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Table 1 Chemical composition of A356 alloy
W /%

Si Mg Ti Fe Cu Zn Al
724 0324 0192 0.154 0.007 0012 Ah
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Fig. 1 Schematic diagram of A356 alloy for tensile test
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Fig. 2 Results of tensile tests of A356 at low temperature
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Fig. 3 Tensile fracture morphologies of A356 alloys at different temperatures
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Fig. 4 Deep etching morphologies of damaged Si particles in A356 alloys at different temperatures
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Fig. 5 Growing cracks of damaged Si particles at different temperatures
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Fig. 6 Tensile fracture microstructures of of A356 alloys at different temperatures
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Fig. 7 Distribution pattern of dislocation slip band in A356 alloys at different temperatures
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Fig. 8 Morphology of dislocations piled-up near Si particles at different temperature
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Variation Mechanisms of Tensile Mechanical Properties of A356 Alloy at
Low Temperature

MA Guang-hui*, LI Guang-long®, CUI Yong®, LIU Hai', JIN Yu-jing
(1. Precision Manufacturing Engineering Department, Suzhou Institute of Industrial Technology, Suzhou 215104, Jiangsu, China; 2. School
of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China)

Abstract:

The tensile mechanical properties of A356 alloy were tested at 20 °C, -20 °C , -40 °C , -60 °C and -80 C .
The fracture morphologies and the microstructures at 20 °C , -20 °C and -60 °C were researched by SEM
and optical microscopy. The deep etching morphologies of damaged Si particles and dislocation slip band
in the tensile specimens were investigated. The results showed that the tensile strength and yield strength
increased, and the ductility decreased when the temperature dropped from 20 °C to -80 °C . The dislocations
piled up in ahead of Si phases during tensile test, which caused Si phase to crack. The stresses concentration
in these cracks tip, which made the alloy to fracture before the large plastic deformation occurred. This is
the main reason affecting the low temperature plasticity of the A356 alloy. With the temperature dropped,
the Peirls-Nabarro force of aluminum increased, which caused the dislocations motions difficultly in the
process of plastic deformation. So the tensile strength, yield strength and hardening exponent increased at low
temperature, which caused the plastic deformation of the whole sample tended to homogenization.
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Al-Si alloy; low temperature; tensile properties; dislocation; Si phase
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