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Research on heat transfer characteristics of cold air with electrostatic

minimum quantity lubrication and its milling performance of titanium alloy

WU Xizhuan, LIU Fucai, ZHANG Ruochong, HU Xiaodong, YAO Weiqgiang, XU Xuefeng
(Key Laboratory of Special Purpose Equipment and Advanced Manufacturing Technology ,
Ministry of Education & Zhejiang Province, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

In order to solve the problems of high milling temperature and short tool life of titanium alloy, a new machining
method of titanium alloy based on cold air with electrostatic minimum quantity lubrication (CAEMQL) technology is
proposed and carried out. Based on the development of the cold air with electrostatic minimum quantity lubrication
system, the heat transfer characteristics and milling performance of titanium alloy of cold air with charged droplet
are studied, and the mechanism of tool life extension is revealed by tool wear. The results show that cold air with
electrostatic minimum quantity lubrication has higher critical heat flux and better steady-state heat transfer perform-
ance than minimum quantity lubrication, electrostatic minimum quantity lubrication and cold air minimum quantity
lubrication. Compared with minimum quantity lubrication, the tangential milling force F_, normal milling force F_,
milling temperature and Ra value of work piece surface roughness under cold air with electrostatic minimum quantity
lubrication are decreased by 21% ,17% , 33% and 26% . When cold air with electrostatic minimum quantity lubri-
cation is applied, the wrinkle height on the free surface and the scratch on the back of the chip could be reduced.
The synergistic effect of cryogenic compressed air and charged cutting fluid inhibits the tool adhesion wear, and in-
creases the tool life by 41% .

Key words: cold air with electrostatic minimum quantity lubrication (CAEMQL) , titanium alloy, heat trans-

fer characteristics, milling performance, chip morphology, tool wear
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