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A Study on the Environmentally Conscious Machining Technology

Cutting Fluid Atomization and Environmental Impact
through Spin-Off Mechanism in Turning Operation(l)

Joon Hwang*, Eui-Sik Chung**

ABSTRACT

This paper presents the experimental results to verify the environmental consciousness with economic balances
due to cutting fluid behaviors, effectiveness in machining process. Even though cutting fluid improves the
productivity through the cooling, lubricating effects, its environmental impact is also increased according to the
cutting fluid usage. The primary mechanism considered in this study is the spin-off motion of fluids away from
rotating workpiece. In this study some parameters are adopted to analyze the productivity(tool wear), environmental
impact(mist diffusion rate). The results present the criteria for the resonable cutting fluid usage quantitatively to

develop the environmentally conscious machining process.
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Fig. 1 Photo of cutting fluids atomization via
spin-off mechanism in turning operation
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Fig. 5 Cutting fluid's aerosol particle velocity with
respect to arrival time(EX#1)
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Fig. 6 Cutting fluid's aerosol particle velocity with
respect to arrival time(EX#4)
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Fig. 7 Distribution of cutting fluid aerosol velocity
due to spin-off mechanism (EX#1)
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Fig. 8 Distribution of cutting fluid aerosol velocity
due to spin-off mechanism (EX#4)

4.2 BARol| 2ost
=M

Z}H AL8El & A i 300 ~2500 rpm 2

v

7ol L BHAHD|

.I

0.5¢/min ~ 4¢/mink

! GRS R Lo

Figure 9o} = #| M Al {:oﬂ T} &L _hlj’ILU]_lﬂ 2k o]
]

st Lhehigit)l, cr'lof A ok 4= glis wmpe} 4t l

Habalzho] Frpghe) upel o] 7wl ke ZFlE)
1= z‘éb‘* LM i e, %a) 31 nlE)
A ko] FUhelaE A ebE g FUbE
O Anghean oSS asle A ofle, ofis
Aabfol ggt, Wrrae) vd3hy sfeksl 4 gl
vl Habfekol] whit atelEeko] wAE Figlo
of vheEbulRi o, ARl Hla 6}04 ose o} A



g F.Aox  g=HYFE A A19P A3Z

cutting fluid flow rate & cutting speed
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