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(Development of Mirror-like Polishing System for Hemispherical High-
speed Precision Bearing for Digital VTR Drum)
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ABSTRACT

Mirror-like polishing system of hemispherical high-speed precision bearing for digital VTR drum
was developed. Mechanism of the polishing process was analyzed in the view point of polishing
contact range and contact length between the tool and the workpiece surface. It was suggested that
the two stage polishing process adopting the diamond grinding wheel and polishing tool instead of
multi stage lapping processes, which enables the mass production of the bearing by reduction of
polishing time.
Key Words: Hemispherical high-speed precision bearing(¥t+ 1% Ha#lolal), Polishing mechanism
(FZ2|47]17), Polishing contact length(Z2l4 ™ & H2]), Surface roughness(EMAH & 7)), Sphericity(2 T )
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Fig.] Schematic diagram of polishing mechanism
for hemispherical bearings

Fig.2 Tool oscillation mechanism for calculating the
design parameters and dynamic performance
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Fig.3 Angular velocity and acceleration of the
tool oscillation for one cycle
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Fig.4 Model for calculating of tool oscillation range
with respect to the tool inner diameter
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Fig.h Tool oscillation range with respect to
the inner diameter of the tool
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Fig.6 Angular velocity and acceleration profile with
respect to the tool inner diameter

wals ZRel 28z Y& eoiel olEMel

g-.m3 AT E cfga 2o uiEkd 5 Ak
N,=N,—N=N,(1—C,cosa) (10

Fig.7 Calculation model of contact length between
the tool and the workpiece
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Fig.8 Rotating speed of the tool and relative
speed along the contact line
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Fig.9 Polishing contact length along the workpiece
sutface for one cycle of the tool oscillation
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Table 1 Experimetal conditions and devices

Waorkpiece rotation | 6000rpm
Polishing tool Metal Bonded Diamond (#10000)
Inner diameter @ ¢9

Oscillation range @ -8.8"—435"
QOscillation speed | 80rpm s
Polishing pressure | 0.5kg/cm

Dressing time : 20sec
Surface tester ! Form Talysurf Series 2
(Taylor Hobson)

Before After

Surface roughness

Fig.12 Hemispherical bearing before and ?lft(}f poli-
shing and the measured surface profile
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