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Foreworc

Foreword

About this manual

This manual is for technicians to install andrasditira lodaddustrial robot quickly,

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

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 "ARCR80Control Cabinet Manual"

A "AIRTP teach pendant operation manual"
A "ARL Programming Manual"

A

Target groups

A Operators

A Product technicians

A Technical service personnel
A Robot teachers

Scope of application

This manual is applicable téottmving robot models:

"AIR Series Industrial Robot System Fault and Handling Manual

Model name Portable weight
AIR2€8100 20kg
AIR38700 35kg

AIR5@2260/AIR5D700 50kg
AIR8@2260/AIR8D560 80kg

Meaning of common signs

The signs and their meanings in this manual are detailed in Table 1.

Table 1 Signsed in this manual
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Sign Meaning

Failure to follow the instructions may result
accident causing the severe or fatal injury o

>

Danger great losses of property.

Failure to follow the instructions may result
accident causing the sevefaalrinjury or the
great losses of property.

>

Warning

Prompt for the environmental conditions an
important things or shortcuts you shall pay

>

- attention to
Caution

Prompt for additional literature and instructi

©

additional information or more detailed oper

instructions
Prompt

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 version of this manual in a

timely manner.

Website URitp://robot.peitian.com/

Revision history

The revision history contains the instructions for each document update. The latest version of

document contains updates poeadlous versions of the document.

Table 2 Signs used in this manual

Version Publication date Modification description

V1.0.0 2024.11.30 1st official release

Manual Number and Version

The manuatlated information is shown in Table 3.

Table ®ocumentlated information


http://robot.peitian.com/
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Document name Medium Loddperation Manual

Document numbe UM-P053100001-091

Document versio V1.00

Declaration of applicable with product standards

The requirements for industrial robot system design are Taltddled in

Table 4 Declaration of applicable safety standards

Standard

Description

Version

2006/42/EC

Machinery directive:

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

2006

2014/30/EU

Electromagnetic compatibility directive:

2014/30/EU directive issued by European Parliament and
February 26, 2014 to balance the electromagnetic col
regulations of member states

2014

2014/68/EU

Pressure facility directive:
Electromagnetic compatibility directive:

2014/68/EU directive issued by European Parliament and
May 15, 2014 to balance the pressure facility regulations (¢
states

(It is only suitable for the robot with hydraulic balance weigk

2014

ISO 13850

Safety of machinery:
Emergency stop functiBrinciples for design

2015

ISO 1384DB

Safety of machinery:

Safetyrelated parts of control systdpast 1: General principles
design

2015

ISO 12100

Safety of machinery:
Genergirinciples for desigRisk assessment and risk reducti

2010

ISO 10218

Robots and robotic devi&afety requirements for industrial rq
Part 1: Robots
(Prompt: Information is consistent with ANSI/RIARR115.Bért ]

2011

610065-2

Electromagnetic compatibility (EMC):
Part 8: Generic standarttemunity for industrial environmen

2005

6100664 + Al

Electromagnetic compatibility (EMC):

Part &: Generic standard€Emission standard for indug
environments

2011

602041 + A1

Safety of machinery:
Electrical equipment of machiRag 1: General requirements

2009

IEC 60529

IP rating provided by enclosures (IP Code):

2001
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Standard Description Version

This standard applies to the IP rating for the electrical equig
enclosures and the rated voltage exceeding 72.5kv.
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General safety description

Thank you for purchasing our manipulatdes€hjstion is required for 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.
WARNING, CAUTION 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 the operator, the user must read these "warnings "," cautions" and "prompts ".

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

serious injury to the operator or other operator.
Warning

If the operation is wrong, it may causendh@ulatoor other

manipulatdo slightly injure or damage the equipment.
Caution

General considerations

>

When connecting or disconnecting related peripheral dev
as safetyences, etc.) and various signals of the manipu

sure to confirm that the manipulator is in a stopped stateg
incorrect connections.
Warning A Do not use the operator in the situation shown below. Otk

will not only have a negative impact on operators and p¢
but also cause casualties.
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A

Used in flammable environments.

Used in explosive environments.

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

Used for the purposerafisporting people or animals.

B

Use as a foot (e.g., on or depending on the operato

B

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

Work clothes suitable for the job content

B

Safety shoes

B

Safety helmet

B

Prompt

Personnel who carry out programming and maintenance oper
receive appropriate training through the relevant training
company.

Considerations during installation

Warning

A

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

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

Matters needing attention in operation

Warning

A

A

When using the operator, be sure to make sure thereraomme
in the safety fence before carrying out the operation. At the ¢
check to see if there is a potential danger, and when it is con|
there is a potential danger, be sure to eliminate the dang
carrying out the operation.

When using the instruction device, because there may be el
operation of wearing gloves, it is important to take off the gloj
carrying out the work.

Prompt

Information such as programs and system variables can be storg
mediasuch as memory cards. In order to prevent data loss (
unexpected accidents, it is recommended that users back up dati

Considerations in programming

Warning

When programming, try to do it outside the safety fence, the
mattershall be taken into account when the safety fence needs to
out as a last resort:

\!
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A Check the safety fence carefully and make sure it is not dange
entering the fence.

A The emergency stop button can be pressed at any time.

A The manipulator shall be operated at low speed

A The operation should be carried out after confirming the st

whole system, so as to avoid the operator falling into a ¢
situation due to the rermmiatrol instructions or actions for
peripheral equipment.

AN

Caution

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

®

Prompt

For operators who are programmed, it is impogeeivéoapproprig
training through the company.

Attention should be paid to maintenance work

Warning

A When switching on the power supply, part of the mair
operation is in danger of electric shock, as far as pos
maintenance operation should be carried out in the state
off; professional maintenance personnel should be d
acording to the need to carry out maintenance operati
personnel should be avoided to turn on the power sup
maintaining the operation; even if the power supply must
on before the operation can be carried out, the emerg:
butbn should be pressed and then the operation should |
out.

b

Please consult our company when you need to replace th

>

The replacement prts by the client may result in unexy
accidents, which may cause the operator to be damage
operator is injured.

When entering the security fence, check the whole systen
and make sure it is not dangerous. If there is a dangerou
and have to enter the fence, you must grasp the state of t
and be very careful.

>

If you need to replace the parts, be sure to use our specifi
you use a part other than the specified part, it may cause
the operator.

>

When removing the motor and brake, the crane hoisting
measures should be taken to remove the motor and brak
avoid the falling of the manipulator arm.

>

When carrying out maintenance operations, when it is nei
move the operator as a last resort, the following matters
taken into account:

It is important to ensure that the escape channel is
and that the operation should be carried out again |
operation of the whole system in order to avoid blo
the retreat by the operator and peripherals.

Wi
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Always pay attention to the danger around you
prepared so that you can press the emergency stop
any time when you need it.

>

The auxiliary equipment such as the crane shall be used
moving motor and the speed reducer and the like have cer
parts, so as to avoid the excessive work load for the operd
same time, it is necessary to avoid the wrotigropshaerwise
the operation and death of the operation may be caused.

>

Be careful not to fall because of the lubricating oil that fal
ground, wipe the lubricating oil that falls on the ground a
possible, and eliminate the possible danger.

>

Do not place any part of the body on any part of the m
during the operation, and it is prohibited to climb on the mg
S0 as to avoid unnecessary personal injury or adverse ef
manipulator.

>

The following parts will be hot and need attention. When
to touch the equipment when you have to touch it in the
heat, you should prepare protective appliances such
resistant gloves:

Servo motor

B

Reducer

B

B

Adjacent to motor / reducer

Inside the control cabinet

B

>

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

>

During the maintenance of the pneumatic system and
system, it is important to release the internal pressure tg
operate again.

>

After replacing the parts, be sure to carry on the test |
according to the prescribed method. At this point, the opel|
operate outside the safety fence.

>

After the maintenance operation, the grease, debris a
sprinkled on the ground around the operator and inside |
fence should be thoroughly cleaned.

>

When replacing parts, dust and other foreign bodies s
prevented from entering the manipulator.

>

Operators who carry out maintenance and repair operat
receive the training of the company and pass the
assessment.

>

When carrying out maintenance operations, appropriats
appliances should be equipped, but care should be taken 1
the lighting appliances a source of new danger.

>

Be sure to refer to this specification for regular maintenatr
regular maintenance, will affect the service life of the ope|
may lead to accidents.

VIl
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Safety protectiomeasures before use

Before operating the manipulator and peripheral equipment 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.

AW

AT VAN

W N NV VTV A

ALY \
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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 theower supply of manipulator.
A Start the manipulator program via the operating 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

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

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

p> )

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 general precautions are listed below. Please take the appropriate measures to ensure the

safety of operation personnel:

A

b~

b~

> > >

b~

b~

b~

Safety of operators

The operation personnel running the manipulator system shall receive the training from t
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 ofsuperattidn 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 wiatortbpesrsethe

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 rangeoipulator 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, thgréizy safstyi

of operation personnel.

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

Always disconnect the manipulator power when performing the individual commissioning

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 is not operated.

Operate the manipulator system outside the safety barrier.
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A 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.

p> )

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

Manipulator controller is designed to be connected to an ext
emergency stop button. With this connection, the manipulatg

Prompt stop when the external emergency stop button is pressed.

Safety of teachers

In some cases, it is necessary to enter the scope of openatéoripofdbarhen carrying
out the operation of thanipulatpespecially at this time, the ssifetyld be paid attention

to:

A If you do not need to enter the operation 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.

stepZ. 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
stepd. At operating speed, execute at least one cycle continuously to confirm no abnormality

stepd. 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 specifyaueration 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 compositionmoetfiam loadanipulator

1.1 Overview of industrbot

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

A Manipulator

A Control cabinet

A Teach pendant

A Connecting cable [power supidy],

Figurd-1is an example of the composition of the industrial robot system.
1. Manipulator 2. Control cabinet

3. Teach pendant 4. Connecting (power supplyle

3 Teach pendant A==

//" —— 2 Control cabinet
'/" T
@ @ 1 Manipulator
?o (o} e] e} (:
| ]
)] °

= @ 4 Connecting

Figurd-1 Mediurdoad robot system configuration

1.2 Basic composition

Manipulator refers to the mechanism of robot system to grab or move the objects (tools or workpieces), also know

the robobody. This manipulator is #9©E tandem industrial robot that consists of three swing axes and three

rotating axes.

Themedium loadanipulatsand the names of its various parts are as dhigureir2~Figurel-6.
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J6 axis
J4 axis arm (forearm)  J5 axis wrist  servo motor

J3 axis elbow

J4 axis servo motor

End effector
mounting surface

J5 axis servo motor

J2 axis arm (upper arm )

J2 axis servo motor

Manipulator base

Figurd-2 AIR5@260/AIR8D260 robot manipulator angkitts

J4 axis arm (forearm)  J5 axis wrist  J6 axis servo motor

J3 axis elbow
et J4 axis servo motor

End effector Jb axis servo motor
mounting surface

|

O

J3 axis servo motor l
Of

J2 axis arm (upper arm )

J1 axis shoulder || = O 1| J1 axis servo motor

J2 axis servo motor

Manipulator base

Figurel-3 AIR8E2560robot manipulator and its parts
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J4 axis arm (forearm)  J5 axis wrist  J6 axis servo motor

J3 axis elbow

End effector

: Jb axis servo motor
mounting surface

J1 axis shoulder

J2 axis servo motor

Manipulator base

Figurel-4 AIR52700robot manipulator and its parts

J4 axis arm (forearm)  J5 axis wrist ~ J6 axis servo motor

e B

End effector 5 axis servo motor
mounting surface

J3 axis elbow
J4 axis servo motor

J2 axis arm (upper arm)

J2 axis servo motor

Manipulator base

Figurd-5 AIR387000bot manipulator and its parts

) J4 axis arm (forearm) ~ J5 axis wrist ~ J6 axis servo motor
J3 axis elbow

J4 axis servo motor

End effector

: J5 axis servo motor
mounting surface

J2 axis arm (upper arm)

J2 axis servo motor

Manipulator base

Figurd-6 AIR2681000obot manipulator and its parts
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1.3 Basic specifications

The basic specificatioma@dfium loadbot manipulatareas shown ihablel-1 andTablel-2:

Tabld-1Basic specificationsneidium loadbot

Parameter

Explanation

Coordinate form

6-DOF articulated robot

Number of control axes

6axegJ1,J2,J3,94,J5 )6

Mounting mode

Ground installation, hoisting installation and wall installation

J1* -17G ~17Q
J2 -10Q ~100
Range 13 -11Q ~165
(Upper limit/
lower limit) J4 350 ~350
J5 -1%5j ~1%
J6 -36Q ~36Q
A 20kg(AIR03100
A 3%Kg(AIR32700)
Wrist
Transport A 5(kg(AIR5@260AIR52700
capacity .
A 8kg(AIRBER260AIR8R56()
Elbow 2kg
Drive mode Electrical servo drive with AC servo motor

Repeated positioning accuracy

A ¢ 0.BmMM(AIR2B10CAIR3R700
A ¢ 0.08nm(AIR50/226AIR52700/AIR8R260/AIR8D56(

Noise

70dB

IP rating

IP54Wrist IP67)

Mounting conditions

A Ambient temperatufg : ~452

A Humidity: not more than 95% at constant temperature without condens
A Allowable altitude: not more than 1,000m above sea level

A No corrosive, flammable or explosive gases

Tabld-2 Robot's maximum speed and quality

Parameters AIR2€8100 AIR38700 AIR52260 AIR52700 AIR82260 AIR82560
J1 185 /s 185 /s 185 /s 155 /s 185 /s 155 /s
J2 18Q /s 18Q /s 175 Is 145 /s 145 /s 145 /s

Maximum speed | J3 18Q /s 18Q /s 18Q /s 18Q /s 18Q /s 185 /s
Ja 31Q /s 31Q /s 31Q /s 31Q /s 31Q /s 31Q /s
J5 378 Is 378 Is 3% /s 3% /s 27Q /s 27Q Is
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Parameters AIR268100 AIR38700 AIR5@260 AIR5@700 AIR8@2260 AIR8@560
16 47Q Is 47Q /s 465 /s 465 /s 465 /s 465 /s
Robot quality 550kg 545kg 570kg 745kg 570kg 730kg

A "*"If the mechanical limit of J1 axle is removed, the range 8§ teakBs.

Caution

1.4 Product naming rules

AlR50-2260
I

Domain C
Domain B
Domain A
Figurd-7 Diagram gfroduct naming rules
Tabld-3Description of product naming rules
Domain Meaning Domain value| Explain
) It means that this product belongs to the product s¢
Domain A Product range AR .
Petian AIR
) . Indicates that the wrist load of the robot does not e
DomaiiB Wrist load 50
50kg
Domail© Arm extension 2260 Indicates the aemtensionf the robot i28Gnm

1.5 Environmentaquirements for operation

SeeTable-4 for the operating environment requiremsrgdiom loadanipulator.

Tabld-4 Operating environment requirememisdiom loadanipulator

Parameter

Explanation

Temperature

Minimum temperature | S

Maximum temperature | 45

A

Caution

When the ambient temperature is lower thait orecommended to h
up the engine for a few minutes before use to avomlarobair
performance degradation caused by the change of grease viscosi

Humidity

The installation environment of the operator shall not exceed the humidity level not
95% specified in the document "IEG382P0Xlassification of environmental conditior]
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Parameter Explanation

The altitude of the normal working environment of the operator shall not exceed 10(

Altitude
the altitude range of 108M@0m, themanipulatshall be derated for use

Themanipulatahall be used in an environment without vibration as far as possible. T

Vibration strength ) . ]
frequency of environmental vibration is 22Hz and the amplitude shall not exceed 0.1

Special environmental

] It is forbidden to use this machine in flammable, explosive and corrosive environme
requirements
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2  Medium loanhanipulator identification definition and meaning

2.1 Safety sign of manipulator

A manipulator safety label shall be pasted on the back of the upper arm of the manipuldau-Ehown in

= o i
No Approaching

Figure-1 Safety signs on the manipulator

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

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.
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E.EEEim%%Aﬁ*ﬁBE’Aﬁ

Peitian Robotics Technology Co., Ltd.

AE Type

%5  Product No.

%5  Serial No.

A ™ HH# Date
g Weight
& Load

E# %% Range

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

"+" or *" sign is provided at the rotating or swinging joints of axes 1~6 of manipulatoFigsisB@wRigure
2-7to indicate the moving direction of each Joint. "J1" in sign represents the axis 1 (other axes are represented by

corresponding numbers), "+" indicates the positive directiondiaate’s the negative direction.

-J1+

Figure-3 Axis directicsigrs on AIR5D260/AIR8R260 manipulator
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Figure-4 Axis directiosigrs on AIR82560 manipulator
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-J1+

Figure-6 Axis direction signs on AIRZEManipulator
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E Y 7
] L
&

-J4+

Figure-7 Axis direction signs on AilR@@manipulator
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3  Preparation for installatiomedlium loananipulator

3.1 Check item

Following requirements shall be strictly adhered to before installation:

A Ensure that tliestallers 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 by 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 Aset 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 M20 screws with appropriate length and strength grade12.9 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 80D or other specifications;

A Several round pihs10 mm). Please see Chagterthis manual for details.

13
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4 Medium loachanipulator installation

4.1 Technicapecifications

The forces and torques applied to the foundation during the movementTablehbviEnough thought shall be
given to the strength of foundation installation surface for the installation of manipulator. The installation ground

inclination shall be less than 5for manipulator.

Tablel-1 Themaximurforce applied to foundatiomégtium loadanipulator

Load type Force/torque/mass
A 18.1kNWorkiny
Vertical force Fz .
A 22.8kNEmergency stop)
A 15kNWorkiny
Horizontal for&ey .
A 20kN(Emergency stop)
A 20.9kNnWorkiny
Overturning torglvixy .
A 38.8kNn(Emergency stop)
A 9.3kNnfworkiny
Rotary torqudz R
A 15.7kNniEmergency stop)
A 20kg(AIR03100
A 3%g(AIR3R700)
Manipulatoguality .
A 5kg(AIR52260AIR52700
A 8kg(AIR8R260AIR8R560(

Dimensions of theedium loatianipulator base are as shofigumel-1 andFigurel-2.

600

8- @ 22 Transparent *

} 575

600
620

) ("‘k~ %
@ 560 (X e
\ \ ‘,:ljéi\\\\:;-—
| Transparent and
( /|
’ Mool 2-M6 uniomdsti
,g- @ 12 H7 ygl’lag?;si:&pz"uon < | \>“/C> uniform distributign
R MAYN
\‘, ‘ St )
Bl N M1

Figurel-1 AIR52260/AIR8R260/AIR38700/AIR2B100 base entrance size
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610
I—80 F8 oesmmes , 490
8= )22 Tarsaen 250
2-M6
45°
L)
| [Ve)
o™l
< = =1 =
2 B |5 |2 = =

) g
+ &
(o] —~ @O
© V‘@A\!
FE
700

Figurel-2 AIRS2700AIR8R56Mase entrance size

4.7 Fixed mode

421 AIR52260AIR82260, AIR357/00 and AIR3000 fixed method

AIR5260, AIR&P60, AIRZE’00 and AIR3Q00 provide two fixing methods:

A Ground fixation

A Bracket fixation

A Specific fixing mode depends on the usage environments.
A Strength of chemical bauisject to the strength of concrete. Therefore, the safety shall be
Prompt considered according to the design guidelines of manufacturer before the construction.

The names and specifications of parts required to fix the manipulator aréade#bwn in

Tablel-2 Parts for fixing the manipulator

Part Name Remarks Ground fixation Bracket fixation
Fixing screw 4-M20x40 (12.9 level, with 8 fixed bracket: A A
Chemical bolt 8M20 (not lower than 4.8) A

p-2)

Fixing plate of robot 25mm thick, 1 piece

>

Adapter plate 25mm thick, 4 pieces

16
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A There shall be no insulating materials betwidénghpate and mounting bracket of robot an
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 fixing g
between the fixing plate of robot and the ground for the ground fixing (mode 1).
Ground fixation
Fixing steps:

Stepl. Arrange M20 chemical bolts (with a strength grade of not less than 4.8) on the concrete foundation accordir
to the recommended dimensions shbBignri@-3. Please strictly follow the instructions for installing the

selected chemical bolts.

Step2. Attach the robot fixing plate tightly to the installation plane and fix it with 8 M20 chemical bolts (strength

grade not lower than 4.8) and M20 flat washers.

Step3. In the handling posture (refer to CBapransfer thmanipulatdo above the robot fixed plate, adjust the
direction of thmanipulatoand align the basé@s22 throughole with the robot fixed plate's M20 threaded

hole

Step4. Check if the base is tightly attached to the fixed plate without shaking. Use 8 M20x40 bolts (strength grade

12.9) to fix and install the manipulator base onto the fixed plate.

The surface of the fixing plate should meet certain flatness requirements, and the flatness of |
surface should be within 0.3.

Prompt
700
\ 375
\ Y
| |
i
§ |
|
@750
IN8-M20 _cherical srew

@
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M20x40 screw U 0.3
Manipulator base ——= [71
p g V

Robot fixing board i A /

M20 Chemical Thread / 74

7
i

Figurel-3 Diagram of ground fixing of manipulator

N

$/

la

Concrete mix

Bracket fixation
Fixing steps:

Stepl. Use 8 M20 chemical bolts (with a strength grade of not less than 4.8) to fix the 4 installation brackets, refer

Figuret-4.

Step2. In the transport position, transfenmpulatdo above the installation bracket, adjust the direction of the

manipulatoand align the bas@s22 throughole with the M20 threaded hole of the insthilatiket.

Step3. Check whether the base is tightly attached to the surface of the installation bracket without shaking. Use 8
M20x40 bolts (strength grade 12.9) to fix the manipulator base on the bracket. The installation surface of th

bracket should meet certain flatagqagements.

8-M20  chemical scrow

432 +0.1
545 +0.1
630

~

~
J

Lz

v/
= |
N
N
U
432 £0.1
545 +0.1
630

@
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M20x40 screw U 0.3
Manipulator base — iz
6.3
Robot fixing board // y a
M20 Chemical Thread 1
-
Concrete mix

7

®)

Figurel-4 Diagram of fixing the manipulator bracket

The mounting surface of the bracket should meet certain flatness requirements, and the flat

mounting surface should be within 0.5.
Prompt

>

The length of the M20 screw for fixing the manipulator shall not be shorter than 4
short a length may cause accidents such as poor fixing.

p)

When installing the manipulator on the ceilingc#dsary to increase the length of th
Warning manipulator fixing screws to 45mm, and ensure that the thickness of the installat
not less than 30mm.

4.2.2 AIR52700 and AIR2860 fixed method

AIR5€2700 and AIR8660 manipulator provide two fixéiods:

A Ground fixation

A Bracket fixation

A The specific fixing method should be selected appropriately according to the environm|
the user is using it.

>

The strength of chemical bolts is affected by the strength of concrete. When constructi
Prompt bolts, refer to the design guidelines of each manufacturer and use them after giving fu
to safety.

The parts and specifications required for fixing the manipulator afalsleb®&n in

Tablel-3Parts required for manipulator fixing

Part name Remark Ground fixed Bracket fixation
Fixing screw 8-M20x65 (12.9 grade) A A

Chemical Screws 12M20 (not less than 4.8 level) A A

Robot fixing board Thickness 30mm, 1 piece A

19
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Part name Remark Ground fixed Bracket fixation
Adapter plate Thickness 30mm, 4 pieces A
A There must be no insulating material between the robot fixing plate and mounting brad

manipulator and concrete.

A The parts with™ mark are required.
Prompt A The bracket must be firmly installed on the ground, and its strength should be no less
strength between the robot fixing plate and the ground in fixing method 1.
Groundixation
Fixing steps:

Stepl. According to the recommended dimensions gfigunadis, M20 chemical bolts (strength grade not less
than 4.8) are arranged on the concrete foundation. The concrete thickness is required to be not less than

190mm. Please strictly follow the instructions for the selected chemical bolts for installation.

Step2. Place the robot fixing plate close to the installation plane and fix it with 8 M20 chemical bolts (strength grad:

not less than 4.8) and M20 flat washers.

Step3. In the transport posture (refer to CBpptesve the manipulator to the top of the robot fixing plate, and
adjust the direction of the manipulator so the2théhrough hole position of the base is aligned with the

M20 threaded hole position of that fixing plate.

Step4. Check whether the base fits tightly against the fixing plate without any shaking. Use 8 M20x65 bolts (streng

grade 12.9) to fix the base of the manipulator to the fixing plate.

20
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610
12-@24 Transparent 490 8-M20 Transparent
w"i ] (] (=]
| — 2- @ 20H7 Transparent
o ® 0.06
8 .
® : °
Ol ) o
< E -
815 , g[S
® o
o N
&
@700
D (] ] (]
370 370 370
1200
(=]
(3]

(@Fixing plate dimensions

M20x65 screw  ———

M20 Chemical plugs
and screws

1|

=

==

Manipulator base

Fixing board

}

.

(b)Ground fixed section

Figuret-5 Diagram of ground fixing of manipulator

Concrete mix

Prompt

The surface of the fixing plate should meet certain roughness and flatness requirements. Th
mounting surface should be within 0 Bigseel-5 for details.

Bracket fixation

Fixing steps:
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Stepl. Use welding to weld the four mounting brackets (inside) to the robot base fixing plate (the robot base fixing

plate should be buried in the concrete), Féfrréb6.

Step2. In the transport posture, move the manipulator to the top of the mounting bracket, and adjust the direction ¢
the manipulator so that the2 through hole position of the base is aligned with the M20 threaded hole

position of the mounting bracket.

Step3. Check whether the base fits tightly against the surface of the mounting bracket without shaking. Use 8

M20x65 bolts (strength grade 12.9) to fix the base of the manipulator on the bracket.

710
610
490
12'®24 Transparent 300 8-M20 Transparent
Y L] ] 2
\\ | — 2_@20 Transparent
® 0.06
o
& T —
. AN
re) ’ 45°| o
/
S o o|lo|o|o
oS . 8|2|5|R
© @
Q <,
) o
. _—1
&
@700
© o L] (]
370 370 370
1200

.?3_. 10u3/ll I 8

(@Bracket fixed plane layout dimensions

M20x65 screw . ‘ _ q Manipulator base
M20 Chemical plugs 7 __ Bracket
and screws %///g
% 7 Fixing board
i A 7 -
SIS A2 i

A Y

.

LLLLLLLLLLLLLL LLLL LLLLLL ,A,,

Concrete mix

LLLLLLLLLL LY

(b)Bracket fixing section

Figurel-6 Diagram of fixing the manipulator bracket
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The mounting surface of the bracket should meet certain flatness requirements, and the flat

mounting surface should be within 0 Bigseel-6 for details.
Prompt

A The length of the M20 screw for fixing the manipulator shall not be shorter than
short a length may cause accidents such as poor fixing.
A When installing the manipulator on the ceiling, it is necessary to increase the le

Warning manipulator fixing screws to 70mm and ensure that the thickness of the mounti
less than 40mm.
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5  Electrical connection ofrtteglium loaganipulator

5.1 Manipulator electrical interface type

The base of thenipulatdras an aviation plug, a heay connector, an 10 interface and an air pipe connector (for

connecting & 10 air pipe). The components are sHeguré-1 andFigurés-2.
,rJV*J"i' PD\‘\—I'_Z\\

| i

Power and brake interface 9’ $ i Aﬂ \ 10 connector
Encoder interface // . E’ g Q' | Trachea connector
%ﬁ' P Py 'ﬁ;%

Figuré&-2 AIRS5@700AIR8256Mase electrical interface

There are 10 interface and air pipe interface (coang@taigpipe) at the forearm of the manipulator, the specific

locations are showrrigurés-3.

Tracheal interface

10 interface

Figuré-3 Electricahterface of medium load manipulator arm
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h.2 Definition of the manipulaavy dutyterface

Power line heaglytyinterface definition

The diagram of the hedwtyinterface of the mediload manipulator power line is shdwguré-4, and the

definitions are as showmables-1.

J1 axis power line

J2 axis power line

J3 axis power line

J4~J6 axis power line

J1~J6 axis brake

Figuré-4 Medium load manipulator power fudyyonnector

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 4axis B17 BK1+ laxis Al
V1 laxis F2 VA 4 axis B18 BK1 laxis A2
w1 laxis F3 w4 4 axis B19 BK2+ 2axis A3
PE1 laxis H PE4 4axis B20 BK2 2 axis A4
w2 2axis El us 5axis B13 BK3+ 3axis A5
V2 2axis E2 V5 5axis B14 BK3 3axis A6
W2 2axis B3 W5 5axis B15 BK4+ 4axis A7
PE2 2axis = PE5 5axis B16 BK4 4axis A8
u3 3axis D1 ueé 6 axis B9 BK5+ 5axis A9
V3 3axis D2 A% 6 axis B10 BKS5 5axis A10
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Signal Axis . Signal Axis ) Signal Axis Pin

Pin numbe| Pin numbe
name number name number name number number
W3 3axis 03 W6 6 axis B11 BK6+ 6 axis All
PE3 3axis >4 PE6 6 axis B12 BK6 6axis Al2

Definition of encoder lieavy dutynterface

The diagram of the hedwtyinterface of the mediload manipulator encoder is shorigures-5 and the

definition is shownTiablé-2.

J1~J6 axis encoder

Figurés-5 Heawduty connector for encoder cable of neadmanipulator

Tablé-2Encoder headwty interface definition table

Signal name AXxis number Pin number Signal name Axis number Pin number
J1_PS laxis 1 J4_PS 4axis 22
J1_PS+ laxis 2 J4_PS+ 4axis 23
J1_0oV laxis 3 J4_0oVv 4axis 24
J1 5V laxis 4 J4_5V 4 axis 25
J2_PS 2axis 8 J5_PS 5axis

J2_PS+ 2axis 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+ 6 axis 37
J3_0V 3axis 17 J6_0V 6axis 38
J3_5V 3axis 18 J6_5V 6 axis
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User 10 interface definition

The base 10 and the forearm IO of the-nadiomanipulator are connected and can be used as needed. The
interfaces of the base and the forearm 10 are Sliguveésis, and the corresponding relationships are shown in
Tablé>-3. The 10 aviation plug model on the base is Weipk B2 the 10 aviation plug model on the

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

Figuré-6 Mediurdoad manipulator base 10 flight plug interface (left) and forearm 1O flight plug interface (right)

Tablé-3 User 10 aviation plug interface definition table

l-way IO 2-way 10

Pin number (base) 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
11 11 11 11
12 12 12 12
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6 Adaptation and connection afndium loananipulator and accessories

6.1 Examples of accessory types

The accessory equipment of the manipulator mainly includes meckanic#t Hratydraulic pressure sucker

(Figures-2), welding gun weldeigures-3), infrared identification equipment, visual identification equipment, cutting

machine, other special equipment, etc.

Figures-3 Arc welding gun for industrial robot
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6.2 Connection mode

Connection between operator and accessories

The connection and load between the external auxiliary equipment and the manipulator are similar to those of the
manipulator, and can be directly or indirectly connectedniptit@tor through the flange. See Chégdtéris

manual for details.

Connection between manipulator and control cabinet

As described in Chep®aefinitionsfheavydutyinterfacesf manipulator of this manual, the de&wgonnector
on the manipulator is connected to the control cabinet through a cable. Both endhitf line ldeauged to

connect the manipulator and the control cabinet respechiglysbe

L ) i

Power brake cable heavy- | *
duty connection line ‘

Encoder line heavy duty .
connector I

st | |

Figures-4 Control cabinet cable connector definition

TEEL
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!/ Performance parameters ahttium loadanipulator

1.1 Basic specification
See ChapteBbasic specificatianfsthis manual for the basic specificatimeslioim loadanipulator.
7.2 Movement direction of each axis

For the-®OF industrial robot manipulator, the movement direction is definedragusbbiwo Figure’-3.

Voo

& ,7.7..\?1“‘

Y s

Figure/-1 AIR5€260/AIR8D260 each axis movement direction
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Figuré/-3 AIRB52700/AIR2B10Ceach axis movemeimection

7.3 Dimension and working range of each axis

The motion range of each axis wiettiem loadanipulator is showTableé/-1 as follows.
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Tablé&-1 Motion range of each axmsexfium loadanipulator

AXxis number Motion rage(®

JI* -170 ~ +170

J2 -100~ +100

J3 -110~ +165

Ja -350 ~ +350

J5 -125 ~ +125

J6 -360~ +360

" If the mechanical limit of J1 axis is removed, the range of motioi &n18&h
Prompt

Sedriguré-4~Figur&-8for the motion range of the manipulator.

During the installation of peripheral equipment, attention shall be paid to avoid interference with the main part and

motion range of the robot. Unit: mm.

>
1117 181.5
4Bl g
g =
~N
| :
S /
b /
/
/ = \
/ @© \
| .
: ‘~|
l % |
I\ 8 /
\ /
8 250
// 757
1755 2255

(b)
Figuré-4 AIR5@260/AIR8R260 working range
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2915
\
1170

| —
610.5
L~
ok

727

——
117 815
4
17 1
250
N
2555

~——

(b)
Figuré&-5 AIR8@560nv0rking range

3053

1170

6105

865

2193

250

769 ™~

2693

R2555.
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(b)
Figuré-6 AIR5@700vorking range

1265 117.5

3058

~—
1170
=

—
607
L~ o

71

— — —

2201 2701

877
g

R2701

(b)
Figur&-7 AIR38700vorking range
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3454
200

1170

w3
3l
\o

1273

984

(b)
Figur&-8 AIR26100vorking range

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 ensure safety, mechanical brakes are provided on some axes to limit the movable range.

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

Caution

Figurg-9~Figur&-10show the position of mechanical brake.
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J3 mechanical )5 mechanical limit
limit

J2 mechanical limit

J1 mechanical limit

J3 mechanical J5 mechanical limit
limit

J2 mechanical limit

J1 mechanical limit

Figur&-10AIRE0-2700/AIR8R560mechanical brake
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limit

— J2 mechanical limit

J1 mechanical limit

| o 3
o
A N
Figurég-11AIRB52700/AIR2B100mechanical brake

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

Parameters AIR2€8100 AIR32700 AIR5€2260 AIR5€700 AIR82260 AIR82560
J1 185 /s 185 /s 185 /s 155 /s 185 /s 155 /s
J2 18Q /s 18Q /s 175 /s 145 /s 145 /s 145 /s
J3 18Q /s 18Q /s 18Q /s 18Q /s 18Q /s 185 /s

Maximum spee
J4 31Q /s 31Q /s 31Q /s 31Q /s 31Q /s 31Q /s
5 378 Is 378 Is 3% /s 3% /s 27Q /s 27Q Is
16 47Q /s 47Q /s 465 Is 465 /s 465 /s 465 /s

7.6 Output flange size

TheTabler-3, Figureg-12 Tabler-4 andFiguré/-12show output flange specification and connection size. Tightening

torque of screws is shown in Appendix B.

Tabl&-3 AIR52260/AIR82260/AIR52700/AIR8E60 output mechanical interface specifications

Parameter Value

Locating circle diameter 35mmor 13hm

Diameter of graduation circle of threaded hole | 115nm
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Parameter Value

Screw grade 12.9grade
Screw diameter M8

Screw quantity 6

Locating pin 8mm

Screw standard GB/T 70-2000

(D115

G8H7T 15 /

Uniform

6-M8\/ 16 distribution

(0 35 H7

? 130 h7

Figuré-12AIR5@2260/AIR82260/AIR5D700/AIR8R560 wrist flange dimensions

When installing the fixture, the depth of the threaded hole and pin hole shall be fully considerg
screws and locating pins usedolbisiden to install the length beyond the depth of the threaded

Warning (26mm) and the depth of the pin h&ten{), otherwise the wrist oihtlaaipulatarill be damaged.

Tablg-4 AIR382700/AIR2B100 output mechanical interface specifications

Parameter Value
Locating circle diameter 18mnor75mm
Diameter of graduation circle of threaded hole | 45mm

Screw grade 12.9grade
Screw diameter M6

Screw quantity 6

Locating pin 4mm

Screw standard GB/T 70-2000
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E-E

[D4s5]

P e,
““ 7 A‘" :"u

Q4aHTIVE / (E\( \

- / ] - = \

\/

D18 H7

‘\
D75 h6

A

I )
\ ™
“\\ >
Uniform =
6-M6/ 8 distituion =

Figuré-13AIR38700/AIR2B100 wrist flange dimensions

When installing the fixture, the depth of the threaded hole and pin hole shall be fully considg
screws and locating pins used. It is forbidden to install the length beyond the depth of the th

Warning (8mm) and the depth of the pin 6ole), otherwise the wrist ohtlamipulatawrill be damaged.

1.7 Load and installation method

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 moment of inertia 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? ¢aymbe obtained when the load (clarrpverkbiece) volume is

small by the following formula.
0 0 G QQ ba Qan
oQe d QQ b a
Where, M is the load weight (kg), L is the load eccentricity (m), and g is the gravitational §cceleration (m/s
L |

Joint rotation center

vl

Figuré&-14Diagram of load eccentricity

AIR5260/AIR5P700 wrist load installation

When installing the AIR2680/AIR5R700 wrist load, please note:
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A

>

>

For loads with a mass not exceeding 50 kg, the center of mass positions Lxy and Lz should be within the ran
the corresponding wireframes shdwiguré-15(b);Figure-15(a) defines the meanings of Lxy and Lz, where

Lxy represents the distance between the center of mass of the load projected on the flange plane and the oril
and Lz represents the distance between the center of mass of the load projected siatioktifia g suxi

The 4axis allows wrist tordskess than 222Nm, thaxis allows wrist torgskess than 222Nm, and the 6
axis allows wrist torgakess than 145Nm.

The allowable load moment of inertaxisf i less than 28kgmhe allowable load moment of inaxis of 5
is less than 28kgm3and the allowable load moment of inertia isfl@ss than 22kgm?

@

900

700

600

500

50kg

Lxy/mm

— 40kg
400
30kg

——20kg

300

200

100

0 200 400 600 800 1000 1200

Lz/mm

(b)
Figure-15AIR52260/AIR52700 wrist load center of mass position diagram

The manipulator load torque and load rotation inertia data areadi@vin in

Tabl&-5Manipulator load torque and load moment of inertia data

Manipulator ) o
Axis Load torque Load moment of inertia

model

Wrist load 50kg Nm Kgm

AIR5@2260 J4 222 28
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Manipulator . .
Axis Load torque Load moment of inertia
model
AIR5@700 15 222 28
J6 145 22

AIR82260/AIR8P560 wrist load installation

When installing the AIR280/AIR8D560 wrist load, please note:

A For loads with a mass not exceeding 80kg, the center of mass positions Lxy and Lz should be within the ranc
the corresponding wireframes shdviguré-16b);Figuré-16(a) defines the meanings of Lxy and Lz, where
Lxy represents the distance between the center of mass of the load projected on the flange plane and the oril
and Lz represents the distance between the center of mass of the load projected skt ifla oy gxi

A The allowable wrist torqueaifid is less than 344Nm, the allowable wrist toraxis if lss than 344Nm,
and the allowable wrist torqueaodsbis less than 206Nm.
A The allowable load moment of inertaxisf i less than 30kgmahe allowable load moment of inartis of 4

is less than 30kgmaand the allowable load moment of inartia isfléss than 20kgm?

@

80kg

Lxy/mm

=
200 Oke

60kg
150 ——50kg

100

Lz/mm

(b)
Figure/-16 AIR8E2260/AIR8R560 wrist load center of mass position diagram

The manipulator load torque and load rotation inertia data areadié@vén in
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Tablg-6 Manipulator load torque and load moment of inertia data

Manipulator ) —
Axis Load torque Load moment of inertia
model
Wrist loa@0kg Nm Kgm2
J4 344 30
AIR8@2260
J5 344 30
AIR8@560
J6 206 20

AIR38700 wrist load installation

When installing the wrist load oAtR85700 manipulator, please note:

A For loads with a mass not exceeding 35kg, the center of mass positions Lxy and Lz should be within the ranc
the corresponding wireframes shdviguré-17b);Figure/-17a) defines the meanings of Lxy and Lz, where
Lxy represents the distance between the center of mass of the load projected on the flange plane and the ori
and Lz represents the distance between the center of mass of the load projected siatioktifiary guxi

A The allowable wrist torque of #pégdis less than 131Nm, the allowable wrist torqueistisel&ss than
131Nm, and the allowable wrist torque editiwi$less than 58Nm.
A The allowable load moment of inertia editiseigtless than 4kgmzhe allowable load moment of inertia of the

5-axis is less than 4kgm4and the allowable load moment of inertexdf ihée6s than 1.5kgm?

@

300

250

200

——35kg

——30kg

Lxy/mm
.
v
o

25kg

100 —20kg

0

Lz/mm

(b)
Figure-17AIR38700 wrist load center of mass position diagram
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The manipulator load torque and load rotation inertia data aradiévwh in

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

Manipulator . L
Axis Load torque Load moment of inertia
model
Wrist load5g Nm Kgm
J4 131 4
AIR38700 J5 131 4
J6 58 15

AIR2eB100 wrist load installation

When installing the wrist load oAtRE)-3100nanipulator, please note:

A

p>

>

For loads with a mass not exceeding 20kg, the center of mass positions Lxy and Lz should be within the rang
the corresponding wireframes shdvigurg-18b);Figuré&-1§a) defines the meanings of Lxy and Lz, where

Lxy represents the distance between the load center of mass projected on the flange plane and the origin, an
represents the distance between the load center of mass projected on the flange axis and the orig

The allowable wrist torque of fpasdis less than 131Nm, the allowable wrist torquewiktisléss than
131Nm, and the allowable wrist torque edtiei$less than 58Nm.

The allowable load moment of inertia edtiseigless than 4kgmahe allowable load moment of inertia of the
5-axis is less than 4kgm3and the allowable load moment of inertaxdf ihée6s tharbkgm?

@
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500
450
400
350
300
= ——20kg
£ 250
g — 16kg
200 12kg
150 —8kg
100
50
0
0 100 200 300 400 500 600 700
Lz/mm
(b)
Figuré-18AIR2€B100 wrist load center of mass position diagram
The manipulator load torque and load rotation inertia data areadiiévén in
Tabl&-8 Manipulator load torque and load moment of inertia data
Manipulator . L
Axis Load torque Load moment of inertia
model
Wrist loa@Ckg Nm Kgm
J4 131 4
AIR268100 J5 131 4
J6 58 15

Installation of elbow equipment of axis 3 of manipulator

When installing the elbow load ah#repulator, please note:
A The elbow and wrist ofrifelium loadlanipulator can be equipped with external equipment with a weight of
no more thattkg.

A The position of center of mass of elbow load shall be located ir8fimenaré@min as shownRigure-
19

>

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

Figur&-19Medium loaelbow load interface dimension diagram
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Warning

A

)

b=

>

)

When installing the equipment, the reliability of installation shall be fully considered. It i
recommended to use 12.9 grade screws to install according to the specified torque, an
glue on the thread, otherwiséothgterm operation may lead to looseness or even fracture|
resulting in accidents.

Since it may cause adverse effects on the safety and function of the manipulator, it is g
allowed to add machining holes and screw hol&satuth&ator.

When installing the equipment, the screw used shall fully consider the depth of the thre
and the installation length shall not exceed the depth of the threéded)hotbéiwise the
elbow of the manipulator will be damaged.

The mass center of elbow load shall not exceed the above value, otherwise the manipl
an alarm, fail to work normally, or reduce the working life.

When installing the equipment at the elbow of the manipulator, pay attention to avoid th
interference with the manipulator and the cable, otherwise the main body cable is brokg
unexpected serious faults and consequences.

Installation position of other parts of the manipulator

In order to facilitate cable fixation on the manipulator, other parts are resepdidrfolodmanipulator as

follows:

Fixed position of manipulator forearm

SedFiguré-20andFigurég-21for the specification and size of the installation hole of the manipulator forearm.

60

o
©

250 40 2-M81V 16

7

/ ®

9
36

4-M8V 16 | ' '

Figure-20AIR52260/AIR8P260/AIR5D700/AIR8R560 forearm interface dimensions

70

2-M61\ 12

. S

o

(o]

K =
(-5 4

4-M6\ 12

Figuré-21AIR38700/AIR2B10Mforearm interface dimensions

Fixed position of manipulator upper arm

The specifications and dimensions of the mounting hole of the manipulator upper aFigaré-22ewdHigure

7-23
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50 J3+4 2-M8V 16

50

2-M8 1\ 16

& _A

Figure-23AIRB0:2560/AIR52700/AIR3%700/AIR28100Quppearm interface dimensions
Fixed position of manipulator shoulder

The specifications and dimensionsnodtiming hole on the shoulder of the manipulator arefsyovet 24
andFigureg-25
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40

% v/a !

\=J
P LCE

O

4-M12/ 24 (Two holes on the outer side are transparent)

Figuré-24 AIR60-2260/AIR8P260/AIR35700/AIR2810Gshoulder interface dimensions

i ) o | ::]TJ J DT{IT‘;J

4-M12 ansparent

25

Figure-25AIR02700/AIR8R560shoulder interface dimensions

installation length is prohibited from exceeding the depth of the threaded holes, otherwise the
Warning components or cables of the manipulater daaydyged.

A When installing the equipment, the screws used should fully consider the depth of the threadg

The above parts are designed for cable fixing. If you need to install equipment, you must ensure that:

A Forearm load + wrist le86kg(AIR8@R260AIR8R560
A Forearm load + wrist le&0kg/AIRS@260AIR5R2700
A Forearm load + wrist l688kgAIRB52700

A Forearm load + wrist |&20kg/AIR268100

A Shoulder load + upper arm load + elbow2lixad

When installing the equipment, full consideration must be given to the reliability of the installation. It is recommend
to use 12-§rade screws to install it according to the specified torque, and apply thread glue to the threads. Otherwi

it may beceoe loose or even break duringdongpperation, causing accidents.
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8 Calibration of the axes ofitedium loadanipulator

8.1 General

This section describes the case where the manipulator needs to be calibratgubamd atibradém method

under differeméquirements.

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 The encoder wire of the motor is loesestalled.

A The manipulator has a strong collision.

A

Replace the control cabinet or control systénusigal personal computer).

8.3 Calibration position of gaaft

The position of each axis of the manipulator is stiguveBihandFigure3-5below, in which, except for the J3
axis, it is 90 ,°and the other axes are Q°

QN
A
H AP
§ J6 axis calibration point A s califration point

J3 axis calibration point

N~

Figure3-1 AIR5@260/AIR8D260 zero point diagram of each axis
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2\

dp .
J6 axis calibration point R

. . Al

J5 axis calibration point

J2 axis calibration point

— &hﬂ axiscalih}ationpoint
e

J5 axis calibration point J3 axis calibration point

J2 axis calibration point

(W?

J1 axis calibration point

Figuré8-3 AIR8@56zero point diagram of each axis
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J3 axis calibration point

1118

)

A

I\~
J5 axis calibration point I O]
i

\“, .‘\\
; }]»‘,A |
\Z\)

J3 axis calibration point

Figure8-5 AIR26810Qzero point diagram of each axis

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

Caution A Themedium loambot calibration must be calibrated in sequence from the J1 axis to the J¢

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
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Figure3-6.

R
N

8-1~Figure3-5, the naked eye shall be used to make the zero point positarsiof Baaligned, as shown in

Figure8-6 Calibration method of naked eye observation zero

In thecalibration process of the manipulator, the speed should be reduced as much as possibl

operator should not enter the working range of the robot. After each time the robot stops movi
Warning alignment of the zero scale on the axis positioreshiosédved.

Calibration for rough requirements for path positioning accuracy

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

1
| |
‘.
|

| |
I

‘A \
)
)

Figure8-7 Calibration method of zero calibration block

A In the calibration process of the manipulator, the speed should bemectuesdassible, and the

operator should not enter the working range of the robot. After each time the robot stops movi
Warning alignment of the zero scale on the axis position should be observed.

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

shall be observed with the naked eye, the operating speed of the manipulator is reduced to thq
gear, and after the positidh@fine adjustment shaft, the calibration block is used for calibration,
Caution calibration block can be inserted into the two calibration grooves at the same time after multipl

adjustment, as showirigures-7.

Calibration under the requirement of high path positioning accuracy

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

the angle and length of each axis accurately, and to contact the company to use special equipment for calibration.
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9

Medium loachanipulator transportation and handling

9.1

the damage to manipulator. Manipulator posture during handling is subject to the descfgtion i
Caution Handing Dimensions of this manual Precautions for manipulator during handing as shdwn in ¢

ijf Manipulator shall be equipped with the matahifitng bracket. The incorrect handling method ma|

T@H%@ 7515

Do not pull cycbo\t
L sideways

3,
GAUT ION

B®R®

TELUIESNFG  TEODESOE EE

EESIT R ES

Do not have impact
on this part

e
Do not chain, pry,
or strap on this part

Figuré-1 Precautions for manipulator during handing

When handling the robot, pay attention to the following matters:

A Do not pull the eyebolt sideways.

A Do not use the claws of forklifts, cranes, etc. to exert impact force on the transport components.

p>3)

Handingosture

Do not hang chains, etc. on transport components.

The postures of the first to sixth axes during theloaedmamipulator transportation are shbignrié-2 to

Figured-6 andTableé-1to Tabl&-5.

Figuré-2 AIR5@260/AIR8R260 transport posture diagram
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Tablé-1 AIR52260/AIR8260 angle values of each axis during transportation
Al A2 A3 A4 A5 A6
0 60 160G 0 80j 0
@
e, 3 . < R
20° =
70°
K "ﬁ%})\
' )
» 5
}-'/ © ©
® ®
' ]
1
Figuré-3 AIRR0270Qransport posture diagram
Tabl&-2 AIR5270Gngle values of each axis during transportation
Al A2 A3 A4 A5 A6
0 -50 16G 0 70 0
Iy
1 '\v%,\\
& ) o
& _&F)
7 0 \k»”’
/-' ® (C]
/ ,
| o —
[ . -
Rk
1 1
Figuré&-4 AIRBO256Qransport posture diagram
Tabl®-3 AIR8256(ngle values of each axis during transportation
Al A2 A3 A4 A5 A6
0 50 160G 0 70; 0

54




Medium Load Operation Manual

Medium load manipulator transportation and hi

Figuré®-5 AIRB5270Qransport posture diagram

Tabl®-4 AIR3270(ngle values of each axis during transportation

Al A2 A3 A4 A5 A6
0 5q 16G 0 70i 0
Figure-6 AIR0-310Qransport posture diagram
Tabl&-5AIR26810Gangle values of each axis during transportation
Al A2 A3 Ad A5 A6
0 -5G 160 0 70i 0
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A The operating machine must be moved in strict accordance with the posture shown in the tabl

may topple over

Warning

9.2 Handinglimensions
The dimensions of the three views of the manipulator during transportationFagersdduomHigure-11

respectively (please note that the actual dimensions may be slightly larger than the dimensions in the figure)
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300

& 0
:‘Z/
T

©
Figuré®-7 AIR5€260/AIR8P260 dimensions for transport
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