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Damage detection and analysis of machined KDP crystal subsurface
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Abstract: The subsurface damage of Potassium Dihydrogen Phosphate (KDP) crystal machined from
line-incision to grinding and polishing was detected using section experiment and step etching experi-
ment. The OLYMPUS MX40 optic microscope was used to observe the surface etching phenomena
and the sub-surface micro-crack configurations, and to measure the micro-crack depth. The results
show that the subsurface micro-crack configurations induced by line-incision is mainly of “bias-fig-
ure”, and the max micro-crack depth is 85.59 um. While by the # 600 grinding wheel the max depth
reduces to 8.55 um. The square dislocations etching pits with high density are on (001) crystal sur-
face and the low density etching pits with the figure resembled trapezium are on the tripler surface.
This study affords a excellent detection and analysis method for the subsurface damage of KDP crystal
machining.
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Tab.1 Parameters of KDP crystal grinding
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Fig.1 Bonding mode of sample



11

SRIRT 45 - KDP gy 0 o0 T2 1 9 37 28 1 46 03 4 0 5 5 e 1723

e ML AN, B $e — Bloks 5 (9 10 4% 48 22 08 Uk
L BERD AR A A A0 2 B 2R e M E AR Y
JE& ok X A 5 S 4 AR T A B ke s LG 9 A S R
R A A OLYMPUS MX40 S22 I i X
AT AT LN 45 380 58 007 R 58 (L B I 3% T 2 B0 H
AR .

2.2 FRmmzik

FE 0 ioh 220 325 1 D LR 3 T Gk B 5 1S 114 R i
715 i B TG o R b ) B AR 2 L PR T A A
PR T B A5 SR B Ak 5 5 SR AR IR IS X L o %7
EH TGN AR T LA TR . D B
S 00 A I 2% T AT A A BUBIE O L SRS AR 2 )
ok YR R R 3 A2 A B e e P S AR BE LK
BB S BRI AR A

PO Ih 20 12 Y 5 B (7] AL T 88 A 1y 8 4% A
2 T8 el F ) o e B ok Y 4 5 AT S 0
8 » 5 Je A T DK R ALK CARAREE 2+ 1 FEEDD
T TEC A 49 JE5 ok 980 JE ol IR TR 7E 10 min BEARAS fix
HERCR .

XV H e ) KDP & 44 3547 58 23 il 5't  A H
RFEL 2 J7 1 8 T MOt e KDP g ik
(1 COOL) AT =75 531 i T 247 JE ot OO0 JE5 ot ) ) 5
TSI - LA R B Bt 8 ROSE R0 s BE— 22 X6
Ji B it A IV 38 1T 458 105 195 20 0 B

3 ZRE55H4

3.1 &YIBTREBRGHSH

FIF OLYMPUS MX40 5 i 85 % £k §) E) £
o A TR R AT O, 1 2 fros . 1 2Ca) L (b) 4y
ol DAy S b F AT AR . R OB B
At OLYSIM Ver3. 0 X 24 20 3 Byt 4700 & . 15
3 30 2% T 4 A B LR . DD A L
TR BE S RAE R 85. 59 pm, WV 3% 3 45 LU B ™ T

Bl 3 &) HIW R AL RE ., WA
HE o R D) R AR A I T B SR B AR P A
JUE T NI SOBURLRL R 5] 3 B A
PR GORE AR, R RO R A
MR 22 5% . o AT I 1) 7 12 T A 2 DI %
[OE R VE 35 € B RN S NN 2 /NN /)
R7 LR SR LR A

KA S IR F W 78 4 U0 2% 18 i A 1) i
OB AR I 2 0 NIRRT B b T EL

(a) J& i
(a) Before etching

(b) JE il J5
(b) After etching

K2 2o s 2 e R

Fig. 2 Cross section micrographs of line-incision
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Fig. 3 Subsurface crack configurations of line-incision
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Fig. 4  Subsurface damage micrographs of ground
KDP crystal
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Fig. 5 Etching shapes of different crystal surfaces
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