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Influence Mechanism of Milling Speed on TC4 Titanium Alloy
Surface Integrity in High-Speed Milling

Yang Zhenchao, Zhang Dinghua, Yao Changfeng, Ren Junxue, Tian Weijun
(Key Laboratory of Contemporary Design and Integrated Manufacturing Technology of
Ministry of Education, Northwestern Polytechnical University, Xi’an, 710072, China)

Abstract By the experiments of high-speed milling of TC4 titanium alloy, the influence of the milling
speed on machined surface integrity is investigated. The two-dimensional simulation of TC4 titanium al-
loy high—speed milling process is carried out by AdvantEdge, which is a professional metal-cutting pro-
cessing finite element software. The temperature field distribution at different milling speeds and the ef-
fect of the milling speed at the cutting temperature on the rake and relief faces are obtained. Based on
the simulation results, theinfluence mechanism of the milling speed on the surface integrity in the high-
speed milling of TC4 titanium alloy is analyzed. Results show that the highest temperaturein the cutting
zone locates on the tool—chip interface at a distance of 0. 01~ 0. 02 mm from the tool tip. Generally, the
influence of the milling speed at the cutting temperature is significant. The cutting tem perature increases
with the milling speed, but the cutting temperature decreases when the milling speed reaches 301 m /min.
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. TC4 980~ 990°C, 301 m/min .
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