Scope of Study

Quantitatively describe the generation of
cutting fluid aerosol In a turning operation
performed on a horizontal lathe In the
context of :

— spin-off
— splash



Spin-off: Complete Process
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Spin-off mechanism containing a rotary disk part (A) and a liquid sheet part (B)



Spin-off: Rotary Disk
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Spin-off: Liquid Sheet Model
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Splash: Complete Process
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Aerosol Generation Rate
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Spin-off: Analytical and
Experimental Results of Aerosol
Generation Rate

B calculation ® measurement
flow rate 1/128 (liter/s) flow rate 1/94 (liter/s) flow rate 1/46 (liter/s)
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Splash: Analytical and
Experimental Results of Aerosol
Generation Rate

O Calculation
B Measurement

Workpiece diameter 4.2 cm Workpiece diameter 6.3 cm Workpiece diameter 6.3 cm
flow rate 19.85 ml/s flow rate 19.85 ml/s flow rate 27.39 ml/s

0.31 0.25+
0.251 0.2-
0.21 0.15-
0.15
0.11
0.1
0.051

0.051

5cm jet height 9 cm jet height 5cm jet height 9 cm jet height 5cm jet height 9 cm jet height



Conclusion

* The aerosol generation rate increases with
the increase of :

— flow rate
— rotational speed
— Jet distance

* There Is a good agreement between the
analytical and theoretical results



