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Measurement and numerical simulation of the power distribution of CO, laser

WU Zhong-shuang' FU Yun-chang' LIU Hong=i> ZHANG Xiao-wei" WANG Chuan-gi® LI Jun-chang'

(1. School of Science Kunming University of Science and Technology Kunming 650093 China; 2. Faculty of Materials Science
and Engineering Kunming University of Science and Technology Kunming 650093 China)

Abstract: In order to obtain the analytic expression for CO, laser power distribution the power distribution of a CO, laser
was measured with thermal paper at the different heights and output power. The experiment images of the laser spot were
processed with MATLAB and a numerical model of laser power distribution was built up and compared with the experimental
spot. The obtained analytic expression was verified with the measurement results in laser heat treatment experiments and
calculation results of temperature field. The experimental results were in good agreement with the theoretical calculation. The

results show that it is feasible to measure the laser power distribution with thermal paper and it is practical to calculate the power
distribution based on the analytic expressions. @
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Fig.3 Experimental intensity distribution along x axis
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Fig.4 Plane intensity distribution of laser beam ° A A
12
1 9T
VT = — % 2
o ot (2)
Fig.5 3-D distribution of laser beam \V o T t
5 o
o T
ko = BP(x ¥ 1)
0z processing plane ( 3)
MATLAB y =0 aT
r other — TO K~ =0
6 ° an other
240 P(x yt) =P(x y-u) v B
220 K
©
180 n T, o (3)
5 160 )
< 140 -1 -1 -6 2 -1
120 :K=41W'm « K OL=9.1X10 m °Ss
100 100mm x 30mm X 6mm
80
S B
15 5 r— 5 15 . 7 ]
Fig.6 Simulational intensity distribution of laser along x axis 1200W 10mm/s 0.6 45"
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Fig.7 Hardening distribution of the simulated workpiece

Fig.8 Metallographic structure distribution of the workpiece in the experi—

ment
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