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Superfinishing of Fine Ceramics
— Influence of Machining Damage on Bending Strength —

Takashi Uepa, Yoshihiro Ouno and Satoshi SakamoTto

The machining damage done to the surface of ceramics by superfinishing is investigated experimentally. The
bending strength of the ceramics finished is measured. The influence of the grain size and the finishing conditions
on the bending strength is investigated. The work materials used are alumina Al,O; sintered under atmospheric
pressure and Mn-Zn ferrite sintered under HIP. The results are as follows. Superfinishing is very effective in
removing the machining damage and improving the bending strength of the ground ceramic. Using a finer grain
under lower stone pressure makes it possible to remove the work material as chips by plastic deformation and
decrease the machining damage on the surface. It is estimated that the bending strength is influenced by the median
cracks which are formed under the bottom of the groove by active grains. It is possible to increase the bending

strength, using the stone under the condition of glazing.
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Fig. 1 Main part of superfinishing machine
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Fig. 2 Finishing direction

Table 1 Finishing conditions

Finishing speed V' m/min | 40
Frequency N cpm 900
Amplitude ¢ m 1.6

Al,O, 14m | Ferrite Z3gm
(b)Mn-Zn ferrite

Fig. 3 Microstructure of ceramics

(a)Alumina
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Table 2 Characteristics of ceramics

Mn-Zn
AlLO, ferrite
Density g/cm?® 3.7 5.08
Bending strength MPa 343 157
Fracture toughness K, MN/m?%? 3.86 —
Hardness HV 1580 740
Elastic modulus GPa 370 —
Table 3 Diamond stones used
Bending
Symbol Bond | Concentration | strength
MPa
SD500 M | Metal 100 140
SD 1000 M | Metal 100 140
SD 2000 M | Metal 100 140
SD 4000 M | Metal 100 140
SD 8000 M | Metal 100 140
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Fig. 4 Influence of grain size on finishing performance
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Fig. 5 Influence of grain size on finished surface

Table 4 Grinding conditions

Wheel SD 150 B
Grinding speed | 1500 m/min
Workpiece speed | 12 m/min
Depth of cut 10 #m
Grinding fluid Solution type
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Fig. 7 Influence of grinding direction on bending strength of
workpiece
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Fig. 8 Influence of grain size on bending strength of workpiece
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