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Study on casting for quality improvement and quality control technique 

- Measurement and effect of gas pressure in mold during injecting molten metal - 
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� 㟷㖡㗪≀㗪㐀ࡢ 1000Υ㉸࠿໬ኚ㛫᫬ࡢࡽࢀࡇࠊࡋ ィࢆᗘ ࡧཬᅽࢫ࢞ෆᆺ㗪࡚࠸࠾࡟⛬㐣‮ὀ࠺ᢅࢆ‮⁐ࡢ

ὀᚋࡢࡑࠊࡾ࡞࡟ែ≦Ꮡඹᾮᅛ࡛㛫⛊ᩘࡣ‮⁐ࠊᚋ‮ࠊࡣ㖡ྜ㔠㗪㐀࡛ࡢ௒ᅇࠋࡓࡋウ᳨ࢆရ㉁ᙳ㡪ࡢ࡬≀㗪ࡽ

ᩘ༑⛊࡛จᅛࠋࡓࡋᅛᾮඹᏑ≧ែ࡛ࢫ࢞ࡣḞ㝗ࡽ࠿࡜ࡇ࠸ࡍࡸࡌ⏕ࡀจᅛࡢ࡛ࡲ㗪ᆺෆࢫ࢞ᅽࡢᢕᥱࠊཬࡧ⁐‮

 ࠋࡓ࠼࠸࡜ᡭẁ࡞᭷ຠ࡟Ḟ㝗㜵Ṇࢫ࢞ࠊࡣࢢࣥࣜࢱࢽ㗪ᆺෆ ᗘࣔࡢࡵࡓࡿࡍ ᥎ࢆจᅛᙧᘧࡢ

 

㸯㸬࡟ࡵࡌࡣ 

㗪≀ࡢရ㉁ࡸ⢭ᗘࡣ᪥ࠎ㧗ࡿ࠸࡚ࡗ࡞ࡃ୰ࠊ㗪≀⏘ᴗ

⏕Ḟ㝗Ⓨ࠸㧗ࡀࡘ୍ࡢㄢ㢟࡞㔜せࡿࢃ㛵࡟ရ㉁ࡿ࠼ᢪࡢ

᫬㛫࡞኱⭾࡟⌮⟶ရ㉁࡝࡞Ḟ㝗᳨ฟࡣሙ࡛⌧ࠋࡿ࠶࡛⋠

㧗ရ㉁ࡢ≀㗪ࡀ⟇㗪㐀Ḟ㝗ᑐࠊࡾ࠾࡚ࢀࡉࡸ㈝ࡀປຊ࡜

໬ࠊရ㉁⟶⌮ࠊ⏕⏘ᛶྥୖ࡟ᴟ࡚ࡵ㔜せࠋࡿ࠸࡚ࡗ࡞࡜ 

㗪㐀Ḟ㝗ᑐ⟇ࠊࡣ࡚ࡋ࡜᪉᱌᭱㐺໬᳨ࡀウࡿ࠸࡚ࢀࡉ

࠼౛ࠋ࠸ከࡀࢁࡇ࡜ࡿ㢗࡟ぢ▱ࡸ㦂ⓗᡭἲ⤒ࡢሙ⌧ࠊࡀ

⢏ᗘᣦᩘࡢ◁㗪ࠊࡣ࡚ࡋ࡜⟇Ḟ㝗㜵Ṇᑐࢫ࢞ࡢ≀㗪ࠊࡤ

ࡢ୰Ꮚࠊࡾࡓࡵ㧗ࢆ᤼Ẽᛶࢫ࢞ࡢ୰Ꮚࡸ㗪ᆺࠊࡋࡃపࢆ

ᶞ⬡㔞ࢆῶࡢࡑࠊࡾࡓࡋࡽ௚࡟㗪㎸ࡳ ᗘࢫ࢞ࠊᢤࠊࡁ

㗪㎸ࡳ㏿ᗘࡢ࡝࡞ㄪᩚ࡞࠺ࡼࡢࡇࠋࡿ࠸࡚ࢀࡽ▱ࡀᑐ⟇

࡟࡜ࡇࡿࡍࡃ▷ࢆṧ␃᫬㛫ࢫ࢞ࠊࡆୗࢆᅽࢫ࢞㗪ᆺෆࡣ

ࡋࠋࡿࢀࡽࡵồࡀ࡜ࡇࡿ࠼ᤊࢆෆ㒊ᅽຊኚ໬ࠊࡽ࠿ࡿ࠶

࠼⾜࡟ᐜ᫆ࡣᅽ ᐃࢫ࢞ࡢ㧗 ୗ࡛ࡢ㉸℃1000ࠊࡋ࠿

 ࠋ࠸ࡋ㞴ࡣ࡜ࡇࡿࡍᢕᥱࢆᅽຊኚ໬࡟࡜ࡈ᪉᱌ࠊࡎ

ὀᥱᢕࢆ໬ኚᅽࢫ࢞ෆᆺ㗪ࡢ࡛⛬㐣‮ࡣᮏሗ࡛࡛ࡇࡑ

࡟Ḟ㝗Ⓨ⏕ᙳ㡪ࡢࡑࠊࡋᐃ ࢆᅽࢫ࢞㗪ᆺෆࠊࡵࡓࡿࡍ

 ࠋࡓࡋウ᳨࡚࠸ࡘ

 

㸰㸬ᐇ㦂 

㸰㸬㸯� 㗪㐀ᐇ㦂 

㟷㖡㗪≀⣔㗪≀ᮦ㸦CAC401㸧࠸⏝ࢆ ᕳᆺὶືヨ㦂

 ࠋࡓࡗ⾜ࢆ㗪㐀ᐇ㦂ࡓࡋ⏝ᛂࢆ

㗪≀◁ࡣ࡟ᑓ⏝ேᕤ◁ࣥࣛࣇࠊᶞ⬡⣔ࢲࣥ࢖ࣂ㸦◁࡟

ᑐ࡚ࡋ 2wt%㸧ࡓ࠸⏝ࢆ◁ᆺ✚ᒙ㐀ᆺ⿦⨨㸦ࢺࢵ࣓࣮ࢩ

ᰴᘧ఍♫ࠊSCM-10㸧࡚࡟㗪ᆺࢆ㐀ᆺࠋࡓࡋ㗪㐀ࠊࡣ࡟

ୖᆺࠊୗᆺࡽ࠿ᵓᡂࡿࢀࡉ㗪ᆺ㸦ᅗ 1㸧ࢆ౑⏝ࠋࡓࡋୗ

ᆺ࡟ὶື㒊ࢆ⁁ࡿ࡞࡜ ᕳ≧࡟タィୖࠊࡋᆺࢫ࢞ࡣ࡟ᅽ

 ࠋࡓࡋ㐀ᆺࡵணࢆ✰ࡿࡍᤄධࢆ➼ࢧࣥࢭ

㗪ᆺࡢὀᚄෆ㸦ࣈ࣮ࣜࢫࡓࡋ⨨タ࡟ཱྀ‮ 65mm㸧ෆ࡟

⁐ᗘ ෆ⅔㸦‮ ࡽ࠿㠃ୖࡢᆺୖࢆ1.65kg㸧ࠊ℃ 1200

55mm ᗘ ࡓࡋ⨨タ࡟ෆࣈ࣮ࣜࢫࠊࢀධࡂὀ࡛ࡲࡉ㧗ࡢ

ィ㸦᭱㧗฿㐩 ᗘ 1140℃㸧ࡓࡋ᪼ୖࡀ᫬ࢆὀ࡜ጞ㛤‮

 ࠋࡓࡋ

㸰㸬㸰� 㗪ᆺෆ㒊ࢫ࢞ࡢᅽཬࡧ ᗘ ᐃ 

ୖᆺ㗪ᆺ࡟ὀ࡟ୖ㊰⤒ືὶࡢ‮⁐ࡽ࠿ཱྀ‮ A ࡽ࠿ I

㡰ࡢ 9 ᅗࠊ࡟ᡤ࠿ 2 ᅽ ᐃ⿦ࢫ࢞㸦ࢧࣥࢭᅽࢫ࢞ࡍ♧࡟

⨨㸸ᰴᘧ఍♫௰஭〇సᡤࠊCastio I㸧ཬࡧ ᗘࢧࣥࢭ

㸦JIS つ᱁� K ⇕㟁ᑐ㸧ࢆ㓄⨨ࠊࡋὀࢫ࢞ෆᆺ㗪ࡢ᫬‮

ᅽ㸦0.2 ⛊㛫㝸㸧ཬࡧ ᗘ㸦0.1 ⛊㛫㝸㸧ࢆ ᐃࠋࡓࡋ 

㸰㸬㸱� 㗪ᆺࡢ⣽Ꮝ≉ᛶཬࡧẼయ㏱㐣ಀᩘ ᐃ 

◁ᆺ✚ᒙ㐀ᆺ⿦⨨࡚࡟┤ᚄ 25mmྛࠊ✀ཌࡉ 5㹼

10mm ㈏㏻⣽Ꮝศᕸࠊࡋస〇ࢆ෇┙ヨᩱ㸦㗪ᆺヨᩱ㸧ࡢ

 ᐃ⿦⨨㸦PMI ࡧ⣽Ꮝ≉ᛶཬ࡚࡟CFP-1200AXL㸧ࠊ♫

Ẽయ㏱㐣ಀᩘࢆ ᐃࠋࡓࡋ 

 

㸱㸬⤖ᯝཬࡧ⪃ᐹ 

㸱㸬㸯� 㗪ᆺࡢ⣽Ꮝ≉ᛶཬࡧẼయ㏱㐣≉ᛶ 

࠶࡛≦⌫࡛◁ேᕤࡣ◁≀㗪ࡓ࠸⏝࡟ᅽ ᐃ⏝㗪ᆺࢫ࢞

ࡍᑐ࡟ᒙ㠃✚ࠊࡣᖹᆒ⣽Ꮝᚄࡢ㗪ᆺࡓࢀࡉᒙ㐀ᆺ✚ࠋࡿ

࡟ࡶ࡜Ỉᖹ᪉ྥࡿࡍ⾜┤࡟ࢀࡑࡧᒙ᪉ྥཬ✚ࡿ 15.5μm

 ࠋࡓࡗ࠿࡞ࢀࡽࡵㄆࡣ᪉ᛶ␗ࡢ㏱㐣ࢫ࢞ࠊࡾ࠶࡛

㗪ᆺࡢẼయ㏱㐣ᛶࠊ࡚࠸ࡘ࡟㏱Ẽὶ㔞㸦ᅗ 3㸧ࡣᅽຊ

ࡣẼయ㏱㐣ಀᩘࡢࡑࠊࡋቑ኱࡚ࡋẚ౛࡟᪼ୖ 17.4㸦ml㺃 

cm/kPa/s/cm2㸧࡛ࢆࢀࡇࠋࡓࡗ࠶◁㗪ᆺ≉ᛶࡢᣦᶆ࡛࠶

࡜ࡿࡍ⟭᥮࡟㏻Ẽᗘࡿ 102.7㸦ml㺃cm/cmH2O/min/cm2㸧

㏻Ẽᗘ⌮⟶࡞ⓗ⯡୍ࡢᆺ⏕ࠊࡾ࡞࡟  ࠋࡓࡗ࠶࡟⠊ᅖෆࡢ(1

  * ᢏ⾡ᨭ᥼㒊 

** 㔠ᒓ㒊 

*** ᝟ሗᢏ⾡㒊 

�� �

������ �
ᅗ㸯�㗪ᆺ㸦ୖᆺ㸦ᕥ㸧ࠊୗᆺ㸦ྑ㸧㸧�
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�
ᅗ㸲� 㗪㐀ᐇ㦂࡚ࡗࡼ࡟స〇ࡓࢀࡉ㗪≀�

㸱㸬㸰� 㗪ᆺෆ㒊ࢫ࢞ࡢᅽཬࡧ ᗘኚ໬ 

ᅗ 4 ὶື㛗ࠋࡍ♧ࢆ≀㗪ࡓࢀࡽᚓ࡚ࡗࡼ࡟㗪㐀ᐇ㦂࡟

ࡣ 556mm  ࠋࡓࡗ࠶࡛

㗪ᆺෆ㒊 ᗘ㸦ᅗ 5㸧ࡢὀ♧ࢆ໬ኚ㛫᫬ࡢࡽ࠿ጞ㛤‮

Aࠋࡍ Ⅼࡢ ᗘࡣὀጞ㛤‮ 1 ⛊ᚋ࡟ᛴୖ᪼ࡢࡑࠊࡋ 0.4

⛊ᚋ࡟ B Ⅼࡢ ᗘࡶᛴୖ᪼ࠋࡓࡋA Ⅼ࡛ࡣὀጞ㛤‮ 6.3

⛊ᚋ࡟ Bࠊ℃820 Ⅼ࡛ࡣ㛤ጞ 2.9 ⛊ᚋ࡟ 㐩᭱฿ࡢ℃1000

㧗 ᗘ࡟㐩⣙ࡣᗘ ཱྀ‮ࡢࡁ࡜ࡢࡇࠋࡓࡋ 1130℃࡛⁐

 ࠋࡓࡗ࠶࡛ែ≦⼥⁐ࡣ‮

ὀࡽ࠿ጞ㛤‮ 1㹼2 ⛊㛫࡟ A Ⅼࡽ࠿ B Ⅼࢆὶືࠊ࡚ࡋ

⁐ࡢᚋ┤ືὶࠊࡣᅛจ‮ A Ⅼ࡛㗪ᆺቨ㏆ࡢࡃ ᗘࡀ

㐍࡚ࡋ⾜୪ࡀᆺ≦ࡺ࠿࡜ᙧᡂ⓶⾲ࡽ࠿࡜ࡇ࠸ప࡜℃820

Bࠊ⾜ Ⅼ࡛ࡣᅛᾮඹᏑ≧ែࡺ࠿ࡢ≧ᆺจᅛࡀඃໃ࡛㐍⾜

 ࠋࡓࡋ ᥎࡜ࡓࡋ

ὀࡽ࠿ᚋ┤‮ࡓࡲ A ⅬࠊB Ⅼ࡛ࢫ࢞ࡢᅽࡣᛴୖ᪼ࡋ

㸦ᅗࡓ 6㸧ࡓࡋ㐩฿ࡀඛ‮ࡣࢀࡇࠋ A ⅬࠊB Ⅼࡳࡢィ 

Aࠋ࠸࡞࠸࡚ࡁ࡛ ィࡣᐃⅬ࡛ ࡢ௨እࢀࡑࠊࡁ࡛ Ⅼ࡛

ὀጞ㛤‮ࡣ 9 ⛊ᚋ࡟ 1.3kPaࠊB Ⅼ࡛ࡣ 17.5 ⛊ᚋ࡟ 3kPa

‮ᚋὀࡢࡑࠊࡋ㐩࡟ᅽࢫ࢞㧗᭱ࡢ 40 ⛊ᚋ࡟ᅽຊࡃ࡞ࡣ

⛬℃ᐇ  ᗘ㸦810ࡢࡁ࡜ࡓࡋ㐩࡟ᅽࢫ࢞㧗᭱ࠋࡓࡗ࡞

ᗘ㸧ࠋࡓࢀࡽ࠼⪄࡜ࡓࡋែኚ┦࡜࡬┦ᅛࡣ‮⁐ࡽ࠿ 

㗪ᆺࡢẼయ㏱㐣ಀᩘࢫ࢞࡜ᅽཬࡧ ᗘࡢ᫬㛫ኚ໬ࡢ⤖

ᯝࠊࡽ࠿ὀᐜࡿࡼ࡟ࢫ࢞⏕Ⓨ࣭ᙇ⭾ࡢ࡛ෆᆺ㗪ࡿࡼ࡟‮

㔞ቑຍศࠊࡣ㛤ጞ 1.3 ⛊㛫ࡣ࡛ࡲ㗪ᆺࢆ㏱㐣࡚ࡋእ㒊࡟

ᨺฟࡢࡑࠋࡿࢀࡉᚋ㛤ጞ⣙ 40 ቑࢫ࢞ࡢ㛫ࡢࡑࡣ࡛ࡲ⛊

ຍᐜ㔞ࡕ࠺ࡢ 5.3%㹼9.3%ࡀ㗪ᆺෆ࡟ṧ␃ࡽ࠼⪄࡜ࡓࡋ

 ࠋࡿࢀ

�   

㸲㸬ࡵ࡜ࡲ 

㟷㖡㗪≀㗪㐀࡞࠺ࡼࡢ 1000℃㉸㐣‮ὀ࠺ᢅࢆ‮⁐ࡢ

ࢆᗘ ࡧᅽཬࢫ࢞㗪ᆺෆ࡚࠸࠾࡟⛬ 0.2 ⛊ཬࡧ 0.1 ⛊㛫

㝸࡛⡆᫆࡟ ᐃࡢࡽࢀࡇࠊࡋ᫬㛫ኚ໬ࢆᢕᥱࠋࡓࡋ 

㖡ཬྜࡢࡑࡧ㔠ࡢ㗪ᆺෆจᅛ㐍⾜ࠊࡣ⾲⓶ᙧᡂᆺ࠿࡜

ࡢᆺ≦ࡺ 2 ࡿࢀࡉ኱ู࡟ᙧᘧࡢࡘ 㗪㐀ࡢ㟷㖡ࡢ௒ᅇࠋ(2

ᐇ㦂࡛ࡺ࠿ࠊࡣ≧ᆺจᅛࡀඃໃ࡟㐍⾜ࠊࡋ㗪ᆺࡢ ᗘ≧

ἣࡽ࠿ὀࠋࡓࢀࡉ ᥎ࡶᆺᡂᙧ⓶⾲࡛㒊୍ࡢഃ࠸㏆࡟ཱྀ‮

ᅛᾮඹᏑ≧ែࡺ࠿ࡢ≧ᆺจᅛ࡛ࡣṧ␃ࠊ㒊ඛ‮ࠊࡀࢫ࢞

᭱⤊จᅛ㒊࡟ẼἻ࡚ࡋ࡜Ꮡᅾࠊࡋᚤ⣽࡟ศᩓࢫ࢞ࡿࡍḞ

㝗Ⓨ⏕࡟኱࡞ࡁᙳ㡪ࢆ୚ࠋࡿ࠼ᐇ㦂࡛♧࡟࠺ࡼࡓࢀࡉ㖡

ྜ㔠ࡢ㗪㐀࡛ࡣὀ࡟ែ≦Ꮡඹᾮᅛ࡛㛫⛊ᩘࡣ‮⁐ࠊᚋ‮

ࡶ࡚ࡃ㐜ࠊࡾ࡞ 1 ศ㛫࡛จᅛࠋࡿࡍ 

௨ୖࠊࡽ࠿࡜ࡇࡢὀᚋ┤‮ 1 ศ㛫ࡢ㗪ᆺෆࢫ࢞㔞ࡢᣦ

ᶆࢫ࢞ࡿ࡞࡜ᅽࡢᢕᥱࡿࡍ ᥎ࢆᘧᙧᅛจࡢ‮⁐ࡓࡲࠊ

ᡭẁ࡛࡞᭷ຠ࡟Ḟ㝗㜵Ṇࢫ࢞ࡀࢢࣥࣜࢱࢽᗘࣔ ࡢࡵࡓ

 ࠋࡿ࠼࠸࡜ࡿ࠶

 

࠙ㅰ� � ㎡  ࠚ

ᮏ◊✲୍ࡢ㒊୍ࠊࡣ⯡㈈ᅋἲே㉺ᒣ⛉Ꮫᢏ⾡᣺⯆㈈ᅋ

ࡓ࠸ឤㅰࡃ῝࡟ࡇࡇࠋࡓࡋࡲࡋᐇ᪋ࡾࡼ࡟ຓ㔠⿵✲◊ࡢ

ᒱ㜧኱ᏛᕤᏛ㒊ࡓ࠸ࡔࡓ࠸༠ຊࡈ࡟ᐇ㦂ࠊࡓࡲࠋࡍࡲࡋ

᪂ᕝ┿ே෸ᩍᤵࠊᰴᘧ఍♫Ỉ⏕ά〇సᡤᵝࡃ῝࡟ឤㅰ࠸

 ࠋࡍࡲࡋࡓ
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