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Formation Mechanism of Surface Layer and Pores, and Their Effects on the

Mechanical Properties of HPDC(High Pressure Die Casting) SiC/6061Al Composites
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Abstract: A vacuum-assisted die-casting experiments of SiC/6061 composites were carried out, and the formation
mechanism of the surface layer and the internal pores of samples with different wall thicknesses, and their influ-
ence on the mechanical properties of the samples were investigated. The results show that there exists a surface
layer with a thickness of about 0.5 mm in the samples with different wall thicknesses, and the 2 mm wall thick-
ness samples are dominated by scattered gas pores. When the wall thickness is increased to 4 mm, the pores are
dominated by gas-shrinkage pores. Large-sized shrinkage pores are discovered, and most of pores are concentrated
in the central area of the sample axis. During the tensile test process, large shrinkage pores can induce brittle frac-
ture of the sample, and the internal particles can cause brittle failure of the surface layer, resulting in a decrease

in the tensile properties of the HPDC SiC/6061 composites.
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Abstract: The isothermal constant strain rate compression test was carried out by a Gleeble-3500 thermal simula-
tion tester. The flow stress behavior of Ti-25Nb alloy at 470~620 C and 0.001~10 s ! was investigated and con-
stitutive model was established based on BP neural network. The results reveal that the true stress of Ti-25Nb al-
loy has negative temperature and positive strain rate sensibility, showing the characteristics of flow softening un-
der any deformation condition. The constitutive model based on BP neural network has a high calculation accuracy
with correlation coefficient of 0.999 6, relative error of 4.27% and average absolute relative error of 1.33% , which
can well describe and predict the flow stress behavior of Ti-25Nb alloy.
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