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Abstract Aiming at the problem of high apex angle burnt rate during laser cutting graphics with apex angle (<{30°)
on mild or low carbon steel, the laser cutting experiments have been done on A3 steel board with the thickness of
its radius on apex angle burnt rate have been studied. The results show that the apex angle burnt rate has been
greatly reduced under the condition of a special cutting path., which is a circle passing through the zenith of the apex
10% under the condition of a optimal circle radius for various apex angle
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3 mm by using Rofin DC025 slab CO, laser cutting system and the method of path transformation. At the same time,

laser technique; apex angle burnt rate

140.3470; 140.3390; 140.6810

the key effects of temperature on apex angle burnt have been analyzed, and the influences of path transformation and
angle and its centre locating on angle bisector

Meanwhile, the apex angle burnt rate can be controlled lower than
=]

laser cutting; path transformation; radius of cutting path
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Fig. 1 Farley-Laserlab laser cutting system
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Fig. 2 Cutting path schemes. (a) Rectangular path;
(b) triangle path; (c) circular path
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Fig. 3 Graphics of cutting path of apex angle
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Table 1 Apex angle burnt rate of 15° angle for various optimal radii

Radius /mm 0 0.2 0.4 0.5 0.6 0.8 1.0 2.0
Number of apex angle 40 40 40 40 40 40 40 40
Number of burnt apex angle 28 20 10 4 6 9 14 No apex angle
Apex angle burnt rate /% 70 50 25 10 15 22.5 35

# 2 0=20" WA [ R B AR R A B i R SR 3

Table 2 Apex angle burnt rate of 20° angle for various optimal radii

Radius /mm 0 0.2 0.4 0.5 0.6 0.8 1.0 2.0
Number of apex angle 40 40 40 40 40 40 40 40
Number of burnt apex angle 29 21 11 4 5 8 13 No apex angle
Apex angle burnt rate /% 72.5 52.5 27.5 10 12.5 20 32.5
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Table 3 Apex angle burnt rate of 25° angle for various optimal radii

Radius /mm 0 0.2 0.4 0.5 0.6 0.8 1.0 2.0
Number of apex angle 40 40 40 40 40 40 40 40
Number of burnt apex angle 30 22 12 5 4 7 12 No apex angle
Apex angle burnt rate /% 75 55 30 12.5 10 17.5 30
4 0=30"0F AR A AEAR I A B R g1t
Table 4 Apex angle burnt rate of 30° angle for various optimal radii
Radius /mm 0 0.2 0.4 0.5 0.6 0.8 1.0 2.0
Number of apex angle 40 40 40 40 40 40 40 40
Number of burnt apex angle 32 24 13 7 3 6 11 No apex angle
Apex angle burnt rate /% 80 60 32.5 17.5
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Fig.5 Trend of angle burnt rate on various apex

angles and optimal radii
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Fig. 6 Photos of cutting apex angle of 15° on

various optimal radii
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Fig. 7 Photos of cutting apex angle of 20° on

various optimal radii
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Fig. 9 Photos of cutting apex angle of 30° on

various optimal radii
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Table 5 Optimal radius for various P/v and apex angles

Laser specific

Apex angle /() Radius /mm
energy /(kJ/m)
18 0. 316
24 0.422
28.8 0.506
15
30 0.527
36 0.633
48 0. 843
18 0.328
24 0.437
28.8 0.525
20
30 0.547
36 0. 656
48 0. 875
18 0. 341
24 0. 455
28.8 0. 546
25
30 0.569
36 0.682
48 0.910
18 0. 356
24 0.474
28.8 0.569
30
30 0.593
36 0.712
48 0. 949
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Fig. 10 Optimal radius on various laser specific

energy and various apex angles
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