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1.  はじめに
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ͷׂΛ୲͍ͬͯΔɻ
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͜ͱ͔ΒɺAT ʹؔ͢Δ֨نͷಈʹ͍ͭͯհ

͢Δɻ

ͳ͓ɺAT ɺҰൠతͳඇഁյٕࠪݕज़ऀʹೃ

છΈ͕ബ͍͜ͱ͔Βɺͦͷ֓ཁʹ͍ͭͯઆ໌Λ

Ճ͑Δ͜ͱͱ͢Δɻ

2.  AT の概要と適用の現状

ΞίʔεςΟοΫɾΤϛογϣϯʢAcoustic 

Emission- ུশ AEʣͱɺ༁ͰʮԻͷ์ग़ʯ

ͱͳΔ͕ɺࡐྉʹԠྗ͕ՃΘΔ͜ͱʹΑΓࡐྉ

෦ʹੵ͞ΕͨͻͣΈΤωϧΪʔ͕ඍখഁյม

ʹΑΓղ์͞ΕΔͱ͖ɺͦͷҰ෦͕Իྖܗ

Ҭͷੑͱͯ͠์ग़͞ΕΔࣄΛ͍͏ʢ1ʣɻ

͜ͷ์ग़͞ΕͨੑΛ AE ͱݺͼɺAE 

Λܭଌ͢Δ͜ͱʹΑΓࡐྉͷڧ݈શੑΛධՁ

͢Δ͜ͱΛΞίʔεςΟοΫɾΤϛογϣϯݧࢼ

ʢATʣͱݺͿɻ

ಉ͡Իڹతࠪݕख๏Ͱ͋ΔԻ୳ইݧࢼʢUTʣ

ͰɺϓϩʔϒΛࠪ͠ɺ͖͔ͣΒͷࣹΤίʔ

Λݕग़͢Δ͜ͱʹΑΓ͖ͣͷҐஔੇ๏ΛධՁ͢

Δ͕ɺAT Ͱɺ図 1 ʹࣔ͢Α͏ʹηϯαΛݧࢼ

ରʹऔ͚ɺݧࢼରʹԠྗΛෛՙ͢Δ͜ͱʹ

ΑΓࡐྉ͔ࣗΒൃ͢Δ AE Λݕग़͢Δख๏Ͱ

͋Δɻ͕ͨͬͯ͠ AT ͰɺηϯαΛࠪ͢Δ͜

ͱඞཁͱ͠ͳ͍ɻ

AT ͰɺAE ͷಛΛࣔ͢ AE ύϥϝʔλσʔ

λʹΑΔղੳͦܗͷͷͷܗঢ়पΛղ

ੳ͠ɺଛইͷछྨఔΛධՁ͢Δ΄͔ɺෳͷ

ηϯαΛ༻͍Δ͜ͱʹΑΓͷݯͷඪఆͱ

ಉ༷ʹ֤ηϯαͷ AE ౸ୡ͔ࠩؒ࣌ΒଛইҐ

ஔΛࢉग़͢Δ͜ͱՄͰ͋Δɻ
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AE ٕज़ɺ1950 ʹ͕࢝ڀݚ·Γɺ1960 

ʹେ͍ʹظ͞ΕɺຊࠃͰଟ͘ͷڀݚ

ͱݧܦΕͨɻ͔͠͠ͳ͕Βɺ͞ڀݚͰۀاؔػ

ٕज़ͷෆʹΑΓաখධՁ͞Εɺۀ࢈քͷଟ͘Ͱ
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ͱ͞Εͨղੳؒ࣌Ͱ͑ߦΔΑ͏ʹͳΓɺ༗ޮ

ͳܭଌٕज़ͱͯ͠ݟ͞Εɺܭଌٕज़ͷ্ͱͱ

ʹैདྷʹͳ͍ద༻ͷ͕Γ͕ݟΒΕΔΑ

͏ʹͳͬͨɻ

ۙɺίϯΫϦʔτͷଛইධՁʹ͓͚ΔτϞά

ϥϑΟͷԠ༻ʢ3ʣɺΠϯλʔωοτʹΑΔڮྊͷ

ԕִϞχλϦϯάʢ4ʣͳͲैདྷ͔Βͷద༻ʹ͓
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݈શੑධՁʢ5ʣɺλϯΫఈ൘ͷ৯ධՁʢ6ʣͳͲʹ

Ճ͑ɺੑߴిͷੑධՁʢ7ʣ২ͷ׆ಈͷ

ධՁʢ8ʣʢ২थͷੜɾ݈߁ঢ়ଶͷࢹʣͳͲ

෯͍Ͱ AE ͷద༻͕࢝·͍ͬͯΔɻ

3.  ISO 委員および標準化委員会の紹介

図 2 ʹ ISO ҕһ͓Αͼඪ४Խҕһձͷ৫ਤΛ

ࣔ͢ɻࡍࠃඪ४ԽߏػʢISOʣʹ͓͍ͯɺඇഁյ

Λ৹ٞ͢Δҕһձ֨نΔؔ͢ʹࠪݕ TCʢTechnical 

CommitteeʣɺTC135 Ͱ͋Γɺຊ͕ࠃࣄװΛ

Ίɺͦͷࣄہ JSNDI ʹઃஔ͞Ε͍ͯΔɻ

·ͨɺTC135 ʹɺͦΕͧΕͷࠪݕख๏ʹԠͨ͡

SCʢSub-Committeeʣ͕ઃஔ͞Ε͍ͯΔɻ͞Βʹ

֤ SC ͰɺͦΕͧΕͷ͕ࠃࣄװத৺ͱͳΓ SC

ձ͕ٞ։͞࠵Εɺ֤ख๏ʹԠͨ͡ ISO ͷ৹ٞ֨ن

੍֨نఆͷࢍ൱Λ͏ථ͕ߦΘΕ͍ͯΔɻ

ຊࠃͰɺJSNDI ͷதʹ ISO Λ৹ٞ֨͢ن

ΔͨΊͷ ISO ҕһձ͕ઃஔ͞Εɺ֤ SC Λ୲͢

Δҕһؔ࿈͢ΔۀքஂମͷදऀͰҕһձϝϯ

όʔ͕ߏ͞ΕɺΦϒβʔόʔͱͯ͠ɺTC135 ٞ

ؔࢀ͕ऀՃ͍ͯ͠Δɻ·ͨɺ֤ SC ୲

ҕһɺISO ձٞʹ͓͚ΔຊදΛΊࡍࠃ

Δ΄͔ɺSC ผʹ֨نΛ৹ٞ͢ΔͨΊͷ SC ରԠά

ϧʔϓͷάϧʔϓΛΊΔɻ

චऀ͕୲͢Δ AT ʹؔ͢Δ֨نʹ͍ͭͯɺ

ISO ձٞʹ͓͍ͯࡍࠃ SC9 ͕৹ٞͷͱͳΔ͕ɺ

ͰɺJSNDIࠃ ͷ ISO ҕһձࡿԼʹଐ͢Δ SC9

άϧʔϓ͕৹ٞͷͱͳΔɻSC9 άϧʔϓͰɺ

ձࣾɺAEࠪݕ ஔϝʔΧʔɺେֶؔऀɺηϯ

αϝʔΧʔ͔Βબ͞Εͨ 11 ໊ͷϝϯόʔʹ

ΑΓɺ৹ٞҊ݅ʹର͢Δຊࠃͱͯ͠ͷҙूݟ

͕ਤΒΕ͍ͯΔɻ

গ͠Δ͕ɺISO TC135ʢඇഁյࠪݕʣʹ͓

͍ͯɺΞίʔεςΟοΫɾΤϛογϣϯʢAEʣ 

2007 ·ͰԻڹతࠪݕख๏ͷ SCʢSub-Committeeʣ

Ͱ͋Δ SC3 ʹؚ·ΕɺԻ୳ইݧࢼʢUTʣͱ

ಉ༷ʹऔΓѻΘΕ͍ͯͨɻ͔͠͠ͳ͕Βɺۙɺ

AE ͷੈքతͳී֦ٴେΛड͚ɺ2007  10 ݄ʹ

TC135 ͷ৽ͨͳ SC ͱͯ͠ʮSC9ʢATʣɾࠃࣄװϒ

ϥδϧʯ͕ઃ͞ΕɺΞϧθϯνϯͷϒΤϊεΞ

図 1　CFRP 試験片の曲げ試験時 AE 計測
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ΠϨεʹͯୈҰճ SC9 ձ͕ٞ։͞࠵Εͨɻ

͜Εͱಉظ࣌ʹɺຊࠃͰ ISO TC135 ͷ

֤ SC ʹରԠ͢ΔͨΊʹɺ৫ͷݟ͕͠ߦΘΕɺ
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άϧʔϓ͕৫͞Εͨɻ

ͦͷޙɺSC9 ձٞɺ2008 ͷ্ւձٞ
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WG3 ʢ࿙͍͑ݕʣ- ίϯϏφʔɿΞϧθϯνϯ

WG4 ʢAE ٕज़શൠʣ- ίϯϏφʔɿຊ
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ͳ֨͘نΛඞཁͱ͢ΔࣄҊগͳ͍͜ͱ͔Βɺ੍

ఆ͞Εͨ֨نগͳ͘ɺͦͷඋ͕ਐΜͰ͍ͳ͍

ͷ͕ݱঢ়Ͱ͋Δɻ

͜ͷΑ͏ͳঢ়گͷதͰ AE ʹؔ͢Δࠃ֨نΛ

৹ٞ͢Δͱͯ͠ඪ४Խҕһձʹ͓͚Δ AE ઐ

ผҕһձ͕͋Δɻ͜͜ͰɺSC9 άϧʔϓͱ

ಉ༷ͷۀछ͔Βબ͞Εͨ 7 ਓͷҕһ͕ॴଐ͠ɺ
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৽ͨͳٻ͕֨نΊΒΕΔέʔεग़͖͍ͯͯΔɻ

4.  規格の動向

2007 ʹຊ͔Β NDIS2109 ʵʮ૬ߍޓਖ਼๏ʹ

ΑΔΞίʔεςΟοΫɾΤϛογϣϯมࢠͷઈ

図 2　ISO 委員会及び標準化委員会の組織図
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ରײߍਖ਼ํ๏ʯΛϕʔεͱͨ֨͠نΛఏҊ͠ɺ

Ұ୴ఏҊ͕൱ܾ͞Ε͕ͨɺͦͷޙ TRʢTechnical 

Reportʣͱͯ͠࠶ఏҊͨ͠ɻͦͷޙɺ4 ʹΔ

ٞͷʹࢍଟͰఏҊ͕௨Γɺ2011  12 ݄

ʹʮISO TR 13115 Non-destructive testing-Methods 

for absolute calibration of acoustic emission transducers 
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·ͨΟʔϯڠఆʹΑΔԤभ֨ن CEN ͷථ
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ҊࠃͰ͋ΔຊͰ JIS ԽΛਐΊΔ༧ఆͰ͋Δɻ

2010 ͷϞεΫϫձٞʹ͓͍ͯɺίϯΫϦʔτධ

Ձͷ͕ڀݚਐΜͰ͍Δຊ͔ΒɺίϯΫϦʔτධ

Ձʹؔ͢Δ֨نΛఏҊͯ͠΄͍͠ͱ͍͏ҙ͕ݟग़

͞Εͨɻ͜ΕΛड͚ɺNDIS2421ʮίϯΫϦʔτ

ํݧࢼͷΞίʔεςΟοΫɾΤϛογϣϯߏ

๏ʯΛϕʔεͱͨ͠Լ֨نࣔ͢ʹهʢN0042/0043ɺ

N0044/0045ɺN0046/0047 ͷ 3 ݅ʣΛఏҊͨ͠ɻͱ

͜Ζ͕ɺ৹ٞʹೖΔͨΊͷ݅ʮ5 Ҏ্ͷΤࠃ͔

ΩεύʔτબʯͰɺຊɺΞϧθϯνϯɺυΠπɺ

ӳࠃͷ 4 Ճද໌͔͠ू·ΒͣɺϓϩδΣࢀͷࠃ͔

Ϋτ͕͢࠳Δࣄଶͱͳͬͨɻ

2012 ೆΞϑϦΧͰͷձٞʹ͓͍ͯΛఏى

ͨ݁͠ՌɺΦʔετϦΞͷ͕ྗڠಘΒΕΔ͜ͱͱͳ

ΓɺϓϩδΣΫτΛελʔτͰ͖Δ͕݅ͬͨɻ

͔͠͠ͳ͕Βɺຊ݅ʹ͍ͭͯɺ5 ΒΤ͔ࠃ͔

Ωεύʔτͷબग़ද໌͋ͬͨͷͷɺΤΩε

ύʔτͷ໊ࢦબग़ʹΕ͕ੜ͡ɺTMBʢTechnical 

Member BoardʣʹΑΓɺInactivity ͱͷஅΛཧ༝

ʹϓϩδΣΫτͦͷͷ͕Ωϟϯηϧͱ͞Εͨɻ

͜Εʹର͠ɺWG4 ίϯϏφʔʢຊʣ͔Βͷಇ

͖͔͚ʹΑΓɺ5 ΒͷΤΩεύʔτબग़͕͔ࠃ͔

ୡ͞Εɺ2013  6 ݄ʹϒϥδϧͷϙʔτɾσɾ

ΨϦʔχϟͰ։͞࠵Εͨ SC9 ձٞʹ͓͍ͯɺ࠶

ථ͕ߦΘΕΔ͜ͱ͕ೝΊΒΕɺϓϩδΣΫτͷ࠶

ථΛ͜͏ߦͱͱͳͬͨɻͳ͓ɺຊϓϩδΣΫτ

ɺΤΩεύʔτ͕ͦΖ͍ɺٕज़ͦͷͷʹର͢

Δରҙݟগͳ͍͜ͱ͔ΒɺελʔτͰ͖Ε

ΈͰ͋Δɻࠐݟఆ͞ΕΔ੍ʹظૣ

N0042/0043

- Measurement Method for Acoustic Emission 

Signals in concreteʢίϯΫϦʔτʹ͓͚Δ AE

৴߸ܭଌํ๏ʣ

N0044/0045

- Test Method for Damage Qualif ication of 

Reinforced Concrete Beam by Acoustic Emission

ʢమےίϯΫϦʔτϏʔϜʹ͓͚ΔଛইධՁ

๏ʣํݧࢼ

N0046/0047

- Test Method for Classification of Active Cracks in 

Concrete Structure by Acoustic Emissionʢ ί ϯ

ΫϦʔτߏͷΫϥοΫผํ๏ʣ

ͦͷଞɺଞͷ͔ࠃΒఏҊ͞Εͨ৽نఏҊҎԼ

ͷ௨ΓͰ͋Γɺ֤ఏҊͱࢍଟͰ৹ٞೖΓ͕

ೝΊΒΕɺࡏݱɺ৹ٞதͱͳ͍ͬͯΔɻ

N0061ʢఏҊࠃɿΞϧθϯνϯʣ

- Standard Practice for Leak Detection and Location 

Using Surface-Mounted Acoustic Emission 

Sensorsʢ࿙Εݕؔ࿈ʣ

N0065ʢఏҊࠃɿϒϥδϧʣ

- NDT-Acoust ic  Emission-Test ing of  Fiber 

reinforced polymers-Specific methodology and 

general evaluation criteriaʢFRP ࿈ʣؔݧࢼྉࡐ

NWIPʢఏҊࠃɿதࠃʣ

- NDT-Acoustic Emission Testing on Overhead 

Travelling Cranes and Portal BridgeʢΫϨʔϯ

ͷڧධՁؔ࿈ʣ

TC58ʢΨε༰ثʣ/SC4 ͔Βͷ࿈ܞఏҊ

- Liaison proposal from ISO/TC58/SC4ʢΨε༰ث

ؔ࿈ݕ֨ن౼Ͱͷ࿈ܞʣ

͜ͷ 5 ؒͰ੍ఆ͞Εͨ AE ʹؔ͢Δ֨نɺ

ຊఏҊͷ TR13115 ͷΈͰ͋Δ͕ɺલड़ͷΑ͏ʹ
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৹ٞதͷ৽نఏҊ 6 ݅͋Γɺͦͷೆถ

தࠃͳͲͷ৽͔ࠃڵΒͷఏҊͰ͋Δɻ͜Εɺ͜

Ε·Ͱ֨نͷඋ͕ਐΜͰ͍ͳ͔ͬͨ AE ͷ

Ͱɺैདྷͷख๏ʹͱΒΘΕͳ͍৽ࠃڵͰͦͷ׆༻

͕ਐΜͰ͍Δ͜ͱͷݱΕͱ͑ߟΔɻ
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ͳ͘ɺΑΓ؆ศͳํ๏ͰଛইՕॴΛߜΓࠐΜͩ

Γɺࣄલʹഁଛͷ༧ஹΛݕͨ͠Γ͢Δ͜ͱ͕ٻ

ΊΒΕ͍ͯΔɻAE ɺແਓͰͷԕִϞχλݧࢼ

ϦϯάൣғΛಉࠪ͢ݕʹ࣌Δ͜ͱ͕ՄͰ͋

Γɺޙࠓɺ͜ΕΒͷಛੑΛ͔ࣾ͠׆ձΠϯϑϥͷ

άϩʔόϧஅͷద༻͕ظ͞ΕΔɻ

AE ๏ʹΑΔஅٕज़ͷීٴʹɺ৴པੑͷߴ

͍ධՁख๏Λཱ֬͢Δ͜ͱ͕՝ͱͳΔ͕ɺධՁ

ख๏ͷ৴པੑΛ୲อ͢ΔͨΊͷඪ४Խ͕Ұॏཁ

ͱͳΔɻ

ɺATޙࠓ ͷීٴʹ͍ɺඪ४Խ͕ਐΉ͜ͱ͕༧

͞Εɺ৽֨ننͷఏҊଞ͕ࠃఏҊͨ֨͠نͷ

৹ٞҊ݅૿Ճ͢ΔͷͱࢥΘΕΔɻͦͷதͰɺ
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Λ࣮༻ʹҠ͢ஈ֊Ͱඪ४Խҕһձ͓Αͼ ISO ҕһ

ձ͕Ռׂͨ͢૿ʑॏཁʹͳΔͱ͑ߟΔɻ
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