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The Optimization of a Hydrostatic Spindle System
for Grinding Machines

Chan-Hong Lee*, Chun-Hong Park*, Hu-Sang Lee*

ABSTRACT

Machining accuracy of machine tools spindles using the hydrostatic bearing, largely depends on the static
stiffness and the thermal deformation of the spindle unit.

In this paper. the modelling and static, thermal analysis of the hydrostatic spindles were performed for
the relationship between the design variables like the bearing span, overhang, bearing stiffness and static
stiffness at spindle. The goal of optimization is the maximum static stiffness at spindle nose with lower
temperature rise in hydrostatic bearing.

Temperature rise of hydrostatic bearing is minimized with the variables of spindle diameter and oil sup-
ply pressure.

Finally, validity of the proposed algorithm is verified by improving the static, thermal performance of the
existing hydrostatic spindles.

Key Words :Hydrostatic bearing spindle(#% %5%), Optimization(#&3}), Static stiffness(¥74),
Thermal deformation(@*¥¥), Bearing span(#lo}g7t#), Spindle diameter(F5374),
0il supply pressure( 29 EF%d)
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Fig. 2 Reaction moment at axial bearing
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Table 1. Relationship between the design parameters
and performances of bearing
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Table 2. Comparison of design variable

Spindle stiffness | Temperature rise | Bearing span [Spindle diameter| Oil pressure |Bearing stiffness
C(N/im) M{(°C) b{mm) D{mm) Py(bar) Ko(N/pim)
reference | 31.35 (100%) 46 (100%) 168 80 15 356
optimized | 3953 (126%) 46 (1009%) 300 80 15 356
optimized | 4595 (1449%) 26 (57%) 260 80 30 487
optimized | 3170 (1019%) 2.1 (46%) 241 72 30 410
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