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ABSTRACT

This paper presents atomization characteristics of cutting fluids. To analyze the behavior characteristics of cutting
fluid, analytical approach and experimental measurement were performed to predict the aerosol size, velocity and
concentration due to cutting fluid atomization mechanism in machining operation. The established analytical model
which is based on atomization theory analyzes the cutting fluid motion and aerosol generation in machining process.
The predictive models can be used as a basis for environmental impact analysis on the shop floor. It can be also
facilitate the optimization of cutting fluid usage in achieving a balanced consideration of productivity and

environmental consciousness.
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Fig. 1 Material balance for machining process
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Fig. 2 Aerosol generation of cutting fluids in
machining process
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Fig. 3 Typical cutting fluid behavior in machining
process
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Fig. 4 Rotary disk atomization process and three
formation modes
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Fig. 5 Photo. of PDA system and experimental
set-up for atomization characteristics analysis
of cutting fluids
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Fig. 6 Measuring results display of cutting fluid's
aerosol particles average velocities and size
distributions on screen
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Fig. 7 Size distribution of cutting fluid aerosol
particles
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Fig. 8 Average velocity distribution of cutting fluid
acrosol particles on u-direction
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Fig. 9 Average velocity distribution of cutting fluid
aerosol particles on v-direction
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