


Safety Warning:

Looking for financing or eager to buy, contact Sales:

Need help, visit us at our Help Center or contact Support:

Do not leave your machine unattended.

Avoid using materials made of carbon or that contain carbon 
components.

Always keep a fire extinguisher and first aid kit nearby.

Do not attempt to access any electrical areas while the 
machine is on. Unplug the machine and wait for an hour 
before accessing panels.

Never stare directly into the laser when running a project. 
Always wear the provided safety goggles.

Inspect your machine before each use. Do not use if the 
machine or its accessories are damaged in any way.

Always maintain a clean work area.

Foreword 
 Thank you for choosing to use the CN series fiber cutting machine produced by FULL 

SPECTRUM. We will provide you with comprehensive after-sales service and solutions. 
Please keep this manual and other accessories in good condition so that you can use this 

product better. 
This manual is only applicable to the standard configuration of our products. For special 

customized products, please read the attached instructions carefully. 
This manual will provide you with instructions on how the product works, how to install it, 
how to use it, how to troubleshoot it, how to transport it, how to maintain it, and how to 

maintain it. If you are using this product for the first time, please be sure to read this 
manual in detail. Improper use may cause the machine to operate abnormally. Failure, 

lowering the service life, and even equipment damage. Personal injury or death! 
Due to the continuous improvement of the products, the products you receive may differ 

from the statements in this manual in some respects. Apologize! 
In order to use this product quickly and effectively, the operator must have the following 

conditions: 
First : The operator needs certain computer expertise, and will use the relevant editing and 

drawing software. The operating system supports AI. DXF. PLT. Gerber. LXD and other 
graphic data formats, accepting international standards generated by software such as 

MAster Cam, Type3, JDPaint, and Wentai. G code. 
Second: Before using this equipment, please master the operation methods of the 

equipment and understand the operation status of each part of the equipment. The 
correct operation is an effective measure to ensure the normal operation of the equipment 

and personal safety.  
The operator of the laser cutting machine must be specially trained to a certain level and 

can be put into operation with the consent of the safety administrator. 
The operator of the laser cutting machine or the person approaching the laser during the 
use of the laser should wear appropriate laser protective glasses. In the area where the 
protective glasses are worn, there must be good indoor illumination to ensure smooth 

operation of the operator. 
sales@fslaser.com  Phone: (702) 802-3101 
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Diagrams:



Chapter 1: Overview 

Laser cutting is a highly advanced processing method used in the machining of metal materials. The CN series fiber 

laser cutting machines produced by our company utilize globally renowned brands of fiber lasers. laser cutting heads, 

linear guides, rack and pinion systems, servo motors, numerical control systems, and other premium components. 

The machine bed is constructed from a high-strength, integrally welded body. Following high-temperature annealing and 

precision machining with large CNC gantry milling machines, the bed offers excellent rigidity, stability, and shock 

resistance. 

The beam is made from aerospace-grade aviation aluminum, formed through 4300 tons of high-pressure extrusion 

molding. After undergoing aging treatment, its strength can reach 6061 T6-the highest strength among gantry materials. 

Aviation aluminum offers numerous advantages, such as good toughness. light weight. corrosion resistance, 

anti-oxidation, low density, and significantly increased processing speed. 

All pneumatic components are imported to ensure advanced and reliable performance. The air circuit is designed to 

support three different cutting gases, which can be freely selected. The entire pneumatic system is built to withstand 

high pressure. When using nitrogen as an auxiliary gas to cut metal materials, the nitrogen pressure can reach up to 3 

MPa. 

To ensure the stability of the pneumatic system, high-quality imported components are employed to greatly enhance 

system reliability. 

The principle of laser cutting involves using a focused fiber laser beam. By utilizing optical fiber transmission, this 

method provides high flexibility, fast speed, low fault rates. reduced maintenance costs, ease of use, and high 

photoelectric conversion efficiency. It is widely used in industries such as metal crafts, hardware manufacturing, 

precision machinery, automotive parts, sheet metal processing, and others. 

Note: The selected laser power should be determined according to the thickness of the material to be cut. 

Chapter 2: Safety Instructions and Precautions 

2.1 Security Management Notice 

Before operating the machine and performing routine maintenance, the operator must read this section carefully to 

understand the machine safety precautions and requirements. and to comply with the relevant safety precautions. 

1. Designate a security administrator to determine the scope of their duties and provide training to laser operations 

personnel for safe operation and safety protection. 

2. Specify the laser safety management area, and set warning signs at the entrance and exit of the management area. 

This includes: laser processing machine power, laser type, prohibiting outsiders from entering, and reminders to protect 

the eyes. Also display the name of the safety management personnel. 

3. The operator of the laser processing machine must be specially trained to reach a certain level and put into use only 

with the consent of the safety administrator. 

4. The main harm of lasers to the human body is to the eyes and skin. Any part of the body exposed to the laser can 

cause burns. Avoid placing any part of your body in the working light path of the laser device to prevent injury from 

misuse. 

2.2 Laser Safety Protection 

The operator of the laser cutting machine, or any person approaching the laser during operation, should wear laser 

protective lenses with a wavelength rating of 1064 µm. The area where protective lenses are used must be well-lit to 

ensure smooth operation. 

Do not place any part of your body under the beam, as it can cause burns or be life-threatening. No one should ever 

face the laser (including the red indicator light) when it is active. 

When the shutter is opened, humans and non-working objects must not be exposed to the laser. It is strictly forbidden 

for the operator to leave during machine operation. If an abnormality occurs while using the machine, immediately press 

the emergency stop switch. 



Oxygen is often used in laser cutting, and sparks are splashed during cutting. Oxygen is a clanger of fire. Therefore, there should be no flammable or explosive materials in the work area, and appropriate preventive facilities, such as fire extinguishers. 
2.4 Prepuation materials befo1·e installation item name Specification m1it Quantity Note l. 500\V-I 500\V: 40 liters Deionized 2. 2000\V-3000\V: 70 water/ distilled 

1 18 liters/ baffel liter 4 liters water/ plllified 3. 4000\V: 120 liters water 4:6000\V: 160 liters 
2 Nitrogen Nitrogen purity 2:99.9% 1 Not less than 4 bottles Batch 
3 oxygen Oxygen pmity 2:99. 9% 1 Not less than 2 bonles Batch 
4 air switch 4P/AC 220V/63A piece I Machine mains po"·er 
5 air switch 3P/AC220V/50A piece I Chiller 
6 air swi1ch 3P/AC220V/32A piece 1 Exhaust fan Laser cutting machine power 

input 

20KVA-100KVA 
(D, 500\V-750\V:20KVA 

7 Power Supply set 1 ®· 1000\V-1500W:30KVA 
AC220V ®· 2000\V-3000\V, 50KVA 

©, 4000\V, 80KVA. 
®· 6000\V, l00KVA 

Air Need to remove oil and 
8 set 1 Ourpur pressure 2: 2Mpa compressor remove water 
9 D1yer High precision oil set 1 water separator Copper or galvanized. l11e machine hos1 needs 2 
10 Ground pin length> 1.5 n1. piece 3 pieces: diameter> 15 mm Laser source need 1 piece. meter/ minute. Used in combination with 
11 Vaporizer piece Withstand rnltage 4.0 liquid nitrogen and liquid Chapter 2: Safety Instructions and Precautions (Continued)The cooling water temperature and the auxiliary gas pressure should be checked frequently during use. Operate theequipment with the operation permit and observe the safety operation procedures. It is strictly forbidden for unauthorizedpersonnel to operate.The laser of this equipment is a Class IV laser product. The fiber laser is invisible. The beam emitted by the lens, thereflection of the lens, and the diffuse reflection of the light may cause damage to the human body (especially the eyes).Personnel must pay attention to safety and take precautions to prevent fire hazards.Exhaust gas generated during laser cutting is harmful to the operator. Ensure that the equipment's dust suction device isoperating properly and that the worksite is well-ventilated.2.3 Electrical Safety PrecautionsDo not touch any switches with wet hands to avoid electric shock. Parts of the machine marked with warning signsindicate high-voltage electrical components. Operators should be cautious when near or repairing these parts to avoidelectric shock. Examples include the protective cover of the servo motor, equipment transformer, and electrical cabinetdoor.Read the machine manual and electrical schematics thoroughly to understand the functions and key operation methods.Do not change machine parameters without proper authorization. Changes must only be made by trained personnel andapproved professionals. Document the original values before making changes in case restoration is needed.Processing lasers typically use voltages of several thousand to tens of thousands of volts. Ensure safety measures arein place to guard against potential X-ray hazards from high-voltage laser components.Avoid touching live electrical cabinet components during power-on. This includes numerical control devices, servos,transformers, and fans. Warning!After powering off, wait at least 5 minutes before touching any terminal. Residual high voltage may still be present evenafter shutdown. To avoid electric shock, do not touch immediately.
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"Differentiate Internal and External Mode" to automatically optimize the lead according to the internal and external modes.Detailed cutting process parameters can be set by clicking the " " button on theright toolbar. The Layer Parameter Settings dialog contains almost all the parametersrelated to the cutting effect. 4. Tool path planning: In this step, the graphics are sorted as needed. Click the sort" button under the conunon or layout menu bar to sort automatically. Click the small triangle below the sort button to select the sorting method. You can control whether the automatic sorting process is allowed to change the direction of the graphand whether the inner and outer modes are automatically distinguished.If the automatic sorting does not meet the requirements, you can click the " button on the left toolbar to enter the manual sort mode. The order of processing is setby clicking the graph in order with the mouse. By holding down the mouse anddrawing a line from one drawing to another, you can specify the order between the two figures. Select several images that have been sorted, and then click the group " �" buttonunder the conm1011 or layout menu bar to fix their order. After that, automatic sortingand manual sorting will no longer affect the group. "Internal graphics, "groups" will always be a whole. You can also sort the graphs inside the group by selecting a "group"and then right-clicking to select the sort within the group. 5. Pre-processing inspection; The machining path can be checked before the actual cutting. Click each aligmnent button to align the graphics accordingly. Drag theinteractive preview progress bar (under the drawing menu bar) as shown below toquickly view the graphics processing order. Click the interactive preview button toview the graphics processing one by one. order. 
Sort 
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Abgnment and Sequence 

SimUlate The simulation can be perfom1ed by clicking the " " button on the







capacitance measurement range (calibration range), the distance between the floating head and the board surface - "set following height" + "dynamic error". When the measurement range is exceeded, the "set following height" + "dynamic error" is always equal to the calibration range. Current Z-axis coordinate: After homing, the Z-axis establishes the mechanical coordinate system. The downward motion coordinates increase. Current Capacitance Value C: The principle of system samplingis to obtain the distance by measuring the capacitance between the floating head andthe plate. The closer the floating head is to the plate, the larger the capacitance value.When the floating head hits the plate, the capacitance will change to zero. Capacitancechange value: This value is the difference between the current body capacitance value and the recorded body capacitance after the last floating head calibration. The square brackets indicate that the real-time calibration function is enabled, and the parenthesesindicate that the function is not enabled. The real-time calibration function is described in 2.5.8 Advanced Parameters. Z-axis jog speed: L jog low speed, H jog high speed. Press the <Shift> button toswitch the jog speed position. Press the <j><L> button to perfonn the jog. 1 Main interface hidden function Button Function <3> View the follow-up parameters (requires the manufacnrrer password to modify the parameters). <4> Follow the real-time error oscilloscope. <5> The capacitor monitors the oscilloscope in real time. <6> Capacitance calibration curve oscilloscope. <7> Record the current capacitance and use it to observe the historical change data of the capacitor. <9> Turns on the follow-up mode of the off-board cutting. <0> Set the current Z axis coordinate to 0. Calibration interface In the main interface, press <Fl> to enter the [calibration interface]. As shown below 
111 SERVO CALIBRATION 
121 CAPACITANCE CALIBRATION 
131 SELF ADJUSTMENT When using the BCS l 00 for the first time, you must first perfonn servo calibration, then perfonn floating head calibration, and then make automatic adjusll11ents. In subsequent use, if the capacitance changes due to temperan1re drift and other reasons, only need to do floating head calibration, servo calibration and automatic adjustment can be done. l Servo calibration The purpose of servo calibration is to eliminate the zero drift of the servo motor. Press <l> to enter the [Servo Calibration] screen. As shown below: 

Please confirm the Mechanical parameter is ri9ht. Jog to the middle of z axis. 
z:+005.280 Low 

[ENT]BEGIN Due to the servo calibration, the motor will oscillate back and forth in small amplin1des. Therefore, you need to jog to the middle of the stroke to prevent the stroke from exceeding the stroke range. Then press <E T> to start the calibration. 
a 1 r 1n servo 

calibrate successful 
Offset: +01.200mm/s 

[ENT]SAVE After the system is automatically calibrated, renrrn to the previous interface. If the servo zero drift value is incorrectly calibrated before, press <F4> to clear the clear zero drift value interface, as shown in the figure below: 
set Offset to 0? 

[ENTJCONFIRM 
[ESCJcANCEL After entering, press <ENT> to confim1 the zero drift value, and renrrn to the previous interface after completion. 2 Floating head calibration The purpose of floating head calibration is to measure the correspondence between capacitance and position betv,een the floating head and the plate. Press <2> to enter the [Floating Head Calibration] screen. As shown below 







Generel 

You can get JP settings assloned automatically If your network supports 
tl"is capabky. Otherwise, you need to ask your network administrator 
for the lll)l)roprial:e IP settlnos, 

0 Q,lltain an IP address automatically 

0 Ute the folowino IP address: 

1P acld.-ess: 

5'J),',etmaslc 0 
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0 Noie: I. \\Then the computer uses other nenvork devices at the same time. such as IPG fiber laser (nenvork connection method), each nenvork connection must be set to a different nenvork segment. For example. set to: 10.1.2.x. 192.168.1.x. 2. After the computer's network card resets the IP. it must be re-disabled - enable the nenvork card. Make the IIC's IP settings take effect. 3.4 cutting head debugging method and common sense The debugging of the machine tool needs to be carried out by professionals. It must be strictly implemented in accordance with the relevant regulations. Please understand the perfonnance of the machine and read the relevant random teclmical data before commissioning. Correct debugging is the basis for ensuring the nonnal operation of the machine. If there is any ambiguity. please contact our company in time. We will give you a satisfactory answer in the fastest time. Note: This debugging method includes the debugging method after the machine is powered on. The fiber laser of the machine is free of optical path debugging, but the operating fiber must be placed strictly in each axis of the towline, and the bending radius must be greater than 200111111. The motion radius is prohibited to be less than 200mm and the fixed radius is less than 100mm. The fiber is slowly w1screwed from the fiber frame, and the fiber length is required along the machine fiber inlet and each axis towline measurement. Make sure that the water pipe cmmections are nom1al and leak-free before starting the machine! The QBH head must be cleaned before QBH insertion. If there is foreign matter, clean it as follows: Use a special microscope assembly to observe the QBH head, use special compressed air or professional cleaning agent ( ethylene propanol) and cleaning tool fiber special cotton swab, special lens paper to clean the dirt such as QBH head dust! It must be ensured that the QBH head is clean and free of contamination before it can be inserted into the cutting head expansion tube I Adjust the cutting head lens coaxial and focus, then try to cut! Repeatedly adjust to the best position! Installation of optical fibers requires that trained personnel install fiber optics, and non-professionals are prohibited from plugging and unplugging QBH! Note on the use of lenses: 1) The surface of the optical lens such as focusing mirror, protective mirror andQBH head should not be touched directly by hand, which may cause scratch or corrosion of the mirror surface. 2) If there is oil or dust on the mirror surface, it will seriously affect the use ofthe lens, and the lens should be cleaned in time. 3) It is strictly forbidden to use water, detergent or other cleaning on the surfaceof the optical lens. The surface of the lens is coated with a special film that can damage the surface of the lens if used. 







effect of the nozzle on the cutting quality is as described above. Therefore, the nozzle 
shall be placed with care, and shall not be damaged to avoid defom1ation; the surface 
of the nozzle shall be cleaned in time. The quality of the nozzle has a high precision 
requirement during manufacrure, and the method is required to be correct at the time 
of installation. If the conditions are to be changed during cutting due to poor quality 
of the nozzle, the nozzle shall be replaced in time. • Selection of nozzle Aperture 
The difference in nozzle apernrre is shown in the following 4-1 fom1 -Nozzle apernire Gas flow rate Melt removal capacity 

Small Fast Strength 
Big Slow Week 

focus is fotmd. During the cutting process, the height adjustment of the operator panel 
can also be manually adjusted according to the situation to change the cutting height 
slightly. It takes enough experienced operators to adjust the height during the cutting 
process. 

Automatically adjust the focus: equipped with the automatic focus cutting head 
equipment, can automatically adjust the focus position according to the parameters, 
the advantage is that it can improve the processing efficiency, can make up for the 
change of focus position caused by the change of optical path. Can improve the 
product yield. 
• A method of fmding 0- focus 

Fonn 4-1: Table of relationship between Aperture and Auxiliary Gas Velocity Place a flat stainless steel plate on the table, draw a straight-line cut height 

The aperrure of the nozzle has <pl.5111111- <p2.0111111- <p2.5111111- <p3.0mm etc. 
three-dimensional cutting of the general thin plate, using the thickness of 1.2 111111 and 
the thickness of 1.5 nun it's enough. The different between both is 
I) Material thickness less then2111111: use<p l.2nun, the cutting surface will be thi1111er: 
use<pl.5 111111, the cutting surface will be thicker. 
2) Material thickness more then 2nun: because the cutting power is high, the relative 
heat dissipation time is longer, and the relative cutting time is also increased. With a 
gas diffusion area of <pl.2 111111 and a small gas diffusion area, it is less stable in use. 
With a diameter of <pl.5 111111, the gas diffusion area is large, and the gas flow rate is 
slow, so the cutting time is more stable. 

In conclusion, the size of the nozzle aperture has a serious effect on the cutting 
quality and the perforation quality. At present, the laser three-dimensional cutting uses 
a nozzle with a <pl.2 nun and <pl.5 111111. 

The larger the diameter of the nozzle, the more the protection of the opposing 
lens is, as the spark of the melt at the time of the cutting is splashed, and the 
probability of the upward impact is large, so that the life of the lens is also shorter. 
• Beam focus adjusttnent 

In the laser cutting process, the relative position of the focal point of the beam 
and the surface of the cutting plate has a great influence on the quality of the cutting, 
and the correct adjustment of the focus position is very important. The laser cutting 
machine is provided with a height automatic follow adjusting device, and when the 
height of the plate is changed, the numerical control system can automatically adjust 
the height of the nozzle and the plate surface to be constant, and the position of the 
focus is ensured to be stable. 

Manual adjusttnent method: adjust the laser cutting head lower adjustment nut, 
so that the focus position to meet the cutting needs, provided that the position of zero 

setting of I mm, and then set the focus in tum 0. 1.-1-2-3 1 2 3, the focus of the laser 
is output laser on the stainless steel plate in mm, the bum-out trace is present, and the 
most thin line of the bum-in is the 0-focus of the laser. 

� 

• Description of the relationship between the position of focus and the cutting 
material and Section 
The following table lists the laser cutting focus in different positions when 

cutting different plates, the impact on the perforating and cutting sections of the sheet, 
and the selection of the focus position when cutting plates of different materials and 
thickness. Name and focus location zero focus: the laser focus is on the upper surface of the cutting work piece Positive focus: laser focus on cut sheet surface Cutting material and section characteristic Use in sheet cutting. Focus on the upper surface of the work piece, the upper surface cut smooth, the lower smface is not smooth. The use of carbon steel and other materials. The focus is on the surface, so the range of smooth surface is lru:g:e1� the slotting is wider than the zero focal length, the gas flow rate is larger and the piercing time is longer than the zero focal length. 
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