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㸯㸬Wisconsin኱ᏛMadisonᰯࡢ࡚࠸ࡘ࡟ᴫせ 

Wisconsin኱ᏛMadisonᰯࡣ㸪WisconsinᕞMadison࡟఩⨨ࡿࡍ⥲ྜ኱Ꮫ࡛ࡿ࠶㸬๰❧1848ࡣᖺ㸬Times Higher Education World 

University Rankings 2012-2013 ࡛ࡣୡ⏺31఩ࡢ఩⨨ࢆᚓ࡚ࡿ࠸㸬࠾࡞㸪ࡣ࡛ࢢࣥ࢟ࣥࣛࡢࡇᮾᕤ኱128ࡣ఩࡛ࡿ࠶㸬

Engineering and Technologyศ㔝࡛ࡣMadison41ࡀ఩㸪ᮾᕤ኱50ࡀ఩࡛ࡿ࠶㸬⚾ࡢࡑࡣ୰ࡢMaterial Science and Engineering 

Department࡟␃Ꮫࡓࡋ㸬ᣦᑟᩍဨࡣ John. H. Perepezkoᩍᤵ࡛ࡿ࠶㸬Perepezkoᩍᤵ2014ࡣᖺ1᭶࡟᮶᪥ࡋ㸪⎔ቃࢠࣝࢿ࢚

࣮༠๰ᩍ⫱㝔 (ACEEES) ࡛ㅮ⩏ࡿࡍࢆணᐃ࡛ࡿ࠶㸬 

㸰㸬␃Ꮫ୰ࡢ◊✲ෆᐜ 

 2-1.┠ⓗ 

 TiAlᇶྜ㔠ࡣ㸪㍍㔞ࡘ࠿㧗 ᙉᗘ࡟ඃࡿࢀ⪏⇕ᮦᩱ࡛ࡿ࠶㸬ࡢࡇᮦᩱࡢ㐺⏝⠊ᅖᣑ኱ࡣ࡟ࡵࡓࡢ㠌ᛶୖྥࡢཬࡧ㘫㐀ᛶ

ᵓ࡚࡟Ti-Al-M㸦M: V, Nb, Cr, Mo㸧㸱ඖ⣔ࢆ⌮タィᣦᑟཎ⧊⤌ࡿࡍᨵၿࢆ㸰Ⅼࡢࡇࡣࠎ㸬ᡃࡿ࠶ᚲせ୙ྍḞ࡛ࡀಖ☜ࡢ

⠏ࡋ㸪ᐇドࡓࡋ㸬ࡣࢀࡇ㸪Ti-Al-M㸱ඖ⣔࡟Ꮡᅾࡿࡍ≉᭷ࡢ཯ᛂ⤒㊰㸪E�D�D�D�J�E�D�J࡛࡜ࡇࡿ࠸⏝ࢆ�ᐇ⌧ࡓࢀࡉ㸬ࡍ

 㸬ࡿ࠶࡛ࡢࡶ࠺࠸࡜㸪ࡿ࡚❧ᙺ࡟㠌ᛶྥୖࢆ┦Eࡿࡅ࠾࡟ 㸪పࡋ㘫㐀࡚࠸⏝ࢆ┦Eࡴᐩ࡟⬟㸪㧗 ࡛㡿ኚᙧࡕࢃ࡞

࠿ࡋ㸬ࡿ࠸࡚ࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿࡍపୗ࡟ࡽࡉ࡭ẚ࡟㸱ඖ⣔ࡣE�D㡿ᇦࡢ 㧗࡛࡜ࡇࡿࡍῧຍᩘ「ࢆMඖ⣲࡛ࢁࡇ࡜ 

⏝ࢆヨᩱࡓࡋῧຍྜ「ࢆV࡜㸪Nbࡣ࡛✲◊ᮏ࡛ࡇࡑ㸬࠸࡞ࡣ࡛࠿ࡽ᫂ࡣNbศ⋡౫ᏑᛶࡧAlཬࡢᙳ㡪ࡢῧຍྜ「ࡢࡑࡋ

 㸬ࡓࡗ⾜ࢆᕪ⇕ศᯒ♧࡚ࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࡍウ᳨ࢆ࠿ࡿࡍᗘపୗ⛬ࡢ࡝࡭ẚ࡟㸱ඖ⣔ࡀኚែ ᗘ┦ࡢࡑ㸪࠸

 2-2. ᐇ㦂᪉ἲ 

౪ヨྜ㔠ࡣTi-41Al-6Nb-2VཬࡧTi-41Al-4Nb-3.6V

㸦at.%㸧࡛ࡿ࠶㸬㸱ඖ⣔≧ែᅗࡽ࠿ィ⟬ࡓࡋVࡢ

Nb➼㔞ࡾ࠶1.35࡛ࡣ㸪ࡽࢀࡇ㸰ྜ㔠ࡢ⤌ᡂࡣ

Ti-41Al-8.8Nbeqࡿࢀࡽ࠼⪄࡜㸬ᆒ㉁໬ࡢࡵࡓࡢ⇕ฎ

㸬⇕ศࡓࡗ⾜Υ/30 min 1350࡚࠸⏝ࢆ⅔SiCࡣ⌮

ᯒ1000ࡣ 1ࠥ375 Υ ࡢ ᗘ⠊ᅖ࡛㸪10ཬ5ࡧ Υ

/min ࡓࡗ⾜࡚࡟㸬 

  2-3. ⤖ᯝཬࡧ⪃ᐹ 

ᅗ㸯6࡟Nb-2Vࡿࡅ࠾࡟⇕ศᯒ࡛ᚓࡓࢀࡽDTA᭤

ࡢΥ/min 10ࡀ⥺Υ/min, 㯮 5ࡀ⥺㸬㉥ࡍ♧ࢆ⥺

᪼ ᫬ࡢ᭤⥺࡛ࡿ࠶㸬1209 ,1185 ,1166ࡀࢡ࣮ࣆ, 

1337Υ࡟ㄆࡿࢀࡽࡵ㸬ᅗ㸰࡟㸪6Nb-2V1220ࡢ ཬ

ࡢ㸬ⓑࡍ♧ࢆ཯ᑕ㟁Ꮚീࡢ⧊⤌⾮ᖹࡢΥ 1200ࡧ

ࡳࡢ࡟D┦㸪1200 ΥࡀE┦㸪⅊Ⰽࡀࢺࢫࣛࢺࣥࢥ

ㄆࡿࢀࡽࡵ㯮ⰍࡀJ┦࡛ࡿ࠶㸬6ࡀNb-2Vࡢ

1220 Υࡿࡅ࠾࡟ᖹ⾮⤌⧊ࡣE�D㸰┦࡛࡟ࡢࡿ࠶

ᑐࡋ㸪1200 ΥࡣࢀࡑࡢE�D�J㸱┦࡛ࡿ࠶㸬ᚑ࡚ࡗ㸪

ᑐ࡟E�D�E�D�J�ኚែ ᗘࡣࢡ࣮ࣆࡢΥ 1209ࡢࡇ

ᛂࡿࢀࡽ࠼⪄࡜ࡢࡶࡿࡍ㸬௚࡟ࢡ࣮ࣆࡢ┦ᙜࡿࡍ

┦ኚែࡣ㸪ࡔࡲ⤌⧊ほᐹ࡛ࡢ࠸࡞࠸࡛ࢇ῭ࡀศ࠿

㸬ྠ࠸࡞ࡽ ᵝࡢ⤖ᯝࡀ�Nb-3.6Vࡶ࡚࠸ࡘ࡟ㄆࡽࡵ

 㸬ࡓࢀ

㸪᪼ࢆᗘ ࢡ࣮ࣆࡢࡽࢀࡇ    ㏿ᗘᩚ࡚࠸ࡘ࡟⌮

㸪᪼ࡋ  ㏿ᗘ0ࡀ Υ/min࡛ࡲࡿ࡞࡜እᤄࡓࡋ㸬ࡇ

 ᅗ㸯㸬Ti-41Al-6Nb-2VࡢDTA᭤⥺ 

ᅗ㸰㸬Ti-41Al-6Nb-2Vᖹ⾮໬ᮦࡢBEI, (a)1220 Υ (b)1200 Υ 
 



ࡢ࡝࡯㸬ඛࡿࡍᑐᛂ࡟ኚែ ᗘ┦ࡢᖹ⾮≧ែᅗୖࡣᗘ ࡢ

E�D�E�D�J�ኚែ ᗘࡢࢀࡒࢀࡑࢆヨᩱ࡚࠸ࡘ࡟ồࡇ࡜ࡓࡵ

㸬ࡓࡗ࠶Υ࡛ 1191ࡣΥ, 4Nb-3.6V࡛ 1209ࡣ㸪6Nb-2V࡛ࢁ

ᅗ㸱࡟㸪ࡢࡇ ᗘ࡟࡜ࡶࢆண ࡓࡋ㸲ඖ⣔Ti-Al-Nb-Vࡢ┦㡿

ᇦࢆ㸱ඖ⣔Ti-Al-Nb41ࡢAl➼⃰ᗘ⦪᩿㠃ᅗୖ࡟㔜ࡢࡶࡓࡡ

┦㸪D༢ࡽ࠿࡜ࡇ࠸࡞ࡋ㏻㐣ࢆD༢┦ᇦࡀ㸬ᮏྜ㔠⤌ᡂࡍ♧ࢆ

ᇦࡣపNb➼㔞ഃ࡬⦰ᑠࡿࢀࡽ࠼⪄࡜ࡿࡍ㸬ࡓࡲ㸪┦㡿ᇦࡢ

పୗࡢ⛬ᗘࡣ Nb/V ẚࡀ㸯࡟㏆࡝࡯࠸኱ࡀ࡜ࡇ࠸ࡁศࡓࡗ࠿㸬 

   2-4. ௒ᚋࡢㄢ㢟 

ࡤࢀࡅ࡞ࡵ࠿☜ࢆ࠿ࡢࡿࡍᑐᛂ࡟཯ᛂ࡞ࢇ࡝ࡀࢡ࣮ࣆྛ 

ᖹ⾮⤌⧊ほࡿࡅ࠾࡟ᗘୖୗ ࢡ࣮ࣆ㸪ྛࡵࡓࡢࡑ㸬࠸࡞ࡽ࡞

ᐹ࠺⾜ࢆ㸬 

㸱㸬◊✲ᐊ௨እ࡛ࡢά  ື

 ᑅ࡟ᖐࡣ࡜࠶ࡓࡗ㸪ᑅࡢ཭ே㐩ࣞࢺࡸ࣮ࣝ࣎ࢺࢵࢣࢫࣂ࡜

㸪ࡁ⾜࡟ࣥࢹ࣮࢞࢔ࣅ㸪ࡁ⾜࡟࡭㣗ࢆ㸪ኤ㣤ࡁ⾜࡟ࢢࣥࢽ࣮

ᑅࡢㄯヰᐊ࡛ᫎ⏬ࢆぢ࡚ᐷࡿ㸪ࡓࡗࡔ࡝ࢇ࡜࡯ࡀࡢ࠺࠸࡜㸬

ࡀ࠺㐪ࡑࡇ㸪つᶍࡾ࠶኱Ꮫᩜᆅෆ࡛ࡶ࡚ࡗ࠸࡜ࣥࢹ࣮࢞࢔ࣅ

ᮾᕤ኱࡛2➨࠺࠸㣗ᇽࡿ࠶࡛ࢁࡇ࡜࡞࠺ࡼࡢ㸬ྡ๓ࡣ 

Terrace ࡛ࡾ࠶㸪ẖᬌ኱ኚࡓࡗࡔ࠸ࢃࡂ࡟࡞㸬᪥᭰࢖ࡢࡾࢃ

࣮ࣥࣜࢡࢫ㸪ᕧ኱ࣈ࢖ࣛࡿࡼ࡟ࢻࣥࣂ⏕㸪Ꮫࢀࡉദࡀࢺࣥ࣋

࡟㸬ᅗ㸲ࡓࡗ࠿࡞ࡁ㣬ࡶ࡚ࡗ⾜ẖᬌ࡝࡞ࡿࡍᫎୖࢆ⏬ᫎ࡟

Terrace࡚࡟཭ே࡜᧜ᙳࡓࡋ෗┿ࡿࡏࡢࢆ㸬ᕥࡽ࠿㸱␒┠ࡀ

⮬ศ࡛ࡿ࠶㸬ࡶࢺ࣮࣋࢖ࣛࣉ඘ᐇࡓࡋ㸱ࣨ᭶ࢆ㐣ࡓࡏࡈ㸬 

   ఇ᪥ࡣ࡟㸪ཤᖺ➉ᒣ◊✲ᐊ࡟␃Ꮫ࡟᮶ࡓ཭ே࡟఍࡟࠸⾜

ࢩ࡟࠸఍࡟௚㸪∗ぶࡢࡑ㸬ࡓࡗࡽࡶ࡚ࡋ᱌ෆࢆ㸪Madisonࡁ

 ࠋࡓࡋࡶࡾࡓࡗ⾜࡟ࡧ㐟࡟ࢦ࢝

㸲㸬␃Ꮫඛࡢఫᒃ 

 ఫᒃỴᐃࡢ࡛ࡲὶࢆࢀ⡆༢࡟ㄝ᫂ࡿࡍ㸬2013ᖺ4᭶ᮎ㸪Perepezkoඛ⏕࡟㸪ᑅࢆ᥈ࡿ࠸࡚ࡋ㸪࠺࠸࡜᪨ࡢ㐃⤡ࠋࡓࡗ࡜ࢆ

㸳᭶ጞ࡟ࡵᙼୖࡀ㏙ࡢ኱Ꮫ▷ᮇᑅࢆ⤂௓ࢀࡃ࡚ࡋ㸪࡟ࡇࡑఫࡓࡗ࡞࡜࡜ࡇࡿࡵ㸬኱Ꮫᩜࡢᆅෆ࡛㸪◊✲ᐊ࡛ࡲᚐṌ㸳ศ⛬

࠿࡞࠸ࡣࢺ࢖࣓࣒㸪࣮ࣝࡀࡓࡗ࠶㸬஧ே㒊ᒇ࡛ࡓࡗ࡞࡜࡜ࡇ࠺㸪฿╔ᚋᡶ࡛ࣗࢩࢵࣕ࢟ࡣᐙ㈤ࡢ㸬㸱ࣨ᭶ศࡿ࠶ᆅ࡛❧ࡢ

ࡢ㸬ᅗ㸲ࡓࡗ࠿࡞ᑡࡣேࡿࡍ㸱ࣨ᭶⁫ᅾ࡟࠺ࡼࡢ㸬⮬ศ࠸ከࡀ⪅⏝฼ࡢ㐌㛫௨ෆ୍ࡣ࡟㸪ᇶᮏⓗࡵࡓࡿ࠶㸬▷ᮇᑅ࡛ࡓࡗ

෗┿࡟ᫎࡿ࠸࡚ࡗேᩘࡣࡕࡓᑡ࠸࡞㸯ࣨ᭶௨ୖࡢ⁫ᅾ⪅࡛ࡿ࠶㸬ᑅࡢ࡬၏୍ࡢ୙‶ࡣ㸪ࡿ࠶࡛࡜ࡇࡓࡗ࠿↓ࡀࣥࢳࢵ࢟㸬

㟁Ꮚࣞࣥࡀࢪᆅୗ࡛ࡅࡔࡿ࠶࡟㸪⮬ศ࡛ᩱ⌮ࡓࡗ࠿࡞ࡁ࡛ࡣ࡜ࡇࡿࡍ㸬㏆࡟ࡃ኱ࡶ࡟ࡓࡗ࠶ࡀ࣮ࣃ࣮ࢫ࡞ࡁ㛵ࡎࡽࢃᩱ⌮

 㸬ࡓࡗࡔṧᛕࡣ࡜ࡇࡓࡗ࠿࡞ࡁ࡛ࡀ

㸳㸬␃Ꮫࢆ⤒࡚ᚓࡢࡶࡓ 

ㄒᏛຊ㸦TOEIC670Ⅼ㸧࡛ࡢ㸬⮬ศࡿࡁᑾ࡟ゝ୍ࡢ㸪⮬ಙࡣࢀࡇ  ࡜㸪࠿࠺ࢁࡔࡿࡁ࡛ࡀ࡜ࡇࡿࡍ✲◊࡜ࡾ࠿ࡗࡋ࡚ࡋࡓࡣ

୙Ᏻࡀࡓࡗࡔ㸪⵹ࢆ㛤ࡤࢀࡳ࡚ࡅពእࡓ࠸࡚ࡗ࡞࠿࡜ࢇ࡞࡜㸬ࡢࢢ࣮ࣥ࢟ࣆࢫカ⦎࡟ບࡴᚲせࡀከ࡜ࡿ࠶࡟࠸③ឤࡀࡓࡋ㸪

᭱ప㝈ࡢពᛮ␯㏻ࡣ࡜ࡇࡓࡁ࡛ࡀ⮬ಙࡓࡗࡀ࡞ࡘ࡟㸬◊✲㠃࡛ࡣ㸪Ꮫ㒊ࡢ᫬ࣝࣈࣛࢺ࡞ࢁ࠸ࢁ࠸ࡢᑐᛂࡢ⤒㦂ࡓࡁ⏕ࡀ㸬

ᐇࡣ㸪㸵᭶⤊࡛ࡲࡾࢃᐇ㦂࡟ᚲせࡢ⅔࡞ಟ⌮ࡀࡓ࠸࡚ࡋࢆ㸪᪥ᮏ࡛ࡶಟ⌮ࡢ⤒㦂ࡵࡓࡓࡗ࠶ࡀ㸪࠿࡜ࢇ࡞஌ࡾ㉺ࡓࢀࡽ࠼㸬

 㸬ࡓࡗࡀ࡞ࡘ࡟ಙ⮬ࡶࢀࡇ

 

 㸬ࡓࡋࡲ࠸ࡊࡈ࠺࡜ࡀࡾ࠶࡟ᮏᙜࡁ㡬ࢆᶵ఍࡞ⓙᵝ㸪㈗㔜ࡢMadisonࡧᮾᕤ኱ཬࡓࡗࡉୗ࡚ࡋࢺ࣮࣏ࢧ 

 ᚋ㍮ࡢⓙࡶࢇࡉ㸪୍⏕୍࡟ᗘ࡛ࡢ࡞ࢫࣥࣕࢳࡢ࠿࠺࡝࠿ࡿ࠶㸪࠸ࡉࡔࡃ࡚ࡳ࡚ࡋࢪࣥࣞࣕࢳ㸬 

            ௨  ୖ

 
ᅗ3㸬㸱ඖ⣔ࡢ┦㡿ᇦ࡟㸲ඖ⣔ࡢ┦㡿ᇦࢆ㔜ࡓࡡᅗ 

 

ᅗ4㸬Terrace ࡛ࡢグᛕ෗┿ 


