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Simiuation on Three-dimensional Thermal-mechanical Coupling Model of

Milling GCr15 Steel
Song Taoran, Yin Ming, Wang Ling, Yin Guofu

Abstract: A three-dimensional thermal-mechanical coupling model of milling bearing steel Gerl5 is built based on
ABAQUS. With the D20 rounded end milling cutter which usually used in milling, the influence of milling speed and feed
engagement on milling force is researched. Consider the impact of stress on phase transition temperature, the process of
white layer formation in milling is explained and the influence of milling speed and feed engagement on white layer thick-
ness is researched. It is meaningful for the study and the parameter optimization of milling process. The results as following,

with the increase of milling speed and feed engagement, both milling force and white layer thickness are increased. But the
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rate of growth of white layer thickness is decreased.

Keywords: milling; ABAQUS;finite element;white layer;thermal — mechanical coupling
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Study on Effective Cutting Speed of Milling Contour Surfaces of
Ball-end Milling Cutter
Yang Ju,Hu Xiaoqiu,Cheng Yu,Fang Jingxian

Abstract: The effective cutting speed of machining contour surfaces is studied with ball-end milling cutter in this pa-
per. Considering the variation of the inclination angle of the ball-end milling cutter and the radius of the curvature of work-
piece , the interference model of concave and convex contour surface milling by ball-end milling cutter is established. The in-
terference problem of high-angle milling is solved by means of the relative machining inclination angle ,and according to the
actual effective cutting diameter,the effective cutting speed of machining the concave-convex contour surface is obtained.
The research results show that the effective cutting speed is small when milling the curved surface with a small plunging an-
gle and a large cutting-out angle,and the concave surface is more affected by the depth of cut during the milling process,
and the convex curved surface is mainly affected by the front and rear tool rails.

Keywords: ball-end milling cutter; contour surface ;radius of curvature ;tool interference ;effective cutting speed
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