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Characteristics of Surface Roughness in the High Speed Micro Turning
of Aluminum Alloy

Chul Hyun Seong*, Hyeung Chul Kim**, and Ki Soo Kim***

ABSTRACT

This study adopted the ultra precision machining system which was composed of an air bearing spindle, a
granite bed, air pad and a linear feeding mechanism. It also applied the cutting experiment on the aluminum ailoy.
To evaluate the safety of high speed machining, we examined the surface roughness according to the changes of
cutting speed and obtained the speed limit. This paper also studied the effect of cutting condition such as feed
rates and depths of cut on the surface roughness within the speed limit. This provided practical information

regarding ultra precision machining.

Key Words : ultra-precision machining(Z4% 7}¥), PCD(TFE A tho|o}E =), surface roughness(EH A A 7)),
micro turning(Vl &> A4}), air bearing spindle(3-7] #WolH APE)
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Fig. 2 Configuration of the air spindle system
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Table 1 Specification of the experimental equipment

Name Specification

Frequency converter CIRM-22P3G3

Oilless scroll air compressor | AL-LSPAI

Position controller Type PS-101A
Linear motion guide HSR15A
Mitutoyo Co.,

Surface roughness tester Surftest(SV-500)

Han ra Micro
Hi-vision(HR-303)

Pentium MMX 233ME

Metal microscope

IBM PC
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Table 2 Cutting conditions
Item Cutting conditions

50, 100, 150, 200, 300, 400,
500, 600, 700, 800, 900

2,4,6,8, 10

Cutting speed(m/min)

Feed rate(um/rev)

Depth of cut(xm) 10, 20, 30, 40, 50

Air pad input pressure| 2 kgf/cm’
Dry cut

Cutting fluid
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Fig. 3 Photographs of the cutting tool
(s=10gm/rev, t= 10im)
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