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A Study on the Development of Hydrostatic High Speed Spindle for Grinding Machine

Jeong-Suk Kim', Yong-Kwon Cho®, Jin-Hyo Park'*, Hong-Man Moon

Abstract

The hydrostatic bearings have a relatively small run-out comparing to its shape error by fluid film effect in hydrostatic
state as like pneumatic bearing and have a high stiffness, load capacity and damping characteristics. As there is no maintenance
and semipermanent in these bearing type, it has been usually adopted as main spindle bearing for grinding machine. In
this thesis, to develop hydrostatic bearing for high speed spindle, the cooler setting temperature, bearing clearance and nozzle
pressure of belt-driven hydrostatic bearing are investigated. The bearing temperature is decreased, as the cooler setting
temperature is lower, nozzle pressure is higher and bearing clearance is wider. The front temperature of bearing is nearly
8°C higher than the rear one up to 13,000 rpm of spindle revolution. The thermal deflection of X-axis is +1.6 um in
range of 12,000 rpm-13,000 rpm. Therefore, it is conformed that the built-in motor hydrostatic bearing can be used to high
speed spindle.
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Fig. 1 Power and torque characteristics built-in motor
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Table 1 Specifications of hydrostatic spindle
Items Unit Spec.
. Wheel rotation speed rpm | Max. 13,000
g/rl)a;: Wheel circumferential speed | m/sec 100
Motor - Built-in
Built-in Motor rated output kw 13
Built-in Motor Torque Nm 4.1
Main Spindle Diameter 6] 52
Design Bearing Span mm 34
spec. Nozzle supply pressure kgf/ent 5
Capillary Diameter & 0.4
Bearing gap (m 25
Main spindle stiffness kg /um 2

Fig. 2 Built-in motor

Fig. 4 Photograph of hydrostatic spindle
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Fig. 7 Vibration measurement

Fig. 8 Noise measurement
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Fig. 10 Characteristics of acceleration/deceleration
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Fig. 11 Temperature change depending on spindle speed
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Fig. 12 Thermal displacement depending on spindle speed
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Fig. 14 Vibration characteristics depending on spindle speed
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Fig. 15 Noise characteristics depending on spindle speed
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