shock and/or malfunction of the robot system.

Grounding the manipulator is done by connecting with the controller. Ensure
that the controller is grounded and the cables are correctly connected. If the
ground wire is improperly connected to ground, it may result in the fire or electric
shock.

/N

CAUTION

Do not change the setting of the Manipulator model. The Manipulator model for
your system is set before shipping. It is normally not required to change the
model. However, if it is necessary to change it, be sure to set the model
properly. Improper settings of the Manipulator model may result in abnormal or
no operation of the Manipulator and/or cause serious safety problems.

When connecting the Manipulator and the Controller, make sure that the serial
numbers on each equipment match. Improper connection between the
Manipulator and Controller may not only cause improper function of the robot
system but also serious safety problems. The connection method varies with
the Controller used. For details on the connection, refer to the controller
manual.
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4. Installation

AN

CAUTION

When limiting the motion range for safety, set it by pulse range.

When carrying a multi-axis manipulator or a single axis manipulator with an end
effector, the sliders of these robots may back-drive and pinch your hands.
Secure the slider using a rope or similar means so the slider will not move while
carrying the robot.

Do not grab motor cover, connector box or cables when carrying a module.

The robot system must be installed to avoid interference with buildings,
structures, utilities, other machines and equipment that may create a trapping
hazard or pinch points.
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4. Installation

e Refer to relevant sections in Figure for the assembly procedures of your manipulator.

Installation procedure

Single Axis module Multi-Axis Manipulator

4.1 Dimensional Check for Motion Range

4.2 Space Required for Maintenance

Installation
4.6 Installation of Single Axis Modules { Two Axis Manipulator | | Three / Four Axis Manipulator !
4.7.1 RG-HM Manipulator | | 4.7.3 RP-HMSz Manipulator
4.7.2 YZ-MS Manipulator 4.7.4 RU-HMSz Manipulator

Parts modifications (depending on the mount direction type*)

4.3 Reversing Module Cable Position

4.15 Reversing Connector Box

|
Refer to the tables in the assembly 4.16 Reversing L-Fixture
procedure (1) of the respective |
modules/manipulators for required 4.17 Reversing RU Module
modifications.

4.4 Mounting a Module

v

| 4.14 Adjusting Cable Support Length |

|

| 4.18 Attaching the Ferrite Core |

4.12 Cable Connection

4.13 Calibration

4.9 Mounting End Effector to Slider

*: Refer to “2.2 Model Numbers”.
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4. Installation

4.1 Dimensional Check for Motion Range

e The specified stroke of a module is between 0 (zero) position and just before the end of stroke at both
sides. There is approximately 5 mm allowance for the dead end at both sides. Add 10 mm or more
allowance to the end of the specified stroke for the motion range of the robot system for the floor plan

so that the robot does not interfere with peripheral equipment.

4.2 Space Required for Maintenance

e We recommend allowing an open space for maintenance work. If the space is not wide enough you
may need to dismount a module for maintenance work.

Single axis : Clear upper side of the module and the area shown in Figure 4-2.

Multi-axis manipulator : The area shown in Figure 4-2 is required for motion range and

each axis end.

Space required for maintenance [Unit: mm]
| Motor direct mount module (RH, RM module) |
r
- Inside check
Motor | |- Wiring check
500
Connector
200
< . Box ] 500 i 200 ! < 500 .
N g > Connector
- Wiring check Box
500
Motor | |nside check
- Wiring check
A4
| Motor indirect mount module (RSz module) |
- Wring check
- Replace timing belt o 500 R
500 ff Motor 200
- - Inside check < >
- Inside check - Fy
- - Wiring check
- Wiring check \ o
S - Replace timing
- Replace timing |
belt ] Motor 200 belt 500
500 - Wring chelzck.
» - Replace timing belt
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4. Installation

4.3 Reversing Module Cable Position

m To shut off power to the robot system, pull out the power plug from the power
source. Be sure to connect the AC power cable to a power receptacle. DO

j NOT connect it directly to a factory power source.

m Before performing any replacement procedure, turn OFF the controller and
related equipment, and then pull out the power plug from the power source.
Performing any replacement procedure with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of the robot
system.

WARNING

4.3.1 RH, RM Module

¢ All procedures hereunder are common to RH and RM modules. The RH module is shown as an
example in the following photographs.

(1) Remove the counter-sunk head screws for the end cover. Remove the motor end cover.
W

»
4
=

(2) Remove the cables from the opening.

Then, remove the slot plug from the opening on the other side.

NOTE
Be careful not to lose the slot plug.
&
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4. Installation

(3) Insert the part of the cable bound with rubber in the opening where the slot plug was inserted
before.
Bend the cable in as large a radius as possible to minimize the force applied to the cable outlet of

the motor cover. Insert the slot plug in the groove on the other side.

(4) Attach the motor end cover. Be careful not to pinch the cables in the cover.

Complete
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4. Installation

4.4 Mounting a Module

AN

remove the anchor bolts.

® When mounting a module manipulator on a wall, do not remove the support until
all the anchor bolts are secured. Removing the support while the anchor bolts
are not secured sufficiently is extremely hazardous and may cause the
Manipulator to fall.

WARNING | ® When relocating the Manipulator from a wall, support the Manipulator, and then
Removing the anchor bolts without supporting the
Manipulator is extremely hazardous and may cause the Manipulator to fall.

AN

CAUTION

removing the bolts.

® \When removing or installing a module, there must be two or more people to work
on it so that at least one of them can support the module while others are

Removing the bolts without supporting the module may

result in the module falling, bodily injury, and/or malfunction of the robot system.

Maximum Reaction Force

e A base table for anchoring the Manipulator is not supplied. Please make or obtain the base table

by yourself.

The base table must not only be able to bear the weight of the Manipulator but should also be able

to withstand the dynamic movement of the Manipulator when the Manipulator operates at

maximum acceleration.

Ensure that there is enough strength on the base table by attaching

reinforcing components such as crossbeams.

The torque and reaction force produced by the movement of the Manipulator.

Single Axis Two Axis Three Axis | Four Axis
RH, RM RG-HM YZ-MS RP-HMSz | RU-HMSz
Max. Horizontal reaction force 1400 N 2000 N 1400 N 2000 N 2000 N
Max. Vertical reaction force - - 1050 N 1050 N 1050 N
Ma>.(. Reaction torque on the B B B B 40 Nm
horizontal plate

Surface for mounting the module

e  The following two methods of mounting are available:

1. Attach the module directly to mounting surface using the tapped holes on its bottom.

2. Attach the module to mounting surface using the optional base bracket.

For both methods, the flatness of the mounting base shall be 0.1 mm or less and the surface shall be

free of interfering protrusions.

Adjust the flatness of mounting base using shims when clearance exists between the module

surface and the mounting base around the mounting holes.

EZ MODULES (X5 series) Rev.2
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[Unit: mm]

$8 H7 holes on its bottom may be used for locating pins to secure the position of the module.

Drill holes through the mounting base and attach the module from its rear side.

Refer to Figure for specifications of the locating pins.
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1. Attach the module directly to mounting surface using the tapped holes on its bottom.
[ ]

4. Installation

74



4. Installation

2. Attach the module to mounting surface using the optional base bracket.

(1) Attach the base bracket to the module using the bolts provided with the base bracket.
Refer to Table 4-3 for tightening torque.

(2) Tap on the mounting base and secure the module to the mounting base.

RH module RM module YZ-MS

base bracket base bracket base bracket
Code R114X4E001 R114X4E002 R114X4E005
Bolt diameter x length M8x20 (4)
(number of bracket) M8>20 (4) M6x20 (4) M6x20 (4)

' . ) ) 33.3 N'm (M8)
Tightening torque 33.3N'm 14.7 N'm 147 N-m (M6)
Recommended Egggg; RM350: 2 RM350: 1
number of bracket RH800: 3 RMS550: 2 RMS550: 2
for mounting RE1000: 3 RM750: 3 RM750: 2
Weight Approx. 2.4 kg Approx. 1.8 kg Approx. 3.6 kg

RH
Applicable modules / RG-HM
manipulators RP-HMSz RM YZ-MS
RU-HMSz
RH module base bracket (option) [Unit: mm]

4-9 drill through, ¢$14 counterbore, 8.6 deep

4-¢9 drill through, ¢$14 counterbore, 12 deep on the back

(8)
\

4-C3

7
Nz O 5
/, //R =~
, N
[(e) o o
~— o 0
N N R B
K &
’ N
i &
& 16>
olg 200 (8)
216

|20 |

Material: aluminum alloy
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4. Installation

RM module base bracket (option) [Unit: mm
4-¢9 drill through, ¢$14 counterbore, 8.6 deep
4-$6.6 drill through, $11 counterbore, 4-C3
& 9 deep on the back
i N
NZ @ &
A
/ }4—’/
©| O o
|l < _______________________‘9
b ¢
/ \\_<|—’/
[se]
R o
%)
o8 200 (8) 20
216
Material: aluminum alloy
YZ-MS base bracket (option) [Unit: mm]
330
) 116 . 202 ©
] Il w
& +
o o| 8
+ F— 3
K3 &=
4-¢9 drill through
147
200 10 64
100 9.5
—6— —4)— —6+— ==
o 10 B ™
=] ]
7 m T
5 p=si o
| =n - H & 0] 0! |E 2|
i i B A B
e
48 straight pin 4-$6.6 drill through,
. ¢11 counterbore on the back
98 chamfered pin Material: aluminum alloy
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4. Installation

441

Installation Patterns

AN

WARNING

m |nstall the manipulator with two or more people.
fingers, or feet caught and/or have equipment damage by the fall of the manipulator.

Be careful not to get hands,

® When mounting the manipulator on the wall, do not remove the support until all the
anchor bolts are secured. Removing the support while the anchor bolts are not
secured sufficiently is extremely hazardous and may result in fall of the manipulator.

Each module has mounting holes available for following installation patterns.

Floor Side
(Ex.) RP-HMSz 5
B | \
11—
(Ex.) RH module
_
YZ-MS (with the optional base bracket)
YZ-MS YZ-MS module
base bracket |I.
(option)
Ceiling Top shelf
(Ex.) RP-HMSz
Z
] ]
(Ex.) RH module
NOTE

any cable connected to the interface box.

Available Installation Patterns

Design and make the base table for anchoring the manipulators so that it does not touch

Floor Side Ceiling Top Shelf
Single Axis | RH, RM 4 v v v
. RG v _ _ v
Two Axis vz e » B B
- = v — — v
Three Axis RP-HMSz (Z = 200 mm)
RP-HMSz (Z = 300, 400 mm) - - - v
= v — — v
Four Axis RU (Z = 200 mm)
RU (Z =300 mm) - - - v
*: Optional base brackets are required.
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4. Installation

4.5 Relations between the Stroke and the Code of the Module

e The code of the module differs according to the stroke length.

e The “code” is the number for each part, parts set, and module.
The “model number” in Chapter 2 is the number for an aggregate of parts that are
necessary for manipulator assembly.
Do not confuse the code and the model number.

e A label for the “code” and “serial MODEL :R114X5HO 4 0 4=Code
number” is attached to each module. SERIAL NO. :00001 « Serial No.
Check the code and serial number when MANUFACTURED :10/2009

unpacking the module. WEIGHT (2lke

. . MOTOR POWER :400W
Please refer to this code and serial
number when contacting us about your

module. SEIKO EPSON CORPORATION

Module Stroke Code

RH R114X5 H
400 mm
600 mm
800 mm
1000 mm
(A) Left 2000 mm
(B) Right 2000 mm
RM R114X5 M
350 mm
550 mm
750 mm
RSz (A/C) Left R114X5 S 0
200 mm
300 mm
400 mm
RSz (B/D) Right R114X5 S 0
200 mm
300 mm
400 mm
RU R114X5 U 0

o|nv N |[— oo |o|d

olololo|d|=|o|o|o o |

oM [IOM@|INIOIN|w(0|lo |o|o|w (o |~ ([0
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4. Installation (Installation: Single Axis)

4.6 Installation of Single Axis Modules (RH, RM

/A\

m Be sure to connect the cables properly. Do not allow unnecessary strain on the

cables. (Do not put heavy objects on the cables. Do not bend or pull the
cables forcibly.) Unnecessary strain on the cables may result in damage to the
cables, disconnection, and/or contact failure. Damaged cables, disconnection,

WARNING or contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.
When removing or installing the module, there must be two or more people to
& work on it so that at least one of them can support the module while others are
removing the bolts. Removing the bolts without supporting the module may
CAUTION result in the module falling, bodily injury, and/or malfunction of the robot system.

¢ Shows the codes of the components of RH and RM modules. Find the codes of the components with

the model number and make sure that all components are ready.

Model Number
Name of Components
X5SCIHO0000A X5STCIMO0000A
RH Module R114X5HOO 2 -
RM Module - R114X5M0CI 2
Accessory kit R114X4A0S0 R114X4A0S0
Interface box R114X5B010 R114X5B010

*1: For details of numbers substituted by [J and the mount direction type (the last alphabet) in the

model number, refer to “2.2 Model Numbers™.
*2: Numbers substituted by [] in the code vary with stroke. Refer to “4.5 Relations between the
Stroke and the Code of the Module”.

+ Single axis module assembly procedures (Photographs in this section are B type.)

(1) The mount direction types of the following parts have been set at the factory.

X axis module: A type
Connector box: B type

When using these parts in different mount direction type, refer to Table 4-7 and change the position

for the module cable outlet and the orientation of the part as required.

Mount Direction Type'1 A B
X axis module Not necessary Reverse of cable outlet position
Connector box Reverse of connector box Not necessary

*1: Refer to “2.2 Model Numbers”.
*2: Refer to “4.3.1 RH, RM Module (Reversing Module Cable Position)”.
*3: Refer to “ 4.15.2 Single Axis Modules (Reversing Connector Box)”.
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4. Installation (Installation: Single Axis)

(2) Attach the module to the mounting base. Refer to “4.4 Mounting a Module”.

(3) Remove the end cover and top cover.

& Be careful not to lose any parts since they are provided in exact number.

Top cover

(4) Insert two plate nuts into the T-slots located on the cable side opposite from the end with the motor.
Attach the connector box to the module using four screws (M3x10, tightening torque: 0.8 N-m).
Insert the cable into the U-shaped opening in the box frame.

3x10
(4 bolts)

U-shaped opening

(5) Affix labels*, which are provided with the interface box, to their respective cable connectors.
(The connectors are common to all modules regardless of the motor power specifications. Be sure
to affix them to avoid miss-connection.)

* Refer to “4.10.1 Sing

Power cable 5

le Module Type (Block Diagrams)” and affix the labels correctly.

Signal cable
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4. Installation (Installation: Single Axis)

(6) To secure the ground wire (green) to the connection box, put a crown washer and a ground terminal

on the box (in that order), and tighten a bolt (M4x8).

(8) Put the connected cables in the interface box while bending the cables into as large a radius as

possible. Put projections under the interface box on the grooves of the connector box and push the
interface box.

®m When installing the interface box, be careful not to allow the cables to interfere
with the box mounting and do not bend these cables forcibly to push them into
the box. Unnecessary strain on cables may result in damage to the cables,
A disconnection, and/or contact failure. Damaged cables, disconnection, or
contact failure is extremely hazardous and may result in electric shock and/or
CAUTION improper function of the robot system.
When routing the cables, observe the cable locations after removing the interface
box. Be sure to place the cables back to their original locations.
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4. Installation (Installation: Single Axis)

(9) Secure both end covers. (M5x10, 8 bolts, button head cap bolt)

Then, put the grommets for the interface box in openings on the end cover.

Grommet
$20x%2

(10) Connect the module to the controller referring to “4.12 Cable Connection”.

Then, perform the calibration referring to “4.13 Calibration”.
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4. Installation (Installation: RG-HM)

4.7 Installation of Multi-axis Mani
4.7.1 RG-HM Manipulator

/A\

When passing the cables through the cable support, be careful not to rub or
tangle the cables. Adjust the links of the cable support to prevent the cables
from stretching too tight, getting too loose, or twisting. Rubbing or tangling the
cables may result in damage to the cables. Damaged cables, disconnection, or

WARNING contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.
® When removing or installing a module, there must be two or more people to work
& on it so that at least one of them can support the module while others are
removing the bolts. Removing the bolts without supporting the module may
CAUTION result in the module falling, bodily injury, and/or malfunction of the robot system.

e Shows the codes of components of RG-HM manipulator. Find the codes of the components with the

model number and make sure that all components are ready.

Name of Model Number "
Components | X5GCJHCIMO00A | X5GTIHCIMO0OB | X5GOIHIIM000C | X5GICIHCIMOOOD
RH module R114X5HO0O
RM module R114X5MO0IC 2
Accessory kit R114X4A0G0 | R114X4A0G1 | R114X4A0G0 | R114X4A0G1
Cable set 1 R114X5C001
Interface box R114X5B010

*1: For details of numbers substituted by [ and the mount direction type (the last alphabet) in the
model number, refer to “2.2 Model Numbers™.

*2: Numbers substituted by [J in the code vary with stroke. Refer to “4.5 Relations between the
Stroke and the Code of the Module”.
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4. Installation (Installation: RG-HM)

e Be sure that all parts of the interface box (<1>, <2>) and accessory kit (<3> to <22>) are ready before
proceeding.

$20 grommet x 2, connector label x 2, M4x8 (1 bolt), = M5x10 (4 bolts, button head cap bolt),
M4 crown washer X 1 M4x25 (2 bolts), M3x6 (6 bolts)

a
Moving side
owng side

S e s
=l =

<13>[ <14>| <18><16>| <17>|{<15>

M5x10 (4 bolts, button head cap bolt), M6x10 (4 bolts),
M4x25 (2 bolts), M4x20 setscrew (2 screws*), M5x10 (8 bolts, button head cap bolt),
M3x6 (6 bolts) M3x6 (2 bolts)

* One of the screws is a spare.

M8x20 (4 bolts), M6x20 (4 bolts)

The labels marked with “X”, “Y”, and “G” are attached to the respective packages of the accessory
kit.

NOTE . . .
i Be careful not to lose any parts since they are provided in exact number.
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4. Installation (Installation: RG-HM)

Interface box

Name of section Part No. Name Quantity | Hexagon socket head cap bolt
Interface box (attach to X axis | <1> | Interface box 1 M4x8 (1 bolt)
connector box) <2> | Signal short cable 1
Accessory kit
Name of section Part No. Name Quantity | Hexagon socket head cap bolt
M5x10 (4 bolts, button head cap
<3> | Connector box 1
bolt)
<4> | Top cover 1
<5> | End cover 1
Connector box, fixed side
X ) <6> | Slot plug 1
(attach to X axis)
<7> |Plate nut 2 M3x6 (6 bolts)
<8> | Clamp base 2
<9> | Cable clamp 1 M4x25 (2 bolts)
<10> | Spacer 2
M5x10 (4 bolts, button head cap
<11> | Connector box 1
bolt)
<12> | Top cover 1
<13> |End cover 1
Connector box, moving side M4x20 setscrew (2 screws™)
Y <14> |Inlet cover 1 ]
(attach to Y axis) * One of the screws is a spare.
<15> | Plate nut 2 M3x6 (6 bolts)
<16> |Clamp base 2
<17> | Cable clamp 1 M4x25 (2 bolts)
<18> | Spacer 2
M6x10 (4 bolts),
<19> | X-Y cable support 27 links | M5%10 (8 bolts, button head cap
G | Cable support bolt)
<20> | Support rest (L-shaped) 1
<21> |Plate nut 1 M3x6 (2 bolts)
o M8x20 (4 bolts)
— | Bracket <22> | X-Y combining bracket 1

M6x20 (4 bolts)
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4. Installation (Installation: RG-HM)

RG-HM (Example: A type)

End cover

Connector box, moving side

Inlet cover

Plate nut

Top cover

Connector box, fixed side

//”
Slot plug

*Interface box grommet

Top cover

The parts that are not marked by * (asterisk) are for the accessory kit.

* X axis module

Support rest (L-shaped)

Plate nut

-Y cable support

¢ No cables of the cable set are shown in the figure above.

¢ RG-HM manipulator assembly procedures

(1) The mount direction types of the following parts have been set at the factory.

Y axis module:

A/C type

X axis module, and moving-side connector box: A/D type
When using these parts in different mount direction type, refer to Table 4-11 and change the

position for the module cable outlet and the orientation of the parts as required.

(Photographs in this section are A type.)

Mount Direction Type*1

A

B C

D

X axis module

Not necessary

Reverse of cable outlet position

Not necessary

Y axis module

Not necessary

Reverse of cable Not necessary

outlet position

Reverse of cable

outlet position

Connector box, fixed side

Not necessary

Connector box, moving side

Not necessary

.
Reverse of connector box

Not necessary

*1: Refer to “2.2 Model Numbers”.
*2: Refer to “4.3.1 RH, RM Module (Reversing Module Cable Position)”.
*3: Refer to “ 4.15.1 RG, RP, RU Manipulators (Reversing Connector Box)”.
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4. Installation (Installation: RG-HM)

(2) Refer to “4.4 Mounting a Module” and attach the X axis module to the mounting base.

(3) Attach the X-Y combining bracket to the slider of the X axis module.

(M8x%20, 4 bolts, tightening torque: 27.5 to 33.3 N'm)

(4) Attach the Y axis module to the combining bracket.

M6x%20, 4 bolts, tightening torque: 9.8 to 11.8 N-m)

(5) Affix labels*, which are provided with the interface box, to their respective cable connectors. (We
recommend affixing the labels to the connectors to avoid miss-connection in multi-axis
manipulators because the connector is common to all modules regardless of their motor power

specifications.)

* Refer to “4.10.2 RG Type (Block Diagrams)” and affix the labels correctly.

59

Signal cable
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4. Installation (Installation: RG-HM)

(6) Insert the plate nuts <7> into the T slots on the side of the X axis module opposite from the side for
the motor.
Attach the fixed-side connector box <3> to the module. (M3x6, 6 bolts, tightening torque: 0.8

(7) Insert the plate nuts <15>, the same as the procedure (6), into the T slots on the side of the Y axis
module opposite from the side of the motor. (Tightening torque: 0.8 N'm) Then attach the
moving-side connector box <11> to the module.

Use bolt holes in the bottom as shown in Figureto fix it. (M3x6, 6 bolts) Locations of the bolt
holes are different according to manipulator type. Pass the cables through the bottom opening of
the connector box. Attach the inlet cover <14> to the connector box as show in Photo and attach

it from the end side of the module. (M4x20, 1 hexagon socket setscrew)

* - o * @ * @ o
>:<©©o 0 >:<©© >:<©©
@) o) o)
* 0 x ©O% o%*
x© O O~— *o G *© @ o —

% ---- A and C type manipulator
% ---- B and D type manipulator
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4. Installation (Installation: RG-HM)

(8) Attach the support rest <20> to the X axis module.
described in procedure (6) and secure the support rest <20> by M3x6 (2 bolts, tightening torque:
0.8 N-'m).

(9) Adjust the length of the X-Y cable support*l.

Insert the plate nut <21> into the T slot as

Pass the power cable and signal cable through the cable support <19>"2. (Be careful to observe the

tangle of cables and the direction of the cable.) Attach the cable to the fixed-side connector box

<3> (M6x10, 4 bolts).

*1: Refer to “4.14 Adjusting Cable Support Length”.
*2: When connecting the user cable and pneumatic tubes, refer to “4.19 User Cables and Pneumatic

Tubes”.
X axis stroke Y axis stroke Length of cable support
350 mm
400 mm 550 mm 15 links
750 mm
350 mm
600 mm 550 mm 19 links
750 mm
350 mm
800 mm 550 mm 23 links
750 mm
350 mm
1000 mm 550 mm 27 links
750 mm

Male connector

¥ Fixed side

EZ MODULES (X5 series) Rev.2
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4. Installation (Installation: RG-HM)

90

(10) Attach the moving side of cable support to the moving-side connector box <11>.

Unfasten side bolts of each side of the cable support and remove covers (A) and blocks (B) from

the cable support temporarily (both sides of the cable support).

head cap bolt)

(M5x10, 2 bolts each side, button

Put the cable support and the cables through an opening of the moving-side connector box <11>,
then attach the covers (A) and the blocks (B) to the cable support using the side bolts. Then,

attach the blocks to the connector box using bolts.

bolt)

Side bolt
(M5%10,
4 bolts,

head cap
bolt)

(M5x10, 2 bolts each side, button head cap
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4. Installation (Installation: RG-HM)

(12)Put the cables through the center of the cable support as shown in Figure so that a full stroke
operation does not strain the cables. Use a large bending radius for the cables as much as possible
when installing them in the connector boxes. Then secure the cables with the clamps <8> to <10>,
<16> to <18>, and M4x25 (2 bolts). (2 places: put the clamp base under the cables, set the cables
on it and clamp them with the cable clamp. Do not screw the bolts too tight. Screwing the bolt

too tight may result in damaged cables or disconnection.)

Cable support <8>, <16>

<9>, <17>

N

Cable

<10>, <18>

Details of clamping cables

Connector box, fixed side

Connector box, moving side

(13) Attach the top covers to their respective connector boxes*.
Hook the edge of top cover to a groove on the side of connector box as shown in Photo and push
the other side edge to other groove.
* For the top cover of the fixed-side connector box, attach the top cover at the bottom end of the

connector box.

(14) Attach the ferrite cores to the cables referring to “4.18 Attaching the Ferrite Core”.
Refer to the step (6) through (9) in “4.6 Installation of Single Axis Modules (RH, RM)” and install
the ground, cables*, interface box, end cover, and grommet.
* For cable connection, refer to “4.10.2 RG Type (Block Diagrams)” and connect the cables

correctly.
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4. Installation (Installation: RG-HM)

Completion of RG-HM manipulator assembl

(15) Connect the manipulator to the controller referring to “4.12 Cable Connection”.

Then, perform the calibration referring to “4.13 Calibration”.
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4. Installation (Installation: YZ-MS)

4.7.2 YZ-MS Manipulator

/A\

When passing the cables through the cable support, be careful not to rub or
tangle the cables. Adjust the links of the cable support to prevent the cables
from stretching too tight, getting too loose, or twisting. Rubbing or tangling the
cables may result in damage to the cables. Damaged cables, disconnection, or

WARNING contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.
® \When removing or installing a module, there must be two or more people to work
A on it so that at least one of them can support the module while others are
removing the bolts. Removing the bolts without supporting may the module
CAUTION result in the module falling, bodily injury, and/or malfunction of the robot system.

e Table shows the codes of components of YZ-MS manipulator. Find the codes of the components

with the model number and make sure that all components are ready.

Name of Model Number
Components X5ZCIMCIS000A X5ZCIMCIS000B
RM module R114X4M00™
RSz module R114X5S0016 2 R114X5S005 2
Accessory kit R114X4A1Z0
Cable set 1 R114X5C001
Interface box R114X5B010

*1: For details of numbers substituted by [J and the mount direction type (the last alphabet) in the

model number, refer to “2.2 Model Numbers™.

*2: Numbers substituted by [J in the code vary with stroke. Refer to “4.5 Relations between the
Stroke and the Code of the Module”.
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4. Installation (Installation: YZ-MS)

e Be sure that all parts of the interface box (<1>, <2>) and accessory kit (<3> to <20>) are ready before

proceeding.

$20 grommet x 2, connector label x 2, M4x8 (1 bolt), = M5x10 (4 bolts, button head cap bolt), M4x25 (2 bolts)
M4 crown washer x 1 M4x20 setscrew (2 screws*), M3x6 (6 bolts)

*: One of the screws is a spare.

Moving side

O

o B

M5x%10 (8 bolts, button head cap bolt), M6x%10 (8 bolts), M3x6 (2 bolts)
M4x25 (2 bolts)

M6x16 (4 bolts), M5x18 (4 bolts)

The labels marked with “Y”, “Z”, and “G” are attached to the respective packages of the accessory kit.

NOTE  Be careful not to lose any parts since they are provided in exact number.

V=
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4. Installation (Installation: YZ-MS)

Interface box

Name of section Part No. Name Quantity | Hexagon socket head cap bolt
Interface box (attach to Y axis <1> | Interface box 1 M4x8 (1 bolt)
connector box) <2> | Signal short cable 1

Accessory kit

Name of section Part No. Name Quantity | Hexagon socket head cap bolt
M5x10
<3> | Connector box 1
(4 bolts, button head cap bolt)
<4> | Top cover 1
<5> | End cover 1
Connector box, fixed side . M4x20 setscrew (2 screws*)
Y . <6> | Inlet cover (plastic) 1 .
(attach to Y axis) *: One of the screws is a spare.
<7> | Plate nut 2 M3x6 (6 bolts)
<8> | Clamp base 2
<9> | Cable clamp 1 M4x25 (2 bolts)
<10> | Spacer 2
M5x10
<11> | Connector box 1
(8 bolts, button head cap bolt)
<12> | Top cover 1
C tor b i id
2 onnector ox., moving side <13> | End cover 1
(attach to Z axis)
<14> | Clamp base 2
<15> | Cable clamp 1 M4x25 (2 bolts)
<16> | Spacer 2
<17> | Y-Z cable support 28 links | M6%10 (8 bolts)
G | Cable support <18> | Support rest (plastic) 1
<19> |Plate nut 1 M3x6 (2 bolts)
— | Bracket <20> | Y-Z combining bracket 1 M6x16 (4 bolts), M5x18 (4 bolts)
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4. Installation (Installation: YZ-MS)

YZ-MS (Example: A Type)

*Interface box

*Interface box
grommet

Y-Z cable support

End cover Connector box;

moving side

Connector box,
fixed side

Inlet cover

Plate nut

*'Y axis module N 1
AN . S Support rest

Plate nut

* Z axis module Qﬁ Y-Z combining bracket

The parts that are not marked by * (asterisk) are for the accessory kit.

o No cables of the cable set are shown in the figure above.

¢ YZ-MS manipulator assemble procedures (Photographs in this section are A type.)

(1) The mount direction types of the following parts have been set at the factory.
Y axis module and moving-side connector box: A type
When using these parts in B type, refer to Table and change the position for the module cable outlet

and the orientation of the parts as required.

Mount Direction Type*1 A B
Y axis module Not necessary Reverse of cable outlet position 2
Z axis module Not necessary
Connector box, fixed side Not necessary
Connector box, moving side Not necessary Reverse L-fixture

*1: Refer to “2.2 Model Numbers”.
*2: Refer to “4.3.1 RH, RM Module (Reversing Module Cable Position)”.
*3: Refer to “ 4.16.1 YZ, RP-HMSz, RU Manipulators (Reversing L-fixture)”.
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4. Installation (Installation: YZ-MS)

(2) Drive the pins to Y-Z combining bracket.

e Drive a chamfered pin and a straight pin with a plastic hammer in the bracket for the locations

shown in Figure below. The pins are provided with the Y-Z combining bracket.

NOTE  Be careful with the orientation of the chamfered pin. See Figure for the orientation.

Be careful not to push in pins for Y axis module on the back when driving the pins.

Mount Direction Type: A Attach to the side of Z axis module opposite
from the side for the motor (4 places)

Driving orientation x & - .
of the chamfered pin @ ° @ Pin for Z axis FL-
59 40 27 module
| — Pins for Y axis
x X — Straight pin -1 /module

®

. To be driven
Right Attach to Y axis ( )
. . slider (4 places) @ % H-
/@
/

Z direction / L
Wrong Chamfered pin (To be driven)
: . o Pins for Z axis module

pr
Y direction @

Straight pin  Chamfered pin r@\/ m
‘ H | ‘FH ‘ x : These holes are not used for this

-

@E\ manipulator type.
o | Pin for Y axis module

B Attach to the side of Z axis module opposite
from the side for the motor (4 places)

“ % x
s % ®
27 40 59 Pin for Z axis

‘ i module

o1 % x

Straight pin - Attach to Y axis

(To be driven) @ 3 ﬁ @slider@places)

Z direction \ L

Chamfered pin (To be driven)
Y direction  Pins for Z axis module ﬁ
(7 \m

™ i
‘ H ! H ‘ x: These holes are not used for this

K
Pin for Y axis module

8

Mount Direction Type:

Pins for Y axis
module

U

/Q:J manipulator type.
—
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4. Installation (Installation: YZ-MS)

(3) Refer to “4.4 Mounting a Module” and mount the Y axis module to the mounting base.

(4) Turn the Z axis module over and attach the Y-Z combining bracket to its mounting surface.
(M5x18, 4 bolts: tightening torque 4.9 to 5.9 N-m)
Then attach the Y-Z combining bracket with Z axis unit to the slider of Y axis.

M6x%16, 4 bolts: tightening torque 9.8 to 11.8 N-m

e When the Z axis stroke is 200 mm, insert the pins into the lower holes to mount the bracket.
When it is 300 or 400 mm, insert the pins into the center holes to mount the bracket. Inserting
the pins into incorrect holes may increase vibration. Increasing vibration may result in

insufficient function of the robot system and/or severe equipment damage to the robot system.

Z axis stroke: 200 mm Z axis stroke: 300 or 400 mm
55 (r S oLl
Motor Motor
O O
O O O O
 4——Lower hole o */Center hole
O O O O
| I |
O O
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4. Installation (Installation: YZ-MS)

(5) Affix labels*, which are provided with the interface box, to their respective cable connectors. (We
recommend affixing the labels to the connectors to avoid miss-connection in multi-axis
manipulator because the connector is common to all modules regardless their motor power
specifications.)

* Refer to “4.10.3 YZ Type (Block Diagrams)” and affix the labels correctly.

Power cable |

A

Signal cable

(6) Insert two plate nuts <7> into T-slots on the side of Y axis module opposite from the side for the

motor. Attach the fixed-side connector box <3> to the module. Use holes shown in Figure to
mount the connector box. (M3x6, 6 bolts, tightening torque: 0.8 N-m)
Put the cables of module through the bottom opening of the connector box, then install the inlet

cover <6> on to plug the opening and secure it from the end. (M4x20, 1 hexagon socket

setscrew)
* - o * (®) * (®) o
>:<©©o 0 >:<©© >:<©©
@) o) o)
* 0 x _O% o*
— 8 —
x© O O °© e x © e °

% ----—--A type manipulator
X% ------B type manipulator
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4. Installation (Installation: YZ-MS)

(7) Attach the support rest to the Y axis module.
Y axis : <18> (plastic)

Insert the plate nut <19> to T-slot, and then attach the support rest <18>. (M3x6, 2 bolts,
tightening torque: 0.8 N-m)

(8) Attach the moving-side connector box <11> to the back of Z axis module. (M5x10, 4 bolts,
button head cap bolt)
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4. Installation (Installation: YZ-MS)

(9) Adjust the length of the Y-Z cable support .

Put the power cable and signal cable through Y-Z cable support <17>" (Be careful to observe

the tangle of cables and the direction of the cable.)
Attach the fixed side of Y-Z cable support <17> (bracket with holes) to the fixed-side connector
box <3>. (M6x10, 4 bolts)
*1: Refer to “4.14 Adjusting Cable Support Length”.
*2: When connecting the user cable and pneumatic tubes, refer to “4.19 User Cables and Pneumatic

Tubes”.
Y axis stroke Z axis stroke Length of cable support
200 mm 17 links
350 mm 300 mm 15 links Moving side
400 mm 16 links
200 mm 21 links
550 mm 300 mm 20 links
400 mm 20 links Fixed side
200 mm 25 links Cable support
750 mm 300 mm 24 links
400 mm 25 links

Female connector
‘&

O
Power and signal cables

(10) Attach the other end (moving side) of the cable support to the moving-side connector box <11>
(M6x10, 4bolts)

using the procedure described in (9).

Install the cables of Z axis module

through an edge saddle of the end cover <13> and attach the end cover to the connector box.
(M5x10, 4 bolts, button head cap bolt) Then connect the cables of Z axis module and the power

EZ MODULES (X5 series) Rev.2

cable (2 m) and signal cable (2 m).
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4. Installation (Installation: YZ-MS)

(11) Insert the cables through the center of the cable support as shown in Figure 4-24 so that they are
not strained. Use as large of a bending radius as possible, then secure the cables with the
clamping parts <8> to <10>, <14> to <16>, and M4x25 (2 bolts).

(2 places: put the clamp base under the cables, set the cables on it and clamp them with the cable
clamp. Do not screw the bolts too tight. Screwing the bolts too tight may result in damaged

cables or disconnection.)

Cable support

<8>, <14> <9>, <15>

BN

Cable

Connector box, fixed side Connector box, moving side

(12) Attach the top covers to each connector box*.
Hook the edge of the top cover to the groove on the side of connector box as shown in Photo
4-17YZ and push in the other side of the top cover.

* For the top cover of the fixed-side connector box, attach the top cover at the bottom end of the

connector box.
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4. Installation (Installation: YZ-MS)

(13) Attach the ferrite cores to the cables referring to “4.18 Attaching the Ferrite Core”.
Refer to the step (6) through (9) in “4.6 Installation of Single Axis Modules (RH, RM)” and install
the ground, cables*, interface box, end cover, and grommet.
* For cable connection, refer to “4.10.3 YZ Type (Block Diagrams)” and connect the cables
properly.

Completion of YZ-MS manipulator assembl

(14) Connect the manipulator to the controller referring to “4.12 Cable Connection”.

Then, perform the calibration referring to “4.13 Calibration”.
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4. Installation (Inst

allation: RP-HMSz)

4.7.3 RP-HMSz Manipulator

/A\

When passing the cables through the cable support, be careful not to rub or
tangle the cables. Adjust the links of the cable support to prevent the cables
from stretching too tight, getting too loose, or twisting. Rubbing or tangling the
cables may result in damage to the cables. Damaged cables, disconnection, or

WARNING contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.
® \When removing or installing a module, there must be two or more people to work
& on it so that at least one of them can support the module while others are
removing the bolts. Removing the bolts without supporting the module may
CAUTION result in the module falling, bodily injury, and/or malfunction of the robot system.

e Table shows the codes of components of RP-HMSz manipulator. Find the codes of the components

with the model number and make sure that all components are ready.

Name of Model Number '
Components X5POHOMOS0A | X5POHOMOSO0B | X5POHOMOISO0C [X5POHOMOS0D
RH module R114X5HO0O
RM module R114X5M00™
RSz module R114X5S0006 2 | R114X5S00052 | R114X5S00062 | R114X5S0015 2
Accessory kit R114X4A0P0 R114X4A0P1 R114X4A0P0 R114X4A0P1
Cable set 5 R114X5C007
Interface box R114X5B010

*1: For details of numbers substituted by [J and the mount direction type (the last alphabet) in the

model number, refer to “2.2 Model Numbers”.

*2: Numbers substituted by [] in the code vary with stroke. Refer to “4.5 Relations between the
Stroke and the Code of the Module”.
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4. Installation (Installation: RP-HMSz)

e Be sure that all parts of the interface box (<1>, <2>) and accessory kit (<3> to <31>) are ready

before proceeding.

$20 grommet X 2, connector label x 2, M5x10 (4 bolts, button head cap bolt),
M4x8 (1 bolt), M4 crown washer x 1 M4x25 (2 bolts), M3x6 (6 bolts)

<13>[<14>{<18>| <16> | <17>[ <15>

M5x10 (4 bolts, button head cap bolt), M5x10 (8 bolts, button head cap bolt),
M4x25 (4 bolts), M4x20 setscrew (2 screws*), M4x25 (2 bolts)
M3x6 (6 bolts)

*: One of the screws is a spare.

(

M6x%10 (12 bolts), M5x10 (8 bolts, button head cap bolt), M8x%20 (4 bolts), M6x20 (4 bolts),
M3x6 (4 bolts) M6%16 (4 bolts), M5x18 (4 bolts)

=
O

The labels marked with “X”, “Y”, “Z”, and “G” are attached to the respective packages of the

accessory kit.

NOTE . . .
&= Be careful not to lose any parts since they are provided in exact number.
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4. Installation (Installation: RP-HMSz)

Interface box

Name of section Part No. Name Quantity | Hexagon socket head cap bolt
Interface box (attach to <1> Interface box 1 M4x8 (1 bolt)
X axis connector box) <2> |Signal short cable 1
Accessory kit
Name of section Part No. Name Quantity | Hexagon socket head cap bolt
M5x10 (4 bolts, button head cap
<3> Connector box 1
bolt)
<4> | Top cover 1
<5> End cover 1
Connector box, fixed side
X . <6> |Slot plug 1
(attach to X axis)
<7> Plate nut 2 M3x6 (6 bolts)
<8> Clamp base 2
<9> | Cable clamp 1 M4x25 (2 bolts)
<10> | Spacer 2
) M5x10 (4 bolts, button head cap
<11> | Junction connector box 1
bolt)
<12> | Top cover 1
<13> | End cover 1
Junction connector box . M4x20 setscrew (2 screws*)
Y ) <14> |Inlet cover (plastic) 1 ]
(attach to Y axis) *: One of the screws is a spare.
<15> |Plate nut 2 M3x6 (6 bolts)
<16> |Clamp base 4
<17> |Cable clamp 2 M4x25 (4 bolts)
<18> | Spacer 4
M5x10
<19> | Connector box 1
(8 bolts, button head cap bolt)
<20> |Top cover 1
Connector box, moving
z . . <21> | End cover 1
side (attach to Z axis)
<22> |Clamp base 2
<23> |Cable clamp 1 M4x25 (2 bolts)
<24> | Spacer 2
M6x10 (4 bolts),
<25> | X-Y cable support 27 links | M5x10 (8 bolts, button head cap
bolt)
G Cable support <26> | Y-Z cable support 28 links | M6x%10 (8 bolts)
<27> | Support rest (L-shaped) 1
<28> | Support rest (plastic) 1
<29> |Plate nut 2 M3x6 (4 bolts)
Bracket <30> | X-Y combining bracket 1 M8x20 (4 bolts), M6x20 (4 bolts)
- racke
<31> | Y-Z combining bracket 1 M6%16 (4 bolts), M5%x18 (4 bolts)
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4. Installation (Installation: RP-HMSz)

RP-HMSz (Example: A Type)

X-Y cable support »End cover

Junction connector box rd

Topcover 7 |

]

i >
0L

Z < \B

End cover
Connector box,

moving side

Y-Z cable
support

Inlet cover (plastic)

*Interface box Plate nut

Connector box,

fixed side Top cover

Slot plug
/\/ﬁ -~ Support rest
7 YN J ) » 2 (plastic)
,,/"/ N o P -
NI A SN Plate nut
End cover Plate nut U X

*Y axis module

X-Y combining bracket N®

Y-Z combining bracket

*
Interface box grommet *X axis module

*Z axis module

The parts that are not marked by * (asterisk) are for the accessory kit.

¢ No cables of the cable set are shown in the figure above.

¢ RP-HMSz manipulator assembly procedures (Photographs in this section are A type.)

(1) The mount direction types of the following parts have been set at the factory.

A/C type

A/D type

When using these parts in different mount direction type, refer to Table 4-34 and change the

Y axis module, and Moving-side connector box:

X axis module, and Junction connector box:

position for the module cable outlet and the orientation of the parts as required.

Mount Direction Type*1 A B C D

X axis module Not necessary Reverse of cable outlet position Not necessary

Y axis module

Not necessary

Reverse of cable outlet
position *2 Not necessary

Reverse of cable outlet
position "2

Z axis module

Not necessary

Connector box, fixed side

Not necessary

3

Junction connector box Not necessary Reverse of connector box "

Not necessary

4

Connector box, moving side Not necessary Reverse of L-fixture " Not necessary

Reverse of L-fixture

*1: Refer to “2.2 Model Numbers”.

*2: Refer to “4.3.1 RH, RM Module (Reversing Module Cable Position)”.
*3: Refer to “ 4.15.1 RG, RP, RU Manipulators (Reversing Connector Box)”.
*4: Refer to “4.16.1 YZ, RP-HMSz, RU Manipulators (Reversing L-fixture)”.
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4. Installation (Installation: RP-HMSz)

(2) Drive the pins to Y-Z combining bracket.
e Drive a chamfered pin and a straight pin with a plastic hammer in the bracket for the locations
shown in Figure below. The pins are provided with the Y-Z combining bracket.

NOTE  Be careful with the orientation of the chamfered pin. See Figure for the orientation.
& Be careful not to push in pins for Y axis module on the back when driving the pins.

Attach to the side of Z axis module opposite
from the side for the motor (4 places)

s
N2

Driving orientation b \éﬁ w L
of the chamfered pin @“ﬁ ° @ Pin for Z axis, L
40
x

Mount Direction Type: A/C

59 27 module

ins for Y axis
module

g
% F@\Straight pin F-k

. . (To be driven)
Right Attach to Y axis o
slider (4 places) @x % ° @ K=

1\9}7 f@

Z direction / L
Wrong Chamfered pin (To be driven)
: : by Pins for Z axis module

Y direction Q

Straight pin Chamfered pin ﬂ.ﬂ\/ T
‘ "‘H ‘FH ‘ x : These holes are not used for this

@\ manipulator type.
© | Pin for Y axis module

Attach to the side of Z axis module opposite from the side
for the motor (4 places)

o s %

27 40 59
‘ i module é

Attach to Y axis

8

Mount Direction Type: B/D

Pin for Z axis

Pins for Y axis
module

Straight pin -

(To be driven) @ 3 slider (4 places)
AR
@ Te

Z direction \ L

Chamfered pin (To be driven)
Y direction  Pins for Z axis module ]
T \r@1
‘ Hj} HJ‘ ‘ x: These holes are not used for this
manipulator type.

Pin for Y axis module ©

(3) Refer to “4.4 Mounting a Module” and mount the X axis module to the mounting base.
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4. Installation (Installation: RP-HMSz)

(4) Attach the X-Y combining bracket to the slider of X axis module.

(M8x20, 4 bolts, tightening torque: 27.5 to 33.3 N-m)

(5) Secure the X-Y combining bracket to the Y axis module.

(M6x%20, 4 bolts, tightening torque: 9.8 to 11.8 N-m)

(6) Turn the Z axis module over and attach the Y-Z combining bracket to its mounting surface.
(M5x18, 4 bolts: tightening torque 4.9 to 5.9 N-m)

Then, attach the Y-Z combining bracket with the Z axis module to the slider of Y axis.
M6x%16, 4 bolts: tig

e When the Z axis stroke is 200 mm, insert the pins into the lower holes to mount the bracket.
When it is 300 or 400 mm, insert the pins into the center holes to mount the bracket. Inserting the
pins into incorrect holes may increase vibration. Increasing vibration may result in insufficient
function of the robot system and/or severe equipment damage to the robot system.
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4. Installation (Installation: RP-HMSz)

Z axis stroke: 200 mm Z axis stroke: 300 or 400 mm
o o (- 0 o [
Motor Motor
O O
O O O O
"/Lower hole {A..A,/Center hole
O O O O
L1
O O

(7) Affix labels*, which are provided with the interface box, to their respective cable connectors. (We
recommend affixing the labels to the connectors to avoid miss-connection in multi-axis
manipulator because the connector is common to all modules regardless their motor power
specifications.)

* Refer to “4.10.4 RP Type (Block Diagrams)” and affix the labels correctly.

g e
:
J

Signal cable

(8) Insert the plate nuts <7> into the T slots on the side of the X axis module opposite from the side for
the motor.

Secure the fixed-side connector <3> to the module. (M3x6, 6 bolts, tightening torque: 0.8 N-m)
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4. Installation (Installation: RP-HMSz)

(9) Insert the plate nuts <15>, the same as the procedure (8), into the T slots on the side of the Y axis

module opposite from the side of the motor. Then attach the junction connector box <11> to the
module (tightening torque: 0.8 N-m).
Use bolt holes in the bottom as shown in Figure to secure it. (M3x6, 6 bolts) Locations of the bolt
holes are different according to manipulator type. Pass the cables through the bottom opening of
the connector box. Attach the inlet cover <14> to the junction connector box <11> as show in
Photo and attach it from the end side of the module. (M4x20, 1 hexagon socket setscrew)

* - o * (®) * (®) o
>:<©@O 0 >:<©© >:<©@
@) o) o)
X0 x O% _e*
x© O O~—— °© @) x © @) °

% ---- A and C type manipulator
% ---- B and D type manipulator

(10) Attach the respective support rests to the X axis and Y axis modules.

For the X axis: <27> (L-shaped)

For the Y axis: <28> (plastic)

Insert the plate nut <29> into the T slot as described in procedure (8) and secure each support rest
by M3x6 (2 bolts, tightening torque: 0.8 N-m).
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4. Installation (Installation: RP-HMSz)

(11) Attach the moving-side connector box <19> to the back of Z axis module. (M5x10, 4 bolts,
button head cap bolt)

(12) Adjust the length of the X-Y cable support ™.
Put the power cable and signal cable through the X-Y cable support <25>", (Be careful to
observe the tangle of cables and the direction of the cable.)
Attach the X-Y cable support <25> to the fixed-side connector box <3>. (M6x10, 4 bolts)
*1: Refer to “4.14 Adjusting Cable Support Length”.

*2: When connecting the user cable and pneumatic tubes, refer to “4.19 User Cables and Pneumatic

Tubes”.
X axis stroke Y axis stroke | Length of cable support

350 mm

400 mm 550 mm 15 links
750 mm
350 mm - |

600 mm 550 mm 19 links
750 mm g
350 mm ; .

800 mm 550 mm 23 links
750 mm
350 mm

1000 mm 550 mm 27 links
750 mm

ﬁ Male connector

"\\4/
“—7-\—’ >
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4. Installation (Installation: RP-HMSz)

(13) Attach the moving side of cable support to the junction connector box <11>.

Unfasten side bolts of each side of the cable support and remove covers (A) and blocks (B) from
the cable support temporarily (both sides of the cable support). (M5x10, 2 bolts each side, button
head cap bolt)

Put the cable support and the cables through an opening of the junction connector box <11>, then
attach the covers (A) and the blocks (B) to the cable support using the side bolts. Then, secure the
blocks to the junction connector box using bolts. (M5x10, 2 bolts each side, button head cap bolt)

Side bolt
(M5x10, 4 bolts,
button head
cap bolt)

M5x10 (4 bolts, button head cap bolt)

(14) Connect the power cable (3.6 m) and signal cable (3.6 m) to the Y axis module. (2 connectors)
Then, attach the end cover <13>. (M5x10, 4 bolts, button head cap bolt)

1
Power ‘
connector

connector
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4. Installation (Installation: RP-HMSz)

(15) Adjust the length of the Y-Z cable support*.
Pass the power cable and signal cable through the Y-Z cable support <26>. (Be careful to observe
the tangle of cables and the direction of the cable.)
Attach the fixed side (bracket with holes) of the Y-Z cable support <26> to the junction connector
box <I1>. (M6x10, 4 bolts)
* Refer to “4.14 Adjusting Cable Support Length”.

Y axis stroke Z axis stroke Length of cable support

200 mm 17 links

350 mm 300 mm 15 links
400 mm 16 links ,
200 mm 21 links

550 mm 300 mm 20 links
400 mm 20 links e
200 mm 25 links

750 mm 300 mm 24 links
400 mm 25 links

Female connector

Power and signal cables

(16) Attach the other end (moving side) of cable support <26> to the moving-side connector box <19>
using the procedure described in (15). (M6x%10, 4 bolts)
Install the cables of Z axis module through an edge saddle of the end cover <21> and attach the end
cover to the moving-side connector box (M5x10, 4 bolts, button head cap bolt), then connect the

cables of Z axis module to the power cable (3.6 m) and signal cable (3.6 m).
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4. Installation (Installation: RP-HMSz)

(17) Insert the cables through the center of the cable support as shown in Figure 4-29 so that they are
not strained. Use as large of a bending radius as possible when fix them to the connector boxes.
Then fasten them with the clamping parts <8> to <10>, <16> to <18>, <22> to <24>, and M4x25
(2 bolts). (4 places: put the clamp base under the cables, set the cables on it and clamp them with
the cable clamp. Do not screw the bolts too tight. Screwing the bolts too tight may result in
damaged cables or disconnection.)

Cable support <8> <16> <22> <9> <17> <23>

AN

Cable

<8> <16> <22>

Details of clamping cables

Junction connector box Junction connector box
Y-Z cable support side X-Y cable support side

Connector box, fixed side Connector box, moving side
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4. Installation (Installation: RP-HMSz)

(18) Attach the top covers to their respective connector boxes*.
Hook the edge of the top cover to the groove on the side of connector box as shown in Photo and

push the other side edge to other groove.

* For the top cover of the fixed-side connector box, attach the top cover at the bottom end of the

connector box.

(19) Attach the ferrite cores to the cables referring to “4.18 Attaching the Ferrite Core”.
Refer to the step (6) through (9) in “4.6 Installation of Single Axis Modules (RH, RM)” and install
the ground, cables*, interface box, end cover, and grommet.
* For cable connection, refer to “4.10.4 RP Type (Block Diagrams)” and connect the cables

properly.
Completion of RP-HMSz manipulator assembl

(20) Connect the manipulator to the controller referring to “4.12 Cable Connection”.

Then, perform the calibration referring to “4.13 Calibration”.
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4. Installation (Installation: RU-HMSz)

4.7.4 RU-HMSz Manipulator

/A\

® When passing the cables through the cable support, be careful not to rub or
tangle the cables. Adjust the links of the cable support to prevent the cables
from stretching too tight, getting too loose, or twisting. Rubbing or tangling the
cables may result in damage to the cables. Damaged cables, disconnection, or

WARNING contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.
® When removing or installing a module, there must be two or more people to work
A on it so that at least one of them can support the module while others are
removing the bolts. Removing the bolts without supporting the module may
CAUTION result in the module falling, bodily injury, and/or malfunction of the robot system.

e Table shows the codes of components of RU-HMSz manipulator.

with the model number and make sure that all components are ready.

Find the codes of the components

Name of Model Number’

Components |y sqHOMOS1A] X5UOHOMOS1B [X5U0HOMOS1C] X5UOHOMOS1D
RH module R114X5HO00™

RM module R114X5M00

RSz module R114X5S00162 | R114X5S00152 | R114X5S00062 | R114X5S00752
RU module™ R114X5U001
Accessory kit R114X4A0P0 | R114X4A0P1 | R114X4A0P0 | R114X4AO0P1
Cable set 5 R114X5C007

Interface box R114X5B010

*1: For details of numbers substituted by [ and the mount direction type (the last alphabet) in the

model number, refer to “2.2 Model Numbers”.

*2: Numbers substituted by [l in the code vary with stroke.

Stroke and the Code of the Module”.
*3: Cables are provided along with RU module.
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4. Installation (Installation: RU-HMSz)

e Be sure that all parts of the accessory kit, interface box, and RU module are ready before proceeding.
For the parts of the accessory kit and interface box.

RU Module (A/C type) U Cable
/ Su
pport

Hexagon socket head cap bolt M6x12 (4 bolts)
Hexagon socket head cap bolt M5x%10 (2 bolts)

Plain washer M5 (2 pcs.)

RU-HMSz (Example: A/C Type)

RU module is connected to RP-HMSz.
(Only Z axis of RP-HMSz is drawn in this figure.)

RU Module

/Z axis module

o No cables of the cable set are shown in the figure above.
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4. Installation (Installation: RU-HMSz)

¢ RU-HMSz manipulator assembly procedures

(Photographs in this section are A type.)

(1) The mount direction types of the following parts have been set at the factory.

Y axis module, RU module, and Moving-side connector box: A/C type

X axis module, and Junction connector box:

A/D type

When using these parts in different mount direction type, refer to Table and change the position for

the module cable outlet and the orientation of the parts as required.
Mount Direction Type’ A B C D
X axis module Not necessary Reverse of cable outlet position Not necessary

Y axis module Not necessary

Reverse of cable outlet

Not necessary

Reverse of cable outlet

position "2 position 2
Z axis module Not necessary
Reverse of RU Reverse of RU
RU module Not necessary v Not necessary .
module module

Connector box, fixed side

Not necessary

Junction connector box Not necessary

Revers

N
e of connector box

Not necessary

Connector box, moving side Not necessary

Reverse of L-fixture "

4 Not necessary

Reverse of L-fixture ™

*1: Refer to “2.2 Model Numbers”.

*2: Refer to “4.3.1 RH, RM Module (Reversing Module Cable Position)”.
*3: Refer to “ 4.15.1 RG, RP, RU Manipulators (Reversing Connector Box)”.
*4: Refer to “4.16.1 YZ, RP-HMSz, RU Manipulators (Reversing L-fixture)”.

*5: Refer to “4.17 Reversing RU Module”.

(2) Refer to the section “4.7.6 RP-HMSz Manipulator” (from the beginning to the assembly procedure

(16)) and install Axis 1, Axis 2, and Axis 3.

3)

connector box.

“)

Insert the cables through the Y-Z cable support and then X-Y cable support.

Install the cables of RU module through an edge saddle of the end cover on the moving-side

Binding the connectors with tape (gummed tape, etc.) can allow you to insert the cables through the

cable supports easily.

®)

respective connector boxes.

(6)

Refer to assembly procedure (17) in “4.7.6 RP-HMSz Manipulator” and secure the cables to the

Refer to assembly procedure (18) and (19) in “4.7.6 RP-HMSz Manipulator”, and attach the ferrite

cores to the cables and install the top cover, ground wire, cable, interface box, end cover, and

grommet to the respective connector boxes.
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4. Installation (Installation: RU-HMSz)

(7) Attach the U plate 1 to the slider of Z axis with four hexagon socket head cap bolts (M6x12,
tightening torque: 11.7 N-m).

U Plate 1

(8) Secure the U support 2 to the top side of the Z axis module with two hexagon socket head cap bolts
(M5x%10, tightening torque: SN-m) and two plain washers (M5).

>

(9) Connect the manipulator to the controller referring to “4.12 Cable Connection”.

Then, perform the calibration referring to “4.13 Calibration”.
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4. Installation (Installation: Additional Modules)

4.8 Installation of Additional Modules

/A\

m Be sure to connect the cables properly. Do not allow unnecessary strain on the

cables. (Do not put heavy objects on the cables. Do not bend or pull the cables
forcibly.) Unnecessary strain on the cables may result in damage to the cables,
disconnection, and/or contact failure. Damaged cables, disconnection, or

WARNING contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.
When removing or installing the module, there must be two or more people to
& work on it so that at least one of them can support the module while others are
removing the bolts. Removing the bolts without supporting the module may
CAUTION result in the module falling, bodily injury, and/or malfunction of the robot system.
NOTE  The interface box has the power connectors and signal connectors that are available for up
&=  to four axes. To add new modules to the robot system, use unused connectors and

external cables. The total number of manipulators allowed in the robot system is four.
However, some type of modules cannot be added.

EZ MODULES (X5 series) Rev.2 121



4. Installation (Installation: Additional Modules)

Available Combinations of Additional Modules
First Manipulator: Single Axis

First Manipulator | Second, Third, Forth Manipulators (Additional)
Specifications Single axis Two axis manipulator
TYPE RH RM RSz RG-HM YZ-MS
Single RH Max.3 | Max.3 - 1 -
axis RM Max.3 | Max.3 - 1 -

Max.3: Up to three additional modules can be installed.

1: One additional module can be installed.

-: No additional module can be installed.

First Manipulator: Two Axis

First Manipulator

Second, Third, Forth Manipulators (Additional)

Specifications Single axis Two axis manipulator
TYPE RH RM RSz RG-HM YZ-MS

Two | RG-HM | Max.2 | Max.2 - 1 -

axis | yzMs | Max.2 | Max2 | - 1 -

Max.2: Up to two additional modules can be installed.

1: One additional module can be installed.

-: No additional module can be installed.

First Manipulator: Three Axis

First Manipulator

Second, Third, Forth Manipulators (Additional)

Specifications Single axis Two axis manipulator
TYPE RH RM RSz RG-HM YZ-MS
Three |RP-HMSz 1 1 — — -
axis

1: One additional module can be installed.

-: No additional module can be installed.

122
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4. Installation (Installation: Additional

Modules)

Connection Diagrams of Additional Modules
Single Axis + (Single Axis x 3)

Three RH modules are ) Second Thirq Forth
added to one RH module. First Manipulator Manipulator Manipulator
Manipulator (Additional (Additional (Additional
Module) Module) Module)
Controller RH RH RH RH

Signal Cable {l

~—

External Cable

Power Cable

Two Axis + (Single Axis x 2)

Two RH modules are added

- . Second Third
to RG-HM manipulator. First Manipulator Manipulator
Manipulator (Additional (Additional
Module) Module)
RG-HM RH RH
Controller

Signal Cable {l

/9\//

Power Cable External cable

EZ MODULES (X5 series) Rev.2

123



4. Installation (Installation: Additional Modules)

Two Axis + Two Axis

One RG-HM manipulator is
added to RG-HM manipulator.

Controller

Signal Cable

Power Cable

Second Manipulator

First Manipulat
irst Manipuiatar (Additional Module)

RG-HM RG-HM

v

External Cable

Three Axis + Single Axis

One RH module is added
to RP-HMSz manipulator.

Controller

Signal Cable

Power Cable

Second Manipulator

First Manipulator (Additional Module)

RP-HMSz

RH

\/

External Cable

124
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4. Installation (Installation: Additional Modules)

e Required parts are listed in tables below. Find the codes of the components with the model number

and make sure that all components are ready.

RH, RM Module (Additional Module)

Name of
Components

Model Number '

X5SLIHOO000AA

X5SLIMOO00AA

RH module

R114X5HOOO 2

RM module

R114X5M0CI] 2

Accessory kit

R114X4A0S0

R114X4A0S0

External cable

R114X5C000

Connector cover

R114X4B020

RG-HM Manipulator (Additional Modules)

Name of Model Number’
Components | x5 HEIMO0AA | XSGTIHOIMOOAB | X5GOIHCIMOOAC | X5GTIHCIMOOAD
RH module R114X5H0O00
RM module R114X5M00™
Accessory kit R114X4A0G0 | R114X4A0G1 | R114X4A0GO | R114X4A0G1
Cable set 3 R114X5C003
Connector cover R114X4B020

*1: For details of numbers substituted by [ and the mount direction type (the last alphabet) in the

model number, refer to “2.2 Model Numbers™.

*2: Numbers substituted by [] in the code vary with stroke.

Stroke and the Code of the Module”.
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4. Installation (Installation: Additional Modules)

4.8.1 First Manipulator

(1) Remove the end cover from the fixed-side connector box. Then, remove two
grommets on the end cover and the interface box.

(2) Affix labels, which are provided with the
interface  box, to respective cable
connectors.

Refer to respective block diagrams in
“4.10.6 Examples for Additional Modules”
and affix the labels correctly.

(We recommend affixing the labels to the
connectors to avoid miss-connection in
multi-axis combination because the
connector is common to all modules
regardless their motor power
specifications.)

(3) Connect the power connector and signal
connector of the external cable to the
interface box.

Refer to respective block diagrams in
“4.10.6  Examples for  Additional
Modules”, and connect them correctly.

(4) Mount the interface box on the connector
box.
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4. Installation (Installation: Additional Modules)

(5) Insert the stopper of the external cable = y - y .
to the opening on the end cover of the § X
connector box, and secure the end
cover.

Brake release switch

(6) When you do not insert any other cable
to the opening on the end cover, attach
one of the grommets removed in step
(1) to the opening.

Brake release switch
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4. Installation (Installation: Additional Modules)

4.8.2 Second, Third, Forth Manipulators

¢ All procedures hereunder are common to RG-HM manipulators, and RM modules. The additional RH

128

module is shown as an example in the following photographs.

(M

2

3)

)

®)

Affix labels, which are provided with the interface box or cable set, to respective
cable connectors. Refer to respective block diagrams in “4.10.6 Examples for
Additional Modules” and affix the labels correctly.

(We recommend affixing the labels to the connectors to avoid miss-connection in
multi-axis combination because the connector is common to all modules regardless
their motor power specifications.)

Refer to respective procedures below and

install an additional module.

RH, RM: From the beginning to (4) in “4.6
Installation of Single Axis
Modules (RH, RM)”

RG-HM: From the beginning to (13) in
“4.7.1 RG-HM Manipulator”

Connect the external cables whose other
sides are connected to the first manipulator
to the power and signal cables from the
additional module.

Refer to respective block diagrams in
“4.10.6 Examples for Additional Modules”
and connect the cables correctly.

Insert the stopper of the external cable to
the opening on the end cover of the
connector box, and secure the top cover
and end cover.

When you do not insert any other cable to
the opening on the end cover, attach the
provided $20 grommet to the opening.

Grommet ($20%1)
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4. Installation (Installation: Additional Modules)

(6) Attach the provided grommets (¢p22x1 and
$14x3) to the connector cover.

Grommet ($22%1)
Grommet ($14%3)

(7) Connect the manipulator to the controller referring to “4.12 Cable Connection”.
Then, perform the calibration referring to “4.13 Calibration”.
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4. Installation

4.9 Mounting End Effector to Slider

m |f you use an end effector equipped with a gripper or chuck, connect wires and/or
pneumatic tubes properly so that the gripper does not release the work piece
when the power to the robot system is turned OFF. Improper connection of the
wires and/or pneumatic tubes may damage the robot system and/or work piece
as the work piece is released when the Emergency Stop switch is pressed.

I/0O outputs are configured at the factory so that they are automatically shut off (0)
by power disconnection, the Emergency Stop switch, or the safety features of the
robot system.

/N

WARNING

m After mounting an end effector to the slider, make sure that, by moving the slider
manually, no interference to peripheral equipment exists.

CAUTION

e Use specified mounting bolts in Table.

e When using ¢8H7 pin holes, refer to Figure 4-39 for dimensions of locating pins.

RSz RU module RU module
RH module RM module module (Slider side) | (U axis rotating side)
Bolt diameter M8 M6 M6 M6 M4
Serew-in 12 to 16 mm 9to 12 mm 6 to 8 mm 9to 12 mm 7 mm
depth
Tightening 333 N'm 14.7 N'm 11.7 N'm 11.7 N'm 49 N'm
torque (340 kgf-cm) (150 kgf-cm) (120 kgf-cm) (120 kgf-cm) (50 kgfcm)
[Unit: mm]
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4. Installation

/
Work

700,

/
“Work
72z

RH module RM module RSz module
$8h7 Straight pin
;@Z ¢8h7 Straight pin
’7%’/ $8h7 Straight pin
0 %
= w0
T S
e b 8
- Q =
[e0]
<
Chamfered pin Chamfered pin Chamfered pin
[}
S} o 5
=] 2 ©

7,
Work

/////

RU module
(slider side)

$Bh7 Straight pin

N

60 +0.05

Chamfered pin

8 or less

2
Work

2

Chamfered pin details

6.6 or less

2.2 or less

—T
sl

e For details of RU module (U axis rotating side), refer to the outer dimensions in “2.5.4 Four Axis

Manipulators”.

e When designing an end effector, consider the transportable moment in Table 2-11 (Single Axis) in

“2.6 Specifications”.

410 Block Diagrams (Wiring

o This section shows the internal connections in the robot module.

/N

CAUTION

® To avoid miss-connection in multi-axis combination, affix the provided connector
labels to the connectors that are enclosed with [ | in the diagram.

EZ MODULES (X5 series) Rev.2

131




4. Installation (Block Diagram: Single Module Type)

4.10.1

Single Module Type

e This diagram is for the case where a single module is connected to J1 axis.

132

J1 Motor

When a single module is connected to J2, J3, or J4 axis, connect it as shown in this diagram.

However, the connector numbers should be changed according to the axis.

* Signal short cable 0.2m

Interface box
T T Tt T T T A

|
X100 NP 110
I '_‘__|
: T
| |
! X120
I Power

—

| connector !
|
| (POWER) X130 |
|

|
N
! X140 i
|

|
B
! |
| |
| |
| |
! I
’ |
i X10 X1 | BRE
| x10 [ =

B |

: ]J xB11 LCX
! | XBS i
| x20 ] XB1
! l
! l
! L l
i X30 ] _____________________}
! XBS ;
[ ———— Brake release SW|
| x40 [ Connecting thi ,'
| connectoris unnecessary.
T |
| a
i D-sub X50| ] |
|
S
! I k
! I i
! x4 | ] — BATTERY !
| | X60 !
' | Battery box |
L N A ]

EZ MODULES (X5 series) Rev.2



4. Installation

4.10.2 RG Type

e This diagram is for the case where the RG-type modules are connected to J1 and J2 axes. When the
RG-type modules are connected to the other axes, connect them as shown in this diagram. However,

the connector numbers should be changed according to the axes.
J1 Motor J2 Motor

— X5 Cable set 1: RG

Interface box

T i X121 xB21[¥9

X100 X110,J_ M |_”J5pin 2pin 2pin |-13pin
i X121 x21 | [xB21

Power X120 ,—i—

connector I:_ Internal Pgwer cable 1

(POWER) X130 |:[ - RG (2m)
|
|

Internal Signal cable 1: RG (2m)

Connecting this J

connector is unnecessary.

D-sub X50 | }

| |

| |

| |

x4 | ] = BATTERY |
| X60 |

|

: Battery box
____________________ [ AR

L ———Brake release SW,
X40 [Fj ;

Internal User cable 1 : (4m)
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4. Installation

4.10.3 YZType

® This diagram is for the case where the YZ-type modules are connected to J1 and J2 axes. When the
YZ-type modules are connected to the other axes, connect them as shown in this diagram. However,
the connector numbers should be changed according to the axes.

J2 Motor J3 Motor (Z)
—— X5 Cable set 1
Brake

Interface b
M ————— X131 x31 JlxB31
X100 xito | 4pin [12pin [ 5pin (12pin '] 3pin '
| = x131J REXN | x31 | [xB31
' |
[ X120
:Power X120 IL:
:connector IT

|
:(POWER) X130 X130
|
! IT Internal Power cable 1:2m

|
! X140 |
[ — 3
' |
! |
' |
' |
' |
! |
' |
' |
! |

|
I X0 J *,
: *_ |
! hoel] 2
! x20 [ ] [
! X21 jmug X21

XBS L

! XB21flXB21
| g
[ XB1_ |
I L —E:H Internal Signal cable 1:2m
| -] h
: e _i *
! | 1 Reconnected
! xa0 [~ e~} Brake release SWi signal short cable to X20
! [(j XBS XBS :

_____________________ |
| |
! | Internal User cable 1: 4 m
i D-sub X50 | 7} |
|
| e—,’M - [
! l I 2 Peel off the connector labels
! x4 [ ] : = BATTERY i X10, X11. XB11, and affix
: 1 X60 | new ones on the connectors.
| | |
| 3 Battery box |
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4. Installation

4.10.4 RP Type

e This diagram is for the case where the RP-type modules are connected to J1, J2, and J3 axes. When
the RP-type modules are connected to the other axes, connect them as shown in this diagram.
However, the connector numbers should be changed according to the axes.

J1 Motor J2 Motor J3 Motor (Z)
———— X5 Cable set 5
Brake
Interface box ___ . ! x121ff x21 AW g2pim 3pln
| ! . . .
:X100 X110 110 i 5pin' '|2pin 4 pin |_HJ2 pin M 5 p|n|_r 3 pin i
e X121 XB21] X131 BCHM | X31
1X120
Power X120
connector 'T Internal|Power
(POWER) X130 X130 cable1:2m
IT Internal |Power
X140 I cable 2:3.6 m
4¢:|
— |
|
|
ARRAL 11
X10 | | 3

x20 | ] '
= I XBS, Internal Signal cable 1:2m

x30 [}

Internal Signal cable 2: 3.6m

I

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

:

|

| L
| NFEE XB11
! XBSjJ T
! XB{1 -1
| |
: X20 Rl
|

| |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

I

|

|

|

|

|

|

|

|
|
| Internal User cable 1: 4 m
D-sub X850 | "]

|
I ]
| |
- :
X4 j ; [ BATTERY :
:XGO :
| |
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4. Installation

4.10.5 RU Type

e Connect the RU-type modules to J1, J2, J3, and J4 axes.

When the RU-type modules are connected to the other axes, connect them as shown in this diagram.

However, the connector numbers should be changed according to the axes.

J3 Motor (Z

J4 Motor

—{

M LF
41

3pin

J1 Motor J2 Motor
e X5 Cable set 5
————— X5 U Cable unit
(4.5m)
Brake
Interf: b
SRRt : X121 P'“ 131) XB31
X100 X110 X110 I plnr 2pin pin H 2pin|"5pin|! 2p|n
= x121] [ x21] [xB21] X131 BEY
1X120
Power X120 L
connector 'T Internal Power
POWER X130 cablle1:2m
( ) X130 (L
L;‘ Internall Power
cablle2:36m

|
X140 L X140

Internal Signal cable 1:2m

Internal Signal cable 2: 3.6 m

|
! I
| D-sub | | X50 | Internal User cable 1: 4 m
! X50 L~ !

[T~~~ " " =7 =~-—~ A
! I I
| I I
! X4 | ] ; - BATTERY !
: 1X60 |
I I Battery box I
. - S I
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4. Installation

4.10.6 Examples for Additional Modules

4.10.6.1 RG + Additional Modules (Adding single modules to J3 and J4 axes)
e The RG-type modules are connected to J1 and J2 axes and additional single modules are connected to
J3 and J4 axes. When these modules are connected to different axes, connect them as shown in this
diagram. However, the connector numbers should be changed according to each axis.

Additional module
RG (First Manipulator) (Second Manipulator)
J1 Motor J2 Motor J3 Motor

External Cable : 2 cable

Interfacebox X132 X31 [1XB31
X100 | aTa ATy M Pe o XBL
! X110 e (o L [L15pin '|2pin| |2pin| | 3pin
| T x132] B | x31] [xB31
| |
| Power X120 Elj
e =
| X130 X130 Bush o
| —Ej— itional module
I i (Third Manipulator)
I X140 ! J4 Motor
! e B
| |
LT 1x140
| |
|
| |
|
| |

|
! I
l %10 [ r= X141 XB41
| ﬁj il XB1
i XBS T 1 T 5pin 1 2pin| " |2pin|_| 3pin
| L |
 xeo[ : 141 a1
: 3
| T
! XBS I
! C

| External cable : 6
| L - xternal cable : 6 m Bush
| X30 | _! et E]
| X30 !
! | XBS }F ._L. External cable : 6 m
i X40 BJ te=! Bush

X40 ST
XBS |
XBS |- —F——""1Brake release S

Connecting-this-————————————— T
X50 :
D-sub — connlkactor is unnecessary.
x50 L o
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4. Installation

4.10.6.2 RG + Additional Modules (Adding two-axis modules to J3 and J4 axes)

e The RG-type modules are connected to J1 and J2 axes and additional modules are connected to J3 and
J4 axes. When these modules are connected to different axes, connect them as shown in this
diagram. However, the connector numbers should be changed according to each axis.

RG (First Manipulator) RG (Second Manipulator)

J1 Motor J2 Motor J3 Motor
X5 Cable set 3: RG

Interface box X132 X31 §XB31
] ! XB1
X100 | Oy ) (spint ) 2pin
| x1o L L
! L= X132 X31 pin ¥ 3pin
| |
: Power X120 [lj
I connector |
| (POWER) X130 50
} e — RG (Second Manipulator)

|
I | J4 Motor
| x40 L
|
| |
! - x14o Bush
|
! .

|
| |

|

|
| | X142 642
o xi0[] = 1 i
| %'J b 4pin in|" | 2pin|_|2pin|' | 3pin
|
: 'XBS - X142 "
I L | 2

1

! X20 | }— |
| N 5! X141
! BS | 4pin 5pinl_I2pinL_12pinl_1 3pin
i - X141 xB41| PEY
' L ' External cable : 6 m
i x30 [ ] - —
| J B
! | XBS ..L. External cable : 6 m *a
|
- xeold e N
| X40 XBS ! 1:RG:Internal Power Cable 1: 2 m
I XBS g this——
[ Connec g this Brake release S\M *Z:RG:Internal Signal Cable 3: 2 m
| connector is unnecessary.________ P,
: : 3:Internal User Cable 3: 4 m

|
| D-sub | x50 !
| x50 L !
| | i
| I I
| xa [ = BATTERY | |
I | X60 i
| L Battery box !
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4. Installation

4.10.6.3 YZ + Additional Modules (Adding two-axis modules to J1 and J4 axes)

e Figure 4-47 is for the case where the YZ-type modules are connected to J2 and J3 axes and additional
modules are connected to J1 and J4 axes. When these modules are connected to different axes,
connect them as shown in this diagram. However, the connector numbers should be changed
according to each axis.

YZ (First Manipulator) RG (Second Manipulator)
J2 Motor J3 Motor (Z) J1 Motor
X5 Cable set3: RG
Brake

Interf box
:—”—e——af‘ff——————————————] X111 x11 ]fxz1188
X100 !
! X110 @m AUATATA Y Mispin M2pin | J2pin_J3pin
| : X111 X11
|
| Power X120 IL:
! connector Lr -
I (POWER ]
: ( ) X130 E': E; RG (Second Manipulator)
' i J4 Motor
| ! A
|
! X140 Internal cable : 6 m
! -
I |
! |
: |
! I }
! |
| _Lnl Bush
| . xia2 xa22
! ! 4pin|_HJ [,5piniT1, 2pin; 2pinT,3pin
I =
| oo .
! XB217 1 2
! L X141 XB1
| XB1 | 4pin 5pin| 112pin | | 2pin| 1 3pin
| I 2 pin|. p
| x30 [ ] : X141
! I
! I
! | I Bush I

|
' I
' L Internal cable : 6 m *
' = I"'IBUSh 3
i X40 _ m— Lt
! {_____________________l *1:RG:Internal Power Cable 1: 2 m
' XBS f * .
! [ Brake release SW| 2:RG:Internal Signal Cable 3: 2 m
| t
| X50 : “““““““““““ *3:Internal User Cable 3: 4 m
i D-subX50 | 7] ;

e — :
| I [
I @ } I
! X4 | ] — = BATTERY !
! 1 X60 I
! | Battery box |
,,,,,,,,,,,,,,,,,,,,,, L __
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4. Installation

4.10.6.4 RP + Additional Module (Adding single-axis module to J4 axis)

e Figure 4-48 is for the case where the RP-type modules are connected to J1, J2, and J3 axes, and one
additional module is connected to J4 axis. When these modules are connected to different axes,
connect them as shown in this diagram. However, the connector numbers should be changed
according to each axis.

RP (First Manipulator) Additional module
(Second Manipulator)
J1 Motor J2 Motor J3 Motor (Z) J4 Motor
—— External Cable
Brake
Interface box X141
TTTTT T T [ T )
| [ 4pin[_ ]| 3pin
X100 x10 L Cy O oy
T { 1+ X141
| |
| |
:Power X120 rL—l
| L
:connector : |
POWER

:( ) X130 o
I L=
| X140 1ECEN)
I
- :
| I
| |
I x10 | ] [Ij
| -
l o —
I |
| |
I =

=
i x20 [ ] |
! —
| T
| x30 [ ] i s -
! -
! — XBS Brake release SWi
T | T External Cable: 6 m
! X40
|
I
| D-sub X50
! [T T T T T T T T T T T T T T T ml
| j | |
I x4 | ] = BATTERY |
| 1X60 i
| : Battery box |
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4. Installation

4.10.7 Connector Label

AN

® To avoid miss-connection in multi-axis combination, affix the provided connector
labels to the connectors that are enclosed with [ | in the diagram.

CAUTION
x 2 sets
User )
cable Power cable connector Signal cable connector
AXIS — 1 2 3 4 1 2 3 4 — —
I/F Box — X110 | X120 | X130 | X140 | X10 X20 X30 X40 — —
Motor — X111 X121 | X131 | X141 X1 X21 X31 X41 — —
Additional — X112 | X122 | X132 | X142 X12 X22 X32 X42 — —
Brake release sw — — — — — — — — — XBS
Brake — — — — — — — — — XB1 XB2
Battery XB11 | XB21 | XB31 | XB41 | XB12 | XB22 | XB32 | XB42
User X50 — — — — — — — — —
o Refer to the block diagram for each type and affix the labels to the connectors.
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4. Installation

4.11

142

Connector Pin Assignments

I’'F BOX
Power connector Connector X110
No. No. Line color
1 1U 1 BLK
3 1V 2 WHT
6 1w 3 RED
FG 4 GRN/YLW
Connector X120
10 2U 1 BLK
14 2v 2 WHT
16 2w 3 RED
FG 4 GRN/YLW
Connector X130
15 3U 1 BLK
13 3V 2 WHT
9 3w 3 RED
FG 4 GRN/YLW
Connector X140
4 4u 1 BLK
2 4v 2 WHT
7 4w 3 RED
5 FGND ——FG FG 4 GRN/YLW
17 FGND ——FG
8 N.C.
12 N.C.
1 N.C.
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4. Installation

X10, X20, X30, X40 Single Relay Board

No. Connect to
1A FGND
1B N.C.
2A *S
2B *S—
3A N.C.
3B N.C.
4A N.C.
4B EMB+
5A N.C.
5B N.C.
6A ENC+5V
6B EGND
7A BAT+
7B BAT-
8A N.C.
8B N.C.
9A N.C.
9B N.C.
10A N.C.
10B N.C.
11A N.C.
11B BRK-
12A N.C.
12B +V24
13A N.C.
13B N.C.

X5 Battery Extension Cable

Signal Relay Board Side

No.

Line color

ORN

X60 Connector

No.

Line color

WHT

ORN

X60 Battery Connector

No.

Line color

RED

WHT

BLK

EZ MODULES (X5 series) Rev.2
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4. Installation

Motor Power Connector

No. Line color
1 u BLK
2 \Y WHT
3 w RED
4 FGND GRN/YLW
Motor Signal Cable
No. Line color
1 S SKY
2 S- SKY/(WHT)
3 ENC_PWR RED
4 ENC_GND BLK
5 FG FG

Motor Brake Lead (Only for RSz module)

No. Line color
1 Brake terminal | BLK
2 Brake terminal | BLK
Internal Power cable 1 : 2min length
X5 U Cable Unit (Power) : 4.5 minlength
RH2000 Cable Unit (Power) 1.2 min length

Connector on the I/F Box side (male) Connector on the motor side (female)

144

No. Line color No. Line color
1 BLK 1 BLK
2 WHT : : 2 WHT
3 RED ; 3 RED
4 GRN Shield L H{4 GRN Shield
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4. Installation

X5 U Cable Unit (Signal)
RH2000 Cable Unit (Signal)

4.5 min length
1.2 min length

Connector on the signal relay board side

No.

Line color

1A

Shield

1B

2A

BLU/(WHT)

Connector on the motor side

No.

Line color

2B

WHT/(BLU)

BLU/(WHT)

3A

3B

4A

4B

5A

5B

6A

PPL/(WHT)

WHT/(BLU)

PPL/(WHT)

WHT/(PPL)

a (DWW N (=

Shield

6B

WHT/(PPL)

7A

BLU/(BRN)

Battery connector

7B

BRN/(BLU)

1

BLU/(BRN)

8A

8B

9A

9B

10A

10B

1A

11B

12A

12B

13A

13B

2

BRN/(BLU)

EZ MODULES (X5 series) Rev.2
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4. Installation

Internal Signal cable 1

Internal Signal cable 2

2 minlength

3.6 min length

Connector on the signal relay board side

Connector on the motor side

No.

Line color

BLU/(WHT)

WHT/(BLU)

PPL/(WHT)

WHT/(PPL)

a (W (N |-

Shield

Battery connector

BLU/(BRN)

BRN/(BLU)

XB1: Brake connector

(Only for the module with brake)

RED/(WHT)

No. Line color
1A Shield

1B

2A BLU/(WHT)
2B WHT/(BLU)
3A YLW/(WHT)
3B

4A

4B RED/(WHT)
5A

5B

6A PPL/(WHT)
6B WHT/(PPL)
7A BLU/(BRN)
7B BRN/(BLU)
8A

8B

9A

9B

10A

10B

11A

1B WHT/(RED)
12A

12B BLU

13A

13B

1 BLU

2 WHT

WHT/(RED)

XBS: Brake release sw connector

WHT

Diode connector

1

(Only for the module with brake)
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4. Installation

Internal Signal cable 3

Internal Signal cable 4

Signal short cable

2 min length
3.6 min length

0.2 min length

Connector on the external cable side

No.

Line color

BLU/(WHT)

Connector on the motor side

No. Line color

WHT/(BLU)

BLU/(WHT)

PPL/(WHT)

WHT/(BLU

WHT/(PPL)

)
PPL/(WHT)
)

a | (W IN |[=

Shield

Battery connector

1

BLU/(BRN)

WHT/(PPL

a | (W [N =

Shield

Battery connector

2

BRN/(BLU)

1 BLU/(BRN)

XB1: Brake connector

RED/(WHT)

2 BRN/(BLU)

XB2: Brake connector

WHT/(RED)

WHT

BLU

EZ MODULES (X5 series) Rev.2

— RED/(WHT)
WHT/(RED)
Diode connector
1 WHT
—1 2 BLU 2
3 3
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4. Installation

Internal User cable 1

Signal relay board side: X50

: 4 minlength

No. Line color
1A BLU/(WHT)
1B WHT/(BLU)
2A YLW/(WHT)
2B WHT/(YLW)
3A GRN/(WHT)
3B WHT/(GRN)
4A RED/(WHT)
4B WHT/(RED)
5A PPL/(WHT)
5B WHT/(PPL)
6A BLU/(BRN)
6B BRN/(BLU)
7A YLW/(BRN)
7B BRN/(YLW)
8A GRN/(BRN)
8B Shield

Redundant line: BRN/(GRN)
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Line color
BLU/(WHT)
WHT/(BLU)
YLW/(WHT)
WHT/(YLW)
GRN/(WHT)
WHT/(GRN)
RED/(WHT)
WHT/(RED)
PPL/(WHT)
WHT/(PPL)
BLU/(BRN)
BRN/(BLU)
YLW/(BRN)
BRN/(YLW)
GRN/(BRN)
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4. Installation

Connector on the motor

No.

Line color

BLK

WHT

RED

AW [N |-

GRN Shield

Line color

BLU/(WHT)

WHT/(BLU)

PPL/(WHT)

WHT/(PPL)

a |~ (WIN |-

Shield

Battery connector

1

BLU/(BRN)

2

BRN/(BLU)

XB1: Brake connector

(Only for the module with brake)

RED/(WHT)

WHT/(RED)

External cable 6 min length
I/F Box side
No. Line color
1 BLK
2 WHT
3 RED
4 GRN Shield
No. Line color
1A Shield
1B
2A BLU/(WHT)
2B WHT/(BLU)
3A
3B
4A
4B RED/(WHT)
5A
5B
6A PPL/(WHT)
6B WHT/(PPL)
7A BLU/(BRN)
7B BRN/(BLU)
8A
8B
9A
9B
10A
10B
1A
1B WHT/(RED)
12A
12B BLU
13A
13B
BLU
2 WHT

XBS: Brake release sw connector
(Only for the module with brake)

EZ MODULES (X5 series) Rev.2
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4. Installation

Internal User cable 3

Line color
BLU/(WHT)
WHT/(BLU)
YLW/(WHT)
WHT/(YLW)
GRN/(WHT)
WHT/(GRN)
RED/(WHT)
WHT/(RED)
PPL/(WHT)
WHT/(PPL)
BLU/(BRN)
BRN/(BLU)
YLW/(BRN)
BRN/(YLW)
GRN/(BRN)
BRN/(GRN)

150

4 m in length

Line color
BLU/(WHT)
WHT/(BLU)
YLW/(WHT)
WHT/(YLW)
GRN/(WHT)
WHT/(GRN)
RED/(WHT)
WHT/(RED)
PPL/(WHT)
WHT/(PPL)
BLU/(BRN)
BRN/(BLU)
YLW/(BRN)
BRN/(YLW)
GRN/(BRN)
BRN/(GRN)
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4. Installation

412 Cable Connection

/A\

WARNING

To shut off power to the robot system, pull out the power plug from the power
source. Be sure to connect the AC power cable to a power receptacle. DO
NOT connect it directly to a factory power source.

Before performing any replacement procedure, turn OFF the controller and
related equipment, and then pull out the power plug from the power source.
Performing any replacement procedure with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of the robot
system.

Be sure to connect the cables properly. Do not allow unnecessary strain on the
cables. (Do not put heavy objects on the cables. Do not bend or pull the
cables forcibly.) Unnecessary strain on the cables may result in damage to the
cables, disconnections, and/or contact failure. Damaged cables, disconnection,
or contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.

AN

CAUTION

When connecting the manipulator and the controller, make sure that the serial
numbers on each equipment match. Improper connection between the
manipulator and controller may not only cause improper function of the robot
system but also serious safety problems. The connection method varies with
the controller used. For details on the connection, refer to the controller manual.
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4. Installation

Figure for Cable Connection

Connect an M/C power cable to the power cable connector. Connect an M/C signal cable
to the signal cable connector.
The connection method for the controller side varies with the controller used. For details,

refer to the controller manual.

To Controller

To Controller

M/C power cable
|
%ﬁ |
| |
|
|
|

Power cable connector

M/C signal cable

Interface box

Signal cable connector
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4. Installation

4.13 Calibration

After parts have been replaced (motors, timing belts, etc.), the Manipulator cannot operate
properly because a mismatch exists between the origin stored in each motor and its
corresponding origin stored in the Controller.

After replacing the parts, it is necessary to match these origins.

The process of aligning the two origins is called “Calibration”. Note that calibration is
not the same as teaching®.

* “Teaching” means to teach the Controller coordinate points (including poses) anywhere
in the operating area of the Manipulator.

AN

WARNING

To ensure safety, a safeguard must be installed for the robot system. For details
on the safeguard, refer to the Installation and Design Precautions in the Safety
chapter of the EPSON RC+ User’s Guide.

Before operating the robot system, make sure that no one is inside the
safeguarded area. The robot system can be operated in the mode for teaching
even when someone is inside the safeguarded area.

The motion of the Manipulator is always in restricted status (low speeds and low
power) to secure the safety of an operator. However, operating the robot
system while someone is inside the safeguarded area is extremely hazardous
and may result in serious safety problems if the Manipulator moves unexpectedly.

/N

CAUTION

Calibrate the Z axis first when aligning origins of more than one axis. When the
Z axis is too low, it may collide with peripheral equipment during the calibration of
the other axes and may damage the peripheral equipment.
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4. Installation

+ Calibration procedures

154

NOTE

(D
2

)

Turn ON the Controller.
Check whether an error occurs or not.

Immediately after a new module is installed or after a new motor is replaced for
maintenance, an error may occur since the super-capacitor (condenser) in the motor
encoder is not charged enough.

For EPSON RC+, an error message: “Encoder alarm has occurred. Check robot
battery. EPSON RC+ must be restarted.” is displayed.

In both cases, leave the power ON for 3 or more minutes to sufficiently charge the
capacitor. Then, go to the next step (3) below. (The error or error message is still

displayed.)
Manually move the axis that needs origin alignment to its approximate 0 pulse
position*.
RH module:
RM module: -) 0 pulse (+)
0 pulse position*: §| |

the center of its motion range

RSz module:

0 pulse position*: upper limit %_ 7~ Opulse
Push up the module to its upper

limit while pressing the J3 (Z)

axis brake release switch.

* Arrow labels are affixed at 0 pulse
position.  Align both edges of the
slider with the arrow labels as shown
in Photo.

RU module: Reduction Gear Unit

0 pulse position:
where the mark on the reduction
gear unit is aligned with the line

on the U plate 3
The U axis home position varies
depending on the mount direction. For
the details, refer to the respective

dimensions in 2.54  Four  Axis

Manipulators.
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4. Installation

(4) Execute the encoder initialization command.

Input one of the following commands to the [Command Window] according to the

joint being calibrated.

Joint#1: >EncReset 1
Joint#2: >EncReset 2
Joint #3: >EncReset 3
Joint#4: >EncReset 4
All axes: >EncReset 1,2,3,4
(5) Reboot the controller. Select EPSON RC+ menu | Tools | Controller and click the

<Reset Controller> button.
EPSON RG+ 5.0

I 0 —-SFEE

[IIIIIIIIIIII ]

This window will be disappeared when the controller starts up.

(6) Enter the position pulses as 0 in the [Monitor Window] (EPSON RC+) to perform the
calibration.

>CALPLS O, 0O, 0O, O
(7) Perform a rough calibration of the axis.

Input one of the following commands to the [Command Window] according to the
joint being calibrated.

Joint #1: >Calib 1

Joint #2: >Calib 2

Joint#3: >Calib 3

Joint #4: >Calib 4

All axes: >Calib 1,2,3,4
(8) Display the current pulse values.

>PULSE

Here is:

Pulse 1:0 2:0 3:0 4:0

(9) Move the modules to respective end positions. Make sure that the modules do not
touch the mechanical stops and that the modules are in the motion range.
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4.14 Adjusting

Cable Support Lenath

/A\

® When passing the cables through the cable support, be careful not to rub or

tangle the cables.
from stretching too tight, getting too loose, or twisting.
cables may result in damage to the cables.

Adjust the links of the cable support to prevent the cables
Rubbing or tangling
Damaged cables, disconnection, or

WARNING contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.
m Take appropriate safety measures when shortening the cable support.
(e.g. wearing gloves and glasses)
CAUTION | m Be careful not to pinch your fingers in the rungs or links of the cable support.

o A standard cable support can be used for several multi-axis manipulator types by adjusting for stroke

length.

¢ You can shorten dimensions of the cable support projection by reducing the number of links.

For installation, refer to Table and perform the step (2) and (3) in the following procedure while
no cables are in the cable support.

RU-HMSz, RP-HMSz (X-Y), RG-HM

RU-HMSz, RP-HMSz (Y-Z), YZ-MS

X axis stroke | Y axis stroke Length of
cable support
350 mm
400 mm 550 mm 15 links
750 mm
350 mm
600 mm 550 mm 19 links
750 mm
350 mm
800 mm 550 mm 23 links
750 mm
350 mm
1000 mm 550 mm 27 links
750 mm
156

Y axis stroke | Z axis stroke Length of
cable support
200 mm 17 links
350 mm 300 mm 15 links
400 mm* 16 links
200 mm 21 links
550 mm 300 mm 20 links
400 mm* 20 links
200 mm 25 links
750 mm 300 mm 24 links
400 mm* 25 links

** For RU-HMSz, a 400-mm stroke Z axis is

unavailable.
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+ Procedures for adjusting a cable support

(1) Open the links to be removed, and a rung in front and behind of the portion being removed. Puta
flat screwdriver in a clearance at the side of a rung, then pry the rung off of the cable support.
both sides

/7

(2) Take off a link at both ends of the cable support to be removed. Put a flat screwdriver in a

clearance between two adjacent links and turn the screwdriver approximately 90°.

(3) Connect the links.
Insert the pin of link to the pin hole of other one and push in the other side of the links.
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(4) Connect the links on both sides. Do not fold the cables in the cable support. Push the cables into

the connector box, then snap the rungs to close.

To connector box

cable has been shortened. Reduction of stroke or breakage of the cable

C ® Move the module sliders for full stroke to check for any disturbance after the
support can occur if the cable support is shortened too much.

CAUTION

4.15 Reversing Connector Box

4.15.1 RG, RP, RU Manipulators

RG-HM:  Reverse the moving-side connector box.
RP-HMSz: Reverse the junction connector box.

RU-HMSz: Reverse the junction connector box.

(1) Remove the cover from the connector box, and then insert it into the other side.
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4.15.2 Single Axis Modules, RD Manipulators

Single axis module (A type) : Reverse the connector box.

(1) Loosen M3 bolts (4 places) and remove the connector plate.

(2) Loosen M5 bolts (4 places) and remove the end cover.

Then, attach it to the other side of the connector box.

(3) Re-attach the connector plate to the connector box as shown in Photo.
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416 Reversing L-fixture

4.16.1 YZ, RP-HMSz, RU Manipulators

(1) Prepare the moving-side connector box.

(2) Remove M4 bolts (4 places) to detach the L-fixture.

(3) Reverse the L-fixture and attach it to the connector box.
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4. Installation

417 Reversing RU Module

The mount direction type of RU module has been set to A/C type* at the factory. To use RU module in
B/D type*, reverse it.
*: For details of the mount direction type (A, B, C, and D), refer to “2.2 Model Numbers”.

Before
reversing

After
reversing

(1) Unscrew six truss head screws (M4x8)
and remove the U cover.

(2) Unscrew two hexagon socket head cap
bolts (M5x12) and remove the U support
1.
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4. Installation

(3) Unscrew four hexagon socket head cap
bolts (M5x20) that secure the U plate 2
from the bottom of the U plate 3.

Then, remove the U plate 1 and U plate 2.

(4) Join the U plate 1 to the U plate 2 as
shown in Photo 4.17-7. Then, secure
them to the U plate 3 with four hexagon
socket head cap bolts (M5%20).

(5) Secure the U support 1 with two hexagon
socket head cap bolts (M5x12).

(6) Attach the U cover and secure it with six
truss head screws (M4x8).
Bend the cables using as large a radius as
possible to minimize the force applied to
the cable outlet.
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418 User Cables and Pneumatic Tubes

/A\

® When passing the cables through the cable support, be careful not to rub or

tangle the cables. Adjust the links of the cable support to prevent the cables
from stretching too tight, getting too loose, or twisting. Rubbing or tangling the
cables may result in damage to the cables. Damaged cables, disconnection, or

WARNING contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.
Do not pass pneumatic tubes through the cable support more than allowance.
Passing pneumatic tubes through the cable support more than the allowance and
CAUTION improper usage may shorten the life cycle of the cables in the cable support.

User Cables

The end of the user cable on the moving side is not connected to anywhere yet during
the assembly procedures. Connect the end of the user cable as you desire.
(Refer to “4.11 Connector Pin Assignments”.)

Pneumatic Tubes

Prepare necessary pneumatic tubes and connect them.

Allowable Number of Pneumatic Tubes in Cable Support

$6 Pneumatic Tube 08 Pneumatic Tube
Two axis 13 tubes 7 tubes
Three axis 8 tubes 4 tubes
Four axis 4 tubes 2 tubes

Table shows the allowable number of pneumatic tubes when either $6 or ¢8 pneumatic
tubes are passed through the cable support.
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How to connect the user cable and pneumatic tube

(1) When using the user cable, affix the label (X50), which is provided with the interface
box, to the user cable connector.
(Be sure to affix the label to avoid miss-connection.)

(2) Pass the user cable and pneumatic tube through the cable support with the power
cable and signal cable during the installation. (The user cable and pneumatic tube
are passed between the fixed-side connector box and the moving-side connector box.)

(3) Remove the grommet on the end cover of the fixed-side connector box. Then, let
out the ends of the user cable and pneumatic tube on the fixed side from the opening
on the end cover.

(4) Let out the other ends of the user cable and pneumatic tube on the moving side from
the edge saddle on the end cover of the moving-side connector box.

(5) When using the user cable and pneumatic tube for the RU-type (four axis)
manipulator, let out the user cable and pneumatic tube from the edge saddle on the
end cover of the moving-side connector box and let them pass along the outside of
the RU cable support. (Do not pass them through the RU cable support.)

4.19 Brake Release Setting (RC620

AN

CAUTION

B [f the electromagnetic brake cannot be released properly, it may break the manipulator

with heat and wear caused by dragging motion.

164

X axis of the X5 series manipulator has the electromagnetic brake installed to hold the
orientation.
For the X5 series with the Z axis (2-axis YZ / 3-axis XYZ / 4-axis XYZU), if the
manipulator structure is changed as below, you also need to change the brake release
setting.
1. Install the X5 series additionally to your controller
2. Replace the G series or RS series with the X35 series

In addition, if you purchased a set of X5 series and RC620 Controller, this setting is

done before shipment. And please contact us for the details of brake release setting
procedure.
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5. Maintenance and Inspection

5. Maintenance and Inspection

e We recommend conducting periodic inspections and replace the parts as shown in Table 5-1 to avoid
an unexpected system failure due to the breakdown of parts.

e Ball screws and linear guides used for the modules are equipped with a unique Iubrication system,
which consists of the K1 lubrication unit* and high load grease. Because of this lubrication system,
you do not need replenish the grease if the robot system is going to be operated in the conditions
described hereunder.

* K1 lubrication unit: Made of a porous synthetic resin that contains a large amount of lubricating oil
and supplies the lubrication oil for a long time.

(1) Clean environment and no contamination.
(2) Ambient temperature is 0°C to 40°C and no condensation.

(3) Load conditions, transportable mass and moment are in the criteria as specified in
“2.6 Specifications”.

. Recommended L Section in
Inspections . * Inspection items
intervals manual
Routine inspections Once a week Loose bolts, connectors and cables 521
Periodic inspections Every half year Inspect timing belt for damage and looseness. 2 5.3.1
Replace cables. 54.1

Periodic replacement of | Every two years

Replace timing belt. 5.4.2

expendable parts ceprace timing be
Every three years | Replace lithium battery. 5.4.3
Overhaul Approximately Thorough inspection, replace parts if necessary. 57

every five years | (Please ask suppliers about details.)

*1 Increase the frequency of inspection if your operating condition exceeds the standard operation pattern.
*2 This check is not necessary for a motor direct mount module. (Timing belt is not used.)

EZ MODULES (X5 series) Rev.2 165
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5.1 Safety Precautions for Maintenance

Please read this chapter, this manual, and other relevant manuals carefully to understand
safe maintenance procedures before performing any routine maintenance.

Only authorized personnel who have taken safety training should be allowed to
maintain the robot system.

Safety training is the program for industrial robot operators that follow the laws and
regulations of each nation.

The personnel who have taken safety training acquire knowledge of industrial
robots (operations, teaching, etc.), knowledge of inspections, and knowledge of
related rules/regulations.

The personnel who have completed the robot system-training and maintenance-
training classes held by the manufacturer, dealer, or locally-incorporated company
are allowed to maintain the robot system.

AN

WARNING

Do not remove any parts that are not covered in this manual. Follow the
maintenance procedure strictly as described in this manual. Improper removal
of parts or improper maintenance may not only cause improper function of the
robot system but also serious safety problems.

Keep away from the Manipulator while the power is ON if you have not taken the
training courses. Do not enter the operating area while the power is ON.
Entering the operating area with the power ON is extremely hazardous and may
cause serious safety problems as the Manipulator may move even it seems to be
stopped.

When you check the operation of the Manipulator after replacing parts, be sure to
check it while you are outside of the safeguarded area. Checking the operation
of the Manipulator while you are inside of the safeguarded area may cause
serious safety problems as the Manipulator may move unexpectedly.

Before operating the robot system, make sure that both the Emergency Stop
switches and safeguard switch function properly. Operating the robot system
when the switches do not function properly is extremely hazardous and may
result in serious bodily injury and/or serious damage to the robot system as the
switches cannot fulfill their intended functions in an emergency.

/A\

To shut off power to the robot system, pull out the power plug from the power
source. Be sure to connect the AC power cable to a power receptacle. DO
NOT connect it directly to a factory power source.

Before performing any replacement procedure, turn OFF the controller and
related equipment, and then pull out the power plug from the power source.

WARNING Performing any replacement procedure with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of the robot
system.
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/o\

WARNING

®m Be sure to connect the cables properly. Do not allow unnecessary strain on the
cables. (Do not put heavy objects on the cables. Do not bend or pull the
cables forcibly.) Unnecessary strain on the cables may result in damage to the
cables, disconnection, and/or contact failure. Damaged cables, disconnection,
or contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.

/N

CAUTION

" If grease gets into your eyes or mouth or it sticks on your skin, treat as shown
below:

When grease gets into your eyes:
Wash your eyes with clear water thoroughly and consult a doctor
immediately.

When grease gets into your mouth:
When you swallow grease, do not vomit by force. Consult a doctor
immediately.
When grease is in your mouth, wash out your mouth with clean water
thoroughly.

When grease sticks on your skin:
Wash your skin with clean water and soap thoroughly.
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5.2 Routine Inspections

5.2.1 Inspection of Bolts and Cables

Be sure to perform the routine inspection before the operation.

/A\

WARNING

To shut off power to the robot system, pull out the power plug from the power
source. Be sure to connect the AC power cable to a power receptacle. DO
NOT connect it directly to a factory power source.

Before performing any replacement procedure, turn OFF the controller and
related equipment, and then pull out the power plug from the power source.
Performing any replacement procedure with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of the robot
system.

Be careful not to get any foreign substances in the Manipulator, connectors, and
pins during maintenance. Turning ON the power to the robot system when any
foreign substances exist in them is extremely hazardous and may result in
electric shock and/or malfunction of the robot system.

AN

CAUTION

When installing the cover, be careful not to allow the cables to interfere with the
cover mounting and do not bend these cables forcibly to push them into the
cover. Unnecessary strain on cables may result in damage to the cables,
disconnection, and/or contact failure. Damaged cables, disconnection, or
contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.

When routing the cables, observe the cable locations after removing the cover.
Be sure to place the cables back to their original locations.

To prevent an accident due to loose bolts, perform following inspections listed in the table
below.

Inspection point Description

Bolts for securing the module

Bolts for securing the end effector

Check for a loose bolts by tightening them. *

Cables

¢ Replace a cable or flexible tube if it has serious crack or breakage.
e Check for loose bolts by tightening them.

*: Refer to “4.4 Mounting a Module” and “4.9 Mounting End Effector to Slider” for the tightening torque of the bolts.
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5. Maintenance and Inspection

5.3 Periodic Inspections

Be sure to perform the periodic inspections by following the schedule and
inspection items.

/A\

WARNING

To shut off power to the robot system, pull out the power plug from the power
source. Be sure to connect the AC power cable to a power receptacle. DO
NOT connect it directly to a factory power source.

Before performing any replacement procedure, turn OFF the controller and
related equipment, and then pull out the power plug from the power source.
Performing any replacement procedure with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of the robot
system.

Be careful not to get any foreign substances in the Manipulator, connectors, and
pins during maintenance. Turning ON the power to the robot system when any
foreign substances exist in them is extremely hazardous and may result in
electric shock and/or malfunction of the robot system.

AN

CAUTION

When installing the cover, be careful not to allow the cables to interfere with the
cover mounting and do not bend these cables forcibly to push them into the
cover. Unnecessary strain on cables may result in damage to the cables,
disconnection, and/or contact failure. Damaged cables, disconnection, or
contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.

When routing the cables, observe the cable locations after removing the cover.
Be sure to place the cables back to their original locations.

5.3.1 Inspection of Timing Belt (Only for RSz module)

e The timing belt is treated as an expendable part. The manufacturer has no obligation to the timing

belt beyond the warranty period. Be sure to perform the periodic inspections to prevent from

malfunctioning of the system, colliding against an obstacle and free-falling of a vertical axis slider.

(1) Turn OFF the power of the controller.

(2) Unscrew four counter-sunk head screws
(M3x6) on the motor end cover on the
cable side.

Remove the motor end cover.
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(3) Unscrew four pan head screws (M3x6) on
the motor end cover on the bottom side.

(4) Unscrew three pan head screws (M3x6)
that secure the motor covers, and remove
the motor covers.

(5) Unscrew two pan head screws (M3x4) on
the pulley cover, and remove the pulley
cover.

(6) Move the slider manually and inspect the timing belt visually for damage. Replace
the timing belt if it is damaged as described in Table 5-3. Refer to “5.4.2
Replacement of Timing Belt”.

(7) Attach the covers again if there is no damage on the timing belt.
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Criteria for replacing timing belt

Appearance

Description

(1)

The teeth are worn
off.

P 7

The duck of teeth are worn off.
e The duck fiber is fuzzed up and texture is getting
vague.

e The surface rubber is removed and faded to
whitish.

)

The teeth are
sheared.

Cracks in the root of teeth

The side face is

fuzzed and worn off.

Core thread got frayed.

Abnormal wear

The edges are worn out and the thread is getting
frayed.

The belt is partially
damaged.

‘—u-’(@—\j';

The belt is partially cracked. In some case, it may be
accompanied by scores in the other part of belt, which

are caused by foreign matters.

Scored in lengthwise.

Scores caused by
running on pulley flange.
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The belt has run on the pulley flange.

(6)

The rubber of the
back surface have
softened and got
sticky.

Softened rubber stuck to the back surface.
(Use of an idle pulley may be the cause.)
The back surface is sticky.

(Stuck oil may be the cause.)

(7)

Cracks in the back
surface

z Crack

Cracks in the back surface are parallel to the teeth.
(due to high or low temperature)

(8)

Wear on pulley teeth

Pressure angle is
changed due to wear.

Wear on tooth edge

!/

May be caused by improper pulley material or
existence of fine particles.
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5.4 Periodic Replacement of Expendable Parts

®m To shut off power to the robot system, pull out the power plug from the power
source. Be sure to connect the AC power cable to a power receptacle. DO
NOT connect it directly to a factory power source.

m Before performing any replacement procedure, turn OFF the controller and
related equipment, and then pull out the power plug from the power source.
& Performing any replacement procedure with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of the robot
WARNING system.

m Be careful not to get any foreign substances in the Manipulator, connectors, and
pins during maintenance. Turning ON the power to the robot system when any
foreign substances exist in them is extremely hazardous and may result in
electric shock and/or malfunction of the robot system.

m When installing the interface box, be careful not to allow the cables to interfere
with the cover mounting and do not bend these cables forcibly to push them into
the cover. Unnecessary strain on cables may result in damage to the cables,
disconnection, and/or contact failure. Damaged cables, disconnection, or
contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.

When routing the cables, observe the cable locations after removing the interface
box. Be sure to place the cables back to their original locations.

B |f the connectors have been disconnected during the replacement of the cable
unit, be sure to reconnect the connectors to their proper positions. Refer to the
CAUTION block diagrams. Improper connection of the connectors may result in improper
function of the robot system.
For details on the connections, refer to “4.11 Connector Pin Assignments”.

® Be careful not to apply excessive shock to the motor shaft when replacing the
motors. The shock may shorten the life cycle of the motors and encoder and/or
damage them.

® Never disassemble the motor and encoder. A disassembled motor and encoder
will cause a positional gap and cannot be used again.

Before replacing the Z axis motor, always move the Z axis down to its lower limit.

To move the shaft down, push and hold the Z axis brake release switch while the power to the
controller is turned ON. Be careful that the end effector does not hit peripheral equipment. Then,
turn OFF the controller.

A brake is mounted on the Z axis motor to prevent the Z axis from moving down due to the weight of
the end effector while the power to the controller is OFF or while the motor is in OFF status
(MOTOR OFF). Note that the brake will not work during the replacement procedure.
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5.4.1 Replacement of Cable

/N

CAUTION

m Do not remove the interface box forcibly. Removing the interface box forcibly

may result in damage to the cables, disconnection, and/or contact failure.
Damaged cables, disconnection, or contact failure is extremely hazardous and
may result in electric shock and/or improper function of the robot system.

When installing the interface box, be careful not to allow the cables to interfere
with the box mounting and do not bend these cables forcibly to push them into
the box. Unnecessary strain on cables may result in damage to the cables,
disconnection, and/or contact failure. Damaged cables, disconnection, or
contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.

When routing the cables, observe the cable locations after removing the interface
box. Be sure to place the cables back to their original locations.

e The cable is an expendable part. We recommend to replace it periodically to avoid system failure

due to a sheared cable.

Cable for replacement

Name Code Contents
Power cable: 1
X5 cable set 1 R114X5C001 | Signal cable: 1
User cable: 1
Power cable: 1
X5 cable set 3 R114X5C003 | Signal cable: 1
User cable: 1
Power cable: 2
X5 cable set 5 R114X5C007 | Signal cable: 2
User cable: 1
. Power cable: 1
X5 U cable unit R13B020041 .
Signal cable: 1
External cable R114X5C000
Additional user cable | R114X4C005

e The length of the cable differs according to the multi-axis manipulator. Refer to “5.9 Maintenance

Parts List”.
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5. Maintenance and Inspection (Replacement of Cable)

54.1.1

Before Replacing the Cables
Before replacing the cables, turn ON the Controller and keep it ON for 30 or more minutes.
Then, turn OFF the Controller.

This preparation is necessary to charge the super-capacitors that provide the power to

retain the position data.

A super-capacitor is mounted on each motor. The charged motors can keep their position

data for about 2 hours after the motors are disconnected from the lithium battery on the

signal relay board.

Since the power is supplied to each motor from the lithium battery on the signal relay

board via signal connector, the position data will not be lost when the Controller is turned

OFF. When the signal connectors are disconnected, only the super-capacitors in the

motors will retain the position data.

When the data storage time of the super-capacitors is exceeded, the position data will be

lost, and an error* will occur when the Controller is turned ON.

* : In case of EPSON RC+, the error message that “Encoder alarm has occurred” is
displayed.

If the error occurs, perform the calibration of all axes. For details on the calibration
method, refer to “4.13 Calibration”.

5.4.1.2 Replacement procedures

174

(M
2

3)

“)
®)

(6)
O

Turn OFF the controller.

Remove an end cover of respective connector boxes and pull out the interface box and the top

COVETS.

Detach the cable clamps and cable holders, and disconnect both connectors of the cable to be

replaced. Then, pull out the cable from the cable support.
Fix the cable to the connector box with the cable clamp and the cable holders.

Attach the top covers, interface box, and end the end covers to respective connector boxes in

reversed order of procedure (2).
Move the modules respectively and check for jerking of cable in the cable support.

Leave the operating area of the robot and turn ON the controller.
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5. Maintenance and Inspection (Replacement of Timing Belt: RS/RSz module)

5.4.1.3 Replacement of Cables for RU Module

Removal

(M
2

3)

“4)

®)

(6)

Turn OFF the controller.

Remove an end cover of respective connector boxes and pull out the interface box
and the top covers.

Detach the cable clamps and cable holders, and disconnect the power connector and
signal connector of the U cable unit from the interface box.

Pull out the cables of the U cable unit
from the X-Y cable support and the Y-Z
cable support. Then, remove the cable
from the edge saddle on the moving-side
connector box.

Unscrew six truss head screws (M4x8)
and remove the U cover.

Unscrew two hexagon socket head cap
bolts (M5x10) and two plain washers
(M5).  Then, remove the U support 2
from the Z axis.
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176

(7) Cut off the two wire ties securing the
cables. (Photo 5.4-4 and 5.4-5)

(8) Disconnect the power cable and signal
cable.

(9) Remove two hexagon nuts.
Then, remove the cable unit from the U
support 1 and U support 2.

Hexagon nut [}

>
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5. Maintenance and Inspection (Replacement of Timing Belt: RS/RSz module)

Installation

(1) Secure the cable unit to the U support 1

and U support 2 with the hexagon nuts as
shown in Photo.

Attach the joint to the U support turning
the joint. At that time, use a metallic
stick, etc. to prevent the hexagon nut from
rotating.

(2) Connect the power connector and signal

connector.

(3) Secure the cables with a wire tie.

Put the wire tie through the hole on the U
support 1 and fasten the cables with the
wire tie at the position where the wire tie
is 80 mm apart from the end of the cable
connector.

Cut off the extra part of the wire tie.

Put the wire tie through two holes on the
U support 2 and fasten the cables with the
wire tie.

Cut off the extra part of the wire tie.

Be sure to stretch the cables tight in the U
cable support.
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5. Maintenance and Inspection (Replacement of Timing Belt: RS/RSz module)

(4) Secure the U support 2 to the Z axis with
two hexagon socket head cap bolts
(M5x10, tightening torque: 5 N'm) and
two plain washers (M5).

(5) Secure the U cover with six truss head
screws (M4x8). (Photo 5.4-15)

(6) Insert the power cable and signal cable
into the edge saddle on the moving-side
connector box.

(7) Insert the cables of U cable unit through the Y-Z cable support and then X-Y cable
support. Binding the connectors with tape (gummed tape, etc.) can allow you to
insert the cables through the cable supports easily.

(8) Adjust the length of the cables to prevent
them from tangling. Then, secure the
cables to the fixed-side, junction, and
moving-side connector boxes with cable
clamps and cable holders.

(9) Connect the power cable and signal cable of the U cable unit to the interface box.
Refer to “4.10.5 RU Type (Block Diagrams)” and connect the cables correctly.
(10) Attach the top covers, interface box, and end covers to respective connector boxes.

(11) Move each axis to its stroke end by hand and make sure that the cables do not stretch
too tight in the cable supports.
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5. Maintenance and Inspection (Replacement of Timing Belt: RS/RSz module)

(12) Leave the operating area of the robot and turn ON the controller.

5.4.2 Replacement of Timing Belt (Only for RSz module)

e The timing belt is treated as a expendable part. The manufacturer is not liable for damage when it is
out of the warranty. We recommend replacing it periodically to avoid the system malfunction,
collision to an obstacle and free-falling of slider of a vertical axis module.

No. Code Applicable module
1 R13B030201 RSz module
Removal

When you replace the timing belt of RSz module, bind the module and end effector
with string to prevent the end effector from falling down.

(1) Unscrew four counter-sunk head screws
(M3x6) on the motor end cover on the
cable side.

Remove the motor end cover.

(2) Unscrew four pan head screws (M3x6) on
the motor end cover on the bottom side.

(3) Unscrew three pan head screws (M3x6)
that secure the motor covers, and remove
the motor covers.
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5. Maintenance and Inspection (Replacement of Timing Belt: RS/RSz module)

(4) Unscrew two pan head screws (M3x4) on
the pulley cover, and remove the pulley
cover.

(5) Hold the motor and unscrew two hexagon
socket head cap bolts (M4x15) that secure
the motor to the motor plate.

(6) Remove the timing belt from the pulleys
on the motor side and the module side.
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5. Maintenance and Inspection (Replacement of Timing Belt: RS/RSz module)

Installation

(1) Put the timing belt on the pulleys on the
module side and the motor side.

(2) Loosely tighten the two hexagon socket
head cap bolts (M4x15) that secure the
motor.

(3) Apply the proper tension (70 N +5) to the
timing belt, and secure the motor
(tightening torque: 3 N-m).

Pass a suitable cord or string around the
motor flange. Then, pull the cord using a
force gauge or similar tool to apply the
specified tension.

Rotate the pulley on the motor side, and
make sure that the gear teeth of the belt
mesh with the pulleys completely.
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5. Maintenance and Inspection (Replacement of Timing Belt: RS/RSz module)

182

“4)

)

(6)

0

®)

Mount the pulley cover to the pulley, and
secure the cover with the two pan head
screws (M3x4).

Mount the motor covers to the motor, and
secure the covers with three pan head
screws (M3x6).

Make sure that the positions of the screw
holes are correct.

Tighten the four pan head screws (M3x6)
on the motor end cover on the bottom side
and secure it to the motor covers.

Tighten the screws in a crisscross pattern.

Mount the motor end cover on the cable
side to the motor covers. Secure the
motor end cover with the four
counter-sunk head screws (M3x6).

Refer to “4.13 Calibration” and perform the calibration.
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5. Maintenance and Inspection

5.4.3 Replacing the Lithium Battery (Battery Unit)

/o\

WARNING

®m Do not insert or pull out the motor connectors while the power to the robot system

is turned ON. Inserting or pulling out the motor connectors with the power ON is
extremely hazardous and may result in serious bodily injury as the Manipulator
may move abnormally, and also may result in electric shock and/or malfunction of
the robot system.

To shut off power to the robot system, pull out the power plug from the power
source. Be sure to connect the AC power cable to a power receptacle. DO
NOT connect it directly to a factory power source.

Before performing any replacement procedure, turn OFF the controller and
related equipment, and then pull out the power plug from the power source.
Performing any replacement procedure with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of the robot
system.

Do not remove the interface box forcibly. Removing the interface box forcibly
may result in damage to the cables, disconnection, and/or contact failure.
Damaged cables, disconnection, or contact failure is extremely hazardous and
may result in electric shock and/or improper function of the robot system.

When installing the interface box, be careful not to allow the cables to interfere
with the box mounting and do not bend these cables forcibly to push them into
the box. Unnecessary strain on cables may result in damage to the cables,
disconnection, and/or contact failure. Damaged cables, disconnection, or
contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.

When routing the cables, observe the cable locations after removing the interface
box. Be sure to place the cables back to their original locations.

AN

WARNING

Use meticulous care when handling the lithium battery. Improper handling of
the lithium battery as mentioned below is extremely hazardous, may result in
heat generation, leakage, explosion, or inflammation, and may cause serious
safety problems.

<Improper Handling>

- Battery Charge - Deformation by Pressure

- Disassembly - Short-circuit (Polarity; Positive/Negative)

- Incorrect Installation - Heating (85°C or more)

- Exposing to Fire - Soldering the terminal of the lithium battery directly

- Forced Discharge

When disposing of the battery, consult with the professional disposal services or
comply with the local regulation.

Spent battery or not, make sure the battery terminal is insulated. If the terminal
contacts with the other metals, it may short and result in heat generation,
leakage, explosion, or inflammation.
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5. Maintenance and Inspection

5.4.3.1

184

When the lithium battery power is low, an error will occur to warn the user about the low
battery status when the Controller is turned ON (when software is started up).

When the error occurs, the position data in the motors will be lost and all axes need to be
completely calibrated again.

The life span of the lithium battery is 3 years. Even if the Manipulator is constantly
connected to power, the lithium battery needs to be replaced every 3 years.

Part Name Code Note
Lithium battery (Battery unit) R13ZA00600300

Before Replacing the Lithium Battery

Before replacing the lithium battery, turn ON the Controller and keep it ON for 30 or more
minutes. Then, turn OFF the Controller.

This preparation is necessary to charge the super-capacitors that retain the position data.

A super-capacitor is mounted on each motor. The charged motors can keep their position

data for about 2 hours after the motors are disconnected from the lithium battery on the

signal relay board.

Since the power is supplied to each motor from the lithium battery on the signal relay

board via signal connector, the position data will exist even when the Controller is turned

OFF. When the signal connectors are disconnected, only the super-capacitors in the

motors will keep the position data.

When the data storage time of the super-capacitors is exceeded, the position data will be

lost, and an error* will occur when the Controller is turned ON.

* In case of EPSON RC+, the error message that “Encoder alarm has occurred” is
displayed.

If the error occurs, perform the calibration of all axes. For details on the calibration
method, refer to “4.13 Calibration”.
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5.4.3.2 How to Replace the Lithium Battery

Removal

(1) Disconnect all the connectors and tubes from the interface box (outside).

(2) Remove the battery box from the
interface box.

(3) Disconnect the X60 connector from the
lithium battery.

(4) Cut off the wire ties securing the lithium
battery, and then remove the lithium
battery.
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5. Maintenance and Inspection

Installation

NOTE  Be sure to use the specified lithium battery (Code: R13ZA00600300).
Observe polarity (positive/negative) when connecting the lithium battery.

(1) Connect the X60 connector to the new Lithium battery

lithium battery.

(2) Secure the lithium battery to the battery Lithium
battery

)

box.

L —  x60

_

Wire tie

(3) Mount the battery box on the interface
box. ~ Battery box

(4) Connect the connectors to the interface box (outside).
(5) Turn ON the Controller.
(6) Check if the Manipulator moves to points (poses) correctly.

To do so, select 2 points (poses) or more from the registered points (poses) and move
the Manipulator to the points (poses).

(7) If the Manipulator does not move to the points (poses) correctly, perform the
calibration of all axes.

For details on the calibration method, refer to “4.13 Calibration”.

186 EZ MODULES (X5 series) Rev.2



5. Maintenance and Inspection

5.5 Replacing the Motors

/A\

WARNING

Do not connect or disconnect the motor connectors while the power to the robot
system is turned ON. Connecting or disconnecting the motor connectors with
the power ON is extremely hazardous and may result in serious bodily injury as
the Manipulator may move abnormally, and also may result in electric shock
and/or malfunction of the robot system.

To shut off power to the robot system, pull out the power plug from the power
source. Be sure to connect the AC power cable to a power receptacle. DO
NOT connect it directly to a factory power source.

Before performing any replacement procedure, turn OFF the controller and
related equipment, and then pull out the power plug from the power source.
Performing any replacement procedure with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of the robot
system.

AN

Be careful not to apply excessive shock to the motor shaft when replacing the
motors. The shock may shorten the life cycle of the motors and encoder and/or
damage them.

CAUTION Never disassemble the motor and encoder. A disassembled motor and encoder

will cause a positional gap and cannot be used again.

NOTE  After parts have been replaced (motors, timing belts, etc.), the Manipulator cannot operate

(= properly because a mismatch exists between the origin stored in each motor and its
corresponding origin stored in the Controller.
After replacing the parts, it is necessary to match these origins.
The process of aligning the two origins is called “Calibration”.
Refer to “4.13 Calibration” and perform the calibration.

NOTE  The motor as a maintenance part is provided without a pulley or a timing belt. Therefore,

be careful not to lose them during motor replacement.

5.5.1 Types of Motors

The motor types used in the EZ Modules X5 series Manipulators are shown in the table
below.

When ordering a motor for replacement, check the motor type. Then, specify the code
from the table below.

Part Name Code Note
400W motor R13B000616 For RH, RM
150W motor R13B000615 For RU
150W motor (with brake) R13B000622 For RSz
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5. Maintenance and Inspection

5.5.2 Location of Motors

RH module

RM module

RSz module

RU module
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5. Maintenance and Inspection

5.5.3 Replacing the Motor on Each Module
5.5.3.1 RH Module

Removal

(1) Unscrew four counter-sunk head screws on
the motor end cover, and remove the motor
end cover.

(2) Unscrew four hexagon socket head cap bolts
on both sides of the motor cover (M4x§, 2
bolts on each side), and remove the motor
cover.

(3) Unscrew four round head screws on both ends
of the slider cover (M4x8, 2 screws on each
end), and remove the slider cover.

(4) Unscrew two hexagon socket head cap bolts
(M4x10) on the stop (yellow) on the motor
side. Remove the stop.
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5. Maintenance and Inspection

(5) Loosen the clamping bolt on the coupling on
the motor shaft side.

NOTE Loosen the clamping bolt on the coupling sufficiently. Pulling the motor forcibly while
& the clamping bolt on the coupling is tightened may cause a slack of the spring in the
coupling. When the spring gets slack, the accuracy is not obtained.

(6) Unscrew four motor mounting bolts (M5x16),
and remove the motor from the module body.

M5x16
(4 bolts)

When replacing the coupling, turn the
coupling by hand and loosen the mounting
bolt of the coupling opposite from the side of
the motor. Then, pull the coupling out of the
module.

Secure a new coupling in the position.
(Tightening torque: 1.5 N-m)

190 EZ MODULES (X5 series) Rev.2



5. Maintenance and Inspection

Installation

(1) Make sure that the clamping bolt on the coupling on the motor shaft side is loosened.

(2) Mount the motor to the module body so that
the motor cables are on the right side of the
motor when you face the motor end cover.

Tighten the four motor mounting bolts —* o 516
(M5x16, tightening torque: 5 N'm) in a = (4 bolts)
crisscross pattern. 2

(3) Move the slider so that the motor shaft fits in
the coupling.

(4) Tighten the clamping bolt on the coupling.
(Tightening torque: 1.5 N-m)

(5) Mount the stop in the module body and
secure the stop with the two hexagon socket
head cap bolts (M4x10).
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(6)

O

®)

©

Move the slider to the end of the module.
(Either the motor side end or the other side
end)

Install the slider cover in the module body
and secure the slider cover with the four
round head screws on both ends (M4x8, 2
screws on each end).

It is not necessary to put the slider belts into
the grooves of the slider cover at this step.

Move the slider to the stop on the opposite
side. The slider belts automatically fit into
the grooves of the slider cover.

Make sure that the slider belts fit into the grooves correctly.
into the grooves, move the slider from end to end again.

(10) Mount the motor cover to the motor, and

192

secure the cover with the four hexagon
socket head cap bolts on both sides (M4x8, 2
bolts on each side).

If the slider belts do not fit
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5. Maintenance and Inspection

(11) Put the cables into the opening where they
were previously installed.

Bend the cables using as large a radius as
possible to minimize the force applied to the
cable outlet of the motor cover.

Put tape around the cables to prevent them
from being damaged on the edge of the
opening.

Insert the slot plug into the opening on the
other side.

(12) Mount the motor end cover to the motor
cover, and secure the motor end cover with
the four counter-sunk head screws.
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55.3.2 RM Module

Removal

(1) Unscrew two counter-sunk head screws
on the motor end cover, and remove the
motor end cover.

(2) Unscrew four hexagon socket head cap
bolts (M4x8) in the motor cover, and

remove the motor cover.

AN

m Be careful not to cut your hand on the edge of motor cover or parts inside the
cover when you unscrew the bolts in the motor cover.

CAUTION
(3) Insert a flat screwdriver between the
maintenance hole and the cut part of the
cover, and remove the cover.
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5. Maintenance and Inspection

(4) Move the slider, and find the clamping
bolt on the coupling from the
maintenance hole.

Insert a flat end of hexagonal wrench
through the maintenance hole vertically,
and loosen the clamping bolt on the
coupling.

Hexagonal wrench
(flat end)

NOTE Loosen the clamping bolt on the coupling sufficiently. Pulling the motor forcibly

& while the clamping bolt on the coupling is tightened may cause a slack of the spring
in the coupling. When the spring gets slack, loss of accuracy may occur.
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5. Maintenance and Inspection

(5) Unscrew four motor mounting bolts

M5x16
(4 bolts)

(M5x16), and remove the motor from
the module body.

When replacing the coupling, unscrew
the round head screws on both ends of
the slider cover. Then, move the slider
cover.

Turn the coupling by hand and loosen
the mounting bolt of the coupling
opposite from the side of the motor.
Then, secure a new coupling in the
position.

(Tightening torque: 1.5 N'm)
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Installation
(1) Make sure that the clamping bolt on the coupling is loosened.

(2) Mount the motor to the module body so that
the motor cables are on the right side of the

M5x16
(4 bolts) [E2

motor when you face the motor end cover.

Tighten the four motor mounting bolts
(M5x16, tightening torque: 5 N'm) in a
crisscross pattern.

(3) Move the slider so that the motor shaft fits
in the coupling.

(4) Insert a hexagonal wrench through the
maintenance hole, and tighten the clamping
bolt on the coupling. (Tightening torque:
1.5 N'm)

(5) Insert the cover into the maintenance hole.
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(6) Mount the motor cover to the module body,

and tighten the four hexagon socket head

cap bolts (M4x8) in the motor cover.

AN

CAUTION

m Be careful not to cut your hand on the edge of motor cover or parts inside the
cover when you tighten the bolts in the motor cover.

198

(M

®)

Insert the cables into the opening where
they were previously installed.

Bend the cable using as large a radius as
possible to minimize the force applied to
the cable outlet of the motor cover.

Put tape around the cables to prevent
them from being damaged on the edge of
the opening.

Insert the slot plug in the opening on the
other side.

Mount the motor end cover to the motor
cover, and secure the motor end cover
with the two counter-sunk head screws.
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5.5.3.3 RSz Module

Removal

(M

2

3)

“)

When you replace the timing belt of RSz module, bind the module and end effector
with string to prevent the end effector from falling down.

Unscrew four counter-sunk head screws
(M3x6) on the motor end cover on the
cable side.

Remove the motor end cover.

Unscrew four pan head screws (M3x6) on
the motor end cover on the bottom side,
and loosen two hexagon socket head cap
bolts (M3x6) that secure the cover to the
module body. Then, move the motor end
cover horizontally.

Unscrew three pan head screws (M3%6)
that secure the motor covers, and remove
the motor covers.

Unscrew two pan head screws (M3%4) on
the pulley cover, and remove the pulley
cover.
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5. Maintenance and Inspection

(5) Hold the motor and unscrew two

(6)

(7

200

hexagon socket head cap bolts (M4x15)
that secure the motor to the motor plate.

Remove the timing belt from the pulley.
Then, pull out the motor.

Unscrew two setscrews (MS5x8) that
secure the pulley to the motor, and
remove the pulley from the motor.

There is a brass bushing in one of the
setscrew holes. Be careful not to lose
it.
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Installation

(1) Mount the pulley on the motor so that the tip of the motor shaft sticks out 2 mm from
the pulley (tightening torque: 2.9 N'm).

Screw one of the setscrews for the flat of the motor shaft until the setscrew just
touches the surface. Insert a bushing into the other setscrew hole to prevent damage
to the motor shaft.

Loosely tighten the setscrew on the flat of the motor shaft.

Then, loosely tighten the other setscrew with the bushing.

Unscrew the setscrew on the flat, and securely tighten it.

Securely tighten the setscrew with the bushing until the setscrew presses the bushing.

| Screw hole position | Pulley position

Setscrew (M5x8) Pull
u EY\
—2 mm
Motor shaft-\T I-
| ]
Motor shaft TT—Motor

(2) Insert the motor into the motor plate and
nut so that the cables of the motor are set
in the opening of the motor plate.

(3) Put the timing belt on the pulley on the §
motor side. Make sure that the timing
belt is put on the other pulley in the
module.
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5. Maintenance and Inspection

(4) Loosely tighten the two hexagon socket
head cap bolts (M4x15) that secure the
motor.

(5) Apply the proper tension (70 N +5) to the
timing belt, and secure the motor.
(Tightening torque: 3 N-m)

Pass a suitable cord or string around the
motor flange. Then, pull the cord using a
force gauge or similar tool to apply the
specified tension. Force gauge

Rotate the pulley on the motor side, and
make sure that the gear teeth of the belt
mesh with the pulleys completely.

(6) Mount the pulley cover to the pulley, and
secure the cover with the two pan head
screws (M3x4).

(7) Mount the motor covers to the motor, and
secure the covers with three pan head
screws (M3x%6).

Make sure that the positions of the screw
holes are correct.
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5. Maintenance and Inspection

(8) Re-install the motor end cover on the
bottom side.

Tighten the four pan head screws (M3x6)
on the same motor end cover and secure it
to the motor covers.

Tighten the screws in a crisscross pattern.

(9) Tighten the two hexagon socket head cap
bolts (M3x6) and secure the motor end
cover to the module body.

(10) Mount the motor end cover on the cable
side to the motor covers. Secure the
motor end cover with the four
counter-sunk head screws. (M3x6)

(11) Refer to “4.13 Calibration” and perform the calibration.
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5.5.3.4 RU Module (Including the Reduction Gear Unit Replacement)

Removal

(1) Unscrew six truss head screws (M4xg),
and remove the U cover.

(2) Disconnect the power connector and
signal connector.

(3) Remove the rubber plug from the
maintenance hole on the reduction gear
unit.

(4) Find the clamping bolt (M3) on the
coupling from the maintenance hole
turning the input axis joint of reduction
gear unit.

Insert a flat end of hexagonal wrench
through the maintenance hole vertically,
and loosen the clamping bolt (M3) on the
coupling.
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Hexagonal wrench
(flat end)

90 degrees
4

Coupling

NOTE Loosen the clamping bolt on the coupling sufficiently. Pulling the motor forcibly

while the clamping bolt on the coupling is tightened maybe cause a slack of the
spring in the coupling. When the spring gets flack, loss of accuracy may occur.

(5) Unscrew two hexagon socket head cap
bolts (M4%12) that secure the motor.
Then, remove the motor.

(6) When replacing the reduction gear unit:

Unscrew four bolts (M5x20) that secure
the reduction gear unit.

Then, remove the reduction gear unit.
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Installation

206

(1
2

3)

“4)

)

Make sure that the clamping bolt on the coupling is loosened.

¥ - .
B Maintenance hole

Place the reduction gear unit so that the
maintenance hole on it is on the right side
as you face the front. Then secure the
reduction gear unit with four bolts
(M5x%20, tightening torque: 9.8 N-m).

Tighten the bolts in a crisscross pattern.

Place the motor so that its cables come to
the maintenance hole side.

Insert the motor into the reduction gear
unit slowly and secure the motor with the
two hexagon socket head cap bolts

(M4x12). (Tightening torque: 3.1 N-m) - I
(2 bolts)

Do not insert the motor at a tilt.

Insert a hexagonal wrench through the
maintenance hole and tighten the
clamping bolt (M3) on the coupling.
(Tighten torque: 2 N-m)

Put the rubber plug in the maintenance
hole.
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(6) Connect the power connector and signal

connector.

(7) Secure the U cover with six truss head
screws (M4xg).

Bend the cable using as large a radius as
possible to minimize the force applied to
the cable outlet.

(8) Refer to “4.13 Calibration” and perform the calibration.
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5.6 Replacing the Signal Relay Board

/A\

WARNING

®m Do not connect or disconnect the motor connectors while the power to the robot

system is turned ON. Connecting or disconnecting the motor connectors with
the power ON is extremely hazardous and may result in serious bodily injury as
the Manipulator may move abnormally, and also may result in electric shock
and/or malfunction of the robot system.

To shut off power to the robot system, pull out the power plug from the power
source. Be sure to connect the AC power cable to a power receptacle. DO
NOT connect it directly to a factory power source.

Before performing any replacement procedure, turn OFF the controller and
related equipment, and then pull out the power plug from the power source.
Performing any replacement procedure with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of the robot
system.

AN

CAUTION

Do not remove the interface box forcibly. Removing the interface box forcibly
may result in damage to the cables, disconnection, and/or contact failure.
Damaged cables, disconnection, or contact failure is extremely hazardous and
may result in electric shock and/or improper function of the robot system.

When installing the interface box, be careful not to allow the cables to interfere
with the box mounting and do not bend these cables forcibly to push them into
the box. Unnecessary strain on cables may result in damage to the cables,
disconnection, and/or contact failure. Damaged cables, disconnection, or
contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.

When routing the cables, observe the cable locations after removing the interface
box. Be sure to place the cables back to their original locations.

5.6.1 Before Replacing the Signal Relay Board

208

Before replacing the signal relay board, turn ON the Controller and keep it ON for 30 or

more minutes. Then, turn OFF the Controller.

This preparation is necessary to charge the super-capacitors that retain the position data.

A super-capacitor is mounted on each motor. The charged motors can keep their position

data for about 2 hours after the motors are disconnected from the lithium battery on the

signal relay board.

Since the power is supplied to each motor from the lithium battery on the signal relay

board via signal connector, the position data will not be lost when the Controller is turned

OFF. When the signal connectors are disconnected, only the super-capacitors in the

motors will retain the position data.

When the data storage time of the super-capacitors is exceeded, the position data will be

lost, and an error* will occur when the Controller is turned ON.

* . In case of EPSON RC+, the error message that “Encoder alarm has occurred” is
displayed.

If the error occurs, perform the calibration of all axes. For details on the calibration

method, refer to “4.13 Calibration”.
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5.6.2 How to Replace the Signal Relay Board

Removal

(1) Disconnect all the connectors and tubes from the interface box (outside).
(2) Remove the interface box from the connector box.

(3) Disconnect the connectors (X10, X20, X30, X40, X50, and X4) from the signal relay
board.

To do so, open up the top and bottom clips of the connectors.

NOTE Connect motors and the signal relay board with a new cable unit within 2 hours after the
(&= connectors are removed. When the motors and the signal relay board are connected with
a new cable unit after 2 hours have passed, the position data in motors will be lost and

calibration will be required again.

(4) Remove the signal relay board from the

interface box. Signal relay board ?zl\g?;\f/fn washers)

The signal relay board is secured from the
outside of the interface box.

Interface box
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Installation

(1) Install a new signal relay board to the
) Signal relay board 4-M3x4

interface box. (2 crown washers)
Secure the board from the outside of the

box.

Interface box

(2) Connect the connectors (X10, X20, X30, X40, X50, and X4) to the signal relay
board.

/A\

WARNING

Be sure to connect the cables properly. Do not allow unnecessary strain on the
cables. (Do not put heavy objects on the cables. Do not bend or pull the
cables forcibly.) Unnecessary strain on the cables may result in damage to the
cables, disconnection, and/or contact failure. Damaged cables, disconnection,
or contact failure is extremely hazardous and may result in electric shock and/or
improper function of the robot system.
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(3) Install the interface box.

For details on the installation method, refer to step (6) to (9) in “4.6 Installation of
Single Axis Modules (RH, RM)”.

(4) Connect the connectors and tubes to the interface box (outside).
(5) Turn ON the Controller.
(6) Check if the Manipulator moves to points (poses) correctly.

To do so, select 2 points (poses) or more from the registered points (poses) and move
the Manipulator to the points (poses).

(7) If the Manipulator does not move to the points (poses) correctly, perform the
calibration of all axes.

For details on the calibration method, refer to “4.13 Calibration”.
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5. Maintenance and Inspection

5.7 Overhaul

We recommend that you periodically overhaul the manipulator to prevent system failure due to wear
and/or deterioration.

Recommended overhaul period : 5 years

Method of overhaul : Please ask suppliers about details.

5.8 Precautions for Disposal of Modules

When disposing the modules, refer to respective precautions and procedures of the transportation and
maintenance, and pay attention to safety.
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5. Maintenance and Inspection

5.9 Maintenance Parts List

Specify the code when ordering maintenance parts.

Reference
Part Name Code Note page
RH module (1000 mm) R13B080001
RH module (800 mm) R13B080002
RH module (600 mm) R13B080003
RH module (400 mm) R13B080004 No motor 7,9,17,19
RM module (750 mm) R13B080005
RM module (550 mm) R13B080006
RM module (350 mm) R13B080007
R R13B080014
RSz module (400 mm)
L R13B080015 No motor
R R13B080016 No pulley on the motor
RSz module (300 mm) . 7,10, 11
L R13B080017 shaft side
R R13B080018 No timing belt
RSz module (200 mm)
L R13B080019
400W motor R13B000616 For RH, RM
150W motor R13B000615 | ForRU"' 174
150W motor | With brake R13B000622 | For RSz
Timing belt R13B030201 For RSz 167
2
XS5 cable set 1 n , R114X5C001 | RG-HM. YZ-MS
(User cable is 4 m.)
2
X5 cable set 3 o . R114X5C003 For Additional RG
(User cable is 4 m.)
For RP-HMSz, 161
X5 cable set 5 R114X5C007
RU-HMSz
X5 U cable unit 4.5m R13B020041 For RU-HMSz
External cable 6m R114X4C000
Additional user cable 4 m R114X4C005
Refer to “4.14 Adjusting
Cable support 28 links R13B031901 Cable Support Length” 147
and adjust the links.
Coupling R13B031501 For RH, RM 176
Signal relay board R137ZA00450400 193
Lithium battery (Battery unit) R13ZA00600300 | ER17330V (TOSHIBA) |[171
Brake release switch R13B030001 120
Pulley (on the motor shaft side) R13B031101 For RS, RSz 185
Reduction gear unit R13B010001 For RU-HMSz 190

*]: Use a 200W motor driver module for RU and RSz modules.

For the codes of the motor diver modules, refer to the maintenance parts list in the robot controller manual.
*2: For details, refer to the block diagrams in “4.10.4 RP Type” and “4.10.5 RU Type”.
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