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CFRP ศ㔝࡛㛤࡞ࠎᵝ࡚ࡋ࡜௦᭰ᮦᩱࡢ㔠ᒓᮦᩱࠊࡣ

Ⓨࠋࡿ࠸࡚ࢀࢃ⾜ࡀ┴ෆࢡࢵࢳࢫࣛࣉࡢᴗ⏺ࡣࡽ࠿Ᏻ౯

࡞ CFRP 〇ရࢆస࠺࠸࡜࠸ࡓࡾせᮃࡀከࠊࡀ࠸ᐇ㝿ࡢ〇
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࡞ẚ㍑ⓗᏳ౯࡟ᮦ࢔ࢥࠊࡵࡓ PET ⓎἻయࢆ᥇⏝ࠋࡓࡋ

࡟ᮦ࢔ࢥ PET ⓎἻయࠊࡓ࠸⏝ࢆCFRP ᮦࢳࢵ࢖ࢻࣥࢧ
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ᮏ◊✲࡛౑⏝ࡓࡋᮦᩱࢆᅗ 1 CFRPࠋࡍ♧࡟ ࢖ࢻࣥࢧ

⬡ᶞࢩ࣏࢚࢟࡜ࢫࣟࢡ⥔⧅Ⅳ⣲ࠊࡣ࡟ᮦࣥ࢟ࢫࡢᮦࢳࢵ

໬ᛶ◳⇕ࡿ࠶ᮦᩱ࡛ྜ「ࡢ CFRP ࣑ࢣ⳻㸦୕ࢢࣞࣉࣜࣉ

ࡣ࡟ᮦ࢔ࢥࠊ࠸⏝ࢆTR3523 381GMX㸧ࠊ〇ࣝ࢝ PET Ⓨ

Ἳయ㸦3A Composites 〇ࠊAirex T92.80ࠊAirex T92.100㸧

Airex T92.80ࠋࡓ࠸⏝ࢆ ࡜ Airex T92.100 ࡒࢀࡑࡣᐦᗘࡢ

ࢀ 85kg/m3࡜ 100 kg/m3࡛ࠋࡿ࠶CFRP ᯈࡣ CFRP ࣉࣜࣉ

ࢆࢢࣞ 10Ply㸦2 ੈ㸧✚ᒙࠊࡋCFRP ࠊࡣᮦࢳࢵ࢖ࢻࣥࢧ

5mm ཌ࢔ࢥࡢᮦ㸦Airex T92.80 ࡣࡓࡲ Airex T92.100㸧

࡟ୗ㠃ୖࡢ CFRP ࢆࢢࣞࣉࣜࣉ 3Ply㸦0.6mm㸧ࡘࡎ✚ᒙ

ࢀࡒࢀࡑ㸦௨ୗࡓࡋᡂᙧ࡚࡟ࣈ࣮ࣞࢡࢺ࣮࢜ࡋ

CFRPࠋグ㸧⾲࡜CFRP/T92.100ࠖࠕࠊCFRP/T92.80ࠖࠕ

ᯈࠊCFRP/T92.80ࠊCFRP/T92.100 ࢻࣥࣔࣖ࢖ࢲࡣษ᩿ࡢ

ࢬ࢖ࢧࡢᡤᐃ࡚ࡋ⏝౑ࢆME-400㸧ࠊ〇࣮ࢯࢡ㸦࣮ࣛࢯ

 ࠋࡓࡋษ᩿࡟
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ᡂᙧࡓࡋ CFRP ᯈ࡜ CFRP ࢀࡒࢀࡑࢆᮦࢳࢵ࢖ࢻࣥࢧ

100×15 25×260ࠊੈ ୓⬟ヨ㦂ᶵࠊ࡚ࡋฟࡾษ࡟ੈ

㸦Instron 〇5985ࠊ ᆺ㸧ࡾࡼ࡟ 3 Ⅼ᭤ࡆヨ㦂ࠋࡓࡗ⾜ࢆ

ᅽᏊ༙ࡢᚄࡣ 5 ࡣᚄ༙ࡢᨭⅬࠊੈ 5 ࡣᨭⅬ㛫㊥㞳ࠊੈ

80 ੈ㸦CFRP ᯈ㸧240ࠊ ੈ㸦CFRP ࠊᮦ㸧ࢳࢵ࢖ࢻࣥࢧ

ヨ㦂㏿ᗘࡣ 2 ੈ/min 㸦CFRP ᯈ㸧5ࠊ ੈ/min㸦CFRP ࢧ

ኚ࡜Ⲵ㔜ࡢ࡛ࡲࡿࡍቯ◚ࡀ∦ヨ㦂ࠊࡋ࡜ᮦ㸧ࢳࢵ࢖ࢻࣥ

఩ࢆ ᐃࠋࡓࡋ 

㸰㸬㸱� ⴠ㗽⾪ᧁヨ㦂 

ᡂᙧࡓࡋ CFRP ᯈ࡜ CFRP ࢆᮦࢳࢵ࢖ࢻࣥࢧ 150×100

ⴠ㗽⾪ᧁヨ㦂ᶵ㸦Instronࠊ࡚ࡋฟࡾษ࡟ੈ 〇ࠊCEAST 

9350 ᆺ㸧ࡾࡼ࡟⾪ᧁࢆຍࠋࡓ࠼ȭ16 ࢆࢺ࣮ࢧࣥ࢖ࡢੈ

౑⏝ࠊࡋ୚ࡣ࣮ࢠࣝࢿ࢚ࡓ࠼ 16.6J  ࠋࡓࡋ࡜

㸰㸬㸲� ㉸㡢Ἴ᥈യヨ㦂 

⾪ᧁヨ㦂ᚋࡢヨ㦂∦ࠊ࡚࠸ࡘ࡟㉸㡢Ἴ᳨ᰝ⿦⨨㸦᪥ᮏ

ᦆࡾࡼ࡟SDS-Win6600R AM㸧ࠊ〇࣮࣐࣮ࣞࢡࢺ࢘ࣛࢡ

യᖜࢆ ᐃࠊࡓࡲࠋࡓࡋᢞᙳ⏬ീࠊࡾࡼᦆയࡢ┤ᚄ᭱ࡀ

኱ࡿ࡞࡜ᡤࢆᦆയᖜࠋࡓࡋ࡜  * ḟୡ௦ᢏ⾡㒊 

�
ᅗ㸯� ᮦᩱ㸸(a) CFRP PET (b) ,ࢢࣞࣉࣜࣉ ⓎἻయ  
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㸱Ⅼ᭤ࡆヨ㦂⤖ᯝࡽ࠿⟬ฟࡢࢀࡒࢀࡑࡓࡋᮦᩱࡢẚᙉ

ᗘࢆᅗ㸰ࠊ࡟ẚᙎᛶ⋡ࢆᅗ㸱ࠋࡍ♧࡟CFRP/T92.80ࠊ

CFRP/T92.100 CFRPࠊࡣẚᙉᗘࡢ ᯈ࡜ẚ㍑ࡑࠊ࡜ࡿࡍ

ࢀࡒࢀ 1/3ࠊ1/4 ⛬ᗘ࡛ࠋࡓࡗ࠶ẚᙎᛶ⋡࡟㛵ࡣ࡚ࡋ

CFRP ᯈࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿ࠶࡛➼ྠࡰ࡯࡜ 
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� ᭤ࡆヨ㦂ᚋࡢヨ㦂∦ࡢഃ㠃෗┿ࢆᅗ㸲ࠋࡍ♧࡟

CFRP/T92.80 ࡜ CFRP/T92.100 ࡼ࡟ᗙᒅࡢᮦ࢔ࢥ࡟ඹࡣ

࠸࡚ࡋቯ◚ࡶ㠃⏺ࡢᮦ࢔ࢥ࡜ᮦࣥ࢟ࢫࠊࡾ࠾࡚ࡋቯ◚ࡾ

ᒁᡤⲴ㔜ࠊࡣ࡚࠸ࡘ࡟ᗙᒅࡢᮦ࢔ࢥࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿ

ࢀࡽ࠼⪄࡜ࡓࡗࡇ㉳ࡀᅽ⦰◚ቯࡾࡼ࡟࡜ࡇࡓࢀࡉ㈇Ⲵࡀ

ࠊࡣ࡚࠸ࡘ࡟ቯ◚ࡢ㠃⏺ࡢᮦ࢔ࢥ࡜ᮦࣥ࢟ࢫࠊࡓࡲࠋࡿ

⏺㠃ࡢᒙ㛫ᙉᗘࡀᙅࡀ࡜ࡇ࠸ཎᅉࡽࢀࡇࠋࡿࢀࡽ࠼⪄࡜

ࠊࡾࡼ࡟⏤⌮ࡢ CFRP ᯈࠊࡶࡾࡼ CFRP/T92.80 ࠊ

CFRP/T92.100  ࠋࡿࢀࡽ࠼⪄࡜ࡓࡗ࡞ࡃపࡣẚᙉᗘࡢ

ᮏ◊✲࢔ࢥࡾࡼ࡟ᮦࡢᅽ⦰ᙉᗘࣥ࢟ࢫࠊ࡜ᮦ࢔ࢥ࡜ᮦ

࢔ࢥࠊ௒ᚋࠊ࡛ࡢࡓࡋุ᫂ࡀ஦ࡿ࠶ࡀㄢ㢟࡟ᒙ㛫ᙉᗘࡢ

ᮦࡢᅽ⦰ᙉᗘࠊᒙ㛫ᙉᗘྥୖࢆࡳ⤌ࡾྲྀࡢࡵࡓࡢᐇ᪋ࡋ
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� ⴠ㗽⾪ᧁヨ㦂ᚋࡢᦆയᖜࠊࡣCFRP ᯈࡀ 45 ࠊੈ

CFRP/T92.80 ࡀ 27 CFRP/T92.100ࠊੈ ࡀ 24 ࠊࡾ࠶࡛ੈ

CFRP CFRPࠊࡣᦆയᖜࡢᮦࢳࢵ࢖ࢻࣥࢧ ᯈࡢ⣙༙ศ⛬

ᗘ ࡛ ࠶ ࡗ ࡓ ࠋ ࡲ ࡓ ࠊ ࢥ ࢔ ᮦ ࡢ ᐦ ᗘ ࡀ ኱ ࡁ ࠸

CFRP/T92.100 ࡢ ᪉ ࡀ ࠊ ࢥ ࢔ ᮦ ࡢ ᐦ ᗘ ࡢ ᑠ ࡉ ࠸

CFRP/T92.80  ࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿ࡞ࡃࡉᑠࡀᦆയᖜࡶࡾࡼ

㸱㸬㸲� ⾪ᧁヨ㦂ᚋࡢ◚ቯᵝᘧ 

� ⴠ㗽⾪ᧁヨ㦂ᚋࡢヨ㦂∦ࡢ⾲㠃෗┿ࢆᅗ㸳ࠋࡍ♧࡟

CFRP ᯈࡣ⾪ᧁࡀᮦᩱࡢ⿬ഃ࡛ࡲ฿㐩ࡀ✰ࠊࡾ࠾࡚ࡋ㈏

㏻ࠊࡀࡓ࠸࡚ࡋ CFRP/T92.80 ࡋ㐩฿ࡣᦆയ࡛ࡲ⿬ഃࡣ

CFRP/T92.100ࠋࡓࡗ࠿࡞࠸࡚ ࡶ CFRP/T92.80 ࡢᵝྠ࡜

⾲㠃≧ែ࡛ࠊࡾ࠶CFRP ᧁᛶ⾪⪏࠸㧗ࡣᮦࢳࢵ࢖ࢻࣥࢧ
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㸲㸬ࡵ࡜ࡲ 

PET ⓎἻయ࢔ࢥࢆᮦࡓ࠸⏝࡟ CFRP ᮦࢳࢵ࢖ࢻࣥࢧ

 ࠋࡓᚓࢆᯝ⤖ࡢḟࠊ࠸⾜ࢆᛶヨ㦂≀࡚࠸ࡘ࡟

㸯㸧3 Ⅼ᭤ࡆヨ㦂ࡓࡗ⾜ࢆ⤖ᯝࠊCFRP/T92.80 ࡜

CFRP/T92.100 CFRPࠊࡣẚᙉᗘࡢ ᯈ࡜ẚ㍑ࢀࡑ࡜ࡿࡍ

1/4ࠊࢀࡒ ࡜ 1/3 ⛬ᗘ࡛ࠊࡾ࠶ẚᙎᛶ⋡ࡣ CFRP ᯈྠ࡜

ࡢ௒ᚋࠊࡾࡼ࡟ቯᵝᘧ◚ࡓࡲࠋࡓࡗ࠿ศࡀ࡜ࡇࡿ࠶࡛➼

ㄢ㢟ุࡀ᫂ࠋࡓࡋ 

㸰㸧CFRP/T92.80 ࡜ CFRP/T92.100 ࡢⴠ㗽⾪ᧁヨ㦂ᚋࡢ

ᦆയᖜࠊࡣCFRP ᯈࡢ⣙༙ศ⛬ᗘ࡛ࠊࡾ࠶CFRP ᯈ༢య

 ࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡋ᭷ࢆᧁᛶ⾪⪏࠸㧗ࡾࡼ

� ௒ᚋ࢔ࢥࡣᮦࡢᅽ⦰ᙉᗘࠊୖྥࡢ⏺㠃᥋ྜຊ࡟ୖྥࡢ

ᐇ᪋ࢆᢏ⾡⛣㌿ࠊࡋᐇ᪋ࡁ⥆ᘬࢆホ౯ࡢᡂᙧရࠊࡳ⤌ྲྀ

 ࠋࡿ࠶ணᐃ࡛ࡿࡍ
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ࡲࡋࡓ࠸ឤㅰࡃ῝࡟࡜ࡇࡓࡋࡲࡁࡔࡓ࠸ຓゝࡈᣦᑟ࣭ࡈ
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(a) : CFRP/T92.80, (b) : CFRP/T92.100 
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(a) : CFRP ᯈ ⾲㠃, (b) : CFRP ᯈ ⿬㠃 

(c) :�CFRP/T92.80 ⾲㠃, (d) : CFRP/T92.80 ⿬㠃 
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