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Terms and Conditions Agreement

Warranties

a. Exclusive Warranty. Omron’s exclusive warranty is that the Products will be free from defects in
materials and workmanship for a period of twelve months from the date of sale by Omron (or
such other period expressed in writing by Omron). Omron disclaims all other warranties, express
or implied.

b. Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED,
ABOUT NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE OF THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF
THEIR INTENDED USE. Omron further disclaims all warranties and responsibility of any type for
claims or expenses based on infringement by the Products or otherwise of any intellectual prop-
erty right.

c. Buyer Remedy. Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in
the form originally shipped with Buyer responsible for labor charges for removal or replacement
thereof) the non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit
Buyer an amount equal to the purchase price of the non-complying Product; provided that in no
event shall Omron be responsible for warranty, repair, indemnity or any other claims or expenses
regarding the Products unless Omron’s analysis confirms that the Products were properly
handled, stored, installed and maintained and not subject to contamination, abuse, misuse or
inappropriate modification. Return of any Products by Buyer must be approved in writing by
Omron before shipment. Omron Companies shall not be liable for the suitability or unsuitability
or the results from the use of Products in combination with any electrical or electronic com-
ponents, circuits, system assemblies or any other materials or substances or environments. Any
advice, recommendations or information given orally or in writing, are not to be construed as an
amendment or addition to the above warranty.
See http://www.omron.com/global/ or contact your Omron representative for published inform-
ation.

Limitation on Liability; Etc.

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN
ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN
CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.
Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.



Suitability of Use.

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At
Buyer’s request, Omron will provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a com-
plete determination of the suitability of the Product in combination with the end product, machine, sys-
tem, or other application or use. Buyer shall be solely responsible for determining appropriateness of the
particular Product with respect to Buyer’s application, product or system. Buyer shall take application
responsibility in all cases.
NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable Product, or
any consequence thereof.

Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for the
user in determining suitability and does not constitute a warranty. It may represent the result of Omron’s
test conditions, and the user must correlate it to actual application requirements. Actual performance is
subject to the Omron’s Warranty and Limitations of Liability.

Change in Specifications

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

Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; however,
no responsibility is assumed for clerical, typographical or proofreading errors or omissions.

Even if it conforms to all instructions in this safety guide, it isn't possible to guarantee that a
robot system will be free from an accident resulting in injury or death or considerable damage
to property caused by the industrial robot. It is the customer's responsibility to implement appro-
priate security measures based on their own risk assessment.
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Chapter 1: Alert Notation

There are six levels of alert notation used in our manuals. In descending order of importance,
they are:

DANGER: This indicates an imminently hazardous electrical situation
which, if not avoided, will result in death or serious injury.

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

WARNING: This indicates a potentially hazardous electrical situation
which, if not avoided, could result in serious injury or major damage to
the equipment.

WARNING: This indicates a potentially hazardous situation which, if
not avoided, could result in serious injury or major damage to the equip-
ment.

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

Precautions for Safe Use: This indicates precautions on what to do and
what not to do to ensure safe product use.
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Chapter 2: Fixed Robots

2.1 Definition
An industrial robot is an automatically controlled, programmable, multi-purpose, manip-
ulative machine with several degrees of freedom, for use in industrial automation applic-
ations. It may be either fixed in place or mobile.

2.2 Compliance and Intended Use

Compliance
The installation and use of Omron Adept Technologies, Inc. products must comply with all
safety instructions and warnings in this guide and any user or reference guides for the equip-
ment. Installation and use must also comply with all applicable local and national require-
ments and safety standards.

Intended Use
Omron Adept Technologies, Inc. robots are not intended for use in any of the following situ-
ations:

l In hazardous (explosive) atmospheres

l In life-support systems

l In residential installations

l Where the robot will be subject to extremes of heat or humidity.

WARNING: The instructions for operation, installation,
and maintenance given in this guide and the robot user’s
guide must be strictly observed.

Non-intended use of Omron Adept Technologies, Inc. robots can:

l Cause injury to personnel

l Damage the robot or other equipment

l Reduce system reliability and performance

All persons that install, commission, operate, or maintain the robot must:

l Have the necessary qualifications

l Read and precisely follow the instructions in this safety guide

l Read and precisely follow the instructions in the robot user’s guide



Chapter 2: Fixed Robots

If there is any doubt concerning the application, ask Omron Adept Technologies, Inc. to determ-
ine if it is an intended use or not.

DANGER: An industrial robot can cause serious injury
or death, or damage to itself and other equipment, if the
following safety precautions are not observed.

l All personnel who install, operate, teach, program, or
maintain the system must read the Robot Safety
Guide, User's Guide, Quick Setup Guide and com-
plete a training course for their responsibilities in
regard to the robot.

l All personnel who design the robot system must read
the Robot Safety Guide, User's Guide, Quick Setup
Guide and must comply with all local and national
safety regulations for the location in which the robot
is installed.

l The robot system must not be used for purposes
other than described in Intended Use. Contact us if
you are not sure of the suitability for your applic-
ation.

l The user is responsible for providing safety barriers
around the robot to prevent anyone from accidentally
coming into contact with the robot when it is in
motion.

l Power to the robot and its power supply must be
locked out and tagged out before any maintenance is
performed.

2.3 Risk Assessment
Safety standards in many countries require appropriate safety equipment to be installed as
part of the system. Safeguards must comply with all applicable local and national standards
for the location where the robot is installed.

We have performed Risk Assessments for Omron Adept Technologies, Inc. robots, based on the
intended applications of the robot. The conclusions are summarized in this section.

The performance level (PL) calculation for safety functions of the Omron Adept Technologies,
Inc. robot mechanisms are based on the ISO 13849-1 evaluation for the eAIB or eMB electronics
with optional SmartController EX and the optional T20 pendant.
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Chapter 2: Fixed Robots

The robots covered include:

l Cobra – All models

l Quattro – All models

l Hornet – All models

l Viper - 650 and 850

Contained Safety Functions:

No. Safety Function Name PL
Achieved PFH [1/h]

1 Emergency Stop e 3.03E-8

2 Teach Mode Velocity Monitor d 1.90E-7

3 E-Stop Output Indicator e 2.91E-8

4 Emergency Stop for Use with
Customer-Provided Switch

e 3.39E-8

5 E-Stop Output Indicator for Use with
Customer-Provided Switch

e 3.10E-8

Safety functions 4 and 5 are provided for use with an end-user supplied external E-Stop, door
guard switch, or device tied to the E-Stop output indicator connection. The end user is respons-
ible for calculating the overall PL, inclusive of user-supplied components, and performing a
final risk assessment.

Exposure
When Arm Power is on, all personnel must be kept out of the robot workcell by interlocked
perimeter barriers. It is up to the customer to determine if teaching the robot in Manual Mode,
by a skilled programmer (see Qualification of Personnel on page 19), wearing safety equipment
and carrying a pendant, is allowable under local regulations.

Severity of Injury
Provided that skilled personnel who enter the robot workcell are wearing protective headgear,
eyeglasses, and safety shoes, it is likely that injuries caused by the robot would be slight (nor-
mally reversible). The risk of severe injury increases as the size of the robot and payload
increase.

Avoidance
If the customer determines that teaching the robot in Manual Mode is allowable, the pro-
grammer must always carry the pendant when inside the workcell, as the pendant provides
both E-Stop and Enabling switch functions.

For normal operation (AUTO mode), user-supplied interlocked guarding must be installed to
prevent any person entering the workcell while Arm Power is on.
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Chapter 2: Fixed Robots

DANGER: The robot system must be installed with user-
supplied interlock barriers. The interlocked barriers must
open the E-Stop circuit in the event of personnel attempt-
ing to enter the workcell when Arm Power is enabled.
Failure to install suitable guarding or interlocks could res-
ult in injury or death.

The following circuits are all dual channel, and classified as category 3, PL-d:

l Front panel

l T20 Pendant

l Safety door (mute gate)

l External (user or line) E-Stop

The Risk Assessment for teaching an Omron Adept Technologies, Inc. robot depends on the
application. If the customer determines that teaching the robot in Manual Mode is allowable,
the programmer may need to enter the robot workcell while Arm Power is enabled. Other pro-
gramming methods can be used so that the programmer does not have to enter the workcell
while Arm Power is on.

Examples of alternative methods of programming include:

l Programming from outside the safety barrier

l Programming with Arm Power off

l Copying a program from another (master) robot

l Off-line or CAD programming

Safety System Behavior
The standard control system is fully-hardened to all EMI influences. In addition, a software-
based reduced-speed mode has been incorporated to limit speed and impact forces on an Oper-
ator and production tooling when the robot is operated in Manual Mode.

2.4 Transportation
Always use adequate equipment to transport and lift robots. See the Installation chapter of the
robot user’s guide for more information on transporting, lifting, and installing.

2.5 Safety Barriers

CAUTION: We strictly prohibit installation, com-
missioning, or operation of any robot without adequate
safeguards. These must be compliant with applicable
local and national standards.
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Chapter 2: Fixed Robots

Safety barriers must be provided that prevent personnel from entering the workcell whenever
power is applied to the equipment. Omron Adept Technologies, Inc. robot systems are com-
puter-controlled and may activate remote devices under program control at times or along
paths not anticipated by personnel. It is critical that safeguards be in place to prevent per-
sonnel from entering the workcell whenever power to the equipment is present.

The user must ensure that adequate safeguards, safety barriers, light curtains, safety gates,
safety floor mats, etc., are installed. The robot workcell must comply with applicable local and
national standards.

The height and the distance of the safety barrier from the robot must ensure that personnel can-
not reach the work envelope of the robot.

WARNING: Never remove any safeguarding and never
make changes in the system that will decommission a
physical safeguard.

The Omron Adept Technologies, Inc. control system has features that aid the user in con-
structing system safeguards, including customer emergency-stop circuitry and digital input
and output lines. The emergency power-off circuitry is capable of switching external power sys-
tems and can be interfaced to the appropriate user-supplied safeguards. Refer to the robot
user’s guide and the SmartController User’s Guide for additional information.

Impact and Trapping Points
Omron Adept Technologies, Inc. robots are capable of moving at high speeds. If a person is
struck by a robot (impacted) or trapped (pinched) serious injury could occur. Robot con-
figuration, joint speed, joint orientation, and attached payload all contribute to the total
amount of energy available to cause injury.

Hazards from Expelling a Part or Attached Tooling
Any tooling, fixtures, end-effectors, etc., mounted to the tool flange, or one of the other axes of
the robot, must be attached by sufficient means to resist being expelled from the robot. Addi-
tionally, any payload must be held by the end-effector in a manner that prevents the payload
from being expelled accidentally.

The safety barrier constructed around the robot must be designed to withstand the impact of
any item expelled accidentally from the robot. Projectile energy can be calculated using the for-
mula E =½mv2.

NOTE: In the Projectile energy formula above:

E = Energy

M = Mass

V = Velocity
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Chapter 2: Fixed Robots

2.6 Robot Modifications
It is sometimes necessary to modify the robot in order to successfully integrate it into a work-
cell. Unfortunately, many simple modifications can either cause a robot failure, or reduce the
robot’s performance, reliability, or lifetime. The following information is provided as a
guideline to modifications.

Acceptable Modifications
In general, the following robot modifications do not cause problems, but may affect robot per-
formance:

l Attaching tooling, utility boxes, solenoid packs, vacuum pumps, cameras, lighting, etc.,
to the robot tool flange

l Attaching hoses, pneumatic lines, or cables to the robot

These should be designed so they do not restrict joint motion or cause robot motion
errors.

Unacceptable Modifications

CAUTION: For safety reasons, it is prohibited to make
certain modifications to Omron Adept Technologies, Inc.
robots.

NOTE: The modifications listed below may damage the robot, reduce system safety
and reliability, or shorten the life of the robot. The warranty of the entire robot, or
certain parts, may be voided.

Contact Omron Adept Technologies, Inc. if you are considering any of the following
modifications:

l Modifying any of the robot harnesses or robot-to-controller cables

l Modifying any robot access covers or drive system components

l Modifying, including drilling or cutting, any robot surface

l Modifying any robot electrical component or printed-circuit board

l Routing additional hoses, air lines, or wires through the inside of the robot

l Modifications that compromise EMC performance, including shielding

2.7 Installation

General Precautions
Take precautions to ensure that the following situations do not occur:
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Chapter 2: Fixed Robots

l Improper installation or programming of the robot system

l Use of non-original cables or modified components in the system

WARNING: AC power installation must be performed
by a skilled and instructed person, as defined in this
Guide. During installation, unauthorized third parties
must be prevented from turning on power through the
use of fail-safe lockout measures.

DANGER: Failing to ground robot-mounted equipment
or tooling that uses hazardous voltages could lead to
injury or death of a person touching the end-effector
when an electrical fault condition exists.

WARNING:  Do not attempt to lift the robot at any
points other than the eyebolt or slots, if provided. Do not
attempt to extend the inner or outer links of a Cobra or
Viper robot until the robot has been secured in position.
Failure to comply could result in the robot falling and
causing either personnel injury or equipment damage.

WARNING: Appropriately sized Branch Circuit Pro-
tection and Lockout / Tagout Capability must be
provided in accordance with the National Electrical Code
and any local codes. Ensure compliance with all local
and national safety and electrical codes for the install-
ation and operation of the robot system.

WARNING: Do not wire user-supplied Manu-
al/Automatic contacts in parallel with the Front Panel
switch contact. This would violate the “Single Point of
Control” principle and might allow Automatic (high
speed) mode to be selected while an operator is in the
cell.

WARNING: To fulfill the “Single Point of Control”
requirement, do not place the Manual/Automatic and
High Power On controls in multiple locations. After put-
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Chapter 2: Fixed Robots

ting the robot into Manual mode, the operator should
remove and keep the key until the cell is ready to be put
back into automatic mode. The system should not be
wired so that a PLC or another operator can put the sys-
tem back into Automatic mode.

Precautions for safe use: Do not remove the encoder
cable connectors from their sockets. If they are removed,
the calibration data will be lost and the robot must be
run through a factory recalibration process, which
requires special software and tools.

WARNING: Disconnect robot air lines before running the
Commissioning procedure until the procedure is com-
plete to prevent unsecured pneumatic lines from acci-
dentally injuring personnel.

Precautions for safe use: The base casting of the robot is
aluminum and can easily be dented if bumped against a
harder surface.

Precautions for safe use: Make sure you select a 24 VDC
power supply that meets the specifications given. Using
an underrated supply can cause system problems and
prevent your equipment from operating correctly.

WARNING: The mounting structure for the robot must
be rigid enough to prevent vibration and flexing during
robot operation.

DANGER: The enable switch of the robot and the equip-
ment must be located outside of the safe barrier. The oper-
ator must carefully check the entire work cell when
operating the enable switch.
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Chapter 2: Fixed Robots

CAUTION: Avoid applying excessive power, pressure,
or strain to the wiring, pneumatic tubing, and con-
nections to prevent damaging them.

WARNING: Not only the robot but equipment which
operates in conjuction with the robot must be stopped by
the same emergency stop switch.

DANGER: Before starting work in the safety barrier
when the robot is activated, create a procedure to secure
safety and operation under abnormal conditions. Educate
all the operators to understand the procedure before they
enter the workspace. When more than one robot is
installed in the safety barrier, the power to the other
robots should be locked out to prevent any except the act-
ive robot from being turned on.

Safety Requirements for Additional Equipment

l Additional equipment used with the Omron Adept Technologies, Inc. robots (grippers,
conveyor belts, etc.) must not reduce the workcell safeguards

l Emergency stop switches must be accessible at all times.

l All components in the robot workcell must comply with all local and national safety
requirements

2.8 Operation
This guide and the robot user’s guide must be read by all personnel who install, operate, or
maintain the system, or who work within or near the workcell.

A moving robot arm can cause serious injury.

l Do not enter the safety fence during automatic operation

l Push the emergency stop button before entering the workcell

l Do not defeat any aspect of the safety E-Stop system

l Do not defeat an interlock so that an operator can enter a workcell with High Power ON

l Take precautions to prevent ejection of a work piece (Hazards from Expelling a Part or
Attached Tooling on page 13)

Omron Adept Technologies, Inc. robots have a Manual and an Automatic (AUTO) operating
mode. While in Automatic Mode, personnel are not allowed in the workcell.

If the customer determines that teaching the robot in Manual Mode is allowable under local
regulations, operators with additional safety equipment may work in the robot workcell. For
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Chapter 2: Fixed Robots

safety reasons the operator should, whenever possible, stay outside of the robot workcell to pre-
vent injury. The maximum speed and power of the robot is reduced, but it could still cause
injury to the operator.

The type of safety equipment required for operators working within a workcell must be determ-
ined by the user, based on industry standards and their installation. Safety glasses, protective
headgear (hard hat), and safety shoes are examples to be considered.

Warning signs must be posted around the workcell to ensure that anyone working around the
robot system knows they must wear safety equipment.

WARNING: During the Commissioning wizard, the
robot will move. Ensure that personnel stay clear of the
robot work area during Commissioning.

DANGER: After installing the robot, you must test it
before you use it for the first time. Failure to do this could
cause death, serious injury, or equipment damage.

WARNING: Do not operate a robot system when the
physical safeguard is decommissioned. Failure to do this
could cause death, or serious injury or equipment dam-
age.

CAUTION: Use the total weight of the gripper and the
payload to stay within the payload rating of the robot.
Ensure that the system never exceeds that maximum pay-
load.

CAUTION: Any moving robot requires some distance to
stop. When stopping a robot, make sure that there is no
interference with other equipment. This requires more dis-
tance at high operating speeds.

WARNING: Before starting the operation of equipment,
always confirm that the safety equipment of the robot
works properly. If a malfunction of the safety equipment
is detected, follow the procedure for abnormal conditions.

Robot Safety Guide, 18304-000 Rev. A
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Chapter 2: Fixed Robots

Qualification of Personnel
This guide assumes that all personnel have attended an Omron Adept Technologies, Inc. train-
ing course and have a working knowledge of the system. The user must provide the necessary
additional training for all personnel who will be working with the system.

As noted in this guide, certain procedures should be performed only by skilled or instructed
persons. For a description of the level of qualification, we use the standard terms:

l Skilled persons have technical knowledge or sufficient experience to enable them to
avoid the dangers, electrical and/or mechanical

l Instructed persons are adequately advised or supervised by skilled persons to enable
them to avoid the dangers, electrical and/or mechanical

All personnel must observe industry-prescribed safety practices during the installation, oper-
ation, and testing of all electrically-powered equipment. To avoid injury or damage to equip-
ment, always remove power by disconnecting the AC power from the source before attempting
any repair or upgrade activity. Use appropriate lockout procedures to reduce the risk of power
being restored by another person while you are working on the system.

WARNING: Before working with the robot, every entrus-
ted person must confirm that they:

l Have received the guides (both this guide, and the
robot user’s guide)

l Have read the guides

l Understand the guides

l Will work in the manner specified by the guides

Protection Against Unauthorized Operation
The system must be protected against unauthorized use. The user or operator must restrict
access to the keyboard and the pendant by locking them in a cabinet or using another
adequate method.

2.9 Sound Emissions
The sound emission level of the Omron Adept Technologies, Inc. robots depends on the speed
and payload. The maximum value is 90 dB. (This is at maximum AUTO-mode speed.)

WARNING: Acoustic emission from this robot may be
up to 90 dB (A) under worst-case conditions. Typical val-
ues will be lower, depending on payload, speed, accel-
eration, and mounting. Appropriate safety measures
should be taken, such as ear protection and display of a
warning sign.
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2.10 Thermal Hazard
The following warning applies to both the base and links for eCobra robots. It applies to the
base for the Quattro and Hornet robots, and all links for Viper robots.

WARNING: You can burn yourself. Do not touch the
robot after it has been running at high ambient tem-
peratures (40-50° C, 104-122° F) or at fast cycle times
(over 60 cycles per minute). The robot skin/surface tem-
perature can exceed 85° C (185° F).

2.11 Maintenance
Before performing maintenance in the workcell of the robot, High Power must be switched off
and the power supply of the robot must be switched off and locked and tagged out. After these
precautions, a skilled person is allowed to perform maintenance on the robot.

Only skilled persons with the necessary knowledge about safety and operating the equipment
are allowed to maintain the robot system.

CAUTION: During maintenance and repair, the power of
the equipment must be turned off. User-supplied lockout
and tagout measures must be used to prevent unau-
thorized personnel from turning on power.

WARNING: Before starting the operation of equipment,
always confirm that the safety equipment of the robot
works properly. If a malfunction of the safety equipment
is detected, follow the procedure for abnormal conditions.

WARNING: After removing all power and before start-
ing maintenance or inspections of any robot equipment,
ensure that all parts have stopped moving, and allow
enough time for residual air pressure and electrical
charge to dissipate.

WARNING: Pressing the Brake Release button may
cause the tool flange, gripper, and payload to drop. To
prevent possible injury to personnel or damage to the
equipment, make sure that the parts being released are
supported when releasing the brake and verify that the
end-effector and payload are clear of all obstructions.
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Precautions for safe use: Using improper lubrication
products on the robot may cause damage to the robot.

Precautions for safe use: Follow appropriate ESD pro-
cedures during the removal and replacement phases.

Precautions for safe use: The equipment must be stored
in a temperature-controlled environment. See the Install-
ation chapter of the robot user’s guide for more inform-
ation.

2.12 Risks That Cannot Be Avoided
The control system includes devices that disable High Power if a system failure occurs.
However, certain residual risks or improper situations could cause hazards. The following situ-
ations may result in risks that cannot be avoided:

l Failure of software or electronics that may cause high-speed robot motion in Manual
Mode

l Failure of hardware associated with an enabling device or E-Stop system

2.13 What to Do in an Emergency or Abnormal Situation
Press any E-Stop button (a red push-button on a yellow background/field) and then follow the
internal procedures of your company or organization for an emergency or abnormal situation.
If a fire occurs, use CO2 to extinguish the fire.
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