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ABSTRACT

This paper presents a strategy to develop the environmentally conscious machining process. To establish the
knowledge the analytical and experimental methodology for the prediction of aerosol 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 impinging and evaporation
experiments were performed to know the particle size and evaporation rate of cutting fluid. 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 System flow for environmentally conscious
manufacturing process
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Fig. 2 Material balance for machining process
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Fig. 3 Aecrosol generation of cutting fluids in
machining process

B2l (spin-off)E BF9 HET oA £7
ol Aol Palgel os) FAEZRE FAYL U
v, A gEAT n2d B2z gel oF
m PR AL A9 80% o4& AA I Ue
Aow AR gt EF FAH(splash)& FT%
FAZo] Aaf Yo FEo o & a“Q\ 24‘?—__1’
@ oJojitrh, Zh(evaporation) HAH HF
xo oxd o8 HERAI FrNHE He }i
Zgth, olE 7—1’7‘1"’1 ol gar] ol gk FHAE

N
U o 12

it

- 848 -



Fig. 4 Photo of Impinging test of cutting fluids
in turning process
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Fig. 5 Typical cutting fluid behavior in machining
process
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Fig. 6 Rotary disk atomization process and three
formation modes
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Fig. 7 Variation of aerosol concentration of cutting
fluid mist in machining operation
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