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Effects of Microstructures on Magnetic Properties of Fe-Ni-Mo Semi-Hard Magnetic Material
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Effects of reduction in cold rolling and heat treatment temperatures on magnetic
properties and microstructures of Fe-20 mass%Ni-4 mass%Mo semi-hard magnetic alloy
were investigated in order to clarify the correlation between microstructures and magnetic
properties of the alloy. Magnetic properties varied depending on reduction and heat
treatment temperatures, and exhibited semi-hard magnetic property with high squareness
of B, : 1.44 T, B./Bgooo : 0.83 and H, : 2,089 A/m by heat treatment at 500 C for 1h after
cold rolling with high reduction of 96 %. It was suggested that three metallographic factors
of (1) recovery of matrix with slight change of texture, (2) formation of paramagnetic
austenitic phase, and (3) precipitation of a fine intermetallic compound, contributed to the
magnetic properties after heat treatment at 500 C . In addition, the values of B,, B,/Bgyoo and
H_, increased with the increase of reduction in cold rolling due to enhancement of precipitation
of a fine intermetallic compound and reverse transformation from the bec to the fcc phase.
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Fig. 1 B-H curves of 96 % cold rolled, and then heat treated
Fe-20.13 mass%Ni-4.14 mass%Mo alloy
(a) as cold rolled (b) 500 °Cx1 h (c) 575°Cx1 h (d) 600 °Cx1 h
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Fig. 2 Effects of heat treatment temperatures on magnetic properties
of cold rolled Fe-20.13 mass%Ni-4.14 mass%Mo alloy with
reduction of 96 %
(a) residual magnetic flux density, B, (b) squareness ratio, B,/
Bsooo () coercive force, Hg
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Fig. 3 SEM microstructures of 96 % cold rolled, and then heat treated
Fe-20.13 mass%Ni-4.14 mass%Mo alloy
(a) as cold rolled (b) 500 °Cx1 h (c) 575 °Cx1 h (d) 600 °Cx1 h
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Fig. 4 Effects of heat treatment temperatures on hardness, Vy and
texture of 96 % cold rolled Fe-20.13 mass%Ni-4.14 mass%Mo
alloy
(a) hardness (b) Vy (c) texture of bcc
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Fig. 5 Effects of reduction in cold rolling on magnetic properties of
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