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Warm compaction behavior of pureiron powders

YE Tu-ming"?, YI Jian-hong', PENG Yuan-dong', XIA Qing-lin'

(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
2. Wuhan Iron and Steel Corporation, Wuhan 430083, China)

Abstract: The difference between warm compaction and cold compaction of pure iron powders without admixed
lubricant was compared with an Instron thermal simulater. The powders and compacts were analyzed by scanning
electron microscopy (SEM), X-ray diffractometry and optical microscopy. The densification mechanism of warm
compacted pure iron powders was also investigated. The results show that during compaction of pure iron powders at
130 “C under different compaction pressures, the microhardness and degree of work-hardening of pure iron powders are
increased by serious oxidization during the heating and heat preservation of iron powders, which results in lower plastic
deformation of iron powder particles. This induces lower half height width of (110) diffraction peak of warm compacted
samples than that of cold compacted samples. At the same time, the shear strength of pure iron powders is enhanced by
oxidization at 130 ‘C, which leads to the increase of friction of inter-particle and particle-die wall, and the decrease of
effective pressure of warm compacted pure iron powders. As a result, under the combined effects, the warm compacted
samples at 130 ‘C under the same compaction pressure have lower green densities than that of cold compacted samples,
and the ejection forces of warm compacted samples is greatly higher than that of cold samples.
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Fig.1 Relationship between green density and compaction

pressure of pure iron powders
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Fig.2 Relationship between ejection force and displacement

of pure iron powders (700 MPa forming)
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Fig.3 Effects of heat holding time on oxygen content of iron

powders (heat preservation at 130 C)
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