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and repetition frequency.

Irradiation experiments are conducted on the SiC ceramic using excimer lasers with different pulse
The two-dimensional and three-dimensional damage

The results indicate that, with 193 nm excimer laser irradiating on SiC ceramic, both the photo-thermal and photo-

chemical effects are involved and the photo-thermal effect is dominant. The macroscopic damage morphology is

scratch depth.
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morphologies of irradiation-damaged SiC ceramic are acquired, and the microscopic damage mechanism is analyzed.
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closely related to laser irradiation parameters and the increment of either the irradiation pulse number or single-pulse
energy aggravates the irradiation damage. Increasing the laser repetition frequency results in a little reduction of

laser technique; irradiation damage; damage mechanism; excimer laser; SiC ceramic
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Fig. 1 Schematic diagram of experimental system
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Table 1 Physical parameters of SiC ceramic

P Melting point Boiling point Density Thermal conductivity Thermal capacity
arameter
M,/K B,/K o /(g/cm®) kE/LW/(m+K)] C,/L]/(kg-K)]
Value 2750 3350 3.02 490 750

3 R 51
3.1 BERBGENHS
T E BN 1 He kb At 5.98 m) (9 ArF 40 FHOEX SIC FEHHEIE 100 Ak s . 4 IR AT 0
) S 450005 S 3D 22 TR B AU R R 5 T 350, I TR 2 Coo B TRTTT O, o4 T WO 26 o 35 5 R 4 U5
SIC 2 1 7 24 B S F 220 TS5 T R 2409 0,16 mmum > 1 mmum FLU G 10 220 s e . 220 a5 A 280 ) v 7
AMHRLIE 2Cb) T, T L7 30 11 5 b SR SR A TT 35 — 9 o EL T 5 9 000 0 MM B J 77742 05 8030 3 parm,
A AF W43 T BOB 2 A48 S0 6 18I OB BEIR R LT MU B 56 9% OEBER SF 29 W 2.5 mm X 15 mm.,
S B F 0 AT L AR R T B L b T A 05 50 5 6 B R TR B A AL L 20 ek 0 B 7E VR E I
Ft) 7 5359 A5 Al — 5 T8 TR o I BRE R k6 6 B A7 10 53 A 9 AR 389 A0 73— 7 T J2 R 24 20 o 17 B o e [
S 3 B/ W 5 T A1 2 i A3 000 T 26 B T 34 240 0L B M 2 K, A R JE e, 3 i I
22 38 7] 5 A 5 005 52 WA BE P 0 57 6 5 B X ST B L T A 5 1

121403-2



53, 121403(2016) BHSNBEIZHE www.opticsjournal.net

E (D) - D, 4 g
= F q’ o= Dy 2 3;
5 p A
S o e 2
i) (R H 2
ER
g -4f Gl 4
ﬁ 6L 'c‘i , 24 &
-4 B |¢;9.£;' j
2 8 =
j) %)
a-10 A

- - - - -10
0 2 4 6 8 10 12 14 16
Distance from original point D /10-*m

[E 2 SICHBBGIE . (a) 2 Bk b s OB S s (o) 353 493 1 i) T o8 BE (%]
Fig. 2 Morphology of irradiation-damaged SiC. (a) Morphology under multiple pulse irradiation;

(b) cross-sectional depth images of damage pits
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Fig. 3 Damage microstructure under single pulse irradiation
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Fig. 4 Damage microstructures of multiple pulse irradiation. (a) 2 pulses; (b) 5 pulses
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Fig. 5 Influence of laser parameters on irradiation damage. (a) Pulse number;
(b) single pulse energy; (c¢) pulse repetition {requency
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