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Comparative study of paint removal processes for aluminum alloy
skin surface
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Abstract: In order to compare the effects of different processes to remove the paint film on the surface
of aluminum alloy skin and the effects on the substrate material, the paint layer on the surface of alumi-
num alloy skin was removed by mechanical sanding, sandblasting and laser paint removal methods, re-
spectively. Scanning electron microscope, laser confocal microscope and Raman spectrometer were
used to characterize the paint removal effect. The results show that the SiC abrasive particles used in me-
chanical sanding not only embedded in the paint removal surface, but also damaged the chemical struc-
ture of the paint layer polymer, resulting in a significant increase in the content of Si, N-H, and -CH,
which could not avoid the substrate damage. After the sandblasting pressure of sandblast paint removal
method was increased from 0.1 MPa to 0.3 MPa and 0.5 MPa, the diameter of the impact crater on the sur-
face of the paint removal increased and the surface roughness increased from 7.89 um to 14.27 um and
13.29 pm respectively, which resulted in a large error that could not guarantee the process quality of the

repainting. The laser paint removal method could finely control the paint removal process, and when
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the heat input was controlled to be 50.4 J/cm®, the surface paint layer was almost completely removed

and there was no obvious damage to the surface of the substrate.This study proves that laser paint remov-

al as an emerging paint removal process has the advantages of high efficiency, controllable parameters,

real-time monitoring, etc., and has certain application value and development potential in the industrial

field.

Keywords: aluminum alloy matrix; composite paint layer; paint removal process; surface morphology
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Fig.1 SEM images of composite paint layer on the surface of the specimen

R2 ZFEEBRIZAHR

Tab.2 Solutions of paint removal process

BRI A AT
D K F1/MP
WERD BRI g :
0.1/0.3/0.5
AEE B/ (J-cm?) FAREE/(mmes™) Jik shig5i 3 /kHz
WO ek ==
11.9/16.1/19.9/44.6/50.4 200 20

LA I SO AT R R 3T Y — 4R A R AR 5 U
X SRR 20 HE A, B0 T AR 1280 pmx
1280 pm Y X E A7 B 48 3R 11 — 4 T8 ik, 3R A5
WA e T 1 = 48 JE SO IR (0% TR R 3 T R RS
SRR . i I RENISHAW MKI2000 %47 8 5%
Xof B3 W SRR () B BB TR AT R AE . JE TR
AUJG B RE RN S A AR A B0 , S B o BT BRI HLER , 5
XoF B3 R J TR 1) P2 G A 7 ), e B W A
B, DAIGAE by R R A A 2 — ¢

2 HR5H®

2.1 HMHTERZEREMMER RS XIE ST

& 2 S EP/PU_ALREE L AU T S )5 19 7 W
PR . ZE A ZA R R 1w ] AR )
SR G R THTAR XL B0 1 PR SN R IXORLELAT 4 s e
AR A A SR X 3 A Xk, S BT LA T 1 I e ot
AR A4 3R 18T 1) SOVE T 500 R A8 4 e B, 4K R TR - JiG
AR -SRI T ARG A B .C.D.E.F 64~ X it
AT EE SR

&3 R A DX AIOUTE S, o 07 A B 4T 85 114 5 4y T
o 3 (a) TR AR b A ST A R B4
AEAEREA B 0 ™S, an B R HE ZRAE fir R . &1 3(b)
P 3 (a) WO R R AE X 38, 15 25 T WHAe R 4 A 55
FE PR BE , PU R 1T 114 T2 44 3 18 kg 40 5 1) S0 g, ELATS

FARM® K A% BHEHM

El2 EP/PU_ALXEAHMITEGHENEHE
Fig.2 Macroscopic morphology of EP/PU_AI

specimen after mechanical grinding

TR — SRR BOR AR . X AT RE b LA A
JEL PRI = (1) R JEE 3 T A AN P B LA B R T B4
95 W) 1 R T 7K AN — WA R DG . (2) 3
FREAR R AR IR, M4 A ] 4 KU Lo )= A P 1 T
Rk, LA RIS 5 A T R A1 S5 R A 2%
JECRIS W) T I T , 15 48R i 2 ML e )
R o (3) il 7 70 ) PN AR, A5 vei ) P I3 il B2 %
ZINBR) S T R AR M 2o A P (R R S PR,
FEARARAES PAT WP PR A B MR, I A TR R T IE
JT R RS A 454

K4 B IXHIC XS . K4(a)BRBIX
B B TR RUIR GRRVR) o 181 4(b) s iz 4l
IR AL TR SRR T A0S, 2 B 4 4 AR JR



2024 45 H

LR R

W46 % A S (RS 37408 . 5 .

i B I IR VA 3 A e R (AN SRS ATS TH A A R
RSHEURL . 1T BB 5L R 10 A V-3 P A o
(A 24 L B AR S S5 A A5 ARk 8 T Pk R A1 P i
PR o SR PR TR 2B (£ 3) , R BT
VS T )k A i 28 AT B K AR AR S AT 2
St Horp 445409 om! W58 B (9 A8 46 0] 9 R F SiC
WhAR, FLEERL A U0 I P 2 S 35088 T it 1) & &R
PR AR A B, 45 ST . 610.229 em™
5 5 Y A8 Ak AT g S i T N-H B — R T 2 N

(a) R HIES

AR, W TR & S O S  ET . —CH,
C-C & IEANAS  (H-CH & it AL FEHBOR, BEH
HUARTT 0 0 32 B OR 3R & W P 9 —CH T AR
ZEER . 18 4(c) o C IXER T By R 22 B TR
Ao F4(d) izl R M EE EJ7 (REZk EJ7) 0 40
FRRURE ), (E S RN BE D7 FEE ¥R CRE 2R J7 ) JE A
BOAHIAE , A7 KRS URE Y , A (BT e 2 e
TR o WA W T L A0, AR 3 I T TR B

(b)) JRrERHCR A

& 3 EP/PU_ALXH#HHITE S A XA SEM
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