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Intensity Distribution Optimal Design for Laser-Dominated
Thermal Loading
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Abstract To accomplish laser-induced thermal loading simulation tests for pistons, space intensity distribution of
laser is changed by diffractive optical element (DOE),and time distribution of laser is controlled with the help of
computer. It is necessary to know proportion of intensity distribution for design and process of DOE. Finite mode of
intensity distribution is established. Results show temperature distributing of piston is agreement with target
temperature distributing when power proportion from center circle to outer circle is 0.03,0.01 and 9.96. Thermal
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loading of high cycle and low cycle can be simulated by optimization DOE.
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Fig. 1 Illustration of the target temperature distribution
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Fig. 2 TIllustration of technology project
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Fig. 3 Finite mode of piston
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Table 1 Comparison of optimizing and target temperature

Comparison of Target Optimizing

temperature temperature /C temperature /C
Center temperature 331 332
Second circle temperature 318 320
Outer circle temperature 341 340

5 IR In ik

R AR AR 0 e 49353 L 0 e ot 2 B R i
15 ZE PO I AN A 00 I 25 R &l 5 ARl 6 PR .
LS A RLE L TR o0 6 O A RE A 2 %
TFEESR IR /A GRIEASEE 2 CHuE D, IFRe7E
W T AR ADLIE S 1 v R 9 55 L RIS B R X U
% 10~20 C i Bl i B e sh . AL 6 T LA o 3
FEWOCIA AT | 75 B B0 3 2o B v I 2E T90FRI 8 i L
R4 25 S H, 200 s — AN 20 8 399 P9 kA S B
WoOtHR B X B 170 CTHE] 300 C, FRpResk % #)1 5)

170 "C A I A £ 57 40

355 1 a: outer circle

3504 P=1500 W b: center circle
o 345 1 c: second circle
S 340 A A A AN A4
g s |
%335-‘““\‘“\\“u‘\\‘\www 1 “““H““Mb
g 330 A
£325
%}
= 320

15 WY
a1 /'f// Vﬂ’vﬂ’mA'M'M'ﬂ' i

310 1 na
305 I
0 20 40 60 80 100 120 140 160 180 200
Time /s

5 i 2w e g 55
Fig. 5 Piston of thermal high cycle fatigue
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Fig. 6 Piston of thermal low cycle fatigue
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