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Abstract ; This paper is proposed to explore the influence rule of grinding parameters on the sur-
face quality using diamond wheel grinding HIPSN ceramics under dry/wet grinding conditions, and
the effect of grinding fluid on the removal of HIPSN ceramic materials. By designing a three-fac-
tor and four-level orthogonal experiments, the influence of grinding parameters such as wheel
speed, grinding depth,and workpiece feed rate on surface grinding quality and surface topography
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were analyzed under dry/wet grinding conditions. The results showed that the surface roughness
decreased with the increase of the linear speed of the grinding wheel and decreased with the in-
crease of the grinding depth. The workpiece feed rate was increased, and the surface roughness
first decreased and then increased. The surface roughness value during dry grinding is lower than
that in wet grinding. The proportion of plastic removal during dry grinding is higher than that dur-
ing wet grinding. The conclusion is grinding quality is closely related to the grinding temperature ,
and increasing the speed of the grinding wheel , the depth of grinding and the appropriate feed rate
of the workpiece help increase plastic removal and improve grinding quality. Dry grinding gets
high grinding temperature, large plastic removal ratio, high grinding quality, and well stability.
When the HIPSN ceramics are ground with a small amount of removal, the surface grinding quality
during dry grinding is better than wet grinding.

Key words: HIPSN ceramics ; surface roughness; grinding parameters ;surface grinding quality
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Table 1 The mechanical properties of HIPSN ceramic specimen

R/ PR/ T/ ) W45/ ‘ Ik =AU
HEL/N A UL/ Pa
(g-cm™3) GPa HRC (MPa - m'?) (1076 - K1)
3.24 320 94 0.26 7.0 420 3.2
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Table 2 The results of orthogonal experiments

L WREREIE, BRI, TR TR HIAE L/ um TR HUBEEE/ pom
T (m-s7') mm (mm - min~") Ra Ry Rz Ra Ry Rz
1 30 0.005 1 000 0.284 6 1.309 0 1.8380 0.283 8 1.244 4 1.665 6
2 30 0.010 4 000 0.276 0 1.236 4 1.555'1 0.269 8 1.144 7 1.510 3
3 30 0.015 7 000 0.257 3 1.061 2 1.434 2 0.2525 1.100 5 1.544 2
4 30 0.020 10 000 0.261 1 1.207 1 1.414 9 0.2552 1.166 7 1.376 4
5 35 0. 005 4 000 0.258 4 1.162 3 1.554 3 0.250 1 1.0455 1.514 1
6 35 0.010 7 000 0.2530 1.193 5 1.530 2 0.252 4 0.978 7 1.390 9
7 35 0.015 10 000 0.277 4 1.283 6 1.600 3 0.268 7 1.096 8 1.494 6
8 35 0.020 1 000 0.245 4 1.001 9 1.376 9 0.2400 1.098 0 1.464 2
9 40 0. 005 7 000 0.255 6 1.158 3 1.484 1 0.253 8 0.965 5 1.438 8
10 40 0.010 10 000 0.262 4 1.188 6 1.496 5 0.253 3 1.0457 1.404 1
11 40 0.015 1 000 0.259 3 1.165 4 1.568 8 0.246 7 1.082 3 1.5017
12 40 0.020 4 000 0.250 9 1.078 6 1.400 8 0.2412 0.967 0 1.387 1
13 45 0.005 10 000 0.263 8 1.177 8 1.605 7 0.258 1 1.053 2 1.477 9
14 45 0.010 1 000 0.2650 1.168 2 1.528 9 0.260 6 1.109 9 1.5813
15 45 0.015 4 000 0.259 1 1.129 0 1.469 5 0.249 0 0.943 8 1.323 6
16 45 0.020 7 000 0.238 1 0.9517 1.300 1 0.2255 0.910 8 1.253 9
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Table 3 Range analysis of Ra,Ry and Rz during wet grinding pm
soh [t Sud S JE R ARG
Ra Ry Rz Ra Ry Rz Ra Ry Rz
K1 0.269 8 1.203 4 1.560 6 0.265 6 1.201 8 1.620 5 0.263 6 1.161 1 1.578 2
K2 0.258 6 1.160 2 1.5154 0.264 1 1.196 7 1.52717 0.261 1 1.1516 1.494 9
KF-3 0.257 1 1.1477 1.487 6 0.263 3 1.159 8 1.518 2 0.251 0 1.091 2 1.437 2
K- 4 0.256 5 1.106 7 1.476 1 0.248 9 1.059 8 1.373 2 0.266 2 1.214 3 1.529 4
W2z R 0.0133 0.096 7 0.084 5 0.0167 0.1420 0.2473 0.0152 0.1231 0.141 0
F£4  TEEWHE Ra, Ry, Rz W22
Table 4 Range analysis of Ra,Ry and Rz during dry grinding pwm
toh WL B BE TRk g
Ra Ry Rz Ra Ry Rz Ra Ry Rz
KF 1 0.265 3 1.164 1 1.524 1 0.2615 1.074 9 1.524 1 0.257 8 1.1337 1.5532
IKF-2 0.252 8 1.054 8 1.466 0 0.259 0 1.069 8 1.4717 0.2525 1.025 3 1.433 8
K3 0.248 8 1.012 9 1.4329 0.254 2 1.0559 1.466 0 0.246 1 0.986 7 1.407 0
K- 4 0.248 3 1.004 4 1.423 6 0.240 5 1.0356 1.370 4 0.258 8 1.090 6 1.438 3
W2z R 0.0170  0.1597 0.100 5 0.0210 0.0393 0.1537 0.0127 0.1470 0.1462
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