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DILATATIONAL PLASTIC CONSTITUTIVE EQUATIONS
AND APPLICATION IN THE DUCTILE FRACTURE
ANALYSIS OF AXISYMMETRIC SPECIMENS

Li Guochen

(Institute of Mechanics, Academia Sinica)

Abstract

The effect of large strain and high triaxiality farours the initiation and growth of voids
in many ductile materials. This causes volumetric dilatation in the plasticity. So, dilatational
plastic constitutive equations are proposed as eq. (1) and the inverse form in eq. (4). In
which, E{ is the volumetric plastic tangent modulus. When E{) — co, then yields the
conventional Prandtl-Reuss equations. In egs. (5) and (6) the criteria of strain softening are
given, when either of these condition is met EX or EX) turas to negative. The six material
constants E, E®), 1.5 0oy Ap and 0., can be calibrated and justified by using the necking
tests of axisymmetric bars (with and without notches) and the computer simulation technique.
The importance of the dilatational plastic effect and the strain softening is delineated in figs.

5,6,7.



