Material Sciences #1#HF}5#, 2020, 10(6), 506-511 Hans iXJ
Published Online June 2020 in Hans. http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2020.106061

Microstructure Evolution of Sm-Fe Alloy
Produced by Rapid Quenching Process at
Different Cooling Rates

Kaixuan Zhang?, Kun Liuz, Zhipeng Yuan2

!College of Continuing Education, North China University of Science and Technology, Tangshan Hebei
*College of Metallurgy & Energy, North China University of Science and Technology, Tangshan Hebei
Email: zhangkaixuan0502@163.com

Received: Jun. 3", 2020; accepted: Jun. 17", 2020; published: Jun. 24", 2020

Abstract

A rapidly quenched Sm-Fe alloy ribbons with a nominal chemical composition of 30% Sm (mass
fraction) were prepared in a rotating-quenching furnace under different cooling rates. The micro-
structure of the ribbons was investigated with field emission scanning electron microscope (FE-
SEM). Results indicated that the grain size decreases and the uniformity increases with the in-
crease of cooling rate. The average grain size of Sm-Fe alloy decreased to less than 500 nm when
the rate of rotating wheel was up to 24.0 m/s. A Sm-Fe alloy ribbon with the microstructure of
crystal and amorphous co-existing was obtained, whose alloy segregation is reduced significantly,
when the rate of rotating wheel reaches 36.0 m/s.
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Figure 1. The scintigram of all elements in SmFe material
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Table 1. Experimental parameters settings
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Figure 2. Surface morphology of melt-spun SmFe alloy
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Figure 3. Grain morphology at different rapid quenching speed
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Figure 4. SEM image of SmFe alloy with different quenching velocity
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Figure 5. Sm-Fe binary phase diagram
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