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Table 1  Chemical compositions of TC4 titanium alloy( mass fraction/% )
Al v C Fe H [0} Other Ti
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Fig. 1 Tllustration of specimens (unit;:mm) (a) specimen a;

(b) specimen b; (c¢)specimen ¢
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Fig.2  Macroscopic fracture morphology of three specimens
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Fig.3  Stress-strain curve
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Fig.4 Ilustration of the 3-dimensional finite element model
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Table 2 GTN damage model parameters for simulation
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Fig.8 Comparison of macroscopic fracture morphology of three

specimens between experimental and simulation results
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Fig.9 Comparisons of load-displacement curves between experimental and simulation results
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Experimental and Numerical Study of Progressive

Failure of TC4 Titanium Alloy Specimens

LIU Chao,

SUN Qin,

LIU Yan-jie

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

Abstract: To predict the progressive failure behavior of ductile metals, a series of experiments were conducted for smooth and notched

specimens of titanium alloy TC4. And numerical simulations were performed with the GTN damage model based on ABAQUS/ explicit.

Meanwhile, different numerical simulations with or without geometric non-linearity were studied by contrastive analysis. Results show

that the GTN damage model can accurately and effectively predict the experimental results of TC4 specimens including load-displace-

ment curves and macroscopic fracture morphology.

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



