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A Study on the Analysis of Cutting Fluid Aerosol in Grinding Process

Duk-Chul Hwang®, Joon Hwang*, Chang-Ki Woo™, Eui-Sik Chung™"

]L Abstract }

This paper presents the experimental results to analyze the characteristics of cutting fluid aerosol generation in grinding
process. Machining is a one of the broad manufacturing process to produce the parts, products and various molds and
dies. The environmental impact due to aerosol generation via atomization process is a major concern associated with
environmental consciousness. Experimental results show that the generated fine aerosol which particle size less than 10
micron appears near worker's breath zone under given operational conditions. The aerosol concentration is much higher
enough to affect human health risk with its generated aerosol quantities. This qualitative analysis can be provided the basic
knowledge for further research for environmentally conscious machining technology developments.
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Figure 1. Aerosol generation mechanism of
cutting fluid in grinding process
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Figure 2. Dual-PDA system for cutting fluid aerosol
measurement
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Figure 3. Comparison of cutting fluid aerosol
distribution in terms of diameter, surface
area, volume of cutting fluid aerosol
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Figure 4. Correlation between cutting fluid aerosol
diameter and velocity distribution via
spin-off mechanism
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Figure 5. Correlation between cutting fluid aerosol
diameter and velocity distribution via
spin-off/splash mechanism
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Fig. 6 Comparison of D), of cutting fluid aerosol

vs. rotational speed of workpiece via
spin-off mechanism
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Fig. 7 Comparison of D), of cutting fluid aerosol

vs. rotational speed of workpiece via
spin-off/splash mechanism
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Fig. 8 Comparison of Dy, of cutting fluid aerosol

with respect to cutting fluid flow rate with
PM criteria
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Fig. 9 Comparison of mass concentration of
cutting fluid aerosol with respect to
cutting fluid flow rate
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