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Superfinishing of Fine Ceramics
—Finishing Conditions and Machinability of Ceramics—

Takashi Uepa, Hisayoshi Kaneso, Noboru MaTtsumor! and Tadaak: Sucita

The method to achieve a productive superfinishing of fine ceramics is investigated experimen-
tally The work materials used are alumina Al,Q;, silicon carbide SiC, silicon nitride Si;N, and
zirconia ZrQ,, which are sintered under the atmospheric pressure, and Mn-Zn ferrite, which is
sintered under HIP. The cutting ability of stone and the machinability of work material are
evaluated using the function &, which is composed of the finishing condition term and the
measured term The results are as follows The superfinishing is efficient in the surface
refinement of ceramics, when the diamond stone with the suitable bonding strength is used. The
stone with low bonding strength should be used on ceramics of low machinability to create
some new cutting edges in operation For Al,O; and Mn-Zn ferrite having high machinability,
the stone with high bonding strength should be used to restrain the stone wear The relation
between specific finishing energy ks and d calculated from the experimental results is useful to
evaluate the machinability of ceramics, the machinability is best in Mn-Zn ferrite and deterio-
rates in the order of Al,Os, SiC, Si;N, and ZrO,.
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Fig. 1 Schematic illustration of main part of super
finishing machine

Table1 Main finishing conditions

Finishing speed Vi m/min | 40
Frequency N cpm 900

Amplitude ¢ mm 1.6
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Table3 Diamond stones used

Bending Bending
Symbol strength Symbol strength
MPa MPa

SD 1000 M-1 55
SD 1000 M-2 80 SD 1000 M-5 168
SD 1000 M-3 116 SD 1000 M-6 207

(Grain size : #1000, Bond : metal, Concentra-
tion : 100)
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Table 2 Characteristics of ceramics
-1

ALO, | SiC | SiuN, | zr0, | Mn-Zn +e<ﬂ—2$n”§>} Q%%Q
Density g/cm? 3.7 3.12 | 3.26 |5.90 5.08 6D
Bending strength MPa 343 441 735 980 157 .
Fracture toughness Kic MN/m¥2 | 3.86 |4.81 | 6.02 |8.98 | — L,
Hardness HV 1580 | 2520 | 1870 | 1290 740 e= B—1
Elastic modulus GPa — | 430 | 284 |216 — 2
Thermal conductivity W/mK 18.4 |57.3 | 12.5 | 2.1 — chasbhbz et s KEROE
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Fig. 2 Decrease of workpiece radius and variation of
finishing force as operation proceeds
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Fig. 3 Influnece of operating conditions on finishing
performance
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Fig. 5 Influence of bonding strength of SD stone on finishing performance
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