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Effect of Heat Treatment Processes on the Structural and Mechanical

Properties of A356 Alloy With Complex Melt Treatment

WANG Bo' LI Qing’ LIU Rangxian' SUN Jiayao' CHEN Shenggian'

(1 Zhangjiajie Institute of Aeronautical Engineering, Zhangjiajie 427000)
(2 Guangzhou College of Technology and Business , Guangzhou 510850)

Abstract  This paper demonstrated that the strength and toughness of Al alloy could be improved when
ultrasonic melt treatment, Sr/Ce complex modification and heat treatment worked together. The effect of solid
solution treatment on the microstructure and properties of A356 alloy was also studied by metallographic microscope
(OM) , scanning electron microscope (SEM) , tensile machine and hardness instrument. The research results showed
that melt treatment contributed to the improvement of the o —Al dendrites, and eutectic silicon phases, and the
tensile strength of as—cast alloy reached 215MPa with elongation of 9. 5%. After T6 heat treatment, the morphology
of eutectic silicon changed from fibrous to spherical particles distributed independently, and mechanical properties
were significantly also improved, except for elongation. As the solution time increased, the equivalent diameter of
eutectic silicon decreased first and then increased, while the aspect ratio gradually decreased. Meanwhile, the
tensile properties and microhardness of the alloys showed a trend of first increasing and then decreasing. When
solution time was 4h, the optimized comprehensive mechanical properties of the alloy were obtained and its tensile
strength , yield strength, elongation and microhardness reached 300MPa, 240MPa, 8. 0% and 110HV , respectively.

Key words A356, Ultrasonic treatment, Eutectic silicon, Sr/Ce composite modification
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Fig. 1  Effect of solution time on microstructure of alloys
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Fig. 3 Effect of solution time on the morphological

characteristics of eutectic silicon
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Fig. 4 Effect of solution time on the morphology and distribution of the second phase
®1 TOHRAERTEE ZHMNLZAR

Tab.1 Chemical composition of the second phase before and after T6 heat treatment wt%
test point Mg Al Si Fe Ce possible phases
A 1.03 31.05 30.76 - 37.16 Al Si,Ce
B 0.46 66.04 17.20 16.3 - B-AlFeSi
C 14.30 48.44 28.40 8.93 - m-AlFeMg,Si,
D - 62.84 17.15 20.01 - B-ALFeSi
E - 60.89 17.00 22.11 - B-ALFeSi
F - 70.45 13.41 16.14 - B-ALFeSi
G 0.44 27.51 32.31 - 39.74 Al Si,Ce
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Fig. 5 Effect of solution time on mechanical properties and hardness of alloys
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Fig. 6 Effect of solution time on alloy fracture morphology
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