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Development of Machining Apparatus for Ceramic Ball Bearing
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Abstract

Recently a new process known as the magnetic fluid grinding has been developed, which can

remove material from the surface of ceramic balls by fifty to one hundred times more rapidly than

the conventional lapping process. In this study, the ceramic balls with various compositions are

made and ground by using the magnatic fluid grinding technique with various machining parame-

ters. In order to make well-round shaped balls by using the magnetic fluid grinding technique, the

fundamemtal research to find out the machining factors has been carried out. Developing an

equipment with higher efficiency and reliability in the machining could certainly lead to the

higher productivity with excellent quality of ceramic balls.
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Fig. 1 Buoyant force acting on a nonmagnetic body
in magnetic fluid under magnetic field.
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Fig. 2 Floatation of abrasive grains in magnetic
fluid under magnetic field.
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Fig.3(a) Schematic representation of ball grinding in
magnetic fluid.
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Fig. 4 Schematic diagram of an apparatus for mag-
netic fluid grinding.
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(a) Without guide ring (b) With guide ring

Fig. 6 Real view of grinding jar.

(b) After use

(a) Before use

Fig. 7 View of grinding rotors for bearing balls.
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Table 1 Variation of diameter of silicon-nitride balls measured before grinding.
Spec. no. 1 2 3 4 5 6 7 8 9 10 11 Total
Average
(mm) * 8.478 | 8.465 | 8.490 | 8.490 | 8.454 | 8.548 | 8.512 | 7.981 | 8.490 | 8.541 | 8.458 | 8.452
Deviation
(mm) 0.30510.204 | 0.113 | 0.310 1 0.253 | 0.284 |1 0.288 | 0.311 | 0.325 | 0.208 | 0.532 | 0.285
*Average of ten measurements.
0.6
05} Silicon~Nitride Ball
Eooaf
§

Fig. 9 Polygonal shape of dian.l(md powders with the
size of 20~ 30 gm.
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Fig. 12 Shapes of silicon-nitride balls.

(a) Alumina, before grinding, (b)
condition as Fig. 17(b), (d) ZTA, ground for 3 hrs. :

ZTA, before grinding, (c) Alumina, ground for 1 hr. : under the same

under the same condition as Fig. 17(b).

Fig. 13 Shapes of alumina and ZTA balls.
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Fig. 14 Sphericity of a silicon-nitride ball ground for
one hour under the condition specified in Fig.
12.
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Fig. 15 Sphericity of a silicon-nitride ball ground for
three hour under the condition specified in
Fig. 12.
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Fig. 16 Sphericity of an alumina ball ground for one
hour under the condition specified in Fig. 13.
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Fig. 17 Sphericity of a ZTA ball ground for three

hours under the condition specified in Fig. 13.
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