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Development of a High Precision CNC Lathe for Mirror Surface
Machining

C. H. Park*, H. S. Lee*,

Y. J. Shin*

. G. S. Lee*, C. B. Kim*™*

ABSTRACT

In this paper, the development of a precision CNC lathe prototype for mirror surface machining is pre-
sented. To obtain high precision machining accuracy, a hydrostatically supported precision spindle and a
sliding guideway with turcite pad are adopted as the motion elements. The machining accuracy of the pro-

totype machine. and the motional accuracy of its motion elements are tested and evaluated to confirm the
validity of the application of these elements on the prototype. The hydrostatic spindle shows 0.09m of
rotational accuracy and the guideway shows about 0.8mm/170mm of horizontal straightness. The surface

roughness of cupper and aluminium cylinder machined by the prototype machine with diamond tool are
0.07m and 0.10mRmax respectively. From these results, it is verified that the prototype lathe is available

for high precision machining.

Key Words: High precision lathe(2% 2 A%, mirror surface(3%), hydrostatic bearing(f7 ¢#lo1 %),
rotational accuracy (3|83 ), straightness(A& %), machining accuracy 7+HE3 2 )
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Table 1. Specifications of the prototype lathe
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& | 3cHot8 @size 9150 X 240 mm
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EL 874
e Y
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A I VI ETS
S| B AC 3.7/5.5kW
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ol ZE0I8%% X 2) | 12 m/min
& | 2aois £ ol&| 1 - 5000 mm/min
A &I & HE0l&| 0,0001 - 71.4000 mmjrev
oMo (X 2) | 00001 mm
2B (X, 2) DC 0.5, 1.0kw
NC controller FANUC-0TC {a series)
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Fig. 2 Assembly of a hydrostatic spindle
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Fig. 3 Experimental apparatus by the reversal method
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Table 3. Rotational accuracy of hydrostatic spindle
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