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Microstructure evolution of Al-20%Si alloy with
ultrasonic standing wave treatment

WANG Hong-ling, LE Qi-chi, ZHANG Zhi-qiang, CUI Jian-zhong, ZHANG Xiang-wen

(Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education,
Northeastern University, Shenyang 110819, China)

Abstract: A hypereutectic Al-20%Si alloy was treated by ultrasonic standing wave and the microstructure evolution of
Al-20%Si alloy was studied under different ultrasonic powers. The course of crystallization and mechanism of
microstructural refinement for the ultrasonic treated alloy were also discussed. The results show that the precipitation of
primary silicon is inhibited while the segregation and growth of primary silicon are promoted because of acoustic
radiation force under the ultrasonic standing waves treatment. The morphology of eutectic Si is obviously changed after
ultrasonic standing wave treatment, varying from flake to fiber shape. Eutectic Si is changed into fine fiber shape

with many branches. With the increase of ultrasonic power, the morphological change of eutectic Si from flake to fiber

shape is more obvious. Ultrasonic standing wave can be used in the modification of hypoeutectic Al-Si alloy.
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Fig. 1 Schematic diagram of experiment facility of ultrasonic

treatment
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Fig. 2 Effect of ultrasonic powers solidification structures of Al-20%Si alloy: (a) Without ultrasonic treatment; (b) 400 W; (c) 660

W; (d) 950 W
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Fig. 3 Movement of particles within ultrasonic standing wave
(USW): (a) Standing excited by standing wave; (b) Particles
moving to wave; (c) Conglomeration of particles within wave

node

Transducer

Y L

Fd Fh i
2
Fo. 3

7_ Pressure

y
______ e e o = node
Xo 2
T

Reflector
B4 BEGEH TR TRZIRE

Fig. 4 Schematic diagram of inclusion particles force within

acoustic field
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Fig. 5 Area fraction of primary silicon after treated by

different ultrasonic powers
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Fig. 6 SEM images of eutectic silicon treated by different ultrasonic powers: (a) Without ultrasonic treatment; (b) 400 W, higher

magnification; (c) 950 W, higher magnification; (d) Without ultrasonic treatment; (e) 400 W, lower magnification; (f) 950 W, lower

magnification
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