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The Characteristics of Cutting Fluid Atomization
in According to Cutting Fluid Application Method

Joon Hwang‘(ChungJu National Univ.), Eni-Sik Chung"(Taejon National Univ. of Technology)

ABSTRACT

This paper presents the characteristics of cutting fluid atomization due to its application method. In this study
three different application methods; nozzle, jet, mist type is adopted for evaluating the cutting fluid's effect in terms
of machinability and environmental consciousness. Cutting fluids are widely used to cool and lubricate the cutting
zone in machining process. Cutting fluids mist via atomization in spin-off process can be affected to health risk. To
satisfy the increasing concern of health and environment problem and keep the machinability or productivity it is
necessary to establish the resonable strategy of cutting fluid usage and optimal control. Tool wear and cutting fluid
diffusion rate in the air were measured as machinability index and environmental index in a few turning operation.

Through this basic approach it can be also provide the optimization of cutting process and improvement of
machine tool design in achieving environmentally conscious machining.
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Fig. 1 Rotary disk atomization process and. three
formation modes
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Fig. 2 Photo of PDA system for aerosol particle
measurement of cutting fluid
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Fig. 3 Aeroso! particle velocity of u-direction
due to cutting fluid atomization
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Fig. 4 Aerosol particle velocity of v-direction
due to cutting fluid atomization
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Fig. 7 Comparison of tool wear under three
different cutting fluid application type
with respect to cutting fluid flow rate
(1000rpm)
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Fig. 8 Comparison of tool wear under three
different cutting fluid application type
with respect to cutting time (2500rpm)
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Fig. 9 Variation of diffusion rate of cutting fluid in
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