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Fig.1 Microstructures of the aluminum alloys (a) without ultrasonic vibration, (b ) with ultrasonic vibration
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Fig. 2 Microstructures of the aluminum alloys with different composition
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Fig. 3 The sizes and aspect ratios of o —Al in the aluminum alloy
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Fig. 5 Variation curve of wear loss of the aluminum alloys

(d)D

Ko aBEER R SEMIEA
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Fig. 7 Corrosion rates of the aluminum alloys after immersion corrosion
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Fig. 8 SEM morphologies of immersion corrosion surface of the aluminum alloys
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Abstract:

To study the effect of different Si content on aluminum alloy for rail vehicle prepared by ultrasonic vibration,
the effects of Si on the microstructure, hardness, wear resistance and corrosion resistance of the aluminum
alloy were studied by optical microscope (OM), scanning electron microscope (SEM), and friction and wear
tester. The results showed that after ultrasonic vibration treatment, the microstructure of the aluminum alloy
sample was obviously refined, and the long needle Si phase and the second phase were refined into granular
or short rod shape. With the increase of the Si content, the size and aspect ratio of a-Al phase first decreased
and then increased, the hardness increased, the wear loss and corrosion rate first decreased and then increased,
and the wear resistance and corrosion resistance first increased and then decreased. When the Si content was
12%, the number of the a-Al phase increasesd, the size decreasesd to 48.4 um, the distribution of Si phase was
uniform, the wear loss and corrosion rate were the smallest, which were 25.9 mg and 1.57 mg/h, respectively.
There were almost no wear pits on the wear surface, the furrow becomes narrow and shallow, the surface were
characterized by uniform corrosion.
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rail vehicle; Si content; microstructure; wear resistance; corrosion resistance
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