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Laser damage mechanism of flake graphite
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Abstract: In order to analyze the laser damage mechanism of flake graphite modified phenolic resin coating,
we use laser irradiation method to study the process of irradiation. First, we prepare phenolic resin coatings
and flake graphite modified phenolic resin coatings and irradiate these coatings with different laser parameters.
According to the morphologies and area of the damage areas, we get the information about the modification
effect of flake graphite. After that, the degree of graphitization and the micro-morphologies of the residual char
are tested to analyze the structure of damage area. Besides, ablation depth and ablation area are measured
through the three-dimensional micro shape. Finally, we analyze the effect of binder ratios by comparing the
micro-morphologies and area of different coatings’ damage areas. Experimental results indicate that phenolic
resin will decompose into residual char with different degrees of graphitization when it is irradiated by laser.
With the modification of flake graphite, the damage area of the coating increases by 35 mm’. Thus, flake

graphite improves the horizontal heat dissipation ability of the coating. However, a large binder ratio will re-
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duce the residual char, which plays a part in sticking flake graphite on the coating. The coating will be dam-

aged seriously because of the loss of flake graphite.

Key words: high power laser;damage mechanism;flake graphite ;binder ratio
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Fig.1 Experiment platform of laser irradiation

i B S8 45 R 5 R L5 inVia-Reflex iy
RO 2 R T RO R RS A2 R R 1
AR AEFEIE ok 25 0 VHX-2000 18 5K =
25 0 BT EE U 2 OGRS 1 E OB S,
X451 DX 8 ol (TG R A T = R AR 2R
H5 79 HITACHI S4800 1414 i ¥ I Sl B WL 5%
P X I O3

3 SR5%

3.1 RENEMBRGRIRSH

TEWO TR RS 56 A, 2l B e A% g R J2 5 1%
A1 A PRI R AR AR 2 B R B s RVR -4 Fifi
A R EL R Tk R N PR RRAIE , A7 B O 1 T J2 A e R
AR RO CIRY A IR TE AR
IR T i A 2 A A M S U 2 3R T
FITE B, 8 B 1R J5  KOIARE K TEIR 2R T
AW B IR . TEARRBOCSEER T IRZ
LS AN E 2 B, B H (a) F(b) Sy 219 1
B U2 Th R % A 500 Wem® il
1 000 W/em’® BYOGHIR 10 s J5 BHRGTES, (¢)
() EBEE LA 1:2 (8% 7 Ay 28 i v Iy I R A
U218 1y 285 B 2500 W/ em” Fl1 000 W/ em® [y
WOLHE IR 10 s J50TE S0, 7T LA H 20 15 IR
NETRIZ BT K 22805 SRR DL, 5 2

DX 3 Jo] Pl A 3 R, e DR B AR T
BRI IR , SR % R 7 S5 ot S A B IR
JRURJZEI AT 24200 H B, 10d A 5% F A 58 Y i
B TR 2 SRR TR

AR 2 o AR i TR 22 T DL BA 2 o i A e
T IRIE SRR U R B A BURIR A, 1O
ARSEAR IR AR T X R AG  R e iE— 2D 2RR
FERR AR LA BR R s 2 ALY SR, T SO A
FHRL X PR e AT BAR 3T o 3 Ttk
JERIZ , i AE TR RE B T IRZ AL
MBI AR A A T 340, USR5 41 S8R R , 242
AL RIG , BRI A1 S5 3y ik — 20 R A 4R
PCFIENERET , (ELF 475 TR B AT L T Al oy A i O )2
ko

(b) By
1000 W/ecm?, 10 s

(b) Phenolic resin coating,
1000 W/ecm?, 10 s

(2) MRS
500 W/em?, 10 s
(a) Phenolic resin coating,
500 W/em?, 10°s

(d) Bk .
1000 W/cm?, 10 s
(d) Modified coating,
1000 W/cm?, 10 s

(o) BER)Z
500 W/em?, 10's
(c) Modified coating,
500 W/em?, 10 s

K2 i Xk e
Fig.2  Surface morphologies of the damage area
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Fig.3  Surface morphologies and three-dimensional mi-

cro shape of the damage area
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Tab.1 Area comparison of damage areas with different binder ratios
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Fig.4 Surface morphologies of damage area and micro-
confocal laser Raman spectrum of the residual

char
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