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Thermomechanical Modeling and Simulation Analysis of Oblique Cutting
Li Binglin Wang Xuelin Hu Yujin
Huazhong University of Science and Technology, Wuhan,430074

Li Chenggang

Abstract: A thermomechanical model for oblique cutting was proposed. Using equivalent plane
approach, orthogonal cutting theory based on unequal division shear zone was extended and applied to
oblique cutting. The orientation of the equivalent plane was determined by the equivalent plane angle.
The geometrical parameters associated to oblique cutting were analyzed using the coordinate
transformation approach. The governing equation of the shear velocity, shear strain, shear stress and
temperature distribution in the shear zone were established. The flow stress was predicted from
Johnson— cook material constitutive equation which considered the effects of strain hardening and
thermal softening. At last, the cutting forces were calculated for different machining conditions,
predicted results are in good accordance with oblique cutting test data from the available literature and
found. The proposed model can be used to predict cutting force of end milling by the experimental
validation.
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Experimental Study on Exciting Torsional Guided Wave in Steel Pipe with Magnetostrictive Transducer
Zhu Longxiang Wang Yuemin Li Chenghua Shen Lihua
Naval University of Engineering, Wuhan,430033

Abstract: A configuration of magnetostrictive transducer to excite torsional guided wave in steel
pipe was investigated. Several pieces of strips made of iron— cobalt alloy were attached to the steel
pipe with the alignment angle 45° to the pipe axial direction. Through the magnetostrictive effect of
the strips, torsional guided wave of T(0,1) mode was successfully excited in the steel pipe with high
SNR. A intact steel pipe was tested in different excitation frequencies, the test singals were compared
and the best excitation frequency was determined.

Key words: magnetostriction; guided wave; torsional mode; strip
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