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A Study on the Grinding Characteristics of Ceramics
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jJ Abstract ]ﬁ

In this study, experiments were carried out to investigate the characteristics of grinding and wear process of diamond
wheel for ceramic materials. Normal component of grinding resistance of ALO; was less then that of SisN; and Z10,.
This seems to be the characteristics of ceramic tools on work pieces both of high hardness. For the case of SizNs and
210y, as the mesh number of wheel increases, the surface roughness decreases. For the case of ALO;, the surface roughness
does not decreases. Specific grinding energy decreases as the material removal rate per unit time increases. For the case
of SisNy and ZrO,, grinding is carried out by abrasive wear processes. For the case of ALOs, grinding is carried out by
grain shedding process due to brittle fracture.
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Fig. 1 Grinding mechanism of ceramic and meral
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Table 1 List of grinding conditions

Item Conditions

Rotation speed of spindie(rpm) | 1500, 2000, 2500, 3000
Feed rate(mvimin) 1,23 4

Depth of cut(mm) 0.01, 0.02, 0.03, 0.04
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Fig. 2 Block diagram of experimental apparatus
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Fig. 3 Variation of normal components of grinding resistance
for rotation speed of spindle (feed rate: 3m/min,
depth of cut: 0.01lmm, mesh number: 100, bond:
resinoid)
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Fig. 4 Variation of normal components of grinding resistance
for rotation speed of spindle (feed rate: 3m/min,
depth of cut: $.01mm, mesh muhber: 100, bond:
vitrified)
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Fig. 5 Variation of normal components of grinding resistance
for rotation speed of spindle (feed rate: 3m/min,
depth of cut: 0.01mm, mesh number: 400, bond:

resinoid)
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Fig. 7 Variation of surface roughness for rotation speed
of spindle (feed rate: 1m/min, depth of cut: 0.01mm,
mesh number: 100, bond: resinoid)

w
o

——SisNs |
‘ g 0|0
g 2.5 ; —a—Zr02
\ 3% 2T
5l
gET
5 1
3
[ 2]
0.5 —~——t—¢
0
0 1000 2000 3000 4000
; Rotation speed of spindle (rpm)
[ -~

Fig. 9 Variation of surface roughness for rotation speed
of spindle (feed rate: 1m/min, depth of cut: 0.01mm,
mesh number: 400, bond: resinoid)
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Fig. 6 Variation of normal components of grinding resistance
for rotation speed of spindle (feed rate: 3m/min,
depth of cut: 0.0lmm, mesh number: 400, bond:

vitrified)
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Fig. 8 Variation of surface roughness for rotation speed
of spindle (feed rate: 1m/min, depth of cut: 0.01mm,

mesh number: 100, bond: vitrified)
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Fig. 10 Variation of surface roughness for rotation speed
of spindle (feed rate: 1m/min, depth of cut: 0.01mm,
mesh number: 400, bond: vitrified)
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Fig. 11 Variation of tangential components of grinding
resistance for material removal rate (rotation
speed of spindle : 2500, feed rate : 2m/min, mesh
number : 200, bond : vitrified)
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Fig. 13 Variation of specific grinding energy for material
removal rate (rotation speed of spindle : 2500, feed
rate : 2m/min, mesh number : 200, bond : vitrified)
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Fig. 12 Variation of tangential components of grinding
resistance for material removal rate (rotation
speed of spindle : 3000, feed rate : 2m/min, mesh
number : 200, bond : resinoid)
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. 14 Variation of specific grinding energy for material
removal rate (rotation speed of spindle : 3000, feed
rate : 2m/min, mesh number : 200, bond : resinoid)
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Fig. 15 Photos of scanning electron microscope on the surface of the ceramics after grinding with 400 grit wheel and vitrified

bond. (X 500)
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