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Abstract

Mixed powders of Fe + 0.7% C, Fe + 0.7% C + 1.6% Cu, and Fe + 0.7% C + 0.3% MnS were
pressed in a mold so that the green-compact densities were 6.3, 6.5, 6.7, and 6.9 g/cm®, respectively.
Then, the compacts were sintered at 1125 °C for 30 minutes and subsequently steam treated at 600 C
for 60 minutes. From the results, it was found that the overall properties of the steam-treated com-~
pacts, such as the weight gain of the sintered compacts, the diffusion of oxides into the sintered com-
pacts, the surface hardness, and the formation of surface oxide layer, were primarily influenced by
the density of the compacts and the oxides that were formed on the surface of the compacts by the

steam treatment.
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Table 1. Chemical composition (wt%) of S1, S2,
and S3 powders.

Fe C Cu Mn3
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Fig. 1. Effect of the green-compact density on the

density of Fe-0.7%C, Fe-0.7%C-1.6%Cu and
Fe-0.7%C-0.3%MnS sintered compacts. Sin—-
tering was done at 1125°C for 30minutes
under ENDO gas atmosphere.
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Fg. 2. Effect of the green-compact density on the
weight increase of the sintered compact
after steam treatment at 600°C for 60 min-
utes.
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Fig. 8. Optical micrographs of the sintered and subsequently steam-treated compacts, taken
from the central area of the cross section of the specimens. The density of the green

compact was 6.7g/crf.
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Fig. 4. Effect of the green-compact density on the
hardness of the sintered compacts.
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Fig. 5. Effect of the green-compact density on the
hardness of sintered and subsequently steam
-treated compacts.
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Fig. 8. X-ray diffraction patterns of Fe-0.7%C, Fe-
0.7%C-186%Cu, and Fe-0.7%C-0.3%MnS,
showing the formation of an additional oxide
FeO in Fe-0.7%Cand Fe-0.7 % C-0.3%MnS.
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Fig. 7. Scanning election micrographs showing the oxide layer on the surface of the sintered
and subsequently steam-treated compact s.
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Fig. 8. Schematic model of the growth mechanisms
of the oxide layers.
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Fig. 9. Scanning election micrographs showing the particle size of the oxides on the surface
of the sintered and subsequently steam-treated compacts.
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