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Abstract In order to investigate behavior of abnormal expansion of the iron-copper compacts, we compared

the dilatometric curves of the compacts which mixed the copper powder to the iron powder with those of compacts
which mixed the copper powder to the iron-copper alloy powder. The dilatometric curves were obtained below the
sintering conditions, which heated up to 1150°C by a heating rate of 10°C/min, held for 60min at 1150°C and
cooled down at a rate of 20°C/min to room temperature. The dilatometric curves of the compacts showed the dif-
ferent expansion behavior at temperatures above the copper melting point in spite of same chemical composition.
All of the compacts of former case showed large expansion, but all of the compacts in latter case showed large
contraction. The microstructures of sintered compacts also showed the different progress in alloying of the copper
into the iron powder. Namely we could observe the segregation at alloy part of copper into iron powder in case of
the sintered compacts, which mixed the copper powder to the iron powder, but could not observe the segregation in
compacts which mixed the copper powder to the iron-copper alloy powder. But the penetration of liquid copper
into the interstices between solid particles was occurred at both cases. Therefore, the showing of the different
dimensional changes in the compacts in spite of same chemical composition is due to more the alloying of copper
into iron powder than the penetration of liquid copper into the interstices between solid particles.
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Table 1. Mixing condition of raw powders.
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Chemical Mixing condition
composition
(vl:/t% ) Elementary powder method Alloy powder method
Fe-7.44Cu Fe-7.44wt%Cu (Fe-7.18%Cu)*-0.26wt%Cu
Fe-11.88Cu Fe-11.88wt%Cu (Fe-7.18%Cu)*-4.70wt%Cu
Fe-15.18Cu Fe-15.18wt%Cu (Fe-7.18%Cu)*-8.00wt%Cu
Fe Fe -

* Iron based alloy powder containing 7.18wt% copper
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Fig. 1. Dimensonal change of iron and iron copper pow-
dercompacts sintered for 60min, as a function of sintering
temperature.
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(B) (Fe-7.18Cu)-4.70wt%Cu
Fig. 2. Comparision of microstructure of sintered compact from a mixture of iron and copper powders (A) with compact
from a mixture of iron alloy powder containing 7.18wt% copper and copper powder (B), sintered for 60min at 1100°C.
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Fig. 3. Dilatometric curve of compacts made from pure
iron powder and iron-copper powder mixture heated at a
rate of 10°C/min to 1150°C, held for 60min, at 1150°C and
cooled at a rate of 20°C/min to room temperature.
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Fig. 4. Dilatometric curve of compacts from pure iron-cop-
per powder mixture, heated at a rate of 10°C/min to
1150°C and cooled at a rate of 20°C/min from maximum
expansional point.
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Fig. 5. Dilatometric curve of compacts made from iron
alloy powder containing 7.18wt% copper and copper pow-
der mixture, heated at a rate of 10°C/min to 1150°C held
for 60min at 1150°C and cooled at a rate of 20°C/min.
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Fig. 7. Comparison of dilatometric curves of compacts made
from Fe-11.88% Cu powders mixture with that of compacts
made from (Fe-7.18Cu)-4.70% Cu powders mixture.
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