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MpeaucnoBue

1 MOArOTOBNEH OTKkpbITEIM aKuMoHepHbIM obLecTBOM «Hay4yHo-nccneaoBaTenbCKUn LIEHTP KOH-
TPONA 1 AUArHOCTUKM TexHn4ecknx cuctem» (AO «HULU K[») Ha ocHoBe cobcTBEHHOro Nepesoaa Ha pycckuia
A3bIK aHOA3LIYHON BEPCUN MeXAYyHapoAHOro cTaHaapTa, ykasaHHoro B nyHKTe 4

2 BHECEH TexHuyeckum komuTeToM no ctaHgaptusaumm TK 183 «Bubpauus, yaap v KOHTPOMb TEXHWU-
YeCcKOro COCTOSIHUSA»

3 YTBEP>XOEH W BBEAEH B JEVWCTBWE Mpukasom degepansHOro areHTCTBa Mo TexXHUYeckomy
perynupoBaHuio n meTtpornoruum ot 20 okTsi6ps 2015 1. Ne 1583-cT

4 HacTosawuin cTaHaapT naeHTudeH mexayHapogHomy ctaHgapty MCO 22096:2007 «KoHTpone cocTo-
SAHAS U AMarHocTMka MalumH. Akyctudeckast amuccusi» (ISO 22096:2007 «Condition monitoring and
diagnostics of machines — Acoustic emission», IDT).

HaumeHoBaHue HacTosiLero ctaHgapTa USMEHEeHO OTHOCUTENbHO HAaUMEHOBaHWUA yKasaHHOTo Mexay-
HapoAHOro ctaHgapTa Ans npusegeHust B cootseTcTBue ¢ Tpebosanuamu FTOCT P 1.5 (nyHkT 3.5).

Mpu npumMeHeHUU HacToslLero cTaHAapTa PeKoMeHAYeTCs UCNONb30BaTb BMECTO CChINOYHLIX MeXay-
HapoAHLIX CTaHJapTOB COOTBETCTBYIOLIME UM HaUMOHanbHble cTaHaapTel Poccuiickon denepauunn, ceeae-
HUS1 O KOTOPbIX NPUBEAEHbI B AONONHUTENLHOM NpunoxkeHun JA

5 BBEJEH BINEPBbLIE

lMpasuna npumereHus1 Hacmosiwe2o cmaHdapma ycmaxoseneHsl 8 FOCT P 1.0—2012 (pa3den 8).
Ungpopmayust 06 usMeHeHUsIX K HacmosiueMy cmaHOapmy nybnukyemcs 8 exe200HOM (10 COCMOSIHUIO Ha
1 ssiHeapsi mekyuie2o 200a) UHGhopMaUyUOHHOM yKkazamere «HauuoHanbHbie cmaHdapmbi», a ohuyuansbHbIl
meKcm U3MeHeHUU U ronpasoK — 8 eXeMeCcsiHHOM UHGhopMalUOHHOM yKazamerne «HayuoHnarnbHbie cmaH-
Oapmbli». B criydae nepecmompa (3aMeHbl) Unu ommMeHbl Hacmoswea2o cmaHdapma coomeememsyioujee
ysedomrieHue 6ydem onybriukoeaHo 8 briuxxaliueM 8bIfycKe eXeMecsI4H020 UHhOopMaUUOHHO20 yKka3ameris
«HayuorarneHbie cmaHdapmei». Coomeemcemaeyiowasi uHhopMauusi, yeedoMIIeHUEe U MmeKCcmbl pa3melua-
romesi makxe 8 uHghopMalyuoHHol cucmemMe obujeao rnonb3oeaHusi — Ha oghuyuansHom catime Pedepaib-
HO20 ag2eHmemea 10 MexHUYeCKOMY peayriuposaHuro u mempoioauu e cemu ViHmepHem (www.gost.ru)
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npocTpaHeH B kauecTse oduLManbHOro UsgaHus 6es paspelueHns degeparibHOro areHTCTBa No TeXHUYecKo-
MYy pPeryriMpoBaHuio 1 MeTpororiu
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BBeneHue

MeTog aKyCTI/I‘-IECKOIZ 3MUCCUMM MOXET ObiTb UCMOMb30BaH B LiENAX KOHTPONA COCTOAHUA MalunH U
ANarHoCTUpoBaHNA Kak CaMOCTOATENIbHO, TaK U B COYEeTaHUAX C ApYyrMuMn MmetTogamMmun, Hanpumep, oCHOBaHHbI-
MW Ha aHaln3e CurHanoB B|/|6pau,|/||/| Unn TenJioBoro U3nyvYeHna MalluunH. MeTog moxeT ObITb peanns3oBaH C
MCNoJib30BaHMEM CTaluMOHaPHbIX, NoNyCcTauNOHaPHbIX N NePeHOCHbIX N3MepPUTEeSIbHbIX CUCTEM B 3aBUCUMOC-
T OT CTeNeHNn KPUTUYHOCTHU o6cnep,yeMb|x 06bekToB. OBbLIMHO B COCTaB N3MepUTENbHON CUCTEMBI BXOAAT
npeoGpa3OBaTen|/|, ycunumTenn curHasnos, dDI/IJ'IprbI n yCTpOIZCTBa c6opa OaHHbIX. B 3aBUCMMOCTM OT Lenen
NnpuMMeHeHnAa metoada MoryT ObITb UCNONb30BAHbI pa3Hble XapakKTepUCTukn CUrHana aKyCTMHECKOIZ 3MUCCUN.
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HAUWOHANBbHBIA CTAHOAPT POCCUUCKOWU SGEOLEPALMUMU

KOHTpOﬂb COCTOAHUA N AUarHOCTUKa MaLlUuH
METO[O AKYCTUYECKOW aMUCCUU

Condition monitoring and diagnostics of machines. Acoustic emission method

Oata BBeaeHna — 2016—12—01

1 O6nacTb NpMMeHeHus

HacTosawui CTaHOapT yCTaHaBnMBaeT obwue NPUHLKMNBI NpUMEHEeHA MeToaa aKyCTI/I‘-IeCKOI7I aMuccun
B LendaX KOHTPONA COCTOAHUA N OMarHOCTUPOBAaHNA MallunH, paGOTarou.mx B pa3HbIX pexmnmax U B pasHbIX
yCnoBUAX NPUMEHEHUA. MeToa pacnpocTpaHAeTCcA Ha BCe BAbl MallMH N OCHOBaH Ha U3MEepPeHUAX TObKO
TeX CUTHamNOB, YTO pacnpoCTPaHATCA MO KOHCTRYKUAX MaLUMHbI.

2 HopmaTuBHLIE CCbINKH

B HacTosLeM cTaHAapTe UCNonb3oBaHbl HOPMATUBHBIE CCLINIKU Ha crneayolwe ctaHgapThl:

MCO 2041 Bubpauus, yaap 1 KoHTponb cocToaHus. Cnoeapb (ISO 2041, Mechanical vibration, shock
and condition monitoring — Vocabulary)

NCO 12716 KoHTponb Hepaspywawowmid. MeToa akycTtudeckoir amuccuun. Criosapb (ISO 12716,
Non-destructive testing — Acoustic emission inspection — Vocabulary)

NCO 13372 KoHTponb cocTosiHuS U guarHoctuka MawuH. Cnosapb (ISO 13372, Condition monitoring
and diagnostics of machines — Vocabulary)

NCO 18436-6 KoHTpomnb cOCTOSIHUSA 1M gnarHocTuka mawuH. TpebosaHus K kBanudukaumm U oueHke
nepcoHana. Yactb 6. MeTog akycTudeckoi amuccun (ISO 18436-6, Condition monitoring and diagnostics of
machines — Requirements for qualification and assessment of personnel — Part 6: Acoustic emission)

3 TepmuHbl M onpeaeneHus

B HacTofwem cTaHaapTe npuMeHeHbl TepMuHbl no MCO 2041, UCO 12716, UCO 13372, a Takke cne-
Ayiolmne TePMUHBI C COOTBETCTBYIOLMMN onpeaeneHUaMN.

3.1 akycTuueckan aMuccus (KOHTPOnb COCTOAHNA MalluWH) (acoustic emission): Knacc asnexHun, npu-
BOOALLMX K NOABNEHUIO pacnpocTPaHALLMXCA NO KOHCTPYKLUW UK B cpeae (KUAKOCTAX, rasax) BOMH Bcnea-
cTBUe BbICTpONpOTEKAOWMNX NPOLECCOB BLICBOBOXAESHUS SHEPTUN U3 NIOKANN3OBAHHBIX UCTOMHUKOB BHYTPU
U1 Ha NOBEPXHOCTU MaTtepuana.

MpumevaHnune 1—BbicBOGOXAEHME 3HEPIMMN MOXET ObiTb CNEACTBUEM TaKMX NPOLECCOB, Kak pacnpocTpa-
HeHue TPELLMHbLI B MaTepuane, TpeHne CONPUKACaoWMXCS YacTel MaLLmUHbI, YAapbl MeXay YacTAMW MALWNHBI UNW YTEUKN
marepmana.

MpumevwaHune 2— [laHHoe onpeaeneHne chpopMynUpoBaHo B makcumanbHo obuen hopme ¢ uenbio otpa-
3UTb Pa3nUyHbIE BO3MOXHOCTU NPUMEHEHUA METOAA aKyCTUHECKON 3MUCCUM B LIENSIX KOHTPONSA COCTOSIHUA MaLUWH Pa3HbiX
BUAOB.

3.2 aKyCTUKO-3MUCCUOHHLIA KOHTPONbL (KOHTPOMb COCTOSIHUA MalmnH) (acoustic emission
monitoring): O6HapyxeHne n c6op AaHHbIX aKyCTUYEeCKOW 3MMUCCUW, MO3BOMAIOIMX CYAUTb O COCTOSIHUM
MaLUUHbI.

M pwumeyaHne— [laHHoe onpeaeneHne NPUMEHUMO TONbKO B 001acTn KOHTPOIS COCTOAHUA MALLIMH.

WU3spanne odpmumanoHoe
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3.3 aKycTuKko-aMUCCUOHHBIN NpeobpasoBaTenb (acoustic emission sensor/receiver): YCTpolcTBO,
nosBonsiolee npeobpasoBaTtb ABUKEHWE YNPYroi BOMHbI B 3NEeKTPUYECKUA curHan.

3.4 curHan akycTu4yeckon amuccum (acoustic emission signal): dnekTpuyecknin curHan Ha sbixode
aKyCTUKO-3MUCCUOHHOr0 NpeobpasoBaTens, CBA3aHHbIN C akyCTUYECKOW BOMHON OT UCTOYHMKA aKyCTUYECKon
amucecun.

3.5 aKycTMKO-aMUCCUOHHbIEe XapaKTepucTukM (acoustic emission characteristics): Habop xapakre-
PUCTMK, OMCLIBAIOLLMX aKYCTUYECKYO 3MUCCUIO AaHHOW MaLLWUHBI U UCTOYHUK aKyCTUYECKOM 3MUCCUN.

MpunmedaHunue— OnncsiBaeMbli BONMHOBOW NMpoLecc, 06YCNOBNEHHbI aKyCTUHECKON 3MUCCHEN, MOXET BbiTb
MMMYSIBCHOMO MW HENPEepPbIBHOMO TUMA.

3.6 aKycTMKO-aMUCCUOHHbLIA BONMHOBOA (acoustic emission waveguide): YCTPOMCTBO, N0 KOTOPOMY
aKycTu4eckasi BOJIHa pacnpoCcTpaHsIeTCsl OT UCTOYHMKA K aKyCTUKO-3MUCCUOHHOMY npeobpasoBaTento.

3.7 doHoBbIN Wym (background noise): lNloxHasi cocTaBnAOLWAs cUrHana akyCTM4eCckon 3MMccun, He
CBsi3aHHas ¢ NpoLeccamm akycTU4ECKOM 3MUCCUN B KOHTPOMUPYEMBIX Y3NaxX MaLlunHbI.

MpuMeyaHun e— POHOBLIN LYM MOXET NPpeACTaBNsiTe COOON curHarn, 00yCroBMNEHHbIV SNEKTPUHECKUMU, TeM-
nepaTypHbIMU UM MEXaHUYECKUMU NpoLEeccamu.

3.8 koHTakTHas cpepaa (couplant): Cpeaa Mexay 06beKTOM akyCTUKO-3MNUCCUOHHOTO KOHTPOSA U aKyc-
TUKO-3MUCCUOHHBIM NpeobpasoBaTtenemM, UCronNb3yemMas ansa ynydlleHUs nepegaqm akyctudeckon BONHbI.

Mpumepsr — Macnio, cmaska, kneegoe coeduHeHUe, 80OHO-3MYTLCUOHHAs CMa30YHO-oxNnaxdarowas nac-
ma, 80CK.

3.9 umutatop Cy-Hunbcena (Hsu-Nielsen source): YcTpoincTBo A4NA yCTaHOBKA U U3noma rpadputoso-
ro CTEPXKHA KapaHaalla ¢ Lenblo NCKYCCTBEHHOTO MOAEeNMpoBaHus NpoLecca akycTUMecKon 3MUCCUN U BO3-
6y)XOEHUS aKyCTUYECKON BOMHDI.

MpwnMeyaHune— AkycTudeckasi BorHa 3aBUCUT OT NPUMEHSIEMOIO CTepPXHsi. OObIYHO NPUMEHSIIOT CTepXKeHb
TBepaocThio 2H anametpom 0,5 mm (gonyckaercsi 0,3 mm) n gnvdon (3,0 + 0,5) Mm.

3.10 mawwuHa (machine): MexaHndeckas cuctema, npegHasHavyeHHas Ans BbINOMHEHUS onpedeneH-
HbIX 3aJa4 (popMUpoBaHUSA MaTepuana, nepegadu n NnpeodbpaszoBaHUS ABUKEHUA, CUMbI NN 3HEPruun).

3.11 MmawwuHHbIK arperat (machine system): MexaHndeckaa cuctema, OCHOBHbLIM 311IEMEHTOM KOTOPOWt
aBnsieTca oTAaenbHas MawuHa (cM. 3.10) n koTopas BknoYaeT B ceba Takke BCNOMOraTenbHbIe 31IEMEHTHI,
npeaHasHaveHHble Ans noaaepxaHusa pyHKUMOHMPOBAHUA 3TON MaLUUHBI.

4 TMpuHUMNbI MeTOAA aKyCTUYECKOWN 3MUCCUM

4.1 SiBneHue aKycTM4eCKON 3IMUCCUU

AKkycTudeckasi SMUCCUA MOXET UMETb MECTO BHYTPM UM Ha NOBEPXHOCTU MaTepuanos. [JaHHoe sABne-
HWe 3aKrno4aeTcsl B CMNOHTAHHOM BbICBODOXAEHWUM 3HEPruK, BoipaxkaeMom B chopme pacnpocTpaHeHus ynpy-
rMX BOMH. AKycTudeckasl sMnccust BHyTpu Matepuana npossnsieT cebs yepes ynpyrue BorHbl Ha MOBEPXHOCTH
maTepuana B LUIMPOKOM AnanasoHe 4yacToT (06bivHo oT 20 k' go 1 MITu).

Ynpyrue BosHbl, CBSI3aHHbIE C MPOLIeCCaMmn akyCTUYECKOM aMNUCCUUN, OBHaPYXUBAIOT C MOMOLLbIO cneuu-
anbHbIX NpeobpasoBaTeneil ABWKEHUs1 TOUeK Ha MOBEPXHOCTU MaTepuana B afekTpudeckue curHanbl. ATu
curHanel 3aTeM nognexar cooTBeTCTByoLeMy npeobpasoBaHuio n 06paboTke Ana nonyyeHns MHdbopMauum
0 COCTOSIHAMN KOHTPONUPYeMoro obbekTa U paHHero obHapyXXeH1s NPoLEeCCoB NOTEPU MEXaHUYECKON U CTPYK-
TYPHON LenocTn obbekTa. dPopma 3NeKTPUYECKOro CUrHana 3aBuCUT OT MyTel pacnpocTpaHeHus u ¢opm
aKyCTUYeCKUX BOJIH, FeHepUpyeMbIX BHYTPU WWNN Ha NOBEPXHOCTU MaTepuana. [oatoMy curHanbl akyctu-
YeCcKON IMUCCUN OT OHNX U TEX XXE UCTOYHUKOB MOTYT BbITb PasHbIMU B 3aBUCUMOCTW OT NyTel NPOXoXAeHUs
aKyCTUYeCKMX BOJTH.

4.2 MpeumyliecTBa U orpaHuvYeHus metToga

MpenmywecTsamn MeToaa ABNSAOTCS:

a) nonyyeHune gaHHbIX 6€3 BMellaTenbLCcTBa B KOHCTPYKLUMIO KOHTPOMMPYEMOro obbekTa;

b) nony4yeHue AaHHbIX B peansHOM MacluTabe BpeMeHu;

C) BbICOKas YyBCTBUTENBEHOCTb, NO3BONAOLLAS OCYLLIECTBNATL 6onee paHHee (HanpuMep, NO CpaBHe-
HUIO ¢ BUOpaLMOHHLIM MeToAoM) OBHapyKeHue;

d) BO3MOXHOCTb KOHTPOMS ANHAMNYECKOro NoBeAeHUs 06beKkTa;
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€) NPUMEeHUMOCTb B LUMPOKOM AuanasoHe CKOPOCTEN BpalleHWs, No3BonaowWas ocylecTBNATL KoH-
TPOnb, B TOM YMCNE, HU3KOCKOPOCTHBLIX MaLLMH (CO CKOPOCTbIO BpallieHns potopa MeHee 60 muH1);

f) BO3MOXHOCTb 0GHapYXXeHUs NPOLLECCOB M3HOCa U TPEHUs!, Hanpumep Npu ocnabneHun coeaUHeHUM
COCEIHUX 3NEeMEeHTOB MalUMHbI UM BCeACTBUE YXYALIEHUsSI COCTOSIHUSI CMasKu.

OrpaHudeHns MeTofa CBsi3aHbl C:

- BbICTpbIM OcnabrneHneM akycTU4eCKUX BOMH NPpU NPOXOXKOAEHUN MO KOHCTPYKLMA MaLLWHI;

- BbICOKOW 3aBUCMMOCTbIO OT (DOHOBOTO LWYMa;

- HEBO3MOXHOCTbIO TOUHOTO COMOCTABNEHUS aKyCTUKO-3MUCCUOHHBLIX XapakTEPUCTUK C MeXaHU3MOM
HeWcnpaBHOCTU B MalLuHeE.

5 MNMpuMeHeHMe MeTOAa aKyCTUYECKON 3MUCCUN

5.1 KoHTponb cOCTOAHMA MaLKUH

MeToa akycTUHeCcKoW SMUCCUN MOXET BbiTb NPUMEHEH K LLIMPOKOMY KIaccy MallivH Npy YCRAOBUM Harmu-
Yms NyTU Nepegadmn Yepes aNeMeHTbl KOHCTPYKLIUA MaLUMHBI aKyCTUYECKOM BOMHBI OT UHTepecyoLwero o6bek-
Ta KOHTPONS K aKyCTUKO-3MUCCUOHHOMY npeo6pasosaTento. B Tabnuue 1 nokasaHbl HEKOTOPbIE NPUMEpSI
HEMCNpPaBHOCTEN AMNSi MaLIMH PasHbIX BUAOB, KOTOPble MOryT GbiTb BhISIBMEHbI C UCMOMNb30BAHUEM AAHHOTO
meTofa. OLeHKa COCTOSIHMSA OCYLLIECTBNAETCA He No aBCOMITHBLIM 3HaYEHUAM NapaMeTpoB curHana akycTu-
YECKON IMUCCUU, a MO UX USMEHEHUAM B 33/1aHHOM pexuMe paboTbl MaLLMHDI.

Tabnwuya 1—Tlpumepbl NPUMEHEHNA METOAA aKYCTUHECKOW 3MUCCUN B LIENSIX KOHTPONSI COCTOSHUS MaLWH

HewucnpasHocTu
Mpoueccbl
Tun matumn Llecexrel 3arpsisHe- (yTeuku,
Uctupanue HUe/yMeHb- He- Dedektbl | nsameHeHuns
nogwwn- ~ U3noc
OB YNNOTHEHUI weHue COOCHOCTb | ycTaHoBKM paGounx
cMa3ku xapakre-
pUCTUK)
Hacocbl . ° . . . . .
Kopo6ku nepeaau s . P . . P
OnekTpoasuraTenmu . . ° .
Mapoeble TypOUHbI . ° . . . .
[a3oBble TypOUHbI . ) . . ) .
OnekTporeHepaTopbl . . . .
ln3enbHble gBuratenu ) .
MexaHoobpabaTbiBatome . . .
LeHTPbI
BeHTunsaToOpkl, BO3QyXoayBku ) . . .
HW3KOCKOPOCTHBIE  MalLKWHBbI . . . . .
BpaWaTenbHOro  AencTBus
(menee 60 MuH~1)
Yanel mawuH (KnanaHel, Ten- ) . . .
NooBMEHHVKN)
Komnpeccopbl . ) . . . ° .

Hanpumep, nosbileHne 06LLEro YPOBHS CUTHAaNa B YCTaHOBUBLLEMCS peXxuMe paboThl MallWHbI CBUAE-
TenbcTBYeT 06 YXYALEHUN ee TEXHUYECKOro cocToaHUA. Moaynsauma curHana oaHon U3 OCHOBHBIX MOALIMM-
HUKOBbIX YacTOT AIBNAETCA NPU3HAKoM paHHel CTaaun NOBPEeXaeHUs NMOALNMHUKE, KOTOPOe MOXET eLle He
6bITb 06HapyXeHo no HabnrogeHUaM BUGpaLn U yaapHbIX UMNYybcoB. CneayeT 0TMETUTL, UTO NPOoABeHNe
aKyCTUKO-3MUCCUOHHOI aKTUBHOCTM MOXET GblTb pasHbIM AN pasHbIX MalluH, pasHbIX YCroBuin paboTsl 1
pasHbIX Harpysok.



FOCT P UCO 22096—2015

5.2 Bnuswwue dakTopbl

Mpexae Yem NPOBOAUTL USMEPEHUs akyCTUUECKOW 3MUCCHN BaXHO YBeaUTLCA B TOM, YTO Ha UX pe3ynb-
TaTbl He MOBMUSIIOT CTOPOHHWE LUYMbI, TaKMe KaK LUYM 3MeKTPOHHBLIX YCTPOWUCTB (3NeKTpoMarHuTHble nons
pagmno4acToTHOro AnanasoHa), BO3AYLIHBINA WyM (0T CTPYH rasa unu yaapos O MalluHy MenK1MX YacTtuu, noa-
HUMaeMbIX BETPOM), LLYM OT paBounx npoLeccoB B MalLUHE (MOTOKOB XMAKOCTeN B Tpybax) U MexaHn4eckni
hOHOBBIN LIYM.

6 COop AaHHbIX

6.1 YcTtaHOBKa cUcTeMbl

TunuuHas cxema cucTembl c6opa AaHHbIX akyCTUYECKOW 3MUCCUM NoKasaHa Ha pucyHke 1. O6bI4HO npe-
obpasoBaTenb ycTaHaBnMBaT Ha obcriedyeMoit MalnHe 1 CoOeauHSIIOT C NpeayCcUrMTeneM, BbIXoz, KOTOPOro
coeuHeH C BXOAOM ycTpoicTBa c6opa AaHHbIX. HekoTopble akyCTUKO-3MUCCUOHHBIE NpeobpasoBaTeny ume-
10T BCTPOEHHbIe NpedycunuTenu. JaHHble cobupatoT Bo Bpems paboThl MalLuHbl. Ux o6beM 1 rmy6uHa nocne-
Aylolllero aHanmMsa 3aBUCAT OT KOHKPEeTHOro npuMeHeHusi. CucTema MoxeT 6biTb BbINOSiHEHA B
cTaLMoHapHOM, MOMycTaLMoHapHOM UK NepeHoCHOM BapuaHTax.

. Mpeanycunurens AHanoro-uugpoBoit
AKyn::T:gg-aan;::cazl:_g::bm —| (TMNWYHBIA KOS DMLMEHT »| nNpeobpa3oBarenb U ycTpoicTea
peoop: yeunerus 20, 40 unv 60 ab) o6pabotku curHana

PrcyHok 1 — CxemaTtuyHoe nsobpaxeHnme cucteMbl c6opa AaHHbIX

6.2 CpencrBa uaMepeHUn

[eTekTupoBaHMe BOMHbI, NOPOXAEHHON aKyCTUYECKON 3SMUCCUen, SBMsieTcs Havbornee KpUTUYHOMN
YacTblo U3MEpPEHUS, MOSTOMY HeoBX0AMMO NPUHATE BCe Mepbl AN obecneyeHns XopoLuero nyTu ee NpoXoXx-
AeHus, BKIovas corfacoBaHve MMnedaHcoB Ha rpaHuuax cped. Heobxoammo paccMoTpeTh Takke nocnea-
CTBWS HenpasWibHOro BbiGopa YacToTHbIX hUNLTPOB, NpeobpasoBaTtenei, YacToTbl AUCKPeTU3aLMn U T. N.
TpeboBaHus k cpeacTBam UIMEPEHNI 1 UX Kanubposke MOryT 6bIThb B3aThl U3 [2], [3], [5], [6]. Mpu BEIGOpE Npe-
obpaszosaTens creayeT y4nTbIBaTb €ro pasmepsbl, KoadduUUeHT npeobpa3oBaHusl, YaCTOTHYHO XapaKTepuc-
TWUKY W YCrioBus npumeHeHus. B psge cnyyaes, HanpumMep npu obcnenoBaHum KpynHbIX NOALIMIMHAKOB, ANA
0BHapy>XeHUsi NCTOYHUKOB aKyCTUYECKOM SMUCCUN MOXKET NoTpeboBaThLCs UCMONb30BaHWUE HECKOMbKUX Npe-
obpaszosaTteneil. JlokanMsaumsa UCTOYHWKA aKyCTUYECKON 3MUCCUN MOXET OblTb BbINOMHEHa HECKONMbKUMMU
cnocobamu, B TOM YMcne Ha OCHOBe pacyeTa BPeMeH MNpuxoda akycTuyeckoi BoMHbI K npeobpasoBaTensm.

6.3 YcTaHoBKa npeoGpaszoBaTteneil U NpUMeHeHUe KOHTaKTHLIX cpep,

Mpu ncnonb3oBaHUM MeToaa akyCTUYECKON 3MUCCUN B LIEMAX KOHTPOSIS COCTOSIHUSI MallnH BaXkKHO ybe-
ANTbCA, 4YTO NpeobpaszoBaTerb HAAEXHO YCTAHOBMEH B MECTe KPEeneHusl C UCMOMb30BaHNeM COOTBETCTBYIO-
el KOHTaKTHOM cpedbl. KpenneHne MoxeT BbiTb OCYLLECTBNEHO C MPUMEHEHNEM MeXaHNYEeCKNX YCTPOMCTB
(c cosgaHneM NPUWKUMHON CUIbl NOCPEACTBOM MarHuTa, MeXaHU4eckoro 3axmnma 1 T. 4.) Unv Knesilmx marte-
pnanoB. B nocnegHem criydae kneswnii matepuan siBNAETCA KOHTaKTHOW Cpeon.

MonoxeHne akycTUKO-3MUCCUOHHOTO NpeobpasoBaTens A0MMKHO 06ecnevnTb Hanmune NyTu Npoxoxae-
HWSA K HEMY aKyCTUYECKOW BOJSTHbI MO 3N1eMeHTaM KOHCTPYKLUUN MaLlnHbl. DTOT MyTb MOXET BKlo4aThb B cebs
paspblBbl (3TV paspbiBbl PACCMaTPUBAIOTCA Kak rpaHuubl Mexay OBYMsl SrieMeHTaMu, Hanpumep Mmexagy
ronosKoi 6onTa 1 3axnMaemMoin AeTanbio), o4HaKo Mexay rpaHMYalLMMm 3rieMmeHTamMmn omkeH 6biTb oBecne-
YeH KOHTaKT — Nnbo MexaHU4ecknid, NMbo Yepes KOHTaKTHY cpedy (MpruMepoM MOXeT BbITb NyTb pacnpoc-
TpaHeHUs Yepes NOALUMHUK CKOTbXEeHWUs, rae cMaska U oxnaxaatowee Macno B NOALWMNHUKE BbICTYNaoT B
KayecTBe KOHTaKTHOW cpeAbl). MecTo ycTaHoBKY NpeobpasoBaTensi AOMMKHO ObITb YACTHIM. NS yny4YlueHus
MPOXOXKAEHNA aKyCTUHECKON BOSHBI MOXHO YAANUTbL B MeCTe YCTaHOBKM Npeobpa3oBaTens BCe Criou Kpacku
BMOTb A0 MOBEPXHOCTW MeTanna, o4Hako npu 3Tom crneayeT y6eanTsest, YTo iaHHas onepauus He yXyawmuT
TeXHUYecKoe COoCTosiHMe MalluHbl. CneayeTt NPUHATE BCe BO3SMOXKHbLIE Mepbl K TOMY, YTODObl KOHTaKTHasi
MoBepXHOCTL NpeobpasoBaTensi NMOTHO Npunerana K NoBePXHOCTU YCTAHOBKU, T. €. NOCNeaHAs A0MKHa BbITb
POBHOM, YMUCTOMN U He MMEeTb TpewuH. YydweHue kadecTBa MyTU MPOXOXKAEHUSI aKyCTUYEeCKON BOIHbI
yny4laeT NOBTOPAEMOCTb Pe3yrbTaToB USMEPEHUN.

B onpepgeneHHbIX 06¢cTosATENLCTBAX NPeobpasoBaTers MOXET ObITb YCTaHOBIEH B aKYCTUKO-3MUCCUOH-
Hom BonHosode. O6bIYHO BONHOBOA NPUMEHSIIOT Ans obecneveruns Gonee NPAMOro Nyt MPOXOXAeHUs BoM-

4



rocT P UCO 22096—2015

Hbl OT MCTOYHUKA aKyCTUYECKOW aMnccumn B Habniogaemom obbekTe K npeobpasoBaTtenio, a Takke ¢ Lenbio
YMeHbLUUTbL TeMnepaTtypHoe BnusiHUe Ha npeobpasoBaTesib. BONHOBOA MOXET U3MEHSITb XapaKTepuUcTUKn
aKycTUYecKoi BonHbI (aMnnutyay, opmy 1 1. n.).

Mpu ncnonb3oBaHUM KOHTAKTHOM cpefpbl HeBboMbLIOoe ee KONMYECTBO HAHOCAT B LIGHTP To obnacTu, rae
AonkeH 6bITb ycTaHoBMeH NpeobpasoBaTenb. 3ateM npeobpasoBaTtens NAOTHO MNPWKAMAIOT K MOBEPXHOCTH,
paBHOMEPHO pacnpeaensioT KOHTaKTHYIO cpey No Bcel 0b6nacTu koHTakTa. OT TOMWUHBLI KOHTaKTHON cpeabl
MoXeT 3aBuceTb koatdduuneHT npeobpasoBaHua npeobpasosaTens.

Ecnun ncnonbaoBaHue KOHTaKTHOWM cpedbl HellenecoobpasHo No NpakTUYecknM CoobpakeHnaM, To Npu-
MEHSIIOT CyXOM KOHTaKT. HeobxoanMylo MpYKUMHYIO CUMy onpeaensioT aKCrepuMeHTasnbHO, Harnpumep, ¢
ucnonb3oBaHnem umutatopa Cy-HunbceHa. CnegyeT ybeanTbes, YTO MEXAY KOHTaKTHOW MOBEPXHOCTbIO
npeobpasoBaTens 1 NOBEPXHOCTbIO YCTAHOBKA OTCYTCTBYIOT MyCTOTHI.

Mpwv ncnonb3oBaHUK KNesLLie KOHTaKTHONM cpedbl criedyeT yoeanThbes, YTo co3aBaemMas CBA3b Mexay
npeobpasoBaTeneM U MOBEPXHOCTHIO YCTAHOBKM He paspyLuMTCs BCNeACcTBUE BO3MOXHOW Aedopmaumnu
NMOBEPXHOCTU, TeMMNepPaTypPHbIX PaCLUUPEHNA UM MeXaHUYeCcKUX Harpy3oK. [JomkHbl ObiTb U3BECTHBI CBOMN-
CTBa Kreswel cpefbl B KOHKPETHBIX YCIOBUAX MPUMEHEHHUSI.

n punMmedvaHne— PaCTpeCKVIBaHVIe Knedawero cnosd camo npmeogunT K MNMOABMEHUIO CUIHaNnoB aKyCTVIHeCKOVI
SMUCCUn.

Ons npepoTBpalleHnsi (hOHOBOrO LUyMa 3MeKTPUYeckoin npupoabl npeobpasoBaTtenb AOMKEH GbITh
3MeKTPUYECKN N30NNPOBaH.

7 NpeaBapuTenbHble cCBeAeHUS

MPUroToBMEHME K N3MEPEHMAM 1 UX NpoBedeHue TpebyeT sHaHuA:

- WAEHTUMUKALMOHHBIX AaHHBIX MalWHbI (€e HasBaHMe 1 HoMep);

- pexuma paboTbl (Harpyska, CKOPOCTb, TeMnepaTtypa U T. A.);

- UCTOPWM 3KCNyaTaLum U TEXHUYECKOro oBCnyXMBaHus;

- KOHCTPYKLMM MaLUWHbI;

- MUCTOPWM ee HEUCTIPABHOCTEN UMK 0TKa30B;

- MpeablayLinx AaHHbIX U3MEpPeHUIA aKyCTUYECKOW aMUCCUN.

Ona npaBUnbHON UHTepNpeTaLWM pesybTaToB U3MepeHuii HeoBX0AMMO Hanuune CooTBeTCTBYIOLIENH
3KcnepumeHTanbHoi 6a3bl 4aHHBIX UK 3HAHKA 6a30BOr0 YPOBHS, COOTBETCTBYICLLENO HOPManbHbIM YCNOBU-
SIM NpUMeHeHNs1 MallHbl. Ba3oBbIl ypoBeHb NpeacTaBnseT coboil 3Ha4eHUA COBOKYMHOCTU KOHTpOnupye-
MbIX MapaMeTpoB, MoflydaeMblX, Korga W3BEeCTHO, YTO MallMHa HaxoauTCsl B XOPOLeM TeXHUYeckoM
COCTOSIHAM U paBoTaeT B cTaBUNbHOM pexume. PesynbTaTel Nocneayowmnx MaMepeHnin cpasHuBatoT ¢ 6aso-
BbIM YPOBHEM ANSA BbIABMEHNA BO3MOXHbBIX OTKITOHEHUN.

Ons MawuH, paboTalolmX B HECKOMbKUX pexumax, MoXeT ObiTb YCTaHOBINEHO HeCKONbKo 6a3oBbiX
YPOBHEN — No oAHOMY ANS KaXAoro KOHTPOANpYyeMoro pexuma. na malmvH, BBOAUMBIX B 3KCNyaTauuio
nocre NoKynky UM pemMoHTa, MOXeT GbITb YCTaHOBMEH Nepuoa nNpupabaTeiBaHus. B TeueHue aToro nepuoga
(HecKkonbKUX OHEN UM Hegenb) MOTYT HabNtoAaTLCA M3MEHEHUA KOHTPONUPYEMbLIX NapaMeTpoB. PesynbTathbl
n3mMepeHuid, NpoBeaeHHbIX B Nepuogd npupabatbiBaHUA, He cneayeT UCNofb3oBaTb AN OPMUPOBaHUA
6asoBoro ypoeHsl. 5a3oBbIi ypoBeHb MOXeT 6biTb onpeaeneH Takke Ans o6opyaoBaHua, yxe AnUTenbHoe
BpeMsi HaxoAMBLUErocs B 3KCNiyaTtaLuum, HO ANA KOTOPOro TOMNbKO celvac HauMHaIOT NPUMEHATL METOA aKyc-
TUKO-3MUCCUOHHOTO KOHTPONS.

8 AHanus gaHHbIX U NpeAacTaBneHue pe3ynbLTaToB

OcHoBHasa Liefb aHanMsa COCTOMT B YCTaHOBMEHUN CBA3U MeXAy aKyCTUKO-OSMUCCUOHHBIMU XapakTe-
PUCTUKAMK 1 YCTIOBUAMM paBoThl MaLLWHbI, U3MePeHUN OTKIoHeHUIA oT 6230801 NUHUW ANA NAeHTUdUKaLUN
COCTOSIHUS MaLUUHBI.

Kputepuamu, npuMeHSEMbIMA NPU KOHTPOME COCTOSIHUS MalUMH METOAOM aKyCTUYEecKoW 3muccuu,
MoryT 6bIThb crieayrolme:

a) MoBbILIEHWE CO BPEMEHeM akTUBHOCTM UCTOYHMKOB aKyCTUHECKO amMmmccuu;

b) 3HauyeHMs aKycTUKO-OMUCCUOHHBIX XapaKTepUCTUK B YCTAaHOBUBLLEMCA pexnMe paGoTbl MalunHBI;
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C) MosIBNEHWE B curHase akycTUYeCcKOn SMUCCUU XapakTepHbIX 0COBEHHOCTEN, OTCYTCTBYHOLUMX B CIy-
Yyae XOpoLLero TeXHUYEeCKOro COCTOSIHMSA MallUWUHbI;

d) cneumanbHble MHCTPYMeHTarbHble KpUTEPUUW, onpeaensiemMble N3roTOBUTENEM CPEACTB N3MepeHNiA;

e) HanuM4ve amnanTygHon MoaynsaumMM curHana akyCTMYecKon 3aMUCCUN € YacTOTON, XapakTepHon Anst
JaHHoro aedekTa.

9 Mpoueaypbl

YcnewHoe npuMeHeHne MeToda akyCcTU4eCckon 3MUCCUN HEBO3MOXKHO 6e3 perynsipHbIX TOMHbIX U3Mepe-
HUN KOHTpONMpyeMmbIX NapameTpoB. OTo TpebyeT oT nepcoHana paspaboTku, OLUEHKN KavecTsa U NpuMeHe-
HUA OOKYMEHTUPOBAHHBLIX MNpouedyp MUCMbITaHWA, a Takke MOHUMaHWA BO3MOXHBIX OrpaHUY4eHUn 3TUX
npoueayp. TpeboBaHWA K KOMMNETEHTHOCTM MNepcoHana, WCNoMb3yLWero Metod akycT4eckol 3MUccuu,
yctaHoBneHsl 8 UCO 18436-6.
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MpunoxeHne QA
(cnpaBo4HoOe)

CBeaieHMA 0 COOTBETCTBUU CChINOYHLIX MeXAYyHapoAHbIX CTaHAAPTOB HaLUOHalNbHbIM CTaH4apTam

Tabnwuuya JA1

Poccuiickon ®egepanum

0O603Ha4eHne CCbINOYHOro

MeXOyHapoaHoro cog'gee:i:;m 0O603Ha4eHne 1 HaMMEHOBaHME COOTBETCTBYIOLLEro HaLMOHANBHOro cTaHaapTa
cTaHpgapTa

ISO 2041 IDT FOCT P NCO 2041—2012 «Brnbpauusi, yaap v KOHTPOIb TEXHUHECKOIO CO-
CTOSIHUS. TePMUHBI 1 onpeaeneHns»

ISO 12716 IDT FOCT P NCO 12716—2009 «KoHTponb HepaspyLawmn. AKycTuyeckas
amucensi. Cnoeapb»

ISO 13372 IDT FOCT P MCO 13372—2013 «KoHTpOrnb COCTOAHUA U ANArHOCTUKA MalLLWH.
TepMUHbI 1 onpeaenexHns»

ISO 18436-6 IDT FOCT P NCO 18436-6—2012 «KOHTpoOnb COCTOSHUSA U ANArHOCTUKa ma-

wuH. TpeboBaHusi K kKBanudukauum n oueHke nepcoHana. Yacts 6. Metoa
aKyCTU4ECKON 3MUCCUUN»

BETCTBUSA CTaHOAapPTOB:

- |IDT — naeHTHYHbIE CTaHAAPTHI.

MpumedaHune— BracToswen TabnuLe NCNonb30BaHo Crieayollee YCnoHoe 0603HaueHmne cteneHun cooT-
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ISO 17359, Condition monitoring and diagnostics of machines — General guidelines

EN 13477-1, Non-destructive testing — Acoustic emission — Equipment characterisation — Part 1: Equipment
description

EN 13477-2, Non-destructive testing — Acoustic emission — Equipment characterisation — Part 2: Verification of
operating characteristic

EN 13554, Non-destructive testing — Acoustic emission — General principles

ASTM E976-05, Standard Guide for Determining the Reproducibility of Acoustic Emission Sensor Response
ASTM E1106-86, Standard Method for Primary Calibration of Acoustic Emission Sensors

DSTU 4227, Guidelines on acoustic-emission diagnostics of critical objects
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