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FOREWORD

Thank you for purchasing our robot products.

This manual contains the information necessary for the correct use of the 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.

The robot system 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. Please note that the basic performance of the product will
not be exhibited if our robot system is used outside of the usage conditions and product
specifications described in the manuals.

This manual describes possible dangers and consequences that we can foresee. Be sure to
comply with safety precautions on this manual to use our robot system safety and correctly.

TRADEMARKS

NOTICE

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.

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.

MANUFACTURER

SEIKO EPSON CORPORATION

CONTACT INFORMATION

Contact information is described in “SUPPLIERS” in the first pages of the following
manual:

Robot System  Safety Manual —Read this manual first

DISPOSAL

When disposing this product, dispose in accordance with the laws and regulations of each

country.
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Regarding battery disposal

The battery removal/replacement procedure is described in the following manuals:
Maintenance Manual

For European Union customers only

NOTE

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, and to customers in countries in Europe, Middle East and
Africa (EMEA) where they have implemented equivalent regulations.

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

For Users in Taiwan region

C series Rev.6a

Please separate used 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.
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Before Reading This Manual

This section describes what you should know before reading this manual.

Structure of Control System

C series Manipulators can be used with the following combinations of Controllers and

software.

C4 series
Controller
Software

C8 series
Controller
Software

C12 series
Controller
Software

Setting by Software
RC+

Turning ON/OFF Controller

: RC700, RC700-A
:EPSON RC+ 7.0

: RC700-A
: EPSON RC+ 7.0 Ver.7.1.3 or later (C8XL)

EPSON RC+ 7.0 Ver.7.1.4 or later (C8, C8L)
EPSON RC+ 7.0 Ver.7.2.0 or later (wall mounting)

: RC700-A
: EPSON RC+ 7.0 Ver.7.4.6 or later

This manual contains setup procedures using the software.
Those sections are indicated by the symbol on the left.

When you see the instruction “Turn ON/OFF the Controller” in this manual, be sure to turn
ON/OFF all the hardware components.

Photos and lllustrations Used in This Manual

The appearance of some parts may differ from those on an actual product depending on

when it was shipped or the specifications. The procedures themselves, however, are accurate.
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The Manuals of This Product

The following are typical manual types for this product and an outline of the descriptions.

Safety Manual (book, PDF)
This manual contains safety information for all people who handle this product. The
manual also describes the process from unpacking to operation and the manual you should
look at next.
Read this manual first.

Safety precautions regarding robot system and residual risk

Declaration of conformity
- Training

- Flow from unpacking to operation

RC700 series Manual (PDF)

This manual explains the installation of the entire robot system and the specifications and
functions of the controller. The manual is primarily intended for people who design robot
systems.

- The installation procedure of the robot system (specific details from unpacking

to operation)
- Daily inspection of the controller
- Controller specifications and basic functions

C series Manual (PDF)
This manual describes the specifications and functions of the Manipulator. The manual is
primarily intended for people who design robot systems.
- Technical information, functions, specifications, etc. required for the
Manipulator installation and design
- Daily inspection of the Manipulator

Status Code/Error Code List (PDF)
This manual contains a list of code numbers displayed on the controller and messages
displayed in the software message area. The manual is primarily intended for people who
design robot systems or do programming.

RC700 series Maintenance Manual (PDF)
C series Maintenance Manual (PDF)
This manual describes the details of maintenance etc. The manual is intended for people
who perform maintenance.
- Daily inspection
- Replacement and repair of maintenance parts
- The method of firmware update and controller setting backup etc.
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EPSON RC+ 7.0 User’s Guide (PDF)
This manual describes general information about program development software.

EPSON RC+ 7.0 SPEL+ Language Reference (PDF)
This manual describes the robot programming language “SPEL+".

Other Manual (PDF)
Manuals for each option are available.
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C4 Manipulator

This volume contains information for setup and operation of the Manipulators.
Please read this volume thoroughly before setting up and operating the Manipulators.







C4 Manipulator 1. Safety

1. Safet

Unpacking and transportation of the Manipulators and robotic equipment shall be performed

by personnel who has taken robot system training held by us and suppliers 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 and reread it when you find anything

unclear.

1.1 Conventions

Important safety considerations are indicated throughout the manual by the following

C series Rev.6a

symbols. Be sure to read the descriptions shown with each symbol.

AN

WARNING

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

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.
fjﬁ 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.




C4 Manipulator 1. Safety

1.2 Design and Installation Safety

This product is intended for transporting and assembling parts in a safely isolated area.
Design and installation of robot system shall be performed by personnel who has taken robot
system training held by us and suppliers.

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 “Safety Manual’. Designing and/or constructing 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.

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 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 of the product but also cause serious safety problems.

When designing or installing a robot system, wear at least the following protective
gear. Working without protective gear may cause serious safety problems.

Work clothes suitable for work
Helmet

Safety shoes

Further precautions for installation are described in “3. Environment and Installation”.
Please read this chapter carefully to understand safe installation procedures before installing
the robots and robotic equipment.
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C4 Manipulator 1. Safety

1.3 Operation Safety

The following items are safety precautions for qualified Operator personnel:

AN

WARNING

m Please carefully read “Safety Manual ”. Operating the robot system without

understanding the safety precautions is extremely hazardous and may result in
serious bodily injury and/or severe equipment damage to the robot system.

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.

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 in case that the Manipulator moves
unexpectedly.

Immediately press the Emergency Stop switch whenever the Manipulator moves
abnormally during operation. Continuing the operation while the Manipulator
moves abnormally is extremely hazardous and may result in serious bodily injury
and/or severe equipment change to the robot system.

A

WARNING

Be sure to connect the AC power cable to a power receptacle. DO NOT connect
it directly to a factory power source. To shut off power to the robot system,
disconnect the power plug from the power source. Performing any work while
connecting the AC power cable to a factory power source is extremely hazardous
and may result in electric shock and/or malfunction of the robot system.

Before performing any replacement procedure, turn OFF the Controller and
related equipment, and then disconnect 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 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.
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C4 Manipulator 1. Safety

A

CAUTION

®m 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
all necessary safety precautions.

m |f the joints are operated repeatedly with the operating angle less than 5 degrees,
they may get damaged early because the bearings are likely to cause oil film
shortage in such situation. To prevent early breakdown, move each joint larger
than 30 degrees for about once an hour.

m Oscillation (resonance) may occur continuously in low speed Manipulator motion
(Speed: approx. 5 to 20%) depending on combination of Arm orientation and end
effector load. Oscillation arises from natural oscillation frequency of the Arm and
can be controlled by following measures.

Changing Manipulator speed
Changing the teach points
Changing the end effector load

1.4 Emergency Stop

If the Manipulator moves abnormally during operation, immediately press the Emergency
Stop switch. Pressing the Emergency Stop switch immediately changes the Manipulator to
deceleration motion and stops it at the maximum deceleration speed.

Avoid pressing the Emergency Stop switch unnecessarily while the Manipulator is running
normally.
- The Manipulator may hit the peripheral equipment.
When you press the Emergency Stop switch, the operating trajectory until the robot
system stops is different from that in normal operation.

- The life of the brakes will be shortened.
The brakes are locked and the brake friction plate is worn.
Normal brake life cycle: About 2 years (when the brakes are used 100 times/day)
However, the rough normal relay life is approximately 20,000 times. If you press the
emergency stop switch unnecessarily, the life of the relay will be shortened.

- Impact is applied on the reduction gear unit, and it may result in the short life of the
reduction gear unit.

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

Refer to the Robot Controller manual for instructions on how to wire the Emergency Stop
switch circuit.

C series Rev.6a
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NOTE

C series Rev.6a

Do not turn OFF the Controller while the Manipulator is operating.
If you attempt to stop the Manipulator in emergency situations, make sure to stop the
Manipulator using the E-STOP of the Controller.
If the Manipulator is stopped by turning OFF the Controller while it is operating, the
following problems may occur.
Reduction of the life and damage of the reduction gear unit
Position gap at the joints
In addition, if the Controller was forced to be turned OFF by blackouts and the like while
the Manipulator is operating, make sure to check the following points after power restoration.
Whether or not the reduction gear is damaged
Whether or not the joints are in their proper positions

If there is a position gap, perform calibration by referring to “C series Maintenance Manual
16. Calibration”.

Before using the Emergency Stop switch, be aware of the followings.

- The Emergency Stop (E-STOP) switch should be used to stop the Manipulator only in
case of emergencies.

- To stop the Manipulator operating the program except in emergency, use Pause (halt) or
STOP (program stop) commands.
Pause and STOP commands do not turn OFF the motors. Therefore, the brake does not
function.

- For the safeguard, do not use the E-STOP circuit.

To check brake problems, refer to “Regular Inspection 1. Regular Inspection for C4
Manipulator”.

Test pulse cannot be used with the emergency stop input of this model.

Stopping distance in emergency
The Manipulator in operation cannot stop immediately after the Emergency Stop switch is
pressed. In addition, stopping time and stopping distance vary by following factors:

Hand weight WEIGHT Setting ACCEL Setting

Workpiece weight SPEED Setting Posture etc.

For stopping time and stopping distance of the Manipulator, refer to “Appendix B: Stopping
Time and Stopping Distance in Emergency”.
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1.5 Safeguard

To ensure safe operation, install a safety system using safety doors, light curtains, safety
floor mats, etc. The “Safeguard” described in this manual is one of the safety system.

When a closed safeguard is open during robot motion, the safeguard interlock function
operates. The robot stops immediately and enters into pause state. Then, all robot motors are
turned OFF. The descriptions below explain how the safeguard input works.

Safeguard open  : The robot stops immediately, motors are turned OFF, and further
operation is impossible until either the safeguard is closed or TEACH
or TEST mode is turned ON and the enable circuit is engaged.

Safeguard closed : The robot can automatically operate in unrestricted (high power) state.

Do not open the safeguard unnecessarily while motor is ON. Frequent safeguard inputs
affect the life of the relay.
Rough normal relay life: Approximately 20,000 times

For the safeguard, do not use the E-STOP circuit.

For details of wiring instructions, refer to the following manuals.
RC90 series Manual 9. EMERGENCY
RC700 series Manual /1. EMERGENCY

For details of the safeguard, refer to the following manuals as well.
RC90 series Manual 2.7.1 Connection to EMERGENCY Connector
RC700 series Manual 2.7.1 Connection to EMERGENCY Connector

NOTE
e Test pulse cannot be used with the safeguard input of this model.
® The EMERGENCY connector on the controller has a safeguard input circuit to
connect the safety device interlock switch. To protect operators working near the
robot, be sure to connect the interlock switch and make sure that it works
properly.
WARNING

m The time to stop the robot and the stopping distance by the safeguard interlock
function will change depending on the conditions of use. Be sure to confirm that
safety is ensured according to the installation environment of the robot.

Stopping distance when the safeguard is opened
The Manipulator in operation cannot stop immediately after the safeguard is opened. In
addition, stopping time and stopping distance vary by following factors:

Hand weight WEIGHT Setting ACCEL Setting

Workpiece weight SPEED Setting Posture etc.

For stopping time and stopping distance of the Manipulator, refer to “Appendix C: Stopping
Time and Stopping Distance When the Safeguard is Opened”.
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1.6 How to Move Arms with the Electromagnetic Brake

There are two methods to release the electromagnetic brake. Follow either method to release
the electromagnetic brake and move the arms manually.

1.6.1 Moving the arm using the brake release unit
Follow the method when you just unpack the delivered boxes or when the Controller
does not start up yet.

1.6.2 Moving the arm using the software
Follow the method when you can use the software.

While the electromagnetic brake is ON (such as in emergency mode), you cannot move any
arm by pushing manually.

Arm Motion
Arm #4 Joint #4 Joint #4
BN Arm #3
Arm #6 | !
Joint #6 \ ® ‘
:
| Joint #3
Joint #5 !HI
Arm #5 on ‘ Arm #2
|
Joint #2
Arm #1 (Lower Arm) °
o O ]
|
Joint #1 !

E%EI

Base ‘ ;

C series Rev.6a 9
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1.6.1 Moving the Arm using the brake release unit

The C4 series has the Brake Release Unit as an option.
For details, refer to “6 Options”.

1.6.2 Moving the Arm using the software

A

CAUTION

®m Normally, release the brake of joints one by one. Take extra care if you need to
release the brakes of two or more joints simultaneously. Releasing the brakes of
two or more joints simultaneously may cause hands and fingers to be caught
and/or equipment damage to or malfunction of the Manipulator as the arms of the
Manipulator may move in unexpected directions.

m After releasing the brake, the arm may fall by its own weight or move to the
unexpected direction. Make sure to prepare a countermeasure to prevent the arm
from falling and check the operation environment is safe.

m Before releasing the brake, be sure to keep the Emergency Stop switch handy so
that you can immediately press the Emergency Stop switch. Otherwise, you
cannot immediately stop the arm falling due to an erroneous operation. The arm
falling may cause equipment damage to and/or malfunction of the Manipulator.

EPSON @ After releasing the Emergency Stop switch, execute the following command in
RC+

[Command Window].
>Reset

>Brake Off, [the number (from 1 to 6) corresponding to the arm whose brake will be
turned OFF]

Execute the following command to turn on the brake again.
>Brake On,[The number (from 1 to 6) corresponding to the arm whose brake will be
turned ON]

1.7 Precaution for Operation in Low Power Status

In the low power status, the Manipulator operates at low speed and low torque. However,
comparatively high torque as shown in the table below may be generated to support the
Manipulator’s own weight.

Carefully operate the Manipulator since it may get your hands or fingers caught during
operation. The Manipulator may also collide with peripheral equipment and cause

equipment damage to or malfunction of the Manipulator.
Maximum Joint Torque in Low Power Status [Unit: N-m]
Joint #1 #2 #3 #4 #5 #6
Joint Torque

116.24 193.74 59.31 12.45 11.41 6.88

A

CAUTION

m Carefully operate the Manipulator in the low power status. A comparatively high

joint torque may be generated. It may cause your hands and fingers caught and/or
cause equipment damage to or malfunction of the Manipulator as it may collide
with peripheral equipment.

10
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1.8 Warning Labels

The Manipulator has the following warning labels.

The warning labels are attached around the locations 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 warning labels.

Use meticulous care when handling

those parts or units to which the following warning labels are attached as well as the nearby

arcas.

Location

Warning Label

NOTE

oM I mg mg
f- OF oF off

WARNING
AVERTISSEMENT
ADVERTENCIA
ATENGAO
OCTOPYKHO

HE A

HOHT
WOET
GEOBR

TIP-OVER HAZARD
RISQUE DE BASCULEMENT
PELIGRO DE VUELCO
PERIGO DE QUEDA
OMACHOCTb OMNPOKUALIBAHWA

AVERTI

WARNING

EFEERRGREZE, AR MRS LA
Eggr RERERELH, BROEH LR
Take measures to grevent the maip ulator’

from falling and dre ppmg before rel cvmg
base mountin

Prendre les mesuves nécessaires pour
SSEM ENT empécher le manipulateur de tomber avant;
de démonter les vis de fixation de base.

=
=
e

IR T

ADVERTENC|A manipulador se caiga anlges de retirar los|

[ Tome medidas para evitar que el
pernos de montaje de |

ATE

N 'Tome medidas para evitar que
NCAO manipulador caia antes de remuver os
para usos de montagem da bast

OCTOPXHO

Mepea cHaTHem Eonmsk enneHm

oBaruA NDUMATE Mo
UBHA N3 naﬂeHMﬂ 4

Hﬂﬂlﬁ %Ei IIW 4l W)ﬂ iio\ SrSHA

To avoid getting hands or fingers caught, fold
the Arm and fix it with a belt or a similar tool
before removing the base mounting screws.

WARNING

Q=S ZX[o] Q.
l/\‘—ZEYMﬂUW’&M?ﬁJL VZEalb-%
D& FIHIEN RAET TSN,
'S WARNING
% AVERTISSEMENT
] ADVERTENCIA
An ATENGAO
OCTOPXHO
g COLLISION HAZARD
AT RISQUE DE COLLISION
BROMB) PELIGRO DE COLISION
5 %% PERIGO DEMORTE OU FERIMENTOS GRAVES
OMACHOCTb CTONKHOBEHMA

ATIEEN
When moving, robo( arm can cause death|
I serious njui g
o not enler worke envelope.

AVERTISSEMENT rovoquer des bissures graves oy mricles

En se déplagant, le bras du robot peut

le pas pénétrer dans 'enveloppe de travail.

ADVE

Cuando se mueve, el brazo del robot

RTENC|A pugde causar la muerte o lesiones

raves. No entre en el sobre de trabajo.

ATENCAO

Ao se mover, 0 brago do robd pode
causar morté ou fefimentos graves.
Nao en(re na area de trabalho.

MM pyKa po60oTa MOXeT)
Wi

OCTOP)KHO CTaTb |'| MNMHOH CMSDTH
epbes 0/ Tpas
AuTe B pal G"IKPI KOHBEpT.
2% of0] 2HoID! A1 EE 50| S5 E0|
e D*L\tr gt o e
= Y-Eal—5 BEHTE. BRLBEIDY
= u\bmmoeu PN £55

ST DS

Do not enter the work space when the
Manipulator is operating. It is extremely
hazardous since the Arm may collide and
cause serious safety problems,

ey WARNING
®&  AVERTISSEMENT
B ADVERTENCIA
z1 ATENCAO
OCTOP)KHO

ELECTRIC SHOCK HAZARD

WOEE RISQUE DE CHOC ELECTRIQUE
W®OBEK  PELIGRO DE DESCARGA ELECTRICA
2H el PERIGO DE CHOQUE ELETRICO

ELT L
OI'IACHOCTb TMOPAXEHUA QMEKTPUIECKIM TOKOM

C s WARNING

w2 AVERTISSEMENT

/\[#% ADVERTENCIA

o ATENGAO
OCTOPKHO

HOERRE HOT SURFACE

WORRRE SURFACE CHAUDE

BNRE SUPERFICIE CALIENTE

pri=¥: ] SUPERFICIE QUENTE
L OPAYAA NMOBEPXHOCTb

Do not touch the current-carrying parts inside
the Manipulator while the power is ON. It
may cause electrical shock.

C series Rev.6a
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C4 Manipulator 1. Safety

Location

Warning Label

NOTE

WARNING
AVERTISSEMENT
ADVERTENCIA
ATENCAO
OCTOPXHO

FALLING HAZARD

o DY i m
k1 OF TF T

Be careful of the arm falling due to its own weight
when pressing the brake release switch.

These labels are attached on the optional brake
release unit as well.

RISQUE DE CHUTE
PELIGRO DE CAIDAS
Yot sl PERIGO DE QUEDA
OMACHOCTb MALEHWA

-=E A 2 manmmmmmm:en
f=c2=)
=

When the brake release unit is used:

Details of procedures for releasing the brakes using
the brake release unit are described in the
Manipulator manuals.

EMERGENCY BRAKE RELEASE
D WARNING 1.Turn off the controller.
PEEteSSdER\,RAr%EI DU FREIN D'URGENCE
AVERT'SSEMENT 2. U\\Ilmsevr?efsfr‘\)en&z  desserage de frein alaide
ADVERTENCIA ;g’;sig:?aejmdad éedhberamon de\ freno slgmendo
=~ LIBERAGAO DO FREIO DE EMERGENCIA
ATENCAO

2.0perate the brake re&ease unit using
rage de frein.|
1.Desligue o controlador
Al
OCTOPXHO

- H @mﬁwmmmwwmﬁa%.
in: slructlons on the brake release unit.
LIBERACION DEL FRENO EN CASO DE EMERGENCIA|
2.Para operar aliberagéo do freio de emevgénma
0 freio)
EEEENEX]
1. UEES

BAPUVHOE OTKHDHEHME TOPMO3A|
1. BolKiouHTE KOHT] %I
Bratounte 6nog ;?acmp I@KUBAHNSA, CreayA
Ha O/t

R
By FU)? TLfEat?b *
#?5?1 /FE&{'EL;&B’

R\;e .2

CAUTION
ATTENTION
ATENCION
CUIDADO
OCTOPXHO
LIFT WITH CARE

SOULEVEZ AVEC SOIN
LEVANTAR CON CUIDADO

=
eI

Fo|

Only authorized personnel should perform sling work
and operate a crane and a forklift. When these
operations are performed by unauthorized personnel,
it is extremely hazardous and may result in serious
bodily injury and/or severe equipment damage to the
robot system.

ER
DT
HEEHER

E FolsiM 50/ 22842 LEVANTE COM CUIDADO
NOAHUMAMTE OCTOPO)KHOA

EAERLN
Follow instructions
manual durlng lifting and|
transportatio

Respecter les instructions dul
manuel d' utilisation pendant
le levage et e transport.

iga
instrucciones durante la
instalacion y el transporte.
Siga as instrucées do

ATENCAO phdete
OCTOPYKHO et

' PFchyKI.IMnM

w;nﬂﬁgum—fcviemu

NOTE
The product name, model name, serial number,
information which laws and regulations are supported,
product specifications, manufacturer, importer, date of
manufacture, country of manufacture, etc. are listed.

For details, see the label affixed to the product.

Location Label
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Location of Labels

11
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C4 Manipulator 1. Safety

1.9.1 Collision

When the Manipulator collides with a mechanical stopper or peripheral device etc.,
discontinue use and contact the supplier.

1.9.2 Getting body caught in Manipulator
When the operator is caught between the Manipulator and a mechanical part such as a base
table, press the emergency stop switch to release the brake on the subject arm, and then
move the arm by hand.
How to release a brake

When using a brake release unit

For details, refer to “6.1 Brake Release Unit”.

When using software
For details, refer to “1.6.2 Moving the Arm using the software”.
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C4 Manipulator 2. Specifications

2. Specifications
2.1 Model Number
C4-A601Sno

a
L O |: Standard

-UL | : UL1740 certified

Type
O |: Table Top mounting
R |: Ceiling mounting *1

Environment
S |: Standard model
C |: Cleanroom & ESD (electrostatic discharge) model

Brake equipment

: Brakes on all joints

Arm length
6 |:600 mm (Model name: C4)
9 |:900 mm (Model name: C4L)

*1 Manipulators are set to “Table Top mounting” at shipment. To use the Manipulators as
“Ceiling mounting”, you need to change the model settings.
For details on how to change the model settings, refer to “5.5 Changing the Robot”, and
“EPSON RC+ User s Guide Robot Configuration”.

C series Rev.6a 15
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2.2 Part Names and Motion Range of Each Arm

LED Lamp
Upper Arm (Arms #3 to #6) This lamp lights up
while the motors are ON.
Arm #4 Joint #4
: Arm #3
Arm #6 ‘ R\
Joint #6 ! ® -
i
+
| Joint #3
Joint #5 \
Arm #5 omn ‘ Arm #2
J2+
. | \
Joint Motion Joint #2 >
Joint #1 : The whole Manipulator revolves. Arm #1 .
Joint #2 : The lower arm swings. (Lower Arm)
Joint #3 : The upper arm swings. = ‘ = i
Joint #4 : The wrist revolves. Joint #1 -
Joint #5 : The wrist swings.
. Base
Joint #6 : The hand rotates.

User cable connector
(9-pin D-sub connector)

White| .
o Fitting for 24 mm pneumatic tube

Standard-model : Cover
Clean-room type : Exhaust port
Power cable For 8 mm pneumatic tube

S/N:C49E002931 or later
Position of @4 mm one-touch
fitting for tube is different.

O

Signature label

(Serial No. of Manipulator)

NOTE  When the LED lamp is lighting or the Controller power is on, the current is being applied

= to the Manipulator. (The LED lamp may not be seen depending on the Manipulator’s
posture. Be very careful.) Performing any work with the power ON is extremely hazardous
and it may result in electric shock and/or improper function of the robot system. Make sure
to turn OFF the Controller power before the maintenance work.
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C4 Manipulator 2. Specifications

2.3 Outer Dimensions
2.3.1 C4-A601**

[Unit: mm]
2xM4 depth5 78 _ 25 4xM4 depth 7
10
=TTy
i | L‘H,,Em w0
- / Q)]
| o ng_lLo = I . B = . <
= o 3 ar 3
© SRS 5
& 78 \2xM3 depth 5
4| [27 P 90
1928><M4 depth® / . ['65 250 86 Space for cables 76 23
*1:
T~
5 © 5[ ) _ u i
i '{%:, H o 3 R | ¥ 2
1 o | . |
al E | 8 2 H
3 | 4 | 100 N o i
— — [m) | = 2XM4
48
| W] " R depth?
H= 5. w| o = —1H
| _i_ ] 2:| 6 H7 depth 5 | 2xM4 depth7 *2:| © i : 1 5
1 *2:| 2xM8 depth 16 ! o |©|E \TL/
S= [ 5- = 2 .
! £
| 0 of & | [ &
I g - Q ! ol ®
| s ] 2 3 R
! B @ LN @
A 3) 1 I 11
77 - 375 1\
154 75
2160 90
415 | 1995
614.5
180 109.5
15 150 |15
90
550012
| o
m,t _1¢I g
|
o T <"_“_; ‘ ! ol ©
- - - - t — ©| ©
-~ T ] :I 1 %/ e 8 -~ -
9 T
o > o
& 26 H7 75+ 0.05 ~4xg11
[T}
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(Applicable tolerance is a6H7)

*1: Applicable area: @60 h7
*2: Same for the other side
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2xM4 depth 5 7g

2.3.2 C4-A901™**

(1 LO L
N
ool [ Slol [ e 4
Yo} oooo\AI\
> N~ N~
«© 4127 78 90
2xM4 depth 6 65 400 86 Space for cables
198 5
*1:
v/
s < = -
I~ E—
[ S
[(o]
] A [N
o
(]
! <
100
48
(T 1 |
I S ] ! 0
i 2xMi4 depth7*2: | S
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|
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(Applicable tolerance is g6H7)

Including the lamp

1]

[Unit: mm]
76 _ 23
=4

82

/A

. 2xM4

depth7

*1: Applicable area: @60 h7

*2: Same for the other side
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2.4 Standard Motion Range

2.4.1 C4-A601™**

[Unit: mm]

Joint #1
0 pulse position -
N ~ /)
P point* o\ T / / /
y\\\ // /// //
. y /
Motion range of P point* \\\\ \\\\ //// // ,/
RO Py
~I~7 0 ~ \7\70 Ogé\'v/// ////
Front View Lateral view %o~
Joint #2
0 pulse position
Joints #4, #6 65 250 | 476.5
0 pulse position
J6: - 360 deg./,, \\\ge; + 360 deg.
TS P point—
£ - SO |
SO >
J4:-200 deg. J4: +200 deg. Joints #3, #5 4_ o
0 pulse position "
SNY 13511&9,;« § 9
|| R167 @
T ?‘50/‘/ S RIS
- ™)
@\ X
NN
N\ 3
Motion range of P point* o
(deg. =°)

* P point : Intersection of the rotation centers for Joint #4, #5, and #6

*1

2
*3
*4
*5

: Joint #1 without mechanical stop (+180°)
For the mechanical stop removal procedure, refer to “5.2.1 Motion Range Setting of Arm #1”.
: P point from top with Joint #3 declining —51° (Joint #1 center — P point center)
: P point from top with Joint #3 tilting up +225° (Joint #1 center — P point center)
: P point from lateral with Joint #3 declining -51° (Joint #2 center — P point center)
: P point from lateral with Joint #3 tilting up +225° (Joint #2 center — P point center)

A

CAUTION

B Pay attention to the arm pose of the basic arms (Arms #1, #2, and #3) when
operating the Manipulator. Arm #5 moves keeping a constant angle regardless of
the arm pose. Depending on the arm pose of the basic arms, the wrist may collide
with the Manipulator. The collision may cause equipment damage to and/or
malfunction of the Manipulator.

C series Rev.6a
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C4 Manipulator 2. Specifications

2.4.2 C4-A901™*

[Unit: mm]

Top View

Joint #1
0 pulse position

Motion range of P point*

. *+180 '
Front View deg x4
Lateral view Joint#2
0 pulse position
Joints #4, #6
0 pulse position
P point* *Gsde
J6: - 360 deg. | J6: + 360 deg. 65 400 762.5 9.
+135,4ég"
J4: - 200 de@ypfagJa: +200 deg.  Joints #3, #5/
. 0 pulse posjtion
-135 d 5,
SRS
& g
[ 1|
I 7
oL LE 6

! N

~ o
%)’O Q\%QQ g = 2
Q. < )
L?/\ ~ <

Motion range of P point* 8/
¢
(deg. =°)
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* P point : Intersection of the rotation centers for Joint #4, #5, and #6

*1

*2
*3
*4
*5
*6

: Joint #1 without mechanical stop (+180°)
For the mechanical stop removal procedure, refer to “5.2. 1 Motion Range Setting of Arm #1”.
: P point from top with Joint #3 declining —50° (Joint #1 center — P point center)
: P point from top with Joint #3 tilting up +210° (Joint #1 center — P point center)
: P point from lateral with Joint #3 declining -50° (Joint #2 center — P point center)
: P point from lateral with Joint #3 tilting up +210° (Joint #2 center — P point center)

: Max. motion range of Joint #1 for UL specification of C4L is £160°.

A

CAUTION

® Pay attention to the arm pose of the basic arms (Arms #1, #2, and #3) when
operating the Manipulator. Arm #5 moves keeping a constant angle regardless of
the arm pose. Depending on the arm pose of the basic arms, the wrist may collide
with the Manipulator. The collision may cause equipment damage to and/or
malfunction of the Manipulator.
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C4 Manipulator

2. Specifications

2.5.1 Specifications Table

For the specifications of each model, refer to “Appendix A: Specifications table”.

2.5.2 Option

C4 series have the following options.
Brake release unit
Camera mounting plate
PS compatible plate (Tool adapter, Base adapter)
Base side angled fittings
Base side fittings
Adjustable Mechanical Stop (Joint #2: Only C4-A901%*%*)

For details of options, refer to “6. Options™.

The Manipulator for your system has been set before shipment from the factory.

A

® When you need to change the setting of the Manipulator model, be sure to set the
Manipulator model properly. Improper setting of the Manipulator model may result
in abnormal or no operation of the Manipulator and/or cause safety problems.

CAUTION
NOTE . . . . .
& If the custom specifications number (MT***) is described on MODEL of the signature label

22

(S/N label), the Manipulator has custom specifications. (A label with only the custom
specifications number may be attached depending on shipment time).

The custom specifications may require a different configuration procedure; check the
custom specifications number (MT***) and please contact the supplier of your region if

necessary.

The Manipulator model can be set from software.
Refer to the chapter “Robot Configuration” in “EPSON RC+ User s Guide”.

C series Rev.6a



C4 Manipulator 3. Environment and Installation

3. Environment and Installation

Unpacking and transportation of the Manipulators and robotic equipment shall be performed

by personnel who has taken robot system training held by us and suppliers and should
conform to all national and local codes.

3.1 Environmental Conditions

A suitable environment is essential for the robot system to function properly and safely. Be
sure to install the robot system in an environment that meets the following conditions:

Item Conditions
Ambient temperature* 51040 °C
Ambient relative humidity | 20 % to 80 % (no condensation)
Fast transient burst noise 1 kVorless (Signal wire)
Electrostatic noise 4 kV or less
Altitude 1000 m or lower
Environment - Install indoors

- Keep away from direct sunlight

- Keep away from dust, oily smoke, salinity, metal
powder 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 of electric noise

- Keep away from explosive area

- Keep away from a large quantity of radiation

* The ambient temperature conditions are for the Manipulators only. For the Controller
the Manipulators are connected to, refer to the Robot Controller manual.
When the product is used in a low temperature environment around the minimum
temperature of the product specification, or when the product is suspended for a long time
on holidays or at night, a collision detection error may occur due to the large resistance
of the drive unit immediately after the start of operation. In such a case, it is recommended
to warm up for about 10 minutes.
NOTE  When using the Manipulators in inadequate environments that do not meet the above
& conditions, please contact the supplier of your region.

Special Environmental Conditions
The surface of the Manipulator has general oil resistance. However, if your requirements
specify that the Manipulator must withstand certain kinds of oil, please contact the
supplier of your region.
Rapid change in temperature and humidity can cause condensation inside the
Manipulator.
If your requirements specify that the Manipulator handles food, please contact the
supplier of your region to check whether the Manipulator will damage the food or not.
The Manipulator cannot be used in corrosive environments where acid or alkaline is used.
In a salty environment where the rust is likely to gather, the Manipulator is susceptible
to rust.
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/N

®m Use an earth leakage breaker on the AC power cable of the Controller to avoid
the electric shock and circuit breakdown caused by an unexpected water leak.
Prepare the earth leakage breaker that pertains the Controller you are using. For

WARNING details, refer to the Robot Controller manual.
® When cleaning the Manipulator, do not rub it strongly with alcohol or benzene.
It may lose luster on the coated face.
CAUTION
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3.2 Unpacking, Transportation, and Relocation

Using a cart or similar equipment, transport the Manipulator in the same conditions as it was
delivered. Observe the following when unpacking the Manipulator.

Unpacking, transportation, and relocation shall be performed by personnel who has taken
robot system training held by us and suppliers and should conform to all national and local
codes.

A

WARNING | m

Only authorized personnel should perform sling work and operate a crane or a
forklift. When these operations are performed by unauthorized personnel, it is
extremely hazardous and may result in serious bodily injury and/or severe
equipment damage to the robot system.

Stabilize the Manipulator with your hands when hoisting it. Unstable hoisting is
extremely hazardous and may result in serious bodily injury and/or severe
equipment damage to the robot system as the fall of the Manipulator.

A

CAUTION

When removing the anchor bolts, support the Manipulator to prevent falling.
Removing the anchor bolts without supporting the Manipulator may get hands,
fingers, or feet caught as the Manipulator may fall.

To transport the Manipulator, secure it to the delivery equipment or have at least
2 people to hold it by hand. Also, do not hold the bottom of the base (the screened
parts in the figure). Holding these parts by hand is extremely hazardous and may
cause your hands and fingers caught.

C4-A601** C4-A901**

> Manipulator weight
Manipulator weight : 30 kg (66.1 Ibs.)
127 kg (59.5 Ibs.) .

=
DO NOT hold _By DO NOT hold
the bottom of the the bottom of the
base by hand. base by hand.

Avoid excessive vibration or shock during Manipulator transporting. Excessive
vibration or shock may cause equipment damage to and/or malfunction of the
Manipulator.

Take extra care when transporting the Manipulator. You may hit and damage the
connector

C series Rev.6a
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26

During unpacking and relocation, avoid applying external force to the arms and motors of
the Manipulator.

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.

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

Be sure to transport and store the robot system in environments that meet the following

conditions:
Item Conditions
Ambient temperature —20 to 60 °C
Ambient relative humidity | 10 to 90 % (no condensation)

When using the Manipulator for the robot system again after long-term storage, perform a
test run to verify that the Manipulator works properly. Then, operate the Manipulator
thoroughly.
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Relocating
Follow the procedures described below when relocating the Manipulator.

(1) Turn OFF the power for all devices and unplug the power cable connector and signal
cable connector from the Controller.
Do not unplug the M/C cable (power cable and signal cable) from the Manipulator.
(MC cable 3 m: 2 kg)

NOTE Remove the mechanical stops if using them to limit the motion range.
& For details on the motion range, refer to the “5.2 Motion Range Setting by Mechanical
Stops™.

(2) Unscrew the anchor bolts. Then, remove the Manipulator from the base table.

(3) C4-A601**
Position the Manipulator as shown in the
figure. Then, secure the Manipulator to the
delivery equipment or have at least 2 people
to carry the Manipulator.

Recommend: Joint #2 +65°.
Joint #3 —51°.

Do not hold the bottom of the base (the
screened parts in the figure). Holding these

Manipulator weight
127 kg (59.5 Ibs.)

DO NOT hold
the bottom of the

parts by hand is extremely hazardous and base by hand.

may cause your hands and fingers to be
caught.

C4-A901**

Position the Manipulator as shown in the
figure. Then, secure the Manipulator to the
delivery equipment or have at least 3 people

to carry the Manipulator. ] .
Manipulator weight

Recommend: Joint #2 +53°. : 30 kg (66.1 Ibs.)

Joint #3 —51°.

Do not hold the bottom of the base (the
screened parts in the figure). Holding these

DO NOT hold
the bottom of the
base by hand.

parts by hand is extremely hazardous and may
cause your hands and fingers to be caught.
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Using Eyebolt
Check that the eyebolts are securely fastened before carrying the Manipulator.
After transporting the Manipulator, remove the eyebolts and keep them for future use.

The eyebolts and wire must be strong enough to withstand the weight (See the figures below).
If you use the eyebolts to lift up the Manipulator, be sure to use the bifilar wire of 1 m long
or more to avoid contact with the Arm #4 side cover.

Also, the Manipulator may swing while being lifted up even when using the appropriate
length of wire, so be sure to handle it with care.

Take extra care if you use the wire of 240 mm-long or shorter (for C4-A601*%*), or 360 mm-
long or shorter (for C4-A901**), to lift the Manipulator, because the wire is likely to touch
the Arm #4 side cover and break the Manipulator.

(deg="
C4-A601** 0
(@]
c
Lifting load: 2
27 kg (59.5 Ibs.) 8 deg. 5
or lower S
3
Holes for eye bolt 35 deg. g Q
2-M6 depth 12.5 E
<
i (a\]
4 Use the wire of N\
11000 mm or longer N ) g;r\],tf; of
to avoid contact _i —
with Manipulator. =
, B
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C4-A901**

Lifting load: 8deg.
30 kg (66.1 Ibs.) or lowe

35deg.
Holes for eye bolt 1
2-M6 depth 12.5
%)
Center of =
gravity —4 o
S =

1000mm or longer

360mm

Use the wire of
1000 mm or longer
to avoid contact
with Manipulator.

=i
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3.3 Mounting Dimensions

30

NOTE

Mounting Area

Be sure to have the following space available in addition to the space for mounting the

Manipulator, Controller, and peripheral equipment.

Space for teaching points

Space for maintenance and inspections (for installing jigs)

Space for cables

Space for mounting holes (only for V/P model)

When installing the cable, be sure to maintain sufficient distance from obstacles.

For the minimum bend radius of the MC cable, refer to "Appendix A: C4 Specifications."

In addition, leave enough space for other cables so that they are not bent forcibly.

Mounting Dimensions (C4 series)

0]

100
48

@6 H7 depth 5

2xM4 depth7

2xM8 depth 16 I -
<
Wl o~ =
== | -
+ H - ™~
> o) 'l E
A LD]“ i i i}
=375/ |
75 90
90 Space for cable
199.5
180 109.5
15 150 15
90
660.012
| 2
o iy
° f e )4 ///, :E‘ ol o
- [ - " ey el = Rn RS
/ b S
[ T » '«
o Nl am )
o
+ g6 H7 ~ 75+ 0.05 ~4xg11 "
w0 .
0 (Reference through hole) (Mounting hole)

[Unit: mm]
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3.4 Installation

The installation shall be made by personnel who has taken robot system training held by us
and suppliers and should conform to all national and local codes.

A

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.

Install the Manipulator in a location with sufficient space so that a tool or a work
piece does not touch a wall or a safeguard when the Manipulator extends its arm
fully while holding a work piece. Installing the Manipulator at a location with
insufficient space is extremely hazardous and may result in serious bodily injury
and/or severe equipment damage to the robot system as a tool or a work piece
may collide with a wall or a safeguard.

Anchor the Manipulator before turning ON the power to or operating the
Manipulator. Turning ON the power to or operating the Manipulator that is not
anchored is extremely hazardous and may result in serious bodily injury and/or
severe equipment damage to the robot system as the Manipulator may fall down.

Before installing and operating the Manipulator, make sure that all parts of the
Manipulator are in place and have no external defects. Missing or defective parts
may cause improper operation of the Manipulator. Improper operation of the
Manipulator is extremely hazardous and may result in serious bodily injury and/or
severe equipment damage to the robot system.

A

CAUTION

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

Oscillation (resonance) may occur during operation depending on rigidity of the
installation table. If the oscillation occurs, improve rigidity of the table or change
the speed or acceleration and deceleration settings.

C series Rev.6a

Mounting bolt
For the dimensions, refer to “3.3 Mounting Dimensions”.
There are four threaded holes for the

4-M8x35
Manipulator base.

Use M8 mounting bolts conforming \?vgrsiﬂgr
to the strength equivalent to ISO898-
1 property class 10.9 or 12.9. Plane
washer
Tightening torque: Screw hole
32.0 N'm (326 kgf-cm) (depth 20 mm or more)
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32

Base table

A base table for anchoring the Manipulator is not supplied. Please make or obtain the base
table for your Manipulator. The shape and size of the base table differ depending on the
intended use of the robot system. The following is the basic requirements of Manipulator
table for your reference.

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

The torque and reaction force produced by the movement of the Manipulator are as follows:

C4-A601** C4-A901**
Max. Horizontal rotating torque 500 N'm 700 N'm
Max. Horizontal reaction force 800 N 800 N
Max. Vertical rotating torque 600 N'-m 1000 N-m
Max. Vertical reaction force 2500 N 2500 N

The plate for the Manipulator mounting face should be 30 mm thick or more and made of
steel to reduce vibration. The surface roughness of the steel plate should be 25 um or less.

The base table must be secured on the floor to prevent it from moving.

The Manipulator installation surface should have a flatness of 0.5 mm or less and an
inclination of 0.5 © or less. If the flatness of the installation surface is improper, the base
may be damaged or the robot may not fully show its performance.

When using a leveler to adjust the height of the base table, use a screw with M16 diameter
or more.
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Connector
If you are passing cables through the holes on the base table, see the figures below.
[unit : mm]

49
Power Cable Signal Cable
M/C Cables Connector Connector

80

35
85

Power Cable
Connector (L-shaped)

Do not remove the M/C cables from the Manipulator.

NOTE  For environmental conditions regarding space when placing the Controller on the base table,
(&~ refer to the Robot Controller manual.

When using the Manipulator in the clean room, follow the steps below before the installation.

(1) Unpack it outside of the clean room.

(2) Secure the Manipulator to delivery equipment such as a pallet with bolts so that the
Manipulator does not fall.

(3) Wipe off the dust on the Manipulator with a little alcohol or distilled water on a lint-
free cloth.

(4) Carry the Manipulator in the clean room.

(5) Secure the Manipulator to the base table.
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3.5 Connecting the Cables

/N

WARNING

m Before performing any replacement procedure, turn OFF the Controller and

related equipment, and then disconnect 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 AC power cable to a power receptacle. DO NOT connect
it directly to a factory power source. To shut off power to the robot system,
disconnect the power plug from the power source. Performing any work while
connecting the AC power cable to a factory power source 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.) The 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.

Before wiring, turn OFF the Controller and related equipment, and then pull up a
warning sign (e.g. DO NOT TURN ON THE POWER.). Wiring 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.

When connecting / replacing the brake release unit or the external short
connector, turn OFF the power to the Controller and the brake release unit.
Inserting and removing the connector while the power is ON may result in
electrical shock.

A\

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 safety problems. The connection method varies with the
Controller used. For details on the connection, refer to the Robot Controller
manual.

Only authorized or certified personnel should be allowed to perform wiring. Wiring
by unauthorized or uncertified personnel may result in bodily injury and/or
malfunction of the robot system.

If the Manipulator is operated without connecting the brake release unit or the
external short connector, the brakes cannot be released and it may cause damage
on them. After using the brake release unit, be sure to connect the external short
connector to the Manipulator, or check connection of the connector for the brake
release unit.

34

Cleanroom-model Manipulator

For the Cleanroom-model, an exhaust system is necessary. For details, refer to “Appendix
A: Specifications Table”.

M/C Cable Connection method

Connect the power connector and the signal connector of the M/C cables to the Controller.
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3.6 User Wires and Pneumatic Tubes

A

® Only authorized or certified personnel should be allowed to perform wiring. Wiring
by unauthorized or uncertified personnel may result in bodily injury and/or

CAUTION malfunction of the robot system.
User electrical wires and pneumatic tubes are contained in the cable unit.
Electrical Wires
Rated Voltage Allowable Wires Nominal Sectional Outer Diameter Note
Current Area
AC/DC30V 1A 9 0.211 mm? 8.3+ 0.3 mm | Shielded
Maker Standard
. DE-9PF-N (Solder type),
9 pin Suitable Connector JAE DEU-9PF-FO (Crimping type)
Clamp Hood JAE |DE-C8-J9-F2-1R (Connector setscrew: #4-40 NC)
Pins with the same number, indicated on the connectors on both ends of the cables, are
connected.
Pneumatic Tubes
Max. Usable Pneumatic Pressure | Pneumatic Tubes | Outer Diameter x Inner Diameter
0.59 MPa (6 kgf/cm? : 86 psi) 4 o4 mm x @2.5 mm
Tubes with the same number, indicated in details of View A and B, are connected.
Detail of “B”
User cable connector
B (9-pin D-sub connector)
No.1 No.2 No.3 No.4
Detail of “A”
| [ ] |
=, User cable connector
(9-pin D-sub connector)
No.1 : White
o /o 22 No.2 : White [ Fitting for
No.3 : Blue gﬁersrr:atic tube
: No.4 : Blue
A \% A
= = Standard-model: Cover
Clean-room type: Exhaust port
: — ( For 88 mm pneumatic tube)
| [ ] |
S/N:C49E002931 or later @ ——— @

Position of @4 mm

one-touch fitting for ~ No.3: Blue ddTOTRR
tube is different. No.4 : Blue delcy No.1 : White
No.2 : White
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3.7 Checking the Basic orientation

NOTE

36

After installing the Manipulator and setup the operating environment, check if it moves to
the basic position properly.

Follow the steps below to set the basic orientation of the Manipulator shown below as the
origin position.

(1) Start EPSON RC+ 7.0.
Double click the <EPSON RC+ 7.0> icon on the desktop.

(2) Open the command window.
EPSON RC+ 7.0 menu-[Tools]-[Command Window]

(3) Execute the following command in [Command Window].
>Motor On

>Go Pulse (0,0,0,0,0,0)

If you move the robot which is in the posture when it was packed in a package by using the
World coordinate system, an out of motion range error will occur. Follow the procedure to
move to the basic posture by using the pulse command.

If the Manipulator cannot be in the basic orientation shown below, please contact the
supplier of your region.

1io]
!
R | | 5] N,
H 0 ||

L L P

Basic orientation (0 pulse position)
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4. End Effectors

4.1 Attaching an End Effector

Create an end effector for your Manipulator. For details of attaching an end effector, refer
to “Hand Function Manual”
Flange dimensions of the wrist attached to the end of Arm #6 is as below.

A

CAUTION

m If 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.

However, the 1/O set in the hand function does not turn off (0) when the Reset
command is executed or in emergency stop.

C series Rev.6a

Wrist Flange

912 H7 depth 2.5
4-M4 depth 5

(860 h7)

90 deg =
ACD) S
A =
S
(o)
+I
2 M4 depth 4.5
e} . .
<! View A detail 05 H7 depth 4.5
Arm #6

Attach an end effector to the end of the Arm #6 using the M4 bolts.

Layouts

When you operate the Manipulator with an end effector, the end effector may interfere with
the Manipulator body depending on the outer diameter of the end effector, the size of the
work piece, or the position of the arms. When designing your system layout, pay close
attention to the interference area of the end effector.

Compatibility with PS series or ISO Standard:

To install the end effector used in the PS series or the end effectors which has flange
conforming to ISO standard to the C4 series, we provide the optional PS Compatible Plate.
For details, refer to “6. Options”.
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4.2 Attaching Camera and Air Valves

Decks are equipped to Arms #3 and #5 to enable the easy installation of air valve.

If the payload exceeds the maximum payload, refer to the section “Restriction on payload
exceeding the maximum payload” in “4.3.1 WEIGHT Setting”.

To mount the camera, the camera plate unit is necessary.
We provide the optional Camera Plate Unit. For details, refer to “6. Options”.

[Unit: mm]
C4-A601**
2xM4 depth 5 78 25 4xM4 depth 7
Tp)
- - NI
N o f = N -
= w -~ [ ) ,\I = N
—| O | “ | \%' : L\#Z
o Dok | me gL
3 78\ M3 denm 5
4] [27 ep Deck 90
2xM4 depth 6 , Space for cable
H: |
|
Rotation Center | 3
of the Upper | N
y WO
| o
=
<]
o
o
(32]
]
. B
[ 11
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C4-A901**
2xM4 depth 5 78 25 4xM4 depth 7
0
Deck (W NG "
Do\, SRR g,
Tw 1=l [EE 5 __ﬁ,@i@ algs :
~| o | N =l i \ sz
[te} © ooT ™~ ?103
()] é—ﬁ/—l-
@™ 4|27 78 2xM3 degth 5 Deck 90
2xM4 depth 6 Space for cable

Rotation Center
of the Upper
Arm

400

790.5

!
320

He>
"
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4.3 WEIGHT and INERTIA Settings

40

The WEIGHT and INERTIA commands are for setting the load parameters of the
Manipulator. These settings optimize the Manipulator motion.

WEIGHT Setting
The WEIGHT command is for setting the load weight. The more the load weight increases,
the more the speed and acceleration/deceleration are reduced.

INERTIA Setting

The INERTIA command is for setting the inertia moment and the eccentricity of the load.
The more the inertia moment increases, the more the acceleration and deceleration of the
Arm #6 are reduced. The more the eccentricity increases, the more the acceleration and
deceleration for the Manipulator movement are reduced.

To ensure optimum Manipulator performance, make sure that the load (weight of the end
effector and work piece) and inertia moment of the load are within the maximum rating for
the Manipulator, and that Arm #6 does not become eccentric.
If the load or the inertia moment exceeds the ratings or if the load becomes eccentric, follow
the steps in “4.3.1 WEIGHT Setting” and “4.3.2 INERTIA Setting”, to set parameters.
Setting parameters makes the operation of the Manipulator optimal, reduces vibration to
shorten the operating time, and improves the capacity for larger loads. In addition, it reduces
persistent vibration produced when the inertia moment of the end effector and work piece is
bigger.
You can also set by following “Weight, Inertia, and Eccentricity/offset Measurement Utility”.
The following manual describes the details.

EPSON RC+ 7.0 User s Guide

6.18.12 Weight, Inertia, and Eccentricity/offset Measurement Utility

The allowable load for C4 series Manipulators is as follows:
Upto 4 (5) kg*

Due to the limitations shown in the tables below, the moment and the inertia moment should
also meet these conditions.

If force is applied to the Manipulator instead of weight, it should not exceed the values
shown in the table below.

* If the payload exceeds the maximum payload, refer to the section “Restriction on
payload exceeding the maximum payload” in “4.3.1 WEIGHT Setting”.

Allowable Load

Joint Allowable Moment GD?/4 Allowable Moment of Inertia
#4 4.41 N-m (0.45 kgf m) 0.15 kg'm?

#5" 4.41 N-m (0.45 kgf m) 0.15 kg'm?
#6 2.94 N-m (0.3 kgf m) 0.1 kg'm?

* The allowable load for Arm #5 are calculated as follows:
Distance from the center of Arm #5 rotation (Figure: a + 65 [mm)]).
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Critical Dimension of Load

Position of
Load’s Center

of Gravity XPT a 65

b

Arm #6 |
Rotation N —% N

Center [ ]

I
1

[

Flange
Arm #5

Rotation Center [Unit: mm]

200

150

—1kg
—2kg
—3kg
—4kg

100

- ety
/ hO‘OIw
o

Distance from the Arm #*
Rotation Center [mm]

V C °l150 100 150 200

[ Distance from the Arm #
\ Jﬁ : | Rotation Center [mm]

65

When calculating the critical dimension of the load on the Arm #6 using the allowable
moment and inertia moment, the calculated value represents a distance from the Arm #5
rotation center, not the distance from the flange. Therefore, to get a value of the critical
dimension of the load on Arm #5, subtract 65 (mm) from the calculated distance as shown
in the example below.

Example: Calculate the critical dimension of the load on the Arm #5 (c) when a 2.5 kg load
is on the Arm #6 rotation center line (b = 0).
Allowable Moment of the Arm #5 (N-m) / Load (kg)
= Distance from the Arm #5 rotation center (m)
441 (N'm)/9.8/2.5(kg)=0.18 > 0.18 (m) = 180 (mm)

¢ = Distance from the Arm #5 rotation center (mm) — 65 (mm)
¢ =180 (mm) — 65 (mm) = 115 (mm)
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Moment

A moment is a necessary torque (holding torque) to counteract the gravity affecting the load.
Design an end effector so that the eccentric quantity at the position where the load is attached
is within the allowable moment.

A maximum torque (T) is calculated by the following formula.

T=m (kg) x L (m) x g (m/s?)

m: Weight of load (kg)
L: Eccentric quantity of load (m)

g: Gravitational acceleration (m/s?)

Max. Eccentric Quantity of Load
(Distance between the joint rotation center and the load’s center of gravity)

Axis | WEIGHT 1 kg | WEIGHT 2 kg | WEIGHT 3 kg WEIGHT 4 kg
#4 200 mm 200 mm 150 mm 112 mm
#5 200 mm 200 mm 150 mm 112 mm
#6 200 mm 150 mm 100 mm 75 mm

(The maximum eccentric quantity of load is restricted to 200 mm or less.)

4.3.1 WEIGHT setting

A

CAUTION

Set the total weight of the end effector and the work piece smaller than the
maximum payload.

The C4 Manipulators can operate without limitations on the condition unless and
until the load exceeds this maximum payload. When the payload of the
Manipulator exceeds the maximum payload, refer to the section “Restrictions on
payload exceeding the maximum payload’ in the later part of this section for
details.

Always set the Weight parameters of the WEIGHT command 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.

42

The acceptable weight capacity (end effector and work piece) for C4 Manipulators is as
follows:

Rated Maximum
1 kg 4(5) kg*

When the load exceeds the rating, change the setting of the Weight parameter.

After changing the Weight parameter setting, the maximum acceleration/deceleration and

speed of the robot system corresponding to the load is set automatically.

* Ifthe payload exceeds the maximum payload, refer to the section “Restriction on payload
exceeding the maximum payload” in the Setup & Operation 4.3.1 WEIGHT Setting.
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Setting method of Weight parameters

Select [Tools]-[Robot Manager]-[ Weight] panel and set the value in [Weight:].
RC+ You may also execute the Weight command from [Command Window].

Load on the Manipulator

Mounting location of the load
C4-A601**  Load on the fore end of Arm #6 ] o

\ = =S
! '\':'%"_ B v T
LR Pargrmpid

Arm #5 Deck Arm #3 Deck

C4-A901**  Load on the fore end of Arm #6 o
i
e 8- \)@ —
& iz
Arm #5 Deck e
Arm #3 Deck
C4 series
Deck detailed
25
, o 101
== v 510 4-M4 depth 7
N | A VR WL WL Y
T Het— | /w ,
g 1
2-M4 depth 6 = i 18 *
4 || 27
= = F
— /A
Arm #5 Deck Arm #3 Deck
[Unit: mm]

When you attach the equipment to the decks on the upper arm, convert its weight into
equivalent weight assuming that the equipment is attached to the end of the Arm #6. Then,
this equivalent weight added to the load will be a Weight parameter.
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Calculate the Weight parameter by using the formula below and enter the value.

Weight Parameter Formula

Weight parameter = My, + W, + W,
M., : Load on the fore end of Arm #6 (kg)
W. : Equivalent weight of the Arm #3 deck (kg)
Wy : Equivalent weight of the Arm #5 deck (kg)

Wa=Ma, (L) (L)
Wy =My (Lv)¥ (L)

M., : Weight of the air valve on the Arm #3 deck

M, : Weight of the camera on the Arm #5 deck

L : Length of the upper arm (315 mm)

L. : Distance between the Joint #3 and the center of gravity of
the air valve on the Arm #3 deck (mm)

Ly : Distance between the Joint #3 and the center of gravity
of the camera on the Arm #5deck (mm)

Lb

La Ma
Mb V) e
AN

<Example> The fore end of the Arm #6 is 315 mm (L) away from the Joint #3.
Load on the fore-end of Arm #6 is 1 kg (Mw).
Load on the Arm #3 deck is 1.5 kg (Ma).
The deck is 0 mm (L,) away from Joint #3.
Load on the Arm #5 deck is 0.5 kg (My).
The deck is 280 mm (Ly) away from the Joint #3.

W,=1.5 x 0%/315?=0
W,,=0.5 x 280%/315%=0.395 — 0.4(round up)
My + W, + Wy=1 + 0 + 0.4=1.4

Enter “1.4” for the Weight parameter.
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Automatic speed setting by Weight parameter (C4-A601**)

—&— Acceleration / Deceleration
- @ - Speed

O 1 1 1 1 k
0 1 2 3 4 5(9)

Weight Parameter

Automatic speed setting by Weight parameter (C4-A901**)

—&— Acceleration / Deceleration

- # - Speed

Weight Parameter

* The percentage in the graph is based on the speed at rated weight (1 kg) as 100%.
* If the payload exceeds the maximum payload, refer to the section “Restriction on
payload exceeding the maximum payload” in “4.3.1 WEIGHT Setting”.

Restrictions on payload exceeding the maximum payload
Maximum payload for C4 Manipulators is as follows:
Payload can be increased by restricting the arm posture of the Arm #5 downward.

Max. Payload | Max. Payload with Pose Restriction
4 kg S5kg
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If the load exceeds the maximum payload, use the Arm #5 with a posture angle within the
range indicated in the following graph.

The graph shows the relation of the load weight and Arm #5 angle limit (A') measured in
vertical direction (direction of gravity). Note that the heavier the load on the Arm #6, the
smaller the angle limit becomes.

When the Manipulator operates vertically to the operating surface, the limit of the Arm #5
is equivalent to the limit of the operating angle (A?).

In addition, for the eccentric load, the angle limit is an angle of the line joining the center of
the load and the Arm #5 rotation axis with the vertical direction (B).

The eccentric quantity of the load should be within the allowable moment and inertia
moment of Arms #4, #5, and #6.

Relation of load weight and Arm #5 angle limit

(deg) 100

80 \

70 \

60 \

50 \
\

40

30

Arm #5 Angle Limit

20

10

0 1 2 3 4 5 6 (ka)
Load on Arm #6 End

Arm #4

Vertical direction 26 \X\_Vertical direction
|
| Load on \ ‘ Arm #5 rotation axis

\, Arm 6 end Operating surface

Gravity

Load on
Arm #6 end

e AZ Angle of operating
surface form plane
M N Plane Arm #5

A" Arm #5 angle
from vertical direction

Relation of Arm #5 angle and operating surface Angle limit for eccentric load
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4.3.2 INERTIA setting

Inertia Moment and the INERTIA Setting

The inertia moment is defined as “the ratio of the torque applied to a rigid body and its
resistance to motion”. This value is typically referred to as “the moment of inertia”, “inertia”,
or “GD?”. When the Manipulator operates with objects such as an end effector attached to

the Arm #6, the moment of inertia of load must be considered.

A

CAUTION

The inertia moment of the load (weight of the end effector and work piece) must
be 0.1 kg'm? or less. The C4 Manipulators are not designed to work with inertia
moment exceeding 0.1 kg-m?.

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

EPSON
RC+

C series Rev.6a

The acceptable inertia moment of load for C4 Manipulator is 0.005 kg-m? nominal rating
and 0.1 kg'm? maximum. When the inertia moment of the load exceeds the rating, change
the setting of the inertia moment using the INERTIA command. After the setting has been
changed, the maximum acceleration/deceleration speed of Arm #6 responding to “inertia

moment” is set automatically.
Inertia moment of load on Arm #6
The inertia moment of the load (weight of the end effector and work piece) on the Arm #6

can be set by the “inertia moment (INERTIA)” parameter of the INERTIA command.

Select [Tools]-[Robot Manager]-[Inertia] panel and enter the value in [Load inertia:].
You may also execute the Inertia command from [Command Window].
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Eccentric Quantity and the INERTIA Setting

B The eccentric quantity of the load (weight of the end effector and work piece) must
be 200 mm or less. The C4 Manipulators are not designed to work with eccentric

quantity exceeding 200 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 Manipulator, and/or shorten the life
cycle of parts/mechanisms.

The acceptable eccentric quantity of the load for C4 Manipulators is 30 mm at nominal
rating and 200 mm at maximum. When the eccentric quantity of the load exceeds the rating,
change the setting of eccentric quantity parameter using the INERTIA command. After
changing the setting, the maximum acceleration/deceleration speed of Manipulator
corresponding to “eccentric quantity” is set automatically.

Rotation Center

NY.
'y

a, b = Eccentric Quantity

Flange (200 mm or less)

To set the parameter, enter

the larger value of “a” or “b”.

Position of Load’s Center of Gravity

Eccentric Quantity

Eccentric quantity of load on Arm #6
The eccentric quantity of the load (weight of the end effector and work piece) on the Arm
#6 can be set by the “eccentric quantity” parameter of the INERTIA command.

3PS 1)

Enter the larger value of either “a” or “b” in the figure above to [Eccentricity].

Select [Tools]-[Robot Manager]-[Inertia] panel and enter the value into [Eccentricity:].
RC+ You may also execute the Inertia command from [Command Window].
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Automatic acceleration/deceleration setting by INERTIA (eccentric quantity)

Automatic setting by inertia moment setting

(%) 120

100
100 IZ]-L"\

80 \
60 bﬁ
40

VN 20

20

p
L.,

0 0.02 0.04 0.06 0.08 0.1 (kg-m?) Inertia moment

* The percentage in the graph is based on the acceleration/ deceleration at rated eccentricity (0.005
kg m?) as 100%.

Automatic setting by eccentricity setting

(%) 120
100
100 r1 ”\
80 AN

. .
. T

L

0 50 100 150 200 (mm) Eccentricity

* The percentage in the graph is based on the acceleration/ deceleration at rated eccentricity (30 mm) as
100%.

INERTIA (eccentric quantity) is affected by the load setting. Refer to Setup & Operation
4.3: WEIGHT and INERTIA Settings and configure the load setting carefully.
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Calculating the Inertia Moment
Refer to the following example formulas to calculate the inertia moment of the load (end

effector with work piece).
The inertia moment of the entire load is calculated by the sum of (a), (b), and (c).

Work Piece (b)

Rotation Center

End Effector (a)

Work Piece (c)

Whole Moment
of Inertia

Moment of Inertia n Moment of Inertia
of End Effector (a) of Work Piece (b)

Moment of Inertia
of Work Piece (c)

The methods for calculating the inertia moment for (a), (b), and (c) are shown in this and
the next page. Figure out the whole inertia moment using the basic formulas below.
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(a) Inertia moment of a rectangular parallelepiped

Rotation Center  Rectangular Parallelepiped’'s Center of Gravity

b2 + h2
m

o +m x L2

(b) Inertia moment of a cylinder

Cylinder’s Center of Gravity = Rotation Center

(c) Inertia moment of a sphere

Sphere’s Center of Gravity

Rotation Center N

m 2 r2emxL?
5
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4 4 Precautions for Auto Acceleration/Deceleration

52

The speed and acceleration/deceleration of the Manipulator motion are automatically
optimized according to the values of WEIGHT and INERTIA and the Manipulator’s
postures.

WEIGHT Setting

The speed and acceleration/deceleration of the Manipulator are controlled according to the
load weight set by the WEIGHT command.

The more the load weight increases, the more the speed and acceleration/deceleration are
reduced to prevent residual vibration.

INERTIA Setting

The acceleration/deceleration of Arm #6 are controlled according to the inertia moment set
by the INERTIA command. The acceleration/deceleration of the whole Manipulator are
controlled according to the eccentricity set by the INERTIA command. The more the
inertia moment and eccentricity of the load increase, the more the acceleration/
deceleration are reduced.

Auto Acceleration/Deceleration According to Manipulator’s Posture

The acceleration/deceleration are controlled according to the Manipulator’s posture. When
the Manipulator extends its arms or when the movement of the Manipulator produces
vibration frequently, the acceleration/deceleration are reduced.

Set appropriate values for WEIGHT and INERTIA so that the Manipulator operation is
optimized.
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5. Motion Range

AN

WARNING

® When limiting the motion range for safety, be sure to set by both the pulse range
and mechanical stops. Failure to do so may cause serious safety problems.

C series Rev.6a

The motion range is preset at the factory as describes in “2.5 Standard Motion Range”. This
is the maximum motion range of the Manipulator.
Motion range is set by the following three methods:

1. Setting by pulse range (for all arms)

2. Setting by mechanical stops

3. Setting the Cartesian (rectangular) range in the X, Y coordinate system of the
Manipulator

<—— Rectangular Range Setting —>/

Mechanical
Stop

Mechanical

Motion R
otion Range > Stop

A4

| Pulse Range ——8@ >

When the motion range is changed due to layout efficiency or safety, follow the descriptions
in 5.1 through 5.4 to set the range.
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5.1 Motion Range Setting by Pulse Range (for All Arms)

Pulses are the basic unit of Manipulator motion. The motion range of the Manipulator is
controlled by the pulse range (the lower limit and the upper limit) of each axis.

Pulse values are read from the encoder output of the servo motor.

The pulse range should be set within the mechanical stop range.

® Do not set and/or use the Arm #4 with a pulse range exceeding the maximum

value.
A The Arm #4 does not have a mechanical stop. Using the Arm #4 with a pulse
CAUTION range exceeding the maximum pulse range may cause the inner wiring damaged
and/or malfunction to the Manipulator.

Torsion of the inner wiring can be checked by removing the Arm #3 head cover.

NOTE  Once the Manipulator receives an operating command, it checks whether the target position
& specified by the command is within the pulse range before operating. If the target position
is out of the set pulse range, an error occurs and the Manipulator does not move.

The pulse range can be set in [Tools]-[Robot manager]-[Range] panel.
RC+ You may also execute the Range command from the [Command Window].
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5.1.1 Max. Pulse Range of Arm #1

Pulse values in counterclockwise direction are positive (+) and values in clockwise direction
are negative (-).

C4-A601**

-180 deg. *1
T

_ 4951609 PUISE
Arm #1 =
0 pulse position™ ~ - L s - — 15242880 pulse
— T
+4
957609 pUISe
+180 deg.*1
C4-A901**
 -180 deg. "1
/ / 170 deg. \\
T 80, 2 N N
\se
/// \\ ) ’(626006 %
// /
/ / // \ \ \
/ /
“/ c/ f/
Arm#1

/ \\ \\ - 8'\02633 pU\Se

( f NG /
_ 4 _ ‘ % — =

0 pulse position W\ | H@

_ // /
S~ +170deg.
+180 deg. "’
*1 without mechanical stop
*2 UL Specification
C series Rev.6a
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5.1.2 Max. Pulse Range of Arm #2

Pulse values in clockwise direction are positive (+) and values in counterclockwise direction
are negative (-).

C4-A601** C4-A901**
Arm #2 Arm #2
0 pulse position 0 pulse position

+3098066 pulse

-4660338 pulse

-7626008 pulse

5.1.3 Max. Pulse Range of Arm #3

Pulse values in clockwise direction are positive (+) and values in counterclockwise direction
are negative (-).

C4-A601** C4-A901**

Arm #3 Arm #3
0 pulse 0 pg[se L
position position
-51 de
-1299798 pulse| 5734400 pulse
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5.1.4 Max. Pulse Range of Arm #4

From the angle of arm end, clockwise pulse values are positive (+) and counterclockwise
pulse values are negative (-).

C4-A601** C4-A901**

Arm #4
0 pulse position
Arm #4 -200 deg. +200 deg.
0 pulse position

-200 deg. +200 deg.
> -4723316 pulse |
-4723316 pulse | j +4723316 pulse I

| +4723316 pulse

i

® Do not set and/or use the Arm #4 with a pulse range exceeding the maximum
value.
The Arm #4 does not have a mechanical stop. Using the Arm #4 with a pulse
CAUTION range exceeding the maximum pulse range may cause the inner wiring damaged
and/or malfunction to the Manipulator.

Torsion of the inner wiring can be checked by removing the Arm #3 head cover.

Arm #3 head cover
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5.1.5 Max. Pulse Range of Arm #5

Pulse values in clockwise direction are positive (+) and values in counterclockwise direction
are negative (-).

C4-A601** C4-A901**

+
135 3188238 pulse

+3188238 pulse

+135 deg.

Arm #5
0 pulse position

-135 deg. i
-3188238 pulse /=

5.1.6 Max. Pulse Range of Arm #6

From the angle of arm end, clockwise pulse values are positive (+) and counterclockwise
pulse values are negative (-).

C4-A601** C4-A901**
Arm #6
Arm #6 0 pulse position
0 pulse position -360 deg. +360 deg.
-360 deg. g) deg.
-6553600 pulse gk +6553600 pulse -6553600 ® ) +6553600 pulse
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5.2 Motion Range Setting by Mechanical Stops

Mechanical stops physically limit the absolute area that the Manipulator can move.
Be sure to turn OFF the Controller in advance.

Use bolts conforming to the specified length and surface processing (ex: nickel plating) with
high corrosion resistance.

Specify the pulse range again after changing the position of the mechanical stop.

For details on the pulse range setting, refer to “5.1 Motion Range Setting by Pulse Range
(for All Arms)”.

Be sure to set the pulse range not to exceed the setting angles of the mechanical stop.

5.2.1 Motion Range Setting of Arm #1

Install the bolt to the threaded hole corresponding to the
angle you want to set.

Normally a mechanical stop is equipped at [ b ].
[a]and [ c ] limit the one side of motion range.

Remove the bolts when the motion range of the Arm #1
is set to £180°.

M8x15 hexagon socket head cap bolt

Strength Equivalent to 1ISO898-1 property class
10.9 or 12.9
Tightening torque 37.2 N-m (380 kgf-cm)
a b c
Angle (°) —125 +170 +180 +125
Pulse C4-A601** -3640889 +4951609 15242880 +3640889
C4-A901** 18102633

ulse - + +

(pulse) |-~y ago1=uL | 3957819 iy | 8579259 5957819
. Applied . .

Bolt Applied (standard) Not applied Applied

Mechanical stop for UL specification

There is a specified mechanical stop for UL specification.
Mount the mechanical stop as shown in the figure below.

C4 C4L
The setting angle differs
from the non-UL
compliant model.

(refer to the above table)
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5.2.2 Motion Range Setting of Arm #2

There are threaded holes corresponding to each angle
on the Manipulator.

Normally there is no mechanical stop equipped.
(-160 to +65°)

[d]and][ e ] limit the one side of motion range.

C4-A601**
M10x15 hexagon socket head cap bolt
Strength Equivalent to 1SO898-1 property
class 10.9 or 12.9

Tightening torque 73.5 N-m (750 kgf-cm)
d

e - -
Angle (°) —-143 +48 —160 +65
Pulse
(pulse) —4165177 +1398102 —4660338 +1893263
. . Not applied Not applied
Bolt Applied Applied (standard) (standard)

For C4-A901**, please contact the supplier of your region.

5.2.3 Motion Range Setting of Arm #3

There are threaded holes corresponding to each angle on the

Manipulator.
Normally mechanical stops are equipped to [ f]and [ g .
(+225° to —51°)
C4-A601**, C4-A901**
M8x12 hexagon socket head cap bolt
Strength Equivalent to ISO898-1 property class 10.9
or12.9
Tightening torque 37.2 N-m (380 kgf-cm)
f g
Angle (°) +225 =51
Pulse C4-A601** +5734400 —1299798
(pulse) | C4-A901** +10194489 -2310751
Bolt Applied Applied
(standard) (standard)
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5.3 Restriction of Manipulator Operation by Joint Angle Combination

C series Rev.6a

To prevent the arms of the Manipulator from interfering each other, the Manipulator
operation is restricted in the specified motion range according to the joint angle combination
of the Arm #1, #2, and #3.

The Manipulator operation is restricted and the Manipulator stops when the joint angles of
the Arm are within the gray areas in the following figure.

The restriction to Manipulator operation is enabled:
- During CP motion command execution
- When you attempt to execute the motion command for moving the Manipulator to a target

point (or pose) in the specified motion range.

The restriction to the Manipulator operation is disabled:
- The Arms of the Manipulator momentarily go through the specified motion range during
the PTP motion command execution even though the joint angles of the Arms are in the

gray areas of the figures above.

(deg.=°)
Combination of Joint #1 and #2 (C4-A601™*)
(deg.) -40
-60
QL -80
g
~ -100
+*
c
S 120 ‘—‘\(-125, -125) (125, -125)/‘—"
-140 |—| _—
160 \( 110, -160) (110, -16$/
-170 -100 0 100 170 (deg.)
Joint #1 Angle
Combination of Joint #2 and #3 (C4-A601**)
-135 deg. <= J1 <= 135 deg.
157,225 ,
(deg.) 225 ( ) (0 225)
190
(65,/175)
° 135 (-157,135)
g’ 90
- (-160, 55)
4
c
9
-10
0 E-so, 51)
-160 -110 -60 -10 40 65 (deg.)
Joint #2 Angle
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-170 deg. <= J1 <-135 deg., 135 deg. < J1 <= 170 deg.

) 0,225
(deg.) 225 (-125, 225) (0, 225)
190
(65,175)
135
@
2 90
5 +(-160,55)
E 40 \\\
5 N
ﬂ 1
10 | (-46, -51)
_50 : \’
160 -125 -110 -60 A0 40 65 (deg.)

Joint #2 Angle

Combination of Joint #1 and #2 (C4-A901**)

(deg.) -40
- 60
5 -80
[
<
& -100
<
S 120 (-138, -130) (138)-
) 110, -16(
160 (110, -160) ( )

-170 -100 0 100 170 (deg.)
Joint #1 Angle

Combination of Joint #1 and #2 (C4-A901**-UL)

(deg.) -40
-60
2 -80
(@]
<
~ -100
£
£ 120
S - (-138, -130) (138, -130
-140
160 (+110, -160) (110, -160)
-160 -100 0 100 160 (deg.)

Joint #1 Angle
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Combination of Joint #2 and #3 (C4-A901*)

-138 deg. <= J1 <= 138 deg.

157, 225 0, 225
(deg.) 225( ) ( )
190
(65,/175)
135%%157 135
2
® 90
y (-160, 60)
T4
[
3
S
-10
-80, 151
50 (80, 5T)
-160 -110 -60 10 40 65 (deg.)

Joint #2 Angle

-170 deg. <= J1 < -138 deg., 138 deg. < J1 <= 170 deg.

(deg.) 225

Joint #3 Angle

(-130

, 225)

(0, 225)

190

(65,/175)

135

90

0\(\-\1 60,(60)

40

-10
50 ¢

\—66, -51)

-160 -130 -110

-60 -10
Joint #2 Angle

40

65 (deg.)
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5.4 Coordinate System

The origin point is where the Manipulator base intersects with the rotation axis of Joint #1.
For details on the coordinate system, refer to the EPSON RC+ Users Guide manual.

Table Top mounting Ceiling mounting

BASE setting is suitable for install the robot obliquely.

BASE setting can change a specific coordinate system of the robot and match the World
coordinate system of the Jog & Teach and the coordinate system of the equipment.

For procedure of the BASE setting, refer to SPEL+ Language Reference: BASE Command.
With BASE setting Without BASE setting
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This section describes how to change the Manipulator model on EPSON RC+.
(Default setting is “table top mounting”™.)

A

CAUTION

® Changing the Manipulator should be done with great caution.
calibration parameters (Hofs, CalPls), additional axis information, and PG parameter data.

Before changing the robot, make sure to save the calibration data by following the

procedure below.

1. Select the EPSON RC+ 7.0 menu-[Setup]-[System Configuration].

2. Select [Controller]-[Robots]-[Robot**]-[Calibration] from the tree list. Then,

click <Save>.

It initializes the robot

(1) Select the EPSON RC+ 7.0 menu-[Setup]-[System Configuration].

(2) Select [Controller]-[Robots]-[Robot**] from the tree list.

Systermn Configuration

@-Statop Robat 1: Model
- Controller
-General Model:
--Configuration Type:
- Preferences
Simulator Reach:
[ Drive Units
[=-Robots

[ Robat 1
- Inputs / Outputs
- Remote Control
-RS5232
TCP/IP
- Force Sensing
[+ Security
[#- Vision

i i ]

[

Max payload:

C4-AB01S
Six Ais
600 mm

Add

Delete

Change ..

(3) Click the <Change...> button. The following dialog box will be displayed.

% Change Robot

Robot Name:

Robot Senal #:

Motion System: | Standard

Drive Unit: cu

Robot Joints: | &
Series: c4
Model: [ c4-26015

s
]

Selected Robot

Model

Type:
Reach:

Max payload:

Cancel

C4-AB01S
Six Ais
600 mm
4kg

T ped

(4) Input the robot name and serial number printed on the name plate of the Manipulator.
Any serial number can be entered. However, enter the number printed on the

Manipulator.

C series Rev.6a
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(5) Select the robot type in the [Robot type] box.
(6) Select the series name of the Manipulator in the [Series] box.

(7) Select the robot model in the [Model] box. Available robots will be displayed according
to the format of the currently installed motor driver. When [Dry run] is used, all the
Manipulators of the series selected in Step 6 will be displayed.

For the ceiling mount type, select the model which ends with “R” (e.g. C4-A601SR).

(8) Click the <OK> button. The Controller will be restarted.

The Cartesian (rectangular) range in the XY coordinate system of the Manipulator is
specified by the limited Manipulator operation area and the XYLIM setting.

The limited Manipulator operation area is defined so that the end effector does not interfere
with the rear side of the Manipulator. The XYLIM setting that you can determines the upper
and lower limits of the X and Y coordinates.

The limited Manipulator operation area and the XYLIM setting apply only to the software.
Therefore, these settings do not change the physical range. The maximum physical range is
based on the position of the mechanical stops.

These settings are disabled during a joint jogging operation. Therefore, be careful not to
allow the end effector to collide with the Manipulator or peripheral equipment.

The method for changing the XYLIM setting varies with the software used.

Set the XYLIM setting in [Tools]-[Robot manager]-[XYZ Limits] panel.
RC+ You may also execute the XYLim command from the [Command Window].
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6. Options

C4 series Manipulator has the following options.
6.1 Brake Release Unit
6.2 Camera Plate Unit
6.3 PS Compatible Plate (Tool Adapter)
6.4 Base Side Angled Fittings
6.5 Base Side Fittings
6.6 PS Compatible Plate (Base Adapter)
6.7 Adjustable Mechanical Stop (Joint #2: Only C4-A901%*%*)

6.1 Brake Release Unit

With the electromagnetic brake is ON (such as in Emergency Stop status), all arms don’t
move.

You can move the Arms by hand using the brake release unit while the Controller power is
OFF or right after unpacking.

/N

WARNING

When connecting / replacing the brake release unit or the external short
connector, turn OFF the power to the Controller and the brake release unit.
Inserting and removing the connector while the power is ON may result in
electrical shock.

A

CAUTION

Normally, release the brake of joints one by one. Take extra care if you need to
release the brakes of two or more joints simultaneously. Releasing the brakes of
two or more joints simultaneously may cause hands and fingers to be caught
and/or equipment damage to or malfunction of the Manipulator as the arms of the
Manipulator may move in unexpected directions.

After releasing the brake, the arm may fall by its own weight or move to the
unexpected direction. Make sure to prepare a countermeasure to prevent the arm
from falling and check the operation environment is safe.

Width 180 mm
Depth 150 mm
Height 87 mm

Weight (Cables are not included.) 1.7kg
Cable to the Manipulator

C series Rev.6a

. " .
Power switch Power cable Power lamp  Brake release switches

* Item you should provide
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Power Cable

You must provide a power cable.
The power cable is required to meet the specifications below.

ltem Specification
(1 Comply with local safety regulation
Plug - Class I (2P+PE), AC250V, 6A or 10A
Ex.: CEE Pub.7 Certified, CCC Certified, KC Certified,
BS1363 Certified, PSB Certified, BIS Certified, SABS
Certified
- Class I (2P+PE), AC125V, 7A or 12A or, 15A etc.
Ex.: UL Certified, PSE Certified, BSMI Certified
2) Comply with IEC/EN standards or local safety regulation
Flexible cable Ex.: IEC 60227-1  General requirements
IEC 60227-5  Polyvinyl chloride insulated cables of rated
voltages up to and including 450/750 V
- Part 5: Flexible cables (cords)
EN 50525-1 General requirements
EN 50525-2-11 Electric cables - Low voltage energy cables
of rated voltages up to and including
450/750 V (Uo/U) - Part 2-11: Cables for
general applications - Flexible cables with
thermoplastic PVC insulation
3) Comply with IEC/EN standards or local Safety regulation
Appliance - IEC/EN 60320-1: Appliance couplers for household and
coupler L i
similar general purposes - Part 1: General
requirements
- Standard Sheet C13: AC250V / 10A

NEUTRAL{WHT)

—I@_
EARTH(GRN)

LIVE(BLK)

NEUTRAL(WHT)

EARTH(GRN)

1L

i MEH@‘D

(1 ) 3)

ll

For Japan
ltem Specification

Plug PSE Certified
Class I 2P+PE), AC125V, 7A or higher

Code PSE Certified
0.75mm? or larger

Connector PSE Certified
IEC 60320-1 Standard Sheet C13: AC125V/10A or higher
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Precautions for use

m After the brake release unit is disconnected, be sure to connect the external short
connector. Otherwise, you cannot release the brakes.
If the Manipulator is operated without connecting the brake release unit and the
external short connector, the brakes cannot be released and it may cause damage
on them. After using the brake release unit, be sure to connect the external short
connector to the Manipulator, or check connection of the connector for the brake
release unit.

A m Keep the external short connector.

Otherwise you cannot release the brakes.
CAUTION | g | you turn ON the brake release unit while the brake release switch is being
pressed, an unintended arm may move downward.

Before turning ON the brake release unit, make sure that the brake release switch
is not pressed.

® |f you turn ON the brake release unit without the connector, it may lead to the short
for the male pin used in the connector.
Before turning ON the brake release unit, make sure that the connector is
connected.

Mount the brake release unit
(1) Turn OFF the Controller.

(2) Remove the external short connector.

NOTE  1f the external short connector is the type which

&

|

is shown below, remove it with a tool. la ernal short connector

(3) Connect the brake release unit to the connector of
the connection cable.

Connector of the
connection cable
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Remove the brake release unit
(1) Turn OFF the brake release unit.

(2) Remove the power cable of the brake release unit.
(3) Disconnect the brake release unit from the connector of the connection cable.
(4) Connect the external short connector to the connector of the connection cable.

% If the external short connector is the type which is shown below, connect it with a

tool.

How to use the brake release unit

m After releasing the brake, the arm may fall by its own weight or move to the
unexpected direction. Make sure to prepare a countermeasure to prevent the arm

from falling and check the operation environment is safe.
m |f the arm you released its brake moves awkwardly or faster than usual, stop the
CAUTION operation promptly and contact the supplier of your region. The brake release

unit may be broken.
If you keep operating the Manipulator, it may lead to the breakdown of the
Manipulator or you may get your hand or fingers caught.

BRAKE OPERAT 101

————

——
V. f A J1-J6 SWIVUHN
A iew from [
1y é% =

1
1
1
1
]
'
]
'
]
]
]
|
]
]
1
1
'

. " .
Power switch Power cable Power lamp  Brake release switches

* Item you should provide
(1) Refer to “Mount the brake release unit” above to connect the brake release unit to the
connector of the connection cable.

(2) Plug the power cable into the brake release unit.
(3) Plug the power cable into the power supply plug.

(4) Turn ON the brake release unit.
When the brake release unit is enabled, the power lamp lights up.
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©)

NOTE

=

Press the switch of the arm (J1 to J6) you want to move and then move the arm.
Press the switch again. The brake will be released.
The brake will be enabled by pressing the switch once again.

Move the arm the brake is released by two persons or more (one presses the switch and
one moves the arm). The arm can be very heavy and needs the significant force to

move.

6.2 Camera Plate Unit

To mount a camera to the C4 series Manipulator, you need to mount the camera plate unit

first.

Appearance of arm end with camera

Camera plate unit

Parts included unit

A Camera adapter plate 1
B Camera mid plate 1
C  Camera base plate 1
D  Hexagon socket head screws 6

Mdx12 A: Camera adapter plate
E  Hexagon socket head screws ) B: Camera mid plate

M4x20 C: Camera base plate
F  Plain washer for M4 )

(small washer)

To mount the camera plate unit

For details of tightening the hexagon socket head screws, refer to “Regular Inspection 1.4

Tightening Hexagon Socket Head Bolts”

NOTE
@)
2

NOTE

3)

NOTE

&

“)
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Mount the camera base plate to the Manipulator. Mounting holes of
2-M4 x 20 + Plain washer for M4 (small washer) camera base plate
Mount the camera mid plate to the base plate.

2-M4 x 12

The motion range and dimension of the Manipulator with the camera installed may
vary depending on the mounting hole of camera mid plate. The details are described
in the table below.

Mount the camera to the camera adapter plate.

According to the camera, the available mounting hole of adapter plate will be different.
The details are described below.

Mount the camera adapter plate and camera to the camera mid plate.
4-M4 x 12

71



C4 Manipulator 6. Options

(5) Secure the cables at the position where they do not interfere with the Manipulator

motion.

NOTE  When securing the cables, check if the cables bend radius is big enough and the cables
&~  arenot rubbing against each other while the Manipulator moves. Otherwise, the cables
will be disconnected.

Dimension of the camera plate unit

2-M4 depth 5

3-M4 through hole _-(for securing cables)

(for securing cables)

5 8% Ce PP -
Al . al K
I
88 an
100 TN M3 depth 5

(for securing cables)

Camera
74:%;'] _4-M4 depth 8 * same hole on opposite side

or —= __(for securing cables)
1 ] )

©
|
<

Dimensions X and Y will change depending on the position of camera mid plate and camera
size. Refer to the table below for the values.

Camera mid plate
The camera mid plate uses the mounting holes )

AtoD. © @

By using the different mounting holes, it can be

40

mounted to the camera base plate in the
different four positions. $ @

7.5

Camera adapter plate
Each camera uses the different mounting holes.
USB camera : J (2 holes) o ©c ‘© o
GigE camera : E (3 holes)
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Mounting example

Rt}

Using the mounting hole A Using the mounting hole C
E.g.) Camera: XC-ES30

Camera and Joint #5 motion range (reference values)

The Joint #5 motion range varies depending on the mounting position of camera mid plate
and the camera you are using.

The table below shows the motion range (reference values) based on the available cameras
for this option and the mounting positions of the camera mid plate. The values in the table
may vary depending on how to secure the cables.

By changing the Y position, you can extend the distance from the end effector mounting
surface to the camera. Also, you can attach the larger end effector. However, be careful
about the Joint #5 motion range that will be limited in this case.

(°=deg)

A B C D X

USB camera, GigE camera —135°~+60° | —135° ~+50° | —135° ~+35° | —135° ~+25° | 72.5 mm

C series Rev.6a

A B C D

Y 57 mm 37 mm 17 mm 7 mm

Direction of the Joint #5 motion

e
N
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6.3 PS Compatible Plate (Tool Adapter)

Using the PS compatible plate, you can mount the end effector used in the PS series to the
C4 series. Also you can mount the end effectors with flange which is conformed to ISO9409-
1.

Parts included Qty.
PS compatible plate 1

PS compatible plate 2

Hexagon socket head screw M4x6

Hexagon socket head screw M3x8

eslllw i@ Nive e
N (00 | = =

Dowel pin (M3 hole on one side)

Dimensions of PS compatible plate

14

12
@ 5 H7 depth12

220 H7

212h7

N
(o))
240h8
260

depth12
(at 90° pitch)

C: Hexagon socket head screw
4-M4x6

2 60

A: PS compatible plate 1 19
B: PS compatible plate 2

D: Hexagon socket head screw
8-M3x8

* Each dimension and tolerance complies with ISO9409-1-31.5-4-MS5.
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Installation
NOTE = For details of tightening the hexagon socket head screws, refer to “Regular Inspection 1.4
Tightening Hexagon Socket Head Bolts”

(1) Align the hole on the arm end flange (912H7) to the projection on the PS compatible
plate 1 (12h7).

(2) Insert the dowel pin from the PS compatible plate 1 side and position the arm and PS
compatible plate 1.

3) Secure the PS compatible plate 1 with 4 hexagon socket head screws.
4-M4x6

C: Hexagon socket head screw

© ). € 4-M4x6
s o E: Dowel pin \
o © e & % |
o O/ \?
0 gz ﬂ |
A: PS compatible plate 1/

NOTE  If you move the Manipulator with the dowel pin inserted, the dowel pin will fall out.

& After fixing the PS compatible plate 1, remove the dowel pin.

(4) Align the hole on the PS compatible plate 1 (912H7) to the projection on the PS
compatible plate 2 (912h7).

(5) Insert the dowel pin from the PS compatible plate 2 side and position the PS compatible
plate 1 and 2.

(6) Secure the PS compatible plate 2 with 8 hexagon socket head screws.
8-M3x8

C: Hexagon socket head screw

8-M3x8 \
L \ E: Dowel pin———_|(}

\ (Insert to a track hole)
g /
- B: PS compatible plate 2

NOTE  Ifyou move the Manipulator with the dowel pin inserted, the dowel pin will fall out.

After fixing the PS compatible plate 2, remove the dowel pin.
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6.4 Base Side Angled Fittings

By using the base side angled fittings to the C4 series Manipulator base, you can mount the

76

Manipulator in skewed position.

compared to the normal ceiling mounting.

Mounting image using the base side angled fittings

The motion range expands with this mounting type

For details of the mounting and precautions, refer to “3. Environment and Installation”.

Parts included

Qty.

Base side angled plate (Left side)

Base side angled plate (Right side)

Base side plate (for Skewed mounting type)

Pin

Hexagon socket head screw M8 x 25

el NiwNi@Niveal=

Hexagon socket head screw M8 x 30

A DA (NN ==
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NOTE

NOTE

To mount the base side angled fittings
For details of tightening the hexagon socket head screws, refer to “Regular Inspection 1.4
Tightening Hexagon Socket Head Bolts”

(1) Drive pins to the base side plate (for Skewed mounting type). || || L
. o e
Protruding part of pins is approx. 2 to 5 mm. Two pins
Protruding part
2mm to Smm

(2) Drive pins to the base side angled plate (left & right sides).

Protruding part of pins is approx. 2 to 5 mm.

}
= =
Pin at each side
Protruding part
2mm to 5mm

(3) Create a base side angled fittings.
Fit the pins of the plate for Skewed mounting type in the step
(1) with the holes on the plate in the step (2) and secure with
the screws.

Right side
Hexagon socket head screw M8 x 30

(4) Mount the base side angled fittings to the both sides of Manipulator base.
Fit the pins drove in the step (2) with the holes on the base. Secure the fittings by
pressing it to the indicated direction in the figure below.

Left & Right side Hexagon socket heat screw 2- M8 x 25

4 Base side
angled fittings

The shape of the base side angled fittings is asymmetry. Be sure to mount the fittings

(= in correct direction.

NOTE

C series Rev.6a

Otherwise, the motion range of Arm #2 is limited in the backside.

The recommended base plate thickness is between 30 mm and 40 mm. If the thickness is
more than 40 mm, the Manipulator may contact the base plate when the Arm #1 rotates
depending on the center cut dimension in the base plate.

The base plate securing the Manipulator should be prepared by users. The torque value and
reaction force generated in the Manipulator motions are described in “3.4 Installation”.
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6.5 Base Side Fittings

Using the base side fittings to the C4 Manipulator base, you can mount the Manipulator in
the place where limits the mounting height or use the open room for the base.

Mounting image using the base side fittings

For the information on how to mount and precautions, refer to “3. Environment and

Installation”.
Parts included Qty.
A Base side plate 2
B Pin 2

Hexagon socket head
screw M8 x 60

To mount the base side plate
NOTE  For details of tightening the hexagon socket head screws, refer to “Regular Inspection 1.4
& Tightening Hexagon Socket Head Bolts”

: : . i« Pin protruding part
(1) Drive the pins to the base side plate. 2mm 16 5mm
Protruding part of pins is approx. 2 to 5 mm. 2
! o
o)

(2) Mount the base side plate with the pins driven to the both sides of the base.

Fit the pins with the holes and secure the base side plate by pressing it from above to
the base fixing part.
(With the steps above, the both surfaces of base side fittings can be stable.)
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2-M10

(Prepared hole 28.5)

0.02

+

20

Dimension of the Manipulator with the base side fittings

10 80012

240

oo
i
L 15

o B

120+ 0.1

°)

3
o

[0)]

20+0.02

H7

50
%]

G6H7/
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(Prepared hole 28.5)
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Installation example

Screws

Size Recommended length
A M8 30 mm or more
B MI10 15 mm + Base Plate or more
NOTE  The base side plate has a M10 screw hole. You can secure the plate with a

&~ MI0 screw or a M8 screw by using a prepared screw hole of 88.5 to make
a M8 screw hole on the mounting surface.

NOTE A: Securing from above
&= To secure from above, use the screw A in the table above.

When you install the Manipulator for practical use, you need to insert the
screws in the right/left side from the same direction (above or below).

Table Top mounting

A: Secures B: Secures
Al y from above from above
éi « Base Plate
B: Secures A: Secures (Floor)

ﬂ\

from below from below

Ceiling mounting

B: Secures A: Secures
from above from above
<« Base plate
U (Ceiling)
A: Secures ) v [ B: ?GCULGSI
from below rom below
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6.6 PS Compatible Plate (Base Adapter)

PS compatible plate is used to use Manipulator fixing taps for PS series to the C4 series

Manipulator.
Parts included Qty.
A PS compatible plate 1
B Dowel pin (M4 hole on one side) 3
C Dowel pin (M6 hole on one side) 2
D M10x25 hexagon socket head cap bolt 8
E  Plain washer 4
F  Spring washer 8
Dimensions of PS compatible plate
Ae—
- [ 1640, 1
[00
195 ‘ 411 eilled hole @19, spot facing depth 11
212 HT(308) 150
Root chamfer on both sides (0.5 75 _ﬂ 20 E
7340, | g threugh hole 8]

{
l
4 K o 2
g 154005 \ =
o ol ©
= = 130 T A =<
o a0 R I il o
- v T s < O
o o — - / A - 3, &Y
ST > b = Y
/ Z ﬂ 7
¥a fal

"v” A\
7/
%
N =
Wy &
Ny

¢6 HY ( ‘rg.O\Z)
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Installation
NOTE = For details of tightening the hexagon socket head screws, refer to “Regular Inspection 1.4
Tightening Hexagon Socket Head Bolts”

(1) Fix the mounting table and the PS compatible plate with hexagon socket head cap bolts
and spring washers.
Use dowel pins as needed to adjust positions of the mounting table and the PS
compatible plate.

(2) Fix the C4 series Manipulator and the PS compatible plate.
Hexagon socket head cap bolts (4-M10x25) + spring washers + plain washers

Use dowel pins as needed to adjust positions of the Manipulator and the PS compatible
plate.

6.7 Adjustable Mechanical Stop (Joint #2: only C4-A901**)

Adjustable mechanical stops physically limit the absolute area that the Manipulator can

move.

Be sure to turn OFF the Controller in advance.

Use high corrosion-resistant stainless bolts or equivalent material.

Specify the pulse range again after changing the position of the mechanical stop.

For details on the pulse range setting, refer to 5.1 Motion Range Setting by Pulse Range
(for All Arms)”.

Be sure to set the pulse range not to exceed the setting angles of the mechanical stop.

Parts included Qty.
A Adjustable mechanical stop 1
B M6x40 hexagon socket head cap bolt 2
C  Plain washer 2
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Installation
NOTE  For details of tightening the hexagon socket head screws, refer to “Regular Inspection 1.4
& Tightening Hexagon Socket Head Bolts”
Installation (1) Remove the bolts fixing the Arm #2 spacer (2- M6x20).

(2) Fix the adjustable mechanical stop with the bolts (2-M6x40) and plain washers.
Direction of the adjustable mechanical stop depends on the angular limitation to be
set.

Installation 1 Installation 2
Installation 1 | Installation 2 - -
Angle (°) —-153 +50 —-160 +65
Pulse (pulse) —4456448 +1456356 —7626008 +3098066
Adjustable . . Not applied Not applied
mechanical stop Applied Applied (standard) (standard)

C series Rev.6a
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C8 Manipulator

This volume contains information for setup and operation of the Manipulators.
Please read this volume thoroughly before setting up and operating the Manipulators.







C8 Manipulator 1. Safety

1. Safet

Unpacking and transportation of the Manipulators and robotic equipment shall be performed

by personnel who has taken robot system training held by us and suppliers 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 and reread it when you find anything

unclear.

1.1 Conventions

C series Rev.6a

Important safety considerations are indicated throughout the manual by the following

symbols. Be sure to read the descriptions shown with each symbol.

AN

WARNING

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

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.
iii 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 Safety

This product is intended for transporting and assembling parts in a safely isolated area.
Design and installation of robot system shall be performed by personnel who has taken robot
system training held by us and suppliers.

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 “Safety Manual’. Designing and/or constructing 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.

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 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 of the product but also cause serious safety
problems.

When designing or installing a robot system, wear at least the following protective
gear. Working without protective gear may cause serious safety problems.

Work clothes suitable for work

Helmet

Safety shoes

88

Further precautions for installation are described in “3. Environment and Installation”.
Please read this chapter carefully to understand safe installation procedures before installing
the robots and robotic equipment.
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1.3 Operation Safety

The following items are safety precautions for qualified Operator personnel:

A

WARNING

”

Please carefully read “Safety Manua ”. Operating the robot system without
understanding the safety precautions is extremely hazardous and may result in
serious bodily injury and/or severe equipment damage to the robot system.

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.

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 in case that the Manipulator moves
unexpectedly.

Immediately press the Emergency Stop switch whenever the Manipulator moves
abnormally during operation. Continuing the operation while the Manipulator
moves abnormally is extremely hazardous and may result in serious bodily injury
and/or severe equipment change to the robot system.

A

WARNING

Be sure to connect the AC power cable to a power receptacle. DO NOT connect
it directly to a factory power source. To shut off power to the robot system,
disconnect the power plug from the power source. Performing any work while
connecting the AC power cable to a factory power source is extremely hazardous
and may result in electric shock and/or malfunction of the robot system.

Before performing any replacement procedure, turn OFF the Controller and
related equipment, and then disconnect 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 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.

C series Rev.6a
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1. Safety

A

CAUTION

® 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
all necessary safety precautions.

m |f the joints are operated repeatedly with the operating angle less than 5 degrees,
they may get damaged early because the bearings are likely to cause oil film
shortage in such situation. To prevent early breakdown, move each joint larger
than 30 degrees for about once an hour.

m Oscillation (resonance) may occur continuously in low speed Manipulator motion
(Speed: approx. 5 to 20%) depending on combination of Arm orientation and end
effector load. Oscillation arises from natural oscillation frequency of the Arm and
can be controlled by following measures.

Changing Manipulator speed
Changing the teach points
Changing the end effector load
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1.4 Emergency Stop

If the Manipulator moves abnormally during operation, immediately press the Emergency
Stop switch. Pressing the Emergency Stop switch immediately changes the Manipulator
to deceleration motion and stops it at the maximum deceleration speed.

Avoid pressing the Emergency Stop switch unnecessarily while the Manipulator is running

normally.

- The Manipulator may hit the peripheral equipment.
When you press the Emergency Stop switch, the operating trajectory until the robot
system stops is different from that in normal operation.

- The life of the brakes will be shortened.

The brakes are locked and the brake friction plate is worn.

Normal brake life cycle: About 2 years (when the brakes are used 100 times/day)
However, the rough normal relay life is approximately 20,000 times. If you press the
emergency stop switch unnecessarily, the life of the relay will be shortened.

- Impact is applied on the reduction gear unit, and it may result in the short life of the

reduction gear unit.

To place the robot system in emergency mode during normal operation, press the Emergency
Stop switch while the Manipulator is not moving.
Refer to the Robot Controller manual for instructions on how to wire the Emergency Stop
switch circuit.
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NOTE

C series Rev.6a

Do not turn OFF the Controller while the Manipulator is operating.
If you attempt to stop the Manipulator in emergency situations, make sure to stop the
Manipulator using the E-STOP of the Controller.
If the Manipulator is stopped by turning OFF the Controller while it is operating, the
following problems may occur.
Reduction of the life and damage of the reduction gear unit
Position gap at the joints
In addition, if the Controller was forced to be turned OFF by blackouts and the like while
the Manipulator is operating, make sure to check the following points after power restoration.
Whether or not the reduction gear is damaged
Whether or not the joints are in their proper positions

If there is a position gap, perform calibration by referring to “C series Maintenance Manual
16. Calibration”.

Before using the Emergency Stop switch, be aware of the followings.

- The Emergency Stop (E-STOP) switch should be used to stop the Manipulator only in
case of emergencies.

- To stop the Manipulator operating the program except in emergency, use Pause (halt) or
STOP (program stop) commands.
Pause and STOP commands do not turn OFF the motors. Therefore, the brake does not
function.

- For the safeguard, do not use the E-STOP circuit.

To check brake problems, refer to “Regular Inspection 1. Regular Inspection for C8
Manipulator”.

Test pulse cannot be used with the emergency stop input of this model.

Stopping distance in emergency
The Manipulator in operation cannot stop immediately after the Emergency Stop switch is
pressed. In addition, stopping time and stopping distance vary by following factors:
Hand weight WEIGHT Setting ACCEL Setting
Workpiece weight SPEED Setting Posture etc.

For stopping time and stopping distance of the Manipulator, refer to “Appendix B: Stopping
Time and Stopping Distance in Emergency”.
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1. Safety

1.5 Safeguard

To ensure safe operation, install a safety system using safety doors, light curtains, safety
floor mats, etc.

When a closed safeguard is open during robot motion, the safeguard interlock function
operates. The robot stops immediately and enters into pause state. Then, all robot motors are
turned OFF. The descriptions below explain how the safeguard input works.

Safeguard open  : The robot stops immediately, motors are turned OFF, and further
operation is impossible until either the safeguard is closed or TEACH
or TEST mode is turned ON and the enable circuit is engaged.

Safeguard closed : The robot can automatically operate in unrestricted (high power) state.

Do not open the safeguard unnecessarily while motor is ON. Frequent safeguard inputs
affect the life of the relay.
Rough normal relay life: Approximately 20,000 times

For the safeguard, do not use the E-STOP circuit.

For details of wiring instructions, refer to the following manuals.
RC90 series Manual 9. EMERGENCY
RC700 series Manual /1. EMERGENCY

For details of the safeguard, refer to the following manuals as well.
RC90 series Manual 2.7.1 Connection to EMERGENCY Connector
RC700 series Manual 2.7.1 Connection to EMERGENCY Connector

NOTE
i Test pulse cannot be used with the safeguard input of this model.
® The EMERGENCY connector on the controller has a safeguard input circuit to
connect the safety device interlock switch. To protect operators working near the
robot, be sure to connect the interlock switch and make sure that it works
properly.
WARNING

m The time to stop the robot and the stopping distance by the safeguard interlock
function will change depending on the conditions of use. Be sure to confirm that
safety is ensured according to the installation environment of the robot.
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Stopping distance when the safeguard is opened
The Manipulator in operation cannot stop immediately after the safeguard is opened. In
addition, stopping time and stopping distance vary by following factors:

Hand weight WEIGHT Setting ACCEL Setting

Workpiece weight SPEED Setting Posture etc.

For stopping time and stopping distance of the Manipulator, refer to “Appendix C: Stopping
Time and Stopping Distance When the Safeguard is Opened”.

C series Rev.6a




C8 Manipulator 1. Safety

1.6 How to Move Arms with the Electromagnetic Brake

C series Rev.6a

There are two methods to release the electromagnetic brake. Follow either method to
release the electromagnetic brake and move the arms manually.

1.6.1 Moving the arm using the brake release unit
Follow the method when you just unpack the delivered boxes or when the Controller
does not start up yet.

1.6.2 Moving the arm using the software
Follow the method when you can use the software.

While the electromagnetic brake is ON (such as in emergency mode), you cannot move any
arm by pushing manually.

Arm Motion

Arm #4 Joint #4

Joint #2

Arm #1 (Lower Arm)

Joint #1

Base

(Figure: C8-A701* (C8))
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C8 Manipulator

1. Safety

1.6.1 Moving the Arm using the brake release unit

The C8 series has the Brake Release Unit as an option.
For details, refer to “6 Options”.

1.6.2 Moving the Arm using the software

CAUTION

/AN .

Normally, release the brake of joints one by one. Take extra care if you need to
release the brakes of two or more joints simultaneously. Releasing the brakes of
two or more joints simultaneously may cause hands and fingers to be caught
and/or equipment damage to or malfunction of the Manipulator as the arms of the
Manipulator may move in unexpected directions.

After releasing the brake, the arm may fall by its own weight or move to the
unexpected direction. Make sure to prepare a countermeasure to prevent the arm
from falling and check the operation environment is safe.

Before releasing the brake, be sure to keep the Emergency Stop switch handy so
that you can immediately press the Emergency Stop switch. Otherwise, you
cannot immediately stop the arm falling due to an erroneous operation. The arm
falling may cause equipment damage to and/or malfunction of the Manipulator.

EPSON
RC+

After releasing the Emergency Stop switch, execute the following command in

[Command Window].

>Reset

>Brake Off, [the number (from 1 to 6) corresponding to the arm whose brake will be
turned off]

Execute the following command to turn on the brake again.
>Brake On,[The number (from 1 to 6) corresponding to the arm whose brake will be
turned on]

1.7 Precaution for Operation in Low Power Status

In the low power status, the Manipulator operates at low speed and low torque. However,
comparatively high torque as shown in the table below may be generated to support the
Manipulator’s own weight.

Carefully operate the Manipulator since it may get your hands or fingers caught during
operation. The Manipulator may also collide with peripheral equipment and cause
equipment damage to or malfunction of the Manipulator.

Maximum Joint Torque in Low Power Status [Unit: N-m
Joint #1 #2 #3 #4 #5 #6
C8-A701***  (C8) 1449 | 2451 | 1142
Joint Torque | C8-A901*** (C8L) 149.5 270.9 129.3 35.0 40.0 20.5
C8-A1401*** (C8XL) | 299.9 | 487.6 | 2489

CAUTION

f m Carefully operate the Manipulator in the low power status. A comparatively high

joint torque may be generated. It may cause your hands and fingers caught
and/or cause equipment damage to or malfunction of the Manipulator as it may
collide with peripheral equipment.
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C8 Manipulator 1. Safety

The Manipulator has the following warning labels.

The warning labels are attached around the locations 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 warning labels. Use meticulous care when handling
those parts or units to which the following warning labels are attached as well as the nearby

areas.

Location

Warning Label

NOTE

WARNING
AVERTISSEMENT
ADVERTENCIA
ATENGAO

B
Take measures revent the manipulator
Iromfalﬁn% an do g #

Tome medidas para evitar que o

locHoBaHwA ngHmaTe Pl

OCTOP>XHO

TIP-OVER HAZARD

RISQUE DE BASCULEMENT
PELIGRO DE VUELCO

PERIGO DE QUEDA
‘OMACHOCTb ONPOKMABIBAHWUA

p\ng efore removing

manl ulador caia antes de femaver os
usos de montagem da bas
I'Iepen CHATHEM GONTOB K] ennenma

npedorspa nagenu tod
AhAnynAFOpa,

g ST ab—
O!E‘FIVthhﬁ&ﬁ:’((rém

To avoid getting hands or fingers caught, fold
the Arm and fix it with a belt or a similar tool
before removing the base mounting screws.

WARNING
AVERTISSEMENT
ADVERTENCIA
ATENGAO
OCTOP)KHO

HOaE COLLISION HAZARD
DR RISQUE DE COLLISION
WROBBR PELIGRO DE COLISION

& %# PERIGO DE MORTE OU FERIMENTOS GRA\
L ONACHOCTb CTOJIKHOBEHMA

O DI M I
k1 OF of of

When movmg T0bot arm can cause death,|
I serious i njiry.
o not enter worke envelope.

En se déplagant, le bras du robot peut
Rlvovoquev des blessures graves ou mortelles|
le pas pénétrer dans I'enveloppe de travail.

uando se mueve, el brazo del robot
puede causar la muerte o lesiones
graves. No entre en el sobre de trabajo.

6oTa M
cTaTh NPUYMHON CMEPTH AN
ePLE3HON TPaBMbl.
e BXOAUTE B pa 04Kt KOHBEPT.

Do not enter the work space when the
Manipulator is operating. It is extremely
hazardous since the Arm may collide and
cause serious safety problems.

WARNING
AVERTISSEMENT
ADVERTENCIA
ATENCAO
OCTOPYKHO

oN D g mg
|1 OF off ofF

Ll ELECTRIC SHOCK HAZARD

®ROBH®  PELIGRO DE DESCARGA ELECTRICA
2H PERIGO DE CHOQUE ELETRICO
(OMACHOCTb MOPAXKEHA SNEKTPUYECKAM TOKOM

ll"\. L3 RISQUE DE CHOC ELECTRIQUE

HOT SURFACE
SURFACE CHAUDE
SUPERFICIE CALIENTE
SUPERFICIE QUENTE
rOPAYAA MOBEPXHOCTb

Do not touch the current-carrying parts inside
the Manipulator while the power is ON. It
may cause electrical shock.

C series Rev.6a
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C8 Manipulator

1. Safety

Location

Warning Label

NOTE

& WARNING
&4 AVERTISSEMENT
&  ADVERTENCIA
An ATENGAO
OCTOPKHO
{é DRF CRUSH HAZARD
WDHRF RISQUE D'ECRASEMENT
#ar» DR PELIGRO DE APLASTAMIENTO
BE PERIGO DE ESMAGAMENTO
OMACHOCTb PA3PABOTKU
B [FORFRERDBEL)
A S5 oerEEEREAL
WARNING ot ™
AVERTISSEMENT:: i e
ADVERTENCIA 321555
ATENCAO heesasssssre
OCTORYKHO (¢ 2A#ite
7-°.| il Liﬁﬁw =8 oA

You may get your hand or fingers caught
when bringing your hand close to moving
parts.

WARNING
=% AVERTISSEMENT
#  ADVERTENGIA
Za ATENGAO
A OCTOPYXHO

HOBT FALLING HAZARD
WOET RISQUE DE CHUTE
FFO/R

ot

PELIGRO DE CAIDAS
PERIGO DE QUEDA
OMACHOCTb NAJEHHUA

sy
b X
5 Lk b R,

X Operate the brake release unit using
instructions on the brake release unit.
DESSERRAGE DU FREIN D'URGENCE

AVERT'SSEMENT ;E‘ﬁu‘nsgrr?e‘iae%nﬂe  desserrage de frein alaide

LIBERACION DEL FRENO EN CASO DE EMERGENC\A
ADVERTENCIA| s,
2.0pere a umdad de hberacwén del freno sngme'ndo
reno
o LIBERAGAO DO FREIO DE EMERGENCIA
ATE N C AO 1.Desligue o controlador
2.Para operar aliberagéo do freio de emergéncia,
siga as insirugds de cada unidade para liberar o freio
ABAPUAHOE OTKJ'IDOHEHME TOPMO3A
OCTOP)KHO 1. BBIKNKOYUTE KOHTPOINEP.
2. BrniouuTe nog pacmpMa)«Maava cneaya
21 ¥
e

X
e
2. FL—gpa— /M’)?Eir\ &‘ED'C?I/ ¥
e T, )

When releasing the brakes, be careful of the
arm falling due to its own weight.

This warning label is attached on the
Manipulator and optional brake release unit as
well.

When the brake release unit is used:

Details of procedures for releasing the brakes
using the brake release unit are described in
the Manipulator manuals.

EE CAUTION

xE ATTENTION

AR ATENCION

F9| CUIDADO

3] OCTOPYKHO
* l:lum@ﬁ LIFT WITH CARE
/ e SOULEVEZ AVEC SOIN
FEEHE LEVANTAR CON CUIDADO

#9450/ 212 LEVANTE COM CUIDADO

TOAHAMAVTE OCTOPOXHO

AVERT'SSEMENT manue\ d uuhsauun pendanl

le leva eet\etranspon
ADVERTENCIA| msglruccnones duramel\)a
Siga as instrucdes do
manual para icar e
OCTOPXHO é‘f%ﬂ'i% o
NE

instalacion y el trans
ATENGAO i S

m’} XA-A 2
IO URRER. )
SUBAE (SR TTEE L

Only authorized personnel should perform
sling work and operate a crane and a forklift.
When these operations are performed by
unauthorized personnel, it is extremely
hazardous and may result in serious bodily
injury and/or severe equipment damage to the
robot system.
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C8 Manipulator 1. Safety

Location Warning Label NOTE
B WARNING
&4 AVERTISSEMENT
e ADVERTENCIA
22l ATENGAO
OCTOPXXHO
El 7 B HOT SURFACE
WOEBEE SURFACE CHAUDE
BORE SUPERFICIE CALIENTE
T rophunnosertioon:
G - N HOT
& WARNING
&2 AVERTISSEMENT Be careful not to burn yourself.
/\[E% ADVERTENCIA
Fhnl ATENCAO
OCTOPXHO
HOEREE HOT SURFACE
WOEARE SURFACE CHAUDE
ANRE SUPERFICIE CALIENTE
22 5 SUPERFICIE QUENTE
L FOPAYARA I'IOBEPXHOCTI:A
Location Label NOTE
The product name, model name, serial number,
information which laws and regulations are
1 supported, product specifications,
) manufacturer, importer, date of manufacture,
country of manufacture, etc. are listed.
For details, see the label affixed to the product.

Location of Labels

C series

Rev.6a

Ui 1l |

C8-A1401"B
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C8 Manipulator 1. Safety

1.9.1 Collision

When the Manipulator collides with a mechanical stopper or peripheral device etc.,
discontinue use and contact the supplier.

1.9.2 Getting body caught in Manipulator
When the operator is caught between the Manipulator and a mechanical part such as a base
table, press the emergency stop switch to release the brake on the subject arm, and then
move the arm by hand.
How to release a brake

When using a brake release unit

For details, refer to “6.1 Brake Release Unit”.

When using software
For details, refer to “1.6.2 Moving the Arm using the software”.
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C8 Manipulator 2. Specifications

2. Specifications

2.1

C series

Model

Rev.6a

Number
C8-A1401

[}

g

1

: Standard

-UL

: UL1740 certified

Mou

nting type

: Table Top mounting

: Ceiling mounting

S|xm|Oo

: Wall mounting

M/C

cable installation direction

O

: Cable backward

B

: Cable downward

Environment

S

: Standard model

C

: Cleanroom & ESD (electrostatic discharge) model

Example

C8-701*

C8-701*B

P

: Protection model (IP67)

Brake equipment

7 : Brakes on all joints

Arm length
7 |:710 mm (C8-A701***: C8)
9 |:900 mm (C8-A901***: C8L)
14 |: 1400 mm (C8-A1401***: C8XL)

C8-701"R

|
2 )
C8-701*BR
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C8 Manipulator 2. Specifications

2.2 PartN

Joint #1
Joint #2
Joint #3

Joint #4 :
Joint #5 :
Joint #6 :

NOTE

100

ames and Motion Range of Each Arm
LED Lamp
Upper Arm (Arms #3 to #6) / (This lamp lights up
A while the motors are ON.)

Arm #4 Joint #4

Arm #6

Joint #6

Joint #2

Arm #1
(Lower Arm)

Joint Motion

: The whole Manipulator revolves.

: The lower arm swings.

: The upper arm swings.
Joint #1 o ! _O
The wrist revolves.

|

|

The wrist swings. i
|

B
The hand rotates. ase LE

(Figure: C8-A701* (C8))

When the LED lamp is lighting or the Controller power is on, current is being applied to the
Manipulator. (The LED lamp may not be seen depending on the Manipulator’s posture.
Be very careful.)

Performing any work with the power ON is extremely hazardous and it may result in electric
shock and/or improper function of the robot system. Make sure to turn OFF the Controller
power before the maintenance work.

C series Rev.6a



C8 Manipulator 2. Specifications

C series Rev.6a

Cable backward model

Ethernet cable
F-sensor

cable connector connector
User cable connector Ty
(15-pin D-sub connector) Standard-model  :Cover
| Clean-room model : Exhaust port
L - For 12 mm pneumatic tube
Power cable’ fe q R o o
Signal cable

For 26 mm pneumatic tubes
(Air1, Air2)

Cable downward model
Standard-model  :Cover
Clean-room model : Exhaust port
For 12 mm pneumatic tube

User cable connecto
(15-pin D-sub connector)

F sensor
cable connector For 26 mm pneumatic tubes
(Air1, Air2)
Ethernet cable
connector
Power cable Signal cable

Cable backward model / Cable downward model

| P |

Signature label
(Serial No. of Manipulator)

Bolt hole M5 (for grounding)

(Figure: Cable backward model)
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C8 Manipulator

2. Specifications

See detail A

[Unit: mm]
*kk
2.3.1 C8-A701*** (C8)
6xM4 depth8 7 70 83 3015 4xM4 depth8
o ‘ :
0| 1
) g | 4 v 8
QN 3 1 EEN - — - 2
2xM4 depth8 ' !
35
214
. 80 310 99(IP-model: 100)
(IP-model: 216) 39.5
! Y
Vis| % > Q
-k - 8"‘70’{ I § i O
- < =
<=V §
i 8| g
B [| 236 (IP-model:A 238) X (3] e
Tt @% 2
: ER &
i \ 'g
H 2 i 61 2xM4 depths | 2
*1 £
= 1) o |5 .
— | o
TS AL
< as
d = 2 o= | O
¥ 8
o N
8
T T - 9 K =l P : L]
95 30
1é0_ 2xM12 depth22/ | [80] 90
*1 Same for the other side (*1) 219 Space for cables
200 (IP-model: 220.5
319
(IP-model: 320.5)
206
20 160 4%x313
4xM4 depth8 7 70 10040.05 []
T
T AT
ok T 1 —es @
— ; )l i~3xM4 depth7 L
m i = L
oo} d T (o] !
e} g 3 ! o
+l T - S B— -
g ! .
Cable downward model 4xM5 depthd vt N =
(at 90 deg. pitch) 20 2xp3 H7(3"') depths o H
—— Mouth 5.5 depth5.7\10 |/ 4xM3 depth7 - =
" 24 H7('3°'"%) depth4 L -
I ° P | < | |
& 8 -8l @ E i
& ~ 212 H7('3%%) depth3 T -9 ]
) i d ﬂ B
g 9
S »
- 299 (IP-model: 220.5) 227,
223 (IP-model: 224.5) 270 515
323 (IP-model: 324.5) :
0 LX) Detail of A i
2pa :
Detail of Y
82
Detail of X
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C8 Manipulator 2. Specifications

2.3.2 C8-A901*** (C8L)

6xM4 depth8 7 70 83

0
ok

30 15 4xM4 depth8

s FEHEE

2xM4 depth8 / | |

&b
0

1N

1-1

B9

K

35
80 99(IP-model: 100)
214(IP-model 216) 395
See detail A \
[te) (T2 3 X T =
o loo
Bk e i :
£=Y
Il a
£
B ] s
S [o
1 O
4 236 100 X S|y
=T (IP-model: 238) % °
; 61 g
H 1 \ 2xM4 depths| |3
] &) £
- (=) o)
HS NS 2|2
N [}
N
Imv
q =, o
o N
3
<l iy b
V130]
190 2xM12 depth22 &0
200 *1 Same for the other side 1 219 90
(IP-model: 220.5) Space for cables
319

Cable downward model

4xM4 depth8 7 70

90

219

223

323

Ax

=00

(IP-model: 320 5)

206

&TJ_GD_‘
100+0.05 | 4x313

—] )4 :
S - S
I — —5 |
%) tell=
[} [=]1sY
(e}
+
[=]
(=]
4xM5 depth8 -~
(at 90 deg. pitch) 20 2x@3 H7(3") depth5
Mouth 5.5 depth5.7 \19. |/ 4xM3 depth7
" o 24 H7('8°") depth4
K s
3 P
o »|® (O
kS ~ 212 H7(*3°%%) depth3 1
o) i
® E
& wf ]
227, 3
(IP-model: 220.5) %70 -
ot :
(IP-model: 324.5) 2xM4 depth8
Detail of A e —
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Detail of Y
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C8 Manipulator

2. Specifications

2.3.3 C8-A1401*** (C8XL)

253 210 3015  4xM4 depth8
6xM4 depth8 7] 70_ 83 4xM4 depth8
© i
T — N
EJES ; e 1]
i :
2xM4 depth8 !
214
(IP-model: 216)
80 650
See detail A 395 99(IP-model: 100)
! sl elel T
ol o
TS |~ |u‘$ W 18
22"
B 1] i~
£
&
[a]
olw
B
2
236 (IP-model: 238) ’é,
(g 100 X |5
= 7|2
£
4 >
\ & o
| | \ 1 ﬁ
- 2xM4 depth 8 | —
:K (@) =] [
N
w| Y =
Q T - L]
*1 Same for the other side By @
B ©
FJ — 1k
95 /1 30] 90 Space for cables '
] 2xM12 depth22 80| 35 or more is recommended
190 ) 2205 157.9 (Space for fan)
200 3205
\ 80
206 5 ;
423 20, 160 t
4xM4 depth8 7| 70 2xM4 depth8 100+0.05 . 4xp13 3xM4 depth7
| St
| =)
o g 8 g
0 ' SR ! g
3 T g | L
o
T
I=)
1S)
Cable downward model 4xM5 depth8 -
(at 90 deg. pitch) 20 2x@3 H7(2") depth5
[ ]
—— — |
[ ]
0 | AN B
~Th . % L $
= - ]
61.9] 35 or more e
2205 is recommended 2xM4 depth8
y (Space for fan)
(%]
2 Detail of A
©
[&] o
8
Detail of Y
82
Detail of X
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C8 Manipulator 2. Specifications

2.4 Standard Motion Range

241 C8-A701*** (C8)
[Unit: mm]
Top View

Arm #1
0 pulse position

7

Motion range of P point*

Front View Lateral View
Arm #2
Arms #4, #6 0 pulse position
0 pulse position N
65
. . g,
J6: -360 deg. J6: +360deg. Soint 310 | m
J4: 200 deg. J4: +200 deg. Py \
Arms #3, #5 2 3
® 0 pulse position bR e RN _- § <
N 611.4 R311 4 g
= & A -
S _ N YV~ N
3 215
% /1 8
=
/ J ¥
Motion range of P point* /‘ro; =
a | +135° d -61°
-135° e |R1818°
+202° f |R317.3™
(deg.=°)
* P point : Intersection of the rotation centers for Joints #4, #5, and #6
*1 : P point from top with Joint #3 declining —61° (Joint #1 center — P point center)
*2 : P point from top with Joint #3 tilting up +202° (Joint #1 center — P point center)
*3 : P point from lateral with Joint #3 declining -61° (Joint #2 center — P point center)
*4 : P point from lateral with Joint #3 tilting up +202° (Joint #2 center — P point center)

m Pay attention to the arm pose of the basic arms (Arms #1, #2, and #3) when

operating the Manipulator. Arm #5 moves keeping a constant angle regardless
of the arm pose. Depending on the arm pose of the basic arms, the wrist may
CAUTION collide with the Manipulator. The collision may cause equipment damage to

and/or malfunction of the Manipulator.
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C8 Manipulator 2. Specifications

2.42 C8-A901*** (C8L)

[Unit: mm]
Top View o,
0
%
R4
11?907.7
Arm #1 P point*
0 pulse position
Motion range of P point*
39
K280
Front View Lateral View
Arm #2
Arms #4, #6 0 pulse position
0 pulse position
J6: -360 deg. J6: +360 deg. 65
o
P point* 80 400 763.6 2
100
J4: -200 deg. J4: +200 deg. ]
o 13 &g~ =
Arms #3,#5 /907 LRI
0 pulse position g S . \-6 eg ) o ;
= i
==l 8 AL \Raze. 4 R0 YR
i= ' R229.5 "3 = —
RIS AN &% .// o
< o ¥
— N
"\ < D
. . \ © o)
Motion range of P point \ @ &
§
[0
(deg.=°)
* P point : Intersection of the rotation centers for Joints #4, #5, and #6
*1 : P point from top with Joint #3 declining —61° (Joint #1 center — P point center)
*2 : P point from top with Joint #3 tilting up +202° (Joint #1 center — P point center)
*3 : P point from lateral with Joint #3 declining -61° (Joint #2 center — P point center)
*4 : P point from lateral with Joint #3 tilting up +202° (Joint #2 center — P point center)

m Pay attention to the arm pose of the basic arms (Arms #1, #2, and #3) when
operating the Manipulator. Arm #5 moves keeping a constant angle regardless
of the arm pose. Depending on the arm pose of the basic arms, the wrist may

CAUTION collide with the Manipulator. The collision may cause equipment damage to
and/or malfunction of the Manipulator.
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2.4.3 C8-A1401*** (C8XL)

[Unit: mm]
Top View 2
O,
9
Arm #1
0 pulse position
R’\AOO'G
Motion range of P point*
A—?—A‘Q 8
Front View Lateral View
Arm #2
Arms #4, #6 0 pulse position
0 pulse position
J6: -360 deg. J6: +360 deg. P point*
&
J4:-200 deg. J4: +200 deg. S
o
& o
Arms #3, #5 =
0 pulse position 7y, ;
-135 deg. —-—=Z gl @
9 2~ 77\ \Rro2: R6506 & E
v ~\J\ \ \ -
R354.7 30 / !
06 T N/ / \ o N
Motion range of P point* VRN ° =
/ : @
\\ § %
©
©
o
]
['g
(deg.=°)
* P point : Intersection of the rotation centers for Joints #4, #5, and #6
*1 : P point from top with Joint #3 declining —61° (Joint #1 center — P point center)
*2 : P point from top with Joint #3 tilting up +202° (Joint #1 center — P point center)
*3 : P point from lateral with Joint #3 declining -61° (Joint #2 center — P point center)
*4 : P point from lateral with Joint #3 tilting up +202° (Joint #2 center — P point center)

CAUTION collide with the Manipulator. The collision may cause equipment damage to

m Pay attention to the arm pose of the basic arms (Arms #1, #2, and #3) when
operating the Manipulator. Arm #5 moves keeping a constant angle regardless
of the arm pose. Depending on the arm pose of the basic arms, the wrist may

and/or malfunction of the Manipulator.
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C8 Manipulator 2. Specifications

2.5 Specifications
2.5.1 Specifications Table

E3]

For the specification of each model, refer to “Appendix A: Specifications Table”.

2.5.2 Option

C8 series have the following options.

For details of options, refer to “6. Options”.

User wires and pneumatic tube
Standard user connector kit : Standard D-sub 15-pin x 2
Waterproof user connector kit : P67 waterproof D-sub 15-pin x 2
IP67 waterproof for RJ45 x 2
Fittings for customer use : 96, straight x 2
@6, elbow x 2

Adjustable mechanical stop

Adjustable mechanical stop  : J1
C8/C8L_J2
C8XL _J2
I3
Tool adapter
C8 ISO flange (J6)

Camera plate unit
Camera mounting tool (common for C3 and C4 series)

Brake release unit *1
For EU (power supply voltage 200 V, short connector included)
For US/JP(power supply voltage 100 V, short connector included)
Short connector for the brake release unit

*1: When using the brake release unit with C8 series, it is necessary to connect the
short connector to the M/C power cable or connect the M/C power cable with the
Controller. (The brake release unit can be used while the Controller is de-
energized state.)

If you are using C3 or C4 series Manipulator and already have the brake release
unit, you can use it by connecting the M/C cable with the Controller, or purchasing
the short connector separately and connecting it to the M/C power cable.
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C8 Manipulator 2. Specifications

2.6 How to Set the Model

The Manipulator for your system has been set before shipment.

A

When you need to change the setting of the Manipulator model, be sure to set the
Manipulator model properly. Improper setting of the Manipulator model may
result in abnormal or no operation of the Manipulator and/or cause safety

CAUTION problems.
NOTE  [fthe custom specifications number (MT***) is described on MODEL of the signature label
& (S/N label), the Manipulator has custom specifications. (A label with only the custom

C series Rev.6a

specifications number may be attached depending on shipment time).

The custom specifications may require a different configuration procedure; check the
custom specifications number (MT**%*) and contact the supplier of your region if necessary.

The Manipulator model can be set from software.
Refer to the chapter “Robot Configuration” in “EPSON RC+ User s Guide”.
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C8 Manipulator 3. Environment and Installation

3. Environment and Installation

Unpacking and transportation of the Manipulators and robotic equipment shall be performed
by personnel who has taken robot system training held by us and suppliers and should

conform to all national and local codes.

3.1 Environmental Conditions

A suitable environment is essential for the robot system to function properly and safely. Be
sure to install the robot system in an environment that meets the following conditions:

Item Conditions
Ambient temperature”! 5 to 40 °C
Ambient relative humidity | 10 to 80 % (no condensation)
Fast transient burst noise 1 kVorless (Signal wire)
Electrostatic noise 4 kV or less
Altitude 1000 m or lower
Environment - Install indoors

- Keep away from direct sunlight

- Keep away from dust, oily smoke, salinity, metal
powder 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 of electric noise

- Keep away from explosive area

- Keep away from a large quantity of radiation

*1The ambient temperature conditions are for the Manipulators only. For the Controller
which the Manipulator is connected to, refer to the Robot Controller manual.
When the product is used in a low temperature environment around the minimum
temperature of the product specification, or when the product is suspended for a long time
on holidays or at night, a collision detection error may occur due to the large resistance
of the drive unit immediately after the start of operation. In such a case, it is recommended

to warm up for about 10 minutes.

NOTE When using the Manipulators in inadequate environments that do not meet the above
& conditions, please contact the distributor.

For the Protection-model Manipulator, be sure to install the robot system in an environment

that also meets the following conditions:
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ltem Conditions

Environment - Install indoors

- Keep away from direct sunlight

- Keep away from dust, oily smoke, salinity, metal
powder or other contaminants

- Keep away from flammable or corrosive solvents
and gases

- Keep away from organic solvents, acids, alkalis, and
chlorine cutting fluids

- Do not use in water

- Keep away from shock or vibration

- Keep away from sources of electric noise

- Available under the environment with dust, oily smoke,
and metal *?

- Keep away from explosive area

- Keep away from a large quantity of radiation

*1 The Manipulator body is mainly made of iron and aluminum. It is not rust-proofed.
Do not use the Manipulator under conditions where it can be exposed to water or any
other corrosive liquid (including water).

*2 Any contaminants that can deteriorate sealing performance of nitrile rubber oil sealing,
O-rings, packing seals and liquid gasket should be avoided.

Special Environmental Conditions

The protective seals are attached on the Protection-model Manipulator to prevent dust, water,
etc. from the outside. Follow the precautions in use environment described below:

The surface of the Manipulator has general oil resistance. However, if your requirements
specify that the Manipulator must withstand certain kinds of oil, please the supplier of your
region.

Rapid change in temperature and humidity can cause condensation inside the Manipulator.
If your requirements specify that the Manipulator handles food, please the supplier of your
region to check whether the Manipulator will damage the food or not.

The Manipulator cannot be used in corrosive environments where acid or alkaline is used.
In a salty environment where the rust is likely to gather, the Manipulator is susceptible to
rust.

The Controller used with the Protection-model Manipulator does not have protection
features for dusty, wet, or oily environment. The Controller must be placed in an
environment that meets the specified conditions.

® Use an earth leakage breaker on the AC power cable of the Controller to avoid
A the electric shock and circuit breakdown caused by an unexpected water leak.
Prepare the earth leakage breaker that pertains the Controller you are using. For
WARNING details, refer to the Robot Controller manual.
® When cleaning the Manipulator, do not rub it strongly with alcohol or benzene.
It may lose luster on the coated face.
CAUTION

C series Rev.6a
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3.2 Unpacking, Transportation, and Relocation

Using a cart or similar equipment, transport the Manipulator in the same conditions as it was
delivered. Observe the following when unpacking the Manipulator.

Unpacking, transportation, and relocation shall be performed by personnel who has taken
robot system training held by us and suppliers and should conform to all national and local
codes.

A

WARNING

Only authorized personnel should perform sling work and operate a crane or a
forklift. When these operations are performed by unauthorized personnel, it is
extremely hazardous and may result in serious bodily injury and/or severe
equipment damage to the robot system.

Stabilize the Manipulator with your hands when hoisting it. Unstable hoisting is

extremely hazardous and may result in serious bodily injury and/or severe
equipment damage to the robot system as the fall of the Manipulator.

A

CAUTION

When removing the anchor bolts, support the Manipulator to prevent falling.
Removing the anchor bolts without supporting the Manipulator may get hands,
fingers, or feet caught as the Manipulator may fall.

To transport the Manipulator, secure it to the delivery equipment or have at least
2 people to hold it by hand. Also, do not hold the bottom of the base (the screened
parts in the figure). Holding these parts by hand is extremely hazardous and may
cause your hands and fingers caught.

Figure: C8-A901* (C8L)
DO NOT hold the bottom of
the base by hand.

Manipulator weight

C8-A701***: C8 C8-A901***: C8L | C8-A1401***: C8XL

Standard, Cleanroom | 49 kg: 108 Ibs. 52 kg: 115 Ibs. 62 kg:137 Ibs.
Protection 53 kg: 117 Ibs. 56 kg: 123 Ibs. 66 kg: 146 Ibs.
B Avoid excessive vibration or shock during Manipulator transporting. Excessive
vibration or shock may cause equipment damage to and/or malfunction of the
Manipulator.
B Take extra care when transporting the Manipulator. You may hit and damage the
connector
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Be sure to transport and store the robot system in environments that meet the following

conditions:
Item Conditions
Ambient temperature —20 to 60 °C
Ambient relative humidity | 10 to 90 % (no condensation)

During unpacking and relocation, avoid applying external force to the arms and motors of
the Manipulator.

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.

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

When using the Manipulator for the robot system again after long-term storage, perform a
test run to verify that the Manipulator works properly. Then, operate the Manipulator
thoroughly.

Relocating
Follow the procedures described below when relocating the Manipulator.

(1) Turn OFF the power for all devices and unplug the power cable connector and signal
cable connector from the Controller.
Do not unplug the M/C cable (power cable and signal cable) from the Manipulator.
(M/C cable 3 m: 2 kg)

NOTE Remove the mechanical stops if using them to limit the motion range.
& For details on the motion range, refer to “5.2 Motion Range Setting by Mechanical
Stops”.

(2) Unscrew the anchor bolts. Then, remove the Manipulator from the base table.

(3) Position the Manipulator as shown in the figure. Then, secure the Manipulator to the
delivery equipment or have at least 2 people to carry the Manipulator.

Recommend: Joint #2 +55°
Joint #3 —55°

* The posture is common to all models.

Do not hold the bottom of the base (the screened parts in the figure). Holding these
parts by hand is extremely hazardous and may cause your hands and fingers to be
caught.

Figure: C8-A901* (C8L)
DO NOT hold the bottom
of the base by hand.
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Using Eyebolt

114

Manipulator weight

C8-A701**: C8 | C8-A901**:C8L | C8-A1401***: C8XL
Standard, Cleanroom | 49 kg: 108 Ibs. 52 kg: 115 Ibs. 62 kg: 137 Ibs.
Protection 53 kg: 117 Ibs. 56 kg: 123 Ibs. 66 kg: 146 Ibs.

Check that the eyebolts are securely fastened before carrying the Manipulator.
After transporting the Manipulator, remove the eyebolts and keep them for future use.

The eyebolts (accessory, 2 pcs) and wire must be strong enough to withstand the weight
(See the figures below).

If you use the eyebolts to lift up the Manipulator, make sure to put hands on it to keep the
balance. The Manipulator may fall if the balance is lost and this is extremely hazardous.

To prevent damage on the covers and arms, it is recommended to protect the contacting parts
of the wire and arm with a cloth. Be very careful not to damage the covers since they are

made of plastic. O Xﬁ
| ]

Center of e 7&‘

Center of 9 E L - ,
AT gravity o I gravity H
) Center of m Center of |
7} gravity e gravity ( )
o ©

o

oo
L i
oonIg

(Figure: C8-A701* (C8)) (Figure: C8-A901* (C8L))

[~ Cent_er of
gravity

1]

Center of S
gravity

L Holes for eye bolt
B  2-M12 depth 25

(Figure: C8-A1401* (C8XL))
* Locations of the screw holes for eyebolts are common to all models.
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Manipulator weight

C8-A701***: C8 C8-A901***: C8L C8-A1401***: C8XL
Protection 53 kg: 117 Ibs. 56 kg: 123 Ibs. 66 kg: 146 Ibs.
B Remove the eyebolts from the Manipulator after transportation/relocation is
C completed.
If the Manipulator is operated with the eyebolts left on it, the arm may collide with
CAUTION the eyebolts and it may cause equipment damage to and/or malfunction of the
Manipulator.
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3.3 Mounting Dimensions

NOTE

NOTE

C8-A701** (C8)

116

Mounting Area

Be sure to have the following space available in addition to the space for mounting the
Manipulator, Controller, and peripheral equipment.

Space for teaching points
Space for maintenance and inspections (for installing jigs)
Space for cables

When installing the cable, be sure to maintain sufficient distance from obstacles.
For the minimum bend radius of the MC cable, refer to "Appendix A: C8 Specifications."
In addition, leave enough space for other cables so that they are not bent forcibly.

In case of C8-A1401*** (C8XL):
Make sure to leave 35 mm or more space around the fan cover.
[Unit: mm]
3.3.1 Cable Backward Model
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C8-A901** (C8L)
80 400 99(IP-model: 100)
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C8-A1401** (C8XL)

118

130.5
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3.3.2 Cable Downward Model
The following part differs from the cable backward model.

C8-A701*B* (C8), C8-A901*B* (C8L)

Spae for cables

90

(IP-model: 220.5)

(IP-model: 224.5)

(IP-model: 324.5)

——

o N

C8-A1401*B* (C8XL)

1.9

is recommended
(Space for fan)
0N

for cable

.

82

C series Rev.6a



C8 Manipulator 3. Environment and Installation

3.4 |Installation

The installation shall be made by personnel who has taken robot system training held by us
and suppliers and should conform to all national and local codes.

A

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.

Install the Manipulator in a location with sufficient space so that a tool or a work
piece does not touch a wall or a safeguard when the Manipulator extends its arm
fully while holding a work piece. Installing the Manipulator at a location with
insufficient space is extremely hazardous and may result in serious bodily injury
and/or severe equipment damage to the robot system as a tool or a work piece
may collide with a wall or a safeguard.

Anchor the Manipulator before turning ON the power to or operating the
Manipulator. Turning ON the power to or operating the Manipulator that is not
anchored is extremely hazardous and may result in serious bodily injury and/or
severe equipment damage to the robot system as the Manipulator may fall down.

Before installing and operating the Manipulator, make sure that all parts of the
Manipulator are in place and have no external defects. Missing or defective parts
may cause improper operation of the Manipulator. Improper operation of the
Manipulator is extremely hazardous and may result in serious bodily injury and/or
severe equipment damage to the robot system.

A .

CAUTION

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

Oscillation (resonance) may occur during operation depending on rigidity of the

installation table. If the oscillation occurs, improve rigidity of the table or change
the speed or acceleration and deceleration settings.

C8-A1401** has a cooling fan on the base. Install the Manipulator not to seal the
cooling fan. (For details, refer to “3.3 Mounting Dimensions C8-A1401**”)

C series Rev.6a

Protective Tape

Remove the protective tape (4
places).
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Mounting bolt
For the dimensions, refer to “3.3 Mounting Dimensions”.

There are four threaded holes for the Manipulator
base. 4-M12x40

Use MI12 mounting bolts conforming to the

. Spring
strength equivalent to ISO898-1 property class Washer\ﬁ
10.9 or 12.9. Plane/
Washer
/®
Tightening torque: Screw Hole (depth 25 mm or more)

100.0 + 5.0 N-m (1,020 + 51 kgf-cm)

Base table

A base table for anchoring the Manipulator is not supplied. Please make or obtain the base
table for your Manipulator. The shape and size of the base table differ depending on the
intended use of the robot system. The following is the basic requirements of Manipulator
table for your reference.

The base table must not only be able to bear the weight of the Manipulator but also be able
to withstand the dynamic movement of the Manipulator when it operates at maximum
acceleration/deceleration.  Ensure that there is enough strength on the base table by

attaching reinforcing materials such as crossbeams.

The torque and reaction force produced by the movement of the Manipulator are as follows:

Model number | C8-A701*** | C8-A901*** | C8-A1401%**
Model name C8 C8L C8XL
Max. Horizontal rotating torque (N-m) 1,600 1,800 2,600
Max. Horizontal reaction force  (N) 1,200 1,300 1,300
Max. Vertical rotating torque (N'm) 1,900 2,200 3,400
Max. Vertical rotating torque N) 6,600 6,000 7,800

120

The plate for the Manipulator mounting face should be 30 mm thick or more and made of
steel to reduce vibration. The surface roughness of the steel plate should be 25 pum or less.

The base table must be secured on the floor to prevent it from moving.

The Manipulator installation surface should have a flatness of 0.5 mm or less and an
inclination of 0.5 © or less. If the flatness of the installation surface is improper, the base
may be damaged or the robot may not fully show its performance.

When using a leveler to adjust the height of the base table, use a screw with M16 diameter

Or more.
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Connector
If you are passing cables through the holes on the base table, see the figures below.
[unit : mm]

Power Cable Signal Cable

M/C Cables

Connector (Straight) Connector

80

35

85
Power Cable
Connector (L-shaped)

Do not remove the M/C cables from the Manipulator.

NOTE  For environmental conditions regarding space when placing the Controller on the base table,
& refer to the Robot Controller manual.

When using the Manipulator in the cleanroom, follow the steps below before the installation.
(1) Unpack the Manipulator outside of the cleanroom.
(2) Secure the Manipulator to delivery equipment such as a pallet with bolts so that the
Manipulator does not fall over.
(3) Wipe off the dust on the Manipulator with a little alcohol or distilled water on a lint-
free cloth.
(4) Transport the Manipulator into the cleanroom.

(5) Secure the Manipulator to the base table.
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3.5 Connecting the Cables

/N

WARNING

Before performing any replacement procedure, turn OFF the Controller and related
equipment, and then disconnect 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 AC power cable to a power receptacle. DO NOT connect
it directly to a factory power source. To shut off power to the robot system,
disconnect the power plug from the power source. Performing any work while
connecting the AC power cable to a factory power source 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.) The 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.

Before wiring, turn OFF the Controller and related equipment, and then pull up a
warning sign (e.g. DO NOT TURN ON THE POWER.). Wiring 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. However, it
is recommended to use the grounding hole on the base to ground directly for more
secure grounding.

If the ground wire is improperly connected to ground, it may result in the fire or
electric shock.

When connecting / replacing the brake release unit or the external short
connector, turn OFF the power to the Controller and the brake release unit.
Inserting and removing the connector while the power is ON may result in
electrical shock.

A

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 safety problems. The connection method varies with the
Controller used. For details on the connection, refer to the Robot Controller
manual.

Only authorized or certified personnel should be allowed to perform wiring.
Wiring by unauthorized or uncertified personnel may result in bodily injury and/or
malfunction of the robot system.

If the Manipulator is operated without connecting the brake release unit or the
external short connector, the brakes cannot be released and it may cause damage
on them. After using the brake release unit, be sure to connect the external short
connector to the Manipulator, or check connection of the connector for the brake
release unit.

122
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Cleanroom-model Manipulator
For the Cleanroom-model, an exhaust system is necessary. For details, refer to “Appendix
A: Specifications Table”.

Protection-model Manipulator

For the Protection-model, also make sure to follow the following precautions.

A

CAUTION | =

When operating the Manipulator under special environmental conditions (adverse
conditions with dust and oily smoke), do not place the Controller in the same
condition since the Controller does not comply with IP67. Doing so may cause
equipment damage to and/or malfunction of the Controller.

After using the brake release unit, be sure to reconnect the external short
connector to the Manipulator. The brake release unit is not certified with the
protection rating (IP67).

M/C Cable Connection method
Connect the power connector and the signal connector of the M/C cables to the Controller.

Grounding

/N

WARNING

Ground resistance must be 100 Q or less. Improper ground resistance may
result in fire and/or electric shock.

Do not use the ground line for the Manipulator in common with other ground lines
or grounding electrodes for other electric power, motor power, welding devices,
etc. Using the ground line for the Manipulator in common with other ground lines
or grounding electrodes may result in electric shock and/or malfunction of the
robot system.

When using metal ducts, metallic conduits, or distributing racks for cable, ground
in accordance with national and local electric equipment technical standards.
Grounding that does not meet the standards may result in electric shock and/or
malfunction of the robot system.

C series Rev.6a

Follow local regulations for grounding. It is recommended that the core size of the
grounding wire be 5.5 mm? or more.
Directly connect the ground line to the Manipulator as shown in the figure below.

Detail of A
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3.6 User Wires and Pneumatic Tubes

Wiring by unauthorized or uncertified personnel may result in bodily injury and/or
CAUTION malfunction of the robot system.

ﬁ ® Only authorized or certified personnel should be allowed to perform wiring.

User electrical wires and pneumatic tubes are contained in the cable unit.

Detail of B One-touch fitting for
@6 mm pneumatic tube
(Air1, Air2)

B:>E|l»

User cable connector
(15-pin D-sub connector)

Force Sensor cable connector

Detail of A: Cable backward model
Force Sensor cable connector

a
5 3 Lg_<::| :@'ﬂ Ethernet cable connector

A O Standard model: Cover
A Clean-room model: Exhaust port
One-touch fitting for

(One-touch fitting for
212 mm pneumatic tube)
@6 mm pneumatic tube
(Air1, Air2)

i}

User cable connector
(15-pin D-sub connector)

(Figure: C8-A701* (C8))

Detail of C :Cable downward model

Standard-model

: Cover

Clean-room model

: Exhaust port

For 212 mm pneumatic tube

For 86 mm pneumatic tubes
(Air1, Air2)

User cable connector
(15-pin D-sub connector)

—

F sensor
cable connector

|

Ethernet cable
connector

Power cable Signal cable

(Figure: C8-A701*B (C8))
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Electrical wires

Specifications of the user wires D-sub 15-pin

Allowable . Nominal
Rated Voltage Current Wires Sectional Area Note
AC/DC30V 1A 15 0.106 mm? Shielded

Pins with the same number, indicated on the connectors on both ends of the cables, are
connected.

Attached connector for the user wires (standard—model, cleanroom-model)

Maker Standard
Connector JAE | DA-15PE-N (Solder type)

15 pin

Clamp Hood HRS |HDA-CTH(4-40)(10) (Connector setscrew: #4-40 UNC)

Two parts are attached for each.

Attached connector for the user wires (protection-model)

Maker Standard
Connector HARTING |09 67 015 5615 (Solder type)

15 pin

Clamp Hood | HARTING |09 67 015 0538 (Connector setscrew: #4-40 UNC)

Two parts are attached for each.

8 pin (RJ45) Cat.5e or equivalent

For the standard and cleanroom model Manipulators, commercially available Ethernet
cables can be used.

For the protection-model, use the following optional part.
User connector kit (IP67 waterproof, for RJ45, 2 pcs)
For details, refer to “6. Option”.

Other

The 6-pin cable for the F sensor option is included.
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Pneumatic tubes

Max. Usable Pneumatic Pressure

Pneumatic Tubes

Outer Diameter x Inner Diameter

0.59 MPa (6 kgf/cm? : 86 psi)

2

@6 mm x ¢4 mm

Standard model, Cleanroom model

The elbow fitting is attached on the Arm #4 at the time of shipment. The part can be

replaced with the straight fitting (accessory) according to application.

Protection model

The plugs are installed on the Arm #4 and the base.

To use the air tubes, remove the

plugs and install the fittings (accessory) on the Arm #4.

Screw hole size for installing the Arm #4 fitting: M6

For the protection-model, see the following precautions as well.

A

B Be sure to use IP67 compliant wires and tubes when using the Manipulator under
special environmental conditions (adverse condition with dust and oily smoke).
Using unprotected wires and tubes may cause equipment damage to and/or
malfunction of the Manipulator as proper operation of the Manipulator under the
conditions is no more guaranteed.

CAUTION | m Be sure to attach the cap or plug (attached at the time of shipment) on the user
cable connector when not using the connector. Using the Manipulator without
the cap or plug may cause equipment damage to and/or malfunction of the
Manipulator as dust or oily smoke gets into the connector.
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3.7 Checking the Basic orientation

C series Rev.6a

After installing the Manipulator and setup the operating environment, check if it moves to
the basic position properly.

Follow the steps below to set the basic orientation of the Manipulator shown below as the
origin position.

(1) Start EPSON RC+ 7.0.
Double click the <EPSON RC+ 7.0> icon on the desktop.

(2) Open the command window.
EPSON RC+ 7.0 menu-[Tools]-[Command Window]

(3) Execute the following command in [Command Window].
>Motor On

>Go Pulse (0,0,0,0,0,0)

If the Manipulator cannot be in the basic orientation shown below, please contact the
supplier of your region.

WL TT

Basic orientation (0 pulse position)
(Figure: C8-A701** (C8))
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4. End Effectors

4.1 Attaching an End Effector

Create an end effector for your Manipulator. For details of attaching an end effector, refer
to “Hand Function Manual”

Flange dimensions of the wrist attached to the end of Arm #6 is as below.

m If 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

A 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.

However, the 1/O set in the hand function does not turn off (0) when the Reset

command is executed or in emergency stop.

CAUTION

Wrist Flange
4xM5 depth8(at 90 deg. pitch) 20 2x@3 H7(')"")depth5 o B
Mouth 05.5 depth5.7 PR Eﬂﬁ
0 p = \

79

870 | 21.5+0.01

Details from A view

Arm #6
Attach an end effector to the end of the Arm #6 using the M5 bolts.

Layouts

When you operate the Manipulator with an end effector, the end effector may interfere with
the Manipulator body depending on the outer diameter of the end effector, the size of the
work piece, or the position of the arms. When designing your system layout, pay close
attention to the interference area of the end effector.

Compatibility with ISO flange:

To install the end effector whose mounting dimensions are designed for the ISO flange, we
provide the optional C8 ISO flange (J6). For details, refer to “6. Options”.

4.2 Attaching Camera and Air Valves

Decks are equipped to Arms #3 and #5 to enable the easy installation of air valve.

To mount the camera, the camera plate unit is necessary.
We provide the optional Camera Plate Unit. For details, refer to “6. Options™.
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C8-A701*** (C8) C8-A901*** (C8L) [Unit: mm]
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4.3 WEIGHT and INERTIA Settings

130

The WEIGHT and INERTIA (inertia moment and eccentricity) commands are for setting
the load parameters of the Manipulator. These settings optimize the Manipulator motion.

WEIGHT Setting
The WEIGHT command is for setting the load weight. The more the load weight increases,
the more the speed and acceleration/deceleration are reduced.

INERTIA Setting

The INERTIA command is for setting the inertia moment and the eccentricity of the load.
The more the inertia moment increases, the more the acceleration and deceleration of the
Arm #6 are reduced. The more the eccentricity increases, the more the acceleration and
deceleration for the Manipulator movement are reduced.

To ensure optimum Manipulator performance, make sure that the load (weight of the end
effector and work piece) and inertia moment of the load are within the maximum rating for
the Manipulator, and that Arm #6 does not become eccentric.
If the load or the inertia moment exceeds the ratings or if the load becomes eccentric, follow
the steps in “4.3.1 WEIGHT Setting” and “4.3.2 INERTIA Setting”, to set parameters.
Setting parameters makes the operation of the Manipulator optimal, reduces vibration to
shorten the operating time, and improves the capacity for larger loads. In addition, it
reduces persistent vibration produced when the inertia moment of the end effector and work
piece is bigger.
You can also set by following “Weight, Inertia, and Eccentricity/offset Measurement Utility”.
The following manual describes the details.

EPSON RC+ 7.0 User s Guide

6.18.12 Weight, Inertia, and Eccentricity/offset Measurement Utility

The allowable load for C8 series Manipulators is 8 kg at the maximum.

Due to the limitations of the moment and inertia moment shown in the table below, the load
(end effector weight + work piece weight) should also meet these conditions.

Allowable Load

Joint Allowable Moment GD?/4 Allowable Moment of Inertia
#4 16.6 N-m (1.69 kgf-m) 0.47 kg'm?
#5 16.6 N-m (1.69 kgf m) 0.47 kg'm?
#6 9.4 N-m (0.96 kgf-m) 0.15 kg'm?
Moment

The moment indicates amount of torque applied on the joint in order to support the gravity
on the load (end effector + work piece).

The moment increases as weight of the load and amount of eccentricity increase. As this
also increases the load applied on the joint, make sure to keep the moment within the
allowable value.
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Inertia moment

The inertia moment indicates how difficult the load (end effector + work piece) to rotate
when the Manipulator joint starts to rotate (amount of inertia). The inertia moment
increases as weight of the load and amount of eccentricity increase. As this also increase
the load applied on the joint, make sure to keep the inertia moment within the allowable
value.

The moment M (Nm) and inertia moment I (kgm?) when the volume of the load (end effector
+ work piece) is small can be obtained by the following formula.

M (Nm) = m(kg) * L (m) x g (m/s?)
I (kgm?) = m(kg) x L? (m)

m : Weight of load (kg)
L : Eccentric quantity of load (m) Joint Rotation Center

g : Gravitational acceleration (m/s?)

The figure below shows distribution of the center of gravity when the volume of the load
(end effector + work piece) is small.

Design the end effector so that the center of gravity is within the allowable moment.

If the volume of the load is large, calculate the moment and inertia moment by referring to
“4.3.2 INERTIA setting” - “Calculating the Inertia Moment”.

300

250 —Tkg
—2kg

200 —3kg
—4kg

150 | i ] ‘ —5kg

| \ \
\ | \ 6kg
100 S 7kg
8kg
“ol

Center of gravity of load from
i the Arm #* rotation center [mm]

100 150 200 250 300

Center of gravity of load from
the Arm #* rotation center [mm]

Max. Eccentric Quantity of Load
(Distance between the joint rotation center and the load’s center of gravity)

Joint 1 kg 2 kg 3 kg 4 kg 5 kg 6 kg 7 kg 8 kg
#4 | 300mm | 300mm | 300 mm | 300 mm | 300 mm | 280 mm | 242 mm | 212 mm
#5 | 300 mm | 300 mm | 300 mm | 300 mm | 300 mm | 280 mm | 242 mm | 212 mm
#6 | 300mm | 274mm | 224 mm | 194mm | 173 mm | 158 mm | 137 mm | 120 mm
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When calculating the critical dimension of the load using the allowable moment and inertia
moment, the calculated value represents a distance from the Arm #6 rotation center, not the
distance from the flange. To calculate the distance from the flange to the load’s center of
gravity, subtract the distance from the center of the Arm #5 rotation center to the flange (=80

mm) as shown in the example below.

Example: Calculation of the critical dimension of the load (a) when the load is 8 kg.
Center of gravity by the allowable moment control:
16.6 N-m/(8 kgx9.8 m/s?) =0.212 m =212 mm
Center of gravity by the allowable inertia moment control:
(0.47 kgm?/8 kg)'?= 0.242 m = 242 mm
Due to the allowable moment control, center of gravity for the load limit is 212
mm from the Arm #5 rotation center.
Distance from the flange to the center of gravity for the load limit
a=212 mm—80 mm = 132 mm

Critical Dimension of Load

Load’s Center of Gravity

Arm #6
Rotation Center \)

Rotation Center

[Unit: mm]

4.3.1 WEIGHT setting

A

CAUTION

m Set the total weight of the end effector and the work piece smaller than the

maximum payload.

The C8 series Manipulators can operate without limitations on the condition unless
and until the load exceeds this maximum payload. Always set the Weight
parameters of the WEIGHT command 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.

132

The acceptable weight capacity (end effector and work piece) for C8 series Manipulators is

as follows:
Rated Maximum
3kg 8 kg

Change the setting of the Weight parameter according to the load.
After changing the Weight parameter setting, the maximum acceleration/deceleration and
speed of the robot system corresponding to the load is set automatically.
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Setting method of Weight parameters
Select [Tools]-[Robot Manager]-[ Weight] panel and set the value in [Weight:].
RC You may also execute the Weight command from [Command Window].

Load on the Manipulator
Mounting location of the load

C8-A701*** (C8)

Arm #5 Deck

Arm #3 Deck

C8-A901*** (C8L)
Load on the fore end of Arm #6

TEECKHREEL
Arm #5 Deck I
Arm #3 Deck
C8-A1401*** (C8XL)

Load on the fore end of Arm #6

Arm #3 Deck
Details of the deck
30 15 4xM4 depth8
-/
o w—— e |
o _ R g
— — - - o
= . S
A
o 19 of +1g
2xM4 depth8 a5 ‘ ==
|
Arm #5 Deck Arm #3 Deck
[Unit: mm]

When you attach the equipment to the decks on the upper arm, convert its weight into
equivalent weight assuming that the equipment is attached to the end of the Arm #6. Then,
this equivalent weight added to the load will be a Weight parameter.
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Calculate the Weight parameter by using the formula below and enter the value.

Weight Parameter Formula

Weight parameter = My, + W, + W,
M., : Load on the fore end of Arm #6 (kg)
W. : Equivalent weight of the Arm #3 deck (kg)
Wy : Equivalent weight of the Arm #5 deck (kg)

Wa=Ma, (L) (L)
Wy =My (Lv)¥ (L)

M., : Weight of the air valve on the Arm #3 deck

M, : Weight of the camera on the Arm #5 deck

L : Length of the upper arm (315 mm)

L. : Distance between the Joint #3 and the center of gravity of
the air valve on the Arm #3 deck (mm)

Ly : Distance between the Joint #3 and the center of gravity
of the camera on the Arm #5 deck (mm)

L
Lb
|lLa Ma
n
Mb V) e \
M Nz AN
7 %_ ® \\ "
& L

<Example> The fore end of the Arm #6 is 730 mm (L) away from the Joint #3
of C8-A1401*** (C8XL).
Load on the fore-end of Arm #6 is 5 kg (Mw).
Load on the Arm #3 deck is 1.5 kg (Ma).
The deck is 0 mm (L,) away from Joint #3.
Load on the Arm #5 deck is 1.0 kg (My).
The deck is 690 mm (Ly) away from the Joint #3.

W,=1.5 x 0%/730°=0
W,=1.0 x 690%/730%=0.89 — 0.9 (round up)
My + W, + W=5 + 0 + 0.9=5.9

Enter ““5.9” for the Weight parameter.
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Automatic speed setting by Weight parameter
The percentages in the graphs are based on the speed at rated weight (3 kg) as 100%.

C8-A701***(C8)
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80
60
40
20

o\130
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100 100 100
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N

-o- Speed

o

o35

0

C8-A901***(C8L)

(%) 140
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100
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20

8

(kg) Weight Parameter

130
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100 100

O0—o0

100 100 100
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\60

-o- Speed

0

C8-A1401***(C8XL)

(%) 140
120
100

80
60
40
20

NOTE

&
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(kg) Weight Parameter

120

105 100
100 100

100 100 100

—o— Acceleration / Deceleration

N2

-0- Speed

Y 45

0

8

(kg) Weight Parameter

Maximum AccelS setting value varies depending on Weight setting value. For more details,
refer to “Appendix A: Specifications Table”.
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4.3.2 INERTIA setting

Inertia Moment and the INERTIA Setting

The inertia moment is defined as “the ratio of the torque applied to a rigid body and its
resistance to motion”. This value is typically referred to as “the moment of inertia”,
“inertia”, or “GD?”.  When the Manipulator operates with objects such as an end effector
attached to the Arm #6, the moment of inertia of load must be considered.

A

CAUTION

The inertia moment of the load (weight of the end effector and work piece) must
be 0.15 kg:m? or less. The C8 series Manipulators are not designed to work with
inertia moment exceeding 0.15 kg-m?.

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

EPSON
RC+

136

The acceptable inertia moment of load for C8 series Manipulators is 0.03 kg m? nominal
rating and 0.15 kg'm? maximum. Change the setting of the inertia moment according to
the inertia moment of the load using the INERTIA command. After the setting has been
changed, the maximum acceleration/deceleration speed of Arm #6 responding to “inertia
moment” is set automatically.

Inertia moment of load on Arm #6
The inertia moment of the load (weight of the end effector and work piece) on the Arm #6

can be set by the “inertia moment (INERTIA)” parameter of the INERTIA command.

Select [Tools]-[Robot Manager]-[Inertia] panel and enter the value in [Load inertia:].
You may also execute the Inertia command from [Command Window].
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Eccentric Quantity and the INERTIA Setting

B The eccentric quantity of the load (weight of the end effector and work piece) must
be 300 mm or less. The C8 series Manipulators are not designed to work with

eccentric quantity exceeding 300 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 Manipulator, and/or shorten the life
cycle of parts/mechanisms.

The acceptable eccentric quantity of the load for C8 series Manipulators is 50 mm at nominal
rating and 300 mm at maximum. When the eccentric quantity of the load exceeds the
rating, change the setting of eccentric quantity parameter using the INERTIA command.
After changing the setting, the maximum acceleration/deceleration speed of Manipulator
corresponding to “eccentric quantity” is set automatically.

Rotation Center

_._;__84.7 a, b = Eccentric Quantity

Flange (300 mm or less)

To set the parameter, enter

the larger value of “a@” or “b”.

Position of Load’s Center of Gravity

Eccentric Quantity

Eccentric quantity of load on Arm #6

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

Enter the larger value of either “a” or “b” in the figure above to [Eccentricity].

Select [Tools]-[Robot Manager]|-[Inertia] panel and enter the value into [Eccentricity:].
RC* You may also execute the Inertia command from [Command Window].
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Automatic acceleration/deceleration setting by INERTIA (eccentric quantity)

Automatic setting by inertia moment setting (common to C8 series)

150

(00) 140

140 c\
120

\_1 00

100

N

80

N\

60

\DSO\

40

20

15
—a

0

|
0.05

|
0.10

|
0.15

(kg m?) Inertia moment

* The percentage in the graph is based on the acceleration/ deceleration at rated
eccentricity (0.03 kg'm?) as 100%.

Automatic setting by eccentricity setting (common to C8 series)

(%) 120
100 100 100

80

\

60

\DQ

40
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20

\DIO
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|
100

|
200

|
300 (mm) Eccentricity

* The percentage in the graph is based on the acceleration/ deceleration at rated
eccentricity (50 mm) as 100%.
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Calculating the Inertia Moment

Refer to the following example formulas to calculate the inertia moment of the load (end
effector with work piece).

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

Rotation Center

End Effector (a)

Work Piece (c)

Work Piece (b) \

Whole Moment |_| Moment of Inertia + Moment of Inertia + Moment of Inertia
of Inertia of End Effector (a) of Work Piece (b) of Work Piece (c)

The methods for calculating the inertia moment for (a), (b), and (c) are shown in this and
the next page. Figure out the whole inertia moment using the basic formulas below.

(a) Inertia moment of a rectangular parallelepiped

Rotation Center  Rectangular Parallelepiped’s Center of Gravity

b2+h2

2 +mx L2

(b) Inertia moment of a cylinder

Cylinder’'s Center of Gravity = Rotation Center

r2 )
m— +mxL
2
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(c) Inertia moment of a sphere

Sphere’s Center of Gravity

Rotation Center e

m2—r2+m><L2
5
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4.4 Precautions for Auto Acceleration/Deceleration

C series Rev.6a

The speed and acceleration/deceleration of the Manipulator motion are automatically
optimized according to the values of WEIGHT and INERTIA and the Manipulator’s
postures.

WEIGHT Setting

The speed and acceleration/deceleration of the Manipulator are controlled according to the
load weight set by the WEIGHT command.

The more the load weight increases, the more the speed and acceleration/deceleration are
reduced to prevent residual vibration.

INERTIA Setting

The acceleration/deceleration of Arm #6 are controlled according to the inertia moment set
by the INERTIA command. The acceleration/deceleration of the whole Manipulator are
controlled according to the eccentricity set by the INERTIA command. The more the
inertia moment and eccentricity of the load increase, the more the acceleration/
deceleration are reduced.

Auto Acceleration/Deceleration According to Manipulator’s Posture

The acceleration/deceleration are controlled according to the Manipulator’s posture.
When the Manipulator extends its arms or when the movement of the Manipulator produces
vibration frequently, the acceleration/deceleration are reduced.

Set appropriate values for WEIGHT and INERTIA so that the Manipulator operation is
optimized.
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5. Motion Range

®m When limiting the motion range for safety, be sure to set by both the pulse range
and mechanical stops. Failure to do so may cause serious safety problems.

WARNING

The motion range is preset at the factory as describes in “2.5 Standard Motion Range”. This
is the maximum motion range of the Manipulator.

Motion range is set by the following three methods:
1. Setting by pulse range (for all arms)
2. Setting by mechanical stops

3. Setting the Cartesian (rectangular) range in the X, Y coordinate system of the
Manipulator

<—— Rectangular Range Setting ——>

Mechanical . Mechanical
Motion R >
Stop otion Range > Stop

[€ Pulse Rangg ——— |

When the motion range is changed due to layout efficiency or safety, follow the descriptions
in 5.7 through 5.4 to set the range.

5.1 Motion Range Setting by Pulse Range (for Each Joint)

Pulses are the basic unit of Manipulator motion. The motion range of the Manipulator is
controlled by the pulse range (the lower limit and the upper limit) of each axis.

Pulse values are read from the encoder output of the servo motor.

The pulse range should be set within the mechanical stop range.

NOTE

&

The Arm #1 and #4 do not have a mechanical stop.

NOTE  Once the Manipulator receives an operating command, it checks whether the target position
& specified by the command is within the pulse range before operating. If the target position
is out of the set pulse range, an error occurs and the Manipulator does not move.

The pulse range can be set in [Tools]-[Robot manager]-[Range] panel.
RCH You may also execute the Range command from the [Command Window].
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5.1.1 Max. Pulse Range of Joint #1

Pulse values in counterclockwise direction are positive (+) and values in clockwise direction

are negative (-).

Arm #1

- direction

0 pulse position

+ direction

C8-A701*** (C8) | C8-A901*** (C8L) | C8-A1401*** (C8XL)

Angle (°)

+ 240

Pulse (pulse) + 9507090

| +10695600

+ 15736800

5.1.2 Max. Pulse Range of Joint #2

Pulse values in clockwise direction are positive (+) and values in counterclockwise direction

are negative (-).

Arm #2
0 pulse position

— direction

+ direction

C8-A701*** (C8) | C8-A901*** (C8L) | C8-A1401*** (C8XL)
Angle (°) —158to+ 65 —135to+ 55
— 6245685 to — 6903178 to — 10616940 to
Pulse (pulse) + 2569428 + 2839915 + 4325420
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5.1.3 Max. Pulse Range of Joint #3

Pulse values in clockwise direction are positive (+) and values in counterclockwise direction
are negative (-).

+ direction
Arm #3 I et
0 pulse position . — A

— direction

C8-A701*** (C8) | C8-A901*** (C8L) | C8-A1401*** (C8XL)

Angle (°) — 61 to+202
— 1776754 to — 2220949 to ~ 3997696 to
Pulse (pulse) + 5883677 +7354618 +13238272

5.1.4 Max. Pulse Range of Joint #4

From the angle of arm end, clockwise pulse values are positive (+) and counterclockwise
pulse values are negative (-). The max. pulse range of the Arm #4 is common to C8 series

Manipulators.

Arm #4
0 pulse position

-200 deg. +200 deg.

-5461400 pulse +5461400 pulse

(deg.=°)
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5.1.5 Max. Pulse Range of Joint #5

Pulse values in clockwise direction are positive (+) and values in counterclockwise direction
are negative (-). The max. pulse range of the Arm #5 is common to C8 series Manipulators.

+3932280 pulse
+135 deg.

Arm #5
0 pulse position

-135 deg.

-3932280 pulse

(deg.=°)

5.1.6 Max. Pulse Range of Joint #6

From the angle of arm end, clockwise pulse values are positive (+) and counterclockwise
pulse values are negative (). The max. pulse range of the Arm #6 is common to C8 series

Manipulators.
Arm #6
0 pulse position

-360 deg. +360 deg.

- 6553800 pulse + 6553800 pulse

11

(deg.=°)
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5.2 Motion Range Setting by Mechanical Stops

146

Using the adjustable mechanical stops physically limits the absolute area that the
Manipulator can move.

Be sure to turn OFF the Manipulator in advance.

Use bolts conforming to the specified length and surface processing (ex: nickel plating) with

high corrosion resistance.
Specify the pulse range again after changing the position of the mechanical stop.

For details on the pulse range setting, refer to 5.1 Motion Range Setting by Pulse Range
(for All Arms)”.

Be sure to set the pulse range not to exceed the setting angles of the mechanical stop.

5.2.1
Install the adjustable mechanical stop (J1) to the threaded hole corresponding to the angle

Motion Range Setting of Joint #1

you want to set.
Normally the mechanical stop is not installed.

M12x30x%2 bolts
Equivalent to ISO898-1 property class 10.9 or 12.9
42.0 £ 2.1N-m (428 + 21 kgf-cm)

Hexagon socket head cap bolt
Strength
Tightening torque

a b c

Angle (%) 145, +110 | —110, +145 | +240
comror ) | S BT
Pulse (pulse) | C8-A901*** (C8L) ;2‘9‘8;?23 ;‘6‘?‘2?52 +10695600
C8-A1401** (C8XL) ;33?;2(5)8 ;;;1)%28 +15736800
Adjustable mechanical stop (J1) Applied Applied I\(I;;i%gﬁ)d
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5.2.2 Motion Range Setting of Joint #2

C8-A701*** (C8), C8-A901*** (C8L)
Remove the mechanical stop installed as standard and install the adjustable mechanical stop
(C8/C8L_J2). (Joint #2 standard motion range —158 to +65°)

C series Rev.6a

Hexagon socket head cap bolt M10x35%1 bolt
Strength Equivalent to ISO898-1 property class 10.9 or 12.9

Tightening torque 32.0 £ 1.6 N-m (326 £ 16 kgf-cm)

d e
Angle (°) —158, +30 —158, +65
26245685 26245685
Pulse(pulse) C8-A701™ (C8) 1185890 12569428
~6903178 6903178
C8-A901™ (C8L) 11310730 12839915
Adjustable mechanical stop (C8/C8L_J2) Applied Applied (standard)
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C8-A1401***(C8XL)

Remove the mechanical stop installed as standard and install the adjustable mechanical stop
(C8XL_J2). (Joint #2 standard motion range —135 to +55°)

Hexagon socket head cap bolt M10x35x2 bolts

Strength Equivalent to ISO898-1 property class 10.9 or 12.9

Tightening torque 32.0 £ 1.6 N°-m (326 * 16 kgf-cm)

] o
d e

Angle (°) —125,+45 —135,+55

Pulse(pulse) | C8-A1401*** (C8XL) 1223338 N 40362156492400

ﬁqdejgrs\;?cl; stop (C8XL_J2) Applied Applied (standard)

148
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5.2.3 Motion Range Setting of Joint #3

Remove the mechanical stop installed as standard and install the adjustable mechanical stop
(J3). (Joint #3 standard motion range—61 to +202°)

Hexagon socket head cap bolt M6x15%2 bolts
Strength Equivalent to ISO898-1 property class 10.9 or 12.9
Tightening torque 13.0 £ 0.6 N-m (133 £ 6 kgf-cm)

f g
Angle (°) -51,+192 —61, +202
ok —1485483 1776754
C8-A701™  (C8) 15592406 15883677
ok —1856859 -2220949
Pulse(pulse) C8-A901 (C8L) 16990528 17354618
ok —-3342336 -3997696
C8-A1401™" (C8XL) 112582912 113238272
Adjustable mechanical stop (J3) Applied Applied (standard)

5.3 Restriction of Manipulator Operation by Joint Angle Combination

To prevent the arms of the Manipulator from interfering each other, the Manipulator
operation is restricted in the specified motion range according to the joint angle combination
of the Arm #1, #2, and #3.

The Manipulator operation is restricted and the Manipulator stops when the joint angles of
the Arm are within the gray areas in the following figure.

The restriction to Manipulator operation is enabled:

- During CP motion command execution

- When you attempt to execute the motion command for moving the Manipulator to a target
point (or pose) in the specified motion range.

The restriction to the Manipulator operation is disabled:

- The Arms of the Manipulator momentarily go through the specified motion range during
the PTP motion command execution even though the joint angles of the Arms are in the
colored area of the figures above.

C series Rev.6a 149



C8 Manipulator 5. Motion Range

C8-A701***(C8)
Combination of Joints #2 and #3
—65 deg. <= J1 <= 65 deg.

65
49, 202) g 202
(65, 172)

(deg.) 202

Joint #3 Angle

-158 0 65 (deg.)
Joint #2 Angle

—-110 deg. <= J1<-65deg. or 65deg.<J1<=110 deg.
(deg.) 202

158, 73)

Joint #3 Angle

-158 0 65 (deg.)
Joint #2 Angle

—240 deg. <=J1<-110deg. or 110deg. <J1<=240 deg.
(deg.) 202

Joint #3 Angle

-158 0 65 (deg.)
Joint #2 Angle

Combination of Joints #1 and #2
—240 deg. <=J1<=-100deg. or 100 deg. <=J1 <=240 deg.

(deg.) 65
2 0
C
<
N
B3
£
3

(-240, -125) (100, -125) (100, -125) (240, -125)

-158
] 0 240 (deg.)
240 Joint #1 Angle
(deg ="°)

150 C series Rev.6a



C8 Manipulator 5. Motion Range

C8-A901***(C8L)
Combination of Joints #2 and #3
-50 deg. <= J1 <= 50 deg.

65
(deg.) 202 (48, 202y 9 202
(65, 184)
[0
=)
C
<
R (-158, 56)
<
o
S
61 (-70, -61)
0 65 (deg.)

Joint #2 Angle

—-115 deg. <= J1<-50deg. or 50 deg. < J1<=115 deg.
(deg.) 202

Joint #3 Angle

(-70, -61)

0 65 (deg.)
Joint #2 Angle

—240 deg. <=J1 <-115deg. or 115deg. <J1<=240 deg.

(deg.) 202

(-158,47)  (-133, 47)

0

Joint #3 Angle

61 -46, -61)

-1568

0 65 (deg.)
Joint #2 Angle

Combination of Joints #1 and #2
—240 deg. <=J1 <=-110deg. or 110deg. <=J1 <= 240 deg.

(deg.) 65
2 0
[
<
AN
++
€
8

(-240, -130) (-100, -130) (100, -130) (240, -130)

-158
- 240 0 240 (deg.)
Joint #1 Angle
(deg =°)

C series Rev.6a 151



C8 Manipulator 5. Motion Range

C8-A1401***(C8XL)
Combination of Joints #2 and #3

—110 deg. <= J1 <= 110 deg.
(deg.) 202

Joint #3 Angle

(-135, -5)

i ‘
61 (-81.9, -61)

-135 0
Joint #2 Angle

55 (deg.)

—140 deg. <J1<-110deg. or 110 deg. < J1< 140 deg.
—240 deg. < J1<-220 deg. or 220 deg. < J1< 240 deg.

(deg.) 202
()
=)
C
<
[ap)
3#
€ -135, -5
S 0 133:%6)
- -112,-16)
61 -65.1, -61)
-135 0 55 (deg.)
Joint #2 Angle

—220 deg. <=J1<=-140deg. or 140 deg. <J1< 220 deg.
(deg.) 202

Joint #3 Angle

(-135, -5)

112, -16)_g5 _
(124, )(-95, -20)
@1‘ (-40.7, -61)

-135 0 55(deg.)
Joint #2 Angle

(deg =°)
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5.4 Coordinate System

The origin point is where the Manipulator’s installation face intersects with the rotation axis

of Joint #1.
For details on the coordinate system, refer to the EPSON RC+ Users Guide manual.

Table Top mounting Ceiling mounting Wall mounting

[
[THESN

+Y

BASE setting is suitable for install the robot obliquely.

BASE setting can change a specific coordinate system of the robot and match the World
coordinate system of the Jog & Teach and the coordinate system of the equipment.

For procedure of the BASE setting, refer to SPEL+ Language Reference: BASE Command.
With BASE setting Without BASE setting
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This section describes how to change the manipulator model on EPSON RC+.

B Changing the Manipulator should be done with great caution. It initializes the robot
calibration parameters (Hofs, CalPls), additional axis information, and PG parameter

data.
A Before changing the robot, make sure to save the calibration data by following the
procedure below.
CAUTION 1. Select the EPSON RC+ 7.0 menu-[Setup]-[System Configuration].

2. Select [Controller]-[Robots]-[Robot**]-[Calibration] from the tree list.
Then, click <Save>.

(1) Select the EPSON RC+ 7.0 menu-[Setup]-[System Configuration].

(2) Select [Controller]- [Robots]-[Robot**] from the tree list.

System Configuration ? *
- Startup Robat 1: Model a
lose
[=-Controller
- General Model: C8-A3015
Configuration Type Six Axis Anphy
- Preferences .
- Simulator Reach: 300 mm o
[+ Drive Units Max payload:  8kg o
[=I- Robots
[} Robot 1
b e

[ Inputs / Outputs
Remate Control
[-R5232

[-TCP /IP

[#- Force Sensing
¢l Securty

[ Vision

Delete

Change

(3) Click the <Change...> button. The following dialog box will be displayed.

B Change Robat 7 X
Selected Robot
Robot Name: Model: Ca-A%015
Reach: 500 mm
Motion System: | Standard Max payload: 8kg
Drive Unit: Ccu
Robot Joints: &
Modsl: [ce-aso1s

-
coe

(4) Input the robot name and serial number printed on the name plate of the Manipulator.
Any serial number can be entered. However, enter the number printed on the

Manipulator.
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(5) Select the robot type in the [Robot type] box.
(6) Select the series name of the Manipulator in the [Series] box.

(7) Select the robot model in the [Model] box. Available robots will be displayed
according to the format of the currently installed motor driver. When [Dry run] is used,
all the Manipulators of the series selected in Step 6 will be displayed.

(8) Click the <OK> button. The Controller will be restarted.

The Cartesian (rectangular) range in the XY coordinate system of the Manipulator is
specified by the limited Manipulator operation area and the XYLIM setting.

The limited Manipulator operation area is defined so that the end effector does not interfere
with the rear side of the Manipulator. The XYLIM setting that you can determines the
upper and lower limits of the X and Y coordinates.

The limited Manipulator operation area and the XYLIM setting apply only to the software.
Therefore, these settings do not change the physical range. The maximum physical range
is based on the position of the mechanical stops.

These settings are disabled during a joint jogging operation. Therefore, be careful not to
allow the end effector to collide with the Manipulator or peripheral equipment.

The method for changing the XYLIM setting varies with the software used.

Set the XYLIM setting in [Tools]-[Robot manager]-[XYZ Limits] panel.
A You may also execute the XYLim command from the [Command Window].
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6. Options

C8 series Manipulator has the following options.
6.1 Brake Release Unit
6.2 Camera Plate Unit
6.3 Tool Adapter (ISO flange)
6.4 Adjustable Mechanical Stops
6.5 User Wires and Pneumatic Tubes

6.1 Brake Release Unit

With the electromagnetic brake is ON (such as in Emergency Stop status), all arms don’t

move.
You can move the Arms by hand using the brake release unit while the Controller power is
OFF or right after unpacking.

connector, turn OFF the power to the Controller and the brake release unit.
Inserting and removing the connector while the power is ON may result in
electrical shock.

é m When connecting / replacing the brake release unit or the external short

WARNING

m Normally, release the brake of joints one by one. Take extra care if you need to
release the brakes of two or more joints simultaneously. Releasing the brakes of
two or more joints simultaneously may cause hands and fingers to be caught

A and/or equipment damage to or malfunction of the Manipulator as the arms of the

Manipulator may move in unexpected directions.

CAUTION _ _ _
m After releasing the brake, the arm may fall by its own weight or move to the

unexpected direction. Make sure to prepare a countermeasure to prevent the arm
from falling and check the operation environment is safe.

Width 180 mm

Depth 150 mm

Height 87 mm

Weight (Cables are not included.) 1.7kg

Cable to the Manipulator 2 m

M/C Short connector For M/C power cable short-circuit

2

. " .
Power switch Power cable Power lamp  Brake release switches

* Item you should provide
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Power Cable

You must provide a power cable.
The power cable is required to meet the specifications below.

ltem

Specification

(1)
Plug

Comply with local safety regulation

- Class I (2P+PE), AC250V, 6A or 10A
Ex.: CEE Pub.7 Certified, CCC Certified, KC Certified,
BS1363 Certified, PSB Certified, BIS Certified, SABS
Certified
- Class I (2P+PE), AC125V, 7A or 12A or, 15A etc.
Ex.: UL Certified, PSE Certified, BSMI Certified

(2)
Flexible cable

Comply with IEC/EN standards or local safety regulation
Ex.: IEC 60227-1: General requirements

IEC 60227-5:  Polyvinyl chloride insulated cables of rated
voltages up to and including 450/750 V
- Part 5: Flexible cables (cords)

EN 50525-1: General requirements

EN 50525-2-11: Electric cables - Low voltage energy cables
of rated voltages up to and including
450/750 V (Uo/U) - Part 2-11: Cables for
general applications - Flexible cables with
thermoplastic PVC insulation

3
Appliance
coupler

Comply with IEC/EN standards or local Safety regulation

- IEC/EN 60320-1: Appliance couplers for household and
similar general purposes - Part 1: General
requirements

- Standard Sheet C13: AC250V / 10A

NEUTRAL{WHT)

__.@
EARTH(GRN)

LVE(BLK)

I

NEUTRAL(WHT)

EARTH(GRM,

Q@
:

For Japan
Item Specification

Plug PSE Certified
Class I (2P+PE), AC125V, 7A or higher

Code PSE Certified
0.75mm? or larger

Connector PSE Certified
IEC 60320-1 Standard Sheet C13:AC125V/10A or higher

C series Rev.6a
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Precautions for use

A

m If the Manipulator is operated without connecting the brake release unit and the

external short connector, the brakes cannot be released and it may cause damage
on them. After using the brake release unit, be sure to connect the external short
connector to the Manipulator, or check connection of the connector for the brake
release unit.

Keep the external short connector.
Otherwise you cannot release the brakes.

If you turn ON the brake release unit while the brake release switch is being

CAUTION pressed, an unintended arm may move downward.

Before turning ON the brake release unit, make sure that the brake release switch
is not pressed.
If you turn ON the brake release unit without the connector, it may lead to the short
for the male pin used in the connector.
Before turning ON the brake release unit, make sure that the connector is
connected.
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Mount the brake release unit
(1) Turn OFF the Controller.

(2) If the M/C power cable is not connected to the
Controller:
Connect the M/C short connector,
or connect the Controller.
(Keep the Controller power OFF)

The M/C short connector can be purchased
singly.

If the M/C power cable is already connected to the
Controller:
Go to the step (3).

; ey "\ “
(3) Remove the external short connector. )
NOTE . o :
e If the external short connector is the type which is
shown below, remove it with a tool. '

External short connector

| -
3

(4) Connect the brake release unit to the connector of the
connection cable.

fConnection cable
- fiConnector

C series Rev.6a 159



C8 Manipulator 6. Options

Remove the brake release unit
(1) Turn OFF the brake release unit.

(2) Remove the power cable of the brake release unit.
(3) Disconnect the brake release unit from the connector of the connection cable.

(4) If the M/C short connector is connected to the M/C power cable, remove the short
conenctor.

(5) Connect the external short connector to the connector of the connection cable.

NOTE
(&~ If the external short connector is the type which is shown below, connect it with a

tool.

How to use the brake release unit

m After releasing the brake, the arm may fall by its own weight or move to the
unexpected direction. Make sure to prepare a countermeasure to prevent the arm
f from falling and check the operation environment is safe.

® |f the arm you released its brake moves awkwardly or faster than usual, stop the
CAUTION operation promptly and contact the supplier of your region. The brake release
unit may be broken.

If you keep operating the Manipulator, it may lead to the breakdown of the
Manipulator or you may get your hand or fingers caught.

: UNLOCKED
FFrvocxen |

———

View from A
g

| e
Power switch Power cable* Power lamp  Brake release switches

* Item you should provide

(1) Refer to “Mount the brake release unit” above to connect the brake release unit to the
connector of the connection cable.

(2) Plug the power cable into the brake release unit.

(3) Plug the power cable into the power supply plug.
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NOTE

(4) Turn ON the brake release unit.

When the brake release unit is enabled, the power lamp lights up.

(5) Press the switch of the arm (J1 to J6) you want to move and then move the arm.

Press the switch again.  The brake will be released.
The brake will be enabled by pressing the switch once again.

Move the arm the brake is released by two persons or more (one presses the switch and

& one moves the arm). The arm can be very heavy and needs the significant force to

move.

6.2 Camera Plate Unit

To mount a camera to the C8 series Manipulator, you need to mount the camera plate unit

NOTE

C series Rev.6a

first.

Appearance of arm end with camera

Camera plate unit

(small washer)

Parts included Qty.
A Camera adapter plate 1
B  Camera mid plate 1
C  Camera base plate 1
D  Hexagon socket head screws 6
M4x12
E  Hexagon socket head screws )
M4x20
F  Plain washer for M4 )

Installation

A: Camera adapter plate
B: Camera mid plate
C: Camera base plate

For details of tightening the hexagon socket head screws, refer to “Regular Inspection 2.4

Tightening Hexagon Socket Head Bolts”

Mounting holes for the camera base plate on the C8 series Manipulator

Camera base plate
mounting hole

For the installation steps, refer to the following manual:
EPSON RC+ Option Vision Guide 7.0 Hardware & Setup
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162

Dimension of the camera plate unit

6xM4 depth 8.5
(for securing cables)

61

81
67

20 25
Y

Dimensions X and Y will change depending on the position of camera mid plate and camera

size.

Camera mid plate

The camera mid plate uses the mounting holes

AtoD.

By using the different mounting holes, it can be
mounted to the camera base plate in the

different four positions.

Refer to the table below for the values.

D C B

@ 4

o ¢ o
40

6%

20

75

20 20 |5

Camera and C8 series Manipulator Joint #5 motion range (reference values)

The Joint #5 motion range varies depending on the mounting position of camera mid plate

and the camera you are using.

The table below shows the motion range (reference values) based on the available cameras

for this option and the mounting positions of the camera mid plate.
may vary depending on how to secure the cables.

The values in the table

By changing the Y position, you can extend the distance from the end effector mounting

surface to the camera.

Also, you can attach the larger end effector.

about the Joint #5 motion range that will be limited in this case.

However, be careful

A B C D X
USB camera, —135to —135to —135to
) —135to +70° 95.5 mm
GigE camera +60° +45° +35°
A B C D
Y 50 mm 30 mm 10 mm —10 mm
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Direction of the Joint #5 motion

6.3 Tool Adapter (ISO Flange)

Using the tool adapter, you can mount the end effector whose dimensions are designed for
the ISO flange to the C8 series Manipulators.

Parts included Qty.
ISO flange 1
Flange 1
Pin 2
Hexagon socket head screw with low head M5x10 6
Hexagon socket head screw  M5x15 4

Dimensions of ISO flange

4-M5 depth 12
(at 90 ° pitch)

25 H7(*3*"3depth 5
2315 @20 H7(*§%"Ydepth 4

* Each dimension and tolerance complies with ISO9409-1-31.5-4-MS5.
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To mount the ISO flange

NOTE For details of tightening the hexagon socket head screws, refer to “Regular Inspection 2.4
& Tightening Hexagon Socket Head Bolts”
(1) Press-fit the pin to the Arm #6 end flange.

Pin projection : 4 mm from the flange

(2) Align the pin and the pin hole on the flange, and then
mount the flange.

Hexagon socket head screw: 4-M5x15

Hexagon socket
head screw 4-M5x15

Flange

(3) Press-fit the pin to the installed flange.

Pin protrusion: 4 mm from the flange

(4) Align the pin and the pin hole on the ISO flange, and
then mount the ISO flange.

Hexagon socket head screw

with low head: 6-M5x10 ISO flange

Hexagonal socket head
screw with low head
6-M5x10
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This option is used to mechanically limit the motion range of the Manipulator.

For installation and angle restriction measures, refer to “5.2 Motion Range Setting by

Mechanical Stops™.
Adjustable mechanical stop (J1)
Item Qty.
Adjustable mechanical stop (J1) 1
Hexagon socket head screw M12%30 2
Adjustable mechanical stop (C8/C8L J2)
ltem Qty.
Adjustable mechanical stop (C8/C8L J2) 1
Hexagon socket head screw M10x35 1
Adjustable mechanical stop (C8XL J2)
ltem Qty.
Adjustable mechanical stop(C8XL J2) 1
Adjustable mechanical stop (J3)
Item Qty.
Adjustable mechanical stop (J3) 1
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6.5 User Wires and Pneumatic Tubes

166

Use the following options when using the internal wiring and tubing for the end effector
drive.

Fitting for customer use (g6 straight)

Qty.
26 straight fitting 2

Standard
KQ2S06-M6N

Manufacturer
SMC

ltem

* Attached as standard. The parts can be purchased additionally in case of lost or shortage.

Fitting for customer use (@6 elbow)

Standard
KQ2L06-M6N

Manufacturer
SMC

Item Qty.

26 elbow fitting 2

* Attached as standard. The parts can be purchased additionally in case of lost or shortage.

Standard user connector kit (D-sub)

Item Qty. | Manufacturer Standard
Connector 2 JAE DA-15PF-N (Solder type)
C t t :
Clamp hood 2 HRS | HDA-CTH(4-40)y(10) \Comnector setscrew
#4-40 UNC)

* Attached to standard and cleanroom-model Manipulators as standard.

The parts can be additionally purchased in case of lost or shortage.

Waterproof User Connector Kit (D-sub)

Item Qty. | Manufacturer Standard
Connector 2 HARTING |09 67 015 5615 (Solder type)
Clamp hood 2 | HARTING 09 67015 0538 (Connector setscrew
am
p 00 #4-40 UNC)
* Attached to the protection model Manipulators as standard.
The parts can be additionally purchased in case of lost or shortage.
Waterproof User Connector Kit (Ethernet)
Item Qty. | Manufacturer Standard
Connector 2 HARTING |09 45 145 1560

* Not attached as standard. Please purchase the item if needed.

Please note that the protection rating IP67 cannot be satisfied if other connectors are used.
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This volume contains information for setup and operation of the Manipulators.
Please read this volume thoroughly before setting up and operating the Manipulators.







C12 Manipulator 1. Safety

1. Safet

Unpacking and transportation of the Manipulators and robotic equipment shall be performed

by personnel who has taken robot system training held by us and suppliers 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 and reread it when you find anything

unclear.

1.1 Conventions

C series Rev.6a

Important safety considerations are indicated throughout the manual by the following

symbols. Be sure to read the descriptions shown with each symbol.

AN

WARNING

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

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.
iii 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 Safety

This product is intended for transporting and assembling parts in a safely isolated area.
Design and installation of robot system shall be performed by personnel who has taken robot
system training held by us and suppliers.

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:

JAN

WARNING

Personnel who design and/or construct the robot system with this product must
read “Safety Manual’. Designing and/or constructing 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.

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 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 of the product but also cause serious safety problems.

When designing or installing a robot system, wear at least the following protective
gear. Working without protective gear may cause serious safety problems.

Work clothes suitable for work

Helmet

Safety shoes

170

Further precautions for installation are described in “3. Environment and Installation”.
Please read this chapter carefully to understand safe installation procedures before installing
the robots and robotic equipment.
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1.3 Operation Safety

The following items are safety precautions for qualified Operator personnel:

A

WARNING

Please carefully read “Safety Manual’. Operating the robot system without
understanding the safety precautions is extremely hazardous and may result in
serious bodily injury and/or severe equipment damage to the robot system.

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.

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 in case that the Manipulator moves
unexpectedly.

Immediately press the Emergency Stop switch whenever the Manipulator moves
abnormally during operation. Continuing the operation while the Manipulator
moves abnormally is extremely hazardous and may result in serious bodily injury
and/or severe equipment change to the robot system.

A

WARNING

Be sure to connect the AC power cable to a power receptacle. DO NOT connect
it directly to a factory power source. To shut off power to the robot system,
disconnect the power plug from the power source. Performing any work while
connecting the AC power cable to a factory power source is extremely hazardous
and may result in electric shock and/or malfunction of the robot system.

Before performing any replacement procedure, turn OFF the Controller and
related equipment, and then disconnect 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 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.
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A

CAUTION

® 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
all necessary safety precautions.

m |f the joints are operated repeatedly with the operating angle less than 5 degrees,
they may get damaged early because the bearings are likely to cause oil film
shortage in such situation. To prevent early breakdown, move each joint larger
than 30 degrees for about once an hour.

® Vibration (resonance) may occur continuously depending on the combination of
robot motion speed, Arm orientation, and end effector load. Vibration arises from
natural vibration frequency of the Arm and can be controlled by following
measures.

Changing Manipulator speed
Changing the teach points
Changing the end effector load

1.4 Emergency Stop

172

If the Manipulator moves abnormally during operation, immediately press the Emergency
Stop switch. Pressing the Emergency Stop switch immediately changes the Manipulator
to deceleration motion and stops it at the maximum deceleration speed.

Avoid pressing the Emergency Stop switch unnecessarily while the Manipulator is running

normally.

- The Manipulator may hit the peripheral equipment.
When you press the Emergency Stop switch, the operating trajectory until the robot
system stops is different from that in normal operation.

- The life of the brakes will be shortened.

The brakes are locked and the brake friction plate is worn.

Normal brake life cycle: About 2 years (when the brakes are used 100 times/day)
However, the rough normal relay life is approximately 20,000 times. If you press the
emergency stop switch unnecessarily, the life of the relay will be shortened.

- Impact is applied on the reduction gear unit, and it may result in the short life of the

reduction gear unit.

To place the robot system in emergency mode during normal operation, press the Emergency
Stop switch while the Manipulator is not moving.
Refer to the Robot Controller manual for instructions on how to wire the Emergency Stop
switch circuit.
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NOTE

C series Rev.6a

Do not turn OFF the Controller while the Manipulator is operating.
If you attempt to stop the Manipulator in emergency situations, make sure to stop the
Manipulator using the E-STOP of the Controller.
If the Manipulator is stopped by turning OFF the Controller while it is operating, the
following problems may occur.
Reduction of the life and damage of the reduction gear unit
Position gap at the joints
In addition, if the Controller was forced to be turned OFF by blackouts and the like while
the Manipulator is operating, make sure to check the following points after power restoration.
Whether or not the reduction gear is damaged
Whether or not the joints are in their proper positions

If there is a position gap, perform calibration by referring to “C series Maintenance Manual
16. Calibration”.

Before using the Emergency Stop switch, be aware of the followings.

- The Emergency Stop (E-STOP) switch should be used to stop the Manipulator only in
case of emergencies.

- To stop the Manipulator operating the program except in emergency, use Pause (halt) or
STOP (program stop) commands.
Pause and STOP commands do not turn OFF the motors. Therefore, the brake does not
function.

- For the safeguard, do not use the E-STOP circuit.

To check brake problems, refer to “Regular Inspection 1. Regular Inspection for CI2
Manipulator”.

Test pulse cannot be used with the emergency stop input of this model.

Stopping distance in emergency
The Manipulator in operation cannot stop immediately after the Emergency Stop switch is
pressed. In addition, stopping time and stopping distance vary by following factors:
Hand weight WEIGHT Setting ACCEL Setting
Workpiece weight SPEED Setting Posture etc.

For stopping time and stopping distance of the Manipulator, refer to “Appendix B: Stopping
Time and Stopping Distance in Emergency”.
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1.5 Safeguard

NOTE

To ensure safe operation, install a safety system using safety doors, light curtains, safety
floor mats, etc.

When a closed safeguard is open during robot motion, the safeguard interlock function
operates. The robot stops immediately and enters into pause state. Then, all robot motors are
turned OFF. The descriptions below explain how the safeguard input works.

Safeguard open  : The robot stops immediately, motors are turned OFF, and further
operation is impossible until either the safeguard is closed or TEACH
or TEST mode is turned ON and the enable circuit is engaged.

Safeguard closed : The robot can automatically operate in unrestricted (high power) state.

Do not open the safeguard unnecessarily while motor is ON. Frequent safeguard inputs
affect the life of the relay.
Rough normal relay life: Approximately 20,000 times

For the safeguard, do not use the E-STOP circuit.

For details of wiring instructions, refer to the following manuals.
RC90 series Manual 9. EMERGENCY
RC700 series Manual /1. EMERGENCY

For details of the safeguard, refer to the following manuals as well.
RC90 series Manual 2.7.1 Connection to EMERGENCY Connector
RC700 series Manual 2.7.1 Connection to EMERGENCY Connector

Test pulse cannot be used with the safeguard input of this model.

A

® The EMERGENCY connector on the controller has a safeguard input circuit to
connect the safety device interlock switch. To protect operators working near the
robot, be sure to connect the interlock switch and make sure that it works

properly.

WARNING | 4 The time to stop the robot and the stopping distance by the safeguard interlock
function will change depending on the conditions of use. Be sure to confirm that
safety is ensured according to the installation environment of the robot.

Stopping distance when the safeguard is opened
The Manipulator in operation cannot stop immediately after the safeguard is opened. In
addition, stopping time and stopping distance vary by following factors:
Hand weight WEIGHT Setting ACCEL Setting
Workpiece weight SPEED Setting Posture etc.
For stopping time and stopping distance of the Manipulator, refer to “Appendix C: Stopping
Time and Stopping Distance When the Safeguard is Opened”.
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C12 Manipulator 1. Safety

1.6 How to Move Arms with the Electromagnetic Brake

There are two methods to release the electromagnetic brake. Follow either method to
release the electromagnetic brake and move the arms manually.

1.6.1 Moving the arm using the brake release unit
Follow the method when you just unpack the delivered boxes or when the Controller
does not start up yet.

1.6.2 Moving the arm using the software
Follow the method when you can use the software.

While the electromagnetic brake is ON (such as in emergency mode), you cannot move any
arm by pushing manually.

Arm Motion
Arm #4 Joint #4
Arm #6 i ® |
S
Joint #6 / | 4 i Y Arm #3
|
A5 Joint #5 ! Joint #3
Arm #5
!
: Arm #2
!
|
!
Joint #2 S : ®
i
|
T |

Arm #1 (Lower Arm) '

Joint #1

Base
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C12 Manipulator

1. Safety

1.6.1 Moving the Arm using the brake release unit

The C12 series has the Brake Release Unit as an option.
For details, refer to “6 Options”.

1.6.2 Moving the Arm using the software

A .

CAUTION

Normally, release the brake of joints one by one. Take extra care if you need to
release the brakes of two or more joints simultaneously. Releasing the brakes of
two or more joints simultaneously may cause hands and fingers to be caught
and/or equipment damage to or malfunction of the Manipulator as the arms of the
Manipulator may move in unexpected directions.

Be careful of the arm falling when releasing the brake.

While the brake is being released, the Manipulator’s arm falls by its own weight.
The arm falling may cause hands and fingers to be caught and/or may cause
equipment damage to or malfunction of the Manipulator.

Before releasing the brake, be sure to keep the Emergency Stop switch handy so
that you can immediately press the Emergency Stop switch. Otherwise, you
cannot immediately stop the arm falling due to an erroneous operation. The arm
falling may cause equipment damage to and/or malfunction of the Manipulator.

EPSON
RC+

After releasing the Emergency Stop switch, execute the following command in

[Command Window].

>Reset

>Brake Off, [the number (from 1 to 6) corresponding to the arm whose brake will be
turned OFF]

Execute the following command to turn on the brake again.
>Brake On,[The number (from 1 to 6) corresponding to the arm whose brake will be
turned ON]

1.7 Precaution for Operation in Low Power Status

Maximum Joint To

In the low power status, the Manipulator operates at low speed and low torque. However,
comparatively high torque as shown in the table below may be generated to support the
Manipulator’s own weight.

Carefully operate the Manipulator since it may get your hands or fingers caught during
operation. The Manipulator may also collide with peripheral equipment and cause
equipment damage to or malfunction of the Manipulator.

rque in Low Power Status [Unit: N-m

Joint #1 #2 #3 #4 #5 #6

Joint Torque

C12-A1401**  (C12XL)| 573.1 | 517.7 | 256.9 57.4 534 23.9

A

CAUTION

Carefully operate the Manipulator in the low power status. A comparatively high
joint torque may be generated. It may cause your hands and fingers caught
and/or cause equipment damage to or malfunction of the Manipulator as it may
collide with peripheral equipment.

176
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C12 Manipulator 1. Safety

The Manipulator has the following warning labels.

The warning labels are attached around the locations 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 warning labels. Use meticulous care when handling

those parts or units to which the following warning labels are attached as well as the nearby

areas.

Location Warning Label NOTE

&5 WARNING
&% AVERTISSEMENT
#% ADVERTENCIA

o )
Za ATENGAO
OCTOPXHO

EDS 23 TIP-OVER HAZARD
WOET RISQUE DE BASCULEMENT
EEOGKR PELIGRO DE VUELCO
e o PERIGO DE QUEDA
OMNACHOCTb ONMPOKWALIBAHUA

To avoid getting hands or fingers caught, fold
SR ETERE, A the Arm and fix it with a belt or a similar tool
Eﬁkme'?ﬁﬁ“i”a’%" B bolore raonny before removing the base mounting screws.

Prendve les mesures nécess:
le manij pulaleurd

T idas para evitar
mampulador se caiga antes de retirar los|

pernos de montaje de la base.
' Tome medidas para evitar que o
manipulador cala antes de remover 0s
parafusos de montagem da base.
Mepea cHATHEM Gomos penneHiA
OC| OBBHMH" MMUTE M| An
TBPALL! HMH HEHSHMH [
MA MaHUN!

oy WARNING
% AVERTISSEMENT
£ ADVERTENCIA
Za ATENGAO
OCTOPYKHO

EDY COLLISION HAZARD
WO RISQUE DE COLLISION
WROBR PELIGRO DE COLISION
#FE%/¥ PERIGO DE MORTE OU FERIMENTOS GRAVES

OMACHOCTb CTOSIKHOBEHHA)

Do not enter the work space when the
B : & Manipulator is operating. It is extremely
e gt cancasedar hazardous since the Arm may collide and

oteniet wiike envelope
En se déplagant, le bras du 1obotpeut 1
ﬂmqué’m%s blessus graves cumarteles cause serious safety problems.
\étrer dans l'enveloppe de travail.
Cuando se mueve, el brazo del robot

puede causar la muerte o lesiones
raves. No entre en el sobre de trabajo.

gzg)\lﬁé‘lh&‘%ﬁ)ﬁtﬂi{%
B3 EEINCE

CTaTb NPDUYUHOU CMEPTU UK
Cepbe3HOoN TpaBmbl.

He Bxoaute pa 0uMi KOHBEpT.
2% ool 2ol A

S5 T a0l Soioin 2
—Pal—5- G, ERLHEITT
[CASHEVNTES L, P—AICEHRTS
s,

o] 71540
Al

BE WARNING
% AVERTISSEMENT
' ADVERTENCIA
Ehnl ATENGAO
OCTOPYHO
e l! e ELECTRIC SHOCK HAZARD
AR RISQUE DE CHOC ELECTRIQUE
B™OBR  PELIGRO DE DESCARGA ELECTRICA
k] PERIGO DE CHOQUE ELETRICO . . .
QACHOCTE MOPAKEH A EXTAECH M TOHOM Do not touch the current-carrying parts inside

the Manipulator while the power is ON. It
may cause electrical shock.

HOT SURFACE

SURFACE CHAUDE
SUPERFICIE CALIENTE
SUPERFICIE QUENTE
rOPAYAA NMOBEPXHOCTb
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C12 Manipulator 1. Safety

Location

Warning Label

ON DI DI DR
kI OF OF off

WARNING
AVERTISSEMENT
ADVERTENCIA
ATENGAO

OCTOPXHO

#aydsOBK PELIGRO DE APLASTAMIENTO
sE9 PERIGO DE ESMAGAMENTO

HORE )
e RISQUE D'ECRASEMENT
OMACHOCTb PASPABOTKM

CRUSH HAZARD

ﬂ-_ T AT B AR L)
ﬁﬂ: B F IR EL

WARNING or

AVERTISSEMENT oSt rmomice|

ADVERTENCIA SSHede seras

moviles.

ATENCAO esepdindias

OCTOP)KHO R RSB

7; gx ﬂ-o« E==an]

You may get your hand or fingers caught
when bringing your hand close to moving

parts.

ON DIt Mg mig
k1 OF o Tf

WARNING
AVERTISSEMENT
ADVERTENCIA
ATENCAO

{] OCTOPXHO

{a

HET FALLING HAZARD
WOET RISQUE DE CHUTE
ATOBR PELIGRO DE CAIDAS
ot g PERIGO DE QUEDA

OMACHOCTb MALEHWA

( e TR
S| i e roamseammnes.
s (FRUDEN
=R

2. gﬁﬁﬂgﬁm!ntwmiﬂﬁ{‘ﬁﬁmmlm
EMERGENCY BRAKE RELEASE
WARN I NG 1.Turn off the control
2.0perate the brake release unit using
instructions on the brake release unit.
DESSERRAGE DU FREIN D'URGENCE

AVERT'SSEMENT ; E(Iﬁw‘gg;?elfeﬁgﬂzﬂessemge defreinal a\de

N

Iélément

LIBERACION DEL FRENO EN CASO DE EMERGENC\A

ADVERTENCIA ; (A)';:?g?aeur%ad dedhberacmn del freno s\gmendo

~ LIBERAGAO DO FREIO DEEI
ATENC AO 1 Desligue o controlador . N
2.Para operar a liberagéo do freio de emergéncia,

siga as instrugds de cada unidade para liberar o freio}

IA

B;
OCTOPXHO it

ABAPUMHOE OTKOJ'IDOHEHME TOPMO3A|

cneays)

H\Q EERE]

]
ﬁﬁ:l YERIELET,

701 T HEZ H HAlQ.
=3
%% "HND}ETMA‘ED'{?L/ ¥

J

When releasing the brakes, be careful of the
arm falling due to its own weight.

This warning label is attached on the
Manipulator and optional brake release unit

as well.

TE CAUTION

e ATTENTION

AR ATENCION

F9| CUIDADO

[+ OCTOPYKHO
* R LIFT WITH CARE
/ IR SOULEVEZ AVEC SOIN
W5LOE LEVANTAR CON CUIDADO

z‘ FolsiM S0f B2l LEVANTE COM CUIDADO
NOBHWMAVTE OCTOPOXHO

3

R

Follow jnstructions
WARNING [manual during lfing and

transportat

Respecter les instructions du

AVERT'SSEMENT r\?nueld ullllsanan pendant
ADVERTENCIA msgtrucclaneseduran(e a

instalacion
Siga as instrucdes do

ATENCAO r‘a":a;f::%'ssg:
OCTOPKHO i

cne%mg m?mpykunw

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

robot system.
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C12 Manipulator 1. Safety
Location Warning Label NOTE
s WARNING
%% AVERTISSEMENT
@& ADVERTENCIA
Zn ATENGCAO
OCTOPYKHO
HOBREE HOT SURFACE
W BB SURFACE CHAUDE
BNRE SUPERFICIE CALIENTE
T ropmARNoSERHOCTS
G HOT
L WARNING]
= AVERTISSEMENT Be careful not to burn yourself.
/N\[#% ADVERTENCIA
Pl ATENCAO
OCTOPXHO
HOERRE HOT SURFACE
HOHBRE SURFACE CHAUDE
BNRE SUPERFICIE CALIENTE
pricy i) SUPERFICIE QUENTE
FOPAYAA NMOBEPXHOCTb
Location Label NOTE
The product name, model name, serial number,
information which laws and regulations are
supported, product specifications, manufacturer,
1 - importer, date of manufacture, country of
manufacture, etc. are listed.
For details, see the label affixed to the product.

Location of Labels

C series Rev.6a
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C12 Manipulator 1. Safety

1.9.1 Collision

When the Manipulator collides with a mechanical stopper or peripheral device etc.,
discontinue use and contact the supplier.

1.9.2 Getting body caught in Manipulator
When the operator is caught between the Manipulator and a mechanical part such as a base
table, press the emergency stop switch to release the brake on the subject arm, and then
move the arm by hand.
How to release a brake

When using a brake release unit

For details, refer to “6.1 Brake Release Unit”.

When using software
For details, refer to “1.6.2 Moving the Arm using the software”.
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C12 Manipulator 2. Specifications

2. Specifications

2.1 Model Number
L O |: Standard

C12-A1401
-UL | : UL1740 certified

)

Mounting type
7@ : Table Top mounting

M/C cable installation direction
O |: Cable backward
B |: Cable downward

Environment
S |: Standard model
C |: Cleanroom & ESD (electrostatic discharge) model

Brake equipment

7 : Brakes on all joints

Arm length

| 14 |: 1400 mm
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C12 Manipulator

2. Specifications

2.2 Part Names and Motion Range of Each Arm

Upper Arm (Arms #3 to #6)

A
Arm #4 Joint #4 LED Lamp
This lamp lights up
g while the motors
Arm #6 : @ ¢ ' are ON.
) = |
Joint#6 — ! A Arm #3
|
Joint #5 ! Joint #3
Arm #5
!
: Arm #2
!
!
I
Joint Motion :
, , Joint #2 ; Q
Joint #1 : The whole Manipulator revolves. j
|
Joint #2 : The lower arm swings. - -—-—;—-—- |
Joint #3 : The upper arm swings. : :
| |
Joint #4 : The wrist revolves. !
Joint #5 : The wrist swings. Arm #1 :
Joint #6 : The hand rotates. (Lower Arm)

NOTE

182

Joint #1

Base

When the LED lamp is lighting or the Controller power is on, current is being applied to the
Manipulator. (The LED lamp may not be seen depending on the Manipulator’s posture.
Be very careful.) Performing any work with the power ON is extremely hazardous and it
may result in electric shock and/or improper function of the robot system. Make sure to
turn OFF the Controller power before the maintenance work.
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C series Rev.6a

Cable backward model

Ethernet cable

F-sensor connector

cable connector

/@’
User cable connector/[. :

(15-pin D-sub connector) Standard-model

: Cover
Clean-room model
Power cable r.' : Exhaust port
Signal cable i For 12 mm pneumatic tube

For g6 mm pneumatic tubes
(Air1, Air2)

Cable downward model

Standard-model
: Cover
Clean-room model
: Exhaust port
For 12 mm pneumatic tube

User cable connector
(15-pin D-sub
connector)

F sensor

cable connector For 26 mm pneumatic tubes

(Air1, Air2)
Ethernet cable
connector
Power cable Signal cable

q
Signature labe
(Serial No. of

Manipulator) Bolt hole M5 (for grounding)

illustration: Cable backward model)
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C12 Manipulator 2. Specifications

2.3 Outer Dimensions

184

[Unit: mm]
253 210 3015  4xM4 depth8
6xM4 depth8 770 83 [4xM4 depths|
0] i H
%Qd S ,f ol
- N
3[q i Ie
i '
2xM4 depth8 j !
35
214 80 650
See detail A 39.5 99
! HEERRTe
ol o| ® hd
-f- *. - o= "'I,o\’l l W 18 . =
=
i 1] a
| £
©
[a)
o|wW
Yol )
“le
236 ‘é,
ﬂ/ 100 %X E
; P e
= -
(4 o n
\t o =1
|| a N\ 61 N u
= 2xM4 depth 8 | +~ H
N s
.N
N
<
)
¢ *1 Same for the other side I b
3
-9
95 ™71 30 90 Space for cables
2xM12 depth22 180 35 or more is recommended
190 1) 220.5 T57.9 (Space for fan)
200 320.5
! 80
206 : 5
423 20/ 160 i
4xM4 depth8 7] 70 2xM4 depth8 100+0.05 4x913 3xM4 depth7
S T NI o | -8 g hz 8
= : ol o =)
| AL 0 i vl o %9
5! ol « 4
o
H
o
=
Cable downward model 4xM5 depth8
(at 90 deg. pitch) 20 2x@3 H7(3"') depth5
. Mouth #5.5 depth5.7 L |/ 4xM3 depth?
—r— S
L ||
E% 1 1 ! :
(2] -
@ =
1 2 B i i
- @ B
Tk ® $
& - ]
61.9 350rmore ! e
2205 is recommended 2xM4 depth8 5
224 5 uESpace for fan)
2 Detail of A
[
o -
8 :
Detail of Y
82
Detail of X
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C12 Manipulator 2. Specifications

2.4 Standard Motion Range

[Unit: mm]
Top View 20,
4

Arm #1
0 pulse position

R’\ AOO '6

Motion range of P point*

£280 8

Front View Lateral View

Arm #2
Arms #4, #6 0 pulse position
0 pulse position

J6: -360 deg. J6: +360 deg.
J4: -200 deg. J4: +200 deg.
o
Arms #3, #5 =
0 pulse position °
o N
5
Motion range of P point* ° <
g ©
A 2
(deg.=°)
* P point : Intersection of the rotation centers for Joints #4, #5, and #6
*1 : P point from top with Joint #3 declining —61° (Joint #1 center — P point center)
*2 : P point from top with Joint #3 tilting up +202° (Joint #1 center — P point center)
*3 : P point from lateral with Joint #3 declining -61° (Joint #2 center — P point center)
*4 : P point from lateral with Joint #3 tilting up +202° (Joint #2 center — P point center)

m Pay attention to the arm pose of the basic arms (Arms #1, #2, and #3) when
operating the Manipulator. Arm #5 moves keeping a constant angle regardless
of the arm pose. Depending on the arm pose of the basic arms, the wrist may

CAUTION collide with the Manipulator. The collision may cause equipment damage to

and/or malfunction of the Manipulator.
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C12 Manipulator 2. Specifications

2.5 Specifications
2.5.1 Specifications Table

For the specification of each model, refer to “Appendix A: Specifications Table”.

2.5.2 Option

C12 series have the following options.

For details of options, refer to “6. Options”.

User wires and pneumatic tube
Standard user connector kit : Standard D-sub 15-pin x 2
Fittings for customer use : 96, straight x 2
@6, elbow x 2

Adjustable mechanical stop

Adjustable mechanical stop 2 J1
J2
I3
Tool adapter
C8 ISO flange (J6)

Camera plate unit
Camera mounting tool (common for C3, C4 and CS8 series)

Brake release unit *1
For EU (power supply voltage 200 V, short connector included)
For US/JP(power supply voltage 100 V, short connector included)
Short connector for the brake release unit

*1: When using the brake release unit with C12 series, it is necessary to connect the

short connector to the M/C power cable or connect the M/C power cable with the
Controller. (The brake release unit can be used while the Controller is de-
energized state.)
If you are using C3, C4, or C8 series Manipulator and already have the brake
release unit, you can use it by connecting the M/C cable with the Controller, or
purchasing the short connector separately and connecting it to the M/C power
cable.
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2.6 How to Set the Model

The Manipulator for your system has been set before shipment.

A

When you need to change the setting of the Manipulator model, be sure to set the
Manipulator model properly. Improper setting of the Manipulator model may
result in abnormal or no operation of the Manipulator and/or cause safety

CAUTION problems.
NOTE  [fthe custom specifications number (MT***) is described on MODEL of the signature label
& (S/N label), the Manipulator has custom specifications. (A label with only the custom

C series Rev.6a

specifications number may be attached depending on shipment time).

The custom specifications may require a different configuration procedure; check the
custom specifications number (MT***) and contact the supplier of your region if necessary.

The Manipulator model can be set from software.
Refer to the chapter Robot Configuration in the EPSON RC+ User s Guide.
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C12 Manipulator 3. Environment and Installation

3. Environment and Installation

Unpacking and transportation of the Manipulators and robotic equipment shall be performed

by personnel who has taken robot system training held by us and suppliers and should
conform to all national and local codes.

3.1 Environmental Conditions

A suitable environment is essential for the robot system to function properly and safely. Be
sure to install the robot system in an environment that meets the following conditions:

Item Conditions
Ambient temperature”! 5 to 40 °C
Ambient relative humidity | 10 to 80 % (no condensation)
Fast transient burst noise 1 kVorless (Signal wire)
Electrostatic noise 4 kV or less
Altitude 1000 m or lower
Environment - Install indoors

- Keep away from direct sunlight

- Keep away from dust, oily smoke, salinity, metal
powder 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 of electric noise

- Keep away from explosive area

- Keep away from a large quantity of radiation

*1The ambient temperature conditions are for the Manipulators only. For the Controller
which the Manipulator is connected to, refer to the Robot Controller manual.
When the product is used in a low temperature environment around the minimum
temperature of the product specification, or when the product is suspended for a long time
on holidays or at night, a collision detection error may occur due to the large resistance
of the drive unit immediately after the start of operation. In such a case, it is recommended
to warm up for about 10 minutes.

NOTE  When using the Manipulators in inadequate environments that do not meet the above
& conditions, please contact the supplier of your region.

the electric shock and circuit breakdown caused by an unexpected water leak.
Prepare the earth leakage breaker that pertains the Controller you are using. For
WARNING details, refer to the Robot Controller manual.

j m Use an earth leakage breaker on the AC power cable of the Controller to avoid

® When cleaning the Manipulator, do not rub it strongly with alcohol or benzene.
It may lose luster on the coated face.

CAUTION
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C12 Manipulator 3. Environment and Installation

3.2 Unpacking, Transportation, and Relocation

Using a cart or similar equipment, transport the Manipulator in the same conditions as it was
delivered. Observe the following when unpacking the Manipulator.

Unpacking, transportation, and relocation shall be performed by personnel who has taken
robot system training held by us and suppliers and should conform to all national and local
codes.

A

WARNING

B Only authorized personnel should perform sling work and operate a crane or a
forklift. When these operations are performed by unauthorized personnel, it is
extremely hazardous and may result in serious bodily injury and/or severe
equipment damage to the robot system.

B Stabilize the Manipulator with your hands when hoisting it. Unstable hoisting is
extremely hazardous and may result in serious bodily injury and/or severe
equipment damage to the robot system as the fall of the Manipulator.

A\

CAUTION

® When removing the anchor bolts, support the Manipulator to prevent falling.
Removing the anchor bolts without supporting the Manipulator may get hands,
fingers, or feet caught as the Manipulator may fall.

B To transport the Manipulator, secure it to the delivery equipment or have at least
2 people to hold it by hand. Also, do not hold the bottom of the base (the
screened parts in the figure). Holding these parts by hand is extremely
hazardous and may cause your hands and fingers caught.

=1y

Manipulator weight
163 kg (139 Ibs.)

7, )
imll B|
e S S

S

DO NOT hold the
bottom of the base by
hand.

® Avoid excessive vibration or shock during Manipulator transporting. Excessive
vibration or shock may cause equipment damage to and/or malfunction of the
Manipulator.

B Take extra care when transporting the Manipulator. You may hit and damage the
connector
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190

Be sure to transport and store the robot system in environments that meet the following

conditions:
Item Conditions
Ambient temperature —20 to 60 °C
Ambient relative humidity | 10 to 90 % (no condensation)

During unpacking and relocation, avoid applying external force to the arms and motors of
the Manipulator.
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.

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

When using the Manipulator for the robot system again after long-term storage, perform a
test run to verify that the Manipulator works properly. Then, operate the Manipulator
thoroughly.

Relocating
Follow the procedures described below when relocating the Manipulator.

(1) Turn OFF the power for all devices and unplug the power cable connector and signal
cable connector from the Controller.
Do not unplug the M/C cable (power cable and signal cable) from the Manipulator.
(M/C cable 3 m: 2 kg)

NOTE  Remove the mechanical stops if using them to limit the motion range.

&

For details on the motion range, refer to “5.2 Motion Range Setting by Mechanical
Stops”.

(2) Unscrew the anchor bolts. Then, remove the Manipulator from the base table.
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C12 Manipulator 3. Environment and Installation

(3) Position the Manipulator as shown in the figure. Then, secure the Manipulator to the
delivery equipment or have at least 2 people to transport the Manipulator.

Recommend:  Joint #2 +55°
Joint #3 —55°

* The posture is common to all models.
Do not hold the bottom of the base (the screened parts in the figure). Holding these

parts by hand is extremely hazardous and may cause your hands and fingers to be
caught.

(HO==R))
/ \»

Manipulator weight

163 kg (139 Ibs.)

DO NOT hold the
bottom of the base by
hand.
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Using Eyebolt
Check that the eyebolts are securely fastened before carrying the Manipulator.
After transporting the Manipulator, remove the eyebolts and keep them for future use.

The eyebolts (accessory, 2 pcs) and wire must be strong enough to withstand the weight
(See the figures below).

If you use the eyebolts to lift up the Manipulator, make sure to put hands on it to keep the
balance. The Manipulator may fall if the balance is lost and this is extremely hazardous.

To prevent damage on the covers and arms, it is recommended to protect the contacting parts
of the wire and arm with a cloth. Be very careful not to damage the covers since they are
made of plastic.

Manipulator weight: 63 kg (139 Ibs.)

Center of
gravity

5
- T

Center of
gravity

= Holes for eye bolt
B!  2-M12 depth 25

* Locations of the screw holes for eyebolts are common to all models.

A

CAUTION

B Remove the eyebolts from the Manipulator after transportation/relocation is

completed.

If the Manipulator is operated with the eyebolts left on it, the arm may collide with
the eyebolts and it may cause equipment damage to and/or malfunction of the
Manipulator.

192

C series Rev.6a



C12 Manipulator 3. Environment and Installation

3.3 Mounting Dimensions

NOTE

NOTE

C series Rev.6a

Mounting Area

Space for teaching points

Space for cables

Manipulator, Controller, and peripheral equipment.

Space for maintenance and inspections (for installing jigs)

Make sure to leave 35 mm or more space around the fan cover.

Be sure to have the following space available in addition to the space for mounting the

When installing the cable, be sure to maintain sufficient distance from obstacles.
For the minimum bend radius of the MC cable, refer to "Appendix A: C12 Specifications."
In addition, leave enough space for other cables so that they are not bent forcibly.

[Unit: mm]
Cable Backward Model
80 650
39.5 99
w|w
ol sler o
® 5 \ k)
~— [¢2)
z
Ry
[
<
ol &
6|5
S
g
100 'g
[a]
w
4 =
\t o
61 ]
2xM4 depth8 | &
(*1) =/
|
~|
ol
=2 >
8 N
s b
=1
171 30 90
2xM12 depth22 | 80| Space for cables
*1 Same for the other side (*1) 219
319
423 206
20[ 160
4xM4 depth8 7| 70  2xM4 depth8 100+0.05 4x313
B\ H-HEEE D - % ! g g
3] (o] 0
ol Al | o
) ol &
A
o
=]
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3.3.2 Cable Downward Model

The following part differs from the cable backward model.

.9 35 ormore !
is recommended
(Space for fan)

0N

for cable
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3.4 |Installation

The installation shall be made by personnel who has taken robot system training held by us
and suppliers and should conform to all national and local codes.

A

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.

Install the Manipulator in a location with sufficient space so that a tool or a work
piece does not touch a wall or a safeguard when the Manipulator extends its arm
fully while holding a work piece. Installing the Manipulator at a location with
insufficient space is extremely hazardous and may result in serious bodily injury
and/or severe equipment damage to the robot system as a tool or a work piece
may collide with a wall or a safeguard.

Anchor the Manipulator before turning ON the power to or operating the
Manipulator. Turning ON the power to or operating the Manipulator that is not
anchored is extremely hazardous and may result in serious bodily injury and/or
severe equipment damage to the robot system as the Manipulator may fall down.

Before installing and operating the Manipulator, make sure that all parts of the
Manipulator are in place and have no external defects. Missing or defective parts
may cause improper operation of the Manipulator. Improper operation of the
Manipulator is extremely hazardous and may result in serious bodily injury and/or
severe equipment damage to the robot system.

A

CAUTION

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

Oscillation (resonance) may occur during operation depending on rigidity of the
installation table. If the oscillation occurs, improve rigidity of the table or change
the speed or acceleration and deceleration settings.

Manipulator base has a cooling fan. Install the Manipulator not to seal the cooling
fan. (For details, refer to “3.3 Mounting Dimensions”)

C series Rev.6a

Protective Tape

Remove the protective tape (4

places).
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Mounting bolt
For the dimensions, refer to “3.3 Mounting Dimensions”.

There are four threaded holes for the Manipulator
base. 4-M12x40

Use M12 mounting bolts conforming to the _
strength equivalent to ISO898-1 property class vfazrél%\ﬁ

10.9 or 12.9.

. . P
Tlghtemng torque: Screw Hole (depth 25 mm or more)
100.0 + 5.0 N-m (1,020 + 51 kef-cm)

Base table

A base table for anchoring the Manipulator is not supplied. Please make or obtain the base
table for your Manipulator. The shape and size of the base table differ depending on the
intended use of the robot system. The following is the basic requirements of Manipulator
table for your reference.

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

The torque and reaction force produced by the movement of the Manipulator are as follows:

Max. Horizontal rotating torque 2600 N-m
Max. Horizontal reaction force 1000 N
Max. Vertical rotating torque 3400 N-m
Max. Vertical rotating torque 7900 N

The plate for the Manipulator mounting face should be 30 mm thick or more and made of
steel to reduce vibration. The surface roughness of the steel plate should be 25 pum or less.

The base table must be secured on the floor to prevent it from moving.

The Manipulator installation surface should have a flatness of 0.5 mm or less and an
inclination of 0.5 © or less. If the flatness of the installation surface is improper, the base
may be damaged or the robot may not fully show its performance.

When using a leveler to adjust the height of the base table, use a screw with M16 diameter

Or more.
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NOTE

C series Rev.6a

Connector
If you are passing cables through the holes on the base table, see the figures below.
[unit : mm]

49
Power Cable Signal Cable
M/C Cables Connector (Straight) Cgonnector

80

35
85

Power Cable
Connector (L-shaped)

Do not remove the M/C cables from the Manipulator.

For environmental conditions regarding space when placing the Controller on the base table,
refer to the Robot Controller manual.
When using the Manipulator in the clean room, follow the steps below before the installation.
(1) Unpack the Manipulator outside of the clean room.
(2) Secure the Manipulator to delivery equipment such as a pallet with bolts so that the
Manipulator does not fall over.
(3) Wipe off the dust on the Manipulator with a little alcohol or distilled water on a lint-
free cloth.
(4) Transport the Manipulator into the clean room.
(5) Secure the Manipulator to the base table.
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3.5 Connecting the Cables

/N

WARNING

Before performing any replacement procedure, turn OFF the Controller and related
equipment, and then disconnect 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 AC power cable to a power receptacle. DO NOT connect
it directly to a factory power source. To shut off power to the robot system,
disconnect the power plug from the power source. Performing any work while
connecting the AC power cable to a factory power source 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.) The 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.

Before wiring, turn OFF the Controller and related equipment, and then pull up a
warning sign (e.g. DO NOT TURN ON THE POWER.). Wiring 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. However, it
is recommended to use the grounding hole on the base to ground directly for more
secure grounding.

If the ground wire is improperly connected to ground, it may result in the fire or
electric shock.

When connecting / replacing the brake release unit or the external short
connector, turn OFF the power to the Controller and the brake release unit.
Inserting and removing the connector while the power is ON may result in
electrical shock.

A

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 safety problems. The connection method varies with the
Controller used. For details on the connection, refer to the Robot Controller
manual.

Only authorized or certified personnel should be allowed to perform wiring.
Wiring by unauthorized or uncertified personnel may result in bodily injury and/or
malfunction of the robot system.

If the Manipulator is operated without connecting the brake release unit or the
external short connector, the brakes cannot be released and it may cause damage
on them. After using the brake release unit, be sure to connect the external short
connector to the Manipulator, or check connection of the connector for the brake
release unit.
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Cleanroom-model Manipulator
For the Cleanroom-model, an exhaust system is necessary. For details, refer to “Appendix
A: Specifications Table”.

M/C Cable Connection method
Connect the power connector and the signal connector of the M/C cables to the Controller.

Grounding

/N

WARNING

m Ground resistance must be 100 Q or less. Improper ground resistance may
result in fire and/or electric shock.

® Do not use the ground line for the Manipulator in common with other ground lines
or grounding electrodes for other electric power, motor power, welding devices,
etc. Using the ground line for the Manipulator in common with other ground lines
or grounding electrodes may result in electric shock and/or malfunction of the
robot system.

®m When using metal ducts, metallic conduits, or distributing racks for cable, ground
in accordance with national and local electric equipment technical standards.
Grounding that does not meet the standards may result in electric shock and/or
malfunction of the robot system.

Follow local regulations for grounding. It is recommended that the core size of the
grounding wire be 5.5 mm? or more.
Directly connect the ground line to the Manipulator as shown in the figure below.

Detail of A
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3.6 User Wires and Pneumatic Tubes

A

CAUTION

® Only authorized or certified personnel should be allowed to perform wiring.

Wiring by unauthorized or uncertified personnel may result in bodily injury and/or

malfunction of the robot system.

User electrical wires and pneumatic tubes are contained in the cable unit.

B =>1k

200

Detail of B

F

One-touch fitting for
@6 mm pneumatic tube
(Air1, Air2)

F
T

One-touch fitting for
@6 mm pneumatic tube
(Air1, Air2)

Ethernet cable connector

User cable connector
(15-pin D-sub connector)

Sensor cable connector

Detail of A: Cable backward model

Sensor cable connector

Q_} Ethernet cable connector

‘l’ﬂﬂlﬂﬂﬂﬂﬂ'. Standard model: Cover
g‘! 3| Clean-room model: Exhaust port

(One-touch fitting for
212 mm pneumatic tube)

User cable connector
(15-pin D-sub connector)

Detail of C :Cable downward model

User cable connector
(15-pin D-sub connector) <

F sensor
cable connector

Ethernet cable
connector

Standard-model
: Cover
Q| Clean-room model
: Exhaust port
z For 12 mm pneumatic tube

o For g6 mm pneumatic tubes
(Air1, Air2)

Power cable e

Signal cable
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Electrical wires

Specifications of the user wires D-sub 15-pin
Rated Voltage | Allowable Current Wires Nominal Sectional Area Note

AC/DC30V 1A 15 0.106 mm? Shielded

Pins with the same number, indicated on the connectors on both ends of the cables, are
connected.

Attached connector for the user wires (standard—model, cleanroom-model)
Maker Standard

Connector JAE | DA-15PF-N (Solder type)

15 pin

Clamp Hood HRS |HDA-CTH(4-40)(10) (Connector setscrew: #4-40 UNC)

Two parts are attached for each

8 pin (RJ45) Cat.5e or equivalent

For the standard and cleanroom model Manipulators, commercially available Ethernet
cables can be used.

Other

The 6-pin cable for the F sensor option is included.

Pneumatic tubes

Max. Usable Pneumatic Pressure Pneumatic Tubes Outer Diameter x Inner Diameter

0.59 MPa (6 kgf/cm? : 86 psi) 2 26 mm x g4 mm

The elbow fitting is attached on the Arm #4 at the time of shipment. The part can be
replaced with the straight fitting (accessory) according to application.
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3.7 Checking the Basic orientation

202

After installing the Manipulator and setup the operating environment, check if it moves to
the basic position properly.

Follow the steps below to set the basic orientation of the Manipulator shown below as the
origin position.

(1) Start EPSON RC+ 7.0.
Double click the <EPSON RC+ 7.0> icon on the desktop.

(2) Open the command window.
EPSON RC+ 7.0 menu-[Tools]-[Command Window]

(3) Execute the following command in [Command Window].
>Motor On

>Go Pulse (0,0,0,0,0,0)

If the Manipulator cannot be in the basic orientation shown below, please contact the
supplier of your region.

Basic orientation (0 pulse position)
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4. End Effectors

4.1 Attaching an End Effector

Create an end effector for your Manipulator. For details of attaching an end effector, refer
to “Hand Function Manual”
Flange dimensions of the wrist attached to the end of Arm #6 is as below.

A

CAUTION

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.

However, the 1/O set in the hand function does not turn off (0) when the Reset
command is executed or in emergency stop.

Wrist Flange

Tl

270 /21.5+0.01

Details from A view

Arm #6
Attach an end effector to the end of the Arm #6 using the M5 bolts.

Layouts

When you operate the Manipulator with an end effector, the end effector may interfere with
the Manipulator body depending on the outer diameter of the end effector, the size of the
work piece, or the position of the arms. When designing your system layout, pay close
attention to the interference area of the end effector.

Compatibility with ISO flange:
To install the end effector whose mounting dimensions are designed for the ISO flange, we
provide the optional C8 ISO flange (J6). For details, refer to “6. Options”.
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4.2 Attaching Camera and Air Valves

204

Decks are equipped to Arms #3 and #5 to enable the easy installation of air valve.

To mount the camera, the camera plate unit is necessary.

We provide the optional Camera Plate Unit. For details, refer to “6. Options”.

253 210
6xM4 depth8 7[70 83 4xM4 depth§

20
40

3015  4xM4 depth8

35 Arm #5 Deck

90 Space for cables
135 or more is recommended
61.9 (Space for fan)

Arm #3 Deck

S

s

Rotation Center
of the Upper Arm

a
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4.3 WEIGHT and INERTIA Settings

C series Rev.6a

The WEIGHT and INERTIA (inertia moment and eccentricity) commands are for setting
the load parameters of the Manipulator. These settings optimize the Manipulator motion.

WEIGHT Setting
The WEIGHT command is for setting the load weight. The more the load weight increases,
the more the speed and acceleration/deceleration are reduced.

INERTIA Setting

The INERTIA command is for setting the inertia moment and the eccentricity of the load.
The more the inertia moment increases, the more the acceleration and deceleration of the
Arm #6 are reduced. The more the eccentricity increases, the more the acceleration and
deceleration for the Manipulator movement are reduced.

To ensure optimum Manipulator performance, make sure that the load (weight of the end
effector and work piece) and inertia moment of the load are within the maximum rating for
the Manipulator, and that Arm #6 does not become eccentric.
If the load or the inertia moment exceeds the ratings or if the load becomes eccentric, follow
the steps in “4.3.1 WEIGHT Setting” and “4.3.2 INERTIA Setting”, to set parameters.
Setting parameters makes the operation of the Manipulator optimal, reduces vibration to
shorten the operating time, and improves the capacity for larger loads. In addition, it
reduces persistent vibration produced when the inertia moment of the end effector and work
piece is bigger.
You can also set by following “Weight, Inertia, and Eccentricity/offset Measurement Utility”.
The following manual describes the details.

EPSON RC+ 7.0 User's Guide

6.18.12 Weight, Inertia, and Eccentricity/offset Measurement Utility

The allowable load for C12 series Manipulators is 12 kg at the maximum.

Due to the limitations of the moment and inertia moment shown in the table below, the load
(end effector weight + work piece weight) should also meet these conditions.

Allowable Load

Joint Allowable Moment GD?/4 Allowable Moment of Inertia
#4 25.0 N'm (2.55 kgf*'m) 0.70 kg'm?
#5 25.0 N'-m (2.55 kgf'm) 0.70 kg'm?
#6 9.8 N'm (1.0 kgf'm) 0.20 kg'm?
Moment

The moment indicates amount of torque applied on the joint in order to support the gravity
on the load (end effector + work piece).

The moment increases as weight of the load and amount of eccentricity increase. As this
also increases the load applied on the joint, make sure to keep the moment within the
allowable value.
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Inertia moment

The inertia moment indicates how difficult the load (end effector + work piece) to rotate
when the Manipulator joint starts to rotate (amount of inertia). The inertia moment
increases as weight of the load and amount of eccentricity increase. As this also increase
the load applied on the joint, make sure to keep the inertia moment within the allowable

value.

The moment M (Nm) and inertia moment I (kgm?) when the volume of the load (end effector
+ work piece) is small can be obtained by the following formula.

M (Nm) = m(kg) x L (m) x g (m/s?)
I (kgm?) = m(kg) x L? (m)

m : Weight of load (kg)
L : Eccentric quantity of load (m)
g : Gravitational acceleration (m/s?) T

Joint Rotation Center

The figure below shows distribution of the center of gravity when the volume of the load
(end effector + work piece) is small.

Design the end effector so that the center of gravity is within the allowable moment.

If the volume of the load is large, calculate the moment and inertia moment by referring to
“4.3.2 INERTIA setting” - “Calculating the Inertia Moment”.

300 —1kg
:E s
= 250 —3kg
T 2
o5 —4kg
5 g 200 —5kg
3 —6kg
> 2 150 —7kg
kS
s E I | ] —5kg
gs ———— %g
= \ —10kg
e = —11kg
e W \ 12kg
k I
AN 50 |100 150 200 250 300
q — Center of gravity of load from
] 80 the Arm #* rotation center [mm]

Max. Eccentric Quantity of Load
(Distance between the joint rotation center and the load’s center of gravity)

Joint| 1kg 3 kg 5 kg 8 kg 10 kg 12 kg
#4 | 300mm | 300 mm | 300 mm | 296 mm | 255 mm | 213 mm
#5 | 300mm | 300 mm | 300 mm | 296 mm | 255 mm | 213 mm
#6 | 300mm | 258 mm | 200 mm | 125mm | 100 mm | 83 mm
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When calculating the critical dimension of the load using the allowable moment and inertia
moment, the calculated value represents a distance from the Arm #6 rotation center, not the
distance from the flange. To calculate the distance from the flange to the load’s center of
gravity, subtract the distance from the center of the Arm #5 rotation center to the flange (=80

mm) as shown in the example below.

Example: Calculation of the critical dimension of the load (a) when the load is 12 kg.
Center of gravity by the allowable moment control:
25.0 Nm/(12 kgx9.8 m/s?) =0.212 m = 212 mm
Center of gravity by the allowable inertia moment control:
(0.47 kgm?/12 kg)"?=0.241 m = 241 mm
Due to the allowable moment control, center of gravity for the load limit is 212
mm from the Arm #5 rotation center.
Distance from the flange to the center of gravity for the load limit
a=212 mm—80 mm = 132 mm

Critical Dimension of Load

Load’s Center of Gravity

Arm #6
Rotation Center \)

FI )
ange Arm #5

Rotation Center .
[Unit: mm]

4.3.1 WEIGHT setting

A

CAUTION

Set the total weight of the end effector and the work piece smaller than the
maximum payload.

The C12 series Manipulators can operate without limitations on the condition
unless and until the load exceeds this maximum payload. Always set the Weight
parameters of the WEIGHT command 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.

C series Rev.6a

The acceptable weight capacity (end effector and work piece) for C12 series Manipulators
is as follows:

Rated Maximum
3kg 12 kg

Change the setting of the Weight parameter according to the load.
After changing the Weight parameter setting, the maximum acceleration/deceleration and
speed of the robot system corresponding to the load is set automatically.
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Setting method of Weight parameters

Select [Tools]-[Robot Manager]-[ Weight] panel and set the value in [Weight:].
RC+ J You may also execute the Weight command from [Command Window].

Load on the Manipulator Mounting location of the load

Load on the fore end of Arm #6

Arm #5 Deck

Details of the deck
30 15 4xM4 depth8

|
o~ : ]

-— p— [«)

o

(&}

— of 1s
2xM4 depth8/ ",z e ; Rl
Arm #5 Deck Arm #3 Deck
[Unit: mm]

When you attach the equipment to the decks on the upper arm, convert its weight into
equivalent weight assuming that the equipment is attached to the end of the Arm #6. Then,
this equivalent weight added to the load will be a Weight parameter.
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Calculate the Weight parameter by using the formula below and enter the value.

Weight Parameter Formula

Weight parameter = My, + W, + W,
M., : Load on the fore end of Arm #6 (kg)
W. : Equivalent weight of the Arm #3 deck (kg)
Wy : Equivalent weight of the Arm #5 deck (kg)

Wa=Ma. (L) (L)
Wy =My (Lv)¥ (L)

M., : Weight of the air valve on the Arm #3 deck

M, : Weight of the camera on the Arm #5 deck

L : Length of the upper arm (315 mm)

L. : Distance between the Joint #3 and the center of gravity of
the air valve on the Arm #3 deck (mm)

Ly : Distance between the Joint #3 and the center of gravity
of the camera on the Arm #5 deck (mm)

L
Lb
|lLa Ma
n
Mb V) e \
M Nz A AN
7 %_ ® \\ "
& L

<Example> The fore end of the Arm #6 is 730 mm (L) away from the Joint #3
of C12-A1401** (C12XL).
Load on the fore-end of Arm #6 is 5 kg (Mw).
Load on the Arm #3 deck is 1.5 kg (Ma).
The deck is 0 mm (L,) away from Joint #3.
Load on the Arm #5 deck is 1.0 kg (My).
The deck is 690 mm (Ly) away from the Joint #3.

W,=1.5 x 0%/730%=0
W,=1.0 x 690%/730%=0.89 — 0.9 (round up)
My + W, + W=5 + 0 + 0.9=5.9

Enter ““5.9” for the Weight parameter.

C series Rev.6a
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Automatic speed setting by Weight parameter
The percentages in the graphs are based on the speed at rated weight (3 kg) as 100%.

0,
(%) 140
120
120
105 100 100 100
100 — B
100 100 ~ N o
80 T -
20 N 80 —o— Acceleration / Deceleration
60 -8 g
— peed
60 T~
40 48
20
0

0 1 2 3 4 5 6 7 8 9 10 11 12 (kg)WeightParameter

NOTE Maximum AccelS setting value varies depending on Weight setting value. For more details,
& refer to “Appendix A: Specifications Table”.

4.3.2 INERTIA setting

Inertia Moment and the INERTIA Setting

The inertia moment is defined as “the ratio of the torque applied to a rigid body and its
resistance to motion”. This value is typically referred to as “the moment of inertia”,
“inertia”, or “GD?”.  When the Manipulator operates with objects such as an end effector
attached to the Arm #6, the moment of inertia of load must be considered.

® The inertia moment of the load (weight of the end effector and work piece) must
be 0.2 kg'm? or less. The C12 series Manipulators are not designed to work with

inertia moment exceeding 0.2 kg-m?.
Always set the inertia moment (INERTIA) parameter according to the inertia

CAUTION moment. Setting a value that is smaller than the actual inertia moment may
cause errors, excessive shock, insufficient function of the Manipulator, and/or
shorten the life of parts/mechanisms.

The acceptable inertia moment of load for C12 series Manipulators is 0.03 kg-m? nominal
rating and 0.2 kg-m? maximum. Change the setting of the inertia moment according to the
inertia moment of the load using the INERTIA command. After the setting has been
changed, the maximum acceleration/deceleration speed of Arm #6 responding to “inertia
moment” is set automatically.

Inertia moment of load on Arm #6
The inertia moment of the load (weight of the end effector and work piece) on the Arm #6

can be set by the “inertia moment (INERTIA)” parameter of the INERTIA command.

Select [Tools]-[Robot Manager]|-[Inertia] panel and enter the value in [Load inertia:].
RC+ ) You may also execute the Inertia command from [Command Window].

210 C series Rev.6a




C12 Manipulator 4. End Effectors

Eccentric Quantity and the INERTIA Setting

A

CAUTION

B The eccentric quantity of the load (weight of the end effector and work piece) must

be 300 mm or less. The C12 series Manipulators are not designed to work with
eccentric quantity exceeding 300 mm.

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

EPSON
RC+

C series Rev.6a

The acceptable eccentric quantity of the load for C12 series Manipulators is 50 mm at
nominal rating and 300 mm at maximum. When the eccentric quantity of the load exceeds
the rating, change the setting of eccentric quantity parameter using the INERTIA command.
After changing the setting, the maximum acceleration/deceleration speed of Manipulator

corresponding to “eccentric quantity” is set automatically.

Rotation Center

»i -a - a, b = Eccentric Quantity

(300 mm or less)

Flange

To set the parameter, enter
the larger value of “a” or “b”.

Position of Load’s Center of Gravity

Eccentric Quantity

Eccentric quantity of load on Arm #6

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

Enter the larger value of either “a” or “b” in the figure above to [Eccentricity].

Select [Tools]-[Robot Manager|-[Inertia] panel and enter the value into [Eccentricity:].
You may also execute the Inertia command from [Command Window].
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Automatic acceleration/deceleration setting by INERTIA (eccentric quantity)

Automatic setting by inertia moment setting
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eccentricity (0.03 kg-m?) as 100%.
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Automatic setting by eccentricity setting
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Calculating the Inertia Moment

Refer to the following example formulas to calculate the inertia moment of the load (end
effector with work piece).

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

Rotation Center

End Effector (a)

A i
Work Piece (b) : Work Piece (c)
\\ i
|
Whole Moment |_| Moment of Inertia |, [ Moment of Inertia |, | Moment of Inertia
of Inertia of End Effector (a) of Work Piece (b) of Work Piece (c)

The methods for calculating the inertia moment for (a), (b), and (c) are shown in this and
the next page. Figure out the whole inertia moment using the basic formulas below.
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(a) Inertia moment of a rectangular parallelepiped

Rotation Center  Rectangular Parallelepiped’s Center of Gravity

b2 + h?
m

2 +mx L2

(b) Inertia moment of a cylinder

Cylinder’s Center of Gravity  Rotation Center

r
m — +mx L2
2

(c) Inertia moment of a sphere

Rotation Center N

Sphere’s Center of Gravity

mir2+m><L2
5
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4.4 Precautions for Auto Acceleration/Deceleration

C series Rev.6a

The speed and acceleration/deceleration of the Manipulator motion are automatically
optimized according to the values of WEIGHT and INERTIA and the Manipulator’s
postures.

WEIGHT Setting

The speed and acceleration/deceleration of the Manipulator are controlled according to the
load weight set by the WEIGHT command.

The more the load weight increases, the more the speed and acceleration/deceleration are
reduced to prevent residual vibration.

INERTIA Setting

The acceleration/deceleration of Arm #6 are controlled according to the inertia moment set
by the INERTIA command. The acceleration/deceleration of the whole Manipulator are
controlled according to the eccentricity set by the INERTIA command. The more the
inertia moment and eccentricity of the load increase, the more the acceleration/
deceleration are reduced.

Auto Acceleration/Deceleration According to Manipulator’s Posture

The acceleration/deceleration are controlled according to the Manipulator’s posture.
When the Manipulator extends its arms or when the movement of the Manipulator produces
vibration frequently, the acceleration/deceleration are reduced.

Set appropriate values for WEIGHT and INERTIA so that the Manipulator operation is
optimized.
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5. Motion Range

®m When limiting the motion range for safety, be sure to set by both the pulse range
and mechanical stops. Failure to do so may cause serious safety problems.

WARNING

The motion range is preset at the factory as describes in “2.5 Standard Motion Range”. This
is the maximum motion range of the Manipulator.

Motion range is set by the following three methods:
1. Setting by pulse range (for all arms)
2. Setting by mechanical stops

3. Setting the Cartesian (rectangular) range in the X, Y coordinate system of the
Manipulator

<—— Rectangular Range Setting —>/

Mechanical
Stop

Mechanical
Stop

\ 4

Motion Range >

|€ Pulse Range ——>

When the motion range is changed due to layout efficiency or safety, follow the descriptions
in 5./ through 5.4 to set the range.

5.1 Motion Range Setting by Pulse Range (for Each Joint)

Pulses are the basic unit of Manipulator motion. The motion range of the Manipulator is
controlled by the pulse range (the lower limit and the upper limit) of each axis.

Pulse values are read from the encoder output of the servo motor.

The pulse range should be set within the mechanical stop range.

The Arms #1 and #4 do not have a mechanical stop.

NOTE

NOTE  Once the Manipulator receives an operating command, it checks whether the target position

& specified by the command is within the pulse range before operating.  If the target position
is out of the set pulse range, an error occurs and the Manipulator does not move.

The pulse range can be set in [Tools]-[Robot manager]-[Range] panel.
RC+ You may also execute the Range command from the [Command Window].
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5.1.1 Max. Pulse Range of Joint #1

Pulse values in counterclockwise direction are positive (+) and values in clockwise direction
are negative (-).
+15736800 pulse

Arm #1
0 pulse position

—15736800 pulse

5.1.2 Max. Pulse Range of Joint #2

Pulse values in clockwise direction are positive (+) and values in counterclockwise direction
are negative (-).

Arm #2
0 pulse position

+4325420 pulse

—10616940 pulse
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5.1.3 Max. Pulse Range of Joint #3

Pulse values in clockwise direction are positive (+) and values in counterclockwise direction
are negative (-).

Arm #3
0 pulse position

5.1.4 Max. Pulse Range of Joint #4

From the angle of arm end, clockwise pulse values are positive (+) and counterclockwise
pulse values are negative (-).
Arm #4
0 pulse position

—200° —1-200°

—8738240 pulse +8738240 pulse
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5.1.5 Max. Pulse Range of Joint #5

Pulse values in clockwise direction are positive (+) and values in counterclockwise direction

are negative (-).

+4915350 pulse

+135°

Arm #5
0 pulse position
—135°.

—4915350 pulse

5.1.6 Max. Pulse Range of Joint #6

From the angle of arm end, clockwise pulse values are positive (+) and counterclockwise

pulse values are negative (-).

Arm #6
0 pulse position
—360° +360°

—6553800 pulse +6553800 pulse
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Using the adjustable mechanical stops physically limits the absolute area that the

Manipulator can move.
Be sure to turn OFF the Manipulator in advance.

Use bolts conforming to the specified length and surface processing (ex: nickel plating) with

high corrosion resistance.
Specify the pulse range again after changing the position of the mechanical stop.

For details on the pulse range setting, refer to “5.1 Motion Range Setting by Pulse Range
(for All Arms)”.

Be sure to set the pulse range not to exceed the setting angles of the mechanical stop.

5.2.1 Motion Range Setting of Joint #1
Install the adjustable mechanical stop (J1) to the threaded hole corresponding to the angle
you want to set.

Normally the mechanical stop is not installed.

Hexagon socket head cap bolt M12x30x2 bolts
Strength Equivalent to ISO898-1 property class 10.9 or 12.9
Tightening torque 42.0 £ 2.1N-m (428 + 21 kgf-cm)

a b c
Angle (°) —145,+110 | —110,+145 +240
-9507650 —7212700
Pulse (pulse) 17212700 19507650 +15736800
. . . . Not applied
Adjustable mechanical stop (J1) Applied Applied (standard)

220 C series Rev.6a



C12 Manipulator 5. Motion Range

5.2.2 Motion Range Setting of Joint #2

Remove the mechanical stop installed as standard and install the adjustable mechanical stop
(J2). (Joint #2 standard motion range —135° to +55°)

Hexagon socket head cap bolt M10x35%2 bolts
Strength Equivalent to ISO898-1 property class 10.9 or 12.9

Tightening torque 32.0 £ 1.6 N-m (326 £ 16 kgf-cm)

d e
d e
Angle (°) —125,+45 -135, +55
-9830500 —-10616940
Pulse(pulse) +3538980 +4325420
Adjustable mechanical stop (J2) Applied Applied (standard)

5.2.3 Motion Range Setting of Joint #3

Remove the mechanical stop installed as standard and install the adjustable mechanical stop
(J3). (Joint #3 standard motion range —61° to +202°)

Hexagon socket head cap bolt M6x15x2 bolts
Strength Equivalent to ISO898-1 property class 10.9 or 12.9
Tightening torque 13.0 £ 0.6 N-m (133 % 6 kgf-cm)

f g
Angle (°) =51,+192 =61, +202
—3342336 -3997696
Pulse(pulse) 112582912 113238272
Adjustable mechanical stop (J3) Applied Applied (standard)
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5.3 Restriction of Manipulator Operation by Joint Angle Combination

To prevent the arms of the Manipulator from interfering each other, the Manipulator
operation is restricted in the specified motion range according to the joint angle combination

of the Arm #1, #2, and #3.
The Manipulator operation is restricted and the Manipulator stops when the joint angles of

the Arm are within the colored area in the following figures.

The restriction to Manipulator operation is enabled:
- During CP motion command execution
- When you attempt to execute the motion command for moving the Manipulator to a target

point (or pose) in the specified motion range.

The restriction to the Manipulator operation is disabled:
- The Arms of the Manipulator momentarily go through the specified motion range during
the PTP motion command execution even though the joint angles of the Arms are in the

colored area of the figures above.
Combination of Joint #2 and #3

—110° <= J1 <= 110°
(deg.) 202

(-135, -5)

: ‘
51 (-81.9, -61)
5

- 0
Joint #2 Angle

Joint #3 Angle

55 (deg.)

-140°<J1 <-110° or 110°<J1<140°
—240° < J1<-220° or 220°<J1<240°

(deg.) 202
Q@
(@]
C
<
(s2]
H*
£
]
S

01135, -5)
124, -16)
, -16)
51 (-65.1, -61)
135 0 55 (deg.)

Joint #2 Angle
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—220° <=J 1<=-140° or 140° < J1<220°

(deg.) 202

Qo
D
c
<
[ap}
+H*
£
(o}
3

0 (-135, -5)

-112,-16) (-95, -20)
(_
61 (-40.7, -61)
135 0 55 (deg.)

Joint #2 Angle

The origin point is where the Manipulator’s installation face intersects with the rotation axis

of Joint #1.
For details on the coordinate system, refer to the EPSON RC+ Users Guide manual.
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5.5 Changing the Robot

This section describes how to change the Manipulator model on EPSON RC+.

B Changing the Manipulator should be done with great caution. It initializes the
robot calibration parameters (Hofs, CalPlIs), additional axis information, and PG
parameter data.

A Before changing the robot, make sure to save the calibration data by following
the procedure below.

CAUTION 1. Select the EPSON RC+ 7.0 menu-[Setup]-[System Configuration].

2. Select [Controller]- [Robots]-[Robot**]-[Calibration] from the tree list.
Then, click <Save>.

(1) Select the EPSON RC+ 7.0 menu-[Setup]-[System Configuration].

(2) Select [Controller]- [Robots]-[Robot**] from the tree list.

System Configuration ? X

= Startup Robot 1: Model

=-Controller
- General Model: C12-A14015
- Configuration Type T
- Preferences
- Simulator Reach: 1400 mm
= Drive Units Max payload:  12kg
- Robots

-
£ Inputs / Outputs Add
+]- Remaote Control
+-R5232
+-TCP /IP
+|- Force Sensing X Change..
- Security
- Vigion

Close

Delete

(3) Click the <Change...> button.

(4) The following dialog box will be displayed.
Input the robot name and serial number printed on the Signature label of the
Manipulator. Any serial number can be entered. However, enter the number printed
on the Signature label.

B Change Robat 7 x

Selected Robot

Robot Name: Model: C12-A14015
Reach: 1400 mm
Motion System: = Standard Max payload: 12kg

Drive Unit: Ccu

i
=5
\
Robot Joints
Series: ciz ~ g )
Model: [c12-a12018 ~|

Cance
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(5) Select the robot type in the [Robot type] box.
(6) Select the series name of the Manipulator in the [Series] box.

(7) Select the robot model in the [Model] box. Available robots will be displayed
according to the format of the currently installed motor driver. When [Dry run] is used,
all the Manipulators of the series selected in Step 6 will be displayed.

(8) Click the <OK> button. The Controller will be restarted.

The Cartesian (rectangular) range in the XY coordinate system of the Manipulator is
specified by the limited Manipulator operation area and the XYLIM setting.

The limited Manipulator operation area is defined so that the end effector does not interfere
with the rear side of the Manipulator. The XYLIM setting that you can determines the
upper and lower limits of the X and Y coordinates.

The limited Manipulator operation area and the XYLIM setting apply only to the software.
Therefore, these settings do not change the physical range. The maximum physical range
is based on the position of the mechanical stops.

These settings are disabled during a joint jogging operation. Therefore, be careful not to
allow the end effector to collide with the Manipulator or peripheral equipment.

The method for changing the XYLIM setting varies with the software used.

Set the XYLIM setting in [Tools]-[Robot manager]-[XYZ Limits] panel.
RC+ You may also execute the XYLim command from the [Command Window].
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6. Options

C12 series Manipulator has the following options.
6.1 Brake Release Unit
6.2 Camera Plate Unit
6.3 Tool Adapter (ISO flange)
6.4 Adjustable Mechanical Stops
6.5 User Wires and Pneumatic Tubes

6.1 Brake Release Unit

With the electromagnetic brake is ON (such as in Emergency Stop status), all arms don’t
move.

You can move the Arms by hand using the brake release unit while the Controller power is
OFF or right after unpacking.

m When connecting / replacing the brake release unit or the external short

connector, turn OFF the power to the Controller and the brake release unit.

WARNING Insertnlng and removing the connector while the power is ON may result in
electrical shock.

m Normally, release the brake of joints one by one. Take extra care if you need to
release the brakes of two or more joints simultaneously. Releasing the brakes of
two or more joints simultaneously may cause hands and fingers to be caught

A and/or equipment damage to or malfunction of the Manipulator as the arms of the

Manipulator may move in unexpected directions.
CAUTION , _ _
m After releasing the brake, the arm may fall by its own weight or move to the

unexpected direction. Make sure to prepare a countermeasure to prevent the arm
from falling and check the operation environment is safe.

Width 180 mm

Depth 150 mm

Height 87 mm

Weight (Cables are not included.) 1.7kg

Cable to the Manipulator 2m

M/C Short connector For M/C . power cable sﬁrt-circuit

View from A e
ﬂA [ untocxeo|
=:vocken !

o N ] emommmee-e-- 3

. * .
Power switch Power cable Power lamp  Brake release switches

* Item you should provide
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Power Cable

You must provide a power cable.
The power cable is required to meet the specifications below.

ltem

Specification

(1)
Plug

Comply with local safety regulation

- Class I (2P+PE), AC250V, 6A or 10A
Ex.: CEE Pub.7 Certified, CCC Certified, KC Certified,
BS1363 Certified, PSB Certified, BIS Certified, SABS
Certified
- Class I (2P+PE), AC125V, 7A or 12A or, 15A etc.
Ex.: UL Certified, PSE Certified, BSMI Certified

(2)
Flexible cable

Comply with IEC/EN standards or local safety regulation
Ex.: IEC 60227-1:  General requirements

IEC 60227-5:  Polyvinyl chloride insulated cables of rated
voltages up to and including 450/750 V
- Part 5: Flexible cables (cords)

EN 50525-1: General requirements

EN 50525-2-11: Electric cables - Low voltage energy cables
of rated voltages up to and including
450/750 V (Uo/U) - Part 2-11: Cables for
general applications - Flexible cables with
thermoplastic PVC insulation

3
Appliance
coupler

Comply with IEC/EN standards or local Safety regulation

- IEC/EN 60320-1: Appliance couplers for household and
similar general purposes - Part 1: General
requirements

- Standard Sheet C13: AC250V / 10A

NEUTRAL{WHT)

—I@_
EARTH(GRN)

LIVE(BLK)

[
-
3

NEUTRAL(WHT)

‘;@E
%

For Japan
Item Specification

Plug PSE Certified
Class I (2P+PE), AC125V, 7A or higher

Code PSE Certified
0.75mm? or larger

Connector PSE Certified
IEC 60320-1 Standard Sheet C13: AC125V/10A or higher

C series Rev.6a
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Precautions for use

A

m If the Manipulator is operated without connecting the brake release unit and the

external short connector, the brakes cannot be released and it may cause damage
on them. After using the brake release unit, be sure to connect the external short
connector to the Manipulator, or check connection of the connector for the brake
release unit.

Keep the external short connector.
Otherwise you cannot release the brakes.

If you turn ON the brake release unit while the brake release switch is being

CAUTION pressed, an unintended arm may move downward.

Before turning ON the brake release unit, make sure that the brake release switch
is not pressed.
If you turn ON the brake release unit without the connector, it may lead to the short
for the male pin used in the connector.
Before turning ON the brake release unit, make sure that the connector is
connected.
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Mount the brake release unit
(1) Turn OFF the Controller.

(2) If the M/C power cable is not connected to the
Controller:
Connect the M/C short connector,
or connect the Controller.
(Keep the Controller power OFF)

The M/C short connector can be purchased
singly.

If the M/C power cable is already connected to the
Controller:
Go to the step (3).

(3) Remove the external short connector.

NOTE  If the external short connector is the type which is

shown below, remove it with a tool.

External short connector

(4) Connect the brake release unit to the connector of the
connection cable.

|Connection cable
Connector
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Remove the brake release unit
(1) Turn OFF the brake release unit.

(2) Remove the power cable of the brake release unit.

(3) Disconnect the brake release unit from the connector of the connection cable.

(4) If the M/C short connector is connected to the M/C power cable, remove the short
conenctor.

(5) Connect the external short connector to the connector of the connection cable.

NOTE . L ..
e If the external short connector is the type which is shown below, connect it with a

tool.
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How to use the brake release unit

JAN

CAUTION

m After releasing the brake, the arm may fall by its own weight or move to the
unexpected direction. Make sure to prepare a countermeasure to prevent the arm
from falling and check the operation environment is safe.

® |f the arm you released its brake moves awkwardly or faster than usual, stop the
operation promptly and contact the supplier of your region. The brake release
unit may be broken.
If you keep operating the Manipulator, it may lead to the breakdown of the
Manipulator or you may get your hand or fingers caught.

L 1}
BRAKE_OPERATION
J1-05 SWITCH

View from A [
ﬂA [~ unLocken
= LGCKED |

1
]
1
1
]
'
]
'
]
'
]
]
1
]
1

Power switch Power cable* Powerlamp  Brake release switches

* Item you should provide

(1) Refer to “Mount the brake release unit” above to connect the brake release unit to the
connector of the connection cable.

(2) Plug the power cable into the brake release unit.
(3) Plug the power cable into the power supply plug.

(4) Turn ON the brake release unit.
When the brake release unit is enabled, the power lamp lights up.

(5) Press the switch of the arm (J1 to J6) you want to move and then move the arm.
Press the switch again. The brake will be released.
The brake will be enabled by pressing the switch once again.

NOTE  Move the arm the brake is released by two persons or more (one presses the switch and
&E one moves the arm). The arm can be very heavy and needs the significant force to
move.
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6.2 Camera Plate Unit

To mount a camera to the C12 series Manipulator, you need to mount the camera plate unit

232

NOTE

&

first.

Appearance of arm end with camera

Camera plate unit

(small washer)

Parts included Qty.
A Camera adapter plate 1
B Camera mid plate 1
C  Camera base plate 1
D  Hexagon socket head screws 6
M4x12
E  Hexagon socket head screws )
M4x20
F  Plain washer for M4 )

Installation

A: Camera adapter plate
B: Camera mid plate
C: Camera base plate

For details of tightening the hexagon socket head screws, refer to “Regular Inspection 3.4

Tightening Hexagon Socket Head Bolts”

Mounting holes for the camera base plate on the C12 series Manipulator

Camera base plate
mounting hole

For the installation steps, refer to the following manual:
EPSON RC+ Option Vision Guide 7.0 Hardware & Setup
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Dimension of the camera plate unit
6xM4 depth 8.5
(for securing cables)
0 —
o B
s 5 g
20 25
Y
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Dimensions X and Y will change depending on the position of camera mid plate and camera
size. Refer to the table below for the values.

Camera mid plate

The camera mid plate uses the mounting holes o 0 PN
AtoD. @ @ @
By using the different mounting holes, it can be

Q
mounted to the camera base plate in the . 5 °© A ¥

. . D
different four positions. @} @ @%_ SN
o) o,
[Ip)
20 20 20 |5 ~

Camera and C12 series Manipulator Joint #5 motion range (reference values)

The Joint #5 motion range varies depending on the mounting position of camera mid plate

and the camera you are using.

The table below shows the motion range (reference values) based on the available cameras
for this option and the mounting positions of the camera mid plate. The values in the table
may vary depending on how to secure the cables.

By changing the Y position, you can extend the distance from the end effector mounting
surface to the camera. Also, you can attach the larger end effector. However, be careful
about the Joint #5 motion range that will be limited in this case.

A B C D X

USB camera,
) -135t0 +70° | —135to +60° | —135to +45° | —135to+35° | 95.5 mm
GigE camera

A B C D

Y 50 mm 30 mm 10 mm —10 mm

Direction of the Joint #5 motion
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6.3 Tool Adapter (ISO Flange)

Using the tool adapter, you can mount the end effector whose dimensions are designed for

the ISO flange to the C12 series Manipulators.

Hexagon socket head screw  M5x15

Parts included Qty.
ISO flange 1
Flange 1
Pin 2
Hexagon socket head screw with low head M5x10 6
4

Dimensions of ISO flange

4-M5 depth 12
(at 90 ° pitch)

25 H7("3""3depth 5
9315 @20 H7(*3%%")depth 4

* Each dimension and tolerance complies with ISO9409-1-31.5-4-MS5.

C series Rev.6a
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To mount the ISO flange

NOTE For details of tightening the hexagon socket head screws, refer to “Regular Inspection 3.4
& Tightening Hexagon Socket Head Bolts”
(1) Press-fit the pin to the Arm #6 end flange.

Pin projection : 4 mm from the flange

(2) Align the pin and the pin hole on the flange, and then
mount the flange.

Hexagon socket head screw: 4-M5x15

Hexagon socket
head screw 4-M5x15

Flange

(3) Press-fit the pin to the installed flange.

Pin protrusion: 4 mm from the flange

(4) Align the pin and the pin hole on the ISO flange, and
then mount the ISO flange.

Hexagon socket head screw
with low head: 6-M5x10 "~ ISO flange

Hexagonal socket head
screw with low head
6-M5%10

6.4 Adjustable Mechanical Stops

This option is used to mechanically limit the motion range of the Manipulator.

For installation and angle restriction measures, refer to “5.2 Motion Range Setting by

Mechanical Stops”.
Adjustable mechanical stop (J1)
Item Qty.
Adjustable mechanical stop (J1) 1
Hexagon socket head screw M12x30 2
Adjustable mechanical stop (J2)
Item Qty.
Adjustable mechanical stop (J2) 1
Hexagon socket head screw M10x35 2
Adjustable mechanical stop (J3)
Item Qty.
Adjustable mechanical stop (J3) 1
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Hexaion socket head screw M6x15 2

Use the following options when using the internal wiring and tubing for the end effector
drive.

They are attached to Manipulators as standard. The parts can be additionally purchased in
case of lost or shortage.

Fitting for customer use (g6 straight)

Iltem Qty. |Manufacturer Standard
06 straight fitting 2 SMC KQ2S06-M6N

Fitting for customer use (26 elbow)

ltem Qty. |Manufacturer Standard
06 elbow fitting 2 SMC KQ2L06-M6N

Standard user connector kit (D-sub)

ltem Qty. | Manufacturer Standard
Connector 2 JAE DA-15PF-N (Solder type)

(Connector setscrew:

Clamp hood 2 HRS | HDA-CTH(4-40)(10
Amp oo 4000y 40 une
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Regular Inspection

Performing inspection properly is essential to prevent trouble and ensure safety.
This volume describes the inspection schedule and contents.
Inspect according to the schedule.







Regular Inspection 1. Regular Inspection for C4 Manipulator

1. Regular Inspection for C4 Manipulator

This chapter describes maintenance inspection procedures. Performing maintenance

inspection properly is essential to prevent trouble and ensure safety.
Be sure to perform the maintenance inspections in accordance with the schedule.

1.1 Inspection
1.1.1 Schedule for Inspection

Inspection points are divided into five stages: daily, monthly, quarterly, biannual, and annual.
The inspection points are added every stage.

If the Manipulator is operated for 250 hours or longer per month, the inspection points must
be added every 250 hours, 750 hours, 1500 hours, and 3000 hours operation.

Inspection Point
Daily Monthly Quarterly Biannual Annual Overhaul
inspection inspection inspection inspection inspection | (replacement)

1 month (250 h) N

2 months (500 h) N

3 months (750 h) N N

4 months (1000 h) N

5 months (1250 h) > N

6 months (1500 h) ? N N v

7 months (1750 h) g v

8 months (2000 h) < N

9 months (2250 h) < v \
10 months (2500 h) v
11 months (2750 h) v
12 months (3000 h) N N v v
13 months (3250 h) N

20000 h \

h = hour
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1.1.2 Inspection Point

Inspection Item

Inspection Point Inspection Place Daily | Monthly | Quarterly | Biannual | Annual
Check looseness or backlash of End effector mounting bolts N N N \/ \/
bolts/screws. Manipulator mounting bolts \ \ \ V V

External connectors on
Check looseness of connectors. Manipulator (on the N N N \/ Y
connector plates etc.)

External appearance of

Visually cr.1eck for external defects. Manipulator \/ v v Y Y
Clean up if necassary. External cables \/ \/ V V
Check for bends or improper

location. Repair or place it properly if | Safeguard etc. \/ v \/ Y Y

necessary.

) The external short connector
Check either the external short .
) on the back side of the
connector or the brake release unit , S S S Y Y
) Manipulator, or the brake
connector is connected. .
release unit connector.

Check the brake operation Brake for arm #1 to #6 N N N \/ \/

Check whether unusual sound or

Whole v v v N N

vibration occurs.
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Inspection Method

Inspection Point

Inspection Method

Check looseness or backlash of

bolts/screws.

Use a hexagonal wrench to check that the end effector mounting bolts and
the Manipulator mounting bolts are not loose.
When the bolts are loose, refer to “1.4 Tightening Hexagon Socket Head
Bolts” and tighten them to the proper torque.

Check looseness of connectors.

Check that connectors are not loose.

When the connectors are loose, reattach it not to come off.

Visually check for external defects.

Clean up if necessary.

Check the appearance of the Manipulator and clean up if necessary.
Check the appearance of the cable, and if it is scratched, check that there is

no cable disconnection.

Check for bends or improper
location. Repair or place it properly if
necessary.

Check that the safeguard, etc. are located properly.

If the location is improper, place it properly.

Check either the external short
connector or the brake release unit

connector is connected.

Check that either the external short connector or
the brake release unit connector is connected.

When it is not connected, connect it.

Check the brake operation

Check that the arm does not fall when in MOTOR OFF.
If the arm falls when in MOTOR OFF and the brake is not released, contact
the supplier.

Check whether unusual sound or

vibration occurs.

Check that there is no unusual sound or vibration when operating.

If there is something wrong, contact the supplier.
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Overhaul (replacement) shall be performed by personnel who has taken a proper training.

For details, refer to “Safety Manual —Training”.

The reduction gear units and the bevel gear need greasing regularly.

Greasing part Greasing Interval

Notice

All Joints | Reduction gear units

Joint# 6 |Bevel gear

Overhaul timing

Greasing shall be performed by personnel
who has taken a proper training.
For details, “C series Maintenance Manual”

Hexagon socket head cap bolts (hereinafter, “bolts”) are used in places where mechanical

strength is required. These bolts are fastened with the tightening torque shown in the

following tables.

When it is required to refasten the bolts in some procedures in this manual (except special
cases as noted), use a torque wrench so that the bolts are fastened with appropriate tightening

torque as shown below.

Bolt Tightening Torque See below for the set screw.

M3 2.0+ 0.1 N-m (21 + 1 kgf-cm) Set Screw Tightening Torque

M4 4.0+0.2N-m (41 2 kgf-cm) M4  124+0.1Nm (26 + 1 kgfcm)
M5 8.0+ 0.4 N-m (82 + 4 kgf-cm) M5 13.9+02Nm (40 2 kgf-cm)

M6 | 13.0+0.6 N-m (133 6 kgf-cm)

M8 32.0 + 1.6 N-m (326 + 16 kgf-cm)

M10 58.0 + 2.9 N-m (590 + 30 kgf-cm)

M12  |100.0 £ 5.0 N-m (1,020 + 51 kgf-cm)

It is recommended to fasten the bolts aligned on a circumference in a crisscross pattern as

shown in the figure below.

1

Bolt hole

3

Do not fasten all bolts securely at one time. Divide the
number of times to fasten the bolts into two or three and
fasten the bolts securely with a hexagonal wrench.
Then, use a torque wrench to fasten the bolts with
tightening torques shown in the table above.
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2. Regular Inspection for C8 Manipulator

This chapter describes maintenance inspection procedures. Performing maintenance

inspection properly is essential to prevent trouble and ensure safety.
Be sure to perform the maintenance inspections in accordance with the schedule.

2.1 Inspection
2.1.1 Schedule for Inspection

Inspection points are divided into five stages: daily, monthly, quarterly, biannual, and annual.
The inspection points are added every stage.

If the Manipulator is operated for 250 hours or longer per month, the inspection points must
be added every 250 hours, 750 hours, 1500 hours, and 3000 hours operation.

Inspection Point
Daily Monthly Quarterly Biannual Annual Overhaul
inspection inspection inspection inspection inspection | (replacement)

1 month (250 h) N
2 months (500 h)
3 months (750 h)
4 months (1000 h)
5 months (1250 h)
6 months (1500 h)
7 months (1750 h)
8 months (2000 h)
9 months (2250 h)
10 months (2500 h)
11 months (2750 h)
12 months (3000 h)
13 months (3250 h)

Aep Alans 10adsu|

B R R D R R .

20000 h R
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2.1.2 Inspection Point

Inspection Item

Inspection Point Inspection Place Daily | Monthly | Quarterly | Biannual | Annual
Check looseness or backlash of End effector mounting bolts N N N \/ \/
bolts/screws. Manipulator mounting bolts \ \ \ V V

External connectors on
Check looseness of connectors. Manipulator (on the N N N \/ Y
connector plates etc.)

External appearance of

Visually cr.1eck for external defects. Manipulator \/ v v Y Y
Clean up if necassary. External cables \/ \/ V V
Check for bends or improper

location. Repair or place it properly if | Safeguard etc. \/ v \/ Y Y

necessary.

) The external short connector
Check either the external short .
) on the back side of the
connector or the brake release unit , S S S Y Y
) Manipulator, or the brake
connector is connected. .
release unit connector.

Check the brake operation Brake for arm #1 to #6 N N N \/ \/

Check whether unusual sound or

Whole v v v N N

vibration occurs.

Check that fan is working.
(only for C8-A1401***(C8XL))

Fan v v v N N
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Inspection Method

Inspection Point

Inspection Method

Check looseness or backlash of

bolts/screws.

Use a hexagonal wrench to check that the end effector mounting bolts and
the Manipulator mounting bolts are not loose.
When the bolts are loose, refer to “2.4 Tightening Hexagon Socket Head
Bolts” and tighten them to the proper torque.

Check looseness of connectors.

Check that connectors are not loose.

When the connectors are loose, reattach it not to come off.

Visually check for external defects.

Clean up if necessary.

Check the appearance of the Manipulator and clean up if necessary.

Check the appearance of the cable, and if it is scratched, check that there
is no cable disconnection.

Check for bends or improper location.

Repair or place it properly if necessary.

Check that the safeguard, etc. are located properly.

If the location is improper, place it properly.

Check either the external short
connector or the brake release unit

connector is connected.

Check that either the external short connector or the brake release unit
connector is connected.

When it is not connected, connect it.

*
o] EOH s
*

. —
5 ‘]EEHHHH |
lo

Cable backward [l llﬂ[lll:

Cable downward

Check the brake operation

Check that the arm does not fall when in MOTOR OFF.
If the arm falls when in MOTOR OFF and the brake is not released,
contact the supplier.

Check whether unusual sound or

vibration occurs.

Check that there is no unusual sound or vibration when operating.

If there is something wrong, contact the supplier.

Check that fan is working.
(only for C8-A1401***(C8XL))

Check that the fan is working when in MOTOR
ON.

If the fan is not working when in MOTOR ON,
contact the supplier.
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Overhaul (replacement) shall be performed by personnel who has taken a proper training.
For details, refer to “Safety Manual —Training”.

The reduction gear units and the bevel gear need greasing regularly.

Greasing part Greasing Interval Notice
Greasing shall be performed by personnel who

Overhaul timing has taken a proper training.
Joint# 6 | Bevel gear For details, “C series Maintenance Manual’

All Joints | Reduction gear units

Hexagon socket head cap bolts (hereinafter, “bolts”) are used in places where mechanical
strength is required. These bolts are fastened with the tightening torque shown in the
following tables.

When it is required to refasten the bolts in some procedures in this manual (except special
cases as noted), use a torque wrench so that the bolts are fastened with appropriate tightening
torque as shown below.

Bolt Tightening Torque See below for the set screw.

M3 2.0+ 0.1 N-m (21 1 kgf-cm) Set Screw Tightening Torque

M4 4.0+0.2N-m (41 2 kgf-cm) M4  124+0.1Nm (26 + 1 kgfcm)
M5 8.0+ 0.4 N-m (82 + 4 kgf-cm) M5 3.9+ 0.2N-m (40 + 2 kgf-cm)
M6 13.0 £ 0.6 N-m (133 + 6 kgf-cm) M6 8.0+ 04 Nm (82+4kgfcm)
M8 | 32.0+ 1.6 N-m (326 + 16 kgf-cm)

M10 | 58.0+2.9 N-m (590 30 kgf-cm)

M12  [100.0 5.0 N-m (1,020 + 51 kgf-cm)

It is recommended to fasten the bolts aligned on a circumference in a crisscross pattern as

shown in the figure below.

1 Do not fasten all bolts securely at one time. Divide the
5 8 number of times to fasten the bolts into two or three and
Bolt hole fasten the bolts securely with a hexagonal wrench.
3 4 Then, use a torque wrench to fasten the bolts with
tightening torques shown in the table above.
7 6
2
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3. Regular Inspection for C12 Manipulator

This chapter describes maintenance inspection procedures. Performing maintenance

inspection properly is essential to prevent trouble and ensure safety.
Be sure to perform the maintenance inspections in accordance with the schedule.

3.1 Inspection
3.1.1 Schedule for Inspection

Inspection points are divided into five stages: daily, monthly, quarterly, biannual, and annual.
The inspection points are added every stage.

If the Manipulator is operated for 250 hours or longer per month, the inspection points must
be added every 250 hours, 750 hours, 1500 hours, and 3000 hours operation.

Inspection Point
Daily Monthly Quarterly Biannual Annual Overhaul
inspection inspection inspection inspection inspection | (replacement)

1 month (250 h) N
2 months (500 h)
3 months (750 h)
4 months (1000 h)
5 months (1250 h)
6 months (1500 h)
7 months (1750 h)
8 months (2000 h)
9 months (2250 h)
10 months (2500 h)
11 months (2750 h)
12 months (3000 h)
13 months (3250 h)

Aep Alans 10adsu|

B R R D R R .
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3.1.2 Inspection Point

Inspection Item

Inspection Point Inspection Place Daily | Monthly | Quarterly | Biannual | Annual
Check looseness or backlash of End effector mounting bolts N N N \/ \/
bolts/screws. Manipulator mounting bolts \ \ \ V V

External connectors on
Check looseness of connectors. Manipulator (on the N N N \/ Y
connector plates etc.)

External appearance of

Visually cr.1eck for external defects. Manipulator \/ v v Y Y
Clean up if necassary. External cables \/ \/ V V
Check for bends or improper

location. Repair or place it properly if | Safeguard etc. \/ v \/ Y Y

necessary.

) The external short connector
Check either the external short .
) on the back side of the
connector or the brake release unit , S S S Y Y
) Manipulator, or the brake
connector is connected. .
release unit connector.

Check the brake operation Brake for arm #1 to #6 N N N \/ \/

Check whether unusual sound or

Whole v v v N N

vibration occurs.
Check that fan is working. Fan N N N \/ \/
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Inspection Method

Inspection Point

Inspection Method

Check looseness or backlash of

bolts/screws.

Use a hexagonal wrench to check that the end effector mounting bolts and
the Manipulator mounting bolts are not loose.
When the bolts are loose, refer to “3.4 Tightening Hexagon Socket Head
Bolts” and tighten them to the proper torque.

Check looseness of connectors.

Check that connectors are not loose.

When the connectors are loose, reattach it not to come off.

Visually check for external defects.

Clean up if necessary.

Check the appearance of the Manipulator and clean up if necessary.

Check the appearance of the cable, and if it is scratched, check that there
is no cable disconnection.

Check for bends or improper location.

Repair or place it properly if necessary.

Check that the safeguard, etc. are located properly.

If the location is improper, place it properly.

Check either the external short
connector or the brake release unit
connector is connected.

Check that either the external short connector or the brake release unit
connector is connected.

When it is not connected, connect it.

*
o] EOH s
*

. —
5 ‘]EEHHHH |
lo

Cable backward [l llﬂ[lll:

Cable downward

Check the brake operation

Check that the arm does not fall when in MOTOR OFF.
If the arm falls when in MOTOR OFF and the brake is not released,

contact the supplier.

Check whether unusual sound or

vibration occurs.

Check that there is no unusual sound or vibration when operating.

If there is something wrong, contact the supplier.

Check that fan is working.

Check that the fan is working when in MOTOR
ON.

If the fan is not working when in MOTOR ON,
contact the supplier.
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Overhaul (replacement) shall be performed by personnel who has taken a proper training.
For details, refer to “Safety Manual Training”.

The reduction gear units and the bevel gear need greasing regularly.

Greasing part

Greasing Interval

Notice

All Joints

Reduction gear units

Joint# 6

Bevel gear

Overhaul timing

Greasing shall be performed by personnel who
has taken a proper training.
For details, see “C series Maintenance

Manual’

Hexagon socket head cap bolts (hereinafter, “bolts”) are used in places where mechanical
strength is required. These bolts are fastened with the tightening torque shown in the

following tables.

When it is required to refasten the bolts in some procedures in this manual (except special
cases as noted), use a torque wrench so that the bolts are fastened with appropriate tightening

torque as shown below.

Bolt Tightening Torque See below for the set screw.

M3 2.0+ 0.1 N-m (21 £ 1 kgf-cm) Set Screw Tightening Torque

M4 4.0+0.2N-m (41 + 2 kgf-cm) M4  |24+0.1Nm (26 1kgf-cm)
M5 8.0 £ 0.4 N-m (82 * 4 kgf-cm) M5  [3.9+0.2Nm (40 * 2 kgf-cm)
M6 13.0 £ 0.6 N-m (133 + 6 kgf-cm) M6  |8.0+0.4Nm (824 kgf-cm)

M8 32.0+1.6 Nm

326 t 16 kgf-cm)

M10 58.0 # 2.9 N-m

590 + 30 kgf-cm)

M12 100.0 + 5.0 N-m

I~ e~ =~~~ I~

1,020 + 51 kgf-cm)

It is recommended to fasten the bolts aligned on a circumference in a crisscross pattern as

shown in the figure below.

Bolt hole

1

3

Do not fasten all bolts securely at one time. Divide the
number of times to fasten the bolts into two or three and
fasten the bolts securely with a hexagonal wrench.
Then, use a torque wrench to fasten the bolts with
tightening torques shown in the table above.
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Appendix A: Specifications

C4 Specifications

Item Specification
Model Number C4-A601** C4-A901**
Model Name C4 C4L
Mounting type Table Top mounting (Ceiling mounting) *1

Weight (not include the weight of cables
or shipping jigs)

27 kg (59.5 Ibs.) 30 kg (66.1 Ibs.)

Driving method | All joints

AC servo motor

Joint #1 450°/s 275°/s
Joint #2 450°/s 275°s
Max. operating Joint #3 514°/s 289°/s
speed *2 Joint #4 555°/s
Joint #5 555°/s
Joint #6 720°/s
Maximum synthetic speed 9459 mm/s 8495 mm/s
Repeatability Joint #1 to #6 +0.02 mm +0.03 mm
+170° =170°
Joint #1 (UL specification + 160°)
+ 180° without the mechanical stop
Max. motion range Jo%nt #2 — 160° to + 65°
Joint #3 —51°to + 225°.
Joint #4 +200°
Joint #5 +135°
Joint #6 +360°
+ 8102633
Joint #1 + 4951609 (UL specification £7626008)
+ 5242880 + 8579259
without the mechanical stop | without the mechanical stop
Max. pulse range | Joint #2 — 4660338 to + 1893263 — 7626008 to + 3098066
Joint #3 — 1299798 to + 5734400 | —2310751 to + 10194489
Joint #4 + 4723316
Joint #5 + 3188238
Joint #6 + 6553600
Joint #1 0.0000343°/pulse 0.0000210°/pulse
Joint #2 0.0000343°/pulse 0.0000210°/pulse
Resolution Jo%nt #3 0.0000392°/pulse 0.0000221°/pulse
Joint #4 0.0000423°/pulse
Joint #5 0.0000423°/pulse
Joint #6 0.0000549°/pulse
Joint #1 400 W
Joint #2 400 W
Motor rated Joint #3 150 W
capacity Joint #4 S50 W
Joint #5 50 W
Joint #6 50 W
Rated 1 kg
Payload *3 Max 4 kg
' 5 kg with arm downward positioning
Joint #4 4.41 N'm (0.45 kgf'm)
ﬁﬂfnvﬁi?le Joint #5 4.41 N'm (0.45 kgf'm)
Joint #6 2.94 N-m (0.3 kgf'm)
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Item Specification
Model Number C4-A601** C4-A901**
Model Name C4 C4L
Allowable Joint #4 0.15 kg'm2
moment of Joint #5 0.15 kg'm2
inertia (GD2/4) *4 | Joint #6 0.10 kg-m2

Installed wire for customer use

9 wires (D-sub)

Installed pneumatic tube for customer use  *5

4 pneumatic tubes,
Allowable pressure: 0.59MPa (6 kgf/cm?2) (86 psi)

Ambient 5 10 40° *7
. Temperature
requirements v | Ambientrlaive 20 10 80 % (no condensation)
requirements humidity 0
Vibration 4.9 m-s2 (0.5 G) or less
Noise level  *8 LAcq=70.2 dB (A) LAeq=70dB (A)
or lower
Environment Standard / Cleanroom model & ESD *9
Applicable Controller RC700, RC700-A (UL specification: RC700-A only)
For fixing and signal 0.09 kg/m
(common to all lengths)
For fixing and power 0.33 kg/m
(3m,5m, 10 m)
Cable For fixing and power 0.42 kg/m
weight (15 m, 20 m)
For fixing and power 0.33 kg/m
(Cable
only) (UL specifications, common
Y to all lengths)
For movable and signal 0.14 kg/m
(common to all lengths)
For movable and power 0.38 kg/m
(common to all lengths)
For fixing and signal ¢7.7 mm (typ)
(common to all lengths)
For fixing and power 214.1 mm (typ)
(3m,5m, 10 m)
For fixing and power ¢ 16.9 mm (typ)
MC | Outer (15 m, 20 m)
. For fixing and power @14.1 mm (typ)
cable | diameter - .
(UL specifications, common
to all lengths)
For movable and signal ©10.5 mm (typ)
(common to all lengths)
For movable and power 217.0 mm (typ)
(common to all lengths)
For fixing and signal 47 mm
(common to all lengths)
For fixing and power 85 mm
(3m,5m, 10 m)
Minimum For fixing and power 102 mm
bending (15 m, 20 m)
radius For fixing and power 85 mm
%10 (UL specifications, common
to all lengths)
For movable and signal 100 mm
(common to all lengths)
For movable and power 100 mm
(common to all lengths)
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Item Specification
Model Number C4-A601** C4-A901**
Model Name C4 C4L
SPEED 5 (100)
ACCEL *11 5,5 (120, 120)
Default values SpeedS 50 (2000)
(Max.  setting | AccelS 200 (25000) | 200(15000) *12
values) Fine 10000, 10000, 10000, 10000, 10000, 10000
(65535, 65535, 65535, 65535, 65535, 65535)
Weight 1 (5)
CE Marking
EMC Directive, Machinery Directive, ROHS Directive
UKCA Marking
Safety standard EMC Regulations, Machinery Regulations, RoHS
Regulations
KC Marking, KCs Marking
UL standards
UL1740, CAN/CSA-Z434
*1: Manipulators are set to “Table Top mounting” at shipment. To use the Manipulators as “Ceiling

*2:
*3:

*4.

*5:

*6:

mounting”, you need to change the model settings.
For details on how to change the model settings, refer to “C4 Manipulator 5.5 Changing the Robot”, and
“EPSON RC+ User's Guide Robot Configuration”.

In case of PTP control

If the payload exceeds the maximum payload, refer to the section “Restrictions on payload exceeding the
maximum payload” in “C4 Manipulator 4.3.1 WEIGHT Setting”.

If the center of gravity is at the center of each arm. If the center of gravity is not at the center of each arm,
set the eccentric quantity using INERTIA command.

For details of the installed pneumatic tube for customer use, refer to “C4 Manipulator 3.6 User Wires and
Pneumatic Tubes”.

For details of the environmental requirements, refer to “C4 Manipulator 3.1 Environmental Conditions”.

C series Rev.6a 257



Appendix A: Specifications

*7:

*8:

*9:

*10:

*11:

*12:
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When the product is used in a low temperature environment around the minimum temperature of the
product specification, or when the product is suspended for a long time on holidays or at night, a collision
detection error may occur due to the large resistance of the drive unit immediately after the start of

operation. In such a case, it is recommended to warm up for about 10 minutes.

Conditions of Manipulator at measurement are as follows:

Operating conditions: Under rated load, 6 arms simultaneous motion, maximum speed,
maximum acceleration/deceleration, and duty 50%.

Measurement point: 1000 mm apart from the rear of Manipulator

The exhaust system in the Cleanroom-model Manipulator draws air from the base interior and arm cover
interior.

A crack or other opening in the base unit can cause loss of negative air pressure in the outer part of the
arm, which can cause increased dust emission.

Cleanliness level : Class ISO 3 (ISO14644-1)

Exhaust System : Fitting for 8 mm pneumatic tube
Refer to “C4 Manipulator 3.6 User Wires and Pneumatic Tubes”.
60 L/min vacuum
Exhaust tube : Polyurethane tube
Outer diameter: @8 mm (Inner diameter: @5 to 6 mm)
ESD specification uses resin materials with antistatic treatment. This model controls adhesion of dust

due to electrification.

Note the following points when wiring the movable MC cable.
- Install the cable not to apply a load to the connector.

- Bend the cable at the minimum bending radius of the movable part or more. The bending radius (a) and

dimensions are shown in the figure below.
i M/C cable

N

Connector

In general use, Accel setting 100 is the optimum setting that maintains the balance of acceleration and
vibration when positioning. Although values larger than 100 can be set to Accel, it is recommended to
minimize the use of large values to necessary motions since operating the Manipulator continuously with
the large Accel setting may shorten the product life remarkably.

Maximum AccelS setting value for payload of 4 kg or more is 12000.
Although setting the value exceeding 12000 does not cause an error, do not set the value in order to prevent
Manipulator malfunction.
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ltem Specification
Model Number C8-AT701*** C8-A901*** C8-A1401***
Model Name C8 C8L C8XL
Mounting type*1 Table Top mounting, Ceiling mounting, Wall mounting
i Standard
x]:tl%ll(ljude the weight of cables | Cleanroom & ESD 49 kg (108 1bs.) | 52 kg (1151bs.) | 62 kg (137 Ibs.)
or shipping jigs) Protection 53kg (117 1bs.) | 56 kg (123 Ibs.) | 66 kg (146 Ibs.)
Driving method All joints AC servo motor
Joint #1 331°/s 294°/s 200°/s
Joint #2 332°/s 300°/s 167°/s
. Joint #3 450°/s 360°/s 200°/s
Max. operating speed *2 Toint #4 480°/s
Joint #5 450°/s
Joint #6 720°/s
Maximum synthetic speed 8958 mm/s 9679 mm/s 8858 mm/s
Repeatability Joints #1 to #6 +0.02 mm +0.03 mm + 0.05 mm
Joint #1 + 240°
Joint #2 —158°to + 65° | — 158°to + 65° | — 135° to + 55°
Max. motion range Joint #3 =617 to + 202
’ Joint #4 +200°
Joint #5 + 135°
Joint #6 + 360°
Joint #1 + 9507090 + 10695600 + 15736800
Joint #2 —6245685 to — 6903178 to — 10616940 to
+2569428 +2839915 +4325420
. —1776754 to — 2220949 to —3997696 to
Max. pulse range Joint #3 5883677 17354618 13238272
Joint #4 + 5461400
Joint #5 + 3932280
Joint #6 + 6553800
Joint #1 0.0000252°/pulse [0.0000224°/pulse |0.0000153°/pulse
Joint #2 0.0000253°/pulse |0.0000229°/pulse |0.0000127°/pulse
Resolution Joint #3 0.0000343°/pulse |0.0000275°/pulse |0.0000153°/pulse
Joint #4 0.0000366°/pulse
Joint #5 0.0000343°/pulse
Joint #6 0.0000549°/pulse
Joint #1 1000 W
Joint #2 750 W
. Joint #3 400 W
Motor rated capacity Toint #4 100 W
Joint #5 100 W
Joint #6 100 W
Payload *3 ﬁ:}e('d ; Eg
Joint #4 16.6 N-m (1.69 kgf-m)
Allowable moment Joint #5 16.6 N-m (1.69 kgf'm)
Joint #6 9.4 N'm (0.96 kgf-m)
Allowabl ¢ of Joint #4 0.47 kg-m2
inefg;a(G‘]’;%“f: © Joint #5 0.47 kg'm2
Joint #6 0.15 kg-m2
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ltem Specification
Model Number C8-AT70]*** C8-A90] *** C8-A1401%**
Model Name C8 C8L C8XL

Installed wire for customer use

15 wires (D-sub)

8 pin (RJ45) Cat 5e or equivalent
6 pin (for Force Sensor)

Installed pneumatic tube for customer use *5

96 mm pneumatic tubes (2 tubes),
Allowable pressure: 0.59 MPa (6 kgf/cm2) (86 psi)

Ambient Temperature

5 to 40°C *7

10 to 80 % (no condensation)

Environmental Ambient relative
requirements *6 humidity
Vibration

4.9 m-s2 (0.5 G) or less

Noise level *8

LAeq=71.9dB (A) | LAeq=70dB (A) or lower

Standard

Environment Cleanroom model & ESD *9
Protection model (IP67) *10
Applicable Controller RC700-A, RC700DU-A
For fixing and signal 0.09 kg/m
(common to all lengths)
For fixing and power 0.38 kg/m
(B3m,5m, 10 m)
Cable weight | For fixing and power 0.43 kg/m
(Cable only) (15m, 20 m)
For movable and signal 0.19 kg/m
(common to all lengths)
For movable and power 0.46 kg/m
(common to all lengths)
For fixing and signal 97.7 mm (typ)
(common to all lengths)
For fixing and power 915.4 mm (typ)
(B3m,5m, 10 m)
For fixing and power 017.4 mm (typ)
MC cable Outer diameter | (15 m, 2(? m) '

For movable and signal
(common to all lengths)

212.1 mm (typ)

For movable and power
(common to all lengths)

919.3 mm (typ)

For fixing and signal 47 mm
(common to all lengths)
For fixing and power 93 mm
(3m,5m, 10 m)
Minimum For fixing and power 105 mm
bending radius | (15 m, 20 m)
*11 For movable and signal 100 mm
(common to all lengths)
For movable and power 100 mm
(common to all lengths)
Speed 3 (100)
Accel *12 5,5 (120, 120)
SpeedS 50 (2000)
Default values AccelS *13 200 (35000) ‘ 120 (25000)
(Max. setting values) Fine 10000, 10000, 10000, 10000, 10000, 10000
(131070, 131070, 131070, 131070, 131070, 131070)
Weight 3(8)
Inertia 0.03 (0.15)
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ltem Specification
Model Number C8-AT701*** C8-A90] *** C8-A1401%**
Model Name C8 C8L C8XL
CE Marking
EMC Directive, Machinery Directive, RoHS
Directive
UKCA Marking
Safety standard EMC Regulations, Machinery Regulations, RoHS
Regulations
KC Marking, KCs Marking
UL standards
UL1740, CAN/CSA-Z434

*1:

*2:
*3:
*4.

*5:

*6:

*7:

*8:

*9:

LR N3

Mounting types other than “Table Top mounting”, “Ceiling mounting”, and “Wall mounting” are out of
specification.

In case of PTP control
Do not apply the load exceeding the maximum payload.

If the center of gravity is at the center of each arm. If the center of gravity is not at the center of each arm,
set the eccentric quantity using INERTIA command.

For details of the installed pneumatic tube for customer use, refer to “C8 Manipulator 3.6 User Wires and
Pneumatic Tubes”.

For details of the environmental requirements, refer to “C8 Manipulator 3.1 Environmental Conditions”.

When the product is used in a low temperature environment around the minimum temperature of the product
specification, or when the product is suspended for a long time on holidays or at night, a collision detection
error may occur due to the large resistance of the drive unit immediately after the start of operation. In such
a case, it is recommended to warm up for about 10 minutes.

Conditions of Manipulator at measurement are as follows:

Operating conditions: Under rated load, 6 arms simultaneous motion, maximum speed,

maximum acceleration/deceleration, and duty 50% for C8/ C8L, 30% for C8XL.
Measurement point: 1000 mm apart from the rear of Manipulator
The exhaust system in the Cleanroom-model Manipulator draws air from the base interior and arm cover
interior.
A crack or other opening in the base unit can cause loss of negative air pressure in the outer part of the
arm, which can cause increased dust emission.

Cleanliness level : C8,C8L ISO Class 3 (ISO14644-1)
: C8XL ISO Class 4 (ISO14644-1)
Exhaust system  : Fitting for 912 mm pneumatic tube
(Reference: C8 Manipulator 3.6 User Wires and Pneumatic Tubes)
60 L/min vacuum
Exhaust tube . Polyurethane tube Outer diameter: @8 mm (Inner diameter: 5 to 6 mm)
ESD specification uses resin materials with antistatic treatment. This model controls adhesion of dust
due to electrification.
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*10 Protection level for the protection-model Manipulators is IP67 (IEC standard). The Manipulators can be
used in environments where the possibility of dust, water, and water-soluble cutting oil falling of the
Manipulator exists.

However, please be careful of the following:
- The Manipulator is not rust-proofed. Do not use the Manipulator in environment where corrosive
liquids exist.
- Fluids that deteriorate the sealing materials, such as organic solvents, acids, alkalis, and chlorine
cutting fluids, cannot be used
- The Manipulator cannot be used for underwater operations.
- The Controller does not have protection features against the environment (Controller’s protection
level: 1P20)
Make sure to install the system where environmental requirements for the Controller are satisfied.
<Reference>
- IP40 of IEC standard
[Protection level against ingress of solid objects]
Protection from entry by solid objects with a diameter or thickness greater than 1.0 mm.
[Protection level against ingress of liquids]
No protection
- IP67 of IEC standard
[Protection level against ingress of solid objects]
Totally protected against dust.
[Protection level against liquids]
Protection from ingress of water in harmful quantity when the Manipulator is immersed in
water for 30 minutes under the condition that the highest point of the Manipulator is located
0.15 m below the surface of the water and the lowest point is located 1 m below the surface
of the water. (Tested while the Manipulator is stopped.)
*11: Note the following points when wiring the movable MC cable.

- Install the cable not to apply a load to the connector.

- Bend the cable at the minimum bending radius of the movable part or more. The bending radius (a) and

dimensions are shown in the figure below.
i M/C cable

2

Connector
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*12: In general use, Accel setting 100 is the optimum setting that maintains the balance of acceleration and
vibration when positioning.  Although values larger than 100 can be set to Accel, it is recommended to
minimize the use of large values to necessary motions since operating the Manipulator continuously with
the large Accel setting may shorten the product life remarkably.

*13: Maximum AccelS setting value varies depending on the load. Refer to the table below for details.
Setting the value which exceeds the maximum AccelS causes an error. In such a case, check the setting
value.

Maximum AccelS setting value

Table Top mounting, Ceiling mounting

40000
35000
35000
35000337, 32000 —&—— C8-A701**: C8
30000 0t
30000 *J ---o--- C8-A901*** : C8L

~

25000 oS \\\&21 000 — = C8-A1401*** : C8XL
20000 200\5%) >
T~ 15000
15000 17000 \ 13000
N 130009~ -~ \n
10000 12000

11000 11000 11000

5000

\ \ \ \
0 2 4 6 8 (kg) End effector weight

Wall mounting
40000

35000
—&—— C8-A701"*W : C8

25000 25000 ---o--- C8-A901**W : C8L
25000 4

< —a—— C8-A1401**W : C8XL
20000 20000
T Sx_15000
15000 17000 >
AN 13000

30000

10000
11000 11000 11000
5000
\ \ \ \
0 2 4 6 8 (kg) End effector weight
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Item Specification
Model Number C12-A1401**
Model Name C12XL
Mounting type*1 Table Top mounting
Weight
(not include the weight of gf:ﬁg‘im & ESD 63 kg (139 Ibs.)
cables or shipping jigs)
Driving method All joints AC servo motor
Joint #1 200°/s
Joint #2 167°/s
. Joint #3 200°/s
Max. operating speed *2 Toint #4 300°/s
Joint #5 360°/s
Joint #6 720°/s
Maximum synthetic speed 8751 mm/s
Repeatability Joints #1 to #6 +0.05 mm
Joint #1 +240°
Joint #2 —135to + 55°
) Joint #3 —61to +202°
Max. motion range Joint #4 +200°
Joint #5 + 135°
Joint #6 +360°
Joint #1 + 15736800
Joint #2 — 10616940 to +4325420
Max. pulse range Jo@nt #3 —3997696 to +13238272
Joint #4 + 8738240
Joint #5 +4915350
Joint #6 + 6553800
Joint #1 0.0000153°/pulse
Joint #2 0.0000127°/pulse
Resolution Joint #3 0.0000153°/pulse
Joint #4 0.0000229°/pulse
Joint #5 0.0000275°/pulse
Joint #6 0.0000549°/pulse
Joint #1 1000 W
Joint #2 750 W
. Joint #3 400 W
Motor rated capacity Toint #4 150 W
Joint #5 150 W
Joint #6 150 W
Payload *3 if[ﬁd 13zli<gg
Joint #4 25.0 N-m (2.55 kgf-m)
Allowable moment Joint #5 25.0 N'm (2.55 kgf'm)
Joint #6 9.8 N'm (1.0 kgf-m)
. | Joint #4 0.70 kg-m2
Allowable moment of inertia Joint #5 0.70 kg'm2
(GD2/4) *4 -
Joint #6 0.20 kg'm?2
15 wires (D-sub)
Installed wire for customer use 8 pin (RJ45) Cat Se or equivalent
6 pin (for Force Sensor)
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Item Specification
Model Number C12-A1401%**
Model Name C12XL

Installed pneumatic tube for customer use *5

96 mm pneumatic tubes (2 tubes),
Allowable pressure: 0.59 MPa (6 kgf/cm2) (86 psi)

*6

Ambient

Environmental requirements

o *
Temperature > t040°CHT
Amblgnt Al 10 to 80 % (no condensation)
humidity
Vibration 4.9 m-s2 (0.5 G) or less

Noise level *8

LAeq="70dB (A) or lower

Environment Standard / Cleanroom model & ESD *9
Applicable Controller RC700-A
For fixing and signal 0.09 kg/m
(common to all lengths)
For fixing and power 0.38 kg/m
(B3m,5m, 10 m)
Cable weight | For fixing and power 0.43 kg/m
(Cable only) |(15m, 20 m)
For movable and signal 0.19 kg/m
(common to all lengths)
For movable and power 0.46 kg/m
(common to all lengths)
For fixing and signal 97.7 mm (typ)
(common to all lengths)
For fixing and power @15.4 mm (typ)
(B3m,5m, 10 m)
MC cable Outer For fixing and power @17.4 mm (typ)
diameter (15 m, 20 m) .
For movable and signal 212.1 mm (typ)
(common to all lengths)
For movable and power ©19.3 mm (typ)
(common to all lengths)
For fixing and signal 47 mm
(common to all lengths)
For fixing and power 93 mm
(3m,5m, 10 m)
Minimum For fixing and power 105 mm
bending (15 m, 20 m)
radius  *10 |For movable and signal 100 mm
(common to all lengths)
For movable and power 100 mm
(common to all lengths)
Speed 3 (100)
Accel *11 5,5 (120, 120)
SpeedS 50 (2000)
Default values AccelS  *12 120 (25000)
(Max. setting values) Fine 10000, 10000, 10000, 10000, 10000, 10000
(131070, 131070, 131070, 131070, 131070, 131070)
Weight 3(12)
Inertia 0.03 (0.2)

C series Rev.6a

265




Appendix A: Specifications

ltem

Specification

Model Number

C12-A1401**

Model Name

CI12XL

Safety standard

CE Marking
EMC Directive, Machinery Directive, RoHS
Directive

UKCA Marking
EMC Regulations, Machinery Regulations, RoHS
Regulations

KC Marking, KCs Marking

UL standards
UL1740, CAN/CSA-Z434
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*]1:
*2:
*3:
*4:

*5:

*6:
*7:

*8:

*9:

Mounting types other than “Table Top mounting” is out of specification.
In case of PTP control
Do not apply the load exceeding the maximum payload.

If the center of gravity is at the center of each arm. If the center of gravity is not at the center of each arm,
set the eccentric quantity using INERTIA command.

For details of the installed pneumatic tube for customer use, refer to “C12 Manipulator 3.6 User Wires and
Pneumatic Tubes”.

For details of the environmental requirements, refer to “C12 Manipulator 3.1 Environmental Conditions”.

When the product is used in a low temperature environment around the minimum temperature of the product
specification, or when the product is suspended for a long time on holidays or at night, a collision detection
error may occur due to the large resistance of the drive unit immediately after the start of operation. In such
a case, it is recommended to warm up for about 10 minutes.

Conditions of Manipulator at measurement are as follows:

Operating conditions: Under rated load, 6 arms simultaneous motion, maximum speed,
maximum acceleration/deceleration, and duty of robot operation time 30%.

Measurement point: 1000 mm apart from the rear of Manipulator
The exhaust system in the Cleanroom-model Manipulator draws air from the base interior and arm cover
interior.
A crack or other opening in the base unit can cause loss of negative air pressure in the outer part of the
arm, which can cause increased dust emission.

Cleanliness level : ISO Class 4 (ISO14644-1)

Exhaust system  : Fitting for 912 mm pneumatic tube
(Reference:C12 Manipulator 3.6 User Wires and Pneumatic Tubes)
60 L/min vacuum
Exhaust tube . Polyurethane tube Outer diameter: @8 mm (Inner diameter: 5 to 6 mm)
ESD specification uses resin materials with antistatic treatment. This model controls adhesion of dust
due to electrification.

*10: Note the following points when wiring the movable MC cable.

- Install the cable not to apply a load to the connector.

- Bend the cable at the minimum bending radius of the movable part or more. The bending radius (a) and
dimensions are shown in the figure below.

i M/C cable

2

Connector
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*11:

*12:

268

In general use, Accel setting 100 is the optimum setting that maintains the balance of acceleration and
vibration when positioning.  Although values larger than 100 can be set to Accel, it is recommended to
minimize the use of large values to necessary motions since operating the Manipulator continuously with
the large Accel setting may shorten the product life remarkably.

Maximum AccelS setting value varies depending on the load. Refer to the table below for details.
Setting the value which exceeds the maximum AccelS causes an error. In such a case, check the setting

value.

Maximum AccelS setting value
40000

35000

30000

25000
25000

20000
15000 17000

15000
10000

5000

0 2 4 6 8 10 12 14 (kg) End effector weight

C series Rev.6a



Appendix B: Stopping time and Stopping distance in Emergency

Appendix B: Stopping time and Stopping distance in

Emergenc

The stopping time and stopping distance in emergency stop are shown in a graph for each

model.

The stopping time is “Stopping time” in the figure below. Be sure to confirm that safety is
ensured according to the installation environment and operation of the robot.

Motor speed Stopping time
A

ﬁ » Time
In emergency stop
or safeguard is opened

Condition :
The stopping time and stopping distance vary depending on the parameters (setting value)
set for the robot. In this chapter, the time and distance are shown with the following

parameters.

Accel : 100,100
Other : Default

Description of legend:
The graph is shown for each Weight value (rated value, 100%, about 66%, and about 33%
of the maximum payload).

Horizontal axis  : Arm speed (Speed value)

Vertical axis . Stopping time and stopping distance in each arm speed
Time [sec] : Stopping time

Distance [deg] . Stopping distance
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C4-A601**: J1 (Table Top mounting, Ceiling mounting)

J1 —a—1.0kg —m—3.0kg —o—4.0kg Weight[kg]

Time[sec]

—

40% 60%
Speed[%]

coooocooooo
O=2NWHhOIONOOO
OCOOOOCOOOOOOO

0%  20% 80% 100%

J1 —a—1.0kg —m—3.0kg —+—4.0kg Weight[kg]

180.0
160.0

0% 20% 40% 60%

Speed[%]

80% 100%

C4-A601**: J2 (Table Top mounting, Ceiling mounting)

J2  —a—1.0kg —m—3.0kg —4—4.0kg Weight[kg]

Time[sec]

—1

40% 60%
Speed[%]

cooooooooo
O=2NWHhOIONOOO
OCOOOCOOOOOOO

0%  20% 80% 100%

J2  —a—1.0kg —m—3.0kg —+—4.0kg Weight[kg]
120.0
100.0
80.0
60.0
40.0
20.0

0.0
0% 20%

Distance[deg]

40% 60%
Speed[%]

80% 100%

C4-A601**: J3 (Table Top mounting, Ceiling mounting)

J3  —a—10kg —m—3.0kg —+—4.0kg Weightikg] | J3 —A—1.0kg —m—3.0kg —+—4.0kg Weightkg]
1.00 100.0
0.90 90.0
0.80 80.0
_. 070 _ 700
S 0.60 S 60.0
2, 0.50 S, 50.0
2 040 8 400
= 030 S 300
0.20 % 20.0
0.10 a 10.0
0.00 0.0

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

Speed[%] Speed[%]
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C4-A601**: J4 (Table Top mounting, Ceiling mounting)

J4 —4—10kg —m—3.0kg

4.0kg Weight[kg]

J4  —4—1.0kg —m—3.0kg

4.0 kg Weight[kg]

1.00 140.0
0.90
080 120.0
— 0.70 100.0
5 —_
g 8-28 §’ 80.0
o o ‘© 60.0
e 0.40 o
= 8.38 S 40.0
0.10 e —a 2 200
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C4-A601**: J5 (Table Top mounting, Ceiling mounting)
J5 —4—1.0kg —m—3.0kg 40Kkg Weightikg] | JO —#A—1.0kg —m—3.0 kg 4.0 kg Weightlkg]
1.00 120.0
8:38 100.0
— 0.70 — 80.0
@ 0.60 o
£.0.50 o, 60.0
e 040 3]
£ 030 g 400
0.20 ® 200
0.10 - — | A
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed|[%]
C4-A601**: J6 (Table Top mounting, Ceiling mounting)
J6 —a—1.0kg —m—3.0kg 40kg Weightkg] | J6 —&—1.0kg —m—3.0 kg 4.0 kg Weightlkg]
1.00 120.0
8:28 100.0
— 0.70 — 80.0
@ 0.60 o
2, 8'4518 S 600
E R
0.20 @ 200
0.10 = —A e
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C4-A901**: J1 (Table Top mounting, Ceiling mounting)

J1  —a—1.0kg —8—3.0kg 4.0kg Weightlkg]

Time[sec]

—

40% 60%
Speed[%]

OCOO0O00O00000O=
O=2NWRUION®OOD
IsiSi=tefsYolololataTs]

0%  20% 80% 100%

J1 —a— 1.0kg
120.0

—8—3.0kg 4.0kg Weight[kg]

100.0
80.0
60.0
40.0

Distance[deg]

20.0

0.0 =

0% 20% 40% 60%

Speed[%]

80% 100%

C4-A901**: J2 (Table Top mounting, Ceiling mounting)

J2  —a—1.0kg —8—3.0kg 4.0kg Weightlkg]

Time[sec]

m——%

+ Y

COO000O0000O~
O=2NWRUION®OOD
IsiSi=tefsYolololatats]

0% 20% 40% 60%

Speed[%]

80% 100%

J2  —a—10kg —8—3.0kg
80.0

70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0 &
0% 20%

4.0kg Weight[kg]

Distance[deg]

40% 60%

Speed[%]

80% 100%

C4-A901**: J3 (Table Top mounting, Ceiling mounting)

J3 —a—1.0kg —8—3.0kg
1.00

4.0 kg Weight[kg]

Time[sec]

40% 60% 80% 100%
Speed[%]

0%  20%

J3 —4—1.0kg —8—3.0kg
60.0
50.0
40.0
30.0
20.0
10.0

00 =
0%  20%

4.0 kg Weight[kg]

Distance[deg]

40% 60% 80% 100%

Speed[%]
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C4-A901**: J4 (Table Top mounting, Ceiling mounting)

J4 —a—1.0kg —m—3.0kg 40Kg Weightlkg] | J4 —A—1.0kg —®—3.0 kg 4.0kg Weightlkg]
(1)'88 140.0
0,50 120.0
- 8%738 _100.0
. (@)}
S, 050 g 800
2 040 g 60.0
= 0.30 S 400
0.20 — | B 200
0.10 & ™ 5 Y
0.00 0.0 &
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C4-A901**: J5 (Table Top mounting, Ceiling mounting)
J5 —a—1.0kg —8—3.0kg 40Kkg Weightlkg] | J5 —A—1.0kg —®—3.0 kg 4.0kg Weightlkg]
1.00 120.0
8:28 100.0
— 0.70
= 060 e 80.0
2 8}518 o, 60.0
. [0
E 030 & 400
©
0.20 = % 200
0.10 & A 8
0.00 0.0 &
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C4-A901**: J6 (Table Top mounting, Ceiling mounting)
J6 —a—1.0kg —8—3.0kg 40Kg Weightlkg] | J6 —A—1.0kg —®—3.0 kg 4.0kg Weightlkg]
1.00 120.0
§j§§ 100.0
— 0.7
= 060 e 80.0
2 8}518 o, 60.0
. [0
E 030 & 400
©
0.20 , % 200
0.10 3% 2
0.00 0.0 &
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C8-A701***: J1 (Table Top mounting, Ceiling mounting)

J1  —A—3.0kg —8—50kg ——8.0kg Weightlkg]
0.50
0.40
'g' 0.30 /
2,
aé 0.20
= 0.10
0.00
0% 20% 40% 60% 80% 100%
Speed[%]

J1
100.0
90.0
= 80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0
0%

—#&—3.0kg —®—50kg -—+—8.0kg Weightlkg]

Distance[de:

20% 40% 60%

Speed[%]

80% 100%

C8-A701***: J2 (Table Top

mounting, Ceiling mounting)

J2 —A—3.0kg —m—50kg —¢—8.0kg Weightkg] J21000 —#—30kg —#—50kg -—+—8.0kg Weight[kg]
= 80.0
0.40 §7o.o
'S 0.30 2 60.0
>, $ 50.0
g 020 ® 400
= © 300
0.10 20.0
0.00 o
0% 20% 40% 60% 80% 100% 0% 20%  40%  60%  80%  100%
Speed[%] Speed[%]
C8-A701***: J3 (Table Top mounting, Ceiling mounting)
J3 —4—30kg —8—50kg —+—8.0kg Weightkg] | J3 —4—3.0kg —8—5.0kg —+—8.0kg Weight[kg]
0.50 120.0
0.40 100.0
— — 80.0
o' 0.30 =2
3 / S 600
[0
g 020 8 400
T 010 % 200
0.00 o0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C8-A701***: J4 (Table Top mounting, Ceiling mounting)

J4 —a—3.0kg —8—5.0kg 8.0kg Weightkg] | J4 —A—3.0kg —8—5.0kg 8.0kg Weightkg]
0.50 120.0
0.40 100.0
T 040 £ 80.0
2, 0.20 o, 60.0
[0
E 8 400
0.10 2 —4 .{z“) 20.0
0.00 © oom
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A701***: J5 (Table Top mounting, Ceiling mounting)
J5 —a—3.0kg —8—5.0kg 8.0kg Weightkg] | JO —A—3.0kg —8—5.0kg 8.0 kg Weightlkg]
0.50 60.0
0.40 50.0
T 030 £ 40.0
2, 0.20 o, 30.0
(0]
E 8 200
0.10 l%l—'—:—l _{z“, 10.0
0.00 © oom
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A701***: J6 (Table Top mounting, Ceiling mounting)
J6 —A—3.0kg —8—5.0kg 8.0kg Weightkg] | J6 —A—3.0kg —8—5.0kg 8.0 kg Weightlkg]
0.50 80.0
70.0
0.40 60.0
'S 0.30 § 50.0
2, o, 40.0
g 020 8 300
= & 20.0
0.10 ICS
.___g% é’ 10.0
0.00 0.0 &
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C8-A701***: J1 (Wall mounting)
J1 —a—3.0kg —m—5.0kg 8.0kg Weight]kg] J11soo —4—3.0kg —®—5.0kg 8.0kg  Weight[kg]
(1)-88 160.0
0.80 140.0
_. 070 ©.120.0
o' 0.60 $100.0
3, 050 S
@ 040 » 800
£ 0930 8 60.0
= 020 40.0
gt
. 00 B
0% 20% 40% 60% 80% 100% 0%  20%  40%  60%  80%  100%
Speed[%] Speed[%)]
C8-A701***: J2 (Wall mounting)
J2 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] J21000—-—3.0kg —=—5.0kg 8.0kg  Weightlkg]
1.00 90.0
0.50 = 80.0
_. 070 S, 700
S 0.60 8 60.0
©, 0.50 & 500
o 0.40 B 40.0
£ 030 2 300
0.20 ._-—__:—t j 20.0
it
: 00 @
0% 20% 40% 60% 80% 100% 0%  20%  40%  60%  80%  100%
Speed[%] Speed[%]
C8-A701***: J3 (Wall mounting)
J3  —4—3.0kg —=—5.0kg 8.0 kg Weightlkg] | J3 —#—3.0kg —®—5.0kg 8.0 kg Weightlkg]
1.00 120.0
8:28 100.0
0.70
'S 0.60 e 80.0
2. 050 S, 60.0
(0]
S 8'38 S 40.0
= ) ©
0.20 l____/__—_pzzl B 200
0.10 a5
0.00 0.0 &
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C8-A701***: J4 (Wall mounting)
J4 —4—3.0kg —m—5.0kg 8.0kg Weightlkg] | J4 —A—3.0kg —8—5.0kg 8.0 kg Weightlkg]
1.00 120.0
8f28 100.0
— 0.70
g 0.60 = 80.0
£, 0.50 o, 60.0
0.40 o)
E 0.30 2 400
0.20 % 200
0.10 .4::! 2 :
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A701***: J5 (Wall mounting)
J5 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | JO —A—3.0kg —#—5.0 kg 8.0 kg Weightlkg]
1.00 60.0
0 50.0
— 0.70
@ 0.60 e 40.0
x 8'28 3, 30.0
. (0]
E 0.30 e 200
0.20 % 100
0.10 —_ =
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A701***: J6 (Wall mounting)
J6 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | J6 —A—3.0kg —8—5.0 kg 8.0 kg Weightlkg]
1.00 80.0
0.90 7
0.80 68'8
— 0.70 -
8 0.60 D 500
£, 0.50 S, 40.0
2 040 8 300
= 0.30 2 500
0.20 g 20
0.10 —— 2 100
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C8-A901***: J1 (Table Top mounting, Ceiling mounting)

Time[sec]

—4—3.0kg —#—5.0kg

OCOO0O00O00000O=
O=2NWRUION®OOD
IsiSi=tefsYolololataTs]

0% 20% 40% 60%

Speed[%]

8.0kg Weight[kg]

—r—

80% 100%

J1 —a—3.0kg —@— 5.0kg
100.0

90.0
= 80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

00 B

0%

8.0kg  Weight[kg]

Distance[de

20% 40% 60%

Speed[%]

80% 100%

C8-A901***: J2 (Table Top mounting, Ceiling mounting)

J2 —a—30kg —8—5.0kg 8.0kg Weight(kg] J21000—-—3.0kg —8—5.0kg 8.0kg  Weightlkg]
1.00 '
0:90 _
0.80 2 20,
0.70 5, 700
S 0.60 8 60.0
2 050 £ 50.0
°E> 0.40 @ 400
£ 030 2 300
0.20 ’/'/’/’:‘. 500
0.10 10.0
0.00 00 B
Speed[%] Speed[%)]
C8-A901***: J3 (Table Top mounting, Ceiling mounting)
J3  —A—3.0kg —#—5.0kg 8.0 kg Weightikg] | J3 —#—3.0kg —=—5.0 kg 8.0 kg Weight[kg]
1.00 100.0
0.90 90.0
0.80 80.0
_. 070 _. 700
S 0.60 S 60.0
@ 050 S, 50.0
g 040 g 40.0
= 05 —a | & 200
0.10 . A | 2 100
0.00 0.0 &
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C8-A901***: J4 (Table Top mounting, Ceiling mounting)

J4 —4—3.0kg —8—5.0kg 8.0kg Weightkg] | J4 —A—3.0kg —=—5.0 kg 8.0 kg Weight[kg]
1.00 120.0
8:38 100.0
— 0.70
= 060 £ 80.0
2, 8}518 o, 60.0
. [0
E 030 & 400
©
0.20 B 200
0.10 2
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A901***: J5 (Table Top mounting, Ceiling mounting)
J5 —a—3.0kg —8—5.0kg 8.0kg Weightkg] | JO —A—3.0kg —8—5.0kg 8.0 kg Weight[kg]
1.00 60.0
§;§‘8’ 50.0
— 07 —
= 060 S 40.0
£, 0.50 o, 30.0
E 030 & 200
0.20 & 100
0.10 P | a '
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A901***: J6 (Table Top mounting, Ceiling mounting)
J6 —A—3.0kg —8—5.0kg 8.0kg Weightkg] | J6 —A—3.0kg —8—5.0kg 8.0 kg Weightlkg]
1.00 100.0
0.90 90.0
0.80 80.0
— 0.70 __ 700
@ 0.60 3 60.0
2, 0.50 o, 50.0
2 040 Q' 40.0
= 0.30 2 300
0.20 £ 200
0.10 p——i————————— a 10.0
0.00 0.0 &
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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in Emergency

C8-A901***: J1 (Wall mounting)
J1 —a—3.0kg —m—5.0kg 8.0kg Weight]kg] J12000 —4—3.0kg —#—5.0kg 8.0kg  Weightlkg]
1.20 180.0
1.00 =160.0
$140.0
& 0.80 $120.0
5, 0.60 §1000
o) 2 80.0
E 0.40 5 600
0.20 40.0
0.00 28'8 i
0% 20% 40% 60% 80% 100% T 0% 20%  40%  60%  80%  100%
Speed[%] Speed[%)]
C8-A901***: J2 (Wall mounting)
J2 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] J21200 —#+—3.0kg —#—5.0kg 8.0kg Weight[kg]
1.00 '
0.90 _100.0
0.80 3
_. 070 S, 80.0
S 0.60 3
&, 0.50 § 60.0
2 0.40 b
S 0.30 0 40.0
}_
920 !_4'5
0.10 20.0
0.00 00 &
0% 20% 40% 60% 80% 100% T0%  20%  40%  60%  80%  100%
Speed[%] Speed[%]
C8-A901***: J3 (Wall mounting)
J3  —4—3.0kg —=—5.0kg 8.0 kg Weightlkg] | J3 —#—3.0kg —®—5.0kg 8.0 kg Weightlkg]
1.00 100.0
0.90 90.0
0.80 80.0
_. 070 _. 700
S 0.60 S 60.0
2, 050 o, 50.0
2 040 Q' 400
= 030 € 300
0.20 £ 200
0.10 l——'{—_!:—! 2 100
0.00 0.0 &
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C8-A901***: J4 (Wall mounting)

J4 —4—3.0kg —m—5.0kg 8.0kg Weightlkg] | J4 —A—3.0kg —8—5.0kg 8.0 kg Weightlkg]
1.00 120.0
> 100.0
— 0.70
2 0.60 = 80.0
£, 0.50 o, 60.0
0.40 o)
E 0.30 2 400
0.20 Z 200
0.10 — |2 %
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A901***: J5 (Wall mounting)
J5 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | JO —A—3.0kg —#—5.0 kg 8.0 kg Weightlkg]
1.00 60.0
0%
— 0.70
@ 0.60 e 40.0
x 8'2:1’8 3, 30.0
. [0
E 0.30 e 200
0.20 Z 100
0.10 1 a '
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A901***: J6 (Wall mounting)
J6 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | J6 —A—3.0kg —#—5.0 kg 8.0 kg Weightlkg]
1.00 100.0
0.90 90.0
0.80 80.0
— 0.70 _. 700
8 0.60 S 60.0
£, 0.50 o, 50.0
2 040 Q' 40.0
= 0.30 S 300
0.20 £ 200
0.10 pme———————{ a 10.0
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C8-A1401***: J1 (Table Top mounting, Ceiling mounting)

J1  —4—3.0kg —8—5.0kg 8.0kg Weight[kg]

e

40% 60%
Speed[%]

Time[sec]
OOo00000000=
O=2NWAUIONOOO
OCOOOCOOCOOOOO

0%  20% 80% 100%

J1 e _30kg —e—5.0kg

120.0
100.0
80.0
60.0

Distance[deg]

40.0
20.0

0.0

0% 20% 40% 60%

Speed[%]

8.0kg

Weight[kg]

80% 100%

C8-A1401***; J2 (Table Top mounting, Ceiling mounting)

J2 —a—3.0kg —8—5.0kg 8.0kg Weight[kg]

——

40% 60%
Speed[%]

Time[sec]
OOo00000000=
O=2NWAUIONOOO
OCOOOCOOCOOOOO

0%  20% 80% 100%

J2
100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0
0%

—0—3.0kg —e—5.0kg

Distance[deg]

20% 40% 60%

Speed[%]

8.0kg Weightkg]

80% 100%

C8-A1401***; J3 (Table Top mounting, Ceiling mounting)

—4—3.0kg —8—5.0 kg
1.00

8.0 kg Weight[kg]

Time[sec]

30
20 %ﬁ
10
00

20% 40% 60%

Speed[%]

0% 80% 100%

J3 —4—3.0kg —8—5.0kg
60.0
50.0
40.0
30.0
20.0
10.0

0.0 @
0%

Distance[deg]

20% 40%

Speed[%]

60%

8.0 kg Weight[kg]

80% 100%
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Appendix B: Stopping time and Stopping distance in Emergency

C8-A1401***: J4 (Table Top mounting, Ceiling mounting)

J4 —a—3.0kg —8—5.0kg

1.00
0.90
0.80
0.70

Time[sec]
o
(&)}
o

0% 20% 40%

Speed[%]

60%

8.0 kg Weightlkg]

30
20 I%%:
10
00

80% 100%

J4 —a—3.0kg —m—5.0kg

160.0
140.0
120.0
100.0
80.0
60.0
40.0
20.0
00 =
0%

Distance[deg]

20% 40%

Speed[%]

60%

8.0 kg Weight[kg]

80% 100%

C8-A1401***; J5 (Table Top mounting, Ceiling mounting)

J5 —a—3.0kg —8—5.0kg

Time[sec]
o
n
o

0% 20% 40%

Speed[%]

60%

8.0 kg Weightlkg]

30
.20
10 '____/_‘lﬁ
00

80% 100%

J5 —4—3.0kg —®—5.0kg
120.0
100.0
80.0
60.0
40.0
20.0

0.0 =
0%

Distance[deg]

20% 40%

Speed[%]

60%

8.0 kg Weight[kg]

80% 100%

C8-A1401***; J6 (Table Top mounting, Ceiling mounting)

J6 —A—3.0kg —8—5.0kg 8.0kg Weightkg] | J6 —A—3.0kg —8—5.0kg 8.0 kg Weightlkg]
(1)'88 80.0
0.80 28'8
— 0.70 :
3 0.60 '$ 500
2, 8'4518 S, 40.0
: 8 300
E 030 2
& 20.0
010 2 100
0.00 = = —* |9 oom
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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in Emergency

C8-A1401***: J1 (Wall mounting)
J1 —a—3.0kg —m—5.0kg 8.0kg Weight]kg] J12000 —4—3.0kg —#—5.0kg 8.0kg  Weightlkg]
%-gg 180.0
1'60 =160.0
1.40 $140.0
'S 1.20 $120.0
5, 1.00 §1000
o 0.80 2 0.0
IS a
= 82 — |"®
. 40.0
0.00 00 b
0% 20% 40% 60% 80% 100% 0%  20%  40%  60%  80%  100%
Speed[%] Speed[%)]
C8-A1401***: J2 (Wall mounting)
J2 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] J21000—-—3.0kg —=—5.0kg 8.0kg  Weightlkg]
1.00 '
0.90 o
0.80 e
0.70 3, 70.0
S 0.60 8 60.0
3,050 § 500
o 0.40 B 40.0
o e %%
0.20 20.0
0.10 10.0
0.00 00 B
0% 20% 40% 60% 80% 100% 0%  20%  40%  60%  80%  100%
Speed[%] Speed[%]
C8-A1401***: J3 (Wall mounting)
J3  —4—3.0kg —=—5.0kg 8.0 kg Weightlkg] | J3 —#—3.0kg —®—5.0kg 8.0 kg Weightlkg]
1.00 60.0
020 50.0
0.70
2, 0.50 3 30.0
(0]
2 040 8 200
0.30
" 020 S
' l——/——.ﬁ @ 100
0.10 A
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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Appendix B: Stopping time and Stopping distance in Emergency

C8-A1401***: J4 (Wall mounting)

J4 —4—3.0kg —m—5.0kg 8.0kg Weightlkg] | J4 —A—3.0kg —8—5.0kg 8.0 kg Weightlkg]
1.00 160.0
0.90
0:80 e
— 0.70 :
g 0.60 5 100.0
£, 0.50 o, 80.0
2 040 8 600
= 0.30 S 400
0.20 ;—-_%! 2 :
0.10 2 200
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0%  20% 60% 80% 100%
Speed[%] Speed[%]
C8-A1401***: J5 (Wall mounting)
J5 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | JO —A—3.0kg —#—5.0 kg 8.0 kg Weightlkg]
1.00 120.0
8:28 100.0
— 0.70
@ 0.60 5 80.0
x 8'28 3, 60.0
. (0]
E 0.30 e 400
0.20 3 200
0.10 l___/_.lﬁ 2 2.
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0%  20% 60% 80% 100%
Speed[%] Speed[%]
C8-A1401***: J6 (Wall mounting)
J6 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | J6 —A—3.0kg —8—5.0 kg 8.0 kg Weightlkg]
1.00 80.0
0.90 7
0.80 68'8
— 0.70 -
2 0.60 D 500
£, 0.50 S, 40.0
2 040 8 300
= 0.30 2 500
0.20 g 20
0.10 ] = —4 | & 100
0.00 == 0.0 =
0% 20% 40% 60% 80% 100% 0%  20% 60% 80% 100%
Speed[%] Speed[%]
C series Rev.6a 285



Appendix B: Stopping time and Stopping distance in Emergency

C12-A1401**: J1 (Table Top mounting)

J1 —a—3.0kg ——4.0kg Weight[kg] J1 —a—3.0kg ——4.0kg Weightlkg]
100" 8:0kg —o—12.0kg —+—8.0kg —o—12.0kg
oo 100.0
080 ER
0.70 3 S
T 060 . 70.0
2 8 60.0
%, 0.50 2
T 040 g 200
E 030 @ 40.0
010 20.0
0.00 19.0
0% 20% 40%  60%  80% 100% 0%  20% 40% 60% 80% 100%
Speed[%] Speed[%)]
C12-A1401**: J2 (Table Top mounting)
J2 —4—3.0kg ~8—4.0kg  Weightika] | J2 —&—3.0kg —m—4.0kg .
—o—8.0kg —e—12.0kg ekl —o—8.0kg —e—12.0kg Veihtkal
1.00 80.0
0.90
0.80 5 00
0.70 3 600
o 0.60 ‘® 50.0
ﬁ 0.50 2 40.0
o 0.40 g T
E o &
0.20 20.0
0.10 10.0
0.00 0.0
0, 0, o, o, 0, o, :
0%  20% 40% 60%  80% 100% 0%  20% 40%  60%  80% 100%
Speed[%] Speed[%]
C12-A1401**: J3 (Table Top mounting)
J3 —a— 3.0kg —8—4.0kg  weightikg] | J3 —4—3.0kg ——4.0 kg Weight[kg]
—o—8.0 kg —0—12.0 kg —o—8.0 kg —0—12.0 kg
1.00 60.0
8128 50.0
0.70
= 060 = 40.0
2, 050 3 300
(0]
£ 030 8 200
E o
8.2 —t— |3 100
. [m]
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C12-A1401**: J4 (Table Top mounting)

J4 —&—3.0kg ——4.0kg Weight[kg] J4 —a—3.0kg ——4.0 kg Weight[kg]
1.00 8.0 kg —o—12.0 kg 60.0 8.0 kg —e—12.0 kg
080 50.0
— 0.70 —
= 088 5 400
2, 8.28 5 30.0
. [0
E 030 & 200
©
349 ._4':—1 % 10.0
0.10 a
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C12-A1401**: J5 (Table Top mounting)
J5 —&—3.0kg ——4.0 kg Weight[kg] J5 —a—3.0kg ——-4.0 kg Weight[kg]
8.0 kg —0—12.0 kg 8.0 kg —0—12.0 kg
1.00 60.0
030 50.0
— 0.70 —
= 088 5 400
2, 8.28 5 30.0
. [0
E 030 & 200
©
0.20 » 10.0
0.10 .4:'5' 2 10
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C12-A1401**: J6 (Table Top mounting)
J6 —4—3.0kg ——4.0 kg Weight[kg] J6 —a—3.0kg ——4.0 kg Weight[kg]
1.00 8.0 kg —8—12.0 kg 800 8.0 kg —0—12.0 kg
0.90 '
0.80 288
— 0.70 :
3 0.60 > 500
2, 8.28 o 40.0
. [0
E 030 e 300
0.20 ) )
0.10 1 é’ 10.0
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C series Rev.6a 287



Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

Appendix C: Stopping time and Stopping distance When

Safeguard Is Opened

288

The stopping time and stopping distance when safeguard is opened are shown in a graph for
each model.

The stopping time is “Stopping time” in the figure below. Be sure to confirm that safety is
ensured according to the installation environment and operation of the robot.

Motor speed Stopping time
A

ﬁ : » Time
In emergency stop
or safeguard is opened

Condition :
The stopping time and stopping distance vary depending on the parameters (setting value)
set for the robot. In this chapter, the time and distance are shown with the following
parameters.

Accel : 100,100
Other : Default

Description of legend:
The graph is shown for each Weight value (rated value, 100%, about 66%, and about 33%
of the maximum payload).

Horizontal axis  : Arm speed (Speed value)

Vertical axis . Stopping time and stopping distance in each arm speed
Time [sec] : Stopping time

Distance [deg] . Stopping distance
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C4-A601**: J1 (Table Top

mounting, Ceiling mounting)

J1  —A—1.0kg —8—3.0kg —*—4.0kg Weightlkg]
1.00
0.90
0.80
_ 070
S 0.60
@, 0.50
g 040
= 030

0.20 ‘/‘—/-‘
0.10
0.00

0% 20% 40% 60% 80% 100%

Speed[%]

J1  —4—10kg —®—3.0kg —+—4.0kg Weight[kg]

180.0
160.0
140.0

—120.0

§1oo.o

80.0

60.0

40.0

20.0

0.0

0%

Distance]

20% 40% 60% 80% 100%

Speed[%]

C4-A601**: J2 (Table Top

mounting, Ceiling mounting)

J2 —A—10kg —®—3.0kg —¢—4.0kg Weight[kg]

J2  —4—10kg —®—3.0kg —*—4.0kg Weight[kg]

1.00 120.0
8:28 100.0
0.70
T 060 = 80.0
2050 3. 60.0
g 549 8 400
F 020 —a | § 200
0.10 — 2 <
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C4-A601**: J3 (Table Top mounting, Ceiling mounting)
J3 —4—1.0kg —8—3.0kg —+—4.0kg Weightlkg] | J3 —&—1.0kg —®—3.0kg —+—4.0kg Weight[kg]
1.00 100.0
0.90 90.0
0.80 80.0
_ 070 _ 700
S 0,60 g 60.0
2 0.50 3 50.0
o 0.40 o 40.0
E 030 2 300
0.20 é:?“ S 200
0.10 2 2 100
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C4-A601**: J4 (Table Top mounting, Ceiling mounting)

J4 —a—1.0kg —8—3.0kg 4.0Kkg Weightlkg] | J4 —A—1.0kg —=—3.0 kg 4.0 kg Weightlkg]
(1)'88 140.0
0.80 120.0
= 8'28 _100.0
. ()]
B, 050 g 800
2 0.40 g 600
0.20 " —a 2 200
0.10 = = 8 <
0.00 00 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C4-A601**: J5 (Table Top mounting, Ceiling mounting)
J5 —a—1.0kg —8—3.0kg 4.0Kkg Weightlkg] | JO —a—1.0kg —®—3.0 kg 4.0 kg Weight[kg]
1.00 120.0
8:28 100.0
— 0.70
= 060 £ 80.0
&, 8'28 S, 60.0
. (0]
E 030 & 400
©
0.20 *_,__-———I/' —4 | 3 200
0.10 e * 2 <
0.00 00 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C4-A601**: J6 (Table Top mounting, Ceiling mounting)
J6 —a—1.0kg —8—3.0kg 4.0Kkg Weightlkg] | J6 —A—1.0kg —®—3.0 kg 4.0 kg Weight[kg]
1.00 120.0
8:28 100.0
— 0.70
= 060 £ 80.0
&, 8'28 S, 60.0
. (0]
E 030 & 400
©
0.20 m—y % 200
0.10 & a
0.00 00 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C4-A901**: J1 (Table Top mounting, Ceiling mounting)

J1 —a—1.0kg —8—3.0kg 4.0kg Weightikg] | J1 ~ —#&—1.0kg —8—3.0kg 4.0kg Weight[kg]
1.00 120.0
0.90
8'88 100.0
7 S
S 060 g 800
», 0.50 o 60.0
g 040 3]
= 0.30 //‘ & 400
0.20 % 00
0.10 o <
0.00 00 ©=
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed|[%] Speed[%]

C4-A901**: J2 (Table Top mounting, Ceiling mounting)

J2 —a—1.0kg —W—3.0kg 4.0kg Weightikg] | J2 ~—#&—1.0kg —#—3.0kg 4.0kg Weightlkg]
1.00 80.0
0.90 70.0
0.80
0.2 = 60.0
T 0.60 g 90.0
3 050 S 400
2 040 S 300
= % .
0.20 @
0.10 a 10.0
0.00 00 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]

C4-A901**: J3 (Table Top mounting, Ceiling mounting)

J3  —A—1.0kg —8—3.0kg 4.0 kg Weightikg] | J3 —#—1.0kg —®—3.0 kg 4.0kg Weightlkg]
1.00 60.0
8:28 50.0
0.70 —_
'S 0.60 = 40.0
@, 0.50 S, 300
2 0.40 Q
ig 0.30 % 20.0
0.20 1 | § 100
0.10 a
0.00 0.0 &
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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C4-A901**: J4 (Table Top mounting, Ceiling mounting)

J4 —a—1.0kg —8—3.0kg 4.0Kkg Weightlkg] | J4 —4—1.0kg —8—3.0 kg 4.0kg Weightlkg]
(1)'88 140.0
0.80 120.0
= g.gg _100.0
. ()]
B, 050 g 800
2 0.40 g 600
= 0.30 € 400
0.20 - —a g 5
* © 200
0.10 = a
0.00 00 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C4-A901**: J5 (Table Top mounting, Ceiling mounting)
J5 —a—1.0kg —8—3.0kg 4.0Kkg Weightlkg] | J5 —4—1.0kg —8—3.0 kg 4.0kg Weightkg]
1.00 120.0
8:28 100.0
— 0.70
= 060 £ 80.0
&, 8.28 S, 60.0
. (0]
E 030 & 400
©
0.20 . —a % 20.0
0.10 & 8
0.00 00 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C4-A901**: J6 (Table Top mounting, Ceiling mounting)
J6 —a—1.0kg —8—3.0kg 4.0Kkg Weightlkg] | J6 —4—1.0kg —8—3.0 kg 4.0kg Weightkg]
1.00 120.0
8:28 100.0
— 0.70
= 060 £ 80.0
&, 8.28 S, 60.0
. (0]
E 030 & 400
©
0.20 *___/,_ﬁ 3 200
0.10 a
0.00 00 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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Appendix C: Stopping time and

Stopping distance When Safeguard Is Opened

C8-A701***: J1 (Table Top

mounting, Ceiling mounting)

J1 —4—30kg —8—50kg —4—8.0kg Weightlkg] | J1 ~ —4—3.0kg —B—5.0kg —+—8.0kg Weightlkg]
0.50 100.0
_.90.0
0.40 S 80.0
T 5 00
S 0.30 @ 60.
o 0.20 8 40.
E ‘/ﬁ/‘ A 30.0
0.10 20.0
10.0
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]

C8-A701***: J2 (Table Top

mounting, Ceiling mounting)

J2 —4—30kg —®—50kg —4—8.0kg Weightlkg] | J2 ~ —A—3.0kg —8—5.0kg —*—8.0kg Weightlkg]
0.50 100.0
900
0.40 S 80.0
— o, 70.0
o' 0.30 2 60.0
2, £ 50.0
2 0.20 5 40.0
= & 300
0.10 20.0
10.0
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A701***: J3 (Table Top mounting, Ceiling mounting)
J3 —4—3.0kg —®—50kg —+—8.0kg Weightkg] | J3 —4&—3.0kg ——50kg —+—8.0kg Weight[kg]
0.50 120.0
0.40 100.0
—_ — 80.0
o' 0.30 =2
k3 3 60.0
(0]
= 0.10 .{z,“ 20.0
0.00 2 o0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C8-A701***: J4 (Table Top mounting, Ceiling mounting)

J4 —a—3.0kg —8—5.0kg 8.0kg Weightlkg]

0.50
0.40
S 0.30
2,
g 020 ‘_4.,'/'—4
" 010
0.00
0% 20% 40% 60% 80% 100%
Speed[%]

J4 —4—30kg —m—5.0kg
120.0
100.0
80.0
60.0
40.0
20.0

0.0 =
0%  20%

8.0 kg Weight[kg]

Distance[deg]

40% 60% 100%

Speed[%]

80%

C8-A701***: J5 (Table Top mounting, Ceiling mounting)

J5 —a—3.0kg —8—5.0kg 8.0kg Weightlkg]

0.50
0.40

S 0.30

2,

2 020

" 010 a1
0.00

0% 20% 40% 60% 80% 100%
Speed[%]

J5 —4—3.0kg —®—5.0kg
60.0
50.0
40.0
30.0
20.0
10.0

0.0 =
0%  20%

8.0 kg Weight[kg]

Distance[deg]

40% 60% 100%

Speed[%]

80%

C8-A701***: J6 (Table Top mounting, Ceiling mounting)

J6 —a—3.0kg —8—5.0kg 8.0kg Weightlkg]
0.50
0.40
S 0.30
®,
g 020
" 0.10 .__‘:lﬁ
0.00
0% 20% 40% 60% 80% 100%
Speed[%]

J6 —4—3.0kg —®—5.0kg

80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0 =
0% 20%

8.0 kg Weight[kg]

Distance[deg]

40% 60% 100%

Speed[%]

80%
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C8-A701***: J1 (Wall mounting)

J1  —a—3.0kg —8—5.0kg 8.0kg Weightikg] | J1 ~ —A—3.0kg —#—5.0kg 8.0kg Weightlkg]
1.00 180.0
0.90 —. 160.0
0.80 2 140.0
_. 070 2. 120.0
o' 0.60 o <
3 S 100.0
», 0.50 S 800
o 0.40 2 o
E 030 a5 600
= . [m]
0.10 20.0
0.00 00 m
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A701***: J2 (Wall mounting)
J2  —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | J2 ~ —A—3.0kg —#—5.0kg 8.0kg Weightlkg]
1.00 100.0
0.90 90.0
0.80 3 80.0
_. 070 3, 70.0
3 0.60 g 60.0
&, 0.50 € 50.0
2 040 £ 400
= 030 a 300
0.20 s 200
0.10 10.0
0.00 00 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A701***: J3 (Wall mounting)
J3 —a—3.0kg —=—5.0kg 8.0 kg Weightlkg] | J3 —4—3.0kg —®—5.0kg 8.0 kg Weightlkg]
1.00 120.0
8:38 100.0
_ 070 _
= 060 = 80.0
£, 050 S, 60.0
[0
S 8:@8 S 40.0
F 020 l}: 3 200
0.10 a
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C8-A701***: J4 (Wall mounting)

J4 —4—3.0kg —m—5.0kg 8.0kg Weightlkg] | J4 —A—3.0kg —8—5.0kg 8.0 kg Weightlkg]
1.00 120.0
8128 100.0
— 0.70
2 0.60 = 80.0
£, 0.50 S, 60.0
(0]
L £ a0
0.20 ————71 | 3 200
0.10 a8
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A701***: J5 (Wall mounting)
J5 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | JO —#&—3.0kg —8—5.0 kg 8.0 kg Weight[kg]
1.00 60.0
22 50.0
— 0.70
@ 0.60 £ 40.0
£, 0.50 S, 30.0
(0]
E 0% 8 200
0.20 % 100
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A701***: J6 (Wall mounting)
J6 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | J6 —#—3.0kg —8—5.0 kg 8.0 kg Weight[kg]
1.00 80.0
0.90 7
0.80 68'8
— 0.70 :
8 0.60 S 500
£, 0.50 S, 40.0
g 0.40 8 300
= 0.30 S 500
0.20 g 20
0.10 .__4——==l g 10.0
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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Appendix C: Stopping time and

Stopping distance When Safeguard Is Opened

C8-A901***: J1 (Table Top mounting, Ceiling mounting)

—4—3.0kg —m—5.0kg 8.0kg Weightlkg]

Time[sec]

———

40% 60%

COO0O00O00000O=
O NWRION®OD
S0O0S oSO 0o

0% 20% 80% 100%

Speed[%]

J1 —&—3.0kg ——5.0kg

120.0
100.0
80.0
60.0
40.0
20.0

00 @
0%

8.0kg  Weightlkg]

Distance[deq]

20% 40% 60%

Speed[%]

80% 100%

C8-A901***: J2 (Table Top mounting, Ceiling mounting)

J2 —4—3.0kg —8—5.0kg 8.0kg Weightlkg] | J2 —4—3.0kg —8—5.0kg 8.0kg Weight[kg]
1.00 120.0
0.90
080 e 100.0
_ 8'58 S 80.0
[ . [0)
5,050 g 600
g 040 B 40.0
= 030 A
0.20 ‘_/.—/* 0.0
0.10 :
0.00 00 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed|[%] Speed|[%]
C8-A901***: J3 (Table Top mounting, Ceiling mounting)
J3 —4—3.0kg —8—5.0kg 8.0 kg Weightlkg] | J3 —4—3.0kg —8—5.0 kg 8.0 kg Weight[kg]
1.00 100.0
0.90 90.0
0.80 80.0
_. 070 _ 700
S 0.60 S 60.0
&, 0.50 o, 50.0
g 040 g 400
= 030 2 300
0.20 —a & 200
0.10 = 2 100
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C8-A901***: J4 (Table Top mounting, Ceiling mounting)

J4 —a—3.0kg —8—5.0kg

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

8.0 kg Weightkg]

Time[sec]

1

40% 60%
Speed[%]

0%  20% 80% 100%

J4 —4—30kg —m—5.0kg
120.0
100.0
80.0
60.0
40.0
20.0

0.0 =
0%  20%

8.0 kg Weightlkg]

Distance[deg]

40% 60% 80% 100%

Speed[%]

C8-A901***: J5 (Table Top mounting, Ceiling mounting)

J5 —a—3.0kg —8—5.0kg 8.0kg Weightlkg]

Time[sec]
o
n
o

'_=|_-_"_I

40% 60%
Speed[%]

0%  20% 80% 100%

J5 —4—3.0kg —®—5.0kg
60.0
50.0
40.0
30.0
20.0
10.0

0.0 =
0%  20%

8.0 kg Weightlkg]

Distance[deg]

40% 60% 80% 100%

Speed[%]

C8-A901***: J6 (Table Top mounting, Ceiling mounting)

J6 —a—3.0kg —8—5.0kg

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

0%  20%

8.0 kg Weightkg]

Time[sec]

————

40% 60% 80% 100%
Speed[%]

J6 —4—3.0kg —®—5.0kg

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0 =

0%  20%

8.0 kg Weightlkg]

Distance[deg]

40% 60% 80% 100%

Speed[%]
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C8-A901***: J1 (Wall mounting)

J1 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] J12000 —#+—3.0kg —®—5.0kg 8.0kg  Weightlkg]
1.20 180.0
1.00 5160.0
£140.0
o 080 $120.0
‘% iy ././. §100'0
0 2 80.0
g 040 //‘ © 50.0
0.20 40.0
0.00 20.0
: 0.0 @
0%  20% 40% 60% 80% 100% 0%  20%  40%  60%  80%  100%
Speed[%] Speed[%]
C8-A901***: J2 (Wall mounting)
J2  —a—3.0kg —m—5.0kg 8.0kg Weightikg] | J2 ~ —#—3.0kg —®—5.0kg 8.0kg  Weight[k
120.0 ghtikg]
1.00 '
0.90 _100.0
0.80 3
_. 070 S, 80.0
S 0.60 8
@, 0.50 § 60.0
o 0.40 B
E 030 ./I/. O 40.0
0.10 20.0
0.00 00 B
O% 20% 40% 600/0 80% 1 00% O% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A901***: J3 (Wall mounting)
J3 —a—3.0kg —=—5.0kg 8.0 kg Weightlkg] | J3 —4—3.0kg —®—5.0kg 8.0 kg Weightlkg]
1.00 100.0
0.90 90.0
0.80 80.0
__ 070 __ 700
g 0.60 P 60.0
2, 0.50 3. 50.0
2 0.40 g 40.0
£ 030 c 300
0.20 l% < 20.0
0.10 a 100
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C8-A901***: J4 (Wall mounting)

J4 —4—3.0kg —m—5.0kg 8.0kg Weightlkg] | J4 —A—3.0kg —8—5.0kg 8.0 kg Weightlkg]
1.00 120.0
o 100.0
— 0.70
© 0.60 ) 80.0
£, 0.50 S, 60.0
(0]
£ 030 8 400
0.20 P:g‘: Z 200
0.10 a8
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A901***: J5 (Wall mounting)
J5 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | JO —#&—3.0kg —8—5.0 kg 8.0 kg Weight[kg]
1.00 60.0
22 50.0
— 0.70
@ 0.60 £ 40.0
£, 0.50 S, 30.0
(0]
£ 030 8 200
0.20 2 100
0.10 I_.=|_—;——l 2 .
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A901***: J6 (Wall mounting)
J6 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | J6 —#—3.0kg —8—5.0 kg 8.0 kg Weight[kg]
1.00 100.0
0.90 90.0
0.80 80.0
— 0.70 _. 700
g 0.60 S 60.0
£, 0.50 o, 50.0
2 040 g 40.0
= 0.30 S 300
0.20 £ 200
0.10 .._.gl——_—'—l A 10.0
0.00 0.0 &
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C8-A1401***: J1 (Table Top mounting, Ceiling mounting)

J1  —4—3.0kg —8—5.0kg 8.0kg Weight[kg]

e

40% 60%
Speed[%]

Time[sec]
0000000000
O=2NWHAOIONOOO
OCOO0OOCOOOOOOO

0% 20% 80% 100%

J1 —4—3.0kg —m—5.0kg
140.0
120.0
100.0

80.0

60.0

40.0

20.0

0.0 =
0%  20%

8.0kg  Weight[kg]

Distance[deq]

40% 60%
Speed[%]

80% 100%

C8-A1401***; J2 (Table Top mounting, Ceiling mounting)

J2 —A—3.0kg —8—5.0kg 8.0kg Weight[kg]

—

40% 60%
Speed[%]

Time[sec]
0000000000
O=2NWHAOIONOOO
OCOO0OOCOOOOOOO

0% 20% 80% 100%

8.0kg Weight[kg]

Distance[deq]
(o)
o
o

00 =
0% 20% 40% 60%

Speed[%]

80% 100%

C8-A1401***: J3 (Table Top mounting, Ceiling mounting)

J3 —4—3.0kg —8—5.0kg
1.00

8.0 kg Weight[kg]

Time[sec]

30
10
00

0% 20% 40% 60%

Speed[%]

80% 100%

J3 —4—3.0kg —8—5.0kg
60.0
50.0
40.0
30.0
20.0
10.0

0.0 m=
0%  20%

8.0 kg Weight[kg]

Distance[deq]

40% 60%
Speed[%]

80% 100%
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C8-A1401***: J4 (Table Top mounting, Ceiling mounting)

J4 —a—3.0kg —8—5.0kg 8.0kg Weightlkg] | J4 —A—3.0kg —8—5.0kg 8.0kg Weight[kg]
1.00 160.0
8'38 140.0
070 120.0
S 0,60 S 100.0
&, 8'28 o, 80.0
- 8 60.0
= 030 ’//ﬁ £ 400
0.20 g 40.
0.10 2 200
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A1401***; J5 (Table Top mounting, Ceiling mounting)
J5 —a—3.0kg —8—5.0kg 8.0kg Weightlkg] | JO —4—3.0kg —8—5.0kg 8.0 kg Weightlkg]
1.00 120.0
8:28 100.0
— 0.70 —
= 060 5 80.0
&, 8'28 o, 60.0
. (0]
E 030 & 400
©
0.20 .4:5’ 3 200
0.10 3
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A1401***: J6 (Table Top mounting, Ceiling mounting)
J6 —a—3.0kg —8—5.0kg 8.0kg Weightlkg] | JO —A—3.0kg —8—5.0kg 8.0 kg Weightlkg]
(1)'88 80.0
0.80 28'8
— 0.70 :
@ 0.60 = 50.0
&, 8'28 S, 40.0
. [0
E 030 e 200
0.20 g 20.
0.10 PRy g 10.0
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C8-A1401***: J1 (Wall mounting)

J1  —a—3.0kg —8—5.0kg 8.0kg Weightlkg] | J1
200.0
2.90 180.0
1.60 = 160.0
1.40 5 140.0
‘T 120 ©120.0
2, 1.00 2 100.0
2 0.80 £ 80.0
E 060 2 60.0
0.40 40.0
0.20 20.0
0.00 0.0

0% 20% 40% 60% 80% 100%
Speed[%]

—&—3.0kg —#—5.0kg

8.0kg  weightlkg]

0% 60%
Speed[%]

20% 40% 80% 100%

C8-A1401***: J2 (Wall mounting)

J2  —a—30kg —m—5.0kg 8.0kg Weightikg] | J2 ~ —A—3.0kg —#—5.0kg 8.0kg  Weightlkg]
1.00 100.0
0.90 90.0
0.80 S 80.0
. 070 35, 70.0
3 0.60 g 60.0
&, 0.50 2 500
2 040 £ 40.0
= 030 a 300
0.20 20.0
0.10 10.0
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C8-A1401***: J3 (Wall mounting)
J3 —a—3.0kg —=—5.0kg 8.0 kg Weightlkg] | J3 —A—3.0kg —#—5.0 kg 8.0 kg Weightkg]
1.00 60.0
i
_. 070 _
= 060 = 40.0
£, 050 o, 30.0
[0
£ 8'@8 S 200
oy @
0.20 % % 10.0
0.10 o
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C8-A1401***: J4 (Wall mounting)

J4 —4—3.0kg —m—5.0kg 8.0kg Weightlkg] | J4 —A—3.0kg —8—5.0kg 8.0 kg Weightlkg]
1.00 160.0
0.90 140.0
0.80 120.0
— 0.70 :
2 0.60 5 100.0
£, 0.50 S, 80.0
2 040 8 600
= 0.30 r:_—:‘: S 400
0.20 2 :
0.10 A 200
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0%  20% 60% 80% 100%
Speed[%] Speed[%]
C8-A1401***: J5 (Wall mounting)
J5 —a—3.0kg —m—5.0kg 8.0kg Weightlkg] | JO —#&—3.0kg —8—5.0 kg 8.0 kg Weight[kg]
1.00 120.0
8:38 100.0
— 0.70
@ 0.60 5 80.0
&, 8'28 3, 60.0
. (0]
E 0.30 g 400
0.20 —————1 | § 20
0.10 a8
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0%  20% 60% 80% 100%
Speed[%] Speed[%]
C8-A1401***: J6 (Wall mounting)
J6 —a—3.0kg —m—5.0kg 8.0kg Weightkg] | J6 —A—3.0kg —#—5.0 kg 8.0 kg Weightlkg]
1.00 80.0
0.90 7
0.80 68'8
— 0.70 :
2 0.60 S 500
£, 0.50 S, 40.0
g 040 8 300
= 0.30 S 500
0.20 g 20
0.00 0.0 =
0% 20% 40% 60% 80% 100% 0%  20% 60% 80% 100%
Speed[%] Speed[%]
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C12-A1401**: J1 (Table Top mounting)

J1 —&—3.0kg —B—4.0kg  Weightlkal | J1 —&—3.0kg —BW—4.0kg  \eiahiik
—o—8.0kg —e—12.0kg ‘ghtike] —o—8.0kg —e—12.0kg Veiontikal
1.00 100.0
0.90 900
0.80 3 80.0
_. 070 S, 70.0
S 0.60 g 60.0
®, 0.50 € 500
2 040 £ 400
= 030 a 30.0
0.20 20.0
0.10 10.0
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C12-A1401**: J2 (Table Top mounting)
J2  —A—3.0kg —=—4.0kg - J2 ——3.0kg —8—4.0kg ,
—o—8.0kg —e—120kg Veiontka] —+—8.0kg —e—12.0kg ' eighikal
1.00 800
0.90 — 700
0.80 = [0
0.70 < 600
o 060 ' 50.0
2 050 / £ 40,0
g 8%8 ./ 2 300
g 0 20.0
0.20
0.10 10.0
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C12-A1401**: J3 (Table Top mounting)
J3 —&—3.0kg ——4.0 kg Weight[kg] J3 —4—3.0kg ——4.0 kg Weight[kg]
—o—8.0 kg —e—12.0 kg —+—8.0 kg —e—12.0 kg
1.00 60.0
o
0.70
T 060 £ 40.0
£ 050 o, 30.0
[0
£ 8:@8 2 20.0
T 020 % 100
0.10 a8
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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Appendix C: Stopping time and Stopping distance When Safeguard Is Opened

C12-A1401**: J4 (Table Top mounting)

J4  —a—3.0kg —®—40kg  weightlkg] | J4 ~ —*—3.0kg —#—4.0kg  Weightlkg]
10580k —e—12.0 kg s05" 80k —e—12.0 kg
8138 50.0
— 0.70 —
8 0.60 = 40.0
2 0.20 S 300
(0]
E 030 & 200
8.%8 @ 3 100
. [m]
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C12-A1401**: J5 (Table Top mounting)
J5 —4—3.0kg —m—4.0kg : J5  —a—3.0kg —m—4.0kg -
8.0 kg —o—120kg Veightlkd] 8.0 kg —o—120kg 'Veiohtkal
1.00 60.0
22 50.0
— 0.70
2 0.60 > 40.0
©. 050 S 300
(0]
L £ 200
©
8-%8 r—_—-—;“ﬁ‘ % 100
0.00 o0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
C12-A1401**: J6 (Table Top mounting)
J6 —A—3.0kg —=—4.0kg Weight[kg] J6 —A—3.0kg —8—4.0 kg Weight[kg]
8.0 kg —e—12.0 kg 8.0 kg —e—12.0 kg
(1)'88 80.0
0.80 gg'g
— 0.70 :
8 0.60 S 500
S, 0.50 3 40.0
g 040 8 300
= 0.30 £ 500
0.20 g 20
0.10 -t |2 100
0.00 0.0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Speed[%] Speed[%]
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