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Foreworc

Foreword

About this manual

This manual is for technicians to install andlasgetleathdustrial robot quickly, correctly,

and safely, to be familiar with the relevant precautions, and to perform regular routine

maintenance work on the manipulator.

Prerequisites

Before operating the robot, be sure to read the relevant safety instructions and operation

instructions of the product carefully. Users must understand the safety knowledge and basic

operation knowledge before using the robot.

Please read the following documents when necessary:

A
A

>

Target groups

> > > >

"ARC280Control Cabinet Manual"
"AIRTPTeach Pendant Operation Nfanua

"ARL Programming Manual"

Operators
Product technicians
Technical service personnel

Robot teachers

Scope of application

This manual applies to the following robot models.

Model name Transportable weight

AIR28@700 280kg
AIR13@2700AIR1368100 130kg
AR17@700AIR17€8100 170kg
AIR222700AIR2268100 220kg
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Meaning of common signs
The signs and their meanings in this manual are deshiled.in

Table 1 Signs used in this manual

Sign Meaning

Failure to follow the instructions may result in an ag
causing the severe or fatal injury or the great losses

Danger property.

>

Failure to follow the instructions may resudicicident
causing the severe or fatal injury or the great losses

Warning property.

>

Prompt for the environmental conditions and import
things or shortcuts you shall pay attention to

>

Caution

Prompt for additional literature and instructions for
additional information or more detailed operating
Prompt instructions

©

Manual description

The contents of this manual are subject to supplementation and modification. Please visit
"Download Center" on the website regularly to obtain the latest venséonaf ithis

timely manner.

Website URhittp://robot.peitian.com/

Revision history

The revision history contains the instructions for each document updatersioe tittss

document contains updates to all previous versions of the document.

Table 2 Signs used in this manual

Version Publication date Modification description

V1.0.0 20231115 1st official release

Manual Number and Version


http://robot.peitian.com/
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Themanuatelated information is shown in Table 3.

Table 3 Documealated information

Document name Large LodRlobot Operation Manual
Document number -P053100001-081
Document version V1.0.0

Declaration of applicable with product standards
Therequirements for industrial robot system design are detailed in Table 4.

Table 4 Declaration of applicable safety standards

Standard Description Version

Machinery directive:

2006/42/EC | Machinery directive 2006/42/EC (new version) iSsmepean 2006
Parliament and Council on May 17, 2006 to modify 95/16/EC

Electromagnetic compatibility directive:

2014/30/EU 2014/30/EU directive issued by European Parliament and Council 2014
26, 2014 to balance the electromacpragpatibility regulations of men
states

Pressure facility directive:
Electromagnetic compatibility directive:

2014/68/EU | 2014/68/EU directive issued by European Parliament and Council 2014
2014 to balance the pressure facility regulations of member stateg

(It is only suitable for the robot with hydraulic balance weight)

Safety of machinery:
ISO 13850 o ] 2015
Emergency stop functiBrinciples for design

Safety of machinery:
ISO 1384D o 2015
Safetyrelated parts of control systdPast 1General principles for des

Safety of machinery:
ISO 12100 2010
General principles for desRjek assessment and risk reduction

Robots and robotic deviGzfety requirements for industrial robots:
ISO 10218 Part 1: Robots 2011
(Prompinformation is consistent with ANSI/RIARQSD®art 1)

Electromagnetic compatibility (EMC):
6100662 ) ) ) ) ) 2005
Part &: Generic standarttamunity for industrial environments

Electromagnetic compatibility (EMC):
6100664 + Al 2011
Part &4:Generic standardsmission standard for industrial environm

Safety of machinery:
602041 + A1 ] ) ] ) 2009
Electrical equipment of machiPeg 1: General requirements
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Standard Description Version
IP rating provided by enclosures (IP Code):
IEC 60529 | This standagpplies to the IP rating for the electrical equipment wit{ 2001
enclosures and the rated voltage exceeding 72.5kv.
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General safety description

Thank you for purchasing our manipulator. This deseripticedifor the safe use of the
manipulator. before using the operator, please read the manual carefully and use the

manipulator correctly on the premise of understanding it.

For the detailed functions of the manipulator, please fully understand its specifications throug}

the relevant instructions.

Safety considerations

In general, the manipulator cannot be operated by a single operation, and only install the end
effector, and the frame functions as the peripheral equipment and the system to perform the

operation.

When considering its security, the manipulator should not be considered independently, but

should be considered in the system environment.
When using the manipulator, be sure to take corresponding measures to the safety fence.
WARNINGAUTION AND PROMPTS.

This specification includes matters needing attention to ensure the personal safety of operato
and prevent damage to operators. According to their safety importance, they are described as
"warning" and "caution" in this paper, and the supplemeatdignimsire described as

"prompts".

Before using theanipulatpthe user must read these "warnings "," cautions" and "prompts ".

In the case of an incorrect operation, it is possible to cause death

injury to the operator or other operator.
Warning

If the operation is wrong, it may cause the operator or other oper:

slightly injure or damage the equipment.
Caution

General considerations

>

When connecting or disconnecting related peripheral device
safety fencestc.) and various signals of the manipulator, be

confirm that the manipulator is in a stopped state to avoid
connections.

Warning A Do not use the operator in the situation shown below. Othery
not only have a negative impact on operators and periphera
cause casualties.
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Used in flammable environments.

Used in explosive environments.

Used in environments where there is a lot of radiation.
Used in water or in high humidity environments.

Used for the purposé&afisporting people or animals.
Use as a foot (e.g., on or depending on the operator)

B

A Operators who use the operator should wear the safety ¢
shown below before carrying out their work.

Work clothes suitable for the job content
Safety shoes

Safety helmet

B

Personnel who carry out programming and maintenance operg
receive appropriate training through the relevant training of the c¢
Prompt

Considerations during installation

A When handling and installing the machines, they caustdeu
correctly according to the method shown in our manual. If the
is carried out in the wrong way, it is possible that the operal
killed or injured due to the overturning of the operator.

p>2

When using the operator for the first time after installation, K
do so at a low speed, and then gradually accelerate the ¢
confirm that there are any anomalies.

Warning

Matters needing attention in operation

A When using the operator, be sure to make sure thereraonme
in the safety fence before carrying out the operation. At the g
check to see if there is a potential danger, and when it is conl
there is a potential danger, be sure to eliminate the dang
carrying out the operation.

Warning A When using the instruction device, because there may be el

operation of wearing gloves, it is important to take off the gloy
carrying out the work.

Information such as programs and system variables can be store
mediasuch as memory cards. In order to prevent data loss ¢

Prompt unexpected accidents, it is recommended that users back up datg

Considerations in programming

A When programming, try to do it outside the safety fence, the
mattershall be taken into account when the safety fence neg

Warning carried out as a last resort:

\!
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Check the safety fence carefully and make sure i
dangerous before entering the fence.

The emergency stop button can be pressed at any timg
The manipulator shall be operated at low speed

The operation should be carried out after confirming th
the whole system, so as to avoid the operator fallin
dangerous situation due to the rerootel instructions
actions for the peripheral equipment.

A Operators using the manipulator shall wear the followin
equipment before operation:

Work clothes suitable for work content
Safety shoes

Safety helmet

After the program is finished, it is important to perform the test oj
accordance with the specified procedure. At this time, the ope
Caution operate outside the safety fence.

For operators who are programmed, it is important to receive {

training through the company.
Prompt

Attention should be paichintenance work

A When switching on the power supply, part of the maintenance o
in danger of electric shock, as far as possible, the maintenanc
should be carried out in the state of power off; professional mg
personnel should be designated according to the need to
maintenance operation; other personnel should be avoided to f
power supply when maintaining the operation; even if the power s
be turned on before the operation camried cait, the emergency ¢
button should be pressed and then the operation should be carri

>

Please consult our company when you need to replace the parts|

>

The replacement of parts by the client may result in unexpecteq
which may cause the operator to be damaged and the operator i

A When entering the security fence, check the whole system cal
make sure it is not dangerous. If there is a dangerous situation :

Warning
enter the fence, you must grasp the state of the system and be v

A If you need to replace the parts, be sure to use our specified part|
a part other than the specified part, it may cause damage to the ¢

A When removing the motor and brake, the crane hoisting and othe
should be taken to remove the motor and brake, so as to avoid
the manipulator arm.

A When carrying out maintenance operations, when it is necessary
operator as a last resort, the following matters should be taken in

It is important to ensure that the escape channel is smooth a
operation should be carried out again under the operation of

Wi
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system in order to avoid blockage of the retreat by the op
peripherals.

Always pay attention to the danger around you and be prepa
you can press the emergency stop button at any time wher|
it.

b=

The auxiliary equipment such as the crane shall be used when
motor and the speed reducer and the like have certain weight pal
avoid the excessive work load for the operators. At the same|
necessary to avoid the wrongtaperatherwise, the operation and (
of the operation may be caused.

b=

Be careful not to fall because of the lubricating oil that falls on t
wipe the lubricating oil that falls on the ground as soon as pog
eliminate the possible danger.

b=

Do not place any part of the body on any part of the manipulator
operation, and it is prohibited to climb on the manipulator, so &
unnecessary personal injury or adverse effect on the manipulato|

b=

The following parts will be hot and need attention. When you hay
the equipment when you have to touch it in the event of heat,
prepare protective appliances such asdisia@int gloves:

., Servo motor
reducer
Adjacent to motor/reducer

Inside the control cabinet

>

The parts (such as screws, etc.) removed during the replacemeni
should be correctly loaded back to their original parts, and if the
found to be insufficient or surplus, they should be reconfirmed ar
correctly.

>

During the maintenance of the pneumatic system and hydraulic §
important to release the internal pressure to zero and operate ag

>

After replacing the parts, be sure to carry on the test operation a
the prescribed method. At this point, the operator must operate {
safety fence.

>

After the maintenance operation, the grease, debris and water g
the ground around the operatorirside the safety fence shoulg
thoroughly cleaned.

>

When replacing parts, dust and other foreign bodies should be
from entering the manipulator.

>

Operators who carry out maintenance and repair operations mus;
training of the company and pass the relevant assessment.

>

When carrying out maintenance operations, appropriate lighting
should be equipped, but care should be taken not to make ti
appliances a source of new danger.

>

Be sure to refer to this specification for regular maintenance, if |
maintenance, will affect the service life of the operator, and m
accidents.

VIl
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Safety protection measures before use

Before operating the manipulator and pegghbgralent and the manipulator system
composed of them, the safety precautions of the operators and the system must be fully studi

Figure 1 is a diagram of the safe work of industrial robots.

; ﬂ
W n

——
LY
3 3 LAY

Figure Diagranof safe work of industrial robots

Definition of operating personnel

Manipulator operation personnel consist of operator, teacher and maintenance engineer who

shall satisfy the following conditions:
Operator

A Switch on/off the power supply of manipulator.

A  Start the manipulator program vigptirating panel.

A have no right to operate within the safety barrier

Teacher

A  Execute the functions of operator.

A Perform the manipulator teaching, etc. outside the safety barrier.

Maintenance Engineer

A  Execute the functions of teacher.

A Perform the maintenance (repair, adjustment, replacement, etc.) of manipulator.

Safety of operation personnel



Safety protection measures before use Large Load Operation Ma

Operator, teacher and maintenance engineer shall carefully perform the operation, programm

and maintenance of manipulator, and shall at least wear the following items:

A

b~

A

Work clothes suitable for task
Safety shoe

Helmet

When the auto system is used, be sure to protect the operation personnel. The measures sha

taken to prevent the operation personnel from entering the range of manipulator.

The generplecautions are listed below. Please take the appropriate measures to ensure the

safety of operation personnel:

A

b~

p>)

> > >

b3

b3

b3

Safety of operators

The operation personnel running the manipulator system shall receive the training from
the company and pass the relevant assessment.

While the equipment is running, even if the manipulator seems to have stopped, the
manipulator is possibly waiting for the start signal and is about to act. The manipulator
shall be regarded as operating at this state. To ensure the safety ofsuperatidn per

is necessary to confirm that the manipulator is in the operating state via the audible and
visual alarms such as the warning lamp

Be sure to set the safety barrier and safety door around the system so that the operation
personnel cannot enter the safety barrier without opening the safety door. The interlock
switch, safety pin, etc. shall be set on the safety door so that wiadortbpessethe

safety door, the manipulator will stop.

Peripheral equipment shall be electrically grounded.

The peripheral equipment shall be set outside the range of manipulator if possible.

The range of manipulator shall be clearly marked with the lines on the floor to make the
operator understand the range of manipulator including the mechanical arm and other
tools.

A proximity switch or photoelectric switch shall be installed on the floor so that when the
operation personnel are about to enter the range of manipulator, the audible and visual
alarms such as the buzzer are issued to stop the manipulator, thgréisy safstyi

of operation personnel.

A lock shall be set to make sure that the manipulator power cannot be turned on except
the operation personnel responsible for the operation.

Always disconnect the manipulator power when performing theamdividsiaining

of peripheral equipment.

Operators are not authorized to perform jobs within the safety barrier:

A

Disconnect the power supply of manipulator control cabinet or press the emergency stop

button when the manipulator ispetated.
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Safety protection measures befor

> >

b~

Operate the manipulator system outside the safety barrier.

The guard fence and safety door shall be provided to prevent the unrelated personnel fro
entering the range of manipulator or to prevent operators from entering a hazardous
location.

Emergency stop button shall be set within the reach of operators.

Manipulator controller is designed to be connected to an external
stop button. With this connection, the manipulator will stop when tf

Prompt emergency stop button is pressed.

Safety of teachers

In some cases, it is necessary to enter the scope of operation of the operator when carrying o

the operation of the operator, especially at this time, the safety should be paid attention to:

A

>

>

>

>

>

>

If you do not need to enteppiegation maneuvering range, be sure to operate outside

the operating maneuvering range.

Before proceeding with the teaching, verify that the manipulator or peripheral equipment |
in a safe state.

If it is inevitable to enter the range of manipulator to conduct the teaching, first confirm the
positions and states of safety devices (such as the emergency stop button, emergency
automatic stop switching of teach pendant, etc.).

Teachers shall pay special attention to make other people away from the range of
manipulator

Before starting the manipulator, first confirm that there is no people and no abnormality ir
the range of manipulator.

After the teaching is over, be sure to perform the test run following the steps below:
Stepl. At low speed, execute at least one cycle intermittently to confirm no abnormality.

Step2. At low speed, execute at least one cycle continuously to confirm no abnormality

Step3. At intermediate speed, execute at least one cycle continuously to confirm no abnormality
Step4. At operating speed, execute at least one cycle continuously to confirm no abnormality
Step5. Execute the program in automatic operation mode.

The teacher must evacuate outside the safety fence when the operator operates

automatically.

Safety of repair engineer

To ensure the safety of repair engineer, full attention shall be paid to the following items:

A

Never enter the range of manipulator while the manipulator is running.

XI
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A

p> )

b~

b~

b~

b~

b~

b~

> >

Perform the repair operation while the controller is powered off if possible. Main circuit
breaker shall be locked to prevent other personnel from turning on the power.

If it is Inevitable to enter the range of manipulator when it is powered on, you shall first
press the emergency stop button of control cabinet or teach pendant. In addition, the
operators shall hang the "Repairing" sign to remind other peopletadh& opera
manipulator.

Before performing a repair, verify that the manipulator or peripheral equipment is in a saf
status.

Do not perform the automatic operation when there is someone in the range of
manipulator.

When working near the walls and appliances, or when several operators are close to eac
other, be careful not to block the escape routes of other operators.

When the manipulator is equipped with a tool, and there are movable devices such as
conveyor belts in addition to the manipulator, pay attention to the operation of these
devices.

A person who is familiar with the manipulator system and is able to detect the danger she
be assigned next to the operating panel and operating box so that he can press the
emergency stop button at any time.

When replacing or reassembling the parts, be sure to prevent the foreign matters from
sticking or entering.

In case of the repair inside the controller, If the unit, printed circuit board, etc. may be
contacted, be sure to disconnect the power supply of main circuit breaker of controller to
prevent electric shock.

Be sure to replace with the parts designated by us.

When the manipulator system is restarted after the repair operation, it shall be confirmed
in advance that thareno people in the range of manipulator, and the manipulator and

peripheral equipment are in a normal status.

Safety of peripheral equipment

Precautions in terms of procedures:

A

b~

>

The detection devices such as the limit switch shall be used to detect the dangerous
status, and the manipulator shall be stopped as needed according to the signals of
detection device.

In case of abnormalities of other manipulators or peripheral equipment, the measures sh:
be taken, such as stopping the manipulator, even if there is no abnormality in the
manipulator.

For the system of which the manipulator is operating synchronously with the peripheral

equipment, special care shall be taken to avoid the interference with each other.

Xl
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A The manipulator may be interlocked with peripheral equipment and the manipulator may
be stopped if required so as to control the status of all devices in the system from the

manipulator.
Mechanical precautions:

A Manipulator system shall be kept clean and the use environments shall be free of grease

water, dust, etc.

A Do not use the cutting fluids and cleaning agents of unknown nature.

A Limit switches and mechanical brakes shall be used to limit the operation of manipulator 1
avoid the collisions between the manipulator and peripheral equipment.

A User cables and hoses shall not be added to the manipulator.

A When installing the cable outside the manipulator, do not interfere with the movement of

machine.
A For the models of which the cable is exposed, do not conduct the modification that will

interfere with the exposed part of cable.

A When installing the external device on the manipulator, be sure not to interfere with other
parts of manipulator.
A For the manipulator in action, the frequenbffovparation via the emergency stop

button may lead to the fault of manipulator.

Mechanical safety of manipulator
Precautions for operation:

When the manipulator is operated in slow feed mode, the operators shall be highly vigilant

regardless of the circumstances and quickly respond to various problems.
Precautions in terms of procedures:

If the ranges of multiple manipulators overlap, care shall be taken to avoid the interference

between manipulators.

Be sure to specify an operation origin for the manipulator program and create a program that
starts and ends at the origin, so that it is clear from the outside whether the manipulator

operation has ended.
Mechanism precautions:
The working environments of manipulator shall be kept clean and free of grease, water, dust,
etc.
Safety of end effector

When controlling various types of transmissions (pneumatic, hydraulic, and electrical), after
issuing the control command, be sure to fully consider the time difference from the issuance

the actual action and conduct the control with certain remsiaf exid retraction.

X1l
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A detection unit shall be set on the end effector to monitor the status of end effector and contr

the action of manipulator.

XV
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1 Overview and basic compositionrogthpulator

1.1 Overview of industrial robot

Industrial robot consists of the following parts is as Biguwe-ih

A Manipulator

A Control cabinet

A Teach pendant

A Connecting cable [power supidy],

3 Teach pendant

1 Manipulator

2 Control cabinet

[ 5000

o |&

R Y
# 1

Figurel-1 Composition laffge loatbbot system

Figurd-1shows an example of the composition of an industrial robot system, in which:
1 Manipulator 2 Control cabinet

3Teach pendant 4 Connecting (power supply) cables

1.2 Basic composition

Manipulator refers to the mechanism of robot system to grab or move the objects (tools or workpieces), also know
the robot body. This manipulator isx®¢@andem industrial robot that consists of three swing axes and three

rotating axes.

The robot manipulator and the names of its various parts are gshdvZrandFigure-3.
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J3 axis elbow

J4 axis arm (Forearm)

J1 axis shoulder @

Manipulator base

J5 axis wrist

End effector mounting surface  J5 axis servo motor

J2 axis arm (Upper arm)

J6 axis servo motor J4 axis servo motor

J3 axis servo motor

J2 axis servo motor

Figurd-2 AIR28@700/AIR138700/AIR172700/AIR228700manipulator and its various parts

J4 axis arm (Forearm)

J3 axis elbow
!CZ:)i
i
R
| @ |
453\
6.
J1 axis shoulder 20
R
e
=,

End effector mounting surface

J2 axis arm (Upper arm)

Manipulator base

J5 axis wrist

J6 axis servo motor J4 axis servo motor

J5 axis servo motor

J3 axis servo motor

J2 axis servo motor

Figurd-3 AIR223100/AIR13R100/AIR178L00Manipulator and its various parts

1.3 Basic specifications

The basic specifications of manipadedasrshown ihablel-1 andTablel-2:

Tabld-1Basic specificationtagje loachanipulator

Parameter

Explanation

Coordinate form

6-DOF articulated robot

Number of control axes

6 axes (J1, J2, J3, J4, J5 and J6)

Installation method

Ground installation

Range

J1

-180°180°
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Parameter Explanation
(Upper limit/ 2 -60°85°
lower limit)
J3 -1102170°
J4 -200°200°
J5 -135°135°
J6 -360°360°
A 28(kg(AIR28@700
A 13kg (AIRL302700AIRL3G3100)
Wrist R
Transport A 17(g(AIR.702700AIR 763100
capacity R
A 22kg(AIR202700AIR203100
Elbow 100kg
Drive mode Electrical servo dnvith AC servo motor
Repeated positioning accuracy ¢ 0.6mm
Noise 70dB
IP rating IP54wristIP6%
A Ambient temperatu@+-45C
A Humidity: not more than 95% at constant temper
without condensation
Mounting conditions ~
A Allowable altitude: not ntben 1,000m above sea
level
A No corrosive, flammable or explosive gases

Tabld-2 Maximum movement speed and weight of robot

parameter AIR28€L700 | AIR13@700 | AIR1363100 | AIR17@700 | AIR1768100 | AIR222700 | AIR2268100

n 12G /s 12G /s 12qQ Is 12qQ /s 12G /s 12Q /s 12G /s

12 10qQ /s 114 /s 14 Is 114 Is 114 /s 114 /s 10qQ /s
Meximum | 33 10q /s 125 Is 125 Is 125 /s 114 /s 14 /s 10q /s
action speed| ;, 175 /s 225 Is 225 /s 175 /s 175 /s 175 /s 175 /s

15 165 /s 21Q /s 21Q /s 21Q /s 21qG /s 21qQ /s 21Q /s

6 27Q /s 30Q /s 30Q /s 30Q /s 30Q /s 27Q /s 27Q /s
Robot weight 122%kg 121%g 124%g 122@g 12589 122%kg 125%g

A "*"|f the mechanical limit of J1 axle is rerttaveahge of motion can be adjusted
Caution

1.4 Product naming rules
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AlR280-2700

Domain C
Domain B
Domain A
Figurd-4 Product naming rules diagram
Tabld-3Product naming rules description
Domain Meaning Domain value | Explanation
. . Indicates that the product belongs teittze RIR
Domair Product series AR .
product series
) . Indicates that the witizad of the robot does not
DomaiiB Wrist load 280
exceed 280kg
DomaiiC Arm extension 2700 Represents a robot arm extension of 2700mm

1.5 Environmentaquirements for operation

SeeTabld-4for the service environment requirements.

Tabld-4 Operating environment requirements

Parameter Explanation
Minimum o
temperature
Maximum 45
Temperature temperature
When the ambient temperature is lower thait iOrecommended to
heat up the engine for a few minutes before use to avoid robot al
Caution performance degradation caused by the change wfgosige

The installation environment of the operator shall not exceed the humidity level no

Humidi
vy 95% specified in the document "IECG3#82P02 classification of environmental condit

The altitude of the normatking environment of the operator shall not exceed 1000n

Altitude
the altitude range of 10@@80m, the operator shall be derated for use

N The robot operator shall be used in an environment without vibration as far as pos
Vibration strength . L .
frequency of environmental vibration is 22Hz and the amplitude shall not exceed (

Special
environmental It is forbidden to use this machine in flammable, explosive and corrosive environm
requirements
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2  The label name and meaning

2.1 Safety sign of manipulator

Amanipulat@afety label shall be pasted on the back of the upper arm of the manipulatoEiguw&ibwn in

ZIEER
No Approaching

Figure@-1"No Approaching” sign of manipulator

A It is so easy or may cause unnecessary personal injury and even death if you do not cq
regulation!

Danger

2.2 Manipulator nameplate

The nameplate of the manipulator can be seen on the base of the manipulator. The nameplate contains the
corresponding model, version number, weight, serial number, production date and other information. As shown in

Figure-2.

a.EEEim%EA?S‘URﬁBE’AEﬂ

Peitian Robotics Technology Co., Ltd.

A5 Type

&%  Product No.

JF %5  Serial No.

4 B ¥ Date
5 Weight
18 Load

E3¥ 4% Range

Figure@-2 Robot nameplate
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2.3 Direction sign of each axis

"+" or *" sign is provided at the rotating or swinging joints of axes 1~6 of manipulatoFigsisB&andn
Figur@-4to indicate the moving direction of each Joint. "J1" in sign represents the axis 1 (other axes are represents

by the corresponding numbers), "+" indicates the positive direttindicaels'the negative direction.

-Jd+

—_—

-Jo+

Figure-3 Direction identification of each axis &hRR82700/AIR138700/AIR172700/AIR220700manipulator
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-1+

Figure-4 Direction identification of each axis on the-3A1RQZUR13RL00/AIR17RL00 manipulator
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3  Preparation before installation

3.1 Check item

Following requirements shall be strictly adhered todteifat®n:

A Ensure that the installers pass the relevant training of company and perform the installation according to the
international and local laws and regulations.

A After the unpacking, make sure that the product is not bumped or damaged

A Make sure that the carrier bracket, swinging ring screws, etc. are installed to the manipulator as required.

A Make sure the installation environments are as required byt Chapter

A Make sure that the installation site can withstand the pressure or pull from the manipulator and its load.

3.2 Installation tool and required connectors

The following tools may be required to install the manipulator (more tools may be required, depending on the

installation method).

A A set of Internal hexagonal wrench;
A Adjustable wrench;
A Torque wrenches of different specifications, etc.

The following connectors may be required to install the manipulator (more connectors may be required, depending

the installation method).

A Several RDscrews with appropriate length and strength grade 12.9 or other hexagonal head cap screws;
A A number of chemical bolts of appropriate length and strength grade not less than 4.8;

A Several spring pads @bor other specifications;

A Several round pihs20mm). Please see Chapter this manual for details.
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4 Installation of manipulator

4.1 Technicapecifications

When installing the manipulator, the strength of the foundation installation surface shall be fully considered. In

addition, the inclination of the installation ground of the manipulator shall be less than 5°

Tablel-1Force of the manipulator on the foundation

Load type Force/Torque/Mass (in work) Force/Torque/Mass (Emergency §
Vertical force Fv 16000N 36700N

Horizontal force Fh 17000N 34000N

Overturning moment Mk 16000Nm 36700Nm

Torque of rotation Mr 10200Nm 23500Nm

A 28(kg(AIR28@700

A 13(kg(AIR.302700AIRL363100
total load mass N
A 17(g(AIRL762700AIRL7G3100

A 22kg(AIR262700AIR263100)

The dimensions of the manipulator base are Siguratih.

610
8-220f8 transparent and
uniform distribution 490
8-2722 transparent 25_0
\ =g 2-M6

o
&7

250

788
700
610
490

2700

Figurel-1 Manipulator base interface size

4.7 Fixed mode

11
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Thearge loachanipulator provides two fixing methods:

A Ground fixdfixed method 1)
A Bracket fixgfixed methd?)

A Specific fixing mode depends on the usage environments.

>

Strength of chemical bolt is subject to the strength of concrete. Therefore, the saf
Prompt fully considered according to the design guidetiarsfatturer before the constructio

The names and specifications of parts required to fix the manipulator aréasefdwn in

Tablet-2 Parts required for fixing the manipulator

Part Name Remarks Ground fixing Bracket fixing
Fixing screw EightVi2060 (Grade 12.9) A A
Chemical bolt TwelvéM20 (not less than Grade 4 A A
Fixing plate of robo{ 30mm thick, 1 piece A
Mounting bracket | 30mm thicld piecs A
A There shall be no insulating materials between the fixing plate arixtankenthgpbot
and the manipulator and concrete.
A Mark b " means that the part is in need.
Prompt A Bracket shall be firmly installed on the ground with the strength not less than the
strength between the fixing plate of robot and the ground for the ground fixing (m

Ground fixing
Fixing steps:

Stepl. According to the recommended size stoguré2, M20 chemical bolts (with a strength grade of not less
than 4.8) should be installed on the concrete foundation. The concrete thickness should not be less than

190mm. Please strictly follow the instructions for using the selected chemicall&iidis. for instal

Step2. Place the robot fixing plate tightly against the installation plane and secure it with 12 M20 chemical bolts

(strength grade not less than 4.8) and M20 flat washers.

Step3. In the handling state (refer to Chapter 7), moaaithéatabove the robot's fixed plate, adjust the
direction of thmanipulatorlign the basg 22 throughole position with the robot's fixed plate M20

threaded hole position.

Step4. Check whether the base is tightly fitted to the fixed plate withakingnyJse 8 M20x65 bolts (grade 12.9)

to securely install the manipulator base onto the fixed plate.

12
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1200

12224 transparent

Installation of manipula

(a)Fixed board size

610
490 8-M20 transparent
% @ ] [}
|~ 2-220H7 transparent
& $ 0.06
5 T
© i [45°] ©
S ] 8|2
™ P | ©
D [}
& ~— B
N~
(3]
@700
6] ) ® ®
370 370 370
1200
63/ T]03] 8
[ 1
/6.3
M20x65 scre¢ — Manipulator base

M20x65 chemical bolts
and nuts

Fixed board

.
_

(b)Fixed ground profile

Figurel-2 Diagram of manipulator ground fixation

Concrete

Prompt

The surface of the fixed plate should meet certain roughness and flatness requirementg
flatness of the installation surface should be within 0.3, ad-ghmef2in

13
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Bracket fixing

Fixing steps:

Stepl. By welding, four mounting brackets (inner side) are welded onto the robot base fixing plate (the robot base

fixing plate should be embedded in concrete), as Bigonat-&

Step2. In the handling posture, transfenéimepulatabove the installation bracket, adjust the direction of the

manipulatoalign the base 22 throughole with the installation bracket M20 threaded hole.

Step3. Check whether the base is tightly fitted to the mounting bracket surface without any shaking, use 8 M20x65

bolts (grade 12.9) to securely install the manipulator base onto the bracket.

710
610
490
124224 transparent 300 8:M20 transparent
% L] (-] ]
‘\ L— 24220 wansparent
® 0.06
o
C"\) — T
C I~ . \
<« P
) 45°] o
/
8le SEEE
Nl o 325|R

370

370 370 370
1200

(@)Bracket fixed plane layout dimensions

14
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M20x65 screw - = Manipulator base
M20x65 chemical bolts Bracket
d nut:
andnuts Fixed board
Concrete

(b)Bracket fixation profile drawing

Figurel-3 Manipulatdoracket fixing diagram

The installation surface of the bracket should meet certain flathess requirements, and tl
the installation surface should be within 0.3, as dhigu@h3.

Prompt
A Fixing screw2@of manipulator shall not be shorte6@han, and the insufficient length
will cause the poor fixing and other accidents.
Warning A When installing the manipulator ceiling, the length of fixing screws for manipulato

increased f80mm and the thickness of mounting plate shall be not4@ssrthan

15
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5  Electrical connection of the manipulator

5.1 Manipulator electrical interface type

There are aviation plugs, haatyyconnectors, and tracheal plugs (connettéd tcachea) on the base of the

large loathanipulatoiThe location of each component is shagurd 1.

. 10 interface
Power and brake interface \\
Tracheal joint

Encoder interface

Figuré-1 Electrical interface on the balsegef loathanipulator

There are 10 interfaces and tracheal interfaces on the for&aga fatienipulatohe specific locations are

shown irfrigurés-2.

Tracheal joint

¥»+—— 10 interface

Figuré-2 Electrical interface on the forearm lafgiedoachanipulator

.2 Definition dieavydutyinterface

Power linbeavyduty interface definition

The diagram of the power line ‘uedyynterface of tleege loathanipulatas shown iRigurés-3, and the

definition is shownTiablé-1.

17
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J1 axis power line

J2 axis power line

J3 axis power line

J4-J6 axis power line

J1-J6 axis brake

Figuré&-3Large loamhanipulatgrower line headuty connector

Tablé-1Power and brake interface pin definition table

Signal Axis Pin numbel Signal Axis Pin numbe Signal Axis Pin
name number name number name number | number
Ul laxis F1 u4 4 axis B17 BK1+ 1axis Al
V1 laxis F2 V4 4 axis B18 BK1 laxis A2
w1 laxis B W4 4 axis B19 BK2+ 2axis A3
PE1 laxis F4 PE4 4 axis B20 BK2 2axis A4
w2 2axis El us 5axis B13 BK3+ 3axis A5
V2 2axis E2 V5 5axis B14 BK3 3axis A6
W2 2axis W5 5axis B15 BK4+ 4axis A7
PE2 2 axis PES 5axis B16 BK4 4axis A8
u3 3axis D1 U6 6 axis B9 BK5+ 5axis A9
V3 3axis D2 V6 6axis B10 BK5 5axis A10
W3 3axis b3 W6 6 axis B11 BK6+ 6 axis All
PE3 3axis >4 PE6 6 axis B12 BK6 6 axis Al2

18
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Encoder line healnty interface definition

The diagram of the hedwty interface of the encoder line tafrgesloachanipulatds shown iRiguré-4, and
the definition is as showmables-2.

J1-J6 axis encoder

Figurés-4 Large loamhanipulat@ncoder line healyty connector

Tablé-2 Encoder line healaty interface definition table

Signal name Axis number Pinnumber Signal name Axis number Pin number
J1_PS laxis 1 J4_PS 4axis 22
J1_PS+ laxis 2 J4_PS+ 4axis 23
J1 oV laxis 3 J4_0oV 4axis 24
J1 5V laxis 4 J4 5V 4 axis 25
J2_PS 2axis 8 J5_PS 5axis

J2_PS+ 2 axis 9 J5 PS+ 5axis

J2_0ov 2axis 10 J5_0V 5axis 31
J2_5V 2axis 11 J5_5V 5axis

J3_PS 3axis 15 J6_PS 6 axis

J3_PS+ 3axis 16 J6_PS+ 6axis 37
J3_0V 3axis 17 J6_0V 6 axis

J3 5V 3axis 18 J6_5V 6 axis

User 10 interface definition

The base 10 of tagge loachanipulatas connected to the forearm 10, which can be used as needed. The interface of

the 10 between the base and the forearm is $figunsih, and the corresponding relationship is sHadfein

19
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5-3. The model of the 10 aviation plug on the base is WeyRl 2B281% the model of the 10 aviation plug on the

forearm is Weipu SA2812B. Please refer to the relevant manual to select the model of the plug.

N

\

)

Figuré-5 Large loaghanipulatd© aerial insertion interfararid forearm 10 aerial insertion intd)face (

®)

Tablé&-3User 10 air insertion interface definition table

1 channel IO 2channel 10

Pin numbébase) Pin number (forearm) Pin number (base) Pin number (forearm)
1 1 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
6 6 6 6
7 7 7 7
8 8 8 8
9 9 9 9
10 10 10 10

20
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1 channel 10 2channel 10

Pin numbébase) Pin number (forearm) Pin number (base) Pin number (forearm)
11 11 11 11

12 12 12 12

21
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6 Adaptation and connection afndn@pulator and accessories

6.1 Connection between manipulator and accessories

The accessory equipment of the operator mainly includes meclragiced-gyaly@draulic pressure sucker
(Figures-2), welding gun weldeigures-3), infrared identification equipment, visual identification equipment, cutting

machine, other special equipment, etc.

Figuré-3 Arc welding gun for industrial robot

6.2 Connectiobetween manipulator and control cabinet

23
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Connection of manipulator and accessories

The connection between the external accessory equipment of the manipulator and the manipulator is similar to the
connection between the load and the manipulator. It can be connected to the manipulator directly or indirectly thro

flanges. For detail®e &haptef.7of this manual.

Connection between manipulator and control cabinet

As defined in the hedwgy connector on the manipulator described in Chapter 5.1 of this manual, it is connected to
the control cabinet through cables. The definition of cable connectors on the control calftigeiris-dhown in

below. For more detailed information, please refer to the corresponding manual of the electrical part.

il - 1 . i
3 : B 6600
: - o
P O o
Power brake line heavy- =
duty connection
Encoder wire heavy- | - § o
duty connector la_s) 4 [
| E ’ )

Figures-4 Control cabinet cable connector definition

24
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1 Performance parameters of the manipulator

1.1 Basic specification
See ChaptieBBasic Specifications of this manual for the basic specifitatiimslator.
7.2 Movement direction of each axis

For a @legreeffreedom industrial robot manipulator, the movement direction is defined=égus&eiramith

Figureg-2.

Figuré-1 Movement direction of each axis AfRE8@2700/AIR130700/AIR172700/AIR228700

25
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Figur&-2 Movement direction of each axis of the -BIR22AIR138100/AIR173100
7.3 Dimension and working range of each axis

The motion range of each axis of the manipulator isTain&Lims follows.

Tabl&-1Motion range of each axis of the manipulator

Axis number Range of motion (°

J1* -180~+180

J2 -60~+85

J3 -110~+170

Ja -200~+200

J5 -135~+135

J6 -360~+360

@ " represents that if the J1 axis mechanical limit is replaced, the rangarobmatiprsted.
Prampt

The operating range diagram of the manipulator is Eigowdt-8andrFigure’-4.

When installing peripheral equipment, attention should be pamtedearide with the main body and the range

of motion of the robot, unit: mm.

26



Large Load Operation Manual

Performance parameters of the maniy

o
=
g
S 300
708
1953 2707

@

(b)

Figuré&-3 Operating range of A&IR28@700/AIR138700/AIR170700/AIR2280700
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3454

658

743
B4 3104

@

(b)

Figuré/-4 Operating range of the AIR3220/AIR13R100/AIR178100

7.4 Mechanical limit

Zero point and movable range are respectively set on each axis. As long as the origin position is not lost due to se
system abnormality and system error, the robot is controlled to move within the movable range. In addition, in orde

further ensurefety, mechanical brakes are providedisrio limit the movable range.

Do not modify the mechanical brake, otherwise the robot may not stop normally.

Caution

Figur&-5 andFiguré-6 show the position of mechanical brake.

28
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J5 axis mechanical limit

J3 axis mechanical limit

J2 axis mechanical limit

J1 axis mechanical limit

Figur&-5Mechanical braken theAIR28@700/AIR130700/AIR172700/AIR220700

J5 axis mechanical limit

J3 axis mechanical limit

J2 axis mechanical limit

J1 axis mechanical limit

Figur&-6 Mechanical brakes on the AIRPQO/AIR1381L00/AIR178100
1.5 Speed of each axis

The maximum angular speed of each axis of the manipulatorTialsiec@n in

Tabl&-2Maximum angular speed of each axis of the manipulator

Parameter AIR28€1700 | AIR13@2700 | AIR13€B100 | AIR17@700 | AIR1768100 | AIR222700 | AIR226100
J1l 12& /s 12E /s 12E /s 12& /s 12& /s 12& /s 12& /s
J2 10& /s 11£ /s 114 /s 11£ /s 11£ /s 11£ /s 10& /s

29
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] J3 10& /s 12% /s 12% /s 12% /s 11£ /s 114€ /s 10& /s
g”c"’t‘i’g:]““m Ja4 17F /s 22% /s 22% /s 17F /s 17F /s 17F /s 17F /s
speed J5 16%F /s 21E /s 21E /s 21E /s 21E /s 21E /s 21E /s

J6 27E /s 30& /s 30E /s 30 /s 30& /s 27E /s 27E /s

7.6 Output flange size

TheTable7-3 andFiguré’-7 show output flange specification and connection size. Tightening torque of screws is

shown in Appendix B.

Tablé&-3 Specification of output mechanical interface of manipulator

Parameter Value

Locating circle diameter 50mnor 170mm

Diameter of graduation circle of threade| 145mm

Screw grade 12.9grade
Screw diameter M10

Screw quantity 6

Locating pin 10mm

Screw standard GB/T 70-2000

E-E

Edy 16,
1T

-

@50 H7
@170 hé

[HE)

SN

| S

Figur&-7 The flange dimension diagram of wrist

the screws and locating pins used. It is forbidden to install the length beyond the depth
threaded hol@5nm) and the depth of the pin h&te), otherwise the wrist of the manipula
will be damaged.

i: When installing the fixture,dpth of the threaded hole and pin hole shall be fully considg

Warning

1.7 Load and installation method

30



Large Load Operation Manual Performance parameters of the maniy
Calculation method of inertia moment

Inertia moment refers to the difficulty of rotation of the load (¢laropkpiete) when the robot joint starts to
rotate (inertia). The momeinmieotia increases with the weight of the load and eccentricity. Since this will also

increase the load on the joints, please ensure that the inertia moment is within the allowable range.

The moment M (Nm) and inertia moment? @¢ambe obtained when the load (clarmpverkpiece) volume is

small by the following formula.
D 0B & QQ o4 Q4T
‘OCKH G QQ 0 a
Wheremis the load weight (kg), L is the load eccentricity (m), and g is the gravitational aéceleration (m/s
L I

Joint rotation center

vT

Figur&-8 Diagram of load eccentricity

Wrist load installationfdR282700

During the installation process of the AREB@rist load, please pay attention to the following:

A For loads with a mass not exceeding 280kg, the centroid positions Lxy and Lz should be within the range c
corresponding wireframe shovirigure7-9(b); Figurer-9(a) defines the meanings of Lxy and Lz, where Lxy
represents the distance between the projected position of the load centroid on the flange plane and the origin,
Lz represents the distance between the projected position of the load centgedchars thedldre origin.

A The allowable wrist torque-fniid is less than 1383Naxi§is less than 1383Nm, @xik6s less than 796Nm.

A The allowable load moment of inediafix is less than 152kgieallowable load moment of inertia for 5

axis is less than 152kgheallowable load moment of inertiagisGs less than 87kgm
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@

800

700

130kg

600

160kg

190kg

220kg

Lyy(mm)
&

250k

300
230kg

200

Figur&-9 Diagram of tmeanipulator wrist load center of gravity position

100

200 300 400 500 600 700
L,(mm)

Refer t@abler-4 for the data of manipulator load torque and load moment of inertia.

Tabl&-4 Manipulatdoad torque and load moment of inertia data

Manipulatomodel Axis Load torque Load moment of inertia
Wrist load of 280kg Nm Kgm

Ja 1383 12
AIR282700 J5 1383 12

J6 796 87
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Wrist loadhstallation of AIR22000/AIR222700

During the installation process &flR223100/AIR220700wrist load, please pay attention to the following:

A For loads with a mass not exceeding 280kg, the centroid positions Lxy and Lz should be within the range c
corresponding wireframe showdigireZ-1Qb);Figurer-10a) defines the meanings of Lxy and Lz, where Lxy
represents the distance between the projected position of the load centroid on the flange plane and the origin,
Lz represents the distance between the projected position of the load centgedais thedldre origin.

A The allowable wrist torque-fotid is less thaB6MIm, Eaxis is less thaB6MImM, and-&xis is less thaaeNm.

A The allowable load moment of inertiaxfir i4 less thdb&gni, theallowable load moment of inertia for 5

axis is less thabkgni, theallowable load moment of inertiadwisGs less th&akgni.

@
1200

1100

70 kg
1000
9200
800
100 kg
700
:
600
~ 130 kg
_F
500
160 kg
400 190 kg
300 - 220kg

200

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
L,(mm)

Figur&-10Diagram of the manipulator wrist load center of gravity position
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Refer t@abler-5for the data of manipulator load torque and load moment of inertia.

Tablg-5Manipulator load torque and load moment of inertia data

Manipulatomodel Axis Load torque Load moment of inertia
Wrist load &20kg Nm Kgm

J4 1260 1%
AIR22{3100 J5 1260 1%

J6 706 82

Wrist load installation of AIRIZM/AIR138700

During the installation process &flRE3@100/AIR130700wrist load, please pay attention to the following:

A For loads with a mass not exceeding 280kg, the centroid positions Lxy and Lz should be within the range c
corresponding wireframe showdigireZ-11(b);Figurer-11(a) defines the meanings of Lxy and Lz, where Lxy
represents the distance between the projected position of the load centroid on the flange plane and the origin,
Lz represents the distance between the projected position of the load centgedais thedldre origin.

A The allowable wrist torque-id is less th8ABNm, Baxis is less th&8AGNm, and-éxis is less th&a@INm.

A The allowable load moment of inertiaxfi i4 less tha@&gni, theallowable load moment of inertia for 5

axis is less thaO&kgni, theallowable load moment of inertiadwisGs less th&dkgni.

@
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igure-11Diagram of the manipulator wrist load center of gravity position

Refer t@abler-6 for the data of manipulator load torque and load moment of inertia.

Tablg-6 Manipulator load torque and load moment of inertia data

Manipulatomodel Axis Load torque Load moment of inertia
Wrist load df3kg Nm Kgm

Ja 806 100
AIR13@700 J5 806 100

J6 521 61

Wrist load installation of AIRIIAD/AIR172700

During the installation process &fIRE7@3100/AIR17D700nrist load, please pay attention to the following:

A

>

>

For loads with a mass not exceeding 280kg, the centroid positions Lxy and Lz should be within the range c
corresponding wireframe showdigiireZ-12b);Figurer-1a) defines the meanings of Lxy ambdre, Lxy
represents the distance between the projected position of the load centroid on the flange plane and the origin,

Lz represents the distance between the projected position of the load centroid on the flange axis and the orig
The allowable wrist torque-fotid is less th&aB8Am, Eaxis is less thaB8Am, and-éxis is less theANm.

The allowable load moment of inertiaf i4 less thaB%kgni, theallowable load moment of inertia for 5

axis is less thab%kgn?, theallowable load moment of inertiagkisas less th&dkgni.
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Figuré-12Diagram of the manipulator wrist load center of gravity position

Refer t@able/-7 for the data of manipulator load torque and load moment of inertia.

Tabl&-7 Manipulator load torque and load moment of inertia data

Manipulatomodel Axis Load torque Load moment of inertia
Wrist load df70kg Nm Kgm

J4 1082 155
AIR17@2700 J5 1082 155

J6 523 61

Installation of&xis elbow device for manipulator

During the installation of the elbow loadno&ttiygulator, attention should be paid to:
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>
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A
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The elbow of the manipulator can be equipped with external equipment weighind @@gnore than

The center of mass of the elbow load should be located?iP@iaegi@mm area of the installation screw as

shown ifFigurer-13

The height of the center of mass from the installation surface shall not exceed 60mm.

The specifications and dimensions of the installation holes for the J3 axisaetimloarht@pulatare shown

inFigure-13

2-M12

50

4-M12

Figur&-13Diagram of the size ofaw@w load interface of the manipulator

Warning

A

>

>

p=)

>

When installing equipment, it is necessary to fully consider the reliability of the ins
recommended to use grade 12.9 screws to install according to the specified torque, a
sealant to the threads. Otherwisetdiongperath may cause loosening or even fracture,
to accidents.

When installing the fixture, the screws and positioning pins used should fully consider tl
threaded and pin holes. It is prohibited to install the length beyond the depth of the
(15mm) and pin holérim), otherwise it may damage the wrist of the manipulator.

When installing equipment, the screws used should fully consider the depth of the thre|
it is prohibited to exceed the installation length of the threaded [20imrdgptitherwise it w
damage the elbow of the manipulator.

The center of mass of the elbow load must not exceed the above values, otherwise the
give an alarm, fail to work properly, or reduce the working life.

When installing equipment at the elbow of the manipulator, attention should be pai
interference with the manipulator and cables, and it is necessary to avoid bundling
equipment cables, air pipes, and manipulator cables thgsthise,ibmay cause the manipy
cable to break, leading to unexpected serious faults and consequences.

Installation position of other parts of the manipulator

In order to facilitate cable fixation anaghiulator, other parts are reserved for the manipulator as follows:

Fixed position of manipulator forearm

The installation hole specifications and dimensions of the manipulator's forearrfigre&Halandfrigurer-

15
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+J6-

2-M12 transparent ‘,“"

[30] 2-M8 1\ 16

Figur&-14Dimensional diagram of the interfaceAlRR&@700/AIR130700/AIR178700/AIR22070Gs forearm

2-M12 transparent 2-M8 v 1 6

Figur&-15Dimensional diagram of the interface of the ZUR220R138100/AIR178100's forearm

Fixed position of manipulator upper arm

The specifications and dimensions of the mounting holes of the manipulator upper arRigane/shdamdin

Figure-17.

- 100 2-M12 transparent
N 100
= 20} 2-M12 transparent
= 100
20 2-M12 transparent

OAS
O

Figure-16AIR28@700/AIR138700/AIR172700/AIR22870Qupper arm interface dimension diagram
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Figureg-17AIR223100/AIR138100/AIR1781L0Qupper arm interface dimension diagram

Fixed shoulder position

The specifications and dimensions of the installation holes on the shoulder of the manipul&iguagelshown in

2-M12 transparent

40

@
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Figuré&-18Large loadhanipulatshoulder interface dimensional diagram

When installing the equipment, the screws used should fully consider the depth of the threads
prohibited to install screws that exceddptieof the threaded hole, as it may damage internal
Warning components or cables of the manipulator.

The above parts are designed for cable fixation. If equipment installation is required, the following conditions mu

ensured:

A Forearm load + wrist lo280kg(AIR282700

A Forearm load + wrist loa@kg(AIR13@2700AIR136100
A Forearm load + wrist lo4d0kg(AIR17@2700AIR176B100
A Forearm load + wrist lo2@0kg(AIR22@2700AIR226B100
A Shoulder load + upper arm load + elbow Qfkg <1

Wherinstalling the equipment, the reliability of the installation should be fully considered. It is recommended to use 1
grade screws and install them with the specified torque. Apply thread adhesive to the threaded portion. Othery

loosening or evendkage may occur during-teng operation, resulting in accidents.
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8 Calibration of the axes of the manipulator

8.1 General

This section describes the case where the manipulator needs to be calibratgubanchtieaténo method

under different requirements.

8.2 When calibration is required

Themanipulatareeds to be recalibrated when the following situations occur:

A Repair such as motor replacement or belt pulley removal.
A Replace the encoder battery.

A Theencoder wire of the motor is loose or reinstalled.

A The manipulator has a strong collision.

A

Replace the control cabinet or control systénusigal personal computer).

8.3 Calibration position of each axis

The position of each axis of the manipulator is StiguveBihandFigure3-2 below, in which, except for the J3
axis, it is 90,°and the other axes are 0.°

J4 axis calibration point

J5 axis calibration paint @

J2 axis calibration point

J1 axis calibration point

Figureé3-1 Diagram of zero points for each &tR2a§2700/AIR130700/AIR172700/AIR222700
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J3 axis calibration point

J2 axis calibration point

Figureé3-2 Diagram of zero points for each axis 0f21B2/20R138100/AIR178100

A The robot calibration must always be performed at the same temperature conditions to g
to thermal expansion and contraction.

Caution A The industrial rolwatibration must be calibrated in sequence from the J1 axis to the J6 ax

Calibration required for high repetitive positioning accuracy

During the operation of the manipulator, only when it is required to have higher repeat positioning accuracy, the
positioning accuracy of the path shall not be required. According to the zero point calibration pagitien shown in

81, the naked eye shall be used to make the zero point posiaaisiof aaligned, as showRigure3-3

Observe the alignment of the zero point
calibration position of each axis

=

Figure8-3Large loamhanipulatataked eyeero point calibration method
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In the calibration process of the manipulator, the speed should be reduced as much as possi
operator should not enter the working range of the robot. After each time the robot stops moy
Warning alignment of the zero scale on the axis pbsiiidrbe observed.

Calibration for rough requirements for path positioning accuracy

When the path positioning accuracy is roughly required, the calibration block is us&i@sSshown in

Figuré3-4 Large loaghanipulatarero point calibration block calibration method

In the calibration process of the manipulator, the speed should be reduced as much as possi
operator should not enter the working range of the robot. After each time the robot stops moy
Warning alignment of the zero scale on the axis pbesitidrbe observed.

slot shall be observed with the naked eye, the operating speed of the manipulator is reduced
lowest gear, and after the positite dine adjustmeantis the calibration block is used for calibratig

Caution and the calibration block can be inserted into the two calibration grooves at the same time aff
adjustment, as showifrigure3-4

i When the calibration block is used for calibration of the manipulator, the basic alignment of tt

Calibration under the requireméiglopath positioniagcuracy

When the manipulator is required to have high path positioning accuracy, it is necessary to calibrate and compens

the angle and lengtteath axis accurately, and to contact the company to use special equipment for calibration.
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9 Transport and handing

Transport and handi

Manipulator shall be equipped with the matching handling bracket. The incorrect handling met|
the damage to manipulator. Manipulator posture during handling is subject to the descripfion i
Caution Handing Dimensions of this manual Precautions for manipulator during handifggrsetiown in

T
CAUT ION

\%ﬂ%l’ﬂ!lf SIE  AELEFEENRNGS
AN E R
Do not pull cycbolt Do not have impact
L sideways on this part

@&

T%E@Z’F’JHJ:?I

Do not Chaln pry,
or strap on this part

Figuré®-1 Precautions for manipulator during handing

When handling robots, the following precautions should be taken:

> > >

9.1 Handing posture

Do not pull the eyebolt to the side.

Do not hang chains or other items on the transport components.

Do not use the claws of forklifts, cranes, etc. to exert impact fvezesparthd components.

One to six axis posture of the manipulator during handling shall be poseBigsréhdvAginre-3, Table-1

andTable-2,

Figuré-2 AIR28@700/AIR138700/AIR172700/AIR22870thandling pose diagram
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Tablé-1 Angle values of each axis during the handling €f78IRRAER13Y 00/AIR17Z¥ 00/AIR22Z¥ 00 robots

Al A2 A3 A4 A5 A6
0 -50 16Q 0 70 0
~% r/‘
N,
K
==
JGS

Figuré-3 AIR223100/AIR13R100/AIR17810thandling pose diagram
Tablé®-2 Angle values of each axis during the halR2PF100/AIR1R100/AIR17LOGobots

J1 J2 J3 J4 J5 J6

0 -45 16Q 0 65 0

Warning

The manipulator must be handled in strict accordance with théf pbEfhtedtherwise it mép over

9.2 Handing dimensions

Three views of manipulator during the handling process are &SgahevhandrFiguré-5 (it shall be noted that

the actual dimensions may be slightly larger than those in the figure).
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Figure-4 AIR28@700/AIR130700/AIR178700/AIR22870thandling manipulator dimensions
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Figuré-5 AIR223100/AIR138100/AIR17810thandling manipulator dimensions

9.3 Handing with forklift

Handling with forklift is as shoviAigareé-6 andFiguréd-7. Forklift shall meet the requirement for the weight of

manipulator

p>)

The total weight of the AIRZBID and handling device is approximately 1225kg.

A The total weight of the AIRZZI and handling device is approximately 1225kg.
A The total weight of the AIRREID and handling device is approximately 1255kg.
A

The total weight of the AIRIBID and handling device is approximately 1215kg.
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A The total weight of the AIRIBID and handling device is approximately 1245kg.
A The total weight of the AIRIZAD and handling device is approximately 1220kg.
A The total weight of the AIRIT and handling device is approximately 1250kg.

Figure-6 AIR28@2700/AIR130700/AIR178700/AIR22870Corklift handling diagram

Figuré-7 AIR223100/AIR13R100/AIR17RL0Corklift handling diagram

A Manipulator shall be equipped with the matching handling bracket. The incorrect handling met

- the damage to manipulator. Manipulator posture during handling is subject to the descripfion i
aution

9.4 Handing with swinging ring

Handling with swinging ring is as shdviguiré®-8 andrFiguré-9, Lifting device shall meet the requirement for the

weight of manipulator

A The total weight of the AIRZBID and handling device is approximately 1225kg.
A The total weight of the AIRZZID and handling device is approximately 1225kg.
A The total weight of the AIR2EI and handling device is approximately 1255kg.
A The total weight of the AIRIAI and handling device is approximately 1215kg.
A The total weight of the AIRIBID and handling device is approximately 1245kg.
A The total weight of the AIRIZAD and handling device is approximately 1220kg.
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The total weight of the AIRRIAWD and handling device is approximately 1250kg.

Figuréd-9 AIR2243100/AIR1 381 00/AIR17810difting ring handling diagram
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A When manipulator is handled with swinging ring, insert a soft object between the sling a
manipulator to avoid the scratching on the manipulator by sling.

A Manipulator may turn ovben transported with swinging ring. During the handling, please

- special care to keep the manipulator steady.
Caution

A Do not pull the swinging ring to the side to avoid the damage to the manipulator and the
failure.
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10 General principles of maintenance

This manual is a description of preventive maintenance of the manipulator. For the maintenance of a complete set

industrial robot systems, it should also include:

A Control cabinet maintenaseze"Control cabinet maintenance manual".

A Endeffector maintenarsee related manual.

A No maintenance can be performed until the Safety guidelines and safety precautions
maintenance can only be done by properlyéciinisians.

A The primary objective of preventive maintenance is to ensure the maximum use of the
system. Every plan, andimelemented periodic maintenance, should help to achieve th
regular maintenance cannot achieve the goal of shortimingithe of the device, it is
unnecessary to maintain and cause waste.

A Robot systems are designed to work under rather demanding conditions and require
maintenance. Nevertheless, daily inspection and regular maintenance must be carrie
to a given interval cycle.

A The time interval in the maintenance table is the recommended value, and the time in

Warning required by the maintenance operator can be changed due to the actual working envi
manipulator.

A When carrying out daily maintenance or maintenance, many precautions must be kep
not to introduce additional errors or dangers into the system.

A For welfunctioning equipment, do not carry out more maintenance than required on a

A All surfaces should be wiped clean before starting the maintenance process.

A In order to avoid unnecessary pollution caused by the impurities such as dust, the out
cleaned before opening the control cabinet door and the outer cover of the manipulat:
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11 Maintenance items

Maintenance iterr

11.1 Daily maintenance

When running the manipulator every day, the following items should be checke@ablslsHbwn in

Tabld 11 Daily maintenance of operation machine

Ordinal | Inspection item Main points of inspection

1 Vibration, sound, motor heatin| Check if there is abnormal vibration, abnormal noise and abnormal
temperature of each shaft

2 presence or absence of Check if there is a deviation from the last start up position and if thg

positioning accuracy change | deviation from the stop position

3 Action confirmation of periphe| Confirm that the operation of the operator and the peripbenalstare

with the instructions

11.2 First maintenance

The manipulator shall run for the first time 320 hours or 1 month (whichever is shorter), and the following items sh¢

inspected and maintained. As shdvabligd 1-2.

Tabld 1:2 Manipulator first maintenance project

Ordinal | Inspection item Main points of inspection
Whether the cable and cabéath | Observe the cable activity part of the manipulator, check whether
1 of themanipulatare damaged is damaged, whether the cable is bent or distorted locally, check
differently and whether the motqg the cable sheath is damaged or not, and check whether the moto
connector is loose is loose (Note 1)
) Torque wrench to tighten theediedtor mounting bolts and the exter
2 Fasten external main bolts .
main bolts (Note 2)
) . Clean anahaintain the parts of the manipulator, and check whethe
3 All parts of the cleaning manipul
parts are damaged (Note 3).
Whether the terminal actuator c{ .
4 ) Inspect the cable for damage, and the cable sheath is damaged
is damaged or not
Whether the synchronous belt ig
5 y Check if the synchronous belt is worn, elongated, and broken (no
worn or not
6 Check if that the stop rubber blg Check whether the limit rubber block is loose, collision damage, g
at the Jhxiss damaged SO on.
Note 1:

Maintenance site

A Internal cable and cable sheath in
A
A Connecting cable of manipulator,

side the manipulator base (with the electrical mounting plate removed).

Big arm of manipulator and internal cable and cable sheath of J1 axle body.

grounding terminal, user cable joint
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Confirmation

A Check the cable sheath for crack and wear, and if so, replace it.

A Check if the lubricating grease on the surface of internal cable of J1 axle body and the internal cable of big ar
disappeared, and if the lubricating grease is about to disappear, add it properly.

A Check the line for wear and replace it if it is exposed.

A Round connector: Turn it manually to see if it is loose.

A Squardarge loadCheck if the control lever is off.

A Grounding terminal: Check if it is loose.

Note 2:

Tightening Part

A Tighten the mounting bolts of end effector and fixing bolts of manipulator, etc.

A The external connecting screws of manipulator, especially the connecting screws of shaft and the reducer or
gearbox.

A For the tightening torque, please refer to the values suggested in the appendix of this manual.

Note 3:

About Cleaning

A The parts that need to be cleaned, the dust on the plane, and the accumulation of splashes shall be cleaned
regularly.

A Special care shall be taken to clean the place between the rotating parts of wrist J5 axle to remove debris in 1

A Check if oil is leaking from the reducer or gearbox.

A Ifthe oil is still seen one day after the oil is wiped off, the oil leakage is possible.

Note 4:

About the Maintenance of Synchronous Belt

A

A

After disassembling the manipulator cover plate, check whether the synchronous belt is worn or damaged. F
the details, see Chaetin this manual.

Check the insidesghchronous belt teeth for white hair, the belt side for wear, belt teeth for crush, the belt
body for breakage and elongatietigiptiening force is decreasing), etc.

11.3 Regular maintenance

960 hours (3 months) regular maintenance

For every 960 hours or 3 months of operation of the manipulator (whichever is the shorter time), the following item:

need to be inspected and repaired. As shaiieliiz3.

Tabld -3 Manipulator 960 hours (3 months) maintenance project

Ordinal Inspection item Main points of inspection

If there is a lot of dust studkeovent of the control cabinet, ple

Control cabinet vent cleaning )
remove it

Cleaning ofianipulatsr Wipe away dirt, remove accumulated spatter, dust, dust, chi
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1920 hours (6 months) regular maintenance

The manipulator shall run for 1920 hours or 6 months (whichever is shorter), and the following items shall be inspe

and repaired. As shownhahlel1-4.

Tabld 14 Manipulatdt920 hours (6 months) maintenance project

Ordinal Inspection item Main points of inspection

Whether the cable and cable sheath of th¢
1 ) SeeChapterl.2
manipulator are damaged

. Check the synchronous belt for wear, elongation al
2 Whether the synchronous belt is worn or 1 fracture

3840 hours (1 year) reguntenance

For every 3840 hours or 1 year (whichever is the shorter time), the manipulator needs to carry out the inspection a

maintenance of the following items. As shbainieiri-5.

Tabld 15 Manipulatd840 hours (1 year) maintenance project

Ordinal Inspection item Main points of inspection

Whether the cable and cable sheath of th
1 ) See Chaptkt.2
manipulator adamaged

2 Fasten external main bolts See Chaptet.2

3 All parts of the cleaning manipulator SeeChapterl.2
Whether the terminal actuator cable is da

4 See Chaptet.2
or not

5 Replacement of synchronous tape See Chaptet.2

Whether the J1 shaft limit rubber block is
6 See Chaptet.2
damaged or not

7860 hours (2 years) regular maintenance

The manipulator shall be operated for 2 years or 7860 hours (whichever is short), and the following items shall be

inspected and repaired. As sholabld 1-6.

Tabld 16 Manipulator 7860 hours (2 years) maintenance project

Ordinal Inspection item Main points of inspection

1 Replacement of battery See Chapter

11520 hours (3 years) regular maintenance

The manipulator shall be operated for 3 years or 11520 hours (whichever is less), and the following items shall be

inspected and repaired. As sholablel 1-7.
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Tabld -7 Manipulatdt1520 hours (3 years) maintenance project

Ordinal Inspection item Main points of inspection

1 Replacement of synchronous tape See Chaptet.2

15360 houfd yearg)eriodic maintenance

Themanipulatshall be operated for 4 years or 15360 hours (whichever is short), and the following items shall be

inspected and repaired. As sholiablel 1-8.

Tabld 18 Manipulatamachine 15360@ur (4/ear) maintenance project

Ordinal Inspection item Main points of inspection

1 Replacement of internal cable of operator | To replace tineanipulatarable, please consult with u

19200 hours (5 years) regular maintenance

For every 5 years or 19200 hours (whichever is the shortenaini@)|dta@eeds to be overhauled and many

parts need to be replaced. Please contact us. AsTsined-on

Tabld 19 Manipulatdt9200 hours (5 years) maintenance project

Ordinal Inspection item Main points of inspection

1 Overhaul of manipulator Please consult our company
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12 Project maintenance process

12.1 Cleaning ohanipulator

To ensure the laiegm operation of robot, the manipulator shall be cleaned every 960h or 3 months (whichever com

first) according to the following process:

Stepl. Adjust the robot to the calibration state.

Step2. To prevent the hazards, turn off the power, hydraulic, and pneumatic sources connected to the robot.
Step3. Clean the manipulator with the vacuum cleaner or wipe it with a cloth.

Step4. After all safety conditions are met, conduct thagolMovk of manipulator.

A Do not apply the water jet omtdweipulator, especially the joints and seals.
& A Do not clean the manipulator with compressed air.
A Do not remove any protector of manipulator.

Warning

Do not clean the manipulator with solvent.

12.2 Check and repair of cable

In order to ensure that the robot can operate for a longrtiangutaarable should be checked every 1920 hours

or 6 months (whichever is shorter).

Figurd 21 AIR28@700/AIR130700/AIR178700/AIR22070Ccable layout
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