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Morphologies and microstructures of rapidly solidified
hypereutectic Al-Si alloy powders

XIE Li-chuan, PENG Chao-qun, WANG Ri-chu, CAI Zhi-yong

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The rapidly solidified powders of Al-27%Si alloy were manufactured by gas atomization process. The effects
of morphologies of alloy powders and heat treatment on the microstructure were studied. The precipitation and growth of
silicon phase were investigated with X-ray diffractometer and microscope hardness tester. The results show that the
rapidly solidified powders of Al-27%Si alloy are composed of a(Al) phase, f-Si bulk phase and dendritic structure
eutectic silicon phase. After heat treatment, the $-Si bulk phase is coarsened and the eutectic silicon phase is changed to
bulk phase and then coarsens. When held at 500 ‘C, the diffraction peak intensities of the a(Al) phase and S-Si phase are
enhanced with the time prolonging, and the position of the a(Al) phase peak shifts to lower angle. At the beginning of
heat treatment at 500 ‘C, the microhardness of the alloy powers decreases, followed by remaining relatively constant as
the time prolonging.
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Fig. 1 Morphologies of rapidly solidified Al-27%Si alloy
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Fig. 2 Microstructures of rapidly solidified Al-27%Si
powders with different grain sizes: (a) 20—25 um; (b) <10 um
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Fig. 3 Microstructures of rapidly solidified Al-27%Si powders at different temperatures for 1 h (average grain size 20 um): (a) 300
C; (b) 450 C; (¢) 500 °C; (d) 550 'C
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Fig. 4 Microstructures of rapidly solidified Al-27%Si powders heated at 500 “C for different time (average grain size 10 pm): (a) 2
min; (b)10 min; (¢) 1 h; (d) 4 h
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Fig. 5 XRD patterns of rapidly solidified Al-27%Si powders
heated at 500 C for different times: (a) As-atomized sample;
(b) 2 min; (c) 10 min; (d) 1 h; (e) 4 h
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Fig. 6 XRD patterns of high index plane (331) a(Al) phase:
(a) As-atomized; (b) Annealed at 500 C for 1 h
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Fig. 7 Microhardness of rapidly solidified Al-27%Si powders
heated at 500 C for different times
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