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Temperature field analysis and experiment study about
paint irradiated by moving laser based on FEM

LIU Caifei, FENG Guoying, DENG Guoliang, WU Changshun, CHEN Kangxi, WANG Deliang
(Institute of Laser & Micro/Nano Engineering, School of Electrical Engineering and Information, Sichuan University, Chengdu

610064, China)

Abstract: In order to analyze the process of laser removal of paint on metal surface, the model was established by using
finite element method (FEM). Temperature distribution on stainless steel surface with paint film irradiated by moving laser was
simulated. The relative and comparative experiment was done. The results show that, temperature of paint film changes with the
movement of laser source. Temperature distribution has a rendering tail like comet-shape. The peak temperature of paint film
increases linearly with the increase of laser fluence and laser repetition rate, and decreases exponentially with the increase of
scanning rate. The higher the laser fluence and repetition rate, the higher the paint removal efficiency. Cumulative effect of
temperature can improve the efficiency of removing paint. The results can give references to select laser parameters in the process
of laser paint removal.
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Fig.1 Scheme of theoretical analysis model
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Fig.2 Mesh of the sample

a—mesh of the model b—enlargement of the selected area in Fig. 2a
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Table 1  Physical parameters of sample

material  p/( kgem3) /(J kg K k/(W-m™-K)
stainless steel 7750 461 0.276
red paint 1300 2510 0.3

Table 2 Selected laser parameters during simulation

parameter optional value
w/ mm 1.5
pulse-width/ns 7
f/Hz 1 2 3 4 5
Ey/(J+cem™?) 0.4 0.6 0.8 1.0 1.2
v/ (mm - s™") 3.5 4 4.5 5 5.5 6 6.6
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Fig.3 Temperature distribution on the sample surface
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Fig.4 Relationship among temperature, time and fluence

a—temperature vs. scanning path b—temperature vs. time at different flu-

ence c—the simulated and fitted data of the highest temperature vs. fluence
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Fig.5 Relationship among temperature, time and velocity
a—temperature vs. scanning path b—temperature vs. time at different ve-
locities  ¢—the simulated and fitted data of the highest temperature vs. ve-
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Fig. 6  Relationship among temperature, time and laser repetition rate

temperature/K

a—temperature vs. scanning path b—temperature vs. time at different f

c—the simulated and fitted data of the highest temperature vs. different f°
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Fig.7 3-D graph of laser removal of paint
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