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1 Preface

1.1 Readership

This document provides instructions for use of AUCTECH mobile
collaborative robot AM-X2-B , allowing users to understand the basic
information of the mobile collaborative robot in detail and use the vehicle
more safely and conveniently . Please be sure to operate this mobile
collaborative robot after carefully reading and fully understanding this

document .
This document is mainly intended for the following users :

Mobile collaborative robot on-site engineer
Mobile collaborative robot software engineer
Hardware installation engineer

On-site maintenance engineer

System maintenance engineer

Only operators who have received basic training are allowed to operate the

mobile collaborative robot.
1.2 Special Statement

This manual is only used as a guide for use, and its content (such as
equipment appearance and software interface) is compiled based on
laboratory equipment information. The contents provided in the manual are
of general guidance and are not guaranteed to cover all usage scenarios
for all models of products. Due to version upgrades, device model
inconsistencies, etc., the content provided in the manual may be
inconsistent with the device used by the user. Please refer to the
information of the user's equipment. This manual will not explain the

differences caused by the above situations one by one.

The maximum values provided in this manual are the maximum values
achieved by the device in a specific laboratory scenario that meets the
corresponding standards (for example, a constant temperature and
humidity environment without interference , typical working conditions, etc.).

In actual working conditions, the maximum values tested by the device

1-1
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may be inconsistent with the data provided in the manual due to
inconsistent working environment , specific working conditions , and test
methods. Since mobile collaborative robots have many optional items,

some models do not have some of the functions listed in this article.

1.3 All Concepts

concept illustrate
ARV Mobile collaborative robots
Teaching Pendant AUCTECH integrated teaching pendant
ARM Collaborative robot
AGV Mobile robot
PLC PLC
AP Wireless Router
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2 Safety

2.1 Overview

It introduces important information such as safety matters and risk
assessment that need to be paid attention to when installing , using and
maintaining mobile collaborative robots and their components . Users must
read and understand this information before the mobile collaborative robot

is powered on for the first time .

Before performing any operation, make sure you have read all operating
instructions provided with the equipment, especially danger, warning,
caution and lifting instructions that may endanger personal safety and
equipment safety to minimize the chance of accidents. If there is any
discrepancy between the content of this article and the documents shipped

with the device, the documents shipped with the device shall prevail.

Personnel responsible for installing and maintaining equipment must be
trained professionals who have mastered correct operation methods and
all safety precautions. Only trained and qualified personnel should perform

equipment installation and maintenance operations.

2.2 Representation of Warnings and Notes

The following symbols may appear in this article , and their meanings are

as follows:

logo Related Matters

No personnel are allowed to enter the enclosed
area while the system or collaborative arm is in
operation .

After startup, the robot is dispatched by the
control system and may enter the working mode

Eﬂgmﬁg;f;?”s from the standby mode at any time. Therefore,

STAY CLEAR! you need to keep a safe distance from the robot

at all times and do not enter the operating area.
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AWARNING The robot. cothai\ins moving .or rotating p?rts .
When maintaining or repairing the robot's
A orushand e internal parts, you should first disconnect the
betors sericing. lithium battery and avoid the risk of scratching or|
squeezing your fingers.
The robot is powered by an internal battery.
A CAUTION When maintaining or repairing the robot's
s internal components, the lithium battery should
berom Dreaseommy. || € disconnected first to avoid the risk of electric
shock.

2.3 Safety-related Functions

2.3.1 Security Functions Overview

The B-Series mobile collaborative robots are equipped with a variety of

built-in safety features.

Mobile collaborative robots may cause damage to people or

property if safety features and protective devices are not
functioning properly . It is not permitted to operate the mobile
collaborative robot if the safety functions or protective devices
are deactivated or removed .

When planning equipment, the safety functions of the entire
equipment must also be planned and designed. Mobile
collaborative robots must be integrated into the safety system of
the entire facility .

2.3.2 Mobile Collaborative Robot Safety Functions
(1) Collaborative robot
Collision detection function
Emergency stop device
Joint position, velocity, and acceleration limits
Configurable safety IO
Manual/automatic operation mode

3-position enabling device

2-4
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(2) Mobile robots
Emergency stop device
Obstacle avoidance laser
Navigation Laser
Safety edge
(3) Others
Emergency stop device
Obstacle avoidance laser (optional)
Configurable safety IO
2.3.3 Emergency Stop Device

The emergency stop must be triggered in the event of a dangerous
situation or emergency. The mobile collaborative robot is equipped with the

following emergency stops:
4 emergency stop devices on X2 mobile robots
There is 1 emergency stop device on the teaching pendant

There are 4 emergency stop devices around the mobile collaborative robot
body

® The emergency stop must be activated whenever there is a risk

to personnel or equipment .

Emergency Stop is a state that takes precedence over all other robot
control operations, will cause all controlled hazardous stops , remains in

effect until reset, and can only be reset by manual operation .

If the emergency stop device is unlocked again, it must be released and
the reset button pressed to resume operation.

Emergency stops are not intended to be used as a risk reduction measure,
but rather as a secondary protection device.

Emergency stops must not be used for normal program stops as this may

cause additional unnecessary wear and tear on the robot .

2-5
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The emergency stop device acts on the entire mobile
collaborative robot . That is , operating one of the devices
triggers an emergency stop on both the collaborative robot and
the mobile robot .

If the emergency stop is triggered during travel , the robot is
stopped with a high braking force. Unsecured loads can slip or

fall off the vehicle and cause personal injury or property
damage. Secure the load to prevent it from moving accidentally .

Connected to the robot that could cause danger must be
connected to the emergency stop circuit of the system . Failure
to comply with this rule could result in death, serious bodily
injury or considerable property damage .

2.3.4 Stop Category

2.3.4.1 Mobile Collaborative Robot Parking Category

Depending on the situation, the mobile collaborative robot can initiate three
stop categories defined according to IEC 60204-1 . These categories are

defined in the table below.

Stop category

describe

0

Uncontrolled stop: Immediately cut off the robot power supply

Controlled stop: Use power to the robot's driver to achieve a stop. When the
stop is achieved, the robot's driver still has effective power.

2.3.4.2 Mobile Collaborative Robot Parking Trigger Situation

A stop reaction occurs during operation or during monitoring and error

messages.
Stop trigger Safety stop
Detailed description of the stop situation
source type
When the touch edge is touched, the 10 signal is triggered
safety edge safety stop 1

through logic control, causing the car to stop.

Front and back

When there are obstacles in the laser protection zone, it will be | safety stop 1
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laser controlled by logic, resulting in parking.

When any emergency stop of the mobile collaborative robot is
emergency

pressed, the power supply is disconnected, causing the robot to | safety stop 0
button

stop.

Left and right

When there are obstacles in the left and right obstacle

obstacle

avoidance laser protection zones, the controller controls the safety stop 1
avoidance

robot to stop in automatic mode.
laser
Battery When the replacement battery falls off, the trigger proximity
proximity switch is disconnected, and the controller controls the robot to | safety stop 1
switch (1) stop in automatic mode.

Navigation and

positioning

When the positioning confidence is too low or the navigation
deviates from the path, the controller controls the robot to stop

in automatic mode.

safety stop 1

Collaborative

Robots

When the collaborative robot is running, the AGV motor driver

disconnects the potential energy and stops.

safety stop 1

Note: (1) Applicable only when the battery is replaced.

2.3.4.3 Triggering Conditions for Deceleration of Mobile Collaborative Robots

Navigation positioning -

low confidence

In automatic mode, the controller controls the ARV to slow down.

Navigation laser and

obstacle avoidance laser controls the ARV to decelerate in automatic mode

When an obstacle is detected in the deceleration area, the controller

2.3.4.4 Collaborative Robot Stop Categories

Depending on the situation, the cobot can initiate three stop categories

defined according to IEC 60204-1 . These categories are defined in the

table below.

Collaborative robot describe

stop categories
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0 (SS0) Immediately cut off the power supply of the collaborative arm

1(SS1) Immediately decelerate each joint to O at the fastest acceleration. After
the joints are stationary, lift the brake and cut off the power supply of the
cooperative arm.

2 (SS2) While maintaining the trajectory, decelerate the cooperative arm to a

standstill. After the standstill, each joint remains enabled and the brake

does not move.

Switching between collaborative robot stop categories:

When executing Category 2 stop, if the collaborative robot controller is
triggered to report an error at any time, or any safety function is triggered
resulting in the need to execute Category 1 stop, Category 1 stop will be

executed instead.

When executing a Category 1 stop, a timer is triggered at the same time. If
after 500ms, the speed of the collaborative robot still exceeds the set safe

speed, it will switch to a category 0 stop.

2.3.4.5 Collaborative Robot Stop Trigger Situation

The following table lists the X cobot safety functions located within the
cobot, but their purpose is to control the cobot system, i.e. the tool/end
effector to which the cobot is connected. Robot safety features are used to
reduce collaborative robot system risks as determined by a risk
assessment. The position and speed are related to the base of the

collaborative robot.

Security function

Describe

Emergency Stop
(emergency stop
button)

Execute SS1

Protective Stop

Execute SS2

Safe Operating Stop
(SOS)

After SS2 is executed, SOS monitoring will be triggered to
monitor the current robot position deviation. If there is a violation,
SSO0 will be triggered.
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According to the threshold setting, when the joint position reaches
the threshold, SS2 is triggered. If the joint limit is triggered, SSO is
directly triggered.

Safety Limit Position
(SLP)

According to the threshold setting, when the joint speed reaches
the threshold, SS2 is triggered. If the joint speed limit is triggered,
SS0 is directly triggered.

Joint Safe Limited
Speed (SLS)

You can set a safety plane to limit the collaborative robot's
operating area. According to the threshold value setting, when the
threshold value is reached, SS2 is triggered. If the safety plane is
triggered, the safety controller directly triggers SS0. Up to 6 safety
planes and 3 TCP coordinate systems are allowed to be set.

TCP Position
Limitation

According to the threshold setting, when the threshold is reached,
TCP Speed Limit SS2 is triggered. If the TCP speed limit is triggered, the security
controller directly triggers SSO

According to the threshold setting, when the threshold is reached,
SS2 is triggered. If the elbow position limit is triggered, the safety
controller directly triggers SSO

Elbow Position
Restrictions

According to the threshold setting, when the threshold is reached,
Elbow speed limit SS2 is triggered. If the elbow speed limit is triggered, the safety
controller directly triggers SSO

According to the threshold setting, when the threshold is reached,
Joint Force Limitation | SS2 is triggered. If the joint force limit is triggered, the safety
controller directly triggers SSO

According to the threshold setting, when the threshold is reached,
End force Limit SS2 is triggered. If the end force limit is triggered, the safety
controller directly triggers SSO

According to the threshold setting, when the threshold is reached,
Elbow Force Limitation | SS2 is triggered. If the elbow force limit is triggered, the safety
controller directly triggers SSO
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Power Limitation

According to the threshold setting, when the threshold is reached,
SS2 is triggered. If the power limit is triggered, the safety
controller directly triggers SSO

Mode Switch Input

You can choose whether to enable or disable the physical input.
You can switch through the Ul, but both cannot be enabled at the
same time. SS2 is triggered when the mode is switched. If a script
is currently running, the script is in a paused state and can be
continued later.

Enable Device Input

You can choose whether to enable this input. This input is only
valid in manual mode and invalid in automatic mode. Violation
triggers SS2.

Protective Stop Input

Valid in all modes, triggering SS2. If the safety guard reset input is
not activated. After the signal disappears, it will automatically
reset, otherwise it will need to trigger the safety protection input to
reset.

Protective Stop Reset
Input

You can select whether this signal input is reset. If the safety
protection reset is activated, when the safety protection is
triggered to stop and the trigger signal disappears, the channel
signal input is required before the movement can continue. The
rising edge is valid and the high level needs to be maintained for
500ms

Automatic Protective
Stop Input

Only valid in automatic mode, triggers SS2. After the signal
disappears, the safe mode returns to normal.

Automatic Protective
Stop Reset Input

To the protective stop reset input , except that it is valid for
protective stops triggered by the automatic protective stop reset
input .

System Emergency
Stop Trigger

This signal will only be output when the system emergency stop is
triggered.

Protective Stop Output

Protective stop output, when the protective stop input is triggered,
this signal is output
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Automatic Protective The automatic mode protection stops outputting. This signal will
Stop Output be output only when the protection stops in automatic mode.

Trigger reduction mode and use reduction mode related
parameters.

Reduced Mode

Reduced Mode Output | This signal can be output globally.

The joint limit is exceeded or the TCP limit is exceeded, you need

to restart and enter recovery mode.
Recovery Mode
Recovery mode limits joint speed to no more than 30deg/s and

terminal speed to no more than 250mm/s.

2.3.5 Obstacle Avoidance Area Description

2.3.5.1 Ground Protection (factory default setting)

AUCTECH mobile collaborative robot AM-X2-B has the obstacle avoidance
function in the running direction (forward, backward, rotation, turning). It
can effectively detect obstacles such as people and respond in time to
avoid obstacles. The relationship between distance and running speed is
shown in the chart below.

If there is a stationary obstacle on the ground, as the robot moves forward
and the obstacle enters the deceleration zone from the normal zone, the
robot starts to decelerate smoothly and finally stops at the outer edge of
the protection zone. If a sudden obstacle appears at the edge of the
deceleration zone, the robot will quickly decelerate and eventually stop at
the outer edge of the protection zone. If an unexpected obstacle appears
inside the protected area, the robot can stop running immediately. As
shown in the figure below, red is the protection area (range is adjustable),

and yellow is the deceleration area (range is adjustable).
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Figure 2.1 Description of obstacle avoidance area

The mobile collaborative robot ARV can automatically switch the front and

rear laser monitoring range according to different vehicle speeds

speed Distance A Distance B Distance C
0.2 m/s 200 mm 100 mm 50 mm
0.2m/s — 0.5m/s 600mm 200mm 50mm
0.5m/s — 0.8m/s 1000mm 400mm 50mm

Note: The above values are only factory-set initial values, and customers

can adjust them according to actual scene requirements;

2.3.5.2 Airspace Protection (optional)

2-12
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Figure 2.2 Schematic diagram of airspace protection

The AUCTECH mobile collaborative robot AM-X2-B has an airspace
obstacle avoidance function and can effectively detect various obstacles
above and respond in a timely manner. As shown in the picture above, red
is the protection area (the factory setting initial value is a radius of 1000mm,

and customers can adjust it according to project needs).

If there is a stationary obstacle in the air, as the robot moves forward, the
obstacle will enter the protected area from the normal area, and the robot
will stop at the outer edge of the emergency stop safety area. If an
unexpected obstacle appears inside the emergency stop safety zone, the
robot can stop running immediately.

2.4 Obstacle Avoidance Range Description (adjustable)

The obstacle avoidance range of the mobile collaborative robot can be set
according to the driving direction and site size. As shown in Figures 2.3 and
24 .

Turn left  Straight ahead Turn right

Figure 2.3 Setting according to driving direction

E -
Y
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Figure 2.4 Set according to the size of the venue

AUCTECH mobile collaborative robot AM-X2-B uses a safe obstacle
avoidance algorithm, which has the following characteristics:

» Can adaptively transport materials and dynamically adjust the range of
the stop zone;

» It can predict people and obstacles entering the robot's operating area
from the side to prevent delays in braking due to the sudden appearance of
obstacles;

» It can identify low obstacles in front of it, and effectively avoid collisions
with fork tines of forklifts, people's feet, fallen workpieces and other objects

in the driving route;

»  After the robot detects a ground obstacle, it can smoothly decelerate

to the stop area to ensure the stability of the goods.

»  After the robot detects an obstacle in the air, it will stop in time to avoid

collision.
2.5 Pinch and Collision Risks with Collaborative Robots

There are still blind spots in the collision detection function during the
actual operation of the robot. Users must pay attention to the risk of
collision detection failure or pinching under special working conditions. The

three typical working conditions are described below.

2.5.1 Trapping and Collision Risks

Working condition 1: When the end position of the ARM is more than about
A mm away from the center of the ARM base, if the ARM moves in the
direction of the red arrow in Figure 2.5 and Figure 2.6, the ARM is less
sensitive to the external force in the direction of movement and is more
likely to be pinched; when the ARM moves in the direction of the green
arrow in Figure 2.5 and Figure 2.6, if the ARM collides with the external
environment, it is more sensitive to the external force generated by the
collision.
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o

Figure 2.5 ARV front view of working condition 1

Fig. 2.6ARV top view of working condition 1

Working condition 2: With the Z direction of the ARM base as the center
and a radius of about B mm , if the contact point is within this range and the
direction of the contact force is perpendicular to the plane where the
connecting rods between joints 2 and 3 are located, the collision detection
function will be better. It is difficult to detect collisions between the robot
and the outside world. As shown by the red arrows in Figures 2.7 and 2.8 ;
at this time, if the direction of the contact force between the ARM and the
outside world is consistent with the Z direction of the base coordinate, the
ARM will be more sensitive to the external force generated by the collision,
as shown in Figure 2.7 Indicated by green arrow.



@ AUCTECH

Figure 2.7 Front view of ARV in working condition 2

Figure 2.8 Top view of ARV in working condition 2

Working condition three: Regardless of the posture and motion state of the
ARM, when the ARM collides with the outside world, if the collision point is
within a range with a radius of about C mm centered on the origin of the
ARM base, it is difficult for the ARM to detect such collisions and it is more
likely to cause a risk of pinching, as shown by the red arrows in Figures 2.9
and 2.10; when the collision point is outside this range and does not meet

the collision detection blind zone conditions described in Working
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Conditions 1 and 2, the ARM is more likely to detect collisions with the

outside world, as shown by the green arrows in Figures 2.9 and 2.10 .

L

Figure 2.9 Side view of ARV in working condition 3

Figure 2.10 Front view of ARV in working condition 3

For all the working conditions described above, if the ARM moves in a
direction that is insensitive to external collision detection, the running
speed at this time should be reduced as much as possible, taking into

account the limitation of the cooperation between the ARM and the outside

world.
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Scope of working conditions one, two and three

Collaborative robot model A B C

X10-1300 1000mm 350 mm 350 mm
X14-1400 900 mm 500 mm 500mm
X20-1100 900mm 500mm 500mm

For the working conditions described above, if the collaborative robot
moves in a direction that is insensitive to external collision detection, the
running speed at this time should be reduced as much as possible, taking
into account the limitation of the collaborative force between the robot and

the external device.

When a pinch accident occurs, you can use the manual brake release

function to reduce the losses caused by the accident.

Starting

Mechanical arm installation direction Joint status

Joints 1

2 Joints2

Joints3

End load (KG) Joints4

.

i}
Load

.1 Joints 5
KG

Articular 6

When the collaborative robot is powered but not enabled, the "manual

brake release function" can be activated in the lower left corner of the
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interface. After clicking the "Manual Brake Release" button, the interface

switches as shown below:

Manual release brake

Joint lock state

Joints 1 iy Do

Joint2 Loose Grip Brake

Knuckle 3 Hugging Brake

Joints4 Loase Gep Brake

Joints5 Loose Grip Brake

Knuckle 6 Loose Grip Brake

Click the "Release Brake" button to release the brake of the corresponding
joint. At this time, the joint is allowed to be driven without power. The red
indicator light on the left side of the interface is used to indicate the brake

status. Click "Close Brake" to re-close the brake of the corresponding joint.
2.5.2 Collaborative Robot Singularity Stall Risk

The collaborative robot will automatically slow down when performing
motion planning (straight line, arc, etc., excluding joint motion) near a
singular point. During teaching, it should avoid the singular point or pass
through the singular point with joint motion. For the X series configuration,
there are shoulder singular points, elbow singular points and wrist singular
points.

2.5.21 Strange Shoulder

When the wrist joint center O6 is on the first joint axis J1, the shoulder will
be strange and the first joint will not be solved. When O6 is located very

close to J1, it will also be affected by strange effects. At this time, moving
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the end may cause joint 1 to overspeed. Refer to the picture below for a
strange position near the shoulder.

Figure 2. 11 Strange reference postures of the shoulder

2.5.2.2 Strange Elbow

When the three axes of the second, third, and fourth joints J2, J3, and J4
are coplanar, there is no solution for the second joint at this time. Simply
speaking, when joint 3 is close to 0 degrees and is in a strange position,
moving the end at this time may cause joint 2, joint 3, and joint 4 to
overspeed. Refer to the picture below for a strange position near the
elbow:
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Figure 2.12 Singular reference pose of the elbow

2.5.2.3 Strange Wrist

When joint 5 is at 0 degrees, joint 6 has no solution at this time, causing the
wrist to be strange. When joint 5 is close to 0 degrees, it is a strange
posture near the wrist. At this time, moving the end may cause joint 4, joint

5, and joint 6 to overspeed. Refer to the picture below:

Figure 2.13 Singular reference pose of the wrist

When the collaborative robot reaches or approaches the above-mentioned
singular point, the planned motion based on Cartesian coordinates cannot

be correctly inversely solved into the joint motion of each axis, and the
2-21
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motion planning cannot be performed correctly. The closed motion or move

j motion instruction can be used.

Please avoid using instructions such as straight lines, arcs, and
moving the end in the X, Y, Z, RX, RY, and RZ directions near the

singularity point, as this may cause the collaborative robot to stall.
Trajectories with singular risks must be operated only after a full

safety assessment.
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3 Product Description

3.1 Overview

AUCTECH Cobot

) :77 Mobile Collaboration Middle Layer

Mobile robot

Figure 3.1 Schematic diagram of AM-X2-B appearance
The AUCTECH mobile collaborative robot AM-X2-B integrates the
AUCTECH collaborative robot ARM and the AUCTECH mobile robot AGV
to build a mobile collaborative robot ARV. It can grab and place the
transported items by itself with the help of the ARM. When the ARV is
driving, the ARM is at the zero position.

AUCTECH mobile collaborative robots are used to transport workpieces,
items and equipment to appropriate locations. With AGV, the robot can be
moved and precisely positioned in all directions. Drive functions electrically.
The mobile collaborative robot moves autonomously with the help of
navigation software or operates manually with an integrated teaching
pendant. The robot's operation can also be customized according to the
data interface ( Modbus TCP/HTTP , etc.) . Multiple mobile collaborative

robots can form a complete set of automation system solutions.

Mobile robot AGV is used as a mobile support for mobile collaborative
robots. The control system and drive battery are installed in the AGV (if the
incremental battery is optional, it is installed in the mobile collaboration

middle layer), which can provide power.

The ARV is designed to operate on flat, fixed ground that does not exceed
the permissible slope.
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Mobile collaborative robots have the following characteristics:
B The collaborative robot only moves when the AGV is stationary.

B Before the AGV moves, the collaborative robot moves from the moving

position to the zero position.

B Monitoring the environment with navigation laser and obstacle

avoidance laser
3.2 Components

Collaborative Robot ARM

Mobile collaboration middle layer, including electrical components
Teaching Pendant

Mobile Robot AGV

software

Options, accessories

The main functional components of AM-X2-B are shown in Figure 3.2 .

Cobot B

( b\‘”‘*’

L

A L Obstacle
} avoidance
' laser

Obstacle
avoidance laser

Emergency
stop button

® -~ Power button

Emergency b
stop button ¢ RJ45interface Emergency
___——stop button
USB interface e ; :
Turn signal  — Turn Slg_nal light/
light / status Integrated teach pendant - sauslight
light v : Safety edge
Navigation sontact sharging Obstacle avoidance laser
ock
Laser
Figure 3.2 AM-X2-B main functional components
Table 3.1 AM-X2-B button usage description
Serial Button interface o
Description of use
number name
1 Emergency button Press the emergency stop button to disconnect the power
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supply of the robot and the mechanical arm; the emergency
stop button rotates and pops out to release the emergency
stop; but the robot is still not pushable, waiting for the user to
restore to the task mode by pressing the reset button, and the
mechanical arm is re-energized to restore the power supply of
the body.

2 Power button

Press this button to power on the entire mobile collaborative

robot.

3 Start/Pause button

The initial state is the start-up state, and the vehicle body can

operate normally.

Press this button to change the vehicle state to pause, stopping

the current scheduling and navigation tasks.

4 Reset button

Release immediately after pressing, self-reset button. Used to
release the robot from abnormal states such as collision bar
trigger, kick collision plate trigger, emergency stop state, etc.
Used as a second confirmation for personnel to release

abnormal states.

5 Teach button

Used to record teaching points/operation points during

personnel teaching

6 Release brake button

After pressing the brake release button, the vehicle body power
is disconnected and manual pushing operation can be
performed. After the operation is completed, press the button
again and then press the reset button to release the brake

release state.

3.3 Collaborative Robot Body Description

3.3.1 Overview of Collaborative Robot Body

The collaborative robot is composed of 6 modularly designed joints . The

arm length and working radius are as shown in the table below. It has

functions such as traction teaching and collision detection. Each joint of the

collaborative robot is equipped with a position sensor to detect the running

position of the joint , and is equipped with a reliable brake to stop in time.
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Table 3.2 Collaborative robot arm length and working radius

Collaborative robot model Arm length working radius
X10-1300 1512mm 1300mm
X14-1400 560.5mm 1400 mm
X20-1100 1260.5 mm 1100mm

The collaborative robot body mainly consists of the following components:

J1

(®Base module @Joint module
Figure 3.4 Collaborative robot

Base module : The base module is located at the bottom of the
collaborative robot (. The ARM cable is connected to the control cabinet
through the base module interface board to provide power supply and data

transmission for the ARM.
Joint module: Each ARM is connected by 6 joints, with a built-in

independent drive module, and the outer shell is made of aluminum alloy

castings.
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3.4 Electrical System Description

The electrical system of ARV consists of the AGV electrical system , a 5- port switch and a mobile
collaboration middle layer electrical system , as shown in the figure.

Composite interlayer electrical system

wireless router

Rear obstacle
avoidance laser

>
@
=
gs|
—
(¢}
o
=8
[¢)
o
-
(05}
S
wn
=+
<
=

Battery ARM control collaborative arm
cabinet

m I\l
Remote I/O y
Servo system

central electrical
box External

communication

Front navigation interface
laser

Left/right obstacle
avoidance laser

Figure 3.6 ARV electrical system
3.4.1 AGV electrical system

AGYV electrical system consists of the main control system, power system ,

servo system and sensor system, as shown in the figure below.

Main control

image processing | [WIFI Navigation
Enwm module Communicatio module
Power I—
° Management
) Main control Industrial
=F
é . processing computer
Servo system
Charging
imanagement External Motor
10 Driver
contact
da 1|l o

Position obstacle System status

detection sensing|  |detection sensor | [sensor

Figure 3.7 AGV electrical system description
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3.4.1.1 AGV Master Control System

The AGV main control system consists of a set of high-performance
embedded software and hardware systems, with the following main

functions:

» Command parsing: Receive and parse server commands, and report

robot operation status parameters.

>  Wireless communication: realize high-speed WI-FI communication

between robot and server.

» Navigation data processing: realize the fusion control of relative and

absolute position navigation of the robot.

» Image processing: The image processing module can realize
high-speed QR code image processing function and provide reliable QR

code status information.

>  Path control: Complete robot path navigation, deviation control, path

control and other functions.

» Sensor information collection and analysis: obtain information from
position detection sensors, path detection sensors, and system status

sensors to achieve sensor information fusion.

3.4.1.2 AGV Power System

® AGV power system is the energy source of the robot, mainly based on
power batteries and auxiliary battery management and charging

management systems, and has the following functions

® Provide reliable power to ensure high-intensity and high-power

operation of the robot;

® Power management realizes battery status monitoring and protection,
achieves safe and reliable operation of the power system, and provides

power system status information to the main control system.

® Charging management realizes the logic control of robot charging and
realizes the safety management function of the power system during
charging.
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3.4.1.3 AGV Servo System

AGV is composed of a multi-motor servo system. Each servo motor is
controlled by an independent servo driver and is hung on the robot control
bus. The driving wheel motor and mechanism motor can all be controlled
by the master to achieve precise position and speed motion control . The

servo system is mainly composed of servo motors and drivers.

7

RS232 Serial cable

24V lock power supply

= m—

Motor lock cable

Motor encoder cable

24Vio TOV
power supply

- F

=
Fuses

Figure 3.8 Servo system

3.4.1.4 AGV Sensing System

The sensor system mainly uses laser radar sensors, and the product used
is LR-1BS2, which is a 2D safety laser radar sensor developed by OLEI for
location perception needs. The product has the characteristics of accurate
target detection and fast data processing, and has safe signal output (I/O

port function).

® The ranging principle of Lidar

The laser diode inside the LR-1BS2 emits a laser beam, which is projected
to the objects around the laser radar through a rotating reflector and then
returned (the amount of laser energy returned depends on the reflectivity
characteristics of the object itself). The laser radar core obtains the
detection distance and angle information through calculation, as shown in

the following figure:
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probe

Laserdiode

Figure 3.9 Lidar ranging principle

» Based on the TOF (Time of Flight) principle, the distance information
between the object and the laser radar is obtained according to the flight

speed and time of the laser beam. The calculation method is as follows:

D=CT/2

D-Detection range
T-Flight time
C-The Flying Speed of Light
® Safety protection principle

»  After LR-1BS2 obtains the distance information through detection, it
determines whether it needs to send a trigger signal to the external device
based on the preset scanning area range and internal detection algorithm,

so as to issue a warning and take corresponding protective measures.

» The scanning area of LR-1BS2 can be set to a maximum of 2
partitions, which can usually be defined as a protection zone and a speed
reduction zone according to the functions implemented in the final

application, as shown in the figure below.
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Deceleration zone

Protected area

Figure 3.10 Safety protection principle
» The protection zone is the most critical layer of safety protection and is
directly related to the safety protection signal output port. When the Lidar
identifies an obstacle in the protection zone, it will immediately send a
signal to the external device, triggering the peripheral to perform a stop or

emergency braking operation.

» The deceleration zone is a buffer layer for safety protection and is
associated with the safety warning signal output port. When the lidar
identifies an obstacle in this area, it will trigger the device's warning light or
deceleration action. The setting of the deceleration zone can not only
provide safety reminders to intruders, but also avoid efficiency reduction

caused by unnecessary equipment stops.

® The sensing system realizes various status feedback inside the

robot and mainly has the following four modules:

» Position detection sensor: used to detect the position of moving parts

inside the robot and feedback position information;

> Non-contact obstacle detection sensor: used to detect the relative
position of obstacles in front of the robot, and cooperate with the main
control logic to realize the obstacle avoidance function; the detection of
obstacles is a fixed horizontal height; at the same time, the obstacle
detection sensor and the robot navigation and positioning sensor are

shared.

» Collision detection sensor: used to detect the forward, backward, and
side directions of the robot when it contacts or collides with obstacles , and

can trigger an emergency stop.
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» System status sensor: including module temperature, current and

voltage monitoring, and abnormal status detection functions.
3.4.2 Mobile collaboration mid-tier electrical system

The mobile collaboration middle-layer electrical system includes ARM
controller, PLC (optional), wireless router and external communication

interface, as shown in the figure below.

\
®@ O ® ©®
Figure 3.1 1 Intermediate electrical components
@® Breaker Intermediate relay
High current branch terminal
Radio station
@ (51.2V) © 10 siat
® 24V power interface @ Switch
@ CAN/485 interface @) DC48-24 switching power supply
® Ground terminal (@) Reserved installation position
® Intermediate relay () Teaching pendant HMI
Chassis interface terminal
@
block

3.4.3 Mobile Collaboration Middle Layer Electrical Component
Interface

SLEXE 1:]

I o 88“]

[$)]
=k
—

Figure 3.1 2  5- port switch
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Serial number 1 2 3 4 5
Definition AGV ARM | PLC AP camera
reserve

3.4.4 Collaborative Robot End Interface

The end of the robot is a wrist flange (in compliance with GB/T 14468.1-50-4-M6 and ISO

9409-1-50-4-M6 standards). The flange has mounting screw holes and pin holes that can be used

to install end tools. The expansion I/O interface and communication interface on the flange can be

used to connect the end tools.

® @ ®

Figure 3.1 5 Collaborative robot end interface

)

Record point button (button marked with the letter "S™)

Expand tool | /O interface

Traction teach button (button marked with letter "T")

EtherCAT communication interface

©®|©|®e

Light Strip

This connector provides power and control signals to the grippers and

sensors used on specific robotic tools, as shown in the image below:

Pin Diagram
5

1 2

M8 pin connector, 8 Cores

Figure 3.1 6  Expansion tool | /O interface

Al 1/ RS 485A

Al 2/ RS 485B

Tool IO Digital Input 2 (DI 2)

Tool IO Digital Input 1 (DI 1)

A WOIN|=-

24V
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6 Tool 10 Digital Output 2 (D O2)
7 Tool 10 Digital Output 1 ( DO1)
8 GND (ground)

Figure 3.1 7  EtherCAT communication interface

TX+

TX-

R X+

AW IN|—~

R X-

@ Notice

The tool 10 and the control cabinet power
supply are isolated, and the corresponding
+24V and 0V (GND) cannot be mixed. If tool

10 and controller 10 need to be used
externally at the same time, please use
relays for effective isolation.

Basic electrical parameters:

DO (compatible with
Power Output DI(PNP) Al
PNP, NPN)
24V,Max:1.2A 2ch, 24V, Max: 0.6 A 2ch, 2 4V 2ch,0-10V

The tool 1/0 wiring method is as follows:

DI Input (PNP)
Do1/D02

I
j

DO Output (PNP)

DO1/D02

—

DO Output (NPN)

Figure 3.1 8 Tool 10 wiring method
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3.5 The Light Strip is Defined as Follows:

3.5.1 Collaborative Robot Light Strip Description

Color

Status definition o Schematic diagram
definition
1. Power on the robot eternal
2.Standby blue
Error status Flashing
red

1. Program running

2. The robot returns to zero
3. Manually move to a certain point Evergreen
4. After the collision is turned on, the
machine will stop when a collision occurs.

Flashi
Traction teaching ashing
green
Flashing
P the robot
ower on the robo White

3.5.2 Mobile Robot Turn Signal Instructions

Status Definition Color Definition Schematic diagram

Automatic standby

mode

ARV Mobile Status | 4 lights flashing green
The 2 lights on the left are -

ARV turns left flashing green, and the 2 lights m

on the right are solid green

The 2 lights on the right are

ARV right turn flashing green, and the 2 lights
on the left are solid green

4 lights are solid green
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Alert status 4 lights flashing yellow

Pause state 4 lights are yellow and steady

Alarm status 4 lights flashing red

charging 4 lights are solid red

Fault Status 4 lights are always purple-red _

Manual standby

4 lights are always white
mode

3.6 Teaching Pendant

The teach pendant is a handheld programmer for mobile collaborative
robot systems. It has various operation and display functions required for
ARV system operation and programming. The functions of the buttons on

the teach pendant are as follows:

CRP1ONS

Figure 3.1 9  Teaching Pendant
Mode switch (automatic A/ manual M )
Switch
Emergency button

©®E©
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) Joint movement buttons
3) Enable switch

Drive Battery
The battery level of the drive battery can be determined through the battery

management page on the teach pendant HMI, as shown below:

Basic information

Battery ID Capacity ~ z8an voltage 2

Discharge Charging ° s i ®
- L] L]
L - . L]

Figure 3. 20 Battery Management Page

3.7 Default Battery

The default battery is installed inside the mobile robot AGV chassis to
power the entire mobile collaborative robot. The charging method is to
charge through the contact charger interface in Figure 3.2 and connect it to
the contact charger, as shown in Figure 3.21 . The contact charger can be
fixed in a certain position to allow the mobile collaborative robot to charge

automatically when the battery is low.

Figure 3.2 1 Contact charging method
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3.7.1 Incremental Battery (optional)

When the incremental battery is selected, the battery inside the AGV
chassis will be removed and the incremental battery will be installed in the

middle layer of the mobile collaborative robot. For charging methods, refer
to 3.7.1.

® Dangerous voltage, do not touch electrical and electronic components,

including the contact pads on the mobile collaborative robot.

3.7.2 Wireless Charging (optional)

The wireless charging receiver is installed on the side of the mobile
collaborative robot and connected to the default battery or incremental

battery. The charging method is to charge through a wireless charger, as
shown in Figure 3.22 .

Figure 3.2 Wireless charging method

3.7.3 Battery Replacement (optional)

The battery swap is installed on the side of the mobile collaborative robot.

The battery can be replaced manually or automatically at a battery swap
station.
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3.8 Interface Introduction

3.8.1 Teaching Pendant Interface

AUCTECH ROBOT & Display Settings

# AuUCTECH
EREMENE, BERBES

AUCTECH Makes Human Life
More Convenient

o

(=]

Remember password Auto Login

Figure 3.23 Boot interface

3.8.2 Navigation Application Software Interface

Toobars —»| € & @ @ Q K]+ 06-=-B 08 b | ¢ = a@®ay
Salution Manager " x g rmpne ax
# & Engoeenng dealoz0i0n r— i 7
4 (& Robat model Map
Solutien + 4 RobotModel e §
* o5 Robot1(19) Resabution: 0020/m)
Manager 2 3
o :é Robot 3(19
+ 25 Model 2 Sae X[8.420 21,880 m}
of Robot2(19
« (] map-map J ¥i16.621 1% m)
(v wwypam
(= Paths Pathdefaultlinearspeed & 0.3
m {m/s): Pathdelsult
= angular speed (rad/'s) o
& workarea | : ¥ 03
4 18 overhaul
Area 1-(1] o Tanmgspemt
5 [ vrabic pestricted | & ox
Area 13| PR
(B, Laervmdregon S
“E
. & Full paththree
o-[Full Path 1]
Map area i oy o
taskl 0% Scale: Im — o
TASK_TEST | exportation s x HLBDRY SEME
[Nov 11,2020 10:55:22): Add robet: 192.168.2.200 - Robot P 192 168100 200
[Now L1, 2020 10:56:44]: Add robot: 191.168.6.200 E Battery:
[Now 11, 2020 11:08:37) : Saved successiily IC Blocked:
1:08:41] : Shut down works & Charging status: “4— Robot state
Outputarea EXIDpei gt E-J0E Sty s AP Tl Tgect /% Navigational failure:
1, 2020 11:08:46}: Add Robot :192. 168.100.200 Ayl

Figure 3.24 Application software interface

<> Menu bar: The menu bar contains all the commands that users need

to work.
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<~ Toolbar: The toolbar provides buttons for commonly used commands,

which allows users to access the command more quickly.

<~ Solution Manager: The necessary contents of a project are presented

in the manager view in the form of a tree.

< Map area: New or imported maps are displayed in this area, and maps

can be edited in this area.

<~ Output area: The project's operations and navigation information are

saved in the output area.

<~ Map properties: Display and edit area for overall map properties and

map element properties

<~ Traffic management editor: Traffic management strategy display and

editing area

<~ Mobile collaborative robot status: real-time display of the current

status of the mobile collaborative robot and the current navigation status

3.8.3 AGV-HMI Interface

AGV-HMI interface bureau has: navigation overview, manual operation,

offline task, status monitoring, battery management, log, settings, about

Offine tasks - Sattery managemens  Logs Settings About
192.168.3.200 2 map nap e g -
& Run mode Software remote control snditio brake press dowr © Mission Status Idie

X Runtime 33 minutes 28 seconds A Mileage
Q e O3 @ T mieage
£

- &

) a

" # Typeof task [ o
0~ - Idle

. § Speed

Q
@ Confi A o=
A e o Co
" [ R

@é’d‘ﬁ"ﬁ@Z
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4 Technical Parameters

4.1 Mobile collaborative robot AM-X2-B parameters

Project Parameter Remark
1280mm x 600mm x 70 mm (length x width x
Body size height, excluding collaborative robots and

obstacle avoidance and light avoidance)

Gross weight

330/361/360 kg (for collaborative robot X

10/14/20)
Comprehensive accuracy @ +0.3 mm
platform load 320kg Max .
Navigation SLAM/QR code
Route plan Virtual tracking/autonomous planning
Safety laser 1 located at the front, detection distance 40m,
sensor comprehensive detection 270°
1 at the rear, detection distance 10m, single
Obstacle detection 180°
avoidance laser (Optional) 2 on both sides, detection distance
10m, single detection 180°
. 4; located on the panels on both sides of the
security )
] Emergency stop mobile robot
function
button 4; one in each of the four directions of the mobile
collaborative robot
2; one on the front and rear bumpers at the
Safety edge
bottom of the mobile robot
Status light/turn 2 sets: one set each on the front and rear
signal bumpers of the mobile robot
Speaker 1; located on the inner side of the mobile robot
Forward <1.5m/s, Backward <1.2m/s, Turn
Navigation speed
<0.5m/s
Maximum spin
60°/s
speed
Mobile
Positioning N
performance +10mm position accuracy, +1° angle accuracy
accuracy
Spin radius 661mm

Turning radius

The default right angle turn is 500mm, which can

be modified by the user
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Walking channel
width

Min 980 mm (when obstacle avoidance lasers

are installed on both sides)

Width of rotary

channel

Min 1070 mm (when obstacle avoidance lasers

are installed on both sides)

Obstacle
10mm
clearance height
Groove Width 30mm
Ground clearance | 30mm
Gradeability <5°
Drive wheel ®180mm
Battery DC51.2V, LiFePO4 DC51.2V, LiFePO4
] ) ] Nominal capacity 80
Capacity Nominal capacity 52Ah

Ah

Operation hours

About 5.5 hours About 8 hours

power (continuous operation) | (continuous operation)
supply Charging time <1.5 hours < 2 hours
] 1500 charging cycles (battery pack nominal
Battery pack life
value)
] Contact charging / Contact charging /
Charging method ] ] ] ]
wireless charging wireless charging
nterf Hardware supports CAN bus, RS-485 , RS-232 , RJ45 , USB
nterface
Communication protocol supports CANOPEN , Modbus , etc.
White light, located at the left front end of the mobile
Power button
collaborative robot;
Blue light, located on the left front of the mobile collaborative
Brake button
robot
button

Reset button

Yellow light, located on the front right side of the mobile

collaborative robot

Start/Stop button

Green/red light, located on the front right side of the mobile

collaborative robot

environment

Ambient

temperature

-10°C to 45C

Environment

humidity

5% to 95% (no condensation)

Operating

Environment

For indoor use only, without excessive dust and corrosive

gases

Cleanliness level

None / Class6 (1000 level) / Class5 (100 level)

Note: Interface communication requires chassis adaptability customization;
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4.2 Mobile Collaborative Robot Platform

The mobile collaborative robot platform can be used to place materials and

other things that need to be transported.

The platform can be modified according to the needs of users. Its material
is 6061 aluminum alloy, and the surface treatment is matte natural

anodized.

The platform is connected to the vehicle body with stainless steel screws.
The recommended tightening torque for the screws screwed into the

vehicle body threads is 7.6 Nm.

The figure below shows the specific dimensions of the AM-X2-B mobile

collaborative robot platform.

4.5 ;

L 1@ '[l‘vr-?

4.3 Obstacle Avoidance Range of Mobile Collaborative

Robots

AUCTECH mobile collaborative robot AM-X2-B has various forms of
obstacle avoidance sensors, including front lidar, rear laser sensors and
laser sensors on both sides of the vehicle body. The detection range of the
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front lidar is within 270° and is suitable for safe obstacle avoidance and
area protection. The detection capability can reach 2.5 m . The rear laser
sensor is used for simple measurement tasks and positioning. The
measurement range reaches the target. Up to 10 meters . Laser sensors
on both sides of the vehicle body are used for simple measurement tasks,

measuring the orientation to the target up to 10 meters.
4.4 Collaborative Robot Technical Parameters

4.4.1 Basic Parameters

Model X10-1300 X14-1400 X20-1100
Payload 10kg 14kg 20kg
Degrees of Freedom 6 rotational degrees of freedom
Single arm horizontal workspace 1300mm 1400mm | 1100mm
Repeatability 1+ 0.05mm
joint | Range of motion Maximum speed ( ° /s)
J6 +360° to -360° 225 225 225
J5 +360° to -360° 225 225 225
J4 +360° to -360° 225 225 225
J3 | +160°to-160° 225 180 180
J2 +360° to -360° 180 120 120
J1 +360° to -360° 180 120 120

4.4.2 Workspace

The shape and dimensions of the collaborative robot workspace are as

follows:
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4.1 Collaborative robot workspace

4.4.3 Collaborative Robot Joint Coordinates

The schematic diagram of the joint coordinates of the collaborative robot is

as follows:

Y

Figure 4.2 Schematic diagram of collaborative robot joint coordinates
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4.4.4 The Positive Direction of Collaborative Robots

J6
J5

J3

J2
J1

Figure 4.3 Positive direction of collaborative robot

4.4.5 Wrist Flange Parameters

e
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Model X10-1300 & X14-1400 & X20-1100

EMC Resistance EN61000-6-2 and EN61000-6-4

Protection level IP 54
Interface bolt grade 12.9
Interface bolt size M6

GB/T 14468.1-50-4-M6
Interface standards
ISO 9409-1-50-4-M6

4.4.6 Basic Parameters of Collaborative Arm Load

Specified load 10kg 14kg 20kg
The maximum inertia allowed by J5 2.14kgm? 2.2kgm? 2.2kgm?
Maximum inertia allowed by J6 1.28kgm? 1.1kgm? 1.1kgm?
Maximum distance of load center of gravity Lxy | 122.4mm 127.2mm 96.9mm
Maximum distance Lz from load center of gravity| 169.9mm 224 6mm 122.0mm

4.4.7 Collaborating Arm Load Diagram

The rated load size is related to the distance from the center of gravity of
the load to the end shaft flange surface. For a certain load, the rated offset
distance between the load center of gravity and the center of the end

flange is shown in the load curve in Figure 4.4 .

® Do not overload! Use beyond the load will affect the service life of

the collaborative robot and even cause danger.

This load curve corresponds to the maximum load capacity. Two values
(load mass and moment of inertia) must be checked for every load.

Exceeding the limit will affect the service life of the collaborative robot.

The payload mass and moment of inertia obtained here are very important
when planning the use of collaborative robots. According to the
corresponding operating and programming guidelines, the load mass and
inertia moment need to be input into the robot control system when the

collaborative robot is put into operation.

4-51



#)AucTeCH

Figure 4. 3 end coordinates
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Figure 4 .4Load installation reference diagram

4.5 Teaching Pendant Technical Parameters

Teaching pendant

voltage 24VDC
Size 225 x 295 x105 mm (length*width*height)
VGA display resolution 800 * 600
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VGA display size 10.4"
Protection level IP 54
Weight 1300g

4.6 Terminal I/0O Parameters

The I/O parameters are as follows

® 16-channel common digital input interface, 8- channel functional digital
input interface DI (PNP input, 24V, configurable);

® 16 -channel common digital output interface, 8 -channel functional
digital output interface DO (PNP type output, 24V/Max: 600mA ,

configurable) ;
4.7 Charger Parameters (optional)

4.7.1 Contact Base Charger

Figure 4.5 Contact charger

Contact charger parameters
Shape Dimensions 600 x 260 x 450mm (length x width x height)
Power supply Single phase three wire
System input Plug type Industrial grade three-phase plug
characteristics | g0 input voltage 220Vac
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AC grid frequency 50Hz
Standby power
yp i <1% (output rated power)
consumption
Output Power 3KW
System output
L. Output voltage range 36~60V
characteristics
Output current 0~50A
Battery reverse v
polarity protection
. Output short circuit
Protective i v
] protection
function
Output overvoltage v
protection
Over temperature v
protection
Environment Protection level IP31

4.7.2 Charger Instructions

4.7.21 Power Plug

Three plugs are divided into national standard three plugs and Hongyan
32A three plugs, including L, N, and PE wires.

4.7.2.2 Output Interface

The output interface is also a charging interface for mobile collaborative

robots.

When the robot arrives in front of the side charging mechanism , the
photoelectric sensor of the side charging mechanism detects the arrival of
the robot and receives the charging command sent by the robot. Then the
side charging mechanism extends the brush block and presses it against
the brush plate of the robot . After the charger detects the battery voltage, it

starts charging.
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Figure 4.6 Contact charging interface

4.7.2.3 Contact Charger Interface Introduction

Password: 888888

Alarms
Factory Settings RECORDS

BMS information

area o

Charging conditions:

(,

Charger information ’ | Charger control Charger control area

| Charger status display area |

Controls Mute kEy

RECORDS

Electric push out/retract

255 unlimited overshoot

Call the police when.

Boot

Power off,

Charger parameter setting
area

Charger status display area

Charger control area

Current demand >0

Battery light status: On

Button: Power on

Charging voltage > 0

Abnormal light status: off

Allow charging light status: On

4.7.2.4 Contact Charger Parameter Setting Interface

Charger number +'

Charger number —

Voltage and current Settings +'

Charger Charging system

The battery voltage naeds to be
greater than the starting voltage

Charging mode:

Shunt range: A 50

(SR AT Starting voltage: V
on-line timing Current: A

Parameter setting

- |

Number of charging

Limit voltage: V m
Rated current: A Limit current: A
0

Single unit rated current: A

Allowable charge SOC limit: % 100.0
Online timing time: S 900.0
Plate temperature limit: ° C 85.0 WIFl channel —

Debug interface is used to detect the
wwarkang condition of each hardware of the

charger «
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The content in the parameter setting is the key information for
the operation of the charger. Unauthorized changes may cause
the charger to work abnormally. Please do not modify it at will. If
necessary, please contact the manufacturer in advance!

4.7.3 Wireless Charging Charger

Figure 4 . 6 Wireless charger

Wireless charger parameters
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Shape Dimensions 600 x 260 x 450mm (length x width x height)
Power supply Wireless charging
System input | Rated input voltage 220-230Vac
characteristics Input Current <16A
AC grid frequency 50/60Hz
System output Output Power 2.5KW
characteristics | Qutput voltage range 15~60V
Output current 0~50A
Protective Output short circuit v
function protection
Output overvoltage v
protection
Over temperature v

protection

Environment

Protection level

IPXO0 (indoor use)

4.8 Air Source System (optional)

4.8.1 System Composition and Parameters

The air source system includes air compressor, air storage tank, pressure
reducing filter and other accessories. The air source system does not

include terminal devices such as solenoid valve and cylinder.

Figure 4.7 Air compressor and air tank diagram

Air compressor parameters

Dimensions

350 x 193 x 415mm (length x width x height)

Rated voltage DC48V
Input power <350W
Fixed work stress 700KPa
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Maximum

instantaneous 800KPa
working pressure

Restart Pressure OKPa

Rated volume flow

20.8m 3/h@700KPa

Protection level

IP54

Pressure reducing filter parameters

Pipe diameter PT1/8
Filter element
40um

Accuracy
Drainage method Manual drain
Maxi ti

aximum operating 1 0MPa
pressure
G teed

uarantee . 15MPa
pressure resistance
Water filt

ater filter cup 15CC

capacity

4-58



#)AucTeCH

4.9 Dimensions

4.9.1 AM-X2-B-X10 Dimensions

5

2114

ok
e *y

Front laser emission height
Rear laser emission height

| 189

a

o

|

|

:
)
=]

Unit: mm SR i -

30

Figure 4.7 AM-X2-B-X10 appearance

4-59



#)AucTeCH

4.9.2 AM-X2-B-X14 dimensions

2204

Front laser emission height

700

I Rear laser emission height
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260
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1250 600
680

Figure 4.8 AM- X2-B-X14 appearance
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4.9.3 AM-X2-B-X20 Overall Dimensions
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Figure 4.9 AM-X2-B-X20 appearance
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4.10 Nameplates and Labels

@ AucCTeCH C€

AUCTECH Cobot AUCTECH ARV
Model Load
Weight Chargingmode
SN MFD

Guangzhou Auctech Automation Technology Limited
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5 maintenance

5.1 Maintenance and Maintenance of Collaborative Robots

5.1.1 Collaborative Robot Maintenance

Collaborative robots must perform maintenance work according to

specified maintenance deadlines.

Maintenance deadline form

Reference
documentation

Maintenance
activities

Every 1 month
Every 6 months
Every 12 months
Every 36 months

Regular

cleaning activities

Clean control
cabinet

X

Cleaning robot X

Check activity

Check robot X

Check
information
labels and
nameplates

Check cable
harness

Check plastic
parts and X X
gaskets

Check signal
lights

Regular:

Refers to the need to perform relevant maintenance on a regular basis.
The actual interval depends on the robot's operating cycle, working
environment and movement mode. Generally speaking, the shorter the
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operating cycle, the more serious the pollution of the working environment
and the more demanding the movement mode, the shorter the intervals

between scheduled maintenance should be.
5.1.2 Collaborative Robot Cleaning

Dust/dirt/oil observed on the robot arm can be wiped off with a clean cloth
and water or 10% ethanol. In some extreme cases, a small amount of
grease may overflow from the joints, which does not affect the performance

and life of the joints.

When performing a task on the maintenance checklist , a visual inspection

must be carried out according to the following points:

® Check whether the safety devices , plug connections and printed
circuit boards are securely installed ;

® Check whether labels and nameplates are clear and complete;

® Check the cable for damage ;

® Check the connection of the ground potential equalization conductor ;
[ ]

Inspect all equipment parts for wear or damage .
5.2 Maintenance and Care of The Air Source System

5.2.1 Air Compressor Maintenance and Care
® Please keep the machine clean and clean and maintain it regularly.

e Please check and replace the air intake filter regularly and appropriately.

We recommend checking it after 300 hours of operation.

The inspection frequency can be determined based on the actual use.

Keeping the filter and muffler clean can avoid most of the faults.

The performance of the compressor and the service life of the compressor

may be reduced.

e Always check whether the safety valve is sensitive. The safety valve can
easily exhaust air and can be reset immediately by pressing the valve

stem.
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e Drain the sewage in the gas tank at least once a week. When draining

the sewage, the pressure in the gas tank should be lower than 0.1MPa.

e The gas storage tank undergoes a pressure test every two years, and the

internal and external surfaces are inspected once a year. If there is any

serious corrosion, severe bruises or resistance to

If the pressure test fails, the gas storage tank will be scrapped.

5.2.2 General Troubleshooting of Air Compressor

Fault phenomenon

Possible Causes

Approach

The motor cannot rotate
and there is no
sound

1. No power supply

2. Pressure switch is
disconnected

3. The fuse is blown

4. The overload protector is in
protection state

5. The pressure switch is
damaged

6. The motor stator winding is
burned out

1. Check the plug and switch
2. Reset the switch and check
the reason

3. Replace the fuse

4. The motor will restart after
cooling down

5. Replace the stator

6. Contact the manufacturer

The motor makes a current
sound but cannot run.
Rotate or rotate very
slowly

1. Voltage is too low

2. The motor coil is
short-circuited or open-circuited
3. The one-way valve or air
pressure switch is damaged

1. Check the voltage, it should
not be lower than the rated
voltage

10%

2. Contact the manufacturer

The overload protector
repeatedly cuts off the
power
source

1. Voltage is too low
2. Poor ventilation and high
temperature

1. Check the voltage, it should
not be lower than the rated
voltage.

Press 10%

2. Place the air compressor in a
well-ventilated area

place

Turn off the air compressor
and the pressure drops

1. The gas line connection is
loose and there is leakage.
2. The drain valve is open

3. One-way valve leaks

1. Check and rule out

2. Tighten the drain valve

3. Disassemble and clean and
then assemble. Do not replace.

The exhaust gas contains
a large amount of water
point

1. There is a large amount of
water in the gas tank
2. Too much humidity

1. Drain the water in the gas
tank

2. Move the air compressor to a
cooler location

before use, or use an oil-water
separator
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The air compressor keeps
running

1. The air pressure switch is
damaged
2. There is a leak

1. Replace the air pressure
switch
2. Check and rule out

Air compressor vibration

1. Loose fasteners
2. The support pad is damaged
or lost

1. Check and rule out
2. Replace the foot pads

The pressure cannot be
raised or cannot be
reached
specified pressure

1. The drain valve is open
2. The air filter is clogged

3. Air leakage

4. The valve plate has poor
function or foreign matter or
Air leakage

5. Excessive wear of piston
rings

. Tighten the drain valve

. Clean or replace filter element
. Check and rule out

. Clean or replace

a b W0 N -

. Replace with new products
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Add: Room 903, Building E1, Design City, No. 7, Hexian North Street, Helong Street,
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