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Abstract; The effects of grinding parameters on the surface roughness of zirconia ceramics were
investigated in this paper under such two working conditions as dry grinding and wet grinding. Un-
der the environment of wet/dry grinding of zirconia ceramics with the different grinding wheel lin-
ear velocity , grinding depth and workpiece feed speed to carry on the plane grinding,then to ob-
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serve the change of the workpiece surface roughness and analysis the shape of diamond surface af-
ter grinding were analyzed by scanning electron microscope. In the process of wet milling, the
quality of surface is better when grinding wheel linear velocity of 50 m/s,the grinding depth of
0. 010 mm,workpiece feed speed for 500 mm/min, zirconia ceramic surface roughness is 0. 200 0
microns ; In dry grinding process when grinding wheel linear velocity of 50 m/s,the grinding depth
of 0. 010 mm, workpiece feed speed for 500 mm/min. , zirconia ceramic surface roughness is
0. 187 3 microns. The influence order of grinding parameters on surface roughness of zirconia ce-
ramics are ; grinding wheel speed, grinding depth and workpiece feed speed under the condition of
wet grinding; Besides, in a small amount of grinding precision grinding, wet grinding surface
roughness is better than dry grinding surface.

Key words: flat surface grinding ;zirconia;dry /wet grinding ; surface roughness ; surface morpholo-
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Table 1 Basic parameters of the materials

IR R B A ) LTRSS/ VA
MR/ (grem ™) . H{ELVE PULHRE/MPa T E£/HRC
(107K 1#/GPa (MPa-m'?)
AL 5.88 8.75 195 0.30 10.5 750 78
AALHE 3.25 3.2 310 0.26 6.0 900 80
Afbsh 3.99 8.6 407 0.20 3 300 82
7R 7.85 10.0 208 0.30 25 1 600 63
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Table 2 Factors and levels of the orthogonal design

. AL S ) TR LAk d g/
wr B/ (m-s™!) J#/mm (mm-min~")
1 30 0. 005 500
2 35 0.010 3 000
3 40 0.015 6 000
4 50 0. 020 10 000
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Table 3 Design and results of the orthogonal

experiments

TR i e
R R RSN P ATRIRRLS, JmmlfE

H s (-1 gy P (SI)/ TS

(mmemin~')  um um
1 30 0. 005 500 0.2085 0.1902
2 30 0.010 3000 0.2382 0.2195
3 30 0.015 6000 0.2421 0.2262
4 30 0.020 10000 0.2536 0.2347
5 35 0. 005 3000 0.2160 0.2017
6 35 0.010 6000 0.2166 0.209 8
7 35 0.015 10000 0.2211 0.2114
8 35 0. 020 500 0.2177 0.2100
9 40 0. 005 6000 0.2010 0.1929
10 40 0.010 10000 0.2182 0.2022
11 40 0.015 500 0.2110 0.1995
12 40 0. 020 3000 0.2175 0.2010
13 50 0.005 10000 0.2049 0.1939
14 50 0.010 500 0.1918 0.1895
15 50 0.015 3000 0.2077 0.1969
16 50 0. 020 6000 0.2106 0.2022
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Table 4 Wet grinding response table

K AL S ) TR T A/
B/ (mes™!) 2 /mm (mm-min~")
1 0.2356 0.207 6 0.207 3
2 0.217 9 0.216 2 0.219 8
3 0.2119 0.220 4 0.2175
4 0.203 6 0.224 9 0.224 4
W2 0.032 0 0.017 3 0.017 1

x5 TEEMTR, MRFE
Table 5 Dry grinding response table

K WL JES IR TR/
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1 0.217 7 0.194 7 0.197 3
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&= 0.022 0 0.017 2 0.013 2
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Fig. 6 SEM micrographs of dry grinding roughness parameters of zirconia ceramic surface
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