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WARNINGS 
 

Before using this product, 

Please read this manual carefully and confirm that 

you understand its content! 

 
SHFULAI (Shanghai) Intelligent Equipment Co., Ltd. 

(abbreviated as SHFULAI) reserves the right to modify the 

products and product specifications in this manual without prior 

notice. 

SHFULAI Laser is not responsible for direct, indirect, special, 

incidental or corresponding losses or liabilities caused by improper use 

of this manual or this product. 

SHFULAI has the patent rights, copyrights and other intellectual 

property rights of this product and its software. Without authorization, 

it is not allowed to copy, manufacture, process or use this product 

and its related parts directly or indirectly. 
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1 Safety 

 

1.1 Safety information 

 
Before using this machine, please read and understand this user manual and be familiar with the 

information we provide. This user manual provides important information about machine operation, 

safety and other aspects for you and all future users for reference. In order to ensure safe 

operation and the best performance of the machine, please follow the precautions and warnings 

below and other information in this manual to operate. 

● Fiber laser sources of this series belong to Class IV. The laser sources of this series emit laser 

radiation of not less than 200W in surroundings of the wavelength range around 1080nm±5%. 

Prevent the eyes and skin from direct contact of the radiation emitted or scattered from the light 

output end. 

● Do not look directly at the laser output head. Make sure to wear laser protective glasses when 

operating the machine. 

● This laser source emits invisible light. Do not let the laser output head toward people when using it. 

Please wear laser protective glasses when the laser source is running. 

● Please do not open the inside of the machine, because there are no product parts or accessories 

available for users. All maintenance or repairs must be handled by the Shanghai after-sales team. 

Laser Source classification: 

This series of laser sources belong to class IV laser: direct laser irradiation will definitely cause 

irreparable damage to the eyes, as well as skin burns and burned items. In some cases, the reflected 

light and scattered light of the laser can also cause eye damage and skin burns. . Safety signs and their 

locations 
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The above two labels means laser radiation 

The machine uses single-phase 220V, 50Hz alternating current. 

 

 
Warning: 

1) When using the laser, ensure reliable grounding to avoid possible personal injury. 

2) There are no built-in parts available for use. All repairs should be carried out by our company's 

personnel. To prevent electric shock, please do not damage the label and remove the cover, 

otherwise any damage to the product will not be covered by the warranty. 

3) The output head of the laser is connected with the optical cable. Please handle the QBH output 

head carefully when using it to prevent dust or other pollution. When cleaning the protective lens, 

please use a special wiping tool. 

4) If the laser source is used in a manner not specified in this manual, the protection function will be 

weakened. Therefore, the product must be used in a normal environment. 

5) When the laser source is in operation, it is strictly prohibited to install QBH output head. 

6) The laser is using water cooling method to dissipate heat, and it must be ensured that there is 

enough water flow to dissipate heat. 

7) Do not look directly at the QBH output head. When operating the machine, make sure to wear a 

laser protective glasses all the time. 

8) Power interruption is very harmful to the laser source, please provide continuous and 

reliable power. 

9) The QBH protection window is strictly prohibited from being opened by the customer to 
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prevent damage to the output head caused by pollution such as falling dust. 

 

 
Precautions: 

Before turning on the 220V AC power supply, make sure that the connection is the correct 220V 

voltage. If the power supply is incorrectly connected, the laser source will be damaged. If the 

controller or regulator is not used within the scope specified in this manual, it will cause harmful 

radiation. It is very important to keep the protective lens clean. Do not touch the protective lens 

and do not use any solvent to clean the lens. If necessary, use lens paper to clean the lens. The loss 

of light may be caused by incorrect operation and this kind of loss is not covered by the warranty. 

 
1.2 Laser safety and protection 

 
Fiber laser sources emit laser with a wavelength of around 1080nm. According to the European 

standard EN 60825-1, the laser sources of this series belong to Class 4 lasers. This type of laser is an 

infrared laser that is invisible to the human eye and can cause irreversible damage to the retina and 

cornea. And due to the laser power emitted by the optical fiber output head is greater than 1000W, 

it is a high-power industrial processing laser; any part of the human body, such as eyes or skin, 

directly or indirectly exposed to such a high-power laser will cause serious personal injury. 

Therefore, the customer's relevant operators must wear suitable and certified laser protective 

glasses during the operation of the laser equipment, and set up obvious protective devices around 

the laser and processing machine tools to avoid accidents. 

 
 
 
 
 
 
 
 

 
Laser safety protective glasses 
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1.3 Electrical safety 

 
a) Do not damage the power wires and cables. Do not step on, twist or pull the cable. Cable damage 

can cause electric shock, short circuit, and fire. 

b) When there is a burning smell, abnormal sound, abnormal heat, smoke and other abnormal 

phenomena, please turn off the power to stop the operation, and contact our company 

immediately, otherwise there will be dangers of electric shock or fire. 

c) Foreign objects, especially metal or conductive objects, should be avoided inside the equipment 

to prevent short circuits or malfunctions. 

d) Do not use this equipment in a humid environment. Water in the electrical part may cause electric 

shock or short circuit. 

e) When replacing the laser xenon lamp, be sure to cut off the power supply of the welding 

machine. 

f) When the equipment does not need to work, do not power on it. 

 

1.4 Material safety 

 
a) For the stains out of the system, please wipe it with a dry cloth or a slightly damp cloth. If 

necessary, wipe it with a diluted neutral detergent or alcohol. Please do not use special solvents, 

gasoline, etc., otherwise it will cause structural deformation or surface discoloration. 

b) Avoid placing containers with liquid on the cabinet. Spilled water will damage the insulation, and 

corrosive liquids will corrode the equipment. 

 
1.5 Fire safety 

 
a) It is forbidden to pile up flammable and explosive materials and sundries around the machine. 

Sparks splash out during welding, and a fire may occur if combustible materials are encountered. 

b) Do not place flammable and explosive materials on the optical path or where the laser beam 

may be irradiated. If the laser beam irradiates flammable and explosive materials, it 
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may cause fire or explosion. 

c) Do not cover the equipment with blankets, cloths and other textiles during use, so as to prevent 

the equipment from heating and causing a fire. 

d) Once the machine causes fire or explosion, be sure to cut off all power and use carbon dioxide 

or dry powder fire extinguisher to extinguish the fire; or use dry sand to extinguish the flame. 

 
1.6 Installation and debugging 

 
Installation Environment 

Main power supply: power supply grid fluctuation <5%, power supply frequency 50Hz, single- phase 

220V, 10A, grid ground wire meets the requirements of the national standard of the computer 

room. 

Cooling water: deionized water or pure distilled water and keep it clean 

Note: 

1. A leakage protector or air switch must be installed. 

2. The power cord must be more than 4 square meters, and the three wires of zero fire ground must be 

divided into colors. 

3. It must be grounded safely. 

4. If the power grid fluctuates severely and there is equipment that affect the voltage nearby, it is 

recommended to use a voltage stabilizer to ensure the stability of the equipment. During the 

installation process, please note the following: 

a) Please designate a person with sufficient knowledge and experience of lasers and laser devices 

as the equipment administrator. 

b) This equipment must be installed in a fixed, non-inclined place. Inclination or tipping of the device 

will cause malfunctions. 

c) This equipment is a heavy current equipment. The installer must have a qualified electrician 

qualification and be connected to electricity in accordance with the national electrician regulations. 

The electricity must not be turned on before the equipment is installed. It can be powered on when 

safety is ensured. 
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d) Please operate the switches and buttons carefully by hand. Random operation or operation with 

screwdrivers, pen points and other objects may cause equipment failure or damage. 

e) Please operate switches and buttons one by one in order carefully, to avoid switching multiple 

switches at the same time to cause equipment failure. 

f) The outer panel and cover are connected to the main body of the equipment with grounding wires. 

After removing the outer panel and cover, be sure to reconnect the ground wire if the original 

position is restored. 

 
2 Product Description 

 

2.1 Introduction to the components of the whole machine 
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2.1.1 Design and function 

 
1. The whole machine is moved by pulleys, which is convenient for welding operators to move to 

different positions for welding. 

2. The 7-inch touch screen is convenient for the operators to modify the process parameters 

according to different materials and thicknesses. 

3. The power button and emergency stop button protect the personal safety of welding operators. 

4. Drag-type optical fiber cable, welding swing motor cable and safety lock ground wire are 

convenient for welding operators to weld in different environments, while the safety lock ground 

wire protects the personal safety of welding operators. 

5. The automatic wire feeding mechanism ensures that the welding gap is firm and beautiful. 
 

 
Special remind: The safety lock ground wire must not share the ground or workbench with other 

large currents such as argon arc welding and carbon dioxide welding. Otherwise， it will cause the 

electronic circuit of the controller to burn out. 
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2.1.2 Technical parameter 

 
Cooling system 

The refrigeration system needs pure distilled water, which can not only protect the laser and 

welding handle， but also prolong the service life of the laser. DO NOT use tap water. 

 
Technical parameter 

Dimensions: 1130*660*1265 (length*width*height/mm) Whole 

machine weight: 150Kg ~ 190Kg 

Input power: AC220v/50Hz 

Length of welding head following line: 5 meters 

Maximum power consumption: (ADLWF1000) 6Kw / (ADLWF1500) 9Kw Working 

environment: 15~35℃ /humidity ＜70% /no condensation Applicable plate tube: 

0.3mm ~ 5mm 

Gap requirements: 0.1mm ~ 1.6mm 

Fiber length: 10 meters 

 

Customer power requirements: 

ADLWF1000: 3*4mm² power cord, D40A, 2P circuit breaker 

ADLWF1500: 3*6mm² power cord, D63A, 2P circuit breaker 

 

Remark: The above parameters are different according to different models of machines and lasers. 

For details, please correspond to the actual machine model and the brand model of the laser. 
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2.2 Introduction of handheld welding joint 
 

The figure shown in the above pictures means: 

1. Copper nozzle: customers can change the corresponding nozzle according to different welding 

processes (copper nozzle at the internal corner, copper nozzle at the external corner, copper 

nozzle for wire feeding, etc.). 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
2. Threaded steel pipe: twist the threaded pipe to adjust the focal length, and the adjustable 

distance is ± 3mm 

3. Air pipe interface: protective gas blowing port. 

4. Conducting signal wire: it is connected with the copper nozzle. When welding, it will 

5. touch the iron plate ground wire to produce a circuit, which plays a role in safety protection. 

6. Installation port of protective lens: the protective lens has a water-cooling structure, so the 
service life of the protective lens is longer. It is recommended to use an alcohol dust- free cotton 
swab to wipe the dust off the protective lens once a day. 

7. Circulating water circuit: the cold water circulating structure is used to cool the reflector and the 
internal structure of the gun body. 

8. LCD: used to display whether the parameters set by the system and the signal of the welding joint 
are normal. 

9. Gun handle aluminum oxide process, light and comfortable. 

10. Light out trigger button: after changing the handle structure and trigger button position, it can be 
used for left and right-hand operation to solve the problem of inconvenient operation for left-
hSHFULAIs. 

11. QBH locking sleeve: pay attention to cleaning when installing the QBH connecting end of the laser to 
avoid dust entering the gun body. After installation, seal the connecting section with masking paper.

 

 

Cutting nozzle 

 

 

Nozzle for wire feeding 

 
 

 

Nozzle for external fillet 

welding 

 
 
 

Nozzle for internal fillet 

welding 
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2.2.1 Design and function 

 
Internal design dexterous, excellent interactive control system, expand the processing parts 

tolerance range and weld width, solve the disadvantage of a small spot, weld forming is good. It is light 

in shape and comfortable in grip with ergonomic design method. It is easy to control and operate. 

With multiple safety alarms, the light will be automatically locked after the workpiece is removed, 

with high safety. 

The weld is beautiful, fast, no consumables, no traces, no discoloration, no need for later grinding. 

It can be equipped with a variety of angle nozzles to meet the welding requirements of different 

products. 

 

2.2.2 Auxiliary Medium 

 
Assistance gas 

To protect the welding joint from oxidation and make the welding joint well, the protective gas should 

have the chemical characteristics of no harmful chemical reaction with the welding material 

The quality of assistance gas must comply with ISO 8573-1:2010, class 2.4.3 standard, without 

impurity particles, water, and oil. The higher the purity of assistance gas is, the longer the life of the 

protective lens is. 

 

Technical parameter 
 

Interface Type QBH 

Power range 1000W~2000W(According to the sales order) 

Laser wavelength 1064~1080nm 

Spot adjustment （0.2-5）mm 

Collimated focal length 50mm focus 
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Focal length 120/150 mm 

Protective lens D20X2 mm 

Cooling method Water-cooling 

Handle weight 1.2KG 

Mode selection Point-line-circle-double 0-triangle-8 shape 

 
 

2.3 Introduction of lasers and chillers 
 
 

 
 

 
Attention: 

❖ Please drain the old distilled water from the chiller every two to three months and replace it 

with new pure distilled water. 

❖ Please use compressed air to blow clean the cooling filter of the chiller regularly every 

month. 



SHFULAI LASWER WELDING MACHINE MANUAL 

17 

 

 

 

❖ Please check it regularly whether the liquid level of the chiller is within the required 

scale line. 

 
2.3.1 Laser switch instructions 

 
Laser emergency stop button: press the self-locking button, power is off ; rotate to the right and 

release, the machine restart. 

 

Laser key switch: rotate the left side (REM)-- external control of the laser; 

rotate the right side (ON) -- single machine operation of the laser source; stay in the 

middle (OFF) – laser source power off 

 
 

2.3.2 Instructions for the switches and connections of the chiller 

 
Discharge of wastewater: open the vent, use the water tray or water pipe to lead into the drain, 

open the gate valve, and the wastewater will flow out automatically. 

 

Adding pure distilled water: turn the plug head of water inlet anticlockwise, pour in pure water, and 

observe the change of actual liquid level. When the liquid level is in the green area, the water level 

is normal. When the water level is in the red area, it means that the actual cooling water level is 

insufficient; when the water level is in the yellow area, it means that the actual liquid level is too full, 

and it must be discharged to meet the requirements. 

 

Chiller parameter setting: the cooling water temperature or other parameters can be set through 

the SET,▲, or ▼. (This parameter has been well set in the factory and does not need to be modified) 
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2.4 Structure and accessories of wire feeder 
 
 

 

1. Wire feeding clamp, wire feeding copper nozzle, and welding copper nozzle. 

2. The internal structure of the wire feeder adopts a high-precision fully enclosed low-speed motor 

and double drive wire feeding structure, which makes the wire feeding more smooth and powerful 

without jamming. It is equipped with a draggable Vientiane wheel, which can be easily moved at any 

time. 

3. Closed case design with movable handle. 

4. Wire feeding regulator, high precision speed control knob, higher adjustable range of wire 

feeding speed. 

 

3. Steps of installation and use 

Step 1: Fill the water tank of the chiller 

Open the front cover of the cabinet, pour pure water into the water tank filling port, and add 
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the water level to the green line for the first use 

Note: The water level should not exceed the green line, and the water should be changed at least 

once a month 

In order to ensure the safety of the equipment, the laser cooling system needs to meet the 

following requirements: 

1. Distilled water or purified water is used as cooling water, distilled water is recommended; 

2. When starting the chiller cooling system for the first time, check the entire water system and 

joints for water leakage. The external water pipe must be installed and connected in accordance 

with the water inlet and outlet marked by the laser; 

3. In order to prevent the growth of microorganisms and molds in the water in the chiller from 

causing pipeline blockage, it is recommended to replace the cooling water every 3 to 4 months to 

ensure the quality of the cooling water; users are not recommended to add antibacterial agents 

casually; 

4. When the ambient temperature of the equipment is between -10℃ and 0℃, antifreeze must be 

used (please consult the after-sales department for the specific model), and replace 

it every 1 to 2 months. When the ambient temperature of the equipment is lower than -10℃, 

it is necessary to use a chiller with heating function, and to ensure that the chiller runs 24 hours a 

day to prevent the cooling water from freezing. 

5. If the laser is not used for a long time, the cooling system and the cooling water inside the laser 

should be drained, otherwise the laser equipment will be damaged. Please use a compressed gas 

with a pressure of less than 0.3MPa to drain, otherwise the water cooling system will be 

irrecoverable damage. 

 

Step 2: Connect the power 

L is the live wire, N is the neutral wire, and PE is the ground wire. 

Notice: 

1. When wiring the laser source power supply, ensure a reliable and effective ground 

connection to avoid leakage and electric shock. 
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2. When the laser power is not disconnected, it is strictly forbidden to plug or install the QBH output 

head to avoid laser damage. 

3. The QBH output head of the laser needs to be handled with care. Pay attention to dust. Please 

carefully check the end face of the output head before use to prevent dust or other pollution. 

Please use special lens paper when cleaning the output end face. Please refer to " Chapter 10 

Maintenance and Maintenance of Main Components of Equipment". 

4. Do not look directly at the output head. When operating the machine, make sure to wear 

protective glasses. 

5. If the laser is used in a manner not specified in this manual, the laser may be in an abnormal working 

condition and cause damage. As a result, the company will not be liable for any repair or 

compensation if the laser is damaged. 

 
 

Wiring image 

 
 
 

Step 3: Turn on the main power of the machine, on the left side of the back of the machine (as 

shown below) 
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Press the chiller button, the laser button, and the system button on the control panel in turn (as 

shown below) 

Note: The red button on the left is the emergency stop button. 

Open the cabinet door, and when the water temperature of the chiller reaches the setting 

temperature, turn on the laser switch and turn it to the "REM" position on the left. The green 

indicator light "POWER" on the left is in normal condition (different laser source may differ.) 
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Introduce of Super laser welding system 

 
Thank you for choosing Super Powerful Laser Welding, Cleaning and Cutting three-in-one System. This user manual 

provides you with important safety, operation, maintenance and other information. Therefore, before using this 
product, please read this user manual carefully. To ensure safe operation and optimum product operation, please 
observe the following cautions and warnings and other information in this manual. 

1、Overview 
This manual covers general descriptions of the SUP series system, including basic installation, factory settings, 

operation and maintenance services, etc. 
The Super Powerful Laser Welding, Cleaning and Cutting three-in-one System is the latest system that rolled out by 

our company which can support handheld laser welding, laser cleaning, and laser cutting at the same time. The system 
will switch its operating mode flexibly due to different application scenarios, providing diversified solutions for users' 
different application requirements. The product, equipped with multiple safety alarms and active safety power and 
light cut settings, covers welding heads/cleaning heads and self-developed control system. 

The product is developed on the basis of the hand-held welding heads that our company has produced in large 
quantities, which makes it reliable and stable. The product can be adapted to various brands of fiber lasers. Meanwhile, 
the laser head can work stably for a long time under 2000W because of the optimized design of the optics and water 
cooling. 

 
Features: 
● Basic features: The product with a self-developed three-in-one control system can be flexibly switched the mode of 
welding, cleaning, and cutting. It sets up multiple security alarms and can be operated easily and flexibly. 
● More stability: All parameters are visible and the status of the whole machine will be monitored in real time, so that 
we can avoid problems in advance and troubleshoot and resolve issues easily to make sure that the system can work 
stably. 
● Craft: Craft parameters can be set, and various craft effects can be tried flexibly. 
● Stable parameters and high repeatability: Nozzle Air Pressure and Lens Status will be determined,.In this case,as long 
as the power of the laser is stable, the craft parameters must be repeatable, which greatly improves efficiency. 

1.1 Operating environment and parameters 
The system provides clients with several options for the different application requirements. The following are these 
options. 
 

Option One：Handheld Laser Welding Head (SUP20T) + three-in-one system control box + display screen. 

 
This matching option is to directly use the hand-held laser welding head (SUP20T) to realize welding, cleaning and 
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cutting. The advantages of this solution are economical and convenient to use, but the disadvantage is that the 
scanning width is narrow during cleaning and the cleaning efficiency is average. 
Table 1.1 shows the operating environment requirements and main parameters of the handheld laser welding head 
(SUP20S): 
 
 
 
 
 

Table 1.1 Operating environment requirements and main parameters of Scheme 1 
 

Supply voltage (V) 220V±10% AC 50/60Hz 

Place the environment Flat, no vibration and shock 

Working environment 

temperature (℃) 
10～40 

Working environment humidity 
(%) 

＜70 

Cooling method Water cooling 

Applicable wavelength 1064nm（±10nm） 

Applicable power ≤2000W 

Collimation D20*5/F60 

Focus D20*4.5/F150 

Reflection 30*14 T2 

Protective lens specifications 18*2 

Maximum supported air pressure 10Bar 

Focus vertical adjustment range ±10mm 

Spot adjustment range (handheld 
welding mode) 

0～6mm 

Spot adjustment range (cleaning 
mode) 

0～20mm 

Weight 0.8kg 

 

Option Two：Handheld laser welding head (SUP20S) + F400 focusing lens + three-in-one system control box + display 

screen. 
This kind of matching scheme is: directly use the handheld laser welding head (SUP20S) to realize welding, cleaning and 
cutting, but when used for cleaning, replace the F150 focusing lens that comes with the SUP20S with the F400 focusing 
lens. The advantage of this scheme is that it is more economical and convenient, and the scanning width can reach 
50mm during cleaning, which is higher than the first scheme in cleaning efficiency. 

The operating environment requirements and main parameters of this program equipment are shown in Table 1.2： 

Table 1.2 Operating environment requirements and main parameters of Scheme 2 
 

Supply voltage (V) 220V±10% AC 50/60Hz 

Place the environment Flat, no vibration and shock 

Working environment 

temperature (℃) 
10～40 

Working environment humidity 
(%) 

＜70 

Cooling method Water cooling 

Applicable wavelength 1064nm（±10nm） 
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Applicable power ≤2000W 

Collimation D20*5/F60 

Focus (handheld welding mode) D20*4.5/F150 

Focus (cleaning mode) D20*4.5/F400 

Reflection  30*14 T2 

Protective lens specifications 18*2 

Maximum supported air pressure 10Bar 

Focus vertical adjustment range ±10mm 

Spot adjustment range (handheld 
welding mode) 

0～6mm 

Spot adjustment range (cleaning 
mode) 

0～50mm 

Weight 0.8kg 

 

Option Three：Handheld laser welding head (SUP20S) + special cleaning head (SUP20C) + three-in-one system control 

box + display screen. 
The operating environment requirements and main parameters of the handheld laser welding head SUP20S are shown 
in the handheld welding mode in Table 1.1. 
The operating environment requirements and main parameters of the special cleaning head SUP20C are shown in Table 
1.3: 
Table 1.3 Operating environment requirements and main parameters of special cleaning heads 

Supply voltage (V) 220V±10% AC 50/60Hz 

Place the environment Flat, no vibration and shock 

Working environment 

temperature (℃) 
10～40 

Working environment 
humidity (%) 

＜70 

Cooling method Water cooling 

Applicable wavelength 1064nm（±10nm） 

Applicable power ≤2000W 

Collimation D20*5/F60 

Focus D20*4.5/F400 

Reflection  30*14 T2 

Protective lens 
specifications 

18*2 

Maximum supported air 
pressure 

10Bar 

Focus vertical adjustment 
range 

±10mm 

Spot adjustment range 0～150mm 

Weight 0.8kg 

 
 

1.2Attention information 
(1) Before supplying power, ensure that the shell of the whole machine is reliably grounded. 
(2) The laser output head is connected with the welding head. Please check the laser output head carefully when using 
it to prevent dust or other pollution. When cleaning the laser output head, please use special lens paper. 
(3) If the equipment is not used in accordance with the methods specified in this manual, it may be in an abnormal 
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working state and cause damage. 
(4) When replacing the protective lens and focusing lens, please make sure to protect it. 
(5) Please note: When using for the first time, when the red light cannot come out of the copper nozzle, be sure not to 
press the trigger to emit light. 

2.Installation and connection 
2.1Controller interface definition 

 Plug  Definition 
Signal 
type 

 Detailed explanation 

Power supply 

1 -15V Enter 
Connect to V2 of ±15V switching 
power supply, provide -15V power 
supply voltage 

2 GND 
Referenc
e place 

Connect to any COM of ±15V switching 
power supply 

3 +15V Enter 
Connect to V1 of ±15V switching 
power supply, provide +15V power 
supply voltage 

4 GND 
Referenc
e place 

-V connected to 24V switching power 
supply 

5 +24V Enter 
+V connected to 24V switching power 
supply 

LCD screen 

1 G 
Referenc
e place 

Power ground 

2 R Sender 
Data direction: controller → LCD 
screen 

3 T 
Receiving 
end 

Data direction: LCD screen→controller 

4 V Output 
Provide 24V power supply for LCD 
screen 

Signal 
interface 1 

1 GND 
Referenc
e place 

Signal ground 

2 
Air pressure alarm 
signal 

Enter 
The polarity of the alarm signal can be 
set on the setting page, and set to low 
level alarm when not in use 

3 GND 
Referenc
e place 

Signal ground 

4 
Water cooler 
alarm signal 

Enter 
The polarity of the alarm signal can be 
set on the setting page, and set to low 
level alarm when not in use 

5 
Securely lock the 
reference ground 

In 
isolation 

Welding mode: connect the processed 
workpiece and form a loop with 6 feet 
to prevent accidental light emission. 
Cleaning mode: The interface is 
suspended, and no judgment is made 
inside the software. 

6 Safely lock Enter 

Welding mode: connect the blue wire 
of the three-core wire of the welding 
head. 
Cleaning mode: The interface is 
suspended, and no judgment is made 
inside the software. 

7 
Welding head 
light switch 1 

Referenc
e place 

The brown wire of the three-core wire 
connected to the welding head. 
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2.1.1 

Controller power supply terminal 
The power supply terminal uses a 5P interface, and the supplied 24V switching power supply and ±15V switching power 
supply are used for power supply. 
Please note that the 15V switching power supply distinguishes the positive and negative poles, V1 is connected to +15V, 
V2 is connected to -15V, and any COM on the 15V switching power supply is connected to pin 2 GND! 
Please note that the switching power supply must be grounded! 

2.1.2 Controller LCD screen 
The wiring of the LCD screen is included with it, and it can be connected directly. The specific definition is shown in 
Table 2.1 above. 

2.1.3 Controller signal interface 1 
The signal interface 1 uses the 8P interface, which is the input signal interface.  

Signal interface 1 

Pin number Signal definition  Function Description 

1 GND If you need to enable the air pressure alarm signal 
input port (wiring is required), please set the "air 
pressure alarm level" on the setting page of the 
display to the same level as the actual air valve alarm 
level. 

2 Air pressure alarm signal 

3 GND 
If the water tank alarm signal input port needs to be 
enabled (wiring is required), please set the "water 
cooler alarm level" on the display setting page to be 
consistent with the actual water cooler alarm level. 

4 Water tank alarm signal 

5 Securely lock the reference ground 
Welding mode: directly connected to the workpiece. 
Cleaning mode: The interface is suspended, and no 
judgment is made inside the software. 

8 
Welding head 
light switch 2 

Enter 
The blue wire of the three-core wire 
connected to the welding head. 

Signal 
interface 2 

1 Reserved input Enter Reserved 

2 Reserved output Output 
Reserved (synchronized with 4 foot air 
valve signal) 

3 Protection valve- 
Referenc
e place 

Signal ground (reference ground of pin 
2/4) 

4 Protection valve+ Output 
Air valve open: output 24V; 
Air valve closed: no output. 

5 Wire feed-  Welding mode: The wire feed switch 
signal of the wire transfer machine, 
regardless of positive or negative. 
Cleaning mode: no wire feeding is 
required, and the interface is 
suspended. 

6 Wire feed+  

Signal 
interface 3 

1 
Laser abnormal 
signal 

Enter Laser alarm signal 

2 Laser light enable Output Enable signal of laser 

3 24V output Output 
24V output, directly output 24V 
voltage after power on. 

4 GND 
Referenc
e place 

Reference ground (reference ground 
for pin 1/2/3/5) 

5 
0～10V analog 

quantity 

0～10V 

analog 
quantity 

Connect to the analog quantity of the 
laser DA+ 

6 RF-(PWM-) Output Laser pulse width modulation signal- 

7 RF+ (PWM+) Output Laser pulse width modulation signal+ 
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6 Safely lock 

Welding mode: The safety ground lock of the welding 
head is connected to the blue wire of the three-core 
wire. When the welding head touches the workpiece, 
the safety ground lock on the screen lights up. 
Cleaning mode: The interface is suspended, and no 
judgment is made inside the software. 

7 Welding head light switch 1 Connect the brown wire of the three-core wire. 

8 Welding head light switch 2 
Connect the black wire of the three-core cable. 
When the trigger is pulled, the trigger button on the 
screen will be on. 

Note: Please note that only when there is no alarm, and the safety lock and switch signal are displayed in 
green, the subsequent output ports will have normal output signals. 

 
2.1.4 Controller signal interface 2 
The signal interface 2 uses the 6P interface, and the detailed function definition is shown in Table 2.3: 

Table 2.3 Function description of signal interface 2 

Signal interface 2 

Pin 
number 

Signal 
definition 

Function description 

1 
Reserved 
input 

Reserved pin 
2 

Reserved 
output 

3 
Protection 
valve- Air valve open: protection air valve + 24V output; 

Air valve closed: protective air valve + no output. 
4 

Protection 
valve+ 

5 Wire feed- Welding mode: The wire feed switch signal of the wire transfer machine, regardless of 
positive or negative. 
Cleaning mode: no wire feeding is required, and the interface is suspended. 6 Wire feed+ 

2.1.5 Controller signal interface 3 
 The signal interface 3 uses the 7P interface, and the detailed function definition is shown in Table 2.4:  

Table 2.4 Function description of signal interface 3 

 Signal interface 3 

Pin number Signal definition Function description 

1 Laser Abnormal Signal 

If you need to enable it (wire connection is 
required), please set the "Laser Alarm Level" on the 
screen setting page to be consistent with the actual 
laser alarm level. 

2 Laser light enable Enable +, connect to the enable + of the laser. 

3 24V output 
24V output, directly output 24V voltage after 
power on. 

4 GND 
Common ground (reference ground for pin 
1/2/3/5) 

5 Analog + Analog output (default is 0～10V analog voltage). 

6 RF-(PWM-) PWM-modulated signal 

7 RF+ (PWM+) PWM+ modulation signal 

 

Click for details: Laser wiring definition logic:Click for details: Laser wiring definition logic 

https://i.qz.fkw.com/manage/wxAppNewsEditor.jsp?wxappId=103&newsId=136&ram=0.7393751792122392&popupID=173#/newsDetail?id=173
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2.2 Controller wiring diagram 
The wiring of the three-in-one controller is slightly different in different modes, 

 
 Figure 2.1 Wiring diagram of welding mode controller 

 
 

Note: The COM terminal of the ±15V switching power supply and the -V (0V) terminal of the +24V 

switching power supply must be connected to GND. The shell of the switching power supply must be 

connected to the ground, otherwise abnormalities such as no light may occur. 
 

2.3 Optical input interface 
  SUP welding head is suitable for most industrial laser generators. Commonly used fiber connectors include IPG, 
Ruike, Chuangxin, Fibo, Tottenham, Jept, Kaplin, etc. The optics must be kept clean, and all dust must be removed 
before use. The torch head must be placed horizontally when the optical fiber is inserted to prevent dust from falling 
into the interface. 
Installation method 

2.4 Shielding gas and water chiller interface 
 The water pipe and air pipe interface can be installed with hoses with an outer diameter of 6mm and an inner 
diameter of 4mm. The middle is the gas inlet, and the two sides are the water inlet and outlet pipelines (regardless of 
the inlet and outlet directions), as shown in the following figure: 

https://i.qz.fkw.com/manage/wxAppNewsEditor.jsp?wxappId=103&newsId=136&ram=0.7393751792122392&popupID=173#/newsDetail?id=137
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Figure 2.2 Schematic diagram of water pipe and air pipe 

 
    The cooling system is divided into the water circuit part of the welding head and the water circuit part of the optical 
fiber head, which are connected in series, as shown in the figure below: 
 

 
 Figure 2.3 Schematic diagram of the water circuit of the welding head and the optical fiber head 
 

2.5 Welding gun and control box connection interface 
The welding gun and the control box use three wires to connect, including: two-core motor power cord, five-core 
motor signal line, and three-core safety lock and trigger button line. 

3、Control panel operation guide 
 The version number of the control panel of the three-in-one system is 532. You can check the system version through 
the monitoring page. The last three digits indicate the version of the control panel. 
 
 

3.1 Welding mode 

（1）Front page 
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①On this interface, you can see the current process parameters (the process cannot be modified on this page) and 
real-time alarm information. 
②When the power is on The enable default is ON, indicating that the red light defaults to LINE, and the welding mode 
is continuous.When the enable is turned off, the enable signal will not be sent to the laser, which can be used to test 
the gas outlet function. Turn off the red light indicator and the motor stops swinging. At this time, the red light is a 
point for adjusting the center position. The welding mode is divided into continuous and spot welding. When spot 
welding is selected, the spot welding type needs to be set on the setting page. 
③The safety lock is divided into gray and green. When the 5 and 6 pins of the signal interface 1 are short-circuited, the 
display is green. At this time, the light can be emitted by controlling the signal pin "welding head light switch 1, 2". 
④Upper right corner orange The button is a switch button,Click to switch to the cleaning mode selection interface.  

（2）Craft page 

 
 
Scanning speed range: 2~6000mm/s; 

Peak power range: 1W～xW, x is the laser power on the setting page; 

Duty cycle range: 0～100%, the default setting is 100%, usually no need to change; 

Pulse frequency range: 5～100000Hz, 5～5000Hz is recommended; 

Precautions： 

①The process interface contains the process parameters for debugging. There are a total of 10 processes that can be 
saved in this version. 
②The parameters of the craft page can be modified, click the input box to modify, click OK after modification, and 
then save, and click import when using it (modify-save-import). 
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③Some lasers cannot emit light with a power lower than 10%. When the peak power of the craft page is less than 10% 
of the maximum power of the laser on the setting page, all output signals are normal, but light may not be emitted. 
④ The duty cycle is 100% by default, and usually does not need to be changed. At this time, the pulse frequency does 
not work. If you need to use it, please adjust it according to actual needs. Example: 300W peak power, 50% duty cycle, 
and 1000Hz pulse frequency. At this time, the light emission period is 1mS, 0.5mS emits light at 300W, 0.5mS does not 
emit light, and it cycles back and forth. At this time, the airblasts at the welding place and abnormal noise is normal. 
The actual situation is subject to the laser parameters. 
⑤ Click the "Help" button at the top right of the screen to get more related parameter explanations. 
⑥More reference crafts can be viewed in the craftsmanship of the WeChat applet. 

 （3）Settings page 

 
Click "Settings" on the home page, and enter the password 123456 on the password input page of the pop-up window 
to enter the settings page. 
①The laser power is the maximum power calibrated by the laser manufacturer used. Please fill in it correctly. 

②The switch air delay defaults to 200ms, and the range is 0ms～3000ms. 

Example: Set the air-on delay to 1000ms, and the air-off delay to 500ms. The actual effect is that when the trigger is 
pressed, the breath lasts for 1000ms and then the light is emitted. Release the trigger, after the laser stops emitting 
light, continue to vent for 500ms and then stop  
venting. Reasonable setting of the switch gas delay can well protect the molten pool from oxidation and prevent slag 
return from damaging the lens. 
③When the light is turned on, the process power is gradually increased from N1 to 100%; when the light is turned off, 
it is gradually increased from 100% of the process power to N2; (as shown in the figure below): 
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Generally, the preset switching optical power is 20%, and the switching optical progressive time is 200ms; 
④Wire feeding delay compensation is the wire feeding advance time relative to the light signal. It can be used in 
conjunction with the withdrawal function, and it is not set by default; 

⑤The maximum temperature alarm threshold is 65℃, when the value is set to 0, no temperature alarm will be 

detected; 

⑥Scan correction coefficient = target line width/measurement line width, range 0.01～4. Generally set to 1; 

⑦Laser center offset -3～3mm, reduce it and move it to the left, increase it and move it to the right, it is used to 

adjust the red light center of the axis; 
⑧The air pressure/water cooler/laser alarm level signal defaults to low level. When this alarm signal is used, the alarm 
level here needs to be set to be consistent with the alarm level of the external device; 
⑨Spot welding duration is the light emission time in each cycle in the spot welding mode, and the spot welding 
interval time is the stop light time in each cycle in the spot welding mode; 
⑩Click the "Language" box in the lower left corner to switch the interface language. The current version supports 
Chinese, English, Korean, and Russian. Click the "Help" button at the top right to get more related parameter 
information. 
 
 
 

（4）Monitoring page 

 
 
This page displays the status of each signal and device information. Please note that this monitoring interface is only 
displayed when the setting interface is in Chinese, otherwise it is a monitoring page of other versions. 
 
 
①Input signal status 
Laser trigger signal: Press the hand-held welding trigger, the 7 and 8 pins of the signal interface 1 are turned on, and 
the status changes from gray to green to take effect. 
Safely lock signal: safely clamp on the workpiece. When the copper nozzle of the gun head touches the workpiece, the 
status will change from gray to green to take effect. 
Laser/water cooler/air pressure alarm signal: monitor the real-time level status input from these interfaces. 
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②Output signal status 
When the signal is output, the signal in this area changes immediately and can be directly visualized. The monitoring 
signal is a real-time detection circuit signal, which fluctuates within a certain range and has an error of less than 0.3V 
from the final output signal. 
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③Basic equipment information 
Device authorization: The device can be authorized for the duration of use. When the device is used for more than the 
set time, the authorization is displayed as terminated. The factory default authorization is valid for a long time. If you 
need encryption and decryption, please contact our company for inquiries. 
System version: three groups of numbers, the first group is the hardware version, the second group is the program 
version of the microcontroller, and the third group is the touch screen version. 

 
④Power state 
Shows the real-time power supply voltage and current of the device. 

 
⑤Communication status 
The communication between the touch screen and the main board is displayed. If there is no synchronization, check 
the screen connection line. 

 
⑥Diagnosis 
On the monitoring interface, click the "Diagnosis" button to enter the diagnosis interface. No light will be emitted at 
this time, and it is used to measure whether each signal port has an actual output, usually the output value is consistent 
with the detection value. When it is inconsistent, the load is abnormal, such as when the laser does not emit light, by 
switching a single port and using the laser monitoring software or multimeter to measure, it can truly reflect whether 
the signal is sent out. 
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3.2 Mode switching 

                 
Figure 3.2.1 Welding Home Page                        Figure 3.2.2 Switch page 
 

Click the switch button on the welding home page to enter the transition page. Click "Continue" and follow the 
system prompts to power off and restart to switch to cleaning mode. 

               
Figure 3.2.3 Prompt page                      Figure 3.2.4 Cleaning the homepage 

In the same way, you can switch from cleaning mode back to welding mode. 

3.3Cleaning mode 
3.3.1Front page 
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①On this interface, you can see the current process parameters (the process cannot be modified on this page) and 
real-time alarm information. 
②When the power is on The enable default is ON, indicating that the red light defaults to LINE.When the enable is 
turned off, the enable signal will not be sent to the laser, which can be used to test the gas outlet function. Turn off the 
red light indicator and the motor stops swinging. At this time, the red light is a point for adjusting the center position. 
③This mode no longer detects the safety lock signal, so there is no need to modify the wiring after switching the mode. 
④Upper right corner orange The button is a switch button,Click to switch to the welding mode interface.  

 

（2）Craft page 

 
 
Scanning frequency range: 0~100Hz; 
Scanning width range: 0~20mm/50mm/150mm, the maximum width is selected according to the gun body and 
focusing lens model. See the model selection page for details. 

Peak power range: 1W～xW, x is the laser power set on the setting page; 

Duty cycle range: 0～100%, the default setting is 100%, usually no need to change; 

Pulse frequency range: 5～100000Hz, 5～5000Hz is recommended; 

 
Precautions: 
①The process interface contains the process parameters for debugging. A total of 3 processes can be saved in this 
version. 
②2×scanning frequency×scanning width=actual scanning speed. Maintaining the same scanning frequency can ensure 
a relatively uniform scanning trajectory under different scanning widths.     
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③The parameters of the craft page can be modified, click the input box to modify, click OK after modification, then 
save, and click import when using it (modify-save-import). 
④Some lasers cannot emit light with a power lower than 10%. When the peak power of the craft page is less than 10% 
of the maximum power of the laser on the setting page, all output signals are normal, but light may not be emitted. 
⑤ The duty cycle is 100% by default, and usually does not need to be changed. At this time, the pulse frequency has 
no effect. If you need to use it, please adjust it according to actual needs. Example: 300W peak power, 50% duty cycle, 
and 1000Hz pulse frequency. At this time, the light emission period is 1mS, 0.5mS emits light at 300W, 0.5mS does not 
emit light, and it cycles back and forth. At this time, the air blasts at the welding place and abnormal noise is normal. 
The actual situation is subject to the laser parameters. 
⑥Click the "Help" button at the top right of the screen to get more related parameter explanations. 
⑦For more reference crafts, you can check the craftsmanship of the WeChat applet. 
  

（3）Settings page 

 
Click "Settings" on the home page, and enter the password 123456 on the password input page of the pop-up window 
to enter the settings page. Compared with the welding mode, the setting page of the cleaning mode has deleted some 
parameters that are not used for cleaning, and added two parameters dedicated to cleaning, "Tip Type" and "Trigger 
Setting". 
①The laser power is the maximum power calibrated by the laser manufacturer used, please fill it in correctly; 

②The default delay of switch gas is 200ms, and the range is 0ms～3000ms; 

③The scan correction default is 1, and the range is 0.1~4. "Scan correction" × "scan width" of the craft page = actual 
scan width at the focal point (±3mm); 

④The laser center offset is 0mm by default, and the range is -75mm～+75mm. Decrease to move to the left, increase 

to move to the right, applied to adjust the axis of the red light center; 
⑤The temperature alarm threshold is 65°C by default, and the alarm is invalid when it is set to 0°C. 
⑥ Trigger setting: When you select double-click, press the trigger twice to emit light, which can prevent accidental 
touch. Press the trigger once when you choose to click to emit light. 
⑦The air pressure/water cooler/laser alarm level signal defaults to low level. When this alarm signal is used, the alarm 
level here needs to be set to be consistent with the alarm level of the external device; 
⑧ "Tip Type" Click the orange area to enter the model selection page, and select the corresponding scan width 
according to the specific model. If the width does not match the model, the laser may hit the inside of the gun body 
and damage the product. 
 

（4）Scan width selection page 

①"SUP20S-150mm focal length-20mm width" corresponds to the factory default configuration of the 20S handheld 
welding gun. After selecting this model, you only need to disassemble the front-end scale tube and related firmware of 
the welding torch. At this time, the maximum cleaning width is 20mm. 
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②"SUP20S-400mm focal length-50mm width" corresponds to the extended configuration of the 20S handheld welding 
gun. After choosing this model, you need to remove the front scale tube and replace the focusing lens with a D20-F400 
lens. At this time, the maximum cleaning width is 50mm. 
③"SUP20C-400mm focal length-150mm width" corresponds to the standard configuration of the 20C cleaning gun, 
and the entire gun body needs to be replaced with a 20C cleaning gun. At this time, the control box and the screen do 
not need to be replaced, and the maximum cleaning width is 150mm. 

 
（5）Cleaning monitoring page 

 
 This page displays the status of each signal and device information. Please note that this monitoring interface is 

only displayed when the setting interface is in Chinese, otherwise it is a monitoring page of other versions. 
 

4.Cutting function 
This system does not have a professional cutting mode. Based on the actual power of the laser, the welding mode can 
be used for thin plate cutting. 
When you need to use the cutting function, please replace the cutting copper nozzle and set the scan width to 0mm. 
 
Or indicates that the red light is switched to "dot", and the copper nozzle for cutting is replaced to carry out the cutting 
operation. The cutting control logic is the same as welding, it needs to press the trigger and lock the conduction safely at 
the same time. 

5.Maintenance 
How to maintain and replace protective lenses: 
① Before operation, please clean your hands and wipe them dry, and then wipe your hands again with cotton dipped 
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in alcohol. 
② Remove the screws of the protective lens compartment cover in a relatively dust-free place, pull out the protective 
lens bracket, and protect it (covered by masking paper). Check the protective lens. If there is obvious burning on the 
surface of the protective lens, replace it directly. 
③ Then check the white accumulating sealing ring under the protective lens. (If there is any scratch or deformation of 
the accumulating seal ring, it cannot be used and must be replaced immediately. 
④ Wipe the compartment opening and the inside of the compartment cover with a cotton ball dipped in alcohol, 
quickly insert the protective lens holder into the protective lens compartment, and tighten the screws. 
5. Common exception handling 

5.1 Prompt laser/water cooler/air pressure alarm 
① If the above alarm occurs without using the alarm signal, please change the alarm level on the screen setting page. 
② If the above alarm occurs when the alarm signal is used, check whether the alarm of the corresponding equipment 
or the high and low levels of the alarm signal are set incorrectly. 

5.2 The screen doesn't light up/click no response 
① If the screen is not on, make sure that the controller is powered on, and check whether the four-core wire between 
the controller and the screen is correctly wired, and whether the 24V voltage of pin 1 and pin 4 is normal. 
② If the click does not work during normal use, check whether the temperature of the whole machine is too high. 
③ Tap Cannot input, check whether the four-core wire between the controller and the screen is correctly wired, and 
whether the second and third pins are normal. For details, see 2.1.2 on the display of the controller. 
④ There is no response when clicking on the newly installed device. It may be that the system version does not match, 
just use the SD card to re-swipe the program. Please consult our company for the specific version. 

5.3 No light 
① Check whether there is an alarm prompt on the homepage and whether the laser enable is ON; 
② Check whether the trigger signal and safety lock signal on the monitoring page are displayed in green when welding; 
③ Check whether the PWM, laser enable, and analog output on the monitoring page are normal during welding. 
If the above status is normal, please check whether the laser has abnormal alarm. 
Example: The air is fed and the wire is fed but the light is not emitted, which is because the laser is faulty or the laser 
wiring is wrong. If neither the air is vented nor the wire is fed, the input signal may be missing. For details, see: 2.1.3 
Controller signal interface 1. 

5.4 The light suddenly stops during processing 
Check whether the monitoring interface is securely locked and other alarms are normal. 

 
Appendix 
Three-phase power wiring reference for laser welding machine: 
Note: Two-phase or three-phase power depends on the power supply required by the laser and chiller, not the amount 
of wiring harness. 
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Contact us: 

 

Shanghai Fulai Industry Co., Ltd 

Address: Yuanjiang Road 3599, Minhang  

201109, Shanghai, China 

allen@fulaimachine.com 

Wechat/whatsapp: 15502188385 
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