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Hot Deformability of Fe-Si-Al Alloy Made by Powder Metallurgy Process
Akihiko Yanagitani, Yoshiharu Kuniwaki, Masahide Murakami and Yoshikazu Tanaka

Synopsis : Fe-9.6%Si-5.4%Al (Sendust type) alloy is well-known as the material suitable for magnetic heads because of its
high permeability, high magnetization and high resistivity. The alloy has poor workability and has been limited in
their applications. A new process by powder metallurgy to produce excellent properties for the alloy has been
developed. Excellent deformability for the alloy by this process has been found in the compressive test.
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Table 1 Chemical composition of Fe-Si-Al alloys.

(mass%)
Composition| Fe Si Al C Mn P S
P/M bal. 9.64 5.47 0.010 | 0.02 0.003 | 0.001
Cast bal. 9.67 5.56 0.018 | 0.02 0.003 | 0.001

P/M: Powder metallurgy process
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Fig.1 SEM image of Fe-Si-Al gas atomized powder.
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Fig.2 Optical micrographs of the Fe-Si-Al alloy.
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Fig.3 Profiles of Ka radiation intensity of each constituent
element for the Fe-Si-Al alloy obtained by EPMA.
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Fig.4 Compressive stress-strain curves for the Fe-Si-Al alloy
tested at various temperatures.
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Fig.5 Temperature dependence of compressive yield stress for
the Fe-Si-Al alloy tested at various strain rates.
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Fig.6 Optical micrographs of the Fe-Si-Al alloy subjected to
compressive test at various temperatures.
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Fig.7 Optical micrographs of the Fe-Si-Al alloy subjected to
compressive test at various temperatures.
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Fig.8 Deformability for the Fe-Si-Al alloy subjected to
compressive deformation to 40% reduction in height
at various temperatures and strain rates.
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Fig.9 Deformability for the Fe-Si-Al alloy subjected to compressive
deformation at various temperature and strain retes.
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