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Development of Fe-based composite materials with a high thermal conductivity

HASHIMOTO, Naoyuki
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Development of iron-based composite materials with a high thermal conductivity
was focused in this study. The powder of pure iron and a ferritic/martensitic steel were sintered with
carbon nanofiber (CNF), carbon nanotube (CNT), and Cu. The thermal conductivity of the sintered pure iron
with 30wt% CNF exhibited 1.3 times higher than that with no CNF. Furthermore, the use of 2D aligned CNF
resulted in 2.5 times higher thermal conductivity. Hardness test revealed relatively higher hardness in
this composite material. While, the tensile strength was decreased due to weakness of interface between
base metal and CNF. In addition, the stability of CNT under electron irradiation was investigated from RT
to 6000C. Structure of CNT seemed to be stable at higher irradiation temperatures. While, the widening of
the graphene layer and/or the amorphization was observed at relatively lower temperatures, suggesting
that a threshold temperature on stability of CNT would exist under irradiation.
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