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Strengthening and Toughening Design of Al-7Si-0.35Mg Alloy
Wang Xu, Li Daoxiu, Zhao Kai, Liu Guiliang, Sun Qiangian, Han Mengxia, Qian Zhao, Liu Xiangfa
[Key Laboratory for Liquid-Solid Structural Evolution & Processing of Materials(Ministry of Education) ,
Shandong University |

Abstract ; Strengthening and toughening design was conducted on the Al-7Si-0.35Mg (abbreviation for A356) alloy
by using AI-TCB master alloy (TCB refers to the abbreviation of B-doped TiC and C-doped TiB, particles). The
chemical composition, microstructure and mechanical properties of the alloy were tested and analyzed by X-ray e-
mission spectrometer, optical microscope, field-emission scanning electron microscope and universal testing ma-
chine, respectively. The results indicate that the AI-TCB master alloy exhibits excellent refinement ability with
anti-Si “poisoning”, and strengthening and toughening can be achieved by adjusting the amount of addition. After
adding 0.2%, 0.5% and 1.0% AIl-TCB master alloy, the a-Al grains of A356 aluminum alloy are significantly re-
fined, and the average grain size is reduced from 1 135 pm to 140 um, 90 ym and 91 pm, respectively. The yield
strength of A356 aluminum alloy is increased by 6.0%, 10.0% and 8.0% , the tensile strength is increased by
4.8%, 8.1% and 7.1% ., and the elongation is also increased by 40.7% , 72.2% and 77.8% , respectively. The en-
hancement of mechanical properties is mainly attributed to the refinement of ¢-Al grains and homogenization dis-
tribution of eutectic Si.
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Tab.1 Chemical composition of alloys with various TCB

addition %
s e
Si Mg Fe Ti B Al
1 6.83 0.356 0.179  0.000 4  0.000 5 A
2 7.05 0.352 0.155  0.002 8 0.001 1 N
3 6.95 0.338 0.149 0.005 9  0.001 9 A
4 7.06 0.368 0.171 0.0120  0.003 6 s
&
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Fig.1 Schematic diagram of tensile specimens
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Fig.2 Microstructure and EDS linear scanning of AI-TCB alloy
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Fig.3 Statistics of particle size distribution of AI-TCB alloy 0.5% Bt 5 a- Al S, B 9 F ﬂ} 1L , L —TF‘ SO TN T N
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Fig.4 Macroscopic dimension of A356 aluminum alloys before and after AI-TCB addition
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Fig.6 DSC curves of A356 aluminum alloy melt during

cooling before and after adding AI-TCB
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Microstructure of A356 aluminum alloy after T6 heat treatment
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