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Fig. 1 Shape and dimensions of in-situ tensile sample
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Fig. 2 3D reconstruction of micropores in die-cast AISiMgMn alloy
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Fig. 3 3D FE meshing and boundary conditions and FE meshing of a gas-shrinkage pore
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Table 1 Characteristic data of pores in FE model

SR AT (10°xmm®) B BEEmA (10°xmm?)  Z/mm

AL AR (10°xmm®) B BOBEI (10 xmm?)  Z/mm

P1 1118 0.47 133 0.33
P2 987 0.46 158 0.34
P3 179 0.32 45 0.19
P4 170 0.48 38 0.25
P5 144 0.36 46 0.14
P6 129 0.64 31 0.41
p7 126 0.46 40 0

P8 119 0.60 30 0.11
P9 114 0.38 50 0.10

P13 61 0.45 20 0.18
P14 61 0.54 16 0.44
P15 57 0.47 23 0.17
P16 56 0.46 28 0.16
P17 53 0.65 18 0.21
P18 50 0.42 22 0.24
P19 41 0.6 17 0.11
P20 33 0.42 13 0.25
P21 32 0.58 16 0.06
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Fig. 5 Experimental crack on tensile sample surface and simulated crack on sample surface
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Effect of Micro-Pores on Tensile Fracture Damage of Die-Cast AISiMgMn
Alloy

LIU Fei, YANG Run-sheng, ZHAO Hai-dong
(National Engineering Research Center of Near—-Net Shape Forming for Metallic Materials, South China University of
Technology, Guangzhou 510641, Guangdong, China)

Abstract:

In this study, the pores in a die-cast AISiMgMn alloy were reconstructed by high resolution three-dimensional
(3D) X-Ray micro computed tomography (p-CT) inspection. The crack propagation and stress distribution
were simulated through finite element (FE) simulation. The results showed that the pores played a decisive
role in main crack path, and the pore morphologies and locations had significant influence on the stress
distribution and microcrack. The pores of lower sphericity and larger project area in tensile axis direction were
prone to cause multi-microcracks and promote crack deflection. The experiment results demonstrated that the
aggregation of brittle a-Fe intermetallics in the alloy also affected the main crack propagation.

Key words:
die-cast AISiMgMn alloy; pores; 3D p-CT; finite element analysis
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