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Table 1 Chemical compositions of the

Al-7Si-xMg aluminum alloy Wy /%
JLH Al Si Mg Ti Mn Fe
Al-7Si-05Mg A 711 052 065 034 042
AI-7Si-1.0Mg  Ayit  7.04 098 052 031 049
Al-7Si-1.5Mg /i 7.08 147 041 036 053

Al-7Si-2.0Mg sRiE 697 203 024 029 061
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Fig. 1 The effect of ultrasonic vibration on the microstructures of the Al-7Si-1.5Mg aluminum alloy
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Fig. 3 Effect of Mg content on the microstructure of the Al-7Si-xMg
aluminum alloy
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Fig. 2 Microstructures of the Al-7Si-xMg aluminum alloy with different Mg contents
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Table 2 EDS results of the grayish white phase

and black phase Wg /%
HHLHZY Al Si Mg Ti
PSRN 58.54 13.41 2.56 19.89
REM 35.74 19.75 36.83 0.25
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Fig. 4 SEM images of the Al-7Si-xMg aluminum alloy with different Mg contents
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Fig. 8 Tensile fracture morphologies of the Al-7Si-xMg aluminum alloy with different Mg contents
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Effect of Mg Content on Microstructure and Mechanical Properties of Al-
7Si-xMg Aluminum Alloy for Rail Vehicle

wu Qi"?
(1. College of Railway Rolling Stock, Liaoning Railway Vocational and Technical College, Jinzhou 121000, Liaoning, China;
2. College of Locomotive and Rolling Stock Engineering, Dalian Jiaotong University, Dalian116028, Liaoning, China)

Abstract:

In order to improve the microstructure and mechanical properties of Al-7Si-xMg aluminum alloy for rail
vehicles, the Al-7Si-xMg aluminum alloy with different Mg contents was prepared by ultrasonic vibration
during solidification period with Al-Si aluminum alloy as matrix. The effects of the Mg content on
microstructure and mechanical properties were studied by OM, SEM, universal tensile testing machine. The
Mg elements in Al-7Si-xMg aluminum alloy were mainly evenly distributed at the grain boundary in the
form of Mg,Si phase. With the increase of the Mg content, the grain size of a-Al, aspect ratio and secondary
dendrite arm spacing (SDAS) first decreased and then increased, and the hardness and tensile strength first
increased and then decreased, the elongation gradually decreased. When the Mg content reached 1.5%, the
a-Al phase with the smallest grain size presented ellipsoidal shape, and the hardness, elongation, and tensile
strength were the largest. The improvement of mechanical properties of the Al-7Si-xMg aluminum alloy was
due to the combined effect of fine grain strengthening and Mg,Si particle strengthening. Excessive Mg led
to the coarsening of the Mg,Si phase and the reduction of the mechanical properties. Proper Mg content can
improve the microstructure and mechanical properties of the Al-7Si-xMg aluminum alloy.
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rail vehicles; Al-Si-Mg; Mg content; microstructure; mechanical properties
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