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Table 1 Chemical composition of the ZL105 alloy wg/%

Si Cu Mg Zn Fe Mn Al
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Fig. 1 Schematic diagram of ultrasonic vibration working principle
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Fig. 2 Tlustration of the tensile test sample
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Fig. 3 Microstructure of as—cast ZL105 alloy under different ultrasonic treatment
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Fig. 4 The a —Al phase secondary dendrite arm spacing and eutectic Si phase average aspect ratio of as—cast ZL.105 alloy under different ultrasonic treatment
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Fig. 5 Tensile strength and elongation of as—cast ZL.105 alloy under different ultrasonic treatment
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Fig. 6 Microhardness of as—cast ZL105 alloy under different ultrasonic

treatment
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Fig. 7 Friction and wear morphology of as—cast Z1.105 alloy under different ultrasonic treatment
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Fig. 8 Friction and wear mass loss and average friction coefficient of as—cast ZL105 alloy under different ultrasonic treatment
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Effect of Melt Ultrasonic Vibration on Microstructure and Properties of
Z1.105 Alloy

LIU Jun-wei, BAI Xiang
(Jiangsu College of Safety Technology, Xuzhou 221000, Jiangsu, China)

Abstract:

Z1.105 was treated by melt ultrasonic vibration, and the wear test was carried out on a ball-disc friction
and wear tester. The effect of different ultrasonic power on the friction and wear properties of the alloy was
studied. The microhardness and tensile strength of the alloy were tested by microhardness tester and electronic
universal tensile testing machine. The results showed that ultrasonic vibration could effectively refine the grain
size of a-Al phase and greatly reduce the secondary dendrite arm spacing. Moreover, ultrasonic vibration also
had a significant effect on the refinement of eutectic Si phase. The average aspect ratio of Si phase decreases
from 5.5 without ultrasonic vibration to 1.3 after ultrasonic vibration. When the ultrasonic vibration power
reached 1400W, the microhardness, tensile strength and elongation of the alloy reached the peak values of
HV 103.25, 229.73 MPa and 4.9 %, respectively. In addition, the friction and wear properties of the alloy also
reached the optimum, the wear and friction coefficient of the alloy were 0.097 8 mg and 0.52, respectively,
which were 19.18% and 12.31% lower than those of the ZL105 alloy without ultrasonic vibration treatment.
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Z1.105 alloy; ultrasonic vibration; microstructure; tensile properties; hardness; friction and wear properties
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