25 % 5 10 ] e K TR Vol. 25 No. 10
2017 4 10 A Optics and Precision Engineering Oct. 2017

XEHS 1004-924X(2017)10-2714-11

RB-SiC I R H 5  W K Hie ik
A8 75 JEE HI| I 3% H 5 15 $F T

8.8 2 Tk AEE
(FERAAF PMIEF R, T &4 610031)

FEE 3 5 R AR A0 vk CRLEE DLE B VRS AT 5 DL SRR AR B 4o 5 Fh R 20O R0 530 1 285 22 i A W 17 52 7 e 4 ik b ik (Reac-
tion Bonded SiC, RB-SiC) Jig % i 75 Ji& Bl i T T2 3R 10 B 45 . A 0 2 G vl 08y e A G 00 0 =X S D 38 T ke 0 )2 TR B2 L e R
WRZ TR P REORE I RBELORE 4 AN W2 505 1 4 48 475 % 5 07 325 43 ) 460 T 31 7 RB-SIC e 7% 88 75 5 1| W 2%
T B A5 8 AT % L AT o 4 SR B R G TR CRE R PR I b)) R B A9 4 A HE AR EAR KA 3. 30 pm. 6. 59 pm.8. 64 pm,
17, 44 pom; 300 06 1 CRERFE R 460 Rl 210109 4 N HEFR AKX 5. 71 pm 14, 33 pm.15. 36 pm,54. 82 pm; 1M 5t Ifi 2 2
BRI 4 D HEAREM A 9,19 pm. 19, 45 pm.13. 04 pm.32. 20 pm, BG4S R F B, 8 MG B ik VR RS ) 46 )
FARE B R G ) IV 2% TRT 403 405 T4 & S PR 00 o e, Bk T I v R E i B R BB I RB-SIC b A} 1Y) S 2% TH 5 493 4 AF 2
T R4,

X 8 e E EH R RS AL (RB-SIO M B A @45 & @k & K@ bk
hESZES:TG54;TQI63. 4 Xk ARIRAD : A doi: 10. 3788/OPE. 20172510. 2714

Subsurface damage detection of RB-SiC and its subsurface
damage characteristics in rotating ultrasonic grinding
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Abstract: A cross-sectional polishing method(taking a silicon as foil or taking a polyester as foil) and a
bonded interface sectioning method were used to test the subsurface damage of RB-SiC (reaction bond-
ed SiC)in rotary ultrasonic grinding (RUG) respectively. To determine the optimal test form, four
kinds of subsurface damage evaluation indexes, namely average chipping layer depth, maximum chip-
ping layer depth, average crack depth and maximum crack depth were used to analyze and compare the
subsurface damages of RB-SiC in the RUG tested by the two methods mentioned above. The results
show that the evaluation indexes from cross-sectional polishing method (the silicon as foil) are 3. 30
pm, 6.59 pm, 8. 64 pm, and 17. 44 pm, those from the cross-sectional polishing method (the polyes-
ter as foil) are 5.71 pm, 14.33 pm, 15. 36 pm, and 54. 82 pm, and those from the bonded interface
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sectioning method are 9. 19 pm, 19.45 pm, 13. 04 pm, and 32. 20 pm. It demonstrates that the cross-

sectional polishing method (the silicon as foil) has the higher test accuracy, and the detection result is

more in line with the actual situation. Finally, the paper summarizes subsurface damage characteris-

tics of RB-SiC in the RUG.

Key words: rotary ultrasonic grinding; reaction Bonded SiC(RB-SiC); subsurface damage;cross-sec-

tional polishing;bonded interface sectioning
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Fig.1 Microstructure of RB-SiC after polishing

?ﬂif’lﬂﬁﬁi}

RS TT 1A

AT

JIELE L =

LI l

Ca) JB5 I B 7Y
(a) Grinding model

(b) 4 NI b4
(b)Grinding tool
B2 B Tos 2 S s T A
Fig. 2 Schematic of grinding and grinding tool
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Tab.1 Pocessing parameters
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Fig. 4 Schematic diagram of cross-sectional polishing

method by taking silicon wafer as foil
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Fig. 5 Schematic diagram of cross-sectional polishing

method with polyester as foil
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(c)Cross-sectional polishing method by taking
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Fig. 7 Subsurface damage acquired by three methods
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