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ABSTRACT The effect of Hy/N, gas sintering atmosphere on the carbon content and mechani-
cal properties during the metal injection molding process of carbonyl iron-nickel powder was stu-
died. The carbon content of the specimen after debinding in the pure N, atmosphere appeared
0.78 wt.%. After showing the maximum value of 1,48 wt.% in the debinding atmosphere of 10%H,/N,
gas mixture, the carbon content of the debinded specimen decreased gradually with increasing
the H, content in the Hy/N, gas mixture. The carbon contents of the sintered specimen were
0.46~063 wt.% in N, gas atmosphere, while they appeared extremely low above 40%H,/N, gas
atmosphere. The relative sintered density increased abruptly from 88~90% to 93~96% with the
addition of Ni, while the density nearly unchanged above 2% Ni addition. The sintered density
increased with increasing the fraction of H, in Hy/N, gas mixture. Tensile strength and hardness
increased, and elongation decreased with increasing carbon and Ni content, In spite of high carbon
content of 0.63 wt.%, the superior elongation value of 10% was show.
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Fig. 1. SEM micrographs showmg the powder mor-
phologies. (a) nickel powder, (b) carbonyl iron powder.
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Fig. 2. Carbon content versus fraction of hydrogen
for a carbonyl iron powder-binder mixture after debi-
nding in H,/N; gas mixtures.
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Fig. 3. Carbon content as a function of H, content
of debinding and sintering atmospheres for carbonyl
iron powder after sintering at 1200°C for 1 hr in H,/
N, gas mixtures.
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Fig. 4. Carbon content as a function of H, content
and Ni content after sintering at 1200°C for 1 hr in
H,/N, gas mixtures,
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Fig. 5. Relationship between relative sintered density
and sintering temperature for 1 hr in H; gas atmos-
phere.
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Fig. 6. Relative sintered density as a function of Ni
content after sintering at 1200°C for 1 hr.
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Fig. 7. Relationship between relative sintered density
and Ni contents after sintering at 1200°C for 1 hr
in Hy/N, gas mixtares.
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Fig. 8. Optical micrographs of the sintered specimen
in N, gas atmosphere showing the microstructural
changes with the addition of Ni contents. (a) 2%Ni,
(b) 4%Ni, (c) B%Ni.
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