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Table 1 Orthogonal anisotropy material parameter

C11/GPa C12/GPa C44/GPa

155.2 89.1 53.3
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Fig.7 Experimental and simulated stress-straincomparison chart
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Table 2 Material parameter of single crystal

m 7,/MPa 7 /MPa hy/MPa h,/ MPa
30 400 445 150 20
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Fig.8 E11 strain cloud map of the equiaxed crystal model
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Fig. 10 Fatigue crack path simulation
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Crystal Plastic Finite Element Analysis of Crack Propagation Behavior of
Additive Titanium Alloy
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Abstract: In this paper, a crystal plastic finite element model based on Voronoi diagram was established with the

combination of MATLAB and extended finite element method in Abaqus. To verify this model, the effects of crystal

orientations on static properties and fatigue crack growth of laser melting deposited TC18 titanium alloy were

simulated. The experimental phenomena can be well reproduced by the model, and the reasons for such phenomena

were further discussed. The proposed model is capable of effectively describing the anisotropy responses of metal

crystals, which provides a useful guidance for analyzing fatigue crack growth in additively manufactured titanium

alloys and improving damage tolerance performance by process optimization.
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