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Fracture Failure Analysis of Ductile Metals Based on

Continuum Damage Mechanism

MA Xiaole
266041)

SU Weiguo MU Zhitao LIU Tao
(Qingdao Campus,Naval Aeronautical Engineering Academy, Qingdao

Abstract Ductile fracture in metals is the accumulative result of damage. The basic mechanisms of ductile frac-
ture are divided into two modes ( tension-type mode and shear-type mode) according to voids evolution model and me-
so-damage mechanism. A unified ductile fracture criterion is proposed for wide applicable range. The proposed ductile
fracture criterion is implemented into quasi-static finite element method through a compilation of user’ s material sub-
routine VUMAT of the commercial finite element platform ABAQUS. The ductile fracture model is validated by com-
paring between experimental data and numerical results. It is shown that the proposed ductile fracture model can accu-
rately and effectively predict the whole damage process of ductile metals including crack initiation, propagation and fi-
nal fracture. Ductile metallic materials voids-fracture mechanism studies show that the formation of macroscopic crack
monotonic in the loading process are the growth of voids in the inclusions and second phase particles around the nucle-
ation until the polymerization.

Key words Ductile metals, Fracture, Damage accumulation, FE model
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Tab.1 Chemical constitution of LY12CZ wt %

Cu Mg Mn Fe Si Zn Ti Al
3.8~4.9 1.2~1.8 0.3~0.9 0.5 0.5 0.3 0.15 others
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