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Fig.5 Necking instability and localized deformation process under plane strain tension
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QUASI-FLOW THEORY OF ELASTIC
PLASTIC FINITE DEFORMATION

Hu Ping Lian Jianshe and Li Yunxirg
(Jilin University of Technology, Changchun 130025, Cians )

Abstract A Quasi-Flow Theory of elastic plastic finite deformation is proposed. The
theory originates from the classica! normality law. By introducing a weak function with
respect to elastic modulus into the constitutive equations and by improving the common
decomposition scheme of elastic and plastic strain rates, the Quasi-Flow Theory achieves a
smooth and continuous transition from the finite deformation Prandtl-Reuss equation (J2F)
based on the norrnality law to the rate form of the hypoelastic J2 deformation theory (J2D)
based on the non-normality law. In addition, the theory can be applied to the theoretical
analysis and the numerical simulation of anisotropic metals from initial and subsequent
plastic deformation up to localized shear fracture. Under special conditions, the J2F, the
J2D and the constitutive theories described by arbitrary anisotropic yield functions and
based on the normality law can be included into the Quasi-Flow Theory. This theory has
been introduced into the numerical simulation of the instability and the localized deformation
of ductile metals under plane stress/strain tension. By comparing with theoretical analysis

and experimental observation, the results demonstrate the usefulness of the theory.

Key words Quasi-Flow Theory, quasi elastic modulus, localized deformation



