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1- Ultrasonic device; 2- Upper kettle; 3- Mould; 4- Clapboard,
5- Down kettle; 6- Crucible; 7- Rising tube; 8, 9, 21-Gas tube;
10, 19- Regulating valve; 11, 12, 15, 17, 18, 20- Switch valve;
13, 14- Gas jar; 16- Vacuum pump
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Fig.1 Working mechanism of vacuum counter- pressure casting

under ultrasonic vibration
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Fig.2 Process graph of synergistic action between ultrasonic

vibration and vacuum counter-pressure
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Fig.3 Microstructures of aluminum alloy with synergistic action at different ultrasonic vibration temperatures:

(a) 680 °C, (b) 700 °C, (c) 720 °C, and (d) 740 ‘C
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Fig.4 SEM images of eutectic phase of aluminum alloy with sy-

nergistic action at different ultrasonic vibration tempera-

tures: (a) 680 C, (b) 700 C, (¢) 720 C, and (d) 740 C
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Fig.5 Changing curves of tensile strength and elongation of
aluminum alloy with synergistic action at different

ultrasonic vibration temperatures
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Table 1 Tensile strength and elongation of cast aluminum alloy
under various processes

Conditions oo/MPa 8%
Ultrasonic gravity casting 285.56 4.56
V: ter- ti ithout
acuum counter-pressure casting withou 30750 5.15
ultrasonic vibration
isti ti t It ic vibrati
Synergistic action between ultrasonic vibration 126.96  5.57

and vacuum counter-pressure
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Fig.6  Fracture morphologies of aluminum alloy with synergistic action at different ultrasonic vibration temperatures:

(a) 680 C, (b) 700 °C, (c) 720 °C, and (d) 740 °C
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Fig.7 Fracture morphologies of casting aluminum alloy under various processes: (a) ultrasonic gravity casting, (b) vacuum counter-pressure

casting without ultrasonic vibration, and (c) synergistic action between ultrasonic vibration and vacuum counter-pressure
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Effect of Ultrasonic Vibration Temperature on Microstructure and Mechanical
Properties of Aluminum Alloy Under Synergistic Action Between Ultrasonic
Vibration and Vacuum Counter-Pressure

Yan Qingsong, Pan Fei, Lu Gang, Yang Puchao, Wang Qing
(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Using OM, SEM and electronic universal tester, the effect of ultrasonic vibration temperature on the primary phase microstructure,
eutectic phase morphology and mechanical properties of vacuum counter-pressure casting aluminum alloy was investigated. The results show
that the effect of ultrasonic vibration temperature on the microstructure and mechanical properties of the aluminum alloy is significant under
the synergistic action between ultrasonic vibration and vacuum counter-pressure. With the increase of ultrasonic vibration temperature, the
microstructure of the primary phase of the alloy is obviously refined, and some dendrites or rosette crystals are transformed into fine equiaxed
grains. The morphology of eutectic silicon changes from coarse needle-plate to fibrous. The optimal ultrasonic vibration temperature is 720 °C.
The tensile strength and elongation of the aluminum alloy reach the maximum of 326.96 MPa and 5.57%, respectively, which is 14.49% and
22.15% higher than that of ultrasonic gravity casting aluminum alloy, and 6.33% and 8.16% higher than vacuum counter-pressure casting
aluminum alloy, respectively.

Key words: ultrasonic vibration temperature; vacuum counter-pressure casting; aluminum alloy; microstructure; mechanical property
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