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The Effct of V on Magnetic Properties and Mechanical Properties of FeCoV Alloy made by P/M process
Yoshikazu Aikawa, Akihiko Yanagitani

Synopsis: The effect of V on magnetic properties and mechanical properties of FeCoV Alloy made by P/M process was

studied. Fe-49Co-2V alloy is well-known as the material providing high saturated magnetic flux density (Bs), So it
is used as electromagnetic parts, pole pieces of analysis machines and others. Generally it is made by casting
process. But it is considered that the homogeneity of composition of a cast material is insufficiency in case of
using as the pole pieces of high performanced analysis machines. Besides that, the addition of V to improve of
workability decreases the softmagnetic properties.
As a result, Fe-Co-V alloy made by hot isostatic press (HIP), containing 0%,1.3% and 1.6% of V, could be hot
worked with no crack and be deformed uniform compared with cast material. Coersive force(Hc) of HIP material is
found to be much lower than that of cast material. Further more, microstructure of HIP material is very fine and the
segregation of composition is sufficientry low.
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Table1. Chemical compositions

mass%
Principal component Impurity
Fe Co Vv S Si Mn P
HIP -1 bal. 49. 95 - 0. 003 0. 01 <0.02 0.003
HIP -2  bal. 49.22 7.34  0.003 0.02 0.02 0.004
HIP -3  bal. 49. 30 7.65 0.002 0. 01 <0.02 0.004
Cast-1 bal. 49. 91 - 0. 002 0.03 <0.02 0.002
Cast-2 bal. 49, 31 7.29  0.002 0. 01 <0.02 0.003
Cast-3  bal. 49.29 1. 71 0. 002 0. 01 <0.02 0.004
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Fig.2 Schematic diagram of gas atomization - HIP process
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Fig.3 Particle size distribution and SEM image of Fe-Co-V atomized powder
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Fig.4 Appearance of specimens after hot processing
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Fig.7 Appearance of chip after machining
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Fig.8 Effect of V in Fe-Co alloy on saturated
magnetic flux density (Bs)
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Fig.9 Effect of V in Fe-Co alloy on coercive force (Hc)
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Fig.10 Effect of V in Fe-Co alloy on variation of Hc
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Fig.11 Microstructures of Fe-Co-V alloy
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Fig.12 Composition mapping of Fe,V by EPMA
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Fig.13 Initial and maximum permeabilities of Fe-Co alloys (Bozoroth:Ferromagnetism)
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