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研究成果の概要（和文）：非固溶性の不純物原子を含むAl-Mg合金の高温変形において，不純物原子の混入によ
る転位の溶質雰囲気引きずり運動と熱間延性に及ぼす影響を調査した．高温引張試験の結果，いずれの合金も
200%を超える超塑性的巨大伸びが確認できた．巨大伸びが発現する主たる高温変形機構は，Al中のMgの相互拡散
に律速されたsolute dragクリープであると考えられた．不純物原子の混入により第2相粒子が存在するにも関わ
らず巨大伸びが得られたのは，第2相粒子の面積率が約3%と少ないためと考えられた．この様に第2相粒子の面積
率が少ない場合には，転位の溶質雰囲気引きずり運動や熱間延性に強く影響を及ぼさないことが分かった．

研究成果の概要（英文）：Effects of second-phase particle on hot ductility of Al－Mg alloys, 
irrespective of the addition of impurity atoms, were investigated, and the following results 
obtained.
[1] The average grain size of each alloy before high-temperature tensile tests was about 20 to 30 μ
m. [2] The average grain size of the second-phase particles existing in each alloy is about 1 mm, 
and the area fraction is less than 3%. Large elongations of over 200% were obtained in the wide test
 conditions of each alloy. [2] From the viewpoint of stress exponent and activation energy for 
deformation, the dominant deformation mechanism for the large elongation obtained is considered to 
be solute drag creep, which is rate-controlled by the interdiffusion of Mg in Al. [3] The 
superplastic-like elongation of over 200% is obtained because the area fraction of the second-phase 
particles is slightly less than 3%. 

研究分野： 材料物理学，材料強度物性学

キーワード： 溶質雰囲気引きずり運動　熱間延性　第2相粒子　不純物原子　高温変形機構
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Table 1 Chemical compositions of the studied alloys 
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Fig. 1 Microstructures of the as-received materials 
and those before high-temperature tensile tests of 
these alloys. 
 
Table 2 Area fractions and average particle sizes of 
second-phase particles in Al−Mg alloys 
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Fig. 2 Elongation to fracture as a function of initial 
strain rate for various Al-Mg alloys. 

 

Fig. 3 Initial strain rate as a function of tensile 
strength for various Al-Mg alloys. 
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Fig. 4 Arrhenius plots of flow stress vs. the 
reciprocal of absolute temperature for various Al-
Mg alloys, when cross cut at the strain rate of 3×10-

2 s-1 with a constant stress exponent of 3.5. 
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