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And a good concordance between different measurements is found.
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Then, these subsurface damage characterization techniques are compared in applying to ground fused silica samples.
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Subsurface Damage Characterization of Ground Fused Silica by
HF Etching Combined with Polishing Layer by Layer

Abstract Subsurface damage would be inevitably formed during grinding of brittle material. The characterization
and removal of the subsurface damage remains the main concern to acquire the high laser-induced damage threshold
fused silica optics. Several subsurface damage characterization techniques are revieved, in which the feasibility of
Key words

etching and surface peak-to-valley (PV) roughness method is revaluated experimentally and the error is also

analyzed. Herein a new subsurface damage characterization using HF etching and polishing layer by layer is proposed.
grinding; magnetorheological finishing
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Table 1 Sample preparation methods

Last diamond Surface roughness

S/N
abrasive used PV R,/pm

S, W40 7.43
W40 7.68
3 W28 4.97
S, W28 4.83
S; W28 5.03
S Wi4 2.83
S; W14 2.46
S W14 2.21
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Fig. 1 Morphology variation of ground surface with

etch time
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Fig. 2 Two-dimensional geometry model describing the

variation of crack surface with etch time

T 221 43¢ 4 B 1R] (10~ 30 min) (B BS AR 5 F 453115
), FEPRZ YA I R A Z AT (R e<<t,), F i PV
FELBE B2 Sov » BIV i 220 B0 A5 B4 o RUR BE ol 24 B0 R IR
JEC g (o~ C), M s GIFRE G >
ty) o Il 20 370 055 B KR BE FE AR U D L B Sy HF BRI
T Spy <<C.o PR I folt 20 %oF BfF 8 534 45 22 1 5% i ] LA
BRI 23T TR a0, IF 0T 5% Akl — B 3R R R
FE . Yk ) <o, B3 a0 R PV ORDRS B
ol ol 20 370 a5, A KUK BE AT DA B R AR S a0 e K

SCHRCL3 AR s 5Ll b4 th T i 2] e 17 PV ORH
J3E 3% R A U BF s 24 S0 2 R B S B SR A i X A
It ok 22 SR ET PV ORURE B2 I Tl 20 B IR 9 A2 Ak A
(1) PV ORDRE B2 s R BRI AR T 2802 MR B
RV 3 WA B R o] ok 220 B S 2 0% 4R 0 A
AR JE 2 THD , 2R PV R J32 38 21 d KB 1Y o 2 i)
(] 328 R F 3% R S 1 ¢, B[R] AR R G PV {E AT R 23 L
FE R A B2 R E MR Z

SEBR b, 3 THDHDRE B0 R R 2 B B AR
ELAR IR AR R . A M S el ) ) 2 A
d PV ORURE BE  BREF B AR 2 A0 BN T 20 50 85 0 B
T2 Xy Xty 1<ty » 75 I 2 {H B SE PR Bl /N . 5
Rl A% i PV RS B AR AL R A AR 2 S R
IR B B KA G A N B T AS 2 8 DA AN B R (A H.
FE AR BRI PR B LT R AT RE R RO R AT AR
BERL AR A R AR . B3 TR AR
30 pm I HREF AT PV AR B BE fih 20 B (0] 19 25 £k
M2k (A B 2 mm, i S 805 4. AWE ]
VL s W6 5 Sey I 2 ol 220 BsF ) £8 38 o iy 385 K
M) A 12 h B A A B de KA . i i
(B L 35 B2 30 S B L AR A5 7 485 2R (9 pm) & &8 /)
F AR R L0)Z URBE (23 pm, MRF ) 1 il 56
FEIAR LRI 2.4 9 . X F W14 R FE R .S 4

0 5 10 15 20
Etch time /h

PV roughness /pm
w >~ (V)] [=2] = [ee] ©

25 30

B3 R PV R R b 2] i 4 1

Fig. 3 Variation of surface PV roughness with etch time
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Fig. 4 Morphology of the etched sample (12 h) with different removal depths by polishing
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Fig. 5 Variation of the maximum depth of

cusps with etch time
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Fig. 6 Measurement of the grinding cracks depth by
MRF wedge method
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Table 2 Comparison of different SSD measurement

methods on various diamond ground samples
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S 67.61 71.7
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