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Densification Behavior and Magnetic Properties of Fe-2%Ni Sintered
Compact Fabricated by Metal Injection Molding

Tae-Hwan Lim
Department of Advenced Materials Engineering, Sunmoon University
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Abstract 3 kinds of fine powder, Fe-2%Ni alloy powder(N Ltd.) and Fet+2%Ni mixed powder(B Ltd. and S Ltd.),
were fabricated into sintered compacts of bending strength specimens and ring type specimens by metal injection
molding, debinding and controlling sintering conditions (reduction and sintering atmospheres, sintering temperature,
sintering time and cooling rates). Density and magnetic properties of the sintered compacts were evaluated with the
following conclusions. (1) When each compact was hold at 1123K for 3.6ks in H2 and sintered at 1623K for 14.4ks
in Ar, the density of N, B and S Ltd. " s sintered compacts were measured as 96, 99 and 99%, and oxygen/carbon
contents were measured as 0.0041%0/0.0006%C, 0.0027%0/0.0022%C, and 0.160%0/0.0026%C, respectively. (2)
Magnetic characteristics of B Ltd. compact in Ar with the best results showed B.s=14.3KG, B~=7.75KG, and
He=2.10e, but not enough as those made by melting process. (3) Magnetic properties of B Ltd. compact which were
sintered at 1673K for 14.4ks in Ar gas, and cooled at 0.83Ks™ to 1123K and then cooled at 0.083Ks™" down to room
temperature were measured as B»s=14.8KG, B,=8.3KG, and H.=1.30e, almost similar to those made by melting
process. Objected soft magnetic materials properties were obtained through sintering process by controlling sintering
conditions (reduction condition, sintering atmosphere, sintering temperature and sintering time) and cooling rates.
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Fig. 1. Effects of sintering(reduction) temperature on the
oxygen and carbon content of vacuum-sintered
compacts.
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Fig. 3. Effects of sintering temperature on the relative
density of sintered compact(Ds) in H, gas.
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gas.
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Fig. 6. Effects of sintering temperature, sintering time on
the relative density of sintered compacts in Ar
after H, gas reduction.
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Fig. 8. Typical microstructures of Fe+2%Ni(B Ltd)
mixed compact hold at 1123K for 3.6ks in H»
gas and sintered at 1623K for 14.4ks in Ar gas.
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Fig. 9. Typical microstructures of B Ltd Sintered
Compacts controlled by furnace cooling and
cooling rate. (a) Ar, Ts=1673K, ts=14.4ks =
R.T, furnace cooling. (b) Ar, Ts=1673K,
ts=14.4ks ® Tc=1123K = R.T. Tc=1123K =
R.T, cooling rate control(0.083Ks'1).
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Table 1. Magnetic properties of B Ltd sintered compact
according to cooling conditions
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