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1. Introduction 

Felt is many  versatile material. It is non-woven, which means it 

has no deformation, which makes it an ideal material for intricate 

garments. However, because it is thick cutting intricate patterns and 

structures into felt is difficult to do by hand. Precise cutting is 

usually done by means of an industrial mashine cutter. Using a laser 

to cut felt is great choose. 

Felt is an inexpensive, versatile fabric that works with the laser 

[7,8,10,11].  Felt  is made not by weaving but by pressing under 

steam or hot water and felting of animal fibers. It's also durable and 

when laser-cut, produces precise results [9,12]. That way felt is 

used about experimnts with laser marking and laser cutting. Laser 

marking and laser cutting technology is now widely associated with 

textiles and in particular with felt [2,10,15]. In this paper we present 

some experimental results from this area.  

2. Experimental setting 

The possibility of marking and engraving on a standard felt in 

two colors - red and white with CO2 laser was studied. For this 

purpose, an experimental methodology has been developed, which 

concludes in the following: 

a matrix of 9 squares with 1: 1 cm is created. The speed and power 

range in the range of 100350 mm/s and 2, 10 and 26 W. The 

matrix scheme is shown in the figures: 

Gas laser CHANXAN CW 1325 CO2 active, 1-150 watts 

power, 1-400 mm / s, laser beam wavelength 10.6 m, maximum 

marking area: 2500 x 1300 mm, maximum laser size focal spot is 

100 m and water cooling system was used – Fig 1.  

The area of laser marking and cutting is showed on the figure. A 

considerable amount of heat is emitted in the marking and cutting 

processes, so the working area is cooled with air. 

The surface power density SPD of the laser beam is determined 

by: 

S

P
SPD   

where P is the power of laser beam and S is the area of the laser 

beam section in focus. Laser control was performed using the 

RdWorks software [14]. 

3. Laser Marking 

The common advantages of all laser marking techniques are [1]: 

 permanent, high quality marks; 

 high efficiency and low operation cost; 

 good accessibility, even to irregular surface; 

 non-contact marking and no special working 

environmental needed; 

 easy to automate and integrate (using computer-

controlled movement of the beam or sample); 

 precise beam positioning and a beam highly localised 

energy transfer to the workpiece; 

 high reproducibility and high speed ; 

 contamination - free. 

The quality of a mark is assessed by its legibility characteristics 

such as mark contrast, mark width, mark depth, and 

microstructures. The characteristics are usually evaluated using 

complementary techniques such as optical microscopy, ultrosonics 

microscopy, electron microscopy, surface roughness measurement. 

In beam deflected marking, the line width is mainly determined by 

the focused beam spot size, which varies between 20 - 100 μm. 

Other parameters: scanning speed, power density and material 

properties also affect the line width. [1]. 

The main factors that influence the contrast of laser marking are 

[3,4,5,6]: 

- optical characteristics: power density, pulse energy (pulse lasers 

only), pulse duration of the laser beam, frequency, overlap factor; 

- thermophysical characteristics: marking speed, laser beam pitch, 

laser beam defocus, number of repetitions, volumetric density of the 

absorbed energy. 

Fig. 1. The laser used for the experiments. 

29

INTERNATIONAL SCIENTIFIC JOURNAL "INDUSTRY 4.0" WEB ISSN 2534-997X; PRINT ISSN 2534-8582

YEAR IV, ISSUE 1, P.P. 29-31 (2019)



In relation to the influence of the laser beam on the fabric, the 

linear energy density LED of the laser beam is defined on a unit 

length depending on the velocity: 

v

P
LED   

where P is the power of laser beam and v is the speed of laser beam 

movement on the felt.  

Table 1 shows the linear energy density dependences of power 

P for 2 W, 10 W and 26 W and  the variation of the speed 100, 150, 

200, 250, 300 and 350 mm/s. 

 

Table 1.  

№ V, mm/s P=2W P=10

W 

P=26

W 

LED, J/mm LED, 

J/mm 

LED, 

J/mm 

1 100 0,02000 0,10000 0,26000 

2 150 0,01333 0,06667 0,17333 

3 200 0,01000 0,05000 0,13000 

4 250 0,00800 0,04000 0,10400 

5 300 0,00667 0,03333 0,08667 

6 350 0,00571 0,02857 0,07429 

 

Each processing area (each square) is implemented with the 

raster scan method. The line-to-line step is 0.1mm. The processing 

areas and the processing quality were analyzed by means of a 

AM4515ZTL digital microscope manufactured by DINO-LITE:  

https://www.dino-lite.eu/index.php/en/products/microscopes/long-

working-distance with 1.3 MPx resolution, 10-140X zoom and 

polarizer.  

The diagrams of the square matrices after experiments are 

shown on Fig. 2. The Markings 7, 8, 9 in Figure show respectively 

the energy of 2 W, 10 W, 26 W in percent, which is used for the 

interaction with a felt.  

 

4. Laser cutting 

The possibility of laser cutting on a CO2 laser is investigated. 

For this purpose, an experimental methodology has been developed 

which consists of the following: 

The processing areas and the processing quality with the help 

the microscope have been analyzed. Altogether, 90 processing areas 

were investigated. From the experiments made, the following 

conclusions can be drawn: 

 a quality cut of the material is obtained with the following 

parameters: for white and red felt - a constant power of 26 W 

(9%) and a speed ranging 100, 150 and 200 mm/s and the 

LEDs are 0.26 J/mm, 0.17 J/mm 0.13 J/mm - Fig. 4. Quality 

cutting of the felt.; 

 about the same power 26 W and a speed ranging 250, 300 and 

350 mm/s and LEDs are 0.104 J/mm, 0.08667 J/mm 0.0749 

J/mm the cutting is not full; 

 good marking by lightening of the material (nearly 50% ) is 

obtained with the following process parameters: P = 2W and V 

= 250, 300 and 300 mm/s, and the LEDs are 0.008, 0.00667 

and 0.00571 as shown in the table 1  - Fig. 3. Red and white 

felt. Contrast measurements are performed using the Color 

Contrast Analyzer version: 2.5.0.0. [13]; 

 about the same power 2 W and a speed ranging 100, 150 and 

200 mm/s and the LEDs are 0.20 J/mm, 0.01333 J/mm  and 

0.010 J/mm the marking is not so good, it is nearby cutting red 

and white felt; 

 About power 10 W and speed 100, 150, 200 mm/s of laser 

beam the red felt and white felt have less partial cutting (less 

destroying felt) and the LEDs are 0.1, 0.06667, 0.0.50; 

 About power 10 W and speed 250, 300 and 350 mm/s of laser 

beam the red felt and white felt have less partial cutting (less 

destroying felt) and the LEDs are 0.04, 0.03333, 0.02857; 

About the next areas from all 90 processing areas can say the 

same analogy.  

 

5. Conclusion 

For all felt materials marking, engraving and cutting can be 

successfully applied. The choice of laser process is determined by 

the desired final result. 

In this research, the laser applications for and felt  processing 

are analyzed. The advantages of laser technology in felt fields were 

pointed. The linear energy density during marking and cutting by 

the laser beam was introduce. 

With the help of a robotic automated line, the making of 

marking and cutting of felt results in the production of an obtained, 

attractive commercial product. 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2 The diagrams of the square matrices after experiments. 
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Fig. 4. Quality cutting of the felt. 

Fig. 3. Red and white felt 
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