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Fig.1 Particle size distributions of gas-atomized Al-Si alloy

powders
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Table 1 Characteristics of Al-Si alloy powders

Particle size Apparent Tap density/
range/pum Dso/um % density/g cm® gem?
105~150 126.83 0.61 0.90 1.13

63~105 81.56 0.76 0.96 1.16
38~63 48.41 0.90 1.07 1.20
25~38 33.12 0.83 1.05 1.21

<25 13.51 0.85 1.01 1.19
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Fig.2  Morphologies of gas-atomized AI-Si alloy powders:
(a) 106~150 pm, (b) 38~63 um, and (c¢) <25 pm
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Fig.3 Cross-sectional microstructures of alloy powders with different particle sizes: (a) ~150 um, (b) ~80 um, (¢)~25 pm, and (d) ~6 um
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Morphology and Microstructure of Gas-Atomized Hypereutectic Al-Si Alloy Powders

Cai Zhiyong™?, Wang Richu®, Peng Chaoqun*, Xie Lichuan', Zhang Chun?, Feng Yan*
(1. Central South University, Changsha 410083, China)
(2. Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: The morphology and microstructure of hypereutectic Al-Si alloy powder were analyzed as a function of particle size using
scanning electron microscope, differential scanning calorimetry and X-ray diffraction. The cooling rate and undercooling of powder was
calculated. The results show that the distribution homogeneity of Si phases decreases with the decrease of particle size. Size of primary Si
phase decreases with the decrease of particle size and the morphology of primary Si phase becomes regular. The morphology of eutectic Si
changes into a network structure. X-ray diffraction peak becomes broad and shifts with the decrease of particle size. The DSC curve
features of powders with different sizes deviate at the same time. The calculated results indicate that cooling rate and undercooling
increases with the decrease of particle size, which leads to the deviation of microstructure.
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