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F &% : Takeo Tanaka, Muneyuki Motoyama, Keiichi N. Ishihara and Paul Hideo Shingu
#3 % ; Characterization of Carbon in Mechanically Alloyed C-10at%Fe Powder

i % ; Materials Transactions, JIM., Vol. 36 (1995), No. 2, pp. 276-281.

Summery

Mechanical alloying (MA) of iron and graphite was performed for C-10at%Fe alloy by the
use of a conventional ball mill. The structure of mechanically alloyed samples were examined by
X-ray diffraction, transmission electron microscopy. A spectrometric approach to the change of
structure during the milling process was carried out by carbon Ka X-ray emission band spec-
troscopy and elcctron energy loss spectroscopy. Finely dispersed iron particles with a grain size
of about 10 nm into graphite powder particles were obtained after 1000h of MA. Spectrometric
results suggested that fracturing of graphite crystal progressed by three steps ; fracturing along
the hexagonal plane, fracturing the hexagonal networks and amorphization. The electron state of
carbon atom in the ball milled sample was energized to form sp3 hybrid orbital, after applying

pressuring.

#FH&% ; K. Niwase, T. Tanaka, Y. Kakimoto, K. N. Ishihara and P. H. Shingu

#% 3% ; Raman Spectra of Graphite and Diamond Mechanically Milled with Agate or Stainless
Steel Ball-Mill

i& % . Materials Transations. JIM., Vol. 36 (1995), No. 2, pp. 282-288.

Summery

The reduction of crystalline size and amorphization of graphite and diamond during agate
and stainless ball-milling were investigated by Raman spectroscopy. The ultimate crystalline
size of graphite, estimated by the Raman intensity ratio, of 2.5 nm for the agate ball-mill was
smaller than that of 3.5 nm for the stainless ball-mill, while the milling time to reach the ulti-
mate size for the former was about 10 times larger than for the latter, indicating more stability
of the nanocrystalline graphite. After reaching the ultimate crystalline size, a significant
broadening of the Raman spectra, which indicates the completion of amorphization, was detected
only for the stainless ball-milled graphite at -500h of milling. Also the increase rate of the Ra-
man peakwidth for the stainless ball-milled graphite before amorphization was higher than that
for the agate ball-milled graphite, indicating a larger introduction of disorder from the start of

milling. Amorphization of diamond was also observed for the atainless ball-mill. The difference
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in the results between the agate and the stainless ball-mill was discussed in terms of the effect
of impurity mixed from the milling apparatus on the stability of nanocrystalline carbon mate-

rials.
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Summery
New thermite type SHS process is developed by combining the modified thermite reaction
and the combustion synthesis reaction. The process enables to simultaneously synthesize and

cast such intermetallic compounds as NiAl and Mo3Al without any external heat supply. The
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processing temperature can be varied arbitrarily to the appropriate temperature by changing
the mixing ratio of reactant. In the reaction of 6NiO + 8Ni + 18Al = 14NiAl + 2A1203, the
processing temperature exceeds the melting points of both products. The molten NiAl is segre-
gated from Al1203 due to the density difference and casted into graphite mold. This process

would be also applied for castings of many intermetallics, ceramics and their composites.
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