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Abstract; To investigate the grinding surface quality of unidirection carbon fiber-reinforced
ceramic matrix composites( C,/SiC) , the orthogonal experiments were carried out by using resin-
bonded diamond grinding wheel. In order to achieve the influence order of grinding wheel linear
speed, grinding depth and feed speed on grinding surface quality, range analysis was adopted in
this paper. The results indicate that; the grinding depth has maximum impact on the machining
surface roughness; as the raises of grinding depth, the grinding surface roughness increases; as the
raises of grinding wheel linear speed, the grinding surface roughness decreases; as the raises of
feed speed, the grinding surface roughness increases. According to the result of orthogonal
experiments, the best combination of grinding parameters was achieved. Based on the experiment
results and surface topography, the grinding mechanisms of unidirection C,/SiC were further
analyzed, which supplies some useful technical reference for revaling the grinding mechanisms of
unidirection C,/SiC.

Key words: unidirection carbon fiber-reinforced ceramic matrix composites(C,/SiC) ; grinding;
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Fig. 1 Schematic diagram of the grinding experiment
setup
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Fig.2 SEM images of the C,/SiC composites
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Table 1 Orthogonal plane L, (5°) of unidirectional
C,/SiC grinding experiment
B v, a, v, RHHIEEE
G5 mes”' wm  memin”’ S,/ pm
1 20 10 1 0. 46
2 20 20 2 0. 60
3 20 30 3 0.79
4 20 40 4 0.95
5 20 50 5 1.18
6 23 10 2 0.48
7 23 20 3 0. 60
8 23 30 4 0. 82
9 23 40 5 0.89
10 23 50 1 0.99
11 26 10 3 0.50
12 26 20 4 0.62
13 26 30 5 0.79
14 26 40 1 0. 80
15 26 50 2 0.92
16 29 10 4 0. 49
17 29 20 5 0.53
18 29 30 1 0.72
19 29 40 2 0.79
20 29 50 3 0.93
21 32 10 5 0.44
22 32 20 1 0. 47
23 32 30 2 0.70
24 32 40 3 0. 81
25 32 50 4 0.91
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Table 2 Orthogonal experiment results of surface
roughness for unidirectional C,/SiC pm
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K, 3.98 2.37 3.44
X, (0.796) (0.474) (0. 688)
K, 3.78 2.82 3.49
X, (0.756) (0.564) (0.698)
K, 3.63 3.82 3.63
X, (0.726) (0.764) (0.726)
K, 3.46 4.24 3.79
X, (0.692) (0.848) (0.758)
K 3.33 4.93 3.83
X, (0. 666) (0.986) (0.766)
R 0.65 2.56 0.39
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Fig. 3 Range and variance diagram of grinding
parameters in the orthogonal experiment
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Fig. 5 Surface of C,/SiC with different grinding depth

(a)—a, =10 pm,v =26 m/s,v, =3 m/min;
(b)—a, =30 pm,v, =26 m/s,v, =3 m/min;
(¢)—a, =50 pm,v =26 m/s,v, =3 m/min.
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Fig. 6 SEM images of unidirection C,/SiC with different
grinding depth at v, =26 m/s,v,, =3 m/min

(a)—10 pm; (b)—50 pm.
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Fig. 7 Debris of C,/SiC with different grinding depth at
v, =26 m/s, v, =3 m/min

(a)—a, =10 pm; (b)—a, =30 um; (c)—a, =50 um.
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