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Research on acoustic monitoring method of laser paint
removal based on Bayesian discriminantion

CHEN Yun, HUANG Haipeng, YE Dejun, HAO Bentian
(School of Mechanical Automotive Engineering, Xiamen University of Technology, Xiamen 361024, China)

Abstract: In order to solve the problem that acoustic monitoring method of laser cleaning is difficult to be practically
applied, the Bayesian discriminant method was used to conduct theoretical analysis and experimental verification. The paint
removal process was divided into three categories: cleaning, cleaning completed and no damage to the substrate, and damage to
the substrate. Combining the photoacoustic effect, the change of the paint removal sound signal during the cleaning process was
analyzed, the characteristic parameters were extraced to establish a discriminant model. The accuracy of training samples reaches
99% , and the accuracy of test samples reaches 98.7% . The results show that the method has high accuracy and practicability.
It can provide a reference for the research of laser cleaning acoustic monitoring.
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Fig. 1 Device diagram for acoustic monitoring of laser cleaning

Table 1  Laser parameters

cleaning pulse spot
wavelength/  power/ frequency/ speed/ width/ diameter/
nm w kHz 1
(mm+s™") ns mm
1064 10 ~100 10 ~500 <7000 100 ~200 0.2
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Fig.2 Laser spot scanning path
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Fig.3 EDS spectrum of paint surface

Table 2 Mass fraction and atomicity fraction of element of paint surface

element mass fraction atomicity fraction
C 0.5399 0.6774
0 0.3158 0.2974
Ba 0.1091 0.0120
Ca 0.0353 0.0133
total 1.0000 1.0000
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Fig. 4 Surface morphology(9.55 x 10" W/cm?)
a—magnify 100 times b—magnify 2000 times
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a 04 , — .
il |n|\||Il||'l(lm|||»llu||||ulllnlhnl||~tl|ul||nlunnlnl||un|u||n
> _82 1) 0
g 0 4 8 12
E time/ms
=) v ' ' ' ' ' '
£ o1 ! [
0.0b——lmia UG r——
0 10 20 30 40 50
frequency/kHz
b 01 ol oot
<00 A i
<2 70 4 8 12
£ time/ms
gam
£ 0.02 1 o |
000 " A . A . " " i
0 10 20 30 40 50

frequency/kHz
Fig. 6 Cleaning sound signal (9.55 x 10" W/cm?)
a—the 6th cleaning b—the 7th cleaning
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Fig.7 Surface morphology (6.37 x 107 W/cm?)
a—magnify 100 times b—magnify 2000 times
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Fig.8 Cleaning sound signal (6.37 x 10’ W/cm?)
a—the 17th cleaning b—the 18th cleaning
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Fig.9 Acoustic characteristic parameter change curve
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