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A Fundamental Study on the Development of Variable Preload Device Using Rubber

Force
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Recently there has been increase in need for high precision and high speed machining due fto
economic and environmental reasons. It is a very important issue that determines the optimal
preload that is to be applied to bearings in order to satisfy the performance required in bearings
according to its operation conditions. This study introduces a variable preload device that can
automatically adjust the preload applied in a machine tool spindle using centrifugal force as opposed
in existing rubber instrument. In this study, the deformation of the rubber device by the centrifugal
force is analyzed and It is discussed that the proposed device can be worked properly through

changes of the collar density.
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Fig. 1 Adjustment principle of the initial preload
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Fig. 2 Schematic of the variable preload device using
rubber force
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Fig. 3 Modeling of the variable preload device using
rubber force
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Fig. 4 Finite element analysis model



Fig. 6 Detailed distribution of deformation
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Fig. 5 Analysis result by FEM
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Fig. 7 Displacement related to collar mass
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