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Development of fiber material having lightweight and excellent heat-retaining property (Ϭ) 
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� ୰ࡓࢃ⏝㏵࡚ࡋ⩚ẟࡢ௦᭰࡞࠺ࡼࡿ࡞㍍㔞࣭㧗ಖ ᛶ⣲ᮦࡢ㛤Ⓨࢆ┠ᣦࡓࡗࡲ⤡ࡢ⥔⧅▷ࠊ࡚ࡋᵓ㐀య

㸦ࡓࢃ㸧ࢆヨసࡢ࡛ࡲࢀࡇࠋࡓࡋヨస࡛ࡉ㧗ᛶࠊಖ ᛶࠊศ㞳ᛶࡿ࠶࡚࠸ࡘ⛬ᗘⰋዲࢆࡇࡓࡁ࡛ࡀࡓࢃ࡞

ሗ࿌ࡽࡉࠊࡀࡓࡁ࡚ࡋᨵⰋࢆヨࡢࡑࠋࡓࡳ⤖ᯝࡉࠊ㧗ᛶࠕࡸᅽ⦰ᑐࡿࡍᢠᛶࠖࠊࡋୖྥࡀศ㞳ᛶࡣᝏ

ࡋୖྥࡣ࡚ࡗࡼ‽Ỉࡣ࡚࠸ࡘಖ ᛶࡢࡓࡋ〇ရᙧែࠊࡁᗘಖᣢ࡛⛬ࡿ࠶ࡣ࡚ࡗࡼ‽Ỉࡀࡿ࠶᪉ྥࡢ

�ࠋࡓࡗศࡀࡇࡿ࠶᪉ἲ࡛࡞᭷ຠୖྥ⬟ᛶࡣᨵⰋ᪉ἲࡓࡋ⾜ヨࠊぢ࡚ⓗྜ⥲ࠋࡓ

 

㸯㸬ࡵࡌࡣ 

㍍㔞࣭ࡉ㧗࡞㧗ಖ ᛶ⣲ᮦ࡚ࡋ௦⾲ⓗࡢࡶ࡞⩚

ẟࠋࡿ࠶ࡀ⩚ẟࡣኳ↛ࡢ㜵ᐮ⣲ᮦ࡚ࡋ㠀ᖖඃ࠾࡚ࢀ

ࠋࡿ࠸࡚ࢀࡉ⏝ࡃࡼ࡚ࡋࠖࡓࢃ୰ࠕࡢ㢮࣭ᐷල⾰ࠊࡾ

ࠊࡾ࠶ࡀࡇࡿࡍ㧗㦐ࡀ౪⤥㊊࡛౯᱁ࠊ㏆ᖺࠊࡋࡋ

௦᭰ရࡀࢬ࣮ࢽᙉ࡛ࡇࡑࠋ࠸ᙜᡤ࡛ࡶ⩚ẟࡢ௦᭰ࡿ࡞

ࠊࡋࡇࡍᣦ┠ࢆ㛤Ⓨࡢ⣲ᮦ࠸㧗ࡢ㍍㔞࡛ಖ ᛶ࡞࠺ࡼ

㛤Ⓨࢆጞࠋࡓࡵ�

ᕸᅋࡸ⾰㢮ࡢ୰ࡢࡓࢃᵓ㐀ࠊࡣ㐃⥆࠺࠸❧⊃ࠊ

Ⅼ࡛ࡃࡁ 2 ✀㢮ศࠋࡿࢀ⩚ẟ࡞࠺ࡼࡢ⊂❧ᵓ㐀య

ࡀࡳ㥆ᰁ≦ᙧࡢேయⓗ⯡୍࡚ẚ㐃⥆యࡀ࠺ࡢ

ᙜࡽࡇࡓࡋ࠺ࡇࠋࡿ࠶ࡀࢺࢵⅬ࡛࣓ࣜࡢ ಖࠊࡃࡼ

ᡤ࡛ࠊࡣ⩚ẟ௦࡚᭰ࡏࡲ⤡ࢆ⩌⥔⧅▷࡚ࡋ⊂❧ᵓ㐀య

�ࠋࡓࡁ࡚ࡵ㐍ࢆ᪉ἲ࡛㛤Ⓨࡿࡍ

➨࡛ࡲࢀࡇ 1 ሗ ࡛࠸㐪ࡢࣉࢱ⥔⧅▷ࡢཎᩱࠊ࡛(1

ࡽࢀࡑࠊࡸࡇࡿࡁస〇࡛ࢆᵓ㐀య❧⊃ࡢ≦ࡶࡦࡸ≦⌫

➨ࠊࡇࡿ࠶ᗘ⛬ࡿ࠶ࡀಖ ᛶࡸ㧗ᛶࡉ࡚࠸ࡘ 2 ሗ
ࡇࡿ࠶࡛⬟ྍࡀಖ ᛶྥୖࡽࡉ᪉ἲ࡛ࡢᐃ≉ࠊ࡛(2

�ࠋࡓࡁ࡚ࡋሗ࿌ࢆ

ࡓࢃࠊࡢࡢࡶ࠺࠸ࡣᵓ㐀❧⊃ࡣࡓࢃࡓࡋヨసࠊࡔࡓ

ྠኈ࠾ࡀ࠸㞳ྠࡓࢃࠋࡓࡗ࠶࡛ࡢࡶ࠸ࡃࢀኈࡢศ

㞳ᛶࡀᝏࡸࢺࢵࢣࣕࢪࠊ࠸ᕸᅋࡢ࡞〇ရࢆ〇㐀ࡿࡍ

㝿ࠊ⏕ᆅୖࢆࡓࢃᗈࡓࡋ≦⿄ࡣࡓࡲࠊࡾࡓࡆ㒊ศ

ࡀሙྜ࠸࡞࠸ࡃࡲ࠺ࡀసᴗࡓࡗ࠸ࡴ㎸ࡁ྿ࢆࡓࢃ

ࡓ࠶ᐇ⏝ࠊࡾࡀ࡞ࡘపୗࡢ⋠ຠ⏘⏕ࡀࢀࡇࠋࡿ࠶

➨࡚࠸ࡘⅬࡢࡇࠋࡿ࡞ࢡࢵࢿࡣ࡚ࡗ 3 ሗ 3)࡛ศ㞳ᛶ

࡞ࡃపࡀ㧗ᛶࡉࠊࡔࡓࠋࡓࡋሗ࿌ࢆࡇࡓࡁᨵၿ࡛ࡀ

➨ࠊࡋウ᳨ࢆᨵၿࡽࡉࡵࡓࡓࡗࡲࡋ࡚ࡗ 4 ሗ ࡣ࡛(4

ࡇࡓࡁస〇࡛ࢆࡓࢃࡿࡍ❧ᗘ୧⛬ࡿ࠶ࢆศ㞳ᛶ㧗ᛶࡉ

ࢆ⬟ᛶࡢ➼㧗ᛶࡉࡽࡉ࡚࠸ࡘࢀࡇࠋࡓࡋሗ࿌ࢆ

࡚ࡋᐇ࡛ࡲࢀࡇࠊࡓࡲࠋࡓࡗ⾜ࢆウ᳨ࡃࡿࡏࡉୖྥ

ࢆሙྜࡿࡍ⏝࡚ࡋ〇ရࠊࡸᅽ⦰ᛶࡢࡓࢃࡓࡗ࡞ࡇ

ᐃ࡚ࡋഃ⏕ᆅໟࡔࢇᙧែࡓࡋሙྜࡢホ౯ࡓࡗ⾜ࢆ

�ࠋࡿࡍሗ࿌࡛ࡢ

 

㸰㸬ᐇ㦂 

㸰㸬㸯� �ヨసࡢࡓࢃ

➨ 4 ሗྠ࡛ࡲᵝࢆ⩌⥔⧅▷┦ࡿࡏࡲ⤡᪉ἲ࡛

➨ࠋࡓࡋస〇ࢆࡓࢃ 4 ሗ࡚ሗ࿌ࡢ≦ࡶࡦࡓࡋヨసࡓࢃ

➨ࡣホ౯࡛ࡢᴗࠊ࡚࠸ࡘ 4 ሗ୰ࠕD-2ࠖグ㍕ࡓࡋ

ࡇࡿࡍウ᳨ࢆᨵⰋ࡚࠸ࡘࢀࡇࠊࡃ㧗ࡶ᭱ࡀホ౯ࡢࡢࡶ

࡚࠼ኚࢆ‽᪉ἲ࡛Ỉࡢᵝྠࠋࡓࡋ 3 Ỉ‽᳨࡚࠸ࡘ

ウࠊࡋᮏሗ࿌୰࡛ࡣ᮲௳ࠕD-2_ᨵⰋရ 1㹼3ࠖࠋࡓࡋ♧�

㸰㸬㸰� ホ౯�

㸰㸬㸰㸬㸯� ホ౯ヨᩱ�

D-2 ᨵⰋရࡢࡑ 3 ヨᩱࡢୗグࡵࡓࡢẚ㍑ࠊࡢ✀

�ࠋࡓࡗ⾜ࢆホ౯࡚࠸ࡘ

࣭� ヨస⌫≧ࡓࢃ�

ࡀ㞴ศ㞳ᛶࠊ୰࡛ࡢࡓࢃࡓࡁ࡚ࡋヨస࡛ࡲࢀࡇ

�ࠋࡓࢃࡢ≦⌫࡞Ⰻዲࡀ㧗ᛶࡉࡢࡢࡶࡿ࠶

࣭� ⩚ẟ�

ᕷ㈍⩚ẟᕸᅋ㸦ࣥ࢘ࢲΰ⋡ 50�㸣㸧ࡽ᥇ྲྀࠋࡓࡋ

ẟ࣭⩚ࢡࢵࢲࠊࡣࡅࡔ࡚࠸ࡘศ㞳ᛶࠖࠕࠊࡋࡔࡓ

⋠ΰࣥ࢘ࢲ 90 㸣ࢆࡢࡶࡢ⏝ࠋࡓࡋ�

࣭� ᕷ㈍ྜ⧄ᕸᅋࡓࢃ�

ྜᡂ⧄⥔ࡀࡓࢃධࡓࡗᕷ㈍ᕸᅋࡽ᥇ྲྀࠋࡓࡋ⩚

ẟ௦᭰ࢆព㆑ࡿ࠸࡚ࡋᛮࡿࢀࢃᕷ㈍ရ࡛ࠊࡀࡿ࠶

୰ࡣࡓࢃ⩚ẟ࡞࠺ࡼࡢ⊂❧ᵓ㐀࡛ࡃ࡞ࡣ࡞ࡁሢ≧

ࡢࡶࡓࡋࡄࢆࡢࡶࡢ≦ሢࡣホ౯✀ྛࠋࡓࡗ࠶࡛

࡚࠸ࡘศ㞳ᛶࡵࡓ࠸࡞ᵓ㐀࡛❧⊃ࡓࡲࠋࡓ࠸⏝ࢆ

�ࠋࡓࡋᑐ㇟እࡣ

㸰㸬㸰㸬㸰� �ホ౯ࡢయ⮬ࡓࢃ

㸰㸬㸰㸬㸰㸬㸯� �㧗ᛶࡉ

➨ 4 ሗࠕࡃࡌྠ࡛ࡲJIS L 1903:2011�⩚ẟヨ㦂᪉ἲࠖ

┙Ⲵ㔜⏝ࡢ B㸦┤ᚄ 285 mmࠊ⥲㔜㔞 94.3 g㸧࠸⏝ࢆ

౪ヨ㦂ࡎࡏᐇࡣ⌮ฎ࣒࣮ࢳࢫࠋࡓࡋ⏝‽ࢆ᪉ἲࡿ

�ࠋࡓࡋ

 * ⧄⥔࣭⣬ᴗ㒊 
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㸰㸬㸰㸬㸰㸬㸰� ศ㞳ᛶ�

➨ 4ࠊ3 ሗྠᵝࠊᶞ⬡〇ࡢᐜჾ୰࡛ࢆࡓࢃⴠୗࠊࡏࡉ

ⴠୗඛࣗࢩࢵ࣓ࡢ㸦࡛ࢺ࣓ࣥࣛࣇᵓᡂ㸧ࢆ㏻㐣ࡿࡍ

ྜ࡛ホ౯ࠋࡓࡋ➨ 4 ሗࠊࡣ࡛ࡲᐜჾࢆࡓࢃධࡢࡑ࡚ࢀ

ᠱࡀࡇࡿࡍᙳ㡪ᯝ⤖ࡀ᪉ࢀධࠊࡀࡓ࠸࡚ࡋᐇࡲࡲ

ᛕࠊ࡛ࡢࡓࢀࡉヨసࡣ࡚࠸ࡘࡓࢃᐜჾධࡓࢀᚋࠊᐜ

ჾ୰࡛ 5 ᅇ㌿ࡓࡏࡉᚋヨ㦂ࢆᐇࠋࡓࡋ�

㸰㸬㸰㸬㸰㸬㸱� ᅽ⦰ᛶ�

ࠊࡵࡓࡿࡍホ౯ࢆᣲືࡢ➼ᅇᛶࡢࡓࡋ⦰ᅽࢆࡓࢃ

⬟ヨ㦂ᶵ㸦㸦ᰴ㸧ᓥὠ〇సᡤ〇ࣇࣛࢢࢺ࣮࢜ࠊ AGS-J㸧

ࡓࢃࠋࡓࡋ㏉ࡾ⧞ࢆᅇ⦰ᅽࡢࡓࢃࠊ࡚࠸⏝ࢆ 1 g ࢆ

ෆᚄ 80 mm ᚄ┤ࠊࢀධᶞ⬡〇ᰕᐜჾ୰ࡢ 75 mm ࡢ

ᙧຍᅽ┙࡛ᅽ⦰ࠋࡓࡋᅽ⦰࣭ᅇ㏿ᗘ 1 mm�⛊᭱ࠊ

ᅽຊ 10.5 g/cm2タᐃ࡚ࡋ 11 �ࠋࡓࡋᐇࣝࢡࢧ

㸰㸬㸰㸬㸱� ᗙᕸᅋᙧ≧࡛ࡢホ౯�

㸰㸬㸰㸬㸱㸬㸯� ホ౯⏝ヨᩱ�

� ࡋᐃࢆࡇࡿࡍ⏝࡞ࢺࢵࢣࣕࢪࣥ࢘ࢲࢆࡓࢃ

࡚ࡋᙧែ࠸㏆ࢀࡑࠊ࡚ 2 ᯛࡢഃ⏕ᆅࡢ㛫ࡀࡓࢃᣳ

⣙ࡓࢀࡲ 40 cm ᅄ᪉ࡢᗙᕸᅋᙧ≧ࡢヨᩱࢆస〇10ࠋࡓࡋ 

cm ᅄ᪉ࠊࡋࢢࣥࢸࣝ࢟ࡈ⤒⦋ 4 ィࠊࢫ࣐ 16 ࢫ࣐

ࢆࡓࢃࢫ࣐ྛࠋࡓࡋ࠺ࡼࡿࡁ࡛ 1 g ヨᩱࠊࢀධࡘࡎ

య࡛ྜィ 16 g �ࠋࡓࡋ⏝ࢆࡓࢃࡢ

㸰㸬㸰㸬㸱㸬㸰� ཌࡉ�

⬟ヨ㦂ᶵ㸦㸦ᰴ㸧ᓥὠ〇సᡤ〇ࣇࣛࢢࢺ࣮࢜ࠊ

AGS-J㸧ࠋࡓ࠸⏝ࢆ┤ᚄ 200 mm ࠊ࠸⏝ࢆ┙ᙧຍᅽࡢ

㏿ᗘ 1 mm�⛊࡛ᅽ⦰ࠊࡋᅽຊ 0.5 g/cm2ࡢࡢཌࢆࡉ 

ᐃࠋࡓࡋ�

㸰㸬㸰㸬㸱㸬㸱� ಖ ᛶ�

ࡢᆅヨ㦂᪉ἲࠖ⏕ࡢ≀⦆ࡧJIS L 1096:2010 ⧊≀ཬࠕ

ಖ ᛶ A ἲ㸦ᜏ ἲ㸧ࠋࡓࡋ⏝‽ࢆಖ ᛶヨ㦂ᶵ㸦ᜏ

 ἲ㸧㸦㸦ᰴ㸧ᰤ⛉Ꮫ⢭ჾ〇సᡤ〇ࠊASTM-100B㸧

�ࠋࡓ࠸⏝ࢆ

 

㸱㸬⤖ᯝཬࡧ⪃ᐹ 

㸱㸬㸯� �ホ౯ࡢయ⮬ࡓࢃ

㸱㸬㸯㸬㸯� �㧗ᛶࡉ

ࡣᨵⰋရࠋࡓࡋ♧ᅗ㸯ࢆᯝ⤖ࡢ㧗ᛶࡉ 3 ✀㢮ࡶ

㠀ᖖ㧗ࡉ࠸㧗ᛶࠋࡓࡋ♧ࢆ㛤Ⓨ㛤ጞ௨㝆࡛ࡲࢀࡇ

ヨసࡓࡁ࡚ࡋ୰࡛ࡶ᭱ࡶ㧗ࠊ࡛ࣝ࣋ࣞ࠸ᅇヨࡓࡋᨵⰋ

᪉ἲࡉࡣ㧗ᛶୖྥࡢ᭷ຠ࡛ࡀࡇࡿ࠶ศࠋࡓࡗ�

㸱㸬㸯㸬㸰� ศ㞳ᛶ�

� ศ㞳ᛶࡢ⤖ᯝࢆᅗ㸰ࠋࡓࡋ♧యⓗᨵⰋရࡣᝏ

ഴྥ࡛ࠊᨵⰋရࡾ࡞ࡣ3ࠖࠕࠊ2ࠖࠕࡕ࠺ࡢศ㞳ᛶࡀᝏ

ࡢᚑ᮶ࡣ1ࠖࠕࠋࡓࡗ D-2 ศ㞳ᛶࠊᯝ࡛⤖ࡢᗘ⛬ྠ

�ࠋࡓࢀࢃᛮ᭷ᮃࡀ1ࠖࠕࡣࡽ㠃ࡢ

㸱㸬㸯㸬㸱� ᅽ⦰ᛶ�

ᅽ⦰㐠ືࡢᅽຊ 0.5 g/cm2࡛ࡢヨᩱཌࢆࡉᅗ㸱ࠊ

᭱ᅽຊ㸦⣙ 10.5 g/cm2㸧࡛ࡢཌࢆࡉᅗ㸲ࠋࡓࡋ♧ప

ᅽຊ㸦0.5 g/cm2㸧ࠊཌ࡚࠸ࡘࡉ 1 ┠ࣝࢡࢧ 2 ࢧ

�ࠋࡓࡋᏳᐃࠎᚎࡽࢀࡑࡀ࠸ࡁࡣ࠸㐪ࡢ┠ࣝࢡ

ࡢᚑ᮶ရࠊ௨㝆┠ࣝࢡࢧ D-2 ᕷ㈍ྜ⧄ᕸᅋࠊẟ⩚ࡸ

ࡾࡼࡽࢀࡇࡣ࡚࠸࠾ᨵⰋရࠊࡀ࠸ࡉᑠࡀࡉࡣࡓࢃ

ࡣࡢ࡞ᯝ⤖࠸Ⰻࡶ᭱ࠊࡔࡓࠋࡓࡗ࡞ᯝ⤖࡞Ⰻዲࡃ㧗ࡉ

ࡣ࡛ࡉཌࡢᅽຊ᭱ࠋࡓࡗ࠶࡛ࡓࢃ≦⌫ 1 ┠ࣝࢡࢧ

ࡣᗎิࡢ㧗ࡉࡶᅽຊ᭱ࠋࡓࡗ࡞ᑡࡣኚࡽ

ࢃ≦⌫㸧㸺ᨵⰋရ㸺ࡓࢃᕷ㈍ྜ⧄ᕸᅋࠊẟ⩚ࠊ㸦D-2ࠕ

�ࠋࡓࢀࡽぢࡀഴྥࡢᵝྠపᅽຊࠊࠖࡓ

ᅽ⦰స⏝ᑐࡿࡍᅇᛶࠊ࡚ࡋᅽຊ 0.5 g/cm2ࡢ

ࠋࡓࡋࡇࡿࡍホ౯ࡋฟ⟭ࢆ⋠ኚྜ࡛ᅇࡢࡉཌࡢ

ᅽ⦰㐠ືࡢཌࢆࡉᇶ‽ࣝࢡࢧྠࠊෆ࡛ᅇ㐠ື

ཌࡢࡉྜ࡛ィ⟬ࡓࡋ⤖ᯝࢆᅗ㸳୍ࠊ᪦ᅽຊࡀ 0 ࡞

ࠊ⟭ྜ࡛ィࡢࡉཌࡢᅽ⦰㐠ືࡢࣝࢡࢧḟࡢᚋࡓࡗ

ࢧྠࠋࡓࡋ♧ᅗ㸴ࢆᯝ⤖ࡓࡋ⟭㛫࡛ィࣝࢡࢧࡾࡲࡘ

ࣝࢡࢧࠊࡀࡿ࠶ࡀヨᩱ㛫࡛ᕪࡣ࡛⋠ᅇࡢෆ࡛ࣝࢡ

㛫࡛ࡢィ⟬࡛ࡣ 2 ௨㝆┠ࣝࢡࢧ 90 㸣௨ୖ㧗ࡃ

㏣ᅇ㐠ືࡢ┙ຍᅽࡀᅇࡢࡓࢃࠋࡓࡗ࡞ࡀᕪࢇ

㝶ࢻ࣮ࣆࢫࡿࡍᕪࠊࡢࡢࡶࡿ࠶ࡀ㛫ࡢ⤒㐣ྛࡾࡼ

ヨᩱྠᵝᅇࠊࡋḟࣝࢡࢧࡢཌ࡛ࡉィ⟬ࡿࡍሙྜ

࡛ࣝࢡࢧྠࠋࡿࡁゎ㔘࡛ࡢࡶࡓࡗ࡞ࡃࡉᑠࡀᕪࡣ

ᕷ㈍ྜ⧄ᕸࠊẟ⩚ࠊ㸦D-2ࠕᵝྠࡉཌࡣᗎิࡢᯝ⤖ࡢ

ᅋࡓࢃ㸧㸺ᨵⰋရ㸺⌫≧ࡢࡇࠊࡾ࠶࡛ࠖࡓࢃ㡰Ⓨᛶ

�ࠋࡓࢀࡽ࠼⪄ࡢࡶࡿ࠸࡚ࡗ࡞ࡃ㧗ࡀ

ᅽ⦰⋡ࠕࢆ㹙�1 㸫㸦᭱ᅽຊࡢཌࡉ㸧㸭㸦ᅽຊ 0.5 

g/cm2ࡢࡢཌࡉ㸧㹛�100 ࡚ࠖࡋ⟬ฟࠊࡋᅗ㸵♧
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�

ࠊࡃࡍࡸࢀࡉ⦰ᅽࡣࡓࢃᕷ㈍ྜ⧄ᕸᅋࠊẟ⩚ࠊD-2ࠋࡿ࠶

ᨵⰋရࡣࡓࢃ≦⌫ࡸᅽ⦰࠺࠸࠸ࡃࢀࡉ⤖ᯝ࡛ࠋࡓࡗ࠶�

⩚ẟࡢ࡞ࢺࢵࢣࣕࢪࡣ〇ရ୰࡛ᅽ⦰୍࡚ࢀࡉ᪦ࡓ

ࡇࡿࡆᗈ࡚࠸ࡓࡓࡽୖࡢഃ⏕ᆅࠊࡶ࡚ࡗ࡞ែ≦ࡓࡗ

�ヨ㦂ࡢᅇࠋࡿ࠸࡚ࢀࢃ࠸ࡿࡍᅇࡀࡉ࡚ࡗࡼ

ࡗ࠸࠺ࡇࡢẟ⩚ࠊ࡛ࡢࡓࡋ㏉ࡾ⧞ࢆᅽ⦰࣭ᅇ༢⣧ࡣ

࠶ࡣᚲせࡿࡍ៖⪄ࢆⅬࡢࡑࠋ࠸࡞࠸࡚ࢀࡉᫎࡣᛶ㉁ࡓ

ᅽ⦰࣭ᅇ⣔࡞༢⣧࡞࠺ࡼࡢᅇࡶࡃ࡞ᑡࠊࡢࡢࡶࡿ

ᚑ᮶ရࡣᨵⰋရࠊሙྜࡢ D-2 ࢃᕷ㈍ྜ⧄ᕸᅋࠊẟ⩚ࡸ

࠼⪄࠸ࡃࡾࡓࠊࡃ㧗ࡀᢠᛶࡿࡍᑐ⦰ᅽࡾࡼࡓ
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ཌ࠸ಖ ᛶࡢⅬ࡛᭷ࠊࡀࡿ࠶࡛ࡎࡣ࡞ヨᩱࢆస〇

�

ᅗ㸴� ᅇ⋡�

㸦ᅽຊ 0.5 g/cm2ࡢཌ࡛ࡉ⟬ฟ㸸ࣝࢡࢧ㛫㸧�

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1 2 3 4 5 6 7 8 9 10

յ

ི
ʤ
ˍ
ʥ

γέϩյ਼

D-2

D-2_րྒྷ1

D-2_րྒྷ2

D-2_րྒྷ3

য়Κͪځࡠࢾ
Ӎ
થාΚͪࢤ

�

ᅗ㸱� ᅽຊ 0.5 g/cm2ࡢࡢཌࡉ�

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11


͠
ʤ
m
m
ʥ

γέϩյ਼

D-2

D-2_րྒྷ1

D-2_րྒྷ2

D-2_րྒྷ3

য়Κͪځࡠࢾ
Ӎ
થාΚͪࢤ

�

ᅗ㸲� ᭱ᅽຊ㸦⣙ 10.5 g/cm2㸧ࡢཌࡉ�

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11


͠
ʤ
m
m
ʥ

γέϩյ਼

D-2

D-2_րྒྷ1

D-2_րྒྷ2

D-2_րྒྷ3

য়Κͪځࡠࢾ
Ӎ
થාΚͪࢤ

�

ᅗ㸳� ᅇ⋡�

㸦ᅽຊ 0.5 g/cm2ࡢཌ࡛ࡉ⟬ฟ㸸ࣝࢡࢧෆ㸧�

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1 2 3 4 5 6 7 8 9 10 11

յ

ི
ʤ
ˍ
ʥ

γέϩյ਼

D-2

D-2_րྒྷ1

D-2_րྒྷ2

D-2_րྒྷ3

য়Κͪځࡠࢾ
Ӎ
થාΚͪࢤ

�

ᅗ㸵� ᅽ⦰⋡�



ᒱ㜧┴⏘ᴗᢏ⾡⥲ྜ࣮ࢱࣥࢭ◊✲ሗ࿌� ➨㸯ྕ�

�

- 52 - 

༢ࠊࡾ࠶ࡀᕪࡉࡍࡸࡾࡀᗈࡢࡓࢃෆ࡛ࢫ࣐ࢁࡇࡓࡋ

⣧ᛶ⬟ࡢⰋࡋᝏࡢࡋẚ㍑ࠋࡓࢀࡽ࠼⪄࠸࡞ࡁ࡛ࡣ⌫

ᗈᆒ୍୰ࡢࢫ࣐ࡢഃ⏕ᆅࡀࡓࡗ࡞ࡃཌࡶ᭱ࡀࡓࢃ≦

ࡢࡑࡣࡢࡓࡗ࡞ࡃཌࠊࡾ࠶ែ࡛≦ࡿ࠶ࡢ㝽㛫ࡃࡃࡾࡀ

ᙳ㡪ࡿ࠶ࡶᛮࠋࡓࢀࢃ㏫⩚ẟࡢࢫ࣐ࠊࡀ࠸ⷧࡶ᭱ࡣ

୰ࡢ㝽㛫ࡀᑡ࠸࡞≧ែ࡛ࠋࡓࡗ࠶�

㸱㸬㸰㸬㸰� ಖ ᛶ�

ᗙᕸᅋᙧ≧ࡓࡋࡢಖ ᛶ ᐃࡢ⤖ᯝࢆᅗ㸷ࡋ♧

ࠊࡾ࠶࡛ࡇ࠺࠸࠸㧗ࡀಖ ᛶ࠸㧗ࡀᢠ⇕ࠋࡓ

⩚ẟࡢࡢࡶ࠸ⷧࡣಖ ᛶࡶ᭱ࡀ㧗ࠊࡃ〇ရᙧ≧ࡓࡋ

ཌࡣ࡚࠸ࡘࡓࢃ≦⌫ࠋࡓࢀࢃᛮࡢࡶࡿ࠶ࡀඃᛶࡢ

࠸ከࡀ୰࡛㝽㛫ࡢഃ⏕ᆅࠊࡃపࡣಖ ᛶࡢࡢࡶࡿ࠶ࡣࡉ

ࡀ1ࠖࠕࡣ୰࡛ࡢᨵⰋရࠋࡓࢀࡽ࠼⪄ᅉ୍ࡢࡇࡀࡇ

ᚑ᮶ရ D-2 ྠࡣ2ࠖࠕࠊ᪉୍ࡓࡗ࡞ࡃ㧗ࡀಖ ᛶࡶࡾࡼ

⛬ᗘࡣ3ࠖࠕࠊపୗ⤖ᯝࡀศࠋࡓࢀỈ‽ࠊࡀࡿࡼ

ᅇᐇࡓࡋᨵⰋ᪉ἲ࡛ಖ ᛶࡶୖྥࡢぢ㎸ࡀࡇࡿࡵ

ศࡣ1ࠖࠕࠋࡓࡗ⩚ẟࡣཬࡢࡢࡶࡓࡗ࡞ࡤᕷ㈍ࡢ

ྜ⧄ᕸᅋࡶࡾࡼࡓࢃಖ ᛶࡀ㧗ࠊࡃᑡࡶࡃ࡞ಖ ᛶࡢ

ほⅬࡣࡽ〇ရ࡚ࡅྥ᭷ᮃᛮࠋࡓࢀࢃ�

�

㸲㸬ࡵࡲ�

� ᨵⰋࡵࡓࡢヨసࡣࡓࢃࡓࡋ 3 ⦰ᅽࡸ㧗ᛶࡉࡶ✀

ࡓࡋᅇᐇࠊࡾ࡞ࡃⰋࡶࡾࡼᚑ᮶ရࡀᢠᛶࡿࡍᑐ

ᨵⰋ᪉ἲࡢࡽࢀࡇࡀᛶ㉁ୖྥࡢ᭷ຠ࡛ࡀࡇࡿ࠶ศ

1ࠊࡀࡿ࠶᪉ྥࡢᝏࡣ࡚࠸ࡘศ㞳ᛶࠋࡓࡗ ✀㢮

㸦D-2BᨵⰋရ 1㸧ࡢࡣࡅࡔศ㞳ᛶࢆಖࠋࡓࡗỈ

ࡆᗘ㜵⛬ࡿ࠶ࡶᝏࡢศ㞳ᛶࠊࡾࡼࡇࡿࡍㄪᩚࢆ‽

ᗙᕸࡓࡋᐇ࡚࠼ぢᤣࢆ⏝〇ရࠋࡓࢀࡽ࠼⪄ࡢࡶࡿ

ᅋᙧ≧࡛ࡢಖ ᛶヨ㦂࡛ࠊࡣᨵⰋရࡢ୰࡛ྥୖ㸦D-2_

ᨵⰋရ 1㸧ᝏഴྥࡣศࠊࢀỈ‽ࡣ࡚ࡗࡼಖ 

ᛶࡀୖྥࡢぢ㎸ࡀࡇࡿࡵศࠋࡓࡗᅇヨࡢࡢࡶࡓࡋ

୰࡛ࡣ D-2_ᨵⰋရ 1 ࡋㄽ⤖ࠋࡓ࠸࡚ࢀඃⓗྜ⥲ࡀ

ࡇࡿࡍㄪᩚࢆ‽ỈࡢࡑࡣᨵⰋ᪉ἲࡓࡋᅇᐇࠊ࡚

�ࠋࡓࢀࡽ࠼⪄ࡿ࠶᭷ຠ࡛ୖྥ⬟ᛶ࡞ⓗྜ⥲ࡾࡼ
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