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Abtract 2 1 4 0 39
This research studies effects of different variables, such as type and particle size of carbides and
sintering temperature, on microstructure and mechanical properties of sintered Fe-carbide
composites prepared via a powder metallurgical process. For the material variables, different
carbides, such as silicon carbide (SiC), tungsten carbide (WC), titanium carbide (TiC) and
vanadium carbide (VC) with two particle size ranges of < 20 [lm and 20-32 [lm, were admixed to
iron (Fe) powders. The carbide quantity in the powder mixes was kept constant at 5 wt. %. The
powder mixes were compacted into green parts, which were sintered in a vacuum furnace at
different sintering temperatures (processing variable) in the range of 1100-1400 °c. Experiments
showed that carbide stability during sintering affected microstructure and mechanical property of
the sintered Fe-carbide composites. For the sintered Fe-SiC material, SiC particles decomposed into
Si and C atoms, which diffused into Fe grains. During cooling in the furnace, Fe-C solution
decomposed into ferrite and pearlite phases. With increasing sintering temperature, the number of
pearlite increased but that of SiC particle decreased. Due to Si and C dissolution and pearlite
formation, mechanical properties of the sintered Fe-SiC material were superior to those of sintered
Fe. For other sintered Fe-carbide materials, carbide decomposition was not observed at sintering
temperatures lower than 1350 °C. Thus, microstructures of these materials consisted of Fe grains

with carbide particles distributed along grain boundaries. Due to poor bonding between Fe and

carbide particles, tensile strength of the sintered Fe-carbide materials was inferior to that of the
sintered Fe. However, when sintering temperature was higher, evidence of carbide decomposition
was observed and strength of the sintered materials was increased but the strength values were
lower than those of the sintered Fe-SiC materials. For the effect of carbide particle size (material
_ variable), it was found that addition of smaller carbide particles caused the sintered Fe-carbide
materials be stronger than the case of coarser carbide particle addition. This may be attributed to

even distribution and less sintering prohibition of smaller carbide particles.





