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Fig. 1 Effect of different distances and pressures Fig. 2 Milling test site

on the spray temperature and the spray speed
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Fig. 3 Different nozzle arrangements
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Fig.5 Friction coefficient calculation of the milling process
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Tab.1 Average friction coefficient under the different nozzle arrangements

v, /m « min~! “
A B 1 i &I 2 i &= 3
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Fig. 6 Influence of different spray quantities Fig. 7 Influence of different oil mist carrier speeds
on the average friction coefficient on the average friction coefficient
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Friction Behavior between Tool and Chip during TC4
Milling with Cold Air Oil Mist Lubricant

WANG Ning-chang', CHENG Xin', JIANG Feng', XIE Hong”

(1. Institute of Manufacturing Engineering, Huaqiao University, Xiamen 361021, China;

2. Dong Fang Turbine Company Limited. Deyang 618000, China)

Abstract; Milling experiments of titanium alloy TC4 with cold air oil mist lubricant have been performed. The effect of
the lubricant properties and its applying way on friction behavior between the cutting tool and the chip has been studied.
The optimal lubrication effect takes place when the cold air oil mist nozzle is set in the idle stroke before cut-in process.
When the spray quantity is up to some value (about 12 mL + h™' in this study), the average friction coefficient between
cutting tool and chip has no obvious change. Average friction coefficient increases with the increasing milling speed of the
titanium alloy TC4 in the cold air dry cutting, while the average friction coefficient does not change obviously in the cold
air oil mist cutting, and it is far lower than the average friction coefficient in the cold air dry cutting. The results show
that there is a certain relationship between the spray speed and the milling speed, which makes an optimal lubrication.

Keywords: titanium alloy; milling; cold air oil mist; lubricant; friction coefficients; nozzles; spray quantity
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