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Summary

Pure a-Fe powder was ground down mechanically by use of a conventional type ball-mill.
Kneading of « -Fe powders by 2000 h miling creates nanometer-size crystalline grains showing
a broad X-ray diffraction pattern. ""Fe Mossbauer absorption spectrum obtained from the
ground powder consists of a pure bce Fe component showing a sharp absorption dip and broad
components with smaller hyperfine magnetic fields at 30 K. The intensity of the broad compo-
nents decreases slightly at 10 K and a component having a large hyperfine field newly appeared

to suggest the existence of finely dispersed iron oxides.
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Summary

A new process for intermetallic compounds has been developed by combining the thermite reac-
tion and the combustion synthesis reaction. The process enables to produce many compounds
such as Ni-Ti, Ni-Al and Fe-Al from mixed reactants of metal oxide, metal and/or semi-metal
without external heat supply. In the case of 6NiO+8Ni+ 18AI=>14NiAl+2A1,03 the combustion
temperature exceeds the melting points of both products and the fused NiAl is solidified separ-
ately from Al2O3 due to the density difference. This new process would be used for castings of

intermetallics and ceramic composites. (Received March 3, 1992)

Keywords: combustion synthesis (SHS), thermite reaction, casting, NiTi, NiAl, new process
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ABSTRACT

Thermal diffusivities and specific heat capacities for nickel (Ni), nickel oxide (NiO), magne-
sium oxide (MgO), manganese oxide (MnO) and cobalt oxide (CoO) were measured in the
temperature range 120 K to 480 K using a laser flash calorimeter. Values of thermal conductivi-
ties for the above five materials were calculated from the measured thermal diffusivity values
and specific heat capacity values. Cobalt oxide has a thermal diffusivity minimum and a thermal
conductivity maximum at 287 K as well as a specific heat capacity maximum as results of the
magnetic transition.
Keywards: data, thermal diffusivity, specific heat capacity, thermal conductivity, laser flash

calorimeter, Ni, NiO, MgO, MnO, CoO
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