680 KEMBMWBHHE H13% $ 45, pp. 680~688, 1980,
GR 30

||

Hhk Q1 ARl A ZhEd e cdede] #E {38 SiA

4 8 g* - Wagoner, RH.**
(198914 44 49 A4)

A Finite Element Analysis of Deformation-Induced Heating
in Tensile Testing of Sheet Metals

Yong H. Kim and R.H. Wagoner

Key Words : Thermoplasticity (d 44 ¢ §}), Finite Element Method (- 3} & 4 ), Bishop’s
Method(Bishop2] wt4l), Formability (4% 41), Deformation-Induced Heating (7}
4)

Abstract

A numerical method for analyzing non-isothermal plastic deformation of sheet metals has been
developed and sheet tensile tests have been analyzed using a two-dimensional finite element
formulation. A modified Bishop’s method is used to solve the thermoplasticity problem in
decoupled form at each time step. The accuracy of the analysis is confirmed by comparison with
experimental data. The uniform elongation is found is drop by 0.1 to 2.7% at moderate strain
rates, while total elongation decreases upto 6.0% during tensile testing in air compared to the
isothermal case. The effect of deformation heating becomes more pronounced as necking
develops and at higher testing speed.
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Fig. 3 Tensile specimen and FEM mesh geometry
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