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Abstract: Finite element— based orthogonal cutting simulations were performed with titanium al-
loy TiAl6V4. The orthogonal cutting experiments were used to validate the numerical model. Based
on the systemic simulation results, the dependences of strain, strain rate and temperature in the pri-
mary and secondary shear zone on the uncut chip thickness were investigated. The influences of mate-
rial strengthening factors, including strain, strain rate and temperature effects, on the “size effect” in
specific cutting energy were further discussed. The results show that, the strain and strain rate de-
pendences of material flow stress have no effect on “size effect”, while the thermal— softening effect
plays a dominant role in causing “size effect”. In addition, the “size effect” can be attributed to a drop
in the primary shear zone temperature and an increase in the tool—chip contact length.
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