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Abstract: In order to explore the micro-grinding process of 2. 5D C,/SiC composites and SiC
ceramics, the differences of surface morphology, surface roughness and grinding force between
the two materials under the same process parameters were compared, and the influence of process
parameters on grinding performance evaluation parameters was analyzed. Single-factor micro-grinding
experiments were carried out on the two materials by using 500# electroplated diamond
micro-grinding tools with the diameter of 0. 9 mm. The results showed that the removal process
of 2.5D C¢/SiC composites is different from that of SiC ceramics because the composites
effectively inhibit the propagation of cracks during micro-grinding. Under the same process
parameters, 2. 5D Cy/SiC composites have better surface micro-morphology, fewer defects and
less surface roughness, while SiC ceramics without fiber reinforcement have worse surface
micro-morphology, more defects and greater surface roughness. The average grinding force of
SiC ceramics is more than 2. 5D Cy/SiC, and the real-time grinding force signal of 2. 5D Cy/SiC is
relatively stable during micro-grinding, while the real-time grinding force signal of SiC ceramics
has spikes.

Key words: 2.5D Cy/SiC composite; SiC ceramics; micro-grinding process; surface morphology;
surface roughness; grinding force
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Table 1 Performance parameters of 2.5D C/SiC
composites and SiC ceramics

28 2.5D C/SiC SiC M %
Prhiss i/ MPa 280 441
PLL R E /MPa 220 500
Wr B4/ (MPa - m'?) 20.2~31.0 3.0~3.5
/(g em™) 2.0 3.1
44k HA%/pum 7 —
LR IR B % 37 —
1.2 REAHR

AR ST R 1 S v, S TR @, R 2
HEE v, 3 &R 4%t 2.5D C/SiC Z A kS
SiC P % A7 5 PR 2R WU s ), %o e 2
MORHE R — T2 280 3R W 0B 3R RS
JE 55 P I D 0 2 L TR A PR 3R X ) 4
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Fig. 1 Cross-sectional micro-structure of 2.5D C/SiC composites and SiC ceramics
(a)—2.5D C/SiC B 58 (b)—SiC R .
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Table 2 Process parameters in the single-factor experiment

% K
1 2 3
JEHERE v/ (mes™) 0.471,0.942,1.414,1. 885,2. 356 1.414 1.414
P IR FE @ /wm 9 3,6,9,12,15 9
WL HE v, /(umes™) 120 120 20,70,120,170,220
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Fig.2 Micro-grinding test bench
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Fig. 3 Micro-morphology of 2.5D C/SiC composites and SiC ceramics after micro-grinding
(a)—SiCFH% ; (b)—2.5D C/SiC EAH K.
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Fig. 4 Surface morphology of SiC ceramics and schematic diagram of the removal process
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Fig.5 Surface morphology of weft fiber layer of 2.5D C/SiC composites and schematic diagram
of the removal process
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Fig.6 Surface morphology of warp fiber layer of 2.5D C/SiC composites and schematic diagram
of the removal process
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Table 3 Experimental results of single-factor micro-grinding

N T8 2.5D C/SiC SiC %

v/(m+s")  a/um v /(um-s") F/N F/N R/pm F/N F/N R,/pm
1 0.471 9 120 1.223 0. 980 1. 004 1.407 1. 146 1.235
2 0.942 9 120 0.958 0.778 0.921 1.219 0.967 1.074
3 1.414 9 120 0.627 0.511 0. 805 0.984 0. 839 0.927
4 1. 885 9 120 0. 496 0.366 0. 663 0.767 0. 657 0. 846
5 2.356 9 120 0.385 0.294 0. 587 0.619 0. 526 0. 690
6 1.414 3 120 0.293 0.222 0.501 0.525 0.411 0.638
7 1.414 6 120 0.394 0.303 0. 622 0. 748 0.634 0.792
8 1.414 9 120 0.627 0.511 0. 805 0.984 0. 839 0.927
9 1.414 12 120 0.873 0. 657 0.916 1. 289 1. 046 1. 106
10 1.414 15 120 1.122 0. 888 1.102 1.513 1. 206 1.356
11 1.414 9 20 0.337 0.269 0. 632 0.59%4 0. 475 0.747
12 1.414 9 70 0.428 0.382 0.729 0.767 0. 642 0. 852
13 1.414 9 120 0.627 0.511 0. 805 0.984 0. 839 0.927
14 1.414 9 170 0.756 0.597 0.922 1. 094 0. 956 0.989
15 1.414 9 220 0. 852 0. 685 0. 985 1.209 1. 035 1. 020

TE P, i W B 1 5 R D) ) B g



AT LI IR 5L 57

%14 H I F 4 :2.5D C/SiC Ao H 5 SiC 1 7 s #l
13 -
() —=—2.5D C/SiC
12+ ——SiC
1.1t
1.0
g
209}
R
0.8 F
0.7 b
0.6 F
0.5
0472 0943 1414 1885 2356
v/(m-s™)
1.4 F(b) ——2.5D C/SiC
13F ——SiC
12+
1.1}
E1or
& 0.9F
0.8 |
0.7 F
0.6
0.5F , ,
3 6 9 12 15
a/um
1.1
(6) ——2.5D C/SiC
1ol SiC
0.9 F
g
S
~ 0.8
0.7
0.6
0 70 70 220
v, /(pm-s™)

BE7 PBEHISHREHEEENmEE
Fig. 7 Effect trend of grinding parameters
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Fig. 8 Effect of grinding speed v, on grinding force
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