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Abstract: The surface characteristics of reaction-bonded SiC (RB-SiC) ceramic with Electrical
Discharge Diamond Grinding (EDDG) were explored. Three kinds of processes of EDDG, Electrical
Discharge Grinding (EDG) and Conventional Grinding (CG) were taken into the experiments of RB-
SiC grinding. Then the surface roughnesses of the RB-SiC were measured with a laser scanning
confocal microscope, and their surface morphologies and micro-cracks were observed with a scan
electron microscopy. The grinding characteristics of the RB-SiC with EDDG were analyzed and
compared to that with other two methods. The results show that the surface roughness value of RB-
SiC is 0. 214 9 pm with the EDDG, which is better than that with EDG but slightly poorer than 0.

1956 pm with the CG. For the surface morphologies of the RB-SiC, it shows obvious discontinuous
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scratches with the CG, and is mainly composed of discharge craters with the EDG machining.

However, both scratches and discharge craters are existed on the machined surface with the EDDG.

Moreover, the grinding cracks and grain boundary cracks are found on CG surface and only hot cracks

exist on the EDG surface. But the micro-cracks on EDDG surface are divided into grinding cracks and

hot cracks, and the latter can be ground with diamond grits. With the investigation of comparative

experiments, the results show that different machined surface characteristics of RB-SiC ceramic with
EDDG process from that with EDG and CG processes.
Key words: RB-SiC; Electrical Discharge Diamond Grinding (EDDG); surface roughness; surface

morphology; micro-crack
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Fig. 1 Schematic representation of EDG and EDDG
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Fig. 2 Schematic experimental setup for EDDG process

SEES R I OLS3000 30 I 3R 48 i B Xt 3
BN T T2 F 89 RB-SiC Fig & hin T2 3% i MURS B ik
A7 £, SR Ve 3 i 4 48 B 3B X RB-SiC
Wi 5 in T 3% 11 R S5 0 OWE 28 80 3E4 7 W5 43 #T o

4 ZRpHHT#

4.1 FREMHEE

2 R RS B R A R N TR T R A B4R
Fr. B3 BT OLS3000 it 3 5 £ 8 i 46
MF Y 3 Fon T F SiC P % RE I T 2 1 1



9 ]

e /INXL, 45« L K AR ML A 5 5 I S BE e 245 SiC g e 1) % T 4 A1 2195

YRR MRS EEE A, AT LLE 1. CG TR
1) = 4 3% THDREURE J52 1 300 1Y) 0 45 A8 AR /DN, 3R TR
SFE R EDG fin TR T 3 1A = 4 2 1 kL
i B8 A0 A AR W 0 e A8 A Ak, HLEAY 19 43 A AN
Y fiiy L 2 MRS s A HL 2 F L 24 2R A EDDG Jin T
BF, TP 1 = A 3% T RERES B R B 06 1) L 81 A
CG Ay ity BH 2 1, (R L0 2% 1) 3 A 88 EDG 1Y
¥fr W] EDDG il T3¢ CG i T2 51 2 i 1 1y 24
TE A 1Y He ek /1, B &E EDG I T fE 3R 15 8 3
— (R B R A

pm
12,0007

102,400
128000

(L EDG

102400

(c)EDDG
B3 =R Ty 2R (9 = 4 3R T REURS R AR
Fig. 3 3D morphology of surface roughness with three

processes

Shy 3 G A SRR (B A T A B AL L 43 ) 7
3ANREE N TS (Y R R T LW S 1) BE B
VR 6 A 128 pm X 128 pm X3, %o He 2% T B A
JEME R, SEA7 00 L SR A 4 iR g,
K 4 ] LE . CGLEDG #] EDDG 3 Ffin T
NP, A5 A fin T 2 T REL RS B 58 B RS D
FE# 6 AN SRAE DX I 22 KRS B R, B, AT DL & 31
EDDG T 75 20T 59 RE £ 2 T RS B2 {8 LE CG
TR B A 2 THDREURS B2 W A 35 L {HL [ EDG fin
TR Y R A 3R T RE R B (W 58980 /0N X2 TR
EDDG i - i B 814 FH 25 B 17 4k 3% 1 4 7 F,
MG, AR T R IR B, = m T UF,
RPN Y7 BOHLDBE BE A R, 231 0,195 6 pm
(CG),0.251 2 pm(EDG)F1 0. 214 9 pum(EDDG) ,

0.30

0.251

o
[
ke

H

Fe MRS 1 /um
f1

N\

0.054

0.00 /

CG EDG EDDG

P4 =0y T 3R MRS B
Fig. 4 Surface roughness of RB-SiC with three processes
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