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研究成果の概要（和文）：Fe-Zn系金属間化合物においては，応力誘起変態によって塑性変形能が現れるとの仮説に基
づき，ダイヤモンドアンビル粉末X線回折法により，高圧負荷条件におけるFe-Zn系金属間化合物の体積弾性率と結晶構
造の変化を調べた．ドロス相として採取したΓ1相とζ相を試料として測定したところ，常温で常圧から30GPaまでの範
囲ではΓ1相では相転移が起こらないが，ζ相ではhcp相への相転移が起こった．低圧/高圧相のそれぞれのモル体積や
体積弾性率の実験値と，Fe-Zn二元系合金の計算状態図的アセスメントを基にした混合自由エネルギ(化学エネルギ)の
計算を合わせて，相安定性の圧力依存性ならびに相転移の圧力を推定した．

研究成果の概要（英文）：Based on the hypothesis that plastic deformability appears by the stress-induced t
ransformation from the Fe-Zn intermetallic compounds to hcp/fcc phase, X-ray powder diffraction analysis u
sing a diamond anvil was carried out to estimate the critical pressure of transformation and bulk modulus 
of the Fe-Zn intermetallics at low- and high-pressure conditions. The samples of zeta and Gamma1 phases co
llected as the dross phase in the previous study, were examined for the possible presence of phase transit
ions. No phase transition was observed for the Gamma1 phase up to 30GPa at room temperature, while clear e
vidence of the phase transition to the hcp phase for the zeta phase was obtained. The phase stability was 
estimated based on the calculation of the assessed free energy change of mixing (chemical energy) for the 
Fe-Zn system and estimated values of the bulk modulus and molar volume for the low- and high-pressure phas
e, and the critical pressures for the phase transitions are proposed.
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