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Table 1 Chemical compositions of 2A12-T4 ( mass fraction/% )
Cu Mg Mn Fe Si Ni Zn Ti Al
3.8~4.9 1.2~1.8 0.3~0.9 0.5 0.5 0.1 0.1 0.15 Bal.

2 PR R ST

Table 2 Geometry of four specimens

Length Width Diameter  Thickness  Span
o.
[/ mm w/mm d/mm t/mm s/ mm
a 150 20 1.1 40
b 180 20 5 70
c 140 20 5 1.1
¢ Mo 20 > 6.3 B2 4 R i s R
Fig.2  Crack growth profile of four specimens
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Fig.1 Geometry of specimens

Fig.3 Engineering stress-strain curve
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Fig.7 Crack propagation of four specimens
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Experimental and Numerical Study of

Progressive Failure of Ductile Metals

LIU Chao, SUN Qin,

LIU Yan-jie,

FAN Xue-ling

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The investigation of progressive failure of ductile metals is valuable for accelerating the application of ductile metals and re-

ducing the physical experiments burden. In this paper, a modified three-stress-invariant ductile fracture model is proposed based on

continuum damage mechanics, where the effects of hydrostatic pressure and Lode angle on damage variable are considered. To predict

the progressive failure behavior of ductile metals, a series of experiments have been conducted for high strength aluminum 2A12-T4

sheets and the proposed model is implemented into quasi-static finite element method through a compilation of user’ s material subrou-

tine VUMAT of the commercial finite element platform ABAQUS. The ductile fracture model is validated by comparing between experi-

mental data and numerical results. It is shown that the proposed ductile fracture model can accurately and effectively predict the whole

damage process of ductile metals including crack initiation, propagation and final fracture.

Key words: ductile metallic material ; fracture; continuum damage mechanics; progressive failure



