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Analysis of Artificial Neural Network on 3D Orientation CO, Laser Cutting

CHEN Ji-min, ZUO Tie-chuan
(National Center of Laser Technology, Beijing Polytechnic University, Beijing 100022, China)

Abstract 3D laser cutting has been widely used in automobile and aerospace industry. In 3D laser cutting it is
inevitable for laser head to move up and down, keeping the laser head vertical to the surface of workpiece. The
orientation of laser head influences cutting result. In order to quantitatively analyse the relationship between cutting
result and cutting parameters, the 10 marks quality-evaluation system of cutting result and ANN (artificial neural
network) have been setup. The new knowledge can be introduced by ANN. These new knowledges have been used
to guide actual cutting to realize intelligent laser processing.
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Fig. 1 Orientation laser cutting
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Table 1 Test result of orientation laser cutting

Test No. 2% 37 47 57 6% 7% 8 9% 107
Speed /m/min 1 1 1 3 3 5 5 5 3
Laser power /W 800 800 1000 1000 1000 1200 1000 1000 1000
Orientation 2 1 2 1 2 3 3 2 0
Quality value 4 3.5 3 5 7 8 0.2 0 9.5
Calculated value 3.973 3. 288 3.213 5.036 6. 969 8. 000 0.197 0. 004

2 1% ~97
(a) ;(b)
Fig. 2 Front and back view of kerf 17 ~9*

(a) the front view; (b) the back view
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Table 2 Influence of power on cutting quality
10, purelin,
. Power /W 800 1000 1200 1500
20, tansig, Calculated data - e R -
, purelin, BP of mass a 5.0872 8.4558 7.1453 4.2513
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. 1 BP , 5 Table 3 Influence of speed on cutting quality
s 0.1(0.0932) Speed /m/min 1 3 5 7
, alcula ata
’ w bo BP Caleulated data =, gose 54558 0.1977 0. 0351
. of mass a
(generalization) s
2 1000 W, ( 3) )
o)) n 7 ...._..‘3.._.__’ 3 m/min 8. 4558, .
o 2(a),(b) 17
v B 5 m/min, 1000 W
PR o
3 BP °
Fig. : . 3) ,
ig. 3 BP neuro-unit
D ( 3) , 4 b as
. . D 5 m/min, 1200 W ,3
a, 2, s 3 ,
3 m/min , 2, 1.a 6,
800 W, 1500 W, 1000 W o
1200 W , 1000 W \ ( ) s
, 9.5, , 5 3 m/min,
(800 W) (1500 W) 1000 W,




248 31
b o
o b ’
‘ ( ).
Table 4 Influence of orientation on cutting quality ° ’
Cutting orientation 1 2 3 °
Calculated data of mass a 6.9180 7.6787 8.0008
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Table S Influence of orientation on cutting quality

under small energy

Cutting orientation 1 2 3

Calculated data of mass a 5.0368 6.9694 8.4558
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