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1. Safety Precautions
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1.1 Safe use of machine
- Eye and skin protection
- The main harm of laser to the human body is the eyes and skin. Any part of the human body will be burned by laser irradiation. Avoid 
placing any part of the body in the optical path of the laser equipment to avoid injury caused by mis-operation.
1.2 Electrical Safety
- Do not touch any switch with wet hands to avoid electric shock. The protective cover of the servo motor and the electrical cabinet have 
high-voltage electrical appliances or electrical components. The operator should be very careful when getting close to these parts or ope-
ning for maintenance to avoid electric shock.
- Do not open the door of the electrical cabinet, or change the machine parameters that have been set. If it is necessary to change, it should 
be operated by a professional who has been trained and approved by the manufacturer, and record the parameters before the change for 
recovery.
- Do not touch the numerical control device, servo device, fan and other live components in the electrical cabinet when the power is on.

[Warning]: After power off, stop for a period of time (more than 15 minutes) before touching the terminals, because that the high voltage left 
between the power line terminals for a period of time after power off. To avoid electric shock, do not touch it immediately after power off.

- Designate safety administrators, determine their scope of responsibility, and conduct safety operations and safety protection education for 
laser processing operators.
- Specify the laser safety management area, and set up warning signs at the entrance and exit of the management area. The content inclu-
des: the power of the laser processing machine, the type of laser, prohibiting outsiders from entering, and protecting eyes and body.
- The operator of the laser processing machine must be specially trained to reach a certain level, and can only operate on duty with the con-
sent of the safety administrator.
- The operator of the laser processing machine or the person approaching the laser during laser use should wear appropriate laser protecti-
ve glasses and protective clothing. In the laser processing area, there must be good indoor lighting to ensure smooth operation of the opera-
tor
- When the laser processing machine is not in use, the switch key should be pulled out and kept by a dedicated person to avoid harm caused 
by mis-operation by idle personnel.

Distilled water: 15L
Electricity: 1-phase, 20KW.

2. SAFETY MANAGEMENT WARNING

3. PREPARATIONS FOR MACHINE INSTALLATION
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- Gas: at least 2 bottles nitrogen or 1 bottle oxygen or high pressure air compressor
- Voltage stabilizer if voltage not stable.

- Laser source: Provide laser light source energy
- Machine: control CNC machining
- Water chiller: cooling the laser source, heat exchange with the laser source, cooling the lens in the cutting head.
- Exhaust fan: extract dust and other waste gas generated during cutting
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4. THE MAIN COMPONENTS AND FUNCTIONS OF THE EQUIPMENT



5. Correct switch on/off sequence
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1. Deactivate Emergency stop
2. Water chiller
3. Machine Power
4. Laser source Power
5. Laser source Start
6. Computer
7. Laser program
8. No error/alarm, cutting head go to 0 point
9. Gas on

1. Sequence of Switching Off:
2. Gas off, release the gas in pipes
3. Water chiller
4. Laser program
5. Computer
6. Laser source Off
7. Laser source Power
8. Machine Power
9. Activate Emergency stop

1. Import graphics
2.  Graphics processing - merge connected lines, remove duplicate lines
3.  Adding lead. The lead direction is opposite - identify inner/outer contour. 
Lead is too long - check the lead-in and lead-out.
4. Add notches or micro-joints. Carbon steel burned corners – set rounded 
corners or cooling points
5. Sort/rank
6. Array
7. Run the frame
8. Setting parameters
9. Calibration
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5.1  Sequence of Switching On

5.2  Sequence of Switching On

05

6. Software Commonly Used Function Flowchart



7. 1Stainless steel cutting
(Focus is negative) (the defocus amount is adjusted according to the plate thickness)

(1) tThe higher the focus, the brighter the cutting surface.
(2) Hard slag on the bottom surface: The focus is too high. The cutting speed is too slow. The gas pressure is too weak.
(3) The lower the focus, the rougher the cut surface.
(4) Soft slag on the bottom surface: The focus is too low. The cutting speed is too fast. The gas pressure is too strong. The laser output power is 
too high.
(5)Not cutting through: The focus is wrong. The laser output power is too low. The cutting speed is too fast.
7.2 Carbon steel cutting
(Focus is positive) (the defocus amount is adjusted according to the plate thickness)

1. Hard slag on the bottom surface : The focus is too low. The gas pressure is too weak. The laser output power is too small. The speed is too 
fast.
2. Rough cutting surface: The focus is too high. The gas pressure is too strong. The laser output power is too high. Material problem.
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in Laser Cutting
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Focus, nozzle, gas pressure, cutting speed, laser output power, lens, center of laser light, calibration and follow-up stability, plate quality, gas 
purity

7.3 Pierce
Non-pierce is suitable for iron plates below 1mm. 1-stage is suitable for 2~6mm. 2-stage is suitable for 6mm and above. 3-stage is suitable for 
10mm and above thickness, which is close to the cutting limit.

Select the 2-stage pierce, perform the 2-stage pierce first, and then perform the 1-stage pierce. The biggest difference between them is the 
nozzle height. 1-stage pierce nozzle height is 3~8mm; 2-stage pierce nozzle height range is 8~15mm; and 3-stage pierce nozzle height is 
12~20mm

7.4 Burst
(1) Burst when laser generated:
a. Gas pressure is too strong (for 2-stage pierce, gas pressure should be less than 0.15MPA. For 1-stage pierce, gas pressure should be less 
than 0.1MPA.)
b. Laser output power is too high (lower the duty cycle first, and then pulse frequency.)

(2) Burst during pierce:
a. Burst during 2-stage pierce: usually caused by too long time of piercing;
b. Burst during 1-stage pierce: usually caused by too strong air pressure or too high laser output power.

(3) Burst when starting cutting after pierce:
The metal plate is not pierced completely. It can be can be judged by observing the piercing spark. Increase the pierce time, or increase a level 
of duty cycle or pulse frequency.

8.1  Coaxial (center point) adjustment of optical path above 750W
The adjustment of the coaxiality between the nozzle hole and the laser beam is as follows:
(1) Stick transparent tape on the nozzle tip.
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8. Commonly Used Basic Operations



User Manual Vs 2020
FC5136S

The tape after "Pulse"
(4)If the center point of the Pulse is sometimes big and sometimes small, pay atten-

tion to whether the conditions are consistent, and whether the focal lens is loose.

Under normal circumstances, there will be a small spot on the transparent tape, 
which is burned by the laser, but if the nozzle center deviates too much from the 

laser center, this spot will not be visible (the laser beam hits the nozzle wall).
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Transparent tape stuck to the nozzle
(2) Set the "Pulse Power" to 10%-20%, and press "Pulse".
(3) Remove the tape and keep its direction in order to compare with the nozzle.



User Manual Vs 2020
FC5136S

1#  Y-Direction Horizontally Adjusting Screw
2#  X-Direction Horizontally Adjusting Screw

How to adjust:
Tighten 2#:  Laser dot goes to upper right
Loosen 2#:  Laser dot goes to bottom left
Tighten 1#:  Laser dot goes to upper left

Loosen 1#:  Laser dot goes to bottom right
Tighten 2# and 1# at the same time:  Laser dot goes upward
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Loosen 2# and 1# at the same time:  Laser dot goes downward
Tighten 2# and loosen 1#:  Laser dot goes to right
Loosen 2# and tighten 1#:  Laser dot goes to left

Tighten X and loosen Y with a small allen wrench to make the laser dot move to the right.
Tighten X and Y at the same time to make the laser dot move upward.
Tighten Y and loosen X to make the laser dot move to the left.
Loosen X and Y at the same time to make the laser dot move downward. 
Adjust the 2# and 1# by 2~5 degrees each time. Adjust slowly.

The cutting head follow function is from a capacitive sensor. The accuracy of the height sensing will decrease after long time use. At this time, 
it needs to be re-calibrated. It is recommended to calibrate once a day before cutting to ensure accurate follow-up.

When using BCS100 for the first time, you must first do servo calibration, then capacitance calibration, and finally do self adjustment. In 
subsequent use, if the capacitance changes due to temperature fluctuation and other reasons, only the capacitance calibration is required, 
servo calibration and self adjustment are not necessary.

Under the cutting system "CNC", click "BCS100" to enter the virtual setting interface of the height controller as shown in the figure.
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Click "F1" to enter the calibration options, as shown in the figure.

(1) Servo Calibration
The purpose of servo calibration is to eliminate the zero drift of the servo motor. 
Click "1" to enter the "Servo Calibration" interface. as the picture shows:
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According to the prompts, jog the cutting head to the middle of the stroke, and click 
"ENTER" to start calibration. As shown:

(2) Capacitance Calibration
The purpose of capacitance calibration is to measure the correspondence between 
the capacitance and position of the floating head (cutting head) and the metal 
board. Click "2" to enter the "Capacitance Calibration" interface. as the picture 
shows:

According to the prompts, jog the floating head (cutting head) close to the board 
surface (the distance from the board surface is about 5~10mm), and keep the 
board surface still and no vibration. Click "ENTER" to start calibration. As shown:
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The calibration process is automatically completed, and it takes about ten seconds. During the calibration process, the user can press the 
"stop" button to forcibly end the calibration. When the calibration is completed, there are 2 targets, each of which has four levels of "excellent", 
"good", "medium" and "poor". The targets calibrated by the above two parameters must be at least "medium", otherwise the system may not 
work normally. The ideal situation for these two targets is "excellent" or "good".

If the calibration result is not ideal, it may be due to the vibration of the metal board. You can move the cutting head to another position and 
re-calibrate. Click "Cancel" to return to the previous interface.

If the calibration result is satisfactory, click "ENTER" to save the settings. The capacitance-position curve will be displayed. The normal curve 
should be smooth, as shown in the figure:

The curve interface displays for about 5 seconds, and then it automatically returns to the superior interface.

(3) Self Adjustment
Click "3" to enter the "Self Adjustment" interface, as shown in the figure:
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According to the prompts, you need to ensure before self adjustment:
a. Servo calibration has been done;
b. Cutting head has been back to the origin, the mechanical coordinates of the Z axis are correct;
c. Capacitance calibration has been done, cutting head can follow normally;
d. There is a metal board directly below the floating head to follow;

Click "ENTER” and the system starts calibration. After the calibration is completed, as shown in the figure:

There are Quick Calibrate and Manual Calibrate.

(1) Quick Calibrate:
a. Calibration after starting up the machine;
b. If there is no alarm/error after replacing the nozzle, you can calibrate with Quick Calibrate.



(2) Manual Calibrate:
a. If an alarm occurs after replacing the nozzle (such as abnormally large capacitance, abnormally small capacitance, or 0 capacitance), 
manual calibration is required;
b. It is also recommended to use manual calibration after reinstalling the ceramic ring or SMA cable.
c. Automatic focusing cutting head

1. Remove the ceramic ring that needs to be cleaned or damaged, and unscrew the lock ring counterclockwise. Pay attention to the two sealing 
rings of different sizes connected to the top of the ceramic ring. Be careful to drop or be deformed by the hot metal board and cause gas leaka-
ge which affects the cutting effect.

2. Precautions for installing the ceramic ring: Before installing, check whether the two sealing rings have been properly embedded in the cutting 
assembly, whether there is any deformation, check whether the ceramic ring to be installed is damaged, especially if the pin is loose. The two 
holes and the bolts should be well aligned.
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8.3  Replace the ceramic ring
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3. What to check after installing the ceramic ring: When installing the ceramic ring, please tighten the lock ring slowly and clockwise. Do not fasten it 
directly with force. The ceramic ring is fragile, otherwise it may cause the ceramic ring to break. After installing the nozzle, check whether the software 
has an alarm. If “floating head alarms, the body capacitance becomes small or the capacitance becomes 0” for calibration, “calibration terminated 
abnormally, the capacitance changes to zero during calibration” and other indications appear, it means that the ceramic ring is not installed well or the 
ceramic ring itself is damaged.
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At present, cutting gas there are nitrogen, oxygen and compressed air.
The oxygen gas path is controlled by a proportional valve. Nitrogen path has no proportional valve, and nitrogen pressure is adjusted on the nitrogen 
high pressure reducing valve at the nitrogen outlet. 
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The external pressure of the oxygen pressure reducing valve is usually adjusted to about 0.8mpa.

Open “Layer Parameter” to load the parameters from the file. Check whether the reference parameter gas pressure in the user 
remarks is the same as the gas pressure set in the Layer Parameter. Note that only when the cutting gas is oxygen, the program 
can adjust the cutting gas pressure. 

0.1x on the pressure reducing valve, that is, 1 bar = 0.1 MPa. For example: If the cutting gas pressure is set as 4 bar, the gas 
pressure on the oxygen pressure gauge during cutting should display 0.4 MPa. If the cutting gas pressure is set as 0.8 bar, the 
oxygen pressure gauge should show 0.08 MPa. Otherwise, the main cause of slagging when cutting carbon steel may be low 
gas pressure.
Cutting carbon steel with oxygen, the thicker the material, the lower the pressure, for example:
1mm carbon steel cutting: the oxygen pressure is about 0.5MPa to 0.8MPa;
2mm carbon steel cutting: the oxygen pressure is about 0.2MPa to 0.3MPa;
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Above 3mm: the oxygen pressure is about 0.04MPa to 0.1MPa; the range of change is small.
10. Maintenance
10.1 Cutting head cleaning and maintenance
1. Brush the dust every day before and after work, and then clean the entire cutting head with a clean white cotton cloth dampened with 
a little of alcohol (do not use compressed air to blow).
2. Every time before cutting, check whether the laser beam comes out from the center of the nozzle, if not, please adjust the optical path 
again. Refer to 7.1 Coaxial (center point) adjustment of optical path.

3. Check whether the protective mirror is clean every day. If it is not, use isopropanol or analytical alcohol (with an alcohol content of 
99.5% or more) to clean the protective mirrors. Clean it without leaving any water marks. Methods as below:
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4.Check whether the nozzle is in good condition and clean every time before cutting. If not, clean the nozzle and replace it if necessary.

1. Z-axis guide rails and screw rods are cleaned with a clean cloth every month. After cleaning, manually apply appropriate amount of lubricating oil 
(Mobil 00# lithium-based grease).

2. Check the integrity and stability of the dust cover every day, and clean metal filings, metal 
blocks and other foreign objects on the dust cover and guide rails.
3. Regularly check the amount of lubricant and add lubricant in time.

This equipment is a dual lubrication system. If the oil volume of the automatic oil pump is too 
low, the system will give an alarm. Please use Great Wall Heavy Duty Vehicle Gear Lubricant 
90 GL-5, and reset after refilling.

10.2 Cleaning and maintenance of transmission system
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1.Clean the filter weekly to ensure good ventilation and heat dissipation.
2. The temperature of the chiller is generally maintained at 22°C to 32°C (high temperature is set to 28-32°C in summer, and low temperature is 
set to 25-29°C, please adjust in time in summer. In winter: low temperature set 22°C, high temperature set 26°C).

10.3 Cleaning and maintenance of the chiller
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3. Change the water every month (using distilled water), clean the water tank every time you change the water, circulate with new distilled water to 
push the dirty water out, and then inject clean water.

1. The electric cabinet should be dedusted once every half month (once a week in bad environment). Before dedusting, the equipment must be 
powered off (Note: Do not touch any wiring terminals within 15 minutes after power off). Use a vacuum cleaner or dry cloth (do not use compres-
sed air) to clean the dust in the electric cabinet.
2. Every six months (every 3 months in bad environment), the industrial computer needs to be cleaned. The motion control card and memory bar 
can be removed for cleaning. Please use a clean dry cloth to clean them.

10.4 Cleaning and maintenance of the electric cabinet
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The saw-shape support bars are replaced every six months (or replace them according to the actual usage), otherwise the cutting effect will be 
affected or the thin plate cannot be cut. Users can purchase plates (normal 3mm carbon steel plates, drawings can be obtained from our after-sa-
les service engineers) for support bars cutting and replacement. 

10.5 Equipment maintenance


