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Removal of Surface Coating of Resin Matrix Composites by Pulsed Laser

Jia Baoshen™, Tang Hongping, Su Chunzhou, Jiang Yilan”
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Abstract In our study of the removal of the protective epoxy coating from the surface of the aramid-fiber-reinforced
resin matrix composites based on the usage of an infrared pulsed laser, we analyze various removal mechanisms
using lasers and determine the cleaning methods using theoretical calculation and experimental analysis. From the
calculation and test data, we obtain technological parameters for the laser removal of many different coatings; thus,
we find that the effective removal of an epoxy protective layer from the surface of the resin matrix composites can be
achieved using the laser for initial removal followed by wiping the surface using alcohol. The test results show that
the laser-treated aramid-fiber-reinforced resin matrix composites show no damage and can satisfy the industrial
application requirements.
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Fig. 3 Schematic of laser removal modes. (a) Combination of ablation and vibration effects;

(b) critical status; (c¢) dominant ablation effect
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Fig. 4 Schematic of stress distribution of materials

induced by laser radiation

PR WO BE B 05 I I L Al (25 D) SR
MR BE N AL =y AT by iz i i 26 18 ik
REC L AR R IR B AT O il B AR fE
PP A T REAE L IR R R A TN, AR )E
P12 P AR B 2 T (3] A B S i 49 S 2% il [ P LA
(PO e =L 7/ L R AT AN WL WA

Al

o =Ye ZYT, (D

Y MR A IO B e R X T HOBER
BRI E R 2 ) R 2 =1 b (RP A
b AR 7o TR JE RN BE AR B BN T RT A3 R R
o.=Y.e. =Y. V. AT, (2)
o,=Y.e, =Y, 7. AT,, (3)
A TAR ¢ RORIRIE s Ths s RoREEIAK,
BB R EE D 723 KU TS R R
J2 5 R Sl R R 723 K WRJZE RN R M R
B T A Sy RS R 2R 00 A [ 50 A A
TEARR . BUER R 298 KM H KT %5
Bk 1w, WAEBIAWN I 6 =0, +0. =
8.5X10° N/m*, PN AR 2 5 5L b1 4 fi 0 A it B2 AN
FREIL B 723 K, BT LA SEBR B I O3 (6 — 5E /D Tt
E
1 WBMEM ¥ SH

Table 1 Thermodynamic parameters of coating and substrate

Elastic Linear thermal
Material modulus / expansion AT /K
(Nem™*) coefficient /K™!
Paint 10" 10°° 425
Substrate 10" 10° 425
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Table 2 Thermodynamic parameters of epoxy resin coating
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Density /  Specific heat /
. Absorptivity
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Fig. 5 Temperature curve of material surface irradiated by

lasers with different average powers
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Table 3 Calculated and measured values of removal

coating thickness

Calculated removal Actual removal

Power /W ] ]
thickness /pm thickness /pm
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Fig. 9 Measured data by step profiler. (a) From laser-cleaned

part to initial part; (b) from wiped part to laser-cleaned part
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Fig. 10 EDS analysis results of specimens. (a) Coating;

(b) substrates in different states
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Fig. 11 Scanning electron microscope images of specimens in different states. (a) Initial state;

(b) laser-cleaned specimen; (c) abrasive specimen
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