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( Development of A High Precision CNC Lathe for mirror surface )
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ABSTRACT

In this paper, A hydrostatic bearing spindle for high precision machining and a motor built-in spindle for high speed machining are
developed to obtain the high precision machining accuracy of the prototype lathe. The sliding bearing with fluoric resin (turcite) pad is
adopted for improving the damping charateristics of guide ways. The running accuracy of moving elements is estimated to confirm the
validity of application on the prototype: the high precision CNC lathe.

The surface roughness of Cupper and Aluminium machined by the hydrostatic spindle are 0.07um and 0.10umRmax.  The surface
roughness of Aluminium machined by the built-in spindle are 0.10UmRmax. From this results, it is verified that the prototype lathe is
effective to high precision machining. s
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Table 1. Specifications of the prototype lathe
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~ | HAOls| 29 018 |1 - 5000 mm/min
; S5 S| M Etol S | 0.0001 - 71.4000 mm/rev
A AMHC? (X2 | 0.0001 mm
2HEZ (X 2 DC 0.5, 1.0kW
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Table 2. Designed performances of hydrostatic bearings

HA(=AF) | Zol(Lh)| Rarazt wojzus

MEXE | 80mm 80mm 490kg 26kg/um

FHHHd | 65mm 60mm 300kg 14ka/um
ABAE 115mm 85mm 280kg 20ka/um
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Table 3. Rotational accuracy of hydrostatic spindle
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Table 4. Positioning accuracy of feeding system

Performances X-axis Z-axis

positive 4.72um 1.33um

Pasitioning | negative 4.41um 1.69um
accuracy bidirectional 5.33um 1.74um
mean reversal -0.5%um | -0.21um
positive_mean 0.41pm 0.17um
negative_mean 0.35um 0.21um

Repeatability | bidirectional mean 1.34Um 0.60um
positive_maximum 0.58um 0.27um
negative_maximum 0.54um 0.36um
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