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Phase Transformation Influence of Machined Surface Layer
in High-speed Milling of Ti-6Al1-4V Alloy
Xue Chaoyi, Li Anhai,Zhou Yonghui,Lv Minghang,Ge Dejun

Abstract: Changes in surface integrity are directly affected by the local phase transformations of materials during ma-
chining process. This work investigates the relationship between the cutting parameters and phase transformations during
machining of titanium alloy Ti-6Al-4V. The milling experiments of Ti-6Al4V alloy is conducted ,and the variation of milling
force under different cutting speeds is analyzed. By observing X-ray diffraction (XRD) patterns and scanning electron mi-
croscopy (SEM) images,the effects of milling parameters on the dual-phase ratio and plastic deformation of machined sur-
faces are studied. The results show that phase transformations occurr on the machined surface and the peak values in the
XRD patterns are shifted to the right. Compared with the substrate, the o phase on the machined surface layer decreases,
whereas the B phase increases. In high-speed machining process, the cutting force, surface hardness and surface residual
stress decrease with the increase of cutting speed. With the increase of cutting speed, the thickness of the plastic deforma-
tion layer increases gradually. In high-speed milling of Ti-6Al4V alloy,the machined surface layers are generated by the
synergistic interactions among the thermo-mechanical-microstructural effects in terms of the high temperature softening, the
intense stress and deformation evolution, the microstructural phase transformation of workpiece material.

Keywords: titanium alloy;phase transformation ; hardness ;residual stress
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