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ABSTRACT

This paper has studied to obtain the grinding characteristics and optimal grinding conditions of ceramic materials
in the grinding with diamond whee! by the experimental plan method. 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 ZrQO,. 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 AlOs. The major factors affecting the surface roughness and the optimum
grinding conditions were obtained with minimum experiments using the experimental plan method.
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Fig. 1 Block diagram of experimental apparatus

Table 1 Factors and levels used in experiment

. . levels
Sign Factor unit 0 1 )
Rotation
A speed of pm | 2000 | 2500 | 3000
spindle
B Feed rate |m/min| 1 2 3
C |Depth of cut|{ mm | 0.01 | 0.02 | 0.03

Table 2 Orthogonal array tabie for Ls(3%

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 : Si;Ns, mesh number : 200, bond :
vitrified)

Table 3 ANOVA table for Rmax (SisNg)

factor] S ¢ v Fo S’ 0
A [025] 2 [013]1861025| 7.7
B {281 2 |141}20.14)2821]868
E j014] 2 [0.07 0.14| 43
C (004 2 [002]028[004( 1.2
T (325 8 100

Table 4 ANOVA table for Rmax after pooling (SisNg)

factor] S | ¢ | Vv | Fo [F0.05)|F©.01)
A lo2s]| 2 |o013] 26 | 694 | 180
B |28 2 |141[282*¢ 694 | 180
E [018] 4 [0.05

c

T [325] 8
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Fig. 3 Variation of surface roughness for kind of
factors (material : Al;Os;, mesh number : 200, bond

: vitrified)

Table 6 ANOVA table for Rmax (Al0s)

factor| S é \" Fo s o
A 121 2 |0.61]|10.17| 121256
B (024 2 (012 20 |024] 5.1
E j012] 2 |0.06 0.12] 25
C |315| 2 |1.58(26.34]3.15 66.8
T 1472 8

Table 7 ANOVA table for Rmax after pooling(Al.Os)

factor] S | ¢ | V | Fo [F(0.05)]|F(0.01)
A 121 2 [o61] 68 | 694 | 180

B

E |036] 4 |0.09

C 1315 2 |158i17.6*| 694 | 180
T 472

Table 8 One factor table of ALLO;

Ao Al Az
16.5 16.1 14.0
Co Ci C
18.0 13.9 14.7
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Fig. 4 Variation of surface roughness for kind of
factors (material : ZrO;, mesh number : 200, bond :
vitrified)
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Table 9 ANOVA table for Rmax (ZrO;)

factor| S é A% Fo s o
A 1033] 2 10.165}236} 033176
B J131] 2 [0.655(9.36(1.31]70.1
E (014 2 {007 0.14; 7.5
C [009]) 2 [0.045/064)0.09| 4.8
T | 1871 8 100

Table 10 ANOVA table for Rmax after pooling(ZrO,)

factor| S ] A Fo |F(0.05)|F(0.01)
A [033] 2 101651284 | 694 | 18.0
B [ 131 2 (0.655/11.3*| 694 | 18.0
E 1023} 4 10058

C

T | 187] 8

Table 11 One factor table of ZrO;

Ao Al AZ
40 42 29
Bo B, B;
2.1 43 47
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