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Analysis of Cutting Process of Aviation Aluminum Alloy Based on Different Tool Rake Angles

QIN Yu, SHA Zhihua, LIU Yu
(Department of Mechanical Engineering, Dalian Jiaotong University, Dalian 116028, China)

[ABSTRACT] In order to select tool rake angle reasonably, the influence of changing tool rake angle on the cutting pro-
cess of aviation aluminum alloy 7050-T7451 is studied.After theoretical analysis of the influence of rake angle on cutting
process,a thermal coupling plane strain orthogonal cutting model is established by the finite element software ABAQUS/
Explict.The Johnson-Cook material constitutive relations and failure criteria are used to simulate the chip formation process
of different tool rake angles.The influence of changes in the anterior horn of chip morphology, cutting force and cutting
temperature are contrasted and analyzed.The results show that large rake angle can help improve the cutting process,but to
avoid continuous chip, the reasonable rake angle range should be 8°~16°.The accuracy of the finite element model is proved
through comparing the results of two analysis methods and has a certain guiding significance for actual processing.
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Fig.1 Finite element model of orthogonal cutting
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Fig.2 Chip morphology of different rake angle
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Fig.3 Cutting temperature under different rake angles of 7050
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Fig.4 Influence of rake angle on cutting force
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