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Power Reduction of Hydrostatic Bearings for Grinding Machines

OOob0OOH YAMATOOOOOOOF. SUGIMOTO

Hydrostatic bearings used in the grinding wheel spindles of grinding machines have high stiffness and
high damping against load fluctuation, as well as high rotating accuracy during grinding, however have
larger power loss than other types of bearing. Therefore, the mechanism of power loss is elucidated
using fluid analysis and a hydrostatic bearing with minimal power loss is developed. As a result, a

developed bearing has reduced power loss by 24%.
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Schematic drawing of hydrostatic bearing
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Elect of recesses in hydrostatic bearing
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Main dimensions of hydrostatic bearing
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Power loss with dillerent lubricant
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Shear stress on land and recess
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Velocity vector plot in recess
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Schematic of proposed hydrostatic bearing
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Power loss by position of separating plate
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Power loss reduction by separating plate
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Power loss of proposed hydrostatic bearing
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Experimental apparatus of wheel head
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Performances of existing hydrostatic bearing and proposed hydrostatic bearing
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