£33 FHoW S S TEAN ) Vol. 53,No. 6
2023 4E 6 f LASER & INFRARED June,2023

TS .1001-5078 (2023 ) 06-0869-06 - OB R R -

R IR oK TR B £ s 22 T VR SR 9 5 T S0 5

M X, TR, R, R
(PR B FRAS CAT 08 FOBLAL A BERHBFGE 0, D)1 T 618307)

B EREWHRGHERRT O AR B AR AR IRAIE, T AL R OE R R AR
BEHGHRERERAAEAS TEFHLRERE, REXALERE. FRATFAAK
EANZEMBHERANERRANE, AABHE TEMREMID LERERENNES
EERAREERH S PR AREE, M EE MUERERBGHRMEEET LN LML,
EREN,EGIHOCKER T, R\ B R B KR 2 2] 405 4 o o dfk 3 800 %o, L% B R
B ERENL, B USAE AN, LR EEN 12.37 Vem® B, EWHGEESE
2 46.71 pm, ®F % 2] 10. 14 wm; £ F TOL KA T, & @4 R 7 K8 £ 2 % 2] 34k 50 &
PR, R L E AL IR B R BRI A, MIUSE N A R R RS AN R
W, Y E R EN 12.37 Vem® B, 05 B 23k %] 612.3 pm, FE A F] 19.42 pm; F £ 4 & ¥
ET, FRARAEREEEKR,

RSB - 8 HOC R P TUE R R4 DA I g L2

FE 4255 TN249 ; TP73 HERFRIRAG : A DOI:10. 3969/j. issn. 1001-5078. 2023. 06. 009

Research on damage morphology of aluminum alloy
surface paint by different beam types

YANG Wen-feng, HE Shuang-jiang, LI Shao-long, LI Tian-quan
(Civil Aircraft Composite Materials Research Center, Civil Aviation Flight University of China,Guanghan 618307, China)

Abstract ; The damage morphology of the paint layer reflects the law of laser-material interaction and the mechanism of
paint removal. Understanding the damage characteristics and the law of action of different beam types on the paint lay-
er helps to select the laser for precise paint removal and improve the quality of surface treatment. To investigate the ac-
tion law of different beam types on the paint layer material and the mechanism of paint removal , scanning electron mi-
croscope and 3D optical surface profiler are used to measure the variation of damage diameter,damage depth and dam-
age morphology with energy density of aluminum alloy surface paint layer after Gaussian and flat-top laser paint remov-
al or the aluminum alloy surface. The results show that the surface paint damage area is affected by thermal ablation
and thermal vibration effects under the action of Gaussian beams, and the phenomenon of paint peeling and ablation
removal appears,and damage crater is smooth and regular. When the energy density is 12. 37]/cm’ , the damage diam-
eter of the paint layer reaches 46. 71 um and the depth reaches 10. 14 pm;under the action of the flat-top beam, the
surface paint damage area is mainly affected by the thermal vibration effect,and the damage crater shows the shape of
vibration peeling removal ,and the paint layer within the crater is irregularly peeling,and the profile is " jagged" ; when
the energy density is 12. 37 J/cm” ,the damage diameter reaches 612.3 pum and the depth reaches 19.42 pum;at the
same energy density,the flat-top beam peels off a larger amount of paint layer.

Keywords : Gaussian beam; flat top beam; morphology of damage; paint removal mechanism
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Fig. 1 Diagram of paint layer
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Fig. 2 Diagram of the laser paint stripping machine
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Tab. 1 Parameters of the fiber laser

\

Beam Maximum Pulse Pulse
Laser Type Diameter | Pulse Energy | Width Frequency
/ m /m] /ns /kHz
Gaussian Laser 50 1.33 60 ~350 1 ~200
Flat-top Laser 677 25.99 25 ~100 2 ~50
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Fig. 3 Diagram of energy distribution of laser beam
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Fig. 4 Schematic diagram of single pulse scanning
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Fig. 5 Surface morphology of craters in the paint
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Fig. 6 Variation relationship of craters diameter
in the paint under different energy density
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Fig. 9 Variation relationship of craters depth
in the paint under different energy density
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