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� ㍍㔞㒊ᮦ࡚ࡋ࡜ὀ┠ࡿ࠸࡚ࢀࡉⅣ⣲⧄⥔ᙉ໬ࢡࢵࢳࢫࣛࣉ㸦௨ୗࠊCFRP㸧ࡢษ๐ຍᕤ࡛ࠊࡣຍᕤ᮲௳࡛ࡅࡔ

ࠊ࡟ⓗ⯡୍ࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿࡍᙳ㡪࡟ຍᕤရ㉁ࡸ⪕ᕤලᦶࠊࡀ㓄ྥ⥔⧅ࡢ๐ᮦ⿕ࠊ✀ᮦࡸ≦ᙧࡢᕤලࠊࡃ࡞

CFRP ࢺࢫࢥࣝࢱ࣮ࢺᕤලᦶ⪖࣭ຍᕤ㠃ရ㉁࣭ࠊࡀࡿ࠸࡚ࢀࡽ࠸⏝ࡀᕤලࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲࡣ࡟ຍᕤࡢ

ࡿࡼ࡟ᕤලࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲࡧࡼ࠾◳㉸ࠊ࡛ࡇࡑࠋࡿ࠸࡚ࢀࡽࡵồࡀຍᕤἲࡓࡋ៖⪄ࢆࢫࣥࣛࣂࡢ

CFRP ษ๐ຍᕤᐇ㦂ࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲࠊ࠸⾜ࢆᕤලࡢຍᕤ≉ᛶࢆᢕᥱࠊࡋඃ఩ᛶࢆ☜ㄆ࡛ࠋࡓࡁ�

 

㸯㸬࡟ࡵࡌࡣ 

㏆ᖺࠊ⎔ቃ࣮ࢠࣝࢿ࢚┬ࡸၥ㢟ࡢほⅬࠊࡽ࠿⯟✵ᶵࡸ

⮬ື㌴㒊ရ➼ࠊ࡟㍍㔞ࡘ࠿ᶵᲔⓗᙉᗘࡢ㧗࠸ CFRP 㐺ࡢ

ࡿ࠸࡚࠼ቑࡀ⏝ ࡢࡇࠋ(1 CFRP ࡓࡿࡍ⏝౑࡚ࡋ࡜㒊ရࢆ

஧ḟຍᕤࡢ࡝࡞ࡅ࠶✰ࡸษ๐ࠊᚋࡓࡋᡂᙧຍᕤࠊࡣ࡟ࡵ

㛵࡟ษ๐ຍᕤ࡞⋠⬟㧗ရ఩࡛㧗ࠊࡽ࠿࡜ࡇࡿ࡞࡜ᚲせࡀ

ࡿ࠸࡚ࢀࢃ⾜࡟ࢇ┒ࡀ✲◊ࡿࡍ ࡢࡇࠋ(2-5 CFRP 㔠ࠊࡣ

ᒓᮦᩱࡢ࡝࡞➼᪉ᮦࠊࡾ࡞␗࡜⧄⥔㓄ྥ࡚ࡗࡼ࡟ษ๐≉

ᛶ࡟␗᪉ᛶࣥࣙࢩ࣮ࢿ࣑ࣛࢹࡸࣂࢣࠊࡽ࠿࡜ࡇࡿࡌ⏕ࡀ

㸦ᒙ㛫๤㞳㸧ࡀⓎ⏕࡚ࡋ௙ୖࡆ㠃ᛶ≧ࡢရ㉁ࡀపୗࡿࡍ

ᕤලᑑࡾࡼ࡟⪕ᦶࠊࡓࡲࠋࡿ࠸࡚ࢀࢃ࠸࡜㞴๐ᮦࠊࡵࡓ

࿨ࠊࡃ▷ࡀ〇㐀ࡀࢺࢫࢥ㧗ࡿ࡞ࡃㄢ㢟ࠊ࡛ࡇࡑࠋࡿ࠶ࡀ

ຍᕤ᮲௳ࠊࡃ࡞࡛ࡅࡔᕤලᙧ≧ࢢࣥ࢕ࢸ࣮ࢥࡸ✀㢮ࠊ

CFRP ࡝࡞⪕ᕤලᦶࡸຍᕤရ㉁࡚ࡗࡼ࡟࡝࡞㓄ྥ⥔⧅ࡢ

ࢀࡲᮃࡀ࡜ࡇࡿࡍ⌮཰㞟࣭ᩚࢆࢱ࣮ࢹࡿಀ࡟ຍᕤ≉ᛶࡢ

 ࠋࡿ࠸࡚

᫖ᖺᗘࠊࡣ㉸◳࣑ࣝࢻ࢚ࣥᕤලࠊ࡚࠸⏝ࢆCFRP ษࡢ

๐ຍᕤ᳨࡚࠸ࡘ࡟ウࠊ࠸⾜ࢆ㏦ࡧࡼ࠾ࡾ୺㍈ᅇ㌿ᩘࡀຍ

ᕤ㠃ရ㉁࡟୚ࡿ࠼ᙳ㡪ࡓࡋ♧࡚࠸ࡘ࡟ 6㸧ࠋ௒ᖺᗘࠊࡣ

㉸◳࣑ࣝࢻ࢚ࣥᕤලࢆࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲ࡜᪋ࡋ

ࡢᕤල࣑ࣝࢻ࢚ࣥࡓ 2 ✀㢮ࠊ࡚࠸ࡘ࡟ษ๐ຍᕤ᮲௳࡜ຍ

ᕤ㠃ရ㉁ࡢ㛵ಀࢆẚ㍑ㄪᰝࠋࡓࡋ�

 

㸰㸬ᐇ㦂 

㸰㸬㸯� ᐇ㦂⿦⨨ࡧࡼ࠾⿕๐ᮦᩱ�

ᐇ㦂5ࠊࡣ࡟ ㍈ NC ຍᕤᶵ㸦ࣖࢡࢵࢨ࣐࢟ࢨ࣐㸦ᰴ㸧ࠊ

VARIAXIS630-5X㸧ࠋࡓ࠸⏝ࢆ⿕๐ᮦ࡟⇕◳໬ᛶ CFRP

㓄ྥ✚ᒙ[90/0/s45]sࢆ᪉ྥᮦ୍ࠊࡣᮦᩱࡢࡇࠋࡓ࠸⏝ࢆ

ࡣᯈཌࠊ࡛ࡢࡶࡓࡋ࡜␲ఝ➼᪉ᯈ࡚ࡋ 8mm ࡇࠋࡿ࠶࡛

ᯈᖜࢆᮦᩱࡢ 110mm㸦⾲㠃 90r᪉ྥ㸧࡟ษ᩿ࠋࡓࡋ 

㸰㸬㸰� ᐇ㦂᪉ἲ�

NC ຍᕤᶵ࡟ୖࣝࣈ࣮ࢸࡢษ๐ືຊィ㸦᪥ᮏ࣮ࣛࢫ࢟

㸦ᰴ㸧ࠊJZ90012A㸧ࢆ㓄⨨࡟ୖࡢࡑࠊࡋ἞ලࢆ௓࡚ࡋ

⿕๐ᮦࢆᅛᐃ࡚ࡋษ๐ᐇ㦂ࠋࡓࡗ⾜ࢆษ๐᢬ᢠࡢィ ᪉

ᅗࡣྥ 1 FzࠊFyࠊFxࠊࡾ࠾࡜ࡍ♧࡟ ࡢ 3 ศຊࢆィ ࠊࡋ

ࢆᮦᩱࡧࡼ࠾⨨ᐇ㦂⿦ࠋࡓࡋゎᯒ࡚ࡵồࢆຊྜࡢࡽࢀࡑ

⾲ 1 ᚄ┤ࠊࡣษ๐ᕤලࠋࡍ♧࡟ 20mm ㉸ࢺ࣮ࢥࣥࣀࡢ

◳ᕤලࡧࡼ࠾ཌࡉ 12ȣm࣭20ȣm ࣮ࢥࢻࣥࣔࣖ࢖ࢲࡢ

ࠊࡣ௳ຍᕤ᮲ࠋࡓࡗ⾜ࢆẁ௜ຍᕤࠊ࠸⏝ࢆᕤලࢢࣥ࢕ࢸ

᫖ᖺᗘࡢᐇ㦂⤖ᯝࡽ࠿ 3 ᮲௳ࢆᢳฟࢆࡢࡶࡓࡋ⾲ 2 ♧࡟

ᯈᖜࠊࡵࡓࡿࡍウ᳨ࢆᦶ⪖ᛶ⪏ࡢᕤලࠊࡓࡲࠋࡍ

110mm ࡓࡋษ᩿࡟ CFRP ࢆ 1 ᅇษ๐ຍᕤࢆࡁ࡜ࡓࡋ 1

10ࠊ࡚ࡋ࡜ࢫࣃ  ࠋࡓࡗ⾜ࢆຍᕤᐇ㦂࡛ࡲࢫࣃ

�
ᅗ㸯� ษ๐ຍᕤࣔࣝࢹ�

�

⾲㸯� ᐇ㦂⿦⨨࣭ᮦᩱ�

�

�

⾲㸰� ຍᕤ᮲௳�

�

5㍈࣮ࢱࣥࢭࢢࣥࢽࢩ࣐

VARIAXIS630-5X

⿕๐ᮦ ⇕◳໬ᛶCFRP

ᕤල
㉸◳ᕤල

ᕤලࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲ

ຍᕤ㞺ᅖẼ ஝ᘧ

ຍᕤᶵ

᮲௳A ᮲௳B ᮲௳C

୺㍈ᅇ㌿ᩘࠉmin
-1 7000 5000 9000

�ล㏦ࠉࡾmm/tooth 0.2 0.1 0.1

 * 㔠ᒓ㒊 

** ᶵᲔ㒊 
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㸱㸬⤖ᯝཬࡧ⪃ᐹ 

ᅗ 2 ࡟ᕤලࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲ࡜㉸◳ᕤලࠊ࡟

ᕤࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲࠋࡍ♧ࢆែ≦ࡢຍᕤ㠃ࡿࡼ

ලࡢ᪉ࡀࣥࣙࢩ࣮ࢿ࣑ࣛࢹࡸࣂࢣࠊࡀከࡃⓎ⏕ࡿ࠸࡚ࡋ

ഴྥࡿ࡞ࡃከ࡝࡯࠸ཌࡀࢢࣥ࢕ࢸ࣮ࢥࠊࡁㄆ࡛☜ࡀ࡜ࡇ

࢕ࢸ࣮ࢥࡀ㒊ศࢪࢵ࢚ᕤලลඛࠊ࡚ࡋ࡜ཎᅉࠋࡓࡗ࠶࡛

࡚ࡗࡼ࡟࡜ࡇࡍ᪋ࢆࢢࣥ 10㹼20ȣm ⛬ᗘࡢ୸ࠊࡌ⏕ࢆࡳ

ลඛࡢษࢀ࿡࡟ᙳ㡪୍ࠋࡿࢀࡽ࠼⪄࡜ࡓࡋ᪉ࠊ㉸◳ᕤල

ࡋᝏ໬ࡀຍᕤ㠃ရ㉁ࠊ࠸ᚑ࡟ࡿࡍቑຍࡀᩘࢫࣃຍᕤࠊࡣ

ࢩࣞࣈ࢔࡟㒊ศࢪࢵ࢚ลඛࠊࢁࡇ࡜ࡓࡋほᐹࢆᕤලࠋࡓ

ᅗࠋࡓ࠸࡚ࡌ⏕ࡀ⪕ᦶࣈ 3 ኚ໬ࡢẖᩘࢫࣃࡢษ๐᢬ᢠ࡟

ࠊࡶ࡚࠸࠾࡟௳ຍᕤ᮲ࡢࢀࡎ࠸ࠊሙྜࡢ㉸◳ᕤලࠋࡍ♧ࢆ

ษ๐᢬ᢠࡀᚎ࡟ࠎ኱ࡀ࡜ࡇࡿ࡞ࡃࡁ☜ㄆ࡛ࠋࡓࡁཌࡉ

12ȣm ௳᮲ࠊࡣᕤලࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲࡢ A ࡢ

5 ௳᮲ࡧࡼ࠾௨㝆┠ࢫࣃ C ࡢ 10 ኱ࡀษ๐᢬ᢠࡢ┠ࢫࣃ

࡚ࡋ⏕Ⓨࡀࢢࣥࣆࢵࢳ࡟ᕤලࠊࡣࢀࡇࠋࡿ࠸࡚ࡗ࡞ࡃࡁ

௳᮲ࠊ᪉୍ࠋࡿ࠶ཎᅉ࡛ࡀ࡜ࡇࡓ࠸ A ࡉཌࡢ 20ȣm ࠾

௳᮲ࡧࡼ B ࡉཌࡢ 12ȣm ࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲࡢ

ᕤලࠊࡣษ๐᢬ᢠ୍ࡀᐃ್࡛ࡢ᥎⛣ࠊ࡜࡜ࡇࡢࡇࠋࡓࡋ

ほࡀ⪕ᦶࡸࢢࣥࣆࢵࢳ࡟ᕤලࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲ

ᐹࠊࡽ࠿࡜ࡇࡓࡗ࠿࡞ࢀࡉลඛࡢ⪏ᦶ⪖ᛶࡀ㧗ࢆ࡜ࡇ࠸

☜ㄆ࡛ࠋࡓࡁ 

 

㸲㸬ࡵ࡜ࡲ�

㉸◳ࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲࡧࡼ࠾ᕤලࡿࡼ࡟

CFRP  ࠋࡓᚓࢆᯝ⤖ࡢḟࠊ࠸⾜ࢆษ๐ຍᕤᐇ㦂ࡢ

1㸧ࡢࢪࢵ࢚୸ࡢ࡝࡞ࣥࣙࢩ࣮ࢿ࣑ࣛࢹࠊࡀࡳຍᕤ㠃

ရ㉁࡟ᙳ㡪ࠊࡵࡓࡿࡍᕤලลඛࡀࢪࢵ࢚ࣉ࣮ࣕࢩࡣ࡟ᚲ

せ࡛ࠋࡿ࠶ 

2㸧ษ๐ຍᕤ᮲௳࡚ࡗࡼ࡟ษ๐᢬ᢠࡢቑຍࢆᢚไࠊࡋ

ᕤලࡢ⪏ᦶ⪖ᛶࠋࡿ࡞࡜⬟ྍࡀ࡜ࡇࡿࡏࡉୖྥࢆ 

3㸧ࡢࢢࣥ࢕ࢸ࣮ࢥࢻࣥࣔࣖ࢖ࢲ⪏ᦶ⪖ᛶࡀ㧗࡜ࡇ࠸

 ࠋࡓࡁㄆ࡛☜ࢆ
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ࡋ⏦ឤㅰࡃ῝࡟ᵝࢡࢵࢸ࣒࢚♫ᰴᘧ఍ࠊᰴᘧ఍♫ᵝࢫࢡ

�ࠋࡍࡲࡆୖ

 

࠙ཧ⪃ᩥ⊩  ࠚ

1) J.Takahashi,, Development in Composites Technology 

for Reduction of Environmental Load, Journal of the 

Society of Materials Science , Japan, Vol.57, No.8, pp. 

852-855, Aug.2008  

2) 㓇஭ࡽ, Ⅳ⣲⧄⥔ᙉ໬⇕ྍረᛶᶞ⬡ࢢ࣑ࣥࣜࢺࡢຍ

ᕤ࡟㛵ࡿࡍ◊✲, ᪥ᮏᶵᲔᏛ఍➨ 9 ᅇ⏕⏘ຍᕤ࣭ᅜ

⟇ᶵᲔ㒊㛛ㅮ₇఍ㄽᩥ㞟, pp.85-86,2012 

3) ᆏᮏࡽ, CFRP ᯈ࣑ࣝࢻ࢚ࣥࡢຍᕤ࡟㛵ࡿࡍ◊✲, ⢭

ᐦᕤᏛ఍⛅Ꮨ኱఍Ꮫ⾡ㅮ₇఍ㅮ₇ㄽᩥ㞟, pp.311-

312, 2013 

4) ຍ㈡,ᒱ㜧┴ᕤᴗᢏ⾡◊✲ᡤ◊✲ሗ࿌ No.2, pp.47-

49,2014 

5) ຍ⸨, 㫽ྲྀ┴⏘ᴗᢏ⾡࣮ࢱࣥࢭ◊✲ሗ࿌ No.19, 

pp.39-43,2016 

6) ᑠᕝࡽ,ᒱ㜧┴ᕤᴗᢏ⾡◊✲ᡤ◊✲ሗ࿌ No.7, pp.51-

54,2019 

�
� 㸦D㸧㉸◳ᕤල� � � � � 㸦E㸧ࣖ࢖ࢲ 20ȣm�

ᅗ㸰� ຍᕤ㠃ࡢ≧ែ�

�

㸦a㸧 ᮲௳ A㸦7000min-10.2ࠊmm/tooth㸧�

�

㸦b㸧 ᮲௳ B㸦5000min-10.1ࠊmm/tooth㸧�

�

㸦c㸧 ᮲௳ C㸦9000min-10.1ࠊmm/tooth㸧 

ᅗ㸱� ษ๐᢬ᢠ�
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