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Fracture-and-Yield Model of Isotropic Steels

WANG Wan-zhen
( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: Based on the fundamental fact that yield occurs prior to fracture in steel, and on the assumption that
the fractured area can be accounted as the enlargement of yield surface until the integrity and the continuum of
material fail, both the fracture model and yield model expressed with quadratic functions in the principal stress
space are constructed for isotropic steels, in which the common features of the existing yield models are
examined with great care. The proposed fracture model and yield model are quantified with characteristic
stresses of steels of manifold types, which can be described using column surface, ellipsoidal surface, parabolic
surface and hyperboloid in the principal stress space determined by the relations of characteristic stresses of
steels. The presented models are more generalized and universalized than the existing yield models in that the
latter is the special cases of the former.

Key words:. isotropic steels; fracture model; yield model; characteristic stresses; principal stress space; quadratic
function



