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Optimization of ceramic grinding by Applying Taguchi Method
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ABSTRACT

This paper has studied to obtain the grinding characteristics and optimal grinding conditions of ceramics
in the grinding with diamond wheel by Taguchi method. Feed rate was most important factor to the
surface roughness. In the case of SisNs and ALOs;, surface roughness value were small at 3m/min of
feed rate. In the case of ZrO; surface roughness value was small at 4m/min of feed rate. Surface
roughness have much influenced by major load for the SisNs and ZrOz. On the other hand, Al:Os have
more influenced by grain shedding of brittle fracture phenomenon. The major factors affecting the
surface roughness and the optimum grinding conditions were obtained with minimum eXperiment using

Taguchi method.
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Fig. 1 Block diagram of experimental apparatus

Table 1 Factors and levels used in experiment

Level
4] 1 2

A Spindle speed |m/min| 1250} 1550 | 1850

Sign Factor Unit

B Feed rate m/min| 3 4 5

C Depth of cut mm | 0.01|0.02]0.03

Vol f
D oume © mm® | 260 | 520 | 780
dresser removed
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Table 2 Orthogonal array table for Lo(3)

No. Factor

A B C D
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
experiment no (material : SisN4, mesh number :
100, bond : resinoid)

Table 3 SN ratio of the results

Surface roughness(Rmax)
No.
1 2 SN
1 1.33 1.64 -3.48
2 1.43 1.80 -4.22
3 1.87 1.84 -6.37
4 1.70 157 -4.28
5 1.70 244 -6.46
6 1.34 1.50 -3.06
7 157 1.34 -3.28
8 1.57 2.60 -6.64
9 1.54 2.04 ~-5.14

Table 4 ANOVA table for Rmax after pooling

Factor] S | ¢ | V Fo | FO.)
06806 | 2 | 03403 | 10071 | 90

66400 | 2 | 33200 | 98264 9.0

6.0611 | 2 | 3.0306 | 8.9697 9.0
06757 | 2 | 03379

A
B
C pooled factor
D
E
T

14.0574| 8

* ! 90% confidence level

Table 5 Effective level sum of factor for Rmax

Level A B C D
0 497 | 459 | 500 | 535
1 513 | 578 | 505 450
2 534 | 507 | 539 559
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Fig. 3 Variation of surface roughness for
experiment no (material : AlQOs; mesh number :
100, bond : resinoid)

Table 6 SN ratio of the result

Surface roughness(Rmax)
No.
1 2 SN
1 5.20 457 -13.80
2 5.10 517 -14.21
3 3.37 457 -12.07
4 5.10 5.10 -14.15
5 6.40 5.90 -15.78
6 4.77 5.60 -14.32
7 420 4.20 -12.46
8 5.30 5.54 -14.68
9 510 560 -14.58

Table 7 ANOVA table for Rmax after pooling

Factor S ¢ v Fo F(0.1)

2.9542 2 1.4771 | 2.0463 9.0

3.5821 2 1.7911 | 24813 9.0

pooled factor

2.2819 2 1.1409 | 1.5806 9.0
1.4437 2 0.7218

~mig 0w >

1026201 8

Table 8 Effective level sum of factor for Rumax

Level A B C D
0 14.00 14.19 15.50 16.39
1 16.44 16.71 15.59 1453
2 1497 1451 14.32 14.49

experiment no (material :
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Fig. 4 Variation of surface roughness for
Zr02, mesh number :
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100, bond : resinoid)

Table 9 SN ratio of the results

Surface roughness(Ruax)
No.

1 2 SN
1 2.14 217 -6.67
2 1.17 1.24 -1.62
3 2.30 2.30 -7.23
4 0.90 1.04 0.24
5 1.27 1.24 -1.97
6 1.87 207 -5.90
7 1.64 1.60 -4.19
8 1.47 1.57 ~-3.64
9 1.80 197 -5.52

Table 10 ANOVA table for Rmax after pooling
Factor S 0] v Fo F(0.1)

11.0835| 2 | 55417 | 51021 | 9.0
22.9067| 2 |11.4534|105447°| 9.0
162175} 2 | 76087 | 7.0051 | 9.0

pooled factor
21723 | 2 1.0862
51.3800( 8

=S |& g0 |w|»>

* 1 90% confidence level

Table 11 Effective level sum of factor for R

Level A B C D
0 5.67 475 5.65 531
1 420 3.99 4.07 4.80
2 5.03 6.16 5.18 4.79
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