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A Study on the Optimal Grinding Condition of Ceramics
using the Design of Experiments

Eul Seob Jeong’, Sung Chung Kim'™, Eui Yeorl So" and Keun Sang Lee™

ABSTRACT

This paper has studied to obtain the grinding characteristics and optimal grinding conditions of ceramic

materials in the grinding with diamond wheel by design of experiments. The load on wheel by varying the feed

rate was related with the surface roughness due to the minute destruction phenomenon of grains for the SisNs

and ZrO;. The depth of cut is related with the surface roughness because the grinding is carried out by grain
shedding process due to the brittle fracture phenomenon for the AlLOs. The major factors affecting the surface
roughness and the optimum grinding conditions were obtained with minimum experiments using design of

experiments.
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Fig. 1 Block diagram of experimental apparatus
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Table 1 Factors and levels used in experiment

Sign Factors Unit 0 Le\lzels 3
A spindle speed rpm | 2000 | 2500 | 3000
B Feed rate m/min| 1 2 3
C Depth of cut mm | 0.01 | 0.02 | 0.03

Table 2 Orthogonal array table for L9(34)

Factor

No. A B E C

1 0 0 0 0

2 0 1 1 1

3 0 2 2 2

4 1 0 1 2

5 1 1 2 0

6 1 2 0 1

7 2 0 2 1

8 2 1 0 2

9 2 2 1 0
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Fig. 2 Variation of surface roughness for kind of
factors (material : SizNs, mesh number :

200, bond : vitrified)

Table 3 ANOVA table for Rmax of Si;N,

Factor S (1] v F
A 0.25 2 0.13 1.86
B 2.82 2 1.41 20.14
E 0.14 2 0.07
C 0.04 2 0.02 0.29
T 3.25 8

Table 4 ANOVA table for Rmax after pooling of SizNs

Factor | S | @ | V | F [F(0.05)|F(0.01)
A 0.25 2 1013 260 | 6.94 18.0
B 282 2 1.41 {28.2*%*| 6.94 18.0
E 0.181 4 |0.05
C pooled factor
T (3258 ] [ | ]

** . 99% confidence level, * : 95% confidence level

Table 5 Effective factor for Rmax of Si3Na
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Fig. 3 Variation of surface roughness for kind of
factors (material : ALQO; mesh number :

200, bond : vitrified)
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Table 6 ANOVA table for Rmax of AlLOs Aoz yeua glen, olF&Ert BHAEY)
o= o XN 7
Factor 3 ) v Fo of ¥¥E WG Bt
A 1.21 2 0.61 10.17
2~
B 0.24 2 0.12 2.0 g 18
E 0.12 2 0.06 g
B
C 3.15 2 1.58 | 2634 3"
T 4.72 8 08
2 06
2 04
Table 7 ANOVA table for Rmax after pooling of 2 O-é . -
ALO; o 1 2 3 4 5 6 7 8 9 10
Factor S \Y% Fo |F(0.05)|F(0.01) Kind of factor
A 1.21 061 6.78 | 694 | 18.0
Fig. 4 Variation of surface roughness for kind of
B pooled factor .
factors (material Zr0O;, mesh number
E 036 4 |0.09
200, bond : vitrified)
C 315 2 1.58 [17.56*| 6.94 18.0
T 472 | 8 Table 9 ANOVA table for Rmax of ZrO,

** . 99% confidence level, * : 95% confidence level

Table 8 Effective factor for Rmax of Al,Os

Ag A Ay
16.5 16.1 14.0
Co C C
18.0 13.9 14.7
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Factor S (1] A" Fo
A 033 2 0.17 2.43
B 1.31 2 0.66 9.43
E 0.14 2 0.07
C 0.09 2 0.05 0.71
T 1.87 8

Table 10 ANOVA table for Rmax after pooling of

ZrO,

Factor S ® v Fo |F(0.05)[F(0.01)
A 033 2 (017|284 | 694 | 180
B 1.31 2 1066 |11.0% 694 18.0
E 023 | 4 |0.06
C pooled factor
I |

** . 99% confidence level, * : 95% confidence level

Table 11 Effective factor for Rmax of ZrO;

Ao Ay Az
4.0 42 29
By B, B,
2.1 43 4.7
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