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Table 1 Chemical composition of the Al-10Si-0.3Mg alloy
Wg /%

Si Mg Mn Fe Cu Ti S Hfh o Al
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Fig. 1 Dimensions of the test specimen
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Fig. 2 Schematic diagram of the DIC sample
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Fig. 3 CT morphologies of the pores in the sample 15
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Fig. 7 The morphology and distribution of the porosity in the sample 15
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Three-Dimensional Characteristics of Pores and Their Influences on

Fracture Location in Aluminum Alloy Thin-Wall Die Castings

XIA Li-hong
(School of Mechanical Engineering, Chongqing Technology and Business University, Chongging 400067, China)

Abstract:

A number of pores in aluminum alloy high pressure die castings show a significant influence on the ductility
and fraction location. To understand the effect of porosity on the fracture location of the high pressure die
casting, the three-dimensional (3D) characteristics of the porosity in Al-10Si-0.3Mg high pressure die castings
were obtained via X-ray tomography, named computed tomography (CT). The CT results were calibrated
via fractographic analysis. The correlation between the characteristics of porosity (local porosity, the size of
the largest pore and the location of pore) and local strain, as well as fracture location, were analyzed based
on the 3D characteristics and local strain achieved using digital image correlation (DIC) technology. The
results indicated that the characteristics of the porosity, specifically local porosity, the size of the largest pore
and the location of pore, showed impacts on the local strain and fracture location. However, the statistical
analysis about the characteristics of the porosity in 19 samples showed that the local porosity of the fracture
regions was equal or close to the highest local porosity in the gauge. This suggests that local porosity was the
dominant factor governing fracture location.

Key words:
die casting; voids; fracture location; CT scan
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