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Microscopic precision evaluation of machined surface according to the variation
of cooling and lubrication method

1. O. Hwang, D. H. Kwon, M. C. Kang(ERC/NSDM, PNU), J. S. Kim(Mech. Eng. Dept., PNU)

ABSTRACT

As the technique of high-speed end-milling is widely adopted to machining field. The investigation for microscopic
precision of workpiece is necessary for machinability evolution. The environmental pollution has become a big problem in
industry and many researcher have investigated in order to preserve the environment. The environmentally conscious
machining and technology have more important position in machining process. In the milling process, the cutting fluid has
greatly bad influence on the environment. The damaged layer affect mold life and machine parts in machining. In this study,
the cutting force, the surface roughness, micro hardness and residual stress is evaluated according to machining environment.
Finally, it is obtained that the characteristics of damaged layer in environmentally conscious machining is better than that in
conventional machining using cutting fluid.
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Fig. 2 Cutting force according to cutting environments
[C.F.:Cutting fluid, C.A.:Compressed cold air,
0.M.:0il mist, C.M.:Compressed cold air + Oil mist]
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Fig. 3 The surface roughness according to cutting environments
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Fig.4 Microhardness result according to cutting environments
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Fig. 5 Residual stress result according to cutting environments

(a) Cutting fluid
Fig. 6 Variation of damaged layer according to cutting

(b) Compressed cold air + Oil mist
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