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About Manual

       　　　　　　　　　  Thank you for buying our movable trolley solution series product.

The manual records the precautions for correct installation and use of the solution.

Please read the manual and other related manuals carefully before install and use the 
solution.

Please keep properly after reading the manual for future accessible anytime.

Unauthorized copy or reproduction of partial or full contents of this manual is 
prohibited.

The contents of this manual are subject to change at any time without prior notice.

Please correct us if you found any wrong contents or anything which is needed for 
improvement.

Except as expressly stated in this manual, any contents in this manual shall not be 
construed as any warranty or guarantee by the Company for personal loss, damage to 
property, or specific applicability, etc.

The Company shall not be liable for accidental or consequential injury arising out of the 
use of this manual and the products described therein.

Content

The manual including：

 The installation and maintenance of the product solution. 
 The use of the product solution and robot. 

Produced for

This manual is oriented toward:
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Installer
Operator
Technician

Warranty

The robot and its optional components are delivered after go through the company's 
strict quality control, testing and inspection, and the performance is confirmed to meet 
the company's standards.

Within the warranty period of the delivered products, the company will provide free 
repairs for malfunctions that occurred during normal use. (For warranty period, please 
consult your regional salesperson.)

However, the customer will be charged for repairs (even within the warranty period) if:

1. Damages or failures caused by improper use and incorrect use without following the 
manual.

2. Failures caused by the customer's unauthorized disassembly.  

3. Damages caused by improper adjustment or unauthorized repair.

4. Damages caused by natural disasters such as earthquake and flood. 

Warning

1. If the use of robots or related equipment exceeds the conditions of use and product 
specifications described in this manual, the warranty will be invalid.

2. The Company shall not be liable for any fault or accident, or even personal injury or 
death caused by the use of the products.

3. The Company is impossible to foresee all potential risks and consequences. Therefore, 
this manual cannot warn the user of all possible risks.
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1 1  Safety

1.1 1.1 About this chapter

Description 

This chapter explains the content that must be followed in order to use the robot safely. 
Please read this chapter carefully before using the robot system.

The chapter will introduce the safe regulations and procedures when using LEANTEC 
industrial robot. 

User introduction

Users can be divided into 3 types:

Operator：

Turn on or off the system power supply.
Start or stop the program.
Recover system alarm status.

Programmer：

In addition to the operator’s work.
Also do robot teaching and programming.

Technician：

In addition to the programmer’s work.
Repair and maintain the robot system.

Programmer and technician are required to take professional training from the 
original manufacturer.

1.2 1.2 Safety term 

1.2.1 1.2.1 Safety Logo

About safety logo

When operating the robot in accordance with the contents of this manual, different degrees of 
danger may be encountered. Therefore, there will be special safety logo nearby the hazardous 
area to remind user to take precautions. The contents of the safety logo include:

An icon representing the safety level and corresponding name, such as warning, 
danger, prompt, etc.
A simple description of what consequences if the operator does not eliminate 
the hazard.
Instructions on how to eliminate hazards.

Safety level
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Logo Name Description

  

Danger The contents marked with this symbol will cause serious or even fatal injuries 
to personnel and will/may cause serious damage to the robot if not operated 
in accordance with the regulations.

Operations associated with such hazards include access to high-voltage 
devices in the control cabinet, entering the robot working area while it is in 
operation, etc.

Warning It reminds that the current operation may cause personnel safety risks and 
serious even fatal injuries. 

Electric 
shock

It reminds that the current operation may cause electric shock to personnel, 
resulting in serious or even fatal injury.

Caution It may cause human injury and machine damage without operating the 
machine in accordance with regulations. 

Anti-static 
(ESD)

It reminds that the current operation involves parts that are sensitive to static 
electricity, may result in damage without operating the machine in 
accordance with regulations.

Reminder To suggest important information or prerequisites.

Warning

！
The robot may execute unexpected and unreasonable motion when operating. In addition, the robot will 
carry a huge amount of energy during operation. When a collision occurs, it may cause serious injury and 
damage to personnel and equipment within its working area. 



All robot in motion can be fatal
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1.2.2 1.2.2 Risk Reminder 

Elimination of danger

Nu
mb
er

Operation Reference

1 Ensure all emergency stop devices 
have been properly configured and 
installed before operating the robot.

Emergency stop equipment 
includes a safety gate, safety 
grating, safety light blanket, etc.

2 Ensure the personnel in robot work 
area hold teach pendant during robot 
programming.  

To avoid the personnel outside the 
work area operates the robot not 
being noticing someone is inside 
the robot work area.

3 Ensure there is no personnel in robot 
work area before operating robot 
program. 

4 Stop the robot when replacing the 
finished product or workpiece.

The robot has to reach the safety 
height in order to switch the tray.  

Robot logo description

Logo Name Description

Collision hazard 
sign

Keep a safe distance when the 
robotic arm is in operation to 
avoid collision.
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Logo Name Description

Specification label Indicate the specifications of the 
robotic arm and manufacture 
date, etc.

Grounding sign The robotic arm must be 
connected to the ground to 
prevent electrical shock.

Electrical shock 
hazard sign

The robotic arm might have 
electrical shock risks.

Operate carefully 
sign

Be careful when operating the 
robotic arm, and predict the 
movement of the robotic arm.

1.2.3 1.2.3 Emergency Stop 

Definition of emergency stop

Emergency stop is the highest priority function in the robot system. Press the emergency 
stop button would trigger emergency stop. All robot control function would stop and 
each joint would stop in highest deceleration and the power of motor will be cut off and 
brake will be held. The control system would switch to emergency stop state until 
emergency stop is reset manually.   

Emergency stop state must be reset manually to recover the system to normal state, 
that is first release the emergency stop button and followed by pressing the servo ready 
button on the teach pendant.
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Emergency stop button

By default, the robot system is equipped with two emergency stop buttons that trigger 
an emergency stop when pressed. One is mounted on the control cabinet and another 
one is mounted on the teach pendant.

In addition, your system integrator may install additional emergency stop buttons 
during the robot deployment process. Please contact your system integrator or check 
the robot workstation documentation for more information.

1.2.4 1.2.4 Enabling Switch

Description


The emergency stop is used only to stop the robot immediately in case of a hazardous situation. The 

emergency stop cannot be used as stop for normal program. Otherwise, it will cause extra and 
unnecessary wear to the brake system and transmission system of the robot, reducing the service life of 
the robot.
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The enabling switch is a special switch with two presses and three positions, which only 
ON if the switch is pressed and kept in the middle position, and OFF if the switch is 
released or fully pressed. It needs to be pressed together with other keys to prevent 
mistouch.

   

Enabling switch is installed on the back of teach pendant. Jog or program execution can 
only be run when the switch is pressed to middle position, otherwise will be invalid. In 
order to use the pendant safely, the following requirements must be followed ：

Ensure the switch can work properly in any situation.
During programming or tuning, release the switch when robot movement is not 
required. 

Warning
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1.3 1.3 Work Safety Guide 

1.3.1 1.3.1 Overview 

About robot

No matter what the movement speed is, industrial robots are potentially dangerous. A 
pause or wait in a program may be followed by a very fast and dangerous move 
instruction. Even if you are already familiar with the current robot's trajectory and mode, 
the robot's trajectory in automatic mode can still be changed by external signals without 
warning.

Therefore, safety regulations must be followed when entering the working area of the 
robot.

About robot installation environment

Ensure the robot installation area is sufficient and the joint can fully expand. The wrist 
tool or workpiece tip would not reach the wall, safety fence and robot control cabinet. 
Otherwise, the robot may collide, causing human injury and equipment damage.   

Anyone entering the robot's workspace must carry the teach pendant with them to prevent others 
from starting the robot while person is inside. It is strictly forbidden to use an external device to jam the 
enabling switch to remains in the middle position!
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The section is referred to GB 11291.1 and GB 11291.2 safety standard, will introduce 
some basic safety regulations to robot end user. However, it cannot cover every specific 
situation due to the length limitation. 

1.3.2 1.3.2 Personal Safety

There are a few simple principles that must be followed in order to operate a robot safely：

All of the operating procedures must be professionally evaluated and based on 
relevant industrial safety regulations.
Operators who work with robots must wear proper safety equipment before 
performing operations, such as safety vests, safety shoes and safety helmets.
When personnel encounter danger or other emergency and abnormal 
situations due to the robot, please press the emergency stop button ASAP, and 
reset the robot according to user manual after the danger is eliminated.
Keep an eye out for moving tools, such as drills, saws, etc. which installed on 
the robot. Make sure the tools stop working before approaching the robot.
Be aware of work piece surface or robot body. The temperature of robot motor 
and outer shell may be very high after working for long time. 
Pay attention to the robot's gripper and the objects being held. If the gripper is 
opened, the workpiece may fall and cause injury to personnel or damage to 
equipment. In addition, the grippers used by the robot can be very powerful 
and can cause damage if not used properly.
Pay attention to the electrical components inside the robot and control 
cabinet. Even if the power has been cut, the energy retained in the device can 
be very dangerous. 
Climbing on robot is prohibited.

1.3.3 1.3.3 Operate the teach pendant

Description

•

•

•
•
•

•

 Warning
Relevant education training and permission is a must for the person installing the robot. In order to 
protect personal safety, the installation procedures in this manual and related industrial safety 
regulations must be followed.
Control box should be away from high voltage and other component that generate electromagnetic 
field, to prevent the electromagnetic interference which may cause deviation or malfunction of the 
robot. 
The robot may damage or malfunction if non-original manufacture components used. 
Do not excessively bend the power signal cable. Otherwise, it may cause unexpected danger. 
The teach pendant removed from the control cabinet should be properly stored in a safe place 
away from the robot workstation or control cabinet. The operator should not be misled to think 
that the teach pendant is still connected to the control cabinet and try to use the unconnected 
teach pendant to stop the robot when facing dangerous situation.
When using hydraulic and pneumatic in operation, the clamped workpiece might fall due to 
insufficient pressure or gravity.   


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The teach pendant equipped with Syntec system is manufactured with advanced 
electronic components. In order to avoid failure or damage during use, please follow the 
following requirements.

Handheld teach pendants are developed, manufactured and tested in accordance with 
relevant industry standards and are intended for use only as described in this manual. If 
you follow the requirements in this manual, the teach pendant controller will not cause 
personal injury or damage in normal use.  

Operation and cleaning

Handle it gently and avoid falling, throwing or a strong impact on the teach 
pendant. Otherwise, it may cause malfunctions in the pendant.
If the teach pendant experiences a strong shock, it must be verified that the 
enabling switch and emergency button are still in normal working conditions 
before using it again.
When you do not use the teaching device, please store it properly to avoid 
accidental dropping.
Avoid tripping over the teach pendant built-in cable when using it.
Strictly forbidden to operate the touch panel with sharp objects, such as 
screwdrivers, pen tips, etc. Otherwise, the touch screen may be damaged. 
Operate with a finger or a stylus on top of the pointer.
Clean the touch screen frequently, dust and small particles of impurities may 
cause malfunctions in touch screen.
Strictly forbidden to use chemical solvents, detergents and washing surfaces to 
clean the teach pendant. Simply use a soft cloth and a small amount of water to 
clean it.
When not using the USB interface, the protective rubber cap must be properly 
covered. Otherwise, exposure to dust may cause interface failure.

Pendant cable

Ensure that staff do not trip over the pendant cable which will lead to the 
pendant falling.  
Do not squeeze the pendant cable. Otherwise, it may damage the inner core. 
Do not place the pendant cable near at sharp edge to prevent damage to cable 
protective layer.

1.3.4 1.3.4 Recover from Emergency Stop

Description

When the system is in an emergency stop state, a reset operation must be performed to 
return it to normal state. The reset process is very simple but crucial. It ensures that the 
robot system will not be put into production operation in a hazardous state.

Emergency stop button.

Danger

When a staff member enters the safety fence, the pendant must be brought along to ensure that the robot 
is under your control and only operate the robot in manual mode.


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All button-type emergency stop devices have a safety lock mechanism that must be 
manually released after being pressed to reset the emergency stop state of the device. 
The LEANTEC robot emergency stop button is released by rotation, with the direction of 
rotation marked on the surface of the button. 

Reset the external stop device

All external safety devices such as safety gates, safety light curtains, etc. have some type 
of safety locking mechanism. If your robot workstation uses an external safety device, 
consult your system integrator for more device reset information.

Recovery from emergency stop 

Numbe
r

Operation

1 Confirm that the hazardous condition causing the emergency stop has 
been addressed and that the hazard source is no longer present.

2 Reset a safety device that causes an emergency stop

3 Press the "Servo Ready" button on the teach pendant to restore the 
system from a non-ready state.

1.3.5 1.3.5 Safety Considerations for Manual/Auto Mode

About manual mode

In manual mode, the movement of the robot is under manual control. The robot can be 
jog or run only if the enable switch is in the middle position.

Manual mode is used for robot program writing and debugging and participating in the 
commissioning of the workstation.

In manual mode, signals from external safety devices such as safety doors and safety 
light curtains will be bypassed. The system will not be in emergency stop state even if 
the safety door is opened in manual mode to facilitate commissioning.

About auto mode

The automatic mode is used to run the robot program during the formal production 
process.

The enable switch will be bypassed in automatic mode, so the robot can operate 
automatically without personnel involved.

Safe handling of production breakdowns

In most cases, robots are part of a production line. Therefore, when robots malfunction, 
it not only affects the robot workstation itself but also may impact other parts of the 
production line when issues occur in those areas. Therefore, failures recovery plan 
should be designed by personnel who is very familiar with the production line to 
improve safety.
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For example, on a production line, the robot needs to grab the workpiece from a 
conveyor belt. In case of a robot failure, in order to ensure that the production process is 
not interrupted, the conveyor belt should be kept in operation while the robot is being 
repaired. At this time, the robot maintenance personnel should consider additional 
safety measures for working beside the conveyor belt in operation.
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2 2  Double-Layer Trolley Robot Product Overview

2.1 2.1 Product Highlights

The double-layer trolley robot s equipped with our company's proprietary 6 axis industrial robot for automatic 
material pick and place, which improves factory efficiency and replaces manual operations in complex and harsh 
environments.

The flexible and multifunctional gripper adopts multiple three-jaw pneumatic grippers for 
precise gripping and stable handling. It can capable of adding optional air blowing function 
and workpiece detection module and can be equipped with extended rods of various lengths 
to meet actual arm extension requirements.
The double-layer automatic material tray adopts guided rod-less cylinders for integration for 
power and stability. With a simple and reliable structure, one session of material feeding 
satisfies several hours of automated production.
The body double-layer trolley utilizes square tubes with a unique structural design, making 
the equipment lightweight and easy to move, ensuring smooth and stable operation without 
shaking. The trolley can be pushed by a single person between different workstations, 
achieving rapid mobility.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

提示

A double layer trolley robot system including：
Trolley small car main body
Teach pendant
L-shape support bracket
Controlling button 
Material tray component
Safety fence 
Tower light 
End effector
LEANTEC robot 
Pneumatic combination unit

For more detail, please check the above figure. 


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1.

2.

The electrical control module is highly integrated, combining robot control driver with 
movable trolley, saving space for electrical component layout. Additional I/O module 
interfaces are available outside the trolley to meet customer's IO communication 
requirements. At the same time, for SYNTEC systems, NETPLC is used to communicate with 
just one network cable, realizing fast connection function.
The operation control system adopts robot handheld pendant operation, without the need for 
additional integration of PLC and human-machine interface. The movable trolley has a 
dedicated operation screen, making monitoring information and operation more direct. 
Customers can have a more comprehensive understanding of industrial robots.
The double-layer trolley has pre-set locations and programs to pick and place materials on 
the material tray. At the customer's site, they only need to update the internal processing 
locations of the machine to conduct trial production runs, which simplifies the tuning process, 
reduces the difficulty of tuning, and is easy for customers to operate.

2.2 2.2 Product Operation Description

2.2.1 2.2.1 Precautions before operation 

When the device is powered up, please note that this small car product is compatible with the Leantec 
industrial robot models LA917-6-Y and LA1206-10A-R, and requires a voltage of single-phase 220V for 
power supply. For detailed information, please refer to the product manual of the corresponding Leantec 
robotic arm.
Leantec double-layer tray solution has its own positioning device which is used in conjunction with the L-
shaped bracket and footing. When the running speed is greater than 60%, the L-shaped bracket must be 
connected to the ground bolt and the designated position of the material storage in order to fix it on the 
ground and achieve the purpose of positioning, as shown in the following figure:

Users can transfer workstations conveniently and quickly according to the production plan and achieve the 
requirement of line-changing production after simple tuning.
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1.

2.
3.
4.

5.
6.
7.

8.

3. The material tray and pneumatic gripper need to be supplied with air during operation. The air pressure for 
equipment supply is (0.5~0.6Mpa). Pneumatics combination unit is located at the base position of its robotic arm, 
as shown in the figure below:

          

Button function introduction：

Break release：If the arm is unable to move after collision, press the button to release brake of each axis 
and another person lift the collision part to remove the danger;（the product is not connected by default, 
but there is reserved interface port. Contact our company technique if there is the demand for use of the 
function.）
Operating indicator light：The light would on after the arm is power-on；
Power-on rotary button：Rotate the button could power on/odd the robot. 
Emergency stop button：To stop the robot operation under emergency. The robot become unready status 
after press the button and have STO alarm protection；
Upper plate ready：The button with indicator light to show whether the plate is in ready state；
lower plate ready：The button with indicator light is to show whether the plate is in ready state；
Switch plate：To change the upper and lower plate position. It generally used for pick and place finished 
product and raw workpiece. 
Spare button: This button hole is reserved for customers for other customized functions.
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1.

2.

3.

i.

Operation steps：

After voltage supply is confirmed, the operator needs to rotate the red button of robot controlling cabinet in 
front of the arm to ON to power on the equipment（Please check the power voltage or contact our 
technician if not able to power up. ）；
The operator fill up two tray with raw workpieces and put them respectively on upper and lower plate. Then 
press upper/lower plate ready button, the corresponding signal light will ON and the raw workpiece tray 
ready signal will feedback to 6 axis industrial robot. When the robot processing is completed, the signal will 
OFF to indicate the raw workpiece is converted to finished part.

Hint
When the finished product is replaced with blank piece, press the corresponding tray ready button to 
feedback the switch plate signal to the robot, or the robot could not keep processing. 

 
The onsite operator needs to confirm the correct tray number for first processing workpiece of the day and 
whether the equipment is under auto-mode. After confirm the program is correct, enable the process 
through pendant. The robot would sequentially pick and place the raw workpiece into the machine. After 
the machining completed, the finished part will be pick and place to its corresponding position in raw 
workpiece tray.（raw workpiece and finished part is the same plate）. Then pick the next workpiece；
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ii.
4.

5.

Plate switching program will be executed when all raw workpieces are finished. When the current plate is 
automatically withdrawn by the pneumatic device and the corresponding signal light is off (representing the 
completion of processing), another plate will be switched if the plate ready signal. Then the robot continues 
to pick up the first workpiece and repeat the cycle.
When the operator took the finished part plate and replace it with the raw workpiece tray, it is required to 
press plate ready button and light up the corresponding signal light and the replacement is completed.

2.2.2 2.2.2 Operation Description



联达产品/LEANTEC Products
                             – 

                            R41-LXC100-917Y Product Manual

2  Double-Layer Trolley Robot Product Overview – 21

Button function introduction：

Break button：Stop robot operation under emergency. The operation would be 
unready status after press the button and protected by STO alarm；

Power-on rotary button：Rotate the switch could power on/off the robot equipment；

Operation indicator light： The light would be on after the arm is power on 
successfully；

Break release：When the arm could not move after the collision, press the button to 
open respective axis break. Another people lift up the collision machine to prevent 
danger；

Ready upper/down plate：The button equipped with indicator light shows whether 
the plate could process or not.   Program internal change plate program need to wait 
A10/A11 ON status；

Plate Change：To switch upper and down plate position. Usually used for finished and 
rough workpieces.

Operation step：

1、After the arm power-on checked, the operator in front of the arm have to rotate the 
red rotary switch on the robot controlling cabinet to on to power-on the equipment.
（Check the power voltage or contact our technical staff  if the power-on is fail）；

2、The operator place two plate with full of blank piece respectively on upper plate and 
down plate. Press upper/down plate ready button to light up the signal light. The blank 
piece plate ready signal would give feedback to hexapod robot. The signal light turned 
off represents the work is completed and the work piece is finished.  
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3、The operator need to check whether work piece material plate number is correct and in 
auto mode in the first machining of the day.  When the program and file is incorrect, start the 
program via handy box operating panel, The robot would take blank piece one by one on the 
plate, sending into the machine. Take out the finished product and place is on the blank piece 
position before（blank piece and finished product is the same material place）. Take the 
next blank piece；

4、When the blank pieces on the plate are all finished, the change plate progress would 
be executed. The corresponding signal light turns off(represent completed machining) 
would withdraw from pneumatic device. The robot continues grip work from the first 
piece. This is a machining routine cycle.；

Hint

When the finished piece is removed  and replace with blank piece, press the ready button and inform the 
robot change finished. Or the machining would not continue.


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5、When the operator remove the finished  product from the plate and place blank 
piece plate again, press the place corresponding ready button to light up the signal light. 
The remove and replace  of finished product and blank piece is complete. 当

2.2.3 2.2.3 Alarm Description

This section only describes for the content of the customized alarms for the application. For alarms related to 
robotic arm please contact our company technical staff. 

Alarm 
Resourc
e

Description Solution

R44.0 Emergency suspension 
alarm！

Loose handy box/electrical cabinet 
emergency button and click servo ready.

R44.1 You could not change the 
plate if the arm does not 
reach the safety height！

Check pr3410 setting safety height  when 
changing plate. The plate could be 
changed with arm coordinate z value is 
larger than the value. 

R44.2 The blank piece grip does 
not open enough！

Check blank piece grip open censor 
position signal is ready or  loose. 

R44.3 The blank piece grip does 
not grip tightly enough！

Check blank piece grip clamp censor 
position signal is ready or  loose. 

R44.4 The finished product grip 
does not open enough！

Check the finished product open censor 
position is ready or loose. 

R44.5 The finished product grip 
does not grip tightly 
enough！

Check the finished product clamp censor 
position is ready or loose.

2.3 2.3 Plate Setting Screen Description

Path：

Click process in robot handy box controller → next page → warehouse trolley setting →
double plate setting. Click double plate setting could check the plate special screen. As 
follow：
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•

•

•

Consists of 3 parts：1 click button list, 2 status column, 3 main screen；the following is the description of 
each part：

1、Button list：Click different button in the bottom would  jump to different 
customized screen. When click double layer plate setting would jump to the setting 
screen；

2、Status column：Show the information monitor like arm machining status, time, 
current operation mode, coordinate system use condition, operation speed ratio, alarm 
inquiry；

3、Main screen：The double auto plate setting screen including three parts：plate status setting, plate 
machining inquiry information , graph illustration；

a.Plate status setting：Enable when the robot is in manual mode. When 
click corresponding button could set upper and down plate ready to 
change the plates. It is same with move the trolley cabinet button box. 
There is also an indicator light in front of the button to show whether it 
is triggered and accepts the signal；

b.Plate machining inquiry information：For monitor and setting. 
Monitor the current plate change progress, both of the layer machining 
work piece number；

The upper and lower plates of the blank and the finished product 
are in the same position, i.e. the same point is taken and placed, 
so an entity plate needs 2 program layer to store units and 
parameters, a total of 2 entity trays (upper/lower trays) so four 
program trays are needed to store and record parameters, as 
shown in the figure for tray 1 - tray 4.
When upper/down plate is ready, it needs to be change by 
cylinder action. Therefore, there is a special field to monitor the 
name of the reel change program, so that it is easy to write and 
operate in the program file；
Click the button in "plate setting screen" to jump to plate setting 
standard screen.

c.Double layer plate figure：The picture is the plate actual structure 
figure and the down is plate ready text. The ready text message is 
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highlighted in green when the reel ready button is pressed and switches 
to gray when the process is complete；
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3 3  Communication
Double layer trolley robot product and machine tool support two kinds of communication : NETPLC and physical IO 
communication. Besides that robotic arm, material bin, end effector, control button have corresponding I/O for 
control. The specification is as following table：

I point Function Description O point  Function Description

I0 Upper tray in extended 
position.

O0 Extend upper tray.

I1 Upper tray in retracted 
position.

O1 Extend lower tray.

I2 Lower tray in extended 
position.

O2 Raw workpiece gripper open.

I3 Lower tray in retracted 
position.

O3 Raw workpiece gripper close.

I4 Raw workpiece gripper in 
open position.

O4 Finished part gripper open.

I5 Raw workpiece gripper in 
close position.

O5 Finished part gripper close.

I6 Finished part gripper in 
open position.

O6 Upper tray ready.

I7 Finished part gripper in 
close position.

O7 Lower tray ready.

I8 External emergency stop. O8 Tower light red light. 

I9 Upper tray is ready. O9 Tower light yellow light. 

I10 Lower tray is ready. O10 Tower light green light. 

I11 Plate switching. O11 Buzzer.

I13~I15 Spare O13~O15 Spare



联达产品/LEANTEC Products
                             – 

                            R41-LXC100-917Y Product Manual

3  Communication – 27

3.1 3.2 NETPLC Communication Instructions

3.1.1 3.2.1 Robot Communication Parameter Settings

Network Configuration:

1.Path: Main Menu - System - Maintenance - Network Configuration
2.Specify IP Address Settings
3.Set the IP address to 192.168.0.1 (recommended; if already in use, you can set it to other available subnet)
4.After completion, click 'OK' 
5.Note: The red portion of the IP address must be consistent across all units (robots and machine), and the 
blue portion must be different.

1.

2.

Hint

Above IO planning table is for the double tray trolley own use, not include machine the IO planning 
for pick and place；
NETPLC communication method only support Syntec machine system. Other brand system 
solutions need to use the physical IO communication method；



Outline

This description for the communication is specific for the robot's NETPLC. If required this functionality, 
please contact Leantec's product technical team for consultation and confirmation.
For the Syntec controller system, Leantec robots only require a network cable and setup some  parameter 
settings to establish communication with the machine, significantly reducing time for on-site signal wiring 
debugging.
The NETPLC configuration for the double-layer automatic material tray trolley has been pre-defined for 
both robotic arm and machine. During the debugging process, you only need to configure parameters at 
the machine based on the predefined initial data. If you need to modify the default settings, please consult 
Leantec's technical staff.


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Connection parameter settings

As set in the picture

Online Monitoring

"After completing the setup, you can use the robot monitoring screen and the machine monitoring 
screen to check the current connection status and handshake status."
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3.1.2 3.2.2  Machine Communication Parameter Settings

Network settings
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1.
2.
3.

4.

1.
2.
3.

Path:Maintain- Set Kernel Server
For the setting steps, please refer to the robotic arm network setting.
The recommended IPs are 192.168.0.2 (machine 1), 192.168.0.3 (machine 2), and so on (recommended 
values, if already occupied, other empty network segments can be set)
Click Save Changes when finished

Connection parameter settings

path:
As set in the picture
Note: If it is a one-to-one working condition, then Pr3236=2, Pr3237=1201; if it is a one-to-two working 
condition, then Pr3236=3, Pr3237=1301, and so on.

Other handshake parameter settings

Safety points and axial locking can be configured as needed.
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Note: The machine tool moves to the safe point with G01, and the previous coordinate system 
is used as the reference by default. Please modify the corresponding MACRO (G401) if need to 
modify.

Set robot connection process parameters according to needs
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3.2 3.3 IO Communication Description

For machine with SYNTEC controller, LEANTEC robot need to communicate through physical IO. The solution 
supports optional IO communication module and utilizes circular connector, significantly reduce on site signal 
wiring time. 5.3.2 shows the details of IO connection；

There are total 16 I points and 16 O points. The IO points used for communication are additional modules, and 
the points are positioned from I/O16 to I/O31 as shown in the table below：

IO 
connect
or line 
number

 Input Function IO 
connector 
line 
number

Outp
ut

Function 

Machine 1—19 Cable material

Left 
circular 
connecto
r Pin 1

I16 Machine 1 
spindle stop.

Left 
circular 
connector 
Pin 9

O16 Machine 1 
spindle rotate.

Instructions

This section mainly explains the "LXC100" series products that are equipped with Leantec's "IO 
communication module" for IO communication between robots and machine tools and the corresponding 
definitions. If configuring the IO module manually, there is no need to adhere to this definition.


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IO 
connect
or line 
number

 Input Function IO 
connector 
line 
number

Outp
ut

Function 

Left 
circular 
connecto
r Pin 2

I17 Machine 1 
machining 
complete.

Left 
circular 
connector 
Pin 10

O17 Machine 1 start 
machining.

Left 
circular 
connecto
r Pin 3

I18 Machine 1 
chuck opened.

Left 
circular 
connector 
Pin 11

O18 Machine 1 chuck.

Left 
circular 
connecto
r Pin 4

I19 Machine 1 
chuck gripped.

Left 
circular 
connector 
Pin 12

O19 Machine 1 chuck 
grip.

Left 
circular 
connecto
r Pin 5

I20 Machine 1 
auto door 
opened.

Left 
circular 
connector 
Pin 13

O20 Machine 1 arm 
interlocked.

Left 
circular 
connecto
r Pin 6

I21 Machine 1 
auto door 
closed.

Left 
circular 
connector 
Pin 14

O21 Backup

Left 
circular 
connecto
r Pin 7

I22 Machine 1 has 
alarm.

Left 
circular 
connector 
Pin 15

O22 Backup

Left 
circular 
connecto
r Pin 8

I23 Backup Left 
circular 
connector 
Pin 16

O23 Backup

Machine 2—19 Cable material
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IO 
connect
or line 
number

 Input Function IO 
connector 
line 
number

Outp
ut

Function 

Right 
circular 
connecto
r Pin 1

I24 Machine 2 
spindle stop.

Right 
circular 
connector 
Pin 9

O24 Machine 2 
spindle rotate.

Right 
circular 
connecto
r Pin 2

I25 Machine 2 
machining 
complete.  

Right 
circular 
connector 
Pin 10

O25 Machine 2 start 
machining.

Right 
circular 
connecto
r Pin 3

I26 Machine 2 
chuck 
opened. 

Right 
circular 
connector 
Pin 11

O26 Machine 2 chuck 
open.

Right 
circular 
connecto
r Pin 4

I27 Machine 2 
chuck gripped.

Right 
circular 
connector 
Pin 12

O27 Machine 2 chuck 
grip.

Right 
circular 
connecto
r Pin 5

I28 Machine 2 
auto door 
opened.

Right 
circular 
connector 
Pin 13

O28 Machine 2 arm 
interlocked.

Right 
circular 
connecto
r Pin 6

I29 Machine 2 
auto door 
closed.

Right 
circular 
connector 
Pin 14

O29 Backup

Right 
circular 
connecto
r Pin 7

I30 Machine 2 has 
alarm.

Right 
circular 
connector 
Pin 15

O30 Backup

Right 
circular 
connecto
r Pin 8

I31 Backup Right 
circular 
connector 
Pin 16

O31 Backup
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IO 
connect
or line 
number

 Input Function IO 
connector 
line 
number

Outp
ut

Function 

Left/
Right 
circular 
connecto
r Pin 17

Robot NC24V

Left/
Right 
circular 
connecto
r Pin 8

Robot NC0V

The IO planning table is default planning and could modified customized names based on  different usage 
requirements to re-plan wiring use；


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4 4 Technical Specification

4.1 4.1 Specification Parameter

Specification Parameter Table

The specifications of LEANTEC double layer trolley robot product specifications are shown below：

Double layer trolley robot product

Product part number R41-LXC100-917Y

Product picture

Product overall size
（mm）

1700 x 760 x 1550

Compatible arm model R41-LA917-6-Y

Plate manufactured size 
（mm）

570 x 420

Total weight of the product
（KG）

About 350

Product related 3D 
drawing  

Contact original employee to obtain
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1.
2.

3.

Double layer trolley robot product

Installation method 1.Adjust footing to support on the ground if moving speed less 
than 70%.

2.Connect grounding bolt and support parts of trolley if moving 
speed more than 70%.

Operating condition Ambient temperature：0～40℃
Ambient humidity：Usually below 75% RH (no frost 
phenomenon), short-term below 90% RH (within 1 
month).
Vibration acceleration: lower than 4.9m/s2(0.5G).

4.2 4.2 Product Size Schematic Diagram

Robot Work Space

Double layer trolley robot product（R41-LXC100-917Y） overall size as below figure：
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·

In real application, please consider the impact of the installation method on the workspace.

4.3 4.3 Output Flange

Description 

User need to make own robot end effector based on actual requirements（Or ask the original manufacturer if there 
is a standard gripper available）. The gripper connect to wrist output flange.  Please see below figure for the output 
flange size. The fixed hexagon screw has a strength grade of 12.9. The shape and size of installed gripper on output 
flange may effect robot axis rotation range. Be aware of the end of gripper interference area when self-designed.
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Type R41-LA917-6-Y

Flange size figure

                               

4.4 4.4 Electrical Box Specification

Double layer trolley robot product electrical box standard specification as below ：

Electric box category  Electrical box H

Entity diagram of electronic control box
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Electric box category  Electrical box H

Corresponding Model R41-LA917-6-Y

R41-LA1206-10-R

（(Other arm models need to be evaluated and installed by 
themselves after punching holes)）

Power Supply Overall electrical box input：

Single-direction 200-230VAC, 50Hz/60Hz

Arm power input：

R41-LA917-6-Y：2.2KW /220V/11A

R41-LA1206-10-R：2.8kW/220V/18.45A

Input/Output Signals 32 I points/40 O points

Analog Input/Output /

Weight (kg) /

Remarks *Optional

4.5 4.5 Auxiliary Equipment  

Description

Double layer trolley robot product factory reserved auxiliary device installation hole position. The customer could 
select auxiliary devices such as flipping mechanism, positioning mechanism, testing mechanism, etc. based on their 
demand.

The auxiliary device has two types of installation, namely side mounting and table top mounting, so as to meet the 
special needs of customers. The dimensional and physical drawings are as follows.
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Side mounting hole picture Table top mounting hole picture Physical picture

Note：The side mounting hole size 
figure threaded hole size specifications 
are：3×M8 Note: The threaded hole size 

specification in table top mounting hole 
size drawing is: 3×M8
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•
•
•

•

•
•
•

5 5 Install

5.1 5.1 Environment Condition 

The operating double layer trolley robot  product should satisfy the following conditions：

Item Condition

Ambient 
temperature

Work：0℃~+45℃

Store/delivery：-10℃~+55℃

Ambient 
humidity

Usually below 75% RH (no frosting)

Short-term below 90% RH (within 1 month)

Permit height Below altitude of 1000m

Permit vibration Below 4.9m/s²（0.5G）

Other Indoor installation
Avoid sunlight
Keep away from dust, oil, smoke, salt, iron 
filings, etc.
Keep away from flammable, corrosive liquids 
and gases.
No contact with water.
Does not transmit shock and vibration
Away from sources of electrical interference

5.2 5.2 Install On-Site

5.2.1 5.2.1 Delivery

LEANTEC have two types of delivery based on distance of delivery：

1、The arm is mounted directly on trolley for delivery, just secure the trolley；

2、The arm and trolley are packed separately. Mount the arm to the trolley and secure 
the trolley to finish the installation after the trolley reached；                                          

Hint

In the situation of low temperature（<10°C） or prolonged period of inactivity, the high viscosity of the 
grease (or lubricant) in the reducer (or gearbox) may cause the robot to shut down or run inefficiently. At 
this time, it is recommended that the robot be warmed up with other ancillary equipment with low speed.


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After the arm integrated with the trolley, the trolley can be used to move to the designated position by using 
the 4 wheels at the bottom. If the ground in the factory is uneven or there are other factors that make it 
impossible to use the wheels to move, a hand-cranked forklift can be used；

5.2.2 5.2.2 Installation

Safety equipment

According to People Republic of China standard GB11291-XXXX 《industrial robot safe 
specification（draft for approval）》 section 7.3  safeguard protective device measures 
regulation：“Industrial robot in automatic operation may cause danger to robot. So 
safeguard like fence to prevent user from accessing is required.”
To avoid equipment damage, operator injury and surrounding person harm, please set 
demanded safeguard equipment including safe fence, door, plug and slot and other 
protective devices. 

Installation description

The installation of the robot is crucial for its proper functioning. It's particularly 
important to ensure that the base/carriage and foundation can withstand the dynamic 
loads generated during the robot's acceleration and deceleration, as well as the static 
weight of the robot and fixtures. Moreover, if the installation surface of the robot is 
uneven, it may lead to deformation of the robot, affecting its performance.

When the robot accelerates or decelerates, significant reaction forces will be generated 
in all directions on the base. Therefore, during the installation of the robot, the 
foundation must be able to bear both static loads and the reaction forces during 
acceleration and deceleration, ensuring the robot's base is stable and immovable. The 
robot carriage base is fixed using 4 supports and 2 L-shaped brackets at the front and 
rear. Chemical bolts or expansion bolts should be used to secure the base to the ground 
(to prevent loosening, flat washers and spring washers must be used). Screw 
specifications are detailed in the table below.  

Related configuration

Warning
Lifting the robot other than the recommended position may cause the robot overturning and serious 
damage or harm. Under no circumstances personnel is not permitted to stand under the robot.
Ensure robot power, hydraulic source, air source are closed during delivery. 



Warning
Need to set up safety fence, or it may induce human injury, equipment damage, etc. 
Ensure that the safety fence is not within the working range of the end of the robot and the end of the jig, 
otherwise accidents such as personal injury and equipment damage may occur.
It is forbidden to energize and run the robot when it is not fixed, otherwise accidents such as tipping, 
personal injury and equipment damage may occur.


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L-shape foot block trolley and foot block 
connected area

Fixes installation

Move double layer trolley robot 
product to assigned position 

and adjust the four feet to 
ensure ground contact and 

support；

Connect the L-bracket to the 
trolley and adjust the height (L-
shaped legs are designed as an 

adjustable structure)

1.At the notches 
of the support 
bracket, drill 
anchor holes to 
place expansion 
bolts/chemical 
bolts for 
installation and 
fixation.；

2. Pay attention to 
the notches 
orientation. Use 
vertical 
orientation at the 
arm side and 
horizontal 
orientation at the 
tray side；

  

1.Hardware preparation

Category Name  Number

Electrical tool

Electric impact drill  1

18 drills  1

16 drills  1

Common tool 

Adjustable wrench  1 package

Measuring tape  1 pieces

Level ruler  piece

 Solution 1 
consumables  

 M16 chemical bolt  2 pieces
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•

•

•

•

Category Name  Number

 Chemical reagents compatible 
with the equipment

 4 bottles

 M16 nut  2 pieces

 Solution 2 
consumables 

 M16 anchor screw 2 pieces

 M16 nut 2 pieces

2.Ground Punching

First, according to the design specifications, position the holes based on the distances 
and margins indicated on the blueprint. Drill the holes in the base material, ensuring 
that the diameter and depth of the holes meet the design requirements. Typically, the 
diameter of the installation hole should be 2mm larger than the diameter of the bolt to 
allow sufficient space for the bolt and ensure a stable connection.    
Drill specification

 specification（mm） M10 M12 M16 M20

Screw diameter（mm） 12 14 18 25

Drill depth（mm） 90 110 125 170

bolt length（mm） 130 160 190 260

Maximum anchor 
thickness（mm）

20 25 35 65

Anchor bolt margin and concrete minimum thickness demand 

Bolt specification
（mm）

M10 M12 M16  M20

Material minimum 
thickness（mm）

110 130 145 190

Minimum edge（mm） 45 55 65 85

Minimum anchor edge 
spacing （mm）

45 55 65 85

Single anchor bolt average breaking load and designing  load.
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•

•

•

•

•

•

•

Bolt specification（mm） M10 M12 M16  M20

Breaking pull（KN）(C30 
concrete)

31.87 45.57 71.58 137.69

Breaking shear force（KN
）(C30 concrete)

17.25 29.05 53.43 84.42

Designing pull（KN）(C30 
concrete)

10.32 14.76 23.26 44.56

Designing shear force （KN
）(C30 concrete)

5.79 9.95 14.40 28.65

Solidification time

Humidity in concrete -5℃-0℃ 0℃-10℃ 10℃-20℃ Above 
20℃

gel time 60min 30min 20min 8min

hardening time 300min 60min 30min 20min

Cleaning holes: Use tools such as compressed air blowers to remove floating ash and 
dust inside the holes, ensuring the holes are clean.

Insertion of resin tubes: Insert the resin tubes into clean holes (it is recommended to 
insert two resin tubes into one hole). The resin can be used when it flows like honey 
under hand warmth. (Proceed to the step of using expansion bolts to fix to the object)

Drill in the bolt: Use an electric drill to rotate the screw until the adhesive flows out. 
Impact drills or hand drills are commonly used for drilling, with a speed of 750 
revolutions per minute. As the bolt rotates in, the resin tube will break, and the resin, 
hardener, and quartz particles mix and fill the gap between the anchor and the hole 
wall.

Gelation process: Keep the installation tool stationary, and refer to the gelation time 
chart to determine the chemical reaction time.

Harden process：Take off the install tool and wait for pharmacological hardening. 
 The chemical reaction time could be found in solidification time table. Wait for the 
potion to harden completely

Fix object：Add washers and hexagonal nuts to hold the object in place. 

•
Warning

The bolt should be drilled in by electrical drill, not knocked in.（In order to make the potion fill the 
gap evenly）；


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5.3 5.3 Electric Connection

5.3.1 5.3.1 Cable connection

5.3.2 Wiring connection

5.3.3 Grounding Instructions

1.Robot main body grounding：

The grounding needs to be done by the user. Depending on the actual site conditions, 
spatial positions, and other factors, the user should ground the robot body properly 
using terminals.

2.electrical cabinet grounding：

•
•

Ensure the hole is clean before installing the screw. And there should be no water accumulation;
the mounting hole is generally 2mm larger than the bolt diameter.

•

•

•

•

 Beware of electric shocks
Be sure to perform replacement work after turning off the controller and related equipment and 
unplugging the power plug. If you work with the power on, it may cause electrical shock or malfunction.
Be sure to connect the AC power cable to the power plug. Do not connect directly to the plant power 
supply. Turn off the power to the robot system by unplugging it. AC power cables are extremely 
dangerous to operate when connected to factory power and may cause electrical shock and/or robot 
system failure
Be careful not to forcibly bend the cable, etc. to avoid applying the load to the cable. In addition, do not 
place heavy objects on the cable, forcibly bend or pull the cable. Otherwise, it may cause cable damage, 
disconnection, or poor contact, resulting in electrical shock or abnormal system operation.
Before wiring, turn off the power supply of the controller and related devices and put on a warning sign
(e.g. never switch on the power). Wiring while energized is extremely dangerous and may cause 
electrical shock and/or robotic system failure.
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electrical cabinet grounding wire 220V

R series electrical cabinet power wire is three-core cable, which is L/N/PE；

L/N ：neutral wire/live wire（single phase 220V）PE：ground wire

R series electrical cabinet standard optional with three hole plug. Simply insert the plug into the three-hole 
socket during use. (Note: Three-hole socket needs to be grounded)

5.3.4 5.3.2 User wiring  double layer trolley robot product 

lease refer to the position of the communication multi-core cable interface in the 
diagram for user wiring. The IO cable connector is a 19-pin male head; the length can be 
chosen by the customer according to their needs. For the configuration of signal lines 
and air pipes at the robot arm body, please refer to the corresponding product manual. 
For further details, consult Leantec.

（Leantec's movable trolly follows the default IO communication definitions as outlined 
in the machine's specifications, as indicated in definition 3.3. If you wish to customize or 
modify these definitions, adjustments can be made through its dedicated customization 
interface and configuration files.；）

The movable trolley has one IO connector and a reserved cable routing port on each 
side. 

•

•

Warning 
Please have certified operators or qualified personnel carry out wiring work. Injury or failure may 
result if wiring is performed by a person without relevant knowledge.
Before wiring, it is necessary to turn off the power of the controller and related devices and raise 
warning signs (such as 'Do not turn on power'). Wiring while the power is on is extremely dangerous 
and may result in electric shock and/or robot system failure.


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5.3.5 5.3.3 IO connection way

LEANTEC movable  trolley  are generally equipped with 16 points and 24  points. 

The former 16 I,O points is for mechanical arm and warehouse. The remain  I/O points are for machine 
communication equipment. The definition table could refer to chapter 3.

There are two connection way for I plate, One is PNP connection I board to public power 0V.  16 DI ports receive high 
level signal as effective signal ；The other is NPN connection  I board to public power 24V. 16 DI ports receive low 
level signal as effective signal.

Customers can choose the appropriate connection method according to the type of sensor they use, and the two 
wiring methods are shown in the following diagram.

I plate PNP connection diagram

Note：(the diagram I plate PNP connection

O plate output point is +24V.

I plate divided into NPN and PNP

a. I plate NPN connection：COM Interface supply +24V. I point connect to 0V.

b. I plate PNP connection：COM Interface supply 0V. I point connect to 24V.

5.4 5.4 Pipeline Package Solution
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5.4.1 5.4.1 Solenoid valve and terminal block definition

        Generally, there are 4 Solenoid valve of double layer trolley robot（3 double solenoid valve and 1 single 
solenoid valve ）.  Double solenoid valve control tray in and out and gripper loose or grip respectively；

                          

       Single control solenoid valve is used to control airblowing and 
installed on side panel.

Choose 8mm tube with a 8 to 8 fitting for 
airblow（It is recommended to connect 
a separate air pump for sufficient air 
pressure to ensure the quality of 
blowing under certain conditions.）
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    Three double solenoid valves are installed under one valve seat to 
control the material tray's extension and the gripper's clamping and 
releasing separately. The installation position is at the bottom.

Tube Type  Conduction 
Function

A
    
    
    
  

8mm tube Y-
shape           

Upper tray 
extends/ lower 
tray retracts

B 8mm tube Y-
shape 

Upper tray 
retracts/ lower 
tray extends

C 4mm tube Raw workpiece 
gripper grip

D 4mm tube Raw workpiece 
gripper open

E 4mm tube Finished part 
gripper grip

F 4mm tube Finished part 
gripper open

         Terminal block definition：

By extending the cabinet wires to the terminal block, as shown in the upper left corner 
of the diagram, there are 7 points labeled O0-O5 (signals for tray extension and gripper 
open/close) and O12 (gripper air blowing)

On the lower left side, there are 0V and 24V+ terminals. On the lower right side, there 
are 4 points labeled I0-I3 (signals for tray in position) and 4 points labeled I4-I7 (signals 
for gripper open/close in position). The corresponding functions for each point are 
indicated in the I/O mapping table or wire labels.
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1.

5.4.2 5.4.2 Tube Package Solution Operation          
Hardware Preparation 

Name  Amount

4mm tube  Several

8mm tube  Several

6 wire  Several

5-pin wiring board  1 piece

Water-proof box  1 piece

Water-proof connector 1 piece

Terminal  Several

         2. Operation Solution          

                                                                                                                           
                          

                   The standard configuration includes a pipeline package with a length of approximately 3 meters. 
Depending on the actual situation and requirements, you can choose the lengths of air tubes and 6-core wires 
(recommended length for air tubes is around 3.5 meters, and for 6-core wires is 3.8 meters). The waterproof box is 
installed at the gripper base position, and inside the waterproof box, a 5-pin wiring board is installed. 

                   If it's difficult to thread the pipeline package through, you can try giving it a shake to make threading 
easier.  

                   You will need 4 pieces of 4mm air tubes. These tubes will be connected to the double solenoid valves and 
then routed through the pipeline package to control the gripper's cylinder.

                   You will need 1 piece of 8mm air tube. This tube will be connected to the single-control solenoid valve and 
routed through the pipeline package to the air blowing conduit on the gripper.              

                   You will need 1 piece of 6-core wire. Both ends should be fitted with terminals. One end will be connected 
to the I4 to I7 ports (located at the upper right of the terminal block) and a 0V on the terminal block. The other end 
will be routed through the pipeline package and connected to the waterproof box on the gripper base. Inside the 
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waterproof box, the 6-core wire will be connected to the sensors indicating the gripper's clamping and opening 
positions. Waterproof connectors will be used to secure the wire to the gripper's base.

                                                                                                          

                   Placed the tube and 6 conductor wire. After fixed the bellow. After going out from the wrapped wire of the 
pipeline, enter the 6-core wire into the waterproof box to connect the sensor, and connect the air pipe to the 
cylinder corresponding to the gripper. After coming out of the pipe wrap into the 6-core wire into the waterproof 
box to connect to the sensor, the air pipe is received on the cylinder corresponding to the clamping jaw.

5.5 5.5 Function Test

1.Power-on inspection

Before powering on, check if the installation environment meets the conditions stated in 
section 4.1. Ensure the robot body is securely fixed, the aviation plugs of the power and 
encoder lines are properly connected, the wiring terminals inside the control cabinet are 
secure, and the voltage of the main power line in the control cabinet is 220V single-
phase. Also, ensure the ground wire is properly connected.

2.Power-on abnormality inspection

After completing the pre-power inspection, power on the control cabinet. Observe if 
there are any abnormal alerts on the handheld controller. In case of an emergency, press 
the emergency stop button. If the handheld controller displays the R44.0 alarm or any 
other abnormal alarms, please contact Leantec engineer for analysis and resolution. 

3.Check the direction and software limit 

Individually JOG each joint and check if the movement is correct in each axis direction. If 
the indicated direction is opposite to the actual movement, adjust the axis direction by 
modifying parameters Pr41~Pr46 to 0 or 1. Manually home the robot and verify if each 
axis's home position matches the home label. If they do not match, reset the axis home 
position based on the home label and check the positive and negative software travel 
limits for each axis.

4.Run the auto test program

Run a random automatic test program. Listen for any abnormal sounds from the robot. If 
there are unusual sounds, stop the arm and individually test the movement of each joint. 
Normal joint movements should be smooth, without any blockages, and with minimal 
fluctuations in sound. If any joint exhibits abnormalities, please contact Leantec 
engineer for assistance. With this, the pre-operation inspection of the robot is 
completed.
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6 6  Maintenance & Preservation 

6.1 6.1 Maintenance Safety  

Description

Precautions in repairing

Troubleshooting：

When the robot experiences a malfunction, do not continue operation. Immediately contact trained 
personnel as per the specified training procedures. Let them perform a fault analysis, understand 
the symptoms, and determine which component is malfunctioning. If replacement parts are 
needed, please contact our company's service department. Do not dismantle the robot 
components without authorization. 

6.2 6.2 Maintenance Plan

Description

•

•

•

•

•

Warning

Please strictly adhere to the maintenance procedures and avoid dismantling robot components 
casually. Maintenance tasks should be carried out by designated professionals only.
Leave the robot as power on if you are not trained. Additionally, please do not enter the robot 
moving area. Though the robot seems to be static, it may act accidentally in power-on status, 
which cause serious safety problem. 
Please check the robot action after changing the components outside of the safety fence. 
Otherwise, it may act accidentally before checking action, which cause serious safety problem. 
Before entering regular operation, please confirm that the emergency stop switch and enabling 
device are in normal condition. If the operation is carried out when the emergency stop switch and 
enabling device cannot function properly, the safety functions will not work in case of emergencies, 
which can lead to severe injuries or significant damages. This situation is extremely dangerous.
Please ensure that maintenance, replacement, and wiring operations are carried out only after 
turning off the controller and related device power and unplugging the power plug. Otherwise, 
there is a risk of electric shock or malfunction.  



•

•

•
•

•

Danger

Please contact our company when carrying out non-LEANTEC assigned repair process or changing 
non-LEANTEC assigned components. 
Please carry out the maintenance regularly, or  it may affect the arm life or cause unpredictable 
danger. 
Turn off all power when carrying out repair and maintenance.   
The maintenance and repair should be carried by qualified person who clearly understand the 
system installation progress and other potential danger. 
Prevent any alien fall in the arm when changing components. 


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In order to maintain the long-term efficient performance of the tray-type mobile robot product, 
regular maintenance is necessary. Maintenance personnel must develop a maintenance plan and 
strictly adhere to it. 

Additionally, it is necessary to perform major maintenance at intervals of every 20,000 operating 
hours or 4 years, whichever comes first. If there are any uncertainties, please contact our 
company's after-sales service department for assistance.

6.2.1 6.2.1 Inspection Interval and Inspection Item

Inspection Description

Accurate maintenance procedures, durability, and preventive measures are essential for preventing 
faults and ensuring safety. To maintain the robot's long-term efficient performance, regular 
maintenance is a must. Maintenance personnel must develop a maintenance plan and strictly 
adhere to it.

The maintenance can be divided into various stages and necessary tasks as shown in the table 
below.

Setting the maintenance intervals should be calculated based on the time the servo power is 
connected.

The maintenance intervals in the table are based on arc welding operations. For other purposes or 
specific usage conditions, it's necessary to conduct a separate analysis before drawing conclusions. 
Especially for high-frequency tasks such as material handling, it's important to shorten the 
maintenance intervals.   

The robot maintenance cycle could be divided into month inspection, season inspection, annual 
inspection, 7680 hours, 11520 hours. See following for details：
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6.2.2 6.2.2 Repair Maintenance Tool Description 

Tool description：
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Tool Name Usage Figure

Grease gun Tool for inject lubricate oil

Oil nozzle

（C1-C3 axis：M8 pitch 1mm 
length 10mm）

Tool for inject lubricate oil 

Specialized gearbox 
lubricating grease

Maintenance and filling lubricating 
oil brand
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Tool Name Usage Figure

Threadlocker After some screws are disassembled 
and tightened again, threadlocker 
needs to be added

6 pieces of encoder batteries 
or one battery board

Use for changing encoder battery.
Note：old battery package could 
not mixed use new battery plate. 
Please prepare in advance before 
replacement.

One package of Allen keys  Tool for disassemble the screw.
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Tool Name Usage Figure

Pressing U-shaped pliers Use for change encoder battery

Wire strippers Use for change old encoder battery

Multimeter Voltage inspection use
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Tool Name Usage Figure

belt tension meter Use for inspect C4\C5\C6 axis belt 
tension

M3 extended Allen key Adjust C4\C5\C6 axis belt tension

Adjustable spanner Use for disassemble oil nozzle

Fastening Description

In positions where connection strength needs to be ensured, use socket head cap screws 
(hereinafter referred to as screws, grade 12.9). During assembly, tighten the screws according to the 
specified torque values in the table below. Unless specifically stated otherwise, when re-tightening 
these screws in the operations documented in this manual, use a torque wrench to tighten the 
screws to the specified torque values as shown in the table.

Number Socket head cap screw Torque（NM）

1 M2 0.5

2 M3 2

3 M4 4

4 M5 9
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Number Socket head cap screw Torque（NM）

5 M6 15

6 M8 35

7 M10 70

8 M12 125

Please refer to the following table for the torque of the set screws used for pulley installation:

Number Socket head set screws Torque（NM）

1 M4 2

2 M5 3.9

6.2.3 6.2.3 Change Battery 

The robot battery is to preserve all axis encoder data. The battery needs changing every 1000 hours. When the 
battery voltage low alarm appears, the user is allowed to change the battery. The original point position 
would miss without the change in time. The detail is as follow：

1.Return to original point power-off：

a. Before replacing the battery, start the robot and move it to the home position. Home 
operation: After starting the robot, put the controller in 'Ready', 'Permission 4', 'Teach' state. 
Open the 'Settings' menu in the controller, go to 'Home Setting' under 'Setup' to enter the 
'Home Setting' page.

Before replacing the battery, start the robot and move it to Long press the 'Safety Switch' on 
the back of the teach pendant and then press the 'Return to Mechanical Origin' button to 
move the robot back to the home position；

b. Power off and remove the 'lower shell of the overload connector' from the robot.".



联达产品/LEANTEC Products
                             – 

                            R41-LXC100-917Y Product Manual

6  Maintenance & Preservation  – 62

1.Click setting under "ready""4 level 
permission""teach mode" 

2. Enter the original setting page and return 
mechanical origin.

3. Dissemble reload connector external shell. 4. The status after remove the cover shell.

2.Dissemble the battery box

a. Loosen the '6-M4 internal hex screws' fastening the robot's rear cover and open the rear 
cover. Note: Do not pull the rear cover out completely, just open it slightly.

b. Pull out the battery box connected "plug"；

c. Loosen the '2-M4 internal hex screws' securing the battery box and remove the battery box.

3. Equip battery box

a.Secure the new battery box in place and fasten it using the '2-M4 internal hex screws；

b.Reinsert the 'connector' connected to the battery box, paying attention to the orientation；

c.Connect the rear cover to the base and fasten it using the '6-M4 internal hex screws'.
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Plug and 2-internal hexagon M4 screw Battery box

4.Power on inspection 

a. Connect the robot "reload connector lower shell" and power on；

b. In the status that not operate the robot, open the controller "status monitor" to check 
whether the current coordinate is C1=0, C2=90, C3=0, C4=0, C5=90, C6=0.

If it is 0, then there is no need to record zero point again . The battery change is complete. If 
the data deviation is too large, record the zero point again, which is practicing step 5；

5. Secure the new battery box in place and fasten it usinRecord the home position as follows: After replacing 
the battery, power on the robot without running it.

a. Place the controller in 'Ready,' 'Permission 4,' 'Teach' state. Open the 'Settings' menu on 
the teach pendant, go to 'Home Setting' under 'Setup' to enter the 'Home Setting' page. Click 
on 'Calibrate Home for All Axes' (or you can calibrate each axis separately)

b. After confirming the home position recording, long-press the 'Safety Switch' on the back of 
the controller and then press the 'Return to Mechanical Origin' button. If the robot does not 
move, the current position of the robot is considered the home position.

6.2.4 6.2.4 Mechanical arm lubricate oil replacement

Measure the iron particle concentration in the gearbox lubricating oil every 5000 hours or annually (or every 
2500 hours or semiannually for loading and unloading applications). If the concentration exceeds the standard 
value, it is necessary to replace the lubricating oil or the gearbox. Please contact our company's service center 
for assistance.

Required tools: Iron particle concentration meter. We recommend using the OM-810 model manufactured by 
Guangxing for measuring lubricating oil iron particle concentration.

Warning

The robot maintenance should be regularly lubricate and inspect to ensure efficiency as following.  

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a.
b.
c.

d.

Supplementary Note

J1/J2/J3/J4 axis reducer, the motor button gearbox and hand part lubricating oil must 
change lubricating oil every 20000 hours or every 4 years based on following steps
（every 10000 hours or 2 years  when use for loading）. For lubricating oil change or 
supplement, it is recommended to use following given directions.  

Position Direction

J1 J2 J3

J1-axis reducer

Any

Any  Any

J2-axis reducer 0°

J3-axis reducer 0° 0°

J1/J2/J3 axis reducer lubricating oil reaplacement steps

Move the robot to the lubricate position introduced by above table. 
Cut off power.
Use assigned type lubricating oil. If use other lubricating oil assigned type, it may damage reducer or 
cause other problem.   
In case of the collapse accident, eliminate the remain oil on the ground and the robot. 
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Remove the cover pointed by the arrow in the above figure, and you could found injecting port. J1 injection 
port is on the button of the robot.

6.3 6.3 Mechanical Arm Timing Belt Maintenance 

According to the description in Chapter 3, the tray-type mobile robot product is currently only compatible 
with two models of Leantec robotic arms: R41-LA917-6-Y and R41-LA1206-10-R. Therefore, the maintenance of 
the robotic arm timing belt in this section is applicable only to these two robot models；

The robot's joint motion axis uses synchronous belt drive. Loose belts may cause abnormal noises and 
reduced accuracy. Therefore, it is required to inspect the timing belts every 6 months to prevent issues caused 
by belt loosening.

6.4 6.4 Trolley Component Maintenance   

6.4.1 6.4.1 Rodless cylinder maintenance

Description

The double-layer tray trolley utilizes four rodless cylinders. Among them, two cylinders serve as 
active cylinders to drive the relative movement of the trays. The remaining two cylinders function 
as auxiliary support and slide along non-powered tracks. It is crucial to ensure that these tracks are 
free from stains, iron scraps, deformation, or damage. Otherwise, it may pose risks such as 
equipment malfunctions or collisions, preventing the proper operation of the device；

1、Daily Maintenance：

After daily production and processing, it is necessary to inspect the cylinder guides for any debris, 
such as iron scraps. Prompt removal of these impurities is essential to prevent hindrance to 
cylinder movements and ensure the device operates smoothly. After clearing the debris, apply 
lubricating oil to the guides to prevent rust and corrosion, ensuring the equipment runs smoothly 
without issues. Inspect the tabletop under the fixed tray for any accumulated cutting fluid. Avoid 
letting the coolant flow into the electrical cabinet through mounting holes, which could damage 
the electrical circuits. Clean up the accumulated cutting fluid promptly to prevent potential 
damage.；

2、1000 hours maintenance

Beside from usual daily maintenance, check whether the plate fixed screw is loosen, plate back 
board connection is stable and shake the plate to check whether the connecting face of fix screw 
and cylinder shakes, distorts or damages every 10000 hours.   

Hint

The adjustment of timing belt  needs to be done by professional with special tool.  The robot is required 
zero point calibration after changing！ Please contact our company if there are any problem.



Hint

Since the customers would adopt different specifications mechanical arm based on distinct demand and 
the arm timing belt maintenance content is very long, the operation is not described in detail here. 
Contact the LEANTEC staff when doing timing belt maintenance！


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6.4.2 6.4.2 Trolley Robot Product Vulnerable List

The list of vulnerable components for Leantec's tray-type trolley is as follows. Regular inspections of these 
components are necessary to assess wear and tear, facilitating maintenance or replacement to extend the 
lifespan of this double-layer automatic tray system.

Plate trolley robot product vulnerable components list

Name Specification Brand Note

Rodless cylinder 
sensor switch

KL3046 Domesti
c

4 Cylinder push out 
signals. 

Two position five 
way solenoid valve

SK-5-2-0-1-24DC-L CHELIC Other brands are 
available for 
replacement

Pipe direct/double 
connector 

SQH 8-6、SQH 8 、
SQY 8-6、SQY8

CHELIC Other brands are 
available for 
replacement

Air combination 
unit

/ AIRTAG Adjust air pressure. Oil 
and water separation

Controlling button / Domesti
c

3 self-resetting 
buttons, two of them 
with lights.

Tower light / Domesti
c

Double joint reverse 
customized type

Gripper cylinder
（Options 
available）

HDQ32 CHELIC After the selection of 
gripper belongs to

Three jaw gripper 
sensor

CS-9D CHELIC After the selection of 
gripper belongs to
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•

•
•
•
•

7 7 Robot Zero Point

7.1 7.1 About Robot Mechanical Zero-point

What is mechanical zero point?

The robot would pre-defined an original status, the robot respective remains 0 in this posture. From the mechanical 
angle view, zero point posture is that a specific angle is formed between adjacent connecting rods.  From the 
software view, since the robot could record the joint angle by encoder, zero point posture is the robot posture that 
servo rotate to specific encoder. 

Therefore, the mechanical zero point can be interpreted in two ways. From the observer's perspective, the 
mechanical zero point corresponds to the robot's posture when its various joints are moved to specific positions. 
From the control system's perspective, the mechanical zero point corresponds to the numerical values of several 
encoders. The zero point serves as the reference for the robot's coordinate system. Without the zero point, the 
robot cannot determine its position. To achieve the highest possible absolute positioning accuracy, it is necessary 
to calibrate the robot's zero point, ensuring that the mechanical zero point and algorithmic zero point are as close 
as possible. 

In general, it is need to calibrate zero point again ：

After change the mechanical system component like motor, synchronous belt, 
reducer.
Severe collisions with workpiece or environment.
Move the robot joint by hand without controller. 
Re-install The whole system.
Encoder battery discharge. 

7.2 7.2 Zero Point Calibration

Description

The purpose of zero point calibration is to align the theoretical zero point in the control 
algorithm with the actual mechanical zero point, allowing the mechanical linkage 
system to accurately respond to the control system's position and velocity commands.

In simpler terms, zero point calibration involves rotating the robot's various joints to 
specific angles using predetermined positioning devices designed on the mechanical 
body. The control system is then notified to record the encoder values of each joint 
motor at that moment.

Calibration 
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item R41-LA917-6-Y

Standard schematic diagram

Standard description

The R41-LA917-6-Y series robot utilizes stickers for 
calibration on all its joints, as shown in the 
diagram above. The zero point is indicated when 
the top and bottom triangles have their apexes 
pointing in the same direction.

7.3 7.3 Standard Steps

Calibration steps
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Operate Description

1 Log in to the system with users above the 
Expert level and enter the zero-point 
calibration interface.

Zero calibration can only be done in manual 
mode with no program running.

The zero calibration interface is located in the 
"calibration" classification.

2 In joint coordinate jog mode, please calibrate 
the robot starting from axis 1.

Different robots have different mastering 
calibration tool. Please refer to the manual for 
the corresponding robot.

3 When the corresponding axis moves to the 
zero position, click the "calibration" button 
of the corresponding joint on the HMI to 
complete the calibration of the joint, and 
then move on to the next joint.

It is recommended to wait for the calibration of 
the previous joint to be completed before 
calibrating the “calibration” button of the next 
joint.

4 Repeat step 3 until all joints of the robot have 
been calibrated.

More About

For more using, programming, parameter setting about robot, teach pendant, controlling cabinet, please refer to 
《SYNTEC robot controlling system operation manual》.

About LEANTEC robot R41-LA917-6-Y product detail, please refer to its robot product corresponding product 
manual.

Address：Building C, No.9 Chunhui Road,Suzou Industrial Park,China

LEANTEC intelligence：https://www.leantec.com.cn
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