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This research focuses on the tempering response of metastable microstructures
in sintered Fe-Mo-Si-C steel. The steel was prepared by mixing pre-alloyed metal
powders Astaloy 85Mo (Fe-0.85wt%Mo) and Astaloy Mo (Fe-1.50wt%Mo) with silicon
carbide powders at 1.0% and 2.0% by weight. The mixture was sintered at 1280°C for
45 minutes in a vacuum furnace, followed by two cooling methods: furnace cooling
(0.1°C/s) and nitrogen gas cooling (5.4 °C/s). The microstructure was examined using
light microscopy and scanning electron microscopy, and hardness and tensile strength
were tested. The post-sintering microstructure was classified into two groups: A group
with a metastable microstructure consisting of austenite, martensite, and martensite-
austenite constituent. A group with a stable microstructure consisting of ferrite and
carbides. After tempering at 500, 550, and 600°C for 60 to 480 minutes, ferrite and
carbides were found in rapidly cooled sintered steels Fe-0.85Mo and Fe-1.50Mo with
1.0% SiC by weight. Thick bands of ferrite and carbides mixture were observed in
slowly cooled sintered steel Fe-1.50Mo with 2.0% SiC by weight. Additionally, ferrite,
carbides, and tempered martensite were seen in rapidly cooled sintered steels Fe-
0.85Mo and Fe-1.50Mo with 2.0%_SiC by weight. This resulted in increased tensile
strength and hardness, while the percentage elongation decreased due to the
precipitation of MsC carbides. In the group with ferrite and carbide microstructures, no
significant changes were observed after tempering. The changes in tensile strength and

hardness were within a narrow range compared to the sintered specimens.
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