HIWIN,

Motion Control and System Technology

P el
L ‘ iy e
22 o PO 1% iy T G b
| i | Tootn |
> | Cotevo | 1®) i - e
v s, 1Ol 1w B [ (9 F
il o4 O | Code 1o - vt
n o O = [ seourtai | p, ...- ﬁ‘mmu” &
o [ T (s | |
|| b4 D Wowonned i il
.f[‘ pis 0O AIs mvrul=: n
l WA]
=]| e O o von il
o7 O i —
| oe o A | 39 swarrror 1
pe O @ swarron | R 1
1 N FO
| oo D o von 1
» | om O B eon
|
| o2 D W o
| o3 D 2 .m,,..._J-
@ oD @ warrsscod
| ons O
pits O
H oo

HIWIN Robot System Software

RA605

www.hiwin.tw



f?«%‘ f’(\ ﬂ,@ /4

w7
Fo&’vf :

COlUE201 1503

SafetyandNotice

1. Safety Information
Safety Responsibility and Effect
Y, This safety information neither contains how to design, install and
run a complete workstation or production line, nor ensure the
whole system safetyin order to guarantee the safaif human
body, all machines must be designed and installed according to the
industrial safety regulations.

Y, Uses of HIWIN robot hae the responsibility to design and install

the safety devices in compliance with the industrial safety
regulations, used torotect the safety of human body.
Y4 In compliance with the safety information on industrial robot
described in this manual can't guarantee EH8¥IN robotwill not
occurany safetyproblems
Connection of external safety device

Y, Besides the buHin safety bop, the robot also provides an

interface for external safety device, which can receive external
signals to control the robot.
2. Description Related to Safety

|. Safety Symbol

Y. Please carefully read amdake sure to follovthis manual before

operating the robofThe following are the safety symbol used in

this manual.
Symbol Description
Not following the description of this symba¥ill cause
serious personainjury. Please make sure tofollow
A DANGER be Iy
those requirements to ensure safety
Not following the descriptin of this symbolwill cause
ersonal injury or product damagdn order to
b WARNING |” jury or produc 9
guarantee the safe use of this product, please follov
regulationstrictly.
Not following the description of this symbaill result
in improper operation. In order to guatae the safe us
I CAUTION PTOPET OP J

of this product, pleasemake sure tofollow this

regulation.
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Y, The following symbols are frequently usedor safety notice.
Please carefully read the following notices araways follow
them before operating the robot.

A DANGER

Do notstore the machine in the environment with
corrosion and flammable gas or close to the flammg
object.

Do notoperate the machine in the environmerth
moisture, water ogrease.

Do notoperate the machine at the place where the
strong vibratioror strongimpactoccurs

Do notimmerse the electric wires into greaseavater.
Do notconnect and operate the machine with wet
hands.

Please ensure the controller is grounded.
Keephandsfrom the inside of the controllevhile it is
connedadng to the paver orduringoperaion.

Do nottouch the heat sinkhe power supplyor the
computer while it is operatingecause of high
temperature.

Be sure power is disconnected prior to move, conne
check and maintain the controlland ensure to
operate under thcondition ofno electrical shocksk.
The emergency stop switch must be instaliedan
appropriate location can be operated easnen the
robot acs abnormally it could immediately stoghe
robot from causing serious safety problems

Do not openthe controllercoverwithout permission. I

you haveany questionsplease contact our enginger
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x Do notstand on the product or put heavy objent
it.

x Do notblock the vent or put foreign objecinto it

x  Please ensure the controller is fixed on thseb

x Do notpull the connectoviolently or twist the
electric wiresstrongly.

x Do notfrequentlyswitchthe power switctand the
control button.

A WARNING | x Pleaseensure the robot, the emergency stop switc
and the controlleare function properlpefore
performing ay work

x Do not shut offthe power switch during the
operation.

x Do notopen, modify, disassembédmaintain the
machine without permission.

x  The power must be disconnected when the mach
doesnotoperate imlong time.

x  All operations must be exe@ad by the trained staff.

x  The contrdler must be kept away from high voltage
components thamay generateelectromagnetic fiel
which will lead torobotmalfunctionor damage

x  When the robot is used to demonstrate, the s

' CAUTION should keep low andalways kep an eye orthe
operating conditionto prevent the workpiece frof
dropping or the operator from the danger.

x Do not turn off the power of the controller whg
modifying the program or parameter. Otherwise,
datastored in the controllewill be damaged.
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3. Safety Notice
|. Safety Risk
I. Installation
Ordinary Risk
Y, The installation procedures must follow this manual.
Y, The emergency stop switch must be installethe place egs
to operatesothatcanimmediatelystop the robosystem
Y, The person who installshe robot must be trained and
authorized
Y. Always follow the installation and safety requirements
described in this manual to ensure personal safety.
Risk without electric shock
Y. A safdy area must be set outside the working range of the
robot, and a safg device must beused to inhibit the
personnelvithout permission.
Y4  After the brake of a servo motor is releastb@, robot willbe
movel by the gravityand it maydamage the operator
Y4 When instalihg or disassembig any mechanical partde
aware of faling parts which magamage the operator.
Y, Be aware of highemperature produced by the contraller
Y, Do not allow any actiomf climbing the robot.
ii. Endeffector
Y4 The endeffectorcan be classified as two types:
A. Gripper Used to load and unload, such as pneummat
gripper, electricgripperand vacuum sucker.
B. Tool: Used to process, such as welding, cutting and
surface treatment.

Y4 The grippertype end effector should prevent the workpiece
from dropping or damaging when the rolpoésents the power
error or other eprs. More attention should be paid at the
design stage

Y4 The endeffectorcould be equipped with the control unit. The
position must be noted to avoid the robot interference when
installing.
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lii. Pneumatic and Hydraulic Systems

A WARNING | x The tool-type end effector is usually equippe

with high voltage, high temperature or acti
shaft.Special attentiorshould be paid during t
operation.

Ya

Ya

Ya

Ya

More attentionshould be paid to the pressure remained in the
pneumatic and hydraulic systems after the power is
disconnected.

The internal pressure must be released before the pneumatic
and hydraulic systems are maintained.

When the pneumatic and hydraulic systems are operated, the
clamped workpiece could drop owing to the insufficient
pressure or gravity.

The pneumatic and hydraclsystems must be equipped with
the relief valveso that can be applied anemergency

A WARNING | x More attentionshould be paid to the pressure

the pneumatic and hydraulic systerasveral
timesmorethan the atmosphere pressu

Iv. Risk caused by the workingreironment

Ya

Ya

Ya

Ya

The industrial robots can be applied for the different industrial
environments.

All operating procedures must be specified by the professional
evaluation and according to the industsafety regulations.
Maintenance musbe conductedby trained personnelwho
clearly understand the procedures for the whole system and
other possible risks.

When the operating procedures are interrupthd, special
attention shouldbe paid during the troubleshooting
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[I. Emergency Stop
Definition

Ya

Ya

Ya

Ya

Ya
Ya

The driver powerandthe control system will be disconnected
to stop all actions during the emergency stop.

All power sources will be disconnectednhile in the
emergency stap

If you want torestartthe procedures, you should reset the
emergency stop switch.

Emergency stop psents the immediate stop: Immediately
stop the robosystem anddisconnect the driver power

The emergency stop switch is used for emergency stop only.
Avoid using the emergency stop instead of the normal stop
procedure to shut off the robot system, ormay cause
unnecessary damage to the robot system.

Emergency Stop Switch

Ya

Ya

The HIWIN robot is equipped with two emergency stop
switches, where one is installed on tkach pendardnd the
other is directly connected to the controller via the wires. If
other emergency stop switches are required, other connection
can be applied for the same purpose.

Based on the relevant industrial safety regulations, the
emergency stop switch is directly connected to the cadatrol

of the robot via the physical wires.
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1. Introduction

1.1.Target Group

This reference is designed for the users who have the following knowledge:
A With basic knowledgéor the robot

I CAUTION

We recommendaur customers be trained on HIWIN so that can use our produ
the best way. For the trainingformation please our websiterww.hiwin.tw or
directly obtain from our branch

1.2.RobotReferences

The robotreferencesomprisethe following parts:
A Articulated Roboi RA605 Controller Manual
A Articulated Robot RA605 Manipulator Manual
Each copy of guide is independent.

1.3.Representation of warnings and notes

Please carefully read and indeed obey this manual before operatirudpdierr
addition, he following symba must be understood to avoid the personal danger and
product damage.

Symbol Description
I f you dondt obey the des
A DANGER injury could take place. In order to guarantee the safe u

this product, please indeed follow this regulation.

I f you dondt obey the des
X injury or product damage could take place. In orde
A WARNING guarantee the safe use of this product, please indeed f
this regulation.

If you donot obey t he descri
| improper product operation could take place. In orde
I CAUTION guarantee the safe use of this product, please indeed f
this regulation.

13
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1.4.Safety Description

Please carefully read the following notices and @wlebey them before
operating the robot

x  Please turn off all power prior to the maintenance
service.

x  Theendeffedor must be firmly installed on the rob
to prevent workpiece from dropping during f

‘ DANGER operation, which could cause person injury angéa.

x It is recommended the way in this manual be apq
when the robot is transported. The other ways

transport could cause the robot to drop and injury.

x A device that can immediately stop the procedur
progresss prepared

x  Provide the exteial fence for the workstation to avo
contacting the operator when the robot runs.

x  Check the robot and the emergency stop sw
normally work prior to the operation.

x  The operation of the robot in the conditiomst
allowed could cause the danger of thenfan body of
machine failure.

A WARNING | x The robot is indeed fixed. The unstable installatiof
the robot could cause the positisimft and vibration.

x  Don't exessivéy bend the cable. Otherwise, the f
contact could take place.

x  In order to ensure the weight thfe workpiece, it mus
not exceed theated payloadf the robot and tolerar
torque. Otherwise, the driver alarm or failure co
take place.

x  Don@ modify without permission or emplg
original parts. If youd o nobdy, it could caus

error or failure.

14
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x  All operations must be executed by the trained stalf
x  The cables should be kept away from noise. If they
placed near noise, the robot could shift or fail.
x  The velocity of the robot should be kept as low
i CAUTION possible, and the operating condition is obserae
any time. Otherwise, the workpiece could drop or
operator will suffer from the danger.

x  Don't turn off the power of the controller when ¥y
modify the program or parameter. Otherwise,

internal data will be damaged.

1.5 Trademark

Windowsis a tadenark of Microsoft Corporation.
WordPadis a trademark of Microsoft Corporation.

15
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2. Product Description

2.1.Robot Overview

The robot comprises the following parts:
Robot

Controller

Teach Pendant

Cable

Software

> > > I>» >

Figure2.1Robot illustation

1 Robot
2 Cable
3 Control System
4 Teach Pendant

16
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2.2 .SoftwareOverview

Overview
Some of he following software will be applied
E HRSS2.0.0
E Windows XP Embedded

2.3.HIWIN ROBOT SYSTEM SOFTWAREHRSS)

Overview

Description
TheHIWIN Robot S/stem Software (HRSS3 in charge of all basic functions
for the robot.
E Path planning
E 1/0 management
E Data and file management
E HRSS
The interface for HIWIN's interface is called as HIWIN ROBOT SYSTEM
SOFTWARE (HRSS).
Features:
E Usermanagement
E Program edir
E Robot language
E Inline forms for programming
E Messagalisplay
E Configuration windows
E etc.

I CAUTION

According to the user setting, the operation interface could be different fron
standard type.

17
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3. Safety
3.1.General

Responsibility éscription

Theequipmendescrbed in this document not only can be the robot, but also
one of components.

Components of robot

A Robot

A Control System

A Teach Pendant

A Cable

A Software

The robots meet the current level of technology and safety regulations. Even
so, in violation of employmentould cause the injury of human body, the
damage of the robot system and other equipment. The robot can be run only
when it is at the normal state and the safety device is installed. You must
follow the references and the installation description supplettie shipment.

The failure related to the safety must be solved in time.

The HIWIN is dedicated to provide the reliable safety information, but we
don't take responsibility. Although all operations are conducted according to
the safety operation, the mbcan't guarantee it will not cause the loss of
human body and property.

Without our written permission, the robot must not be modified. The
accessories (tools and software) not belonged t¢ittdéN could be brought

into the robot. If the robot is damatyby these parts, the providers should take
responsibility.

Except for the safety section, other safety hints are included in this reference.
These must be noted too.

The robot is employed according to the regulations.

The robot only allows nmioning the purpose of the section "Specified
Purpose" in the operation instruction or the installation instruction.

For other information, please see the section "Specified Purpose" in the op
instruction or the installation instruction.

CAUTION

Other usages areohallowed. The manufacturers will not take responsibility for
this loss. The providers take risk only.

The usages must follow the operation instruction and the installation instruction,
especially the maintenance.

18
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Violation
All usages which don't me#te regulation are not allowed, including:
A Transporipeopleand animals
A Auxiliary toolsfor climbing
A Operation outsidthe permissible operating parameters
A Usages in the explosive environment
A Usages withousafetydevice
A Outdoor usages

Conformance Statemeand Installation Description
This robot can allow running when the following prerequisites arsfiedti
A The robots have been integrated into the equipment.
Or the robots have been integrated with other machines into the
equipment.
Or the robots haveden equipped with all safety functions asafety
devices.

Conformance Statement
The system providers must prepare a copy of conformance statement in
compliance withmachinery directivdor the whole equipment. The robots can
be run only according to theational laws, regulations and standards.

InstallationDescription
The robots are installed with timeachinery directivavhen not supplied as the
whole set. The system providers should keep the installation description and
appendix as a part of technickdcuments.

19
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Concept of usage
STOP 0, STOP 1 and STOP 2 are defined according to EN €02086.

Concept Description
: The allowable ration is in unit of degree or mm. The motior
AXIs range . .
each axis must be defined.
Stopping Stopping distance reaction distance braking distance
distance Thestopping distances a part odanger zone
The robot can move in theorkspace which is derived fron|
Workspace o :
the individual axis ranges.
Oberator The user of the industrial robot cdme the manageme
(Upseb employer or delegated person responsible for use o

industrial robot.

Danger zone

The danger zoneincludes theworkspaceand the stopping
distance

Teach Pendant

Theteach Pendargrovides the operations and functions for
roba and program.

Robot

Mechanical devices and electrical components

Safetyzone

Thesafetyzoneis out of the dangezone

20
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Concept Description

The safe stop is a kind of stop monitoring. It doesn't sto
robot, but monitos whetherthe axis is still. If the axis mov,
during the safety stop, STOP 0 will be triggered. The safet)
STOP can be triggered by the external trigger. If the safety st
triggered, the control system will tggr an outputvia a bus If
all axes dol stop during triggering the safety stop and STC
that ouput will be triggered as well.

A stop triggered and executed by the control system.
control system immediately disconnects the brake drivel
power.

Hint: That stop type in file isalled as STOP 0.

STOPO

The safe stop is a kind of stop triggered and monitored K
control system. That brake process is executed by the ¢
system and components independent on the safety. Up
Safe Stop robot is still, the control systemilwdisconnect the brake driv
STOP1 and power supply. If STOP 1 is triggered, the control sy
will trigger anoutputvia abusor it can be triggered by exter|
signal.

Hint: That stop type in file is called as STOP 1.

The safe stop is kind of stop triggered and monitored by
control system. That brake process is executed by the ¢
system and components independent on the safety. The ¢
Safe Stop kept at the connection state, and the brake is turned on.
STOP2 the robot stops, the giowill be triggered. If STOP 2

triggered, the control system will trigger an outpi# a busor
it can be triggered by external signidint: That stop type in fil
is called as STOR.

The drive device is immediately disconnected, ancbtia&e i
activated. The robot and thexternal axis(optional) perform
pathoriented breakingNote That stop type in file is called
STOPTYPEDO.

STOP TYPED

The robot and the external axis (optional) perforn]
pathrmaintaining breakingThe drive deice is disconnected
one second, and the brake is activatédte That stop type i
file is called as STOFYPE1.

STOP TYPE1

The drive device isn't disconnected, and the brake
activated. The robot and tlegternal axigoptional) pass a slo
to brake.

Note That stop type in file is called as STOFPE 2.

STOP TYPE 2
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Concept Description
Syst_em The system providers indicate those who can integrat
provider

robots into the whole equipment according to the safety

.(eq“'P”.‘em conduct drial-run.

integration)

T1 Manualreduced velocityest (<= 250 mm/s)

T2 Manual quickvelocity test (allowance > 250 mm/s)

Not belong to the robot but the motion axis controller by,
Externalaxis control system, for exampld{d I WI Nide8r guideway anc
turn-tilt table

3.2.Relevant Staff

Define the following staff or group for the robot:
A Operator
A Work staff

A WARNING

All persons who work on the robot must carefully read and understan

references related to the safety sections.

Provider
The providers mudbllow the kbor laws, including:
A The providers must fulfill the obligation to monitor.
A The providers must periodically provide training and instruction.

Work Staff
The relevant staff should describe the work, the scale and the potential danger
prior to the work, aswvell as periodically the instruction. In addition, the
instruction must be made again when each accident takes place or after the
technology is modified.
The relevant staff includes:
A System providers
A The users can be classified as:
1. Operators
2. Engineers
3. Expats

A WARNING

Only the trained staff can install, replace, configungerag, serveand maintain

according to the operation guide for each component on the robot
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The robot must be integrated into a set of equipment by the system providers

acording to the safety.

The system providers must take responsibility for the following works:

é Install the robot
A Connect the robot
A Evaluation the risk

A Use the necessary safety function aatktydevice

é Issue conformance statement
A Stick CE label
A Prepare fothe operation guide

User
The user must satisfy the following conditions:

A The user must receive the training.

A The operations on the robot are executed by the professional persons only,
who are trained, have the knowledge and experience, get familiatheith t
regulations, correctly determine the work and identify the potential risk.

lllustration
The tasks can be assigned according to the following table.

P
©

Function

Operator

Engineer

Expert

Function table

File

Configuration>User group

Display

Diagnosis>Logbook

Startup>Calibrate

Startup>Master

Startup>Robot data

Startup>Network Config

OO NO|OT|ARW|IN|PF

Startup>RS232

X | X | X |X|[X|Oo|X]|O|X

X |X|OoO|IX|X|Oo|Oo|O|X

oO|0ojlo|j0O|jO0O|O|O|O O

Interface

11

Messagdox

12

Velocity configuratian
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No.

Function

Operato

Enginee

Expert

13

Tool/base coordinate

X

X

0

14

Position configuration fotreach pendant

15

ChangelJOGcoordinatesystem

16

Manual reduced velocityOG

17

On-screerkeyboard

18

Removeteach pendant

19

Step execution

20

Programming

21

Program selection

22

Modify program

23

Tool/basecalibration

24

IO operation

25

Functional IOmodifycation

X | X |X|X |00 | X | X |O|X|X|X

X |lo|lo|X|o|Oo|lX|Oo|lo|o|oOo|©O

oOjojojojlojojo|o|jo|Oo |0 |0

A, WARNING

Only the professional staff can be allowledthe electrical or mechanical work

on the robot.
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3.3.WorkspaceSafetyZoneand DangeZone

TheWorkspaceanust be limited within the minimum range. Téafetydevices
(such as theafetydoor) must be located in tlsafetyzone The robot and the
extenal axis(optional) are braked to stop in tdanger zoneluring the stop.
The danger zonéncludes the Workspaceand the stroke to stop the robot and
theexternal axigoptional). That area where teafetydevices can pass should
be proteted from the Igs of the staff or the property.

Figure3.1lllustration of axisAl
1. Workspace

2.Robot
3. Stopping distance
4. Safety zone
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3.4. Stop Trigger

The robot will stop when the failure information appears during the operation or
monitoring. The following tablésts the relation of the stop response and run.

Trigger T1,T2 AUT, AUT EXT
Release the Start Button STOP2 -
Press the Stop Button STOP2 (stop?2)
Disconnect the drive device STOP1 (stop2)
No "run allowance" at input STOP2 (stop2)
Dlsconne_ct th@ontrol system STOPO (stop2)
(power disconnection)
Internal failure in the control STOPO or STOP1
system not related to the safe (dependon the failure reasgn
Operating mode changed SAFETY STOP2
Ope_n thesafetydoor afety i SAFETY STOP1
device)
Releasdenabling Switch SAFETY STOP2 -
Pr_essF_nabIlng Switchor SAFETY STOP 1 i
failure

Trigger T1,T2 AUT, AUT EXT
Trigger emergency stop SAFETY STOPL

The failure in the control
system or peripheral

SAFETY STOPRO

3.5. Safety Function

3.5.1. Safety Funtion Overview

The robot provides the followingfetyfunctiors:

A Operation Selection

A SafetyDevice(= used for annterfacethat locks the isolatesafetydevice
A Emergency Stop Device

A Enabling Switch

A External Safety Run Stop

A External Safety Stof

A Externa Safety Sto®

A T1 monitoring
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The robot can provide the following functions:

A The Emergency Stop Button must be pressed once every six months.
The safety functions are involved in the following components:

A The control system in PC

A Teach Pendant

A Cabinet ontrol unit (CCU)

In addtion, thee are interfaces for externamponents and other control systems

A DANGER

If the safetyguardsand thesafetyfunctionsare not functioned, the robot cou
cause the loss of the staff or the property. When the safety anddtyedevice are
cancelled to start or removed, the robot will not be allowed to run.

A WARNING

When you plan the machine, the safety functions have to be planned and de
The robot must be integrated into the system.

3.5.2. Safety Function System

The control sy'em is a unit to control the PC. It can connect with safety and
monitoring signals.

Work on the control system:

A Disconnect the driver, trigger the brake.

A Monitor thebraking ramp

A Stop monitoring (after stop)

A T1 monitoring

A Evaluate the signals related tetsafety

A Trigger outputs related to the safety

3.5.3. Mode Selection

The robot can run in the followingodes
A Manualreduced velocity (T1)

A Manualhigh velocity(T2)

A Automatic(AUT)

A Automatic Externa{AUT EXT)

' CAUTION

Don't change the run during programming. If the is changed during
programming, the robot will be stopped by STOP 2.
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Mode Application Velocity

Program verification
Programmedelocity;,

Used for run test, programmin¢maximum250mm/s

and instruction Manual reduced velocity
Manual reduced vetity speed
maximum250mm/s

T1

Program verification
Programmedelocity

Manual reduced velocityJnable to
run

T2 Used for run test

Programming run

Used for robot withouthe Programmedelocity

higherlevel controllers Manual reduced velocityJnabk to
run

AUT

Programming run
Programmedelocity

Manual reduced velocityJnable to
run

Used for the robot witkhe
AUT EXT [higherlevel controllers
(For examplePLC)

3.5.4. Safety Device

The signal for thesafetydevice is used to lock the isolated device. \Withthis
signal,automatic modecan't be applied. If the signal is lost durimgomatic mode
(For example, theafetydoor is opened.), the robot will stop by STOP 1.

In the Manualreduced velocity(T1) andManual high velocity(T2), the safety
device wil not activate.

A, WARNING

After the signal lost appears, it will not be allowed only closingstifeguardsto
resume automatic operatidiut need to confirm. The system provider must {
responsibility. It can avoid auto running when the staff stays iddhge zoneand
ignores to close theafetydoor.

A The danger zonewhere is set in advance must be actually checked.
confirmation for such setting is not allowed (automatically confirm wher
safetydevice is closed).

A If this point is not noted, it couldacise the person death, severe body dama
the property loss.
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3.5.5. Emergency Stop Device

The Emergency Stop Device is located at the Emergency Stop Button Beattte
Pendant You must press this button when the danger situation or the emergency
situation takes place.

When you press this button, the robot will

A Stopby STOP 1.

If you want to continuouslgperate you mustrotatethe Emergency Stop Button to
unlock it.

A WARNING

If the tools or other devices connected to the robot could cause the dangenu#t
be connected to the emergency stop loop at the machine side.

If this regulation doesn't follow, it could cause the person death, the severe
damage or the property loss.

An externalemergencystop device should be installed at least to ensiirean be
applied even though theach pendaritas been removed.

3.5.6. Logout fromHigherlevel Safety Control System

If the control system connects to theherlevel one, that connection will be
interrupted when it is disconnected. At this time, the corgystem will send a
signal, so that thhigherlevel system will not trigger the emergency stop from the
main machine.

A WARNING

The system providers must take the risk evaluation into account. When the
system closes, the situation where the emergenpyisti triggered is dangerous a
how to respond the danger. If this isn't considered, it could cause the death
severe body injury.

A WARNING

When the control system des, the Emergency Stop Button on Teach Pendan
will not enable.The providers sbuld take responsibility taoverthe Teach Pendan
or remove itfrom the robot. The purpose is to avoid the confusion of the valid
invalid emergency stop devicd$.that measure isn't noted, it could cause the pe
death, the severe body damagéeherproperty loss.
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3.5.7. External Emergency Stop Device

The emergency stop devices must be installed on the workstation where the robot
moves or other dangerous situatiomay take place. The systenmtegratoris
responsible for ensuring that.

At leastone external emergency stop device is instaltedensure the emergency
stop device can be used even thoughliech Pendaritas been unplugged.

The external emergency stop device connects to the customer interfdée
external emergency stop devices are inctuded in the scope of supply of the
industrial robot.

3.5.8. Enabling Switch

There aretwo Enabling Switcles installed on thdeach PendantThe enabling
switches have three positions

A Not pressed

A Center position

A Pressedpanicposition)

Only when arEnabling Switchis kept in thecenter positionthe robot can run in

the test run.

A Release ainabling Switcho trigger a STOP 2.

A Press arEnabling Switchto trigger a STOP 1.

A Two Enabling Switcles can be temporarily kept in tieenter positionso that
can movean Enabling Switchto the other. Iftwo Enabling Switcles are kept
in the center positiorfor longer time, a safety stop will be triggered after
several seconds.

When theEnabling Switchfails (clamp), the robot can stop according to the
following method:

A Press thé&nabling Switch

A Press th&mergency Stop Device

A Release the START key.

A WARNING

No tapes or other materials are used to fixEhabling Switchor using other ways {(
influence the functions. Otherwise, it could cause death, severe body injur
property loss.

3.5.9. External Enable Device

When many people stay in th#angerous zonethe Enabling Switchmust be
applied. It can connect to the user interface on the control system.
TheEnabling Switchis not included in the scope of supply of the indastrobot.

30



HIWIN.

C01UE201-1503

3.5.10. External Safety Run Stop

The safety stop can be triggered by the input on the user interface. When the
external signal is FALSE, that state always keeps. When the external signal is
TRUE, the robot can be operated again. No more confirmatieoqjisred here.

3.5.11. External Safety Stop

Thevelocityon TCP is monitored in T1. If theelocity exceeds 250 mm/s owing to
the failure, the STOP 0 will be triggered.

3.5.12. T1 Velocity Monitoring

Thevelocityon TCP is monitored in T1. If theelocity exceeds 250 m/s owing to
the failure, the STOP 0 will be triggered.

3.6.Additional SafetyDevice
3.6.1.Jog Run

The control system can jog to complete a program imtheual reduced velocity
(T1) andmanual high velocityT2). This means: you must hold Bnabling Switch
and Sart button to complete a program.

A Release ainabling Switcho trigger a STOP 2.

A Press arEnabling Switchto trigger a STOP 1.

A Release a START button to trigger a STOP 2.

3.6.2. Software Limit Switch

The axis ranges of all manipulator and positioner axesimited by means of
adjustable limit switches. These software limit switches only serve as machine
protection ad must be adjusted in such a wthat the manipulator/positioner
cannot hit the mechanical end stops.

3.6.3. Label on Robot

All nameplates, descriptis, figures and marks are related to the robot safety. They
can't be modified or removed without permission.

The Bbel onthe obotincludes:

A Warning dscription

A Safetyfigure

A Name plate

A Rating Plate
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3.6.4. ExternalSafetyDevice

The safetydevices must be ingtedin such a way thahe personel cannotenter

thedangerous zon& he providers should take responsibility for that work.

The isolatedsafetydevices must conform to the following rements:

A In compliance with EN 953.

A Avoid the personel enteringthedangerous zonand not easily go over.

A Firmly fixed and endure the expected run and the environment influence.

A No danger exists and causes.

A The minimum distance to tldangerous zone

Thesafetydoor (maintenance door) must conform to the followingimegmnents:

A Minimum quantity

A The lock (such as the switch feafetydoor) is connected to the input of the
safetydevice by the switch fasafetydoor or PLC.

A The switch device, the switch and ON/OFF must conform to Type |l of EN ISO
138491 and performare level d.

A Depending on the dangerous situation: ®adety door can be additionally
installed a lock device, so that it can be opened only when the robot safely
stops.

A The acknowledgebutton for thesafetydoor is installed outside the area where
thesafkety device is isolated.

Other devices must be installed in the machine according to the standards and

regulations.

The following tablas the safetyfunction should be activated in the run.

Safetyfunction Tl T2 AUT |AUT EXT
SafetyDevice ) - ON ON
[E)rgveic'gee”cy Siefp ON | ON | ON ON
Enabling Switch ON ON - -
Reducedrelocity

duringprogram ON - - -
verification

Jog Run ON ON - -
Software Limit Switclf ON ON ON ON
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3.7. Safety Measure

3.7.1. General Safety Measure

The robot can be used only when it is at the getatus and the safety consensus.
The improper operation will cause the person damage and property loss.

Although the control system has been disconnected and protected, it should
consider the robot could run. The wrong installation (such asloadj orthe
mechanical damage (such as brake failure) will cause the robot extdreal axis

to sink. If you operate the disconnected robot, you must drive the robot and the
external axigo a position where will not run with or without load. If this possipilit
doesnot occur, the robot and thexternal axismust correspond to the safety
protection

A DANGER

In the conditions where theafeguardsand the safety device are not fully
functioned, the robot could cause the person or property loss. In the con
wherethe safeguardsaind thesafetydevice are cancelled or removed, the robot
allowed to run.

A WARNING

Staying under the robatystem could cause the deathsevere injury. Don't sta
under the robot system!

1. CAUTION
It could cause the death or the severe bodyynif staying under the robot syste
No one can be allowed staying here!

Teach Pendant

The providers must guarantee only the authorized persons can operate the robot
with theTeach Pendant

If many Teach Pendastare connected to the machine, you ma$¢ eaclieach
Pendantan correspond to the robot without the confusion.

A, WARNING

The providers should take responsibility to removeTieach Pendaritom the robot
and keep it well. The storage department should be away from the operator vi
the contactrange. The purpose is to avoid the confusion of the valid and in
emergency stop devicel$.you dord follow this regulation, it could cause the des
the severe body damage or the property loss.

External keyboardand mouse

The external keyboard dnmouse can be applied only when the prerequisites
match:

A Applied for theoperationor maintenance.

A Disconnected the drive device.

A No person staying in thrdangerous zone

Only when an external keyboard and/or moaiseronnected, th&each Pendant
will not be applied.
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Upon therun is applied or the maintenance is completetheifeach Pendans
connectedan external keyboard and/or mouse must be removed.

Failure

The operation steps when the robot fails:

A Disconnect the control system, and protect (agpadlock) from restarting
without permission.

A Hang the corresponding label to identify the failure.
A Record the failure.

A Eliminate the failure and check.

Modify

The safety requirements must be checked after the robot is changed. The check
must obey thenational and regional labaafety regulations. In addition, the
performances of all safety circuits must be tested.

The new or chaged program must be tested in thmnual reduced velocity
mode(T1).

The robot must be tested in theanual reduced velocitynode (T1) after
changed. This is applicable to all components and changes, including software
and configurationThe robot must be tested in th@nual reduced velocityjode

(T1) after changed. This is applicable to all components and changes, including
software and configuration.

3.7.2. Transport

5

Robot
Attention should be paid to transport the robot. It must be transported according
to the operation or installation guide.

Control System

The control system should be kept at the vertical state when transpoded a
placed. The vibration or the collision must be avoided during the transportation,
so that can prevent the control system from the damage.

The control system must be transported according to the operation or installation
guide.

3.7.3. OperatiorandRe-operatiam
The machine and the devices must be checked once before applying to the run at
the first time to ensure thigare complete and function, so that can safely run and
identify the failure.
The check must obey the national and regional labtetyregulatiors. In addition,
the performances of all safety circuits must be tested.

The password for the identification of engineer and expert used on the HRS
be changed before applying to the run, and only allowed notifying the auth
person.

CAUTION
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A DANGER

The contol system has been arranged for the robot. If the cables are inco
connected, the robot and teeternal axigoptional) could receive the wrong de
to cause the person injury or machine damage. If a machine comprises
robots, the cables shoul® connected to the robot and the corresponding cg
systems.

I CAUTION
If the assemblies in the robobwit belong to the componentspplied by HIWIN
(such as cables), the provider should ensure these components will not in
the safety function or #y will not be applied.

I CAUTION
If the temperature in a cabinet of the control system has the largeeultiethan
the ambient one, water could condensate to damage the electronic productg
circumstance which the temperature in a cabinet of the ¢@ystem accompanie
with the ambient one, the control system can apply for the run.

Function check

The following must be checked befarperationandre-operation
Generakheck

Must ensure

A Correctly place and fix the robot according to the operatianual.

No foreign objects or damaged, fallen and loosened components exist in the
robot.

All safetydevices have been correctly installed and functioned.

The robot powematcheswith local supplyvoltage andmains type

The grounding leads and potentialdnce leads have tefficientcapacity
and have been correctly connected.

The cables have been connected, and the plugs have been locked.

>I>»>» >

>

Check sifetyfunction

The following safetydinctiors must be tested to ensure the normal work

A Emergency Stop Dése (the Emergency Stop Button on theach Pendaht
External Emergency Stop Devi@ieput and output)

Enabling Switch(in the test rup

SafetyDevice

All inputs and outputs related to the safety

External safetyudnctiors

> > > I>» > >

Check theeduced velocitgontrd system

The steps to check this item are as follows

1. Program a linear track to reach the maximeetocity.

2. Ensure the track length.

3. 100 %adjust to run the robot along the track in T1, and test the time with a
stopwatch.
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e

, WARNING
No persons are allowed stagin thedangerous zonduring the track run lest th
death or severe body damage be caused.

4. The velocity can be calculated according to the track length and the

measured execution time.

In the circumstances reaching the following results, rétkiced velcity

control system can normally run:

A The measuredelocity is not greater than 250 mm/s.

A The robot will run according to the programming track (linear run
without offset).

Robot data

Ensure the data on the nameplate of the control system must beetnsigh

those on the installation description. In the run, the data must be registered on the
nameplate.

P

., WARNING
Do not run the robot if thedamageddata are loaded! Otherwise, it will cause
death, the severe body damage or the property loss. You mustidéoealrect data.

The safety layout must be checked after the data are changed.
Thereduced velocitgontrol system must be checked after the data are changed.

3.7.3.1. Start Run Mode

5

Description

The robot can be set to the run mode by the HRSS. In that medehibt can
run in T1 without papheil safety devices.

If the connection to thaigherlevel safety system exists or creates, the control
system will lock or end the run mode.

Danger

The possible danger and risk when applying the run mode:

A The persons alk into thedangerous zonef the robot.

A Those operate the robot without permission.

A In the dangerous circumstance, operate thee external emergency stop device
not activated, and the robot isn't disconnected.

Measures to avoid the risk in the run mode:

A Cover or identify the nofiunction emergency stop devices with a warning
plate.

A If no grilles are installed, the other measures should be taken to avoid the
people walking into théangerous zonef the robot, such as a block band.
A The management measuresst be taken to limit or avoid the application

of the run mode.
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Application
Apply the run mode according to the regulations:
A Only the trained maintenance staff can be allowed applying the run mode.
A When the externaafetydevices are not installed opglied to run, T1 will
be applied to run .At this time, tldangerous zonmust be isolated with a

>

block band.
A Isolate the failure (peripheral failure).
A DANGER

When the run mode is applied, all extersaletydevices are stayed at the stop sta
The maintenace staff must guarantee no person stays in or neaatigerous zon
when thesafetydevices stop.

Violation

All applications not in compliance with the regulations are in violation and must
be forbidden. This place includes the applications of oteeple except for the
maintenance staff.

For the loswing to the violationHIWIN will not take any responsibility. The
providers should take risk.

3.7.4. ManualMode

The manual mode is used for the triatun, where indicates all works must be
executed when th@bot can auto run. The trialin includes:

A Jogmode

A Teaching

A Programming

A Program verification

The following items should be noted when manually running:

A If the drive devices are not needed, they must be disconnected to ensure the robot
will not be startd. New or modified program must be testedhemual reduced
velocity mode(T1).

A The tool, the robot or thexternal axigoptional) must not contact or extend the
grilles.

A The robot should not jam, sharircuit or drop the wikpiece, the tool or other
pat owing to the operation.

A All trial-runs must be conducted outside the area wheresdlfiety devices

isolate.

If trial-runs have to be conducted in the area wheresdlfietydevices isolate, the

following items should be node

In Manual reduced velocitynode(T1):

A In the situation not necessary, other people are not allowed staying in the area
where thesafetydevices isolate.
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If many people are needed to stay in the area whersafle¢ydevices isolate, the
following items must be noted
1. Each worker mst give arEnabling Switch
2. All persons must not be obstructed to see the robot.
3. It must be guaranteed all persons can see each other.
A The operators must select an appropriate position, so that can sEsgeeous
zoneand avoid the danger.

In manualhigh velocity mode(T2):

A This modecan be applied only when it is tested greater thamnéneual reduced
velocity.

A No teachingand programming are allowed in this run.

A The operator must ensure tBrabling Switctormally functions before test.

A The operatorsnust be stayed outside tangerous zone

A No other people can stay in the area wherestifetydevices are isolated. The
operators must take responsibility for this situation.

3.7.5. Simulation

The simulation software doesn't fully match the actual situafiba.program from
the simulation software must be tested in thanual reduced velocityT1). If
necessary, the program must be modified.

3.7.6. Automatic Mode

The automatic modds allowed when the following prerequisites of the safety
measure are followed.

A All safetydevices have been installed and provided with good function.

A No persons are allowed staying in the machine.

A The work procedures must be obeyed.

If the reason why the robot stops is unknown, dhagerous zonean be entered
only when the emergensgop has been activated.

3.7.7. Maintenance and Repair

Check the necessary safety requirements must match aftenainéenance and

repair The national and regional labaafety regulations must be obeyed. In

addition, the safety performances have to testlfairauits.

The robot function aabe normally recovered by timeaintenance antepairwhen

the failure. The maintenances include the failure finding and repair.

The safety measures should be taken when the robot is run, including:

A Run outside thelangeras zone When it is run in thedangerous zonethe
providers must take protective measures to ensure the pelsafety.

A Disconnect the robot and take measures (such as padlock) to avoid restart. If it is
run in the situation where the control systersogsnected, the providers must
take protective measures to eresthe person safety.
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A If it is run in the situation where the control system is connected, it can run in T1
only.

A The operations under run must be identified with a label on the robot. This labe
should be kept at the same place during the pause.

A The Emergency Stop Device must stay at the start status. If the safety function or
the safetydevice is closed due to the maintenance, it must be immediately
connected.

A WARNING

The main switch must be discauied and the measures should be taken to avo
reconnection before the energized components on the robot are opArataten it
must ensure no voltage exists. Only the trigger of the emergency stop, the safs
or the disconnection of the drivdevice are not allowed before the energi
components are operated because the next generation drive system will not dis
the robot power in this condition. Some components are still energized to cal
death or severe body damage.

The damage components must be replaced by those with the same model number
or equivalent ones identified by HIWIN.

Control system

Although the control system has been disconnected, the components connected
to the peripherals could be energized. Therefore, thenektpower must be
disconnected if operating on the control system.

After the control system is disconnected, there is over 50 V (up to 780 V) on the
different components in several minutes. In order to avolwlletamage, the
operation is not allowed ding this period.

No water and dust must be prevented from entering the control system.

Dangerous objects

The safety measures when the dangerous objects are applied:
A Avoid contacting skin in long time and frequently

A Avoid inhaling mist and gas.

A Clean anctare your skin.

' CAUTION

In order to ensure the safe operation of the product, it is recommended th
periodicallyinquire thesafetyinformationfrom the hazardous object manufactur,
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3.7.8. DecommissioningWarehousing and Disposal

The decommissioningwarehaising and disposal for the robot must follow the
nationallaws, regulations and standards.

3.7.9. Safety Measure for Single Point of Control

Overview

If the specific components are installed on the robot, dfetysmeasure must be

taken to ensure the singb®int of control(SPOC)can be fully achieved.
Componerg

Decoder

PLC

Remote Control Tools
Bus tools

External lkeyboardmouse

> > > > >

' CAUTION

If necessarythe other safety nasures could be taken. They must depend on
situations by the system providers, program desgaemachine vendors

Because the system providers understand the safety status of these components,

they take responsibility for them to enter the safety stdtmsexample, during
the emergency stop.
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4.1 Teach Pendant

4.1.1. Front view

Function

HIWIN.
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TheTeach Pendari a portable programming device for the rgldtich can
provide each kind of the programming operation and dispilé&y equipped with
a touch screertheHRSScan operate by fingers or stylugthwoutan external

mouse and an externakkboard

I CAUTION

In that reference, thEeach Pendars usually called a8 T P 0

Overview

Figure4.1Front viewof HIWIN & teach gndant

No.

Description

Used tochange operation mode and turn on/off the monf@orly after the ke
is inserted, the swih can be turned

N

Emergency Stop Button, used to stop the robot in the emergency. It wi
when the Emergency Stop Button is pressed

Run Button, used fafOG

Velocity adjustment

albhlw

Space Operation Button
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4.1.2. Rear View

Overview

Figure4.2Rear Viewof HIWIN s Teach Pendant

1 Enabling Switch
2 Rating Plate

Description

Componer|Description

TheEnabling Switchthas three positions

Not pressed

Center position

., Pressed

Enabling |In T1or T2, the Enabling Switchmust be kept in theener positionto
Switch start the robot

In the Auto Runand ExternaAuto Runmodes, thdenabling Switchwill
not activate

5

Rating

Plate Rating Plate
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4.1.3. Remove and Insefteach Pendant
Description Remove thé'each Pendanthen the robot is connected.

A WARNING

If you removethe Teach Pendanyou can't stop the robot from the Emerge
Stop Button on theTeach PendantTherefore, an external Emergency S
Device must be connected to the control system.
The providers should take responsibility to removeThach Pendarftom the
robot and keep it well. The storage department should be away from the o
view and the contact range. The purpose is to avoid the confusion of the
and invalid emergency stop devices.
If you don't note that measure, it could causepison death, the body dama
or property loss.
Operation steps
A Remove

1. Press m in the HRSS to remove th&each PendantAn
information and a counter will be displayed on HRRSS The counter
will countdown 25 secondsDuring this period theTeach Penddrcan
be removed from the robot controller.

I CAUTION
If you remove theTeach Pendantithout press the button as mentioned akg
the emergency stop will be triggered. Only when you inserTdaeh Pendan
again, the emergency stop will be celhed.

2. Remove heTeach Pendaritom the robot controller.
If you don't remove th&each Pendanih the counting period, this
count will be invalid. You can press the remove butigainto display
the counter.
Insert
Insert theTeach Pendartb the robot controller.
Insert theTeach Pendardt any time. Prerequisite: the same type with the
Teach Pendanffter it is inserted 10 seconds, the emergency stop and the
Enabling Switchwill be recovered. The HRSS will display again. The
insertedTeach Pendantill apply for thecurrent run.

I CAUTION

The current run may not be the same as the run before remove the teach p
It could be changed by hightavel controller, for example a master.

A WARNING

A user who inserts th@each Pendanbn the robot controller must stay

seconds atlast. That is to say until the emergency stop ané&miabdling Switch
are recovered. This can avoid the provisional invalidity of the emergency
when another user operates in the emergency situation. If you don't no
point, it could cause the man death, the body damage or property loss.

>
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4.2 HRSS Interface

B | . """" ! 2014103107

A o B ot T 13:09:52
[ Program\ Name

Figure4.3HRSSinterface

No. Description

Main Menu
Display the Main Menu

Error Information Window
Display the error information hint according to the default configuration.

Progam Ratio andoggingRatio
Determined by program to change the ratio.

4 |Status Bar

Tool and Base
5 |Observe the selected tool and base number. You can click to change
or base number.

Step motion
Step motiorand continuenotion

Teach Pendar@onfiguration
7 | Touch that display to select the relative position whereTésch Penda
faces the robot.
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No. Description
Coordinate systerButton
8 |Display the currentaordinatesystem You can touclit to display all
coordinate gstens and seleanother one.
Run Button
9 If you select theaxis-specific jogging here will display the axis numbekto
AB6). If you select th&€artesian jogginghere will display the direction of the
coordinatesystem(X, Y, Z, A, B, C).
KeyboardButton
10 lclick to display the kyboard
Remove Button
11 .
Press this buttobeforeyou remove théeach pendant
12 Simulaton View Angle Button
Shift to simulate the view angle
Status button
The Status buttonwill  dynamicallybechange according tdhe window
13 .
currertly activated by théiRSS
14 BatteryFigure
Display the status aibsoluteencodets battery.
Lock Button
15 . .
When the program is executed, you can use this button to lock or unloc}
16 Nextstep motiorButton
HomeButton
17 Hold this button to returthe robot ® the home position
Run Control Button
18

Three buttons are used for run, pause and stop the program.

4.2.1. Status Bar

The gatusbar displays the statushich the robot is configured.

Overview

O‘R‘T*I‘!‘

Figure4.4 HRSSstatusbar
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4.2.2. Status DisplayiSubmt Encodeo

Figure | Color Description

= ||OrangqSubmit the decoder running

. Gray |Submit the decoder failure or stop

4.2.3.Keyboard

TheTeach Pendam$ equipped with a touch screen. THRSScan operate by fingers
or stylus.
There is a &yboardon the HRSSo0 enterthe alphabeand number.

1 2 3 4 5 6 7 8 9 0 = = Back
Tab Q w E R T | Y U|1I |Oo | P || I |\
Caps A ) D F G H J K L C ' Enter
Shift \ z X C Vv B N M , . / Shift
Ctrl Alt Ol Q| B et

Figure4.5lllustration ofHRSSkeyboard

4.3.Connect to Control System, and Start HRSS

Operation steps
The main switch on the control system is shifte@bh
The operating system and tHRSSwill automatically start

4.4.0Open Main Menu
Operation steps
Click the Main Menu on th&each Pendanand then open.it
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Description

A Property for Main Menu window
TheMain Menuis displayed at the left field
Click an item to display the nejgvelfunction table é.g File).
Display table or openednterfaceby pressing the menu button on the
upper left
You candirectly select these function items again without closing the
nextleveltable

5

’ File Save to USB ‘

Configuration |Load from USB‘

Display
Diagnosis

Start-up

Help

Figure4.6 Example openedhext function table

4.5. Change User Group
. Operation steps
1. Select[Configuration]>[User grouppn the Main Menu to display the current
user group.
2. If you want to shift the default user group, prgSkange] If you want to shift
other user groups, pregsL o0 g itonsg¢lectéhe user group.
3. If needed, pleasengerpassword and login.

Description
In the HRSS, the functions can be selected according to the user group. There
are the following user groups

A Operator
Operator group
This is the default user group.

47



A Engineer
Engineer group
This user group is protected by asgword. The default passwordiigdi | WI N o

A  Expert
Expert group
This user group is protected by a password. The default passwvibtd iSVI. N 0

HIWIN.
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No.

Function

Operator

Engineer

Expert

Function table

File

Configuration>User group

Display

Diagnosis>Logbook

Startup>Calibrate

Startup>Master

Startup>Robot data

Startup>Network Config

OO INO|O|DR|W|IN|PF

Startup>RS232

X | X | X |X|[X[|Oo|X]|O|X

X | X|O|IX|[X|Oo|]Oo|O |X

O|j0ojl0o|j0O|jO0O|O|O|O O

Interface

Messagdox

o

12

Velocity configuration

13

Tool/base coordinate

x

14

Teach Pendant
configuration

x

o

o

15

Change coordinateystem

16

JOG

17

Small keyboard

18

RemoveTeach Pendant

20

Program execution

21

Program selection

22

Modify program

23

Tool/base calibration

24

IO operation

25

Functional IOmodification

X | X | X |X|O|lO|X|O |X |X

X | O|o|X|o|lOo|jlOoO|O|O |O

oOjoloj0ojl0o|0O|O0O|O|O|O
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4.6.Change Run
I CAUTION

Dond changethe unin the programming period. If it is changed, the robot w
stop.

Prerequisite
The controlled o e pmoo@ds any program.
Insertthekey for themode selectoswitch.

Operation steps

1. Turn themode selector switcbn theTeach Pendanand display thenode
selection

2. Select the run.

3. The selectednodewill be displayed in the status bar of fheach Pendant

Mode Application Velocity
Program verification
i Programmedrelocity, maximum
Used for tesbperation
T1 , , 250mm/s
programming andeaching
Jog Mode

Jogvelocity, maximum250 mm/s

Program verification
Programmedelocity
Jog Mode

Unable to run
Programmingnode

T2 Used for run test

AUT Usedfor robot withoutthe Programmedelocity
higherlevel controllers Jog mode
Unable to run
Used for the robot witkhe Programmingmode
AUT EXT |higherlevel controllers Programmedelocity
(For examplePLC) Jogmode Unable to run
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4.7. Coordinate System

Overview

The following Cartesian @rdinate Systemare defined in theontrolsystem:

ROBOT
BASE
TOOL
Figure4.8Coordinate Syster@®verview
Description
A ROBROT

The ROBROT Coordinate Systens a Cartesian on&yhich is lccatedin

the intersection of the first joint and the second jolints the origin of
BaseCoordinate System

In the default, thdROBOT Coordinate Systeris consistent wittBASE
one.
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BASE
The BASE Coordinate Systens a Cartesian one, used tesdrbe the
position of workpiece. It is based ®DOBROTCoordinate System

In the default, the Bas€oordinate Systens consistent wittROBOT
one. A user can move it to workpiece.

TOOL
The TOOL Coordinate Systens a Cartesiarong locatedat the tool
center point
In the default, a home of the ToGloordinate Systens locatedat the
flange center poin{called as Flang Coordinate SystemThe Tool
Coordinate Systens offset to the tool center point by the user
Rotationof robot coordinateystem

Corner Rotation around axis

A Rotate aroun&X axis

B Rotate around Y axis

C Rotate around Z axis
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4.8J0G

Description
There are twdkinds of jogging.
Cartesian joggingTCPis jogged in the positive or negative directalong an
axis of mordinate gstem
Axis-specific jogging each axis can independentlg moved in a positive or
negative direction

Joint coordinate system 14 n\

J3

2

Figure4.9 Axis-speific jogging
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