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Mpegucnosune

1 PA3PABOTAH OTKpbITbIM aKLMOHEPHbIM 06LLEeCTBOM «HayuyHo-uccnenoBaTesibCkuii LLEHTP KOHTPO-
NS M ANarHoCcTUKM TexHuyeckux cuctem» (AO «HULL KO»)

2 BHECEH TexHu4yeckum KOMMTETOM Mo cTaHdapTusaumnm T K132 «TexHuyeckas gnarHoctuka»

3 YTBEPXJEH W BBEJEH B AENCTBWE [pukasom deaepansHOro areHTCTsa Mo TEXHUYECKOMy
perynupoBaHuio n MeTponorum ot 24 Hos6ps 2016 1. Ne1775-cT

4 BBEJEH BMNEPBbIE

MpaBuna npuMeHeHUs HacTOALLEro cTaHgapTa ycTaHOB/MEeHbl BcTaTbe 26 PefepasibHOro 3akoHa
0T 29 uioHa 2015r. Ne 162-93 «O cTaHgapTu3auun B Poccuiickoii ®egepaunn». NHcopmauns 06 nameHe-
HUAX K HAC T oALLeMy CTaHAap Ty Ny6nKyeTCs B eXerogHom (Mo CoOCTOAHMI0 Ha 1aHBaps TekyLiero roga)
NHopMaLoOHHOMYKa3aTene «HauoHanbHble CTaHaapThi». a 0huLManbHbIi TEKCT n3MeHeHuli nnonpa-
BOK— B €XeMeCsAYHOM MH(OPMaLMOHHOM yKasaTene «HauuoHanbHble cTaHjapTbi» B cnyyaB nepe-
cMOTpa (3ameHbl) WM OTMEHbl HAacTOAWEro craHjapTa CoOTBeTCTBYWLee yBefoMeHne OyaeT
ony6/MKoBaHO B G/vKaileM BbIMYCKe €XemMeCAYHOro UHMOPMaLMOHHOFo ykasaTens «HauuoHanbHble
cTaHgapTbi». CooTBeTCTBYWWAan WHpopMaunsa, ysefloMNeHne N TeKCThbl pasMellalnTCca Takke B
NHChOpPMaLMOHHON cucTeme 06LLero NonbL30BaHNa — Ha ohuLManbHOM caiiTe PefepanbHOro areHTCcTBa
N0 TEexXHNYeCKOMY perynMpoBaHunio u MeTpoaorune ceTu IHTepHeT (www.gost.ru)

© CraHpgapTuHdopm, 2016

HacTosuii cTaHAapT He MOXeT GbITb NO/IHOCTLIO UM YACTUUHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro nsganus 6e3 paspelleHus ®efepasbHOrO areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeBepneHune

B npouecce akcnayaTaymm MHOTMe afieMeHTbl KOHCTPYKLMIA paboTatoT B yCNOBUSIX MasoLMK/I0BO ycTa-
nocTu. Hactaguu Ao 3apoXAeHUs U PpasBUTUS MaKpOTPELLMHbI BbIAENSAOT NepUoj, CBSA3aHHbI C U3BMEHEHNEM
CTPYKTYpbl, 3aPOXAEHNEM U HAKOMNIEHNSA PACCEAHHbIX MAKPONOBPEXAeHWiA. MpoLecc HakonneHust NoBpexae-
HUIN HauMHaeTcs NpakTUYeckn cpasy nocne NPUNoXeHUss NePeMEHHOI Harpy3ku, NPOTEKAEeT CKPbITHO, Npak-
TMyeckn 6e3 BUAUMbIX BHELIHWX Mpu3HakoB. CKpbITble Mpouecchl gerpagauun matepuana npuBoasaT K
N3MeHeHNo PU3NKO-MEeXaHUYECKNX XapaKTepucTuk — Moaysieid ynpyroct, MpoYHOCTHbIX U APYrUX XapakTe-
pucTvK. 3aBepLlaeTcs Nepuof HakonaeHusi MoOBpPexAeHWii o6pa3oBaHMEM MakpoTpewuHbl. Mpy 3ToM no
ycnoBuaM 6e30nacHoii akcnayataummn Ans HEKOTOPbIX KOHCTPYKUMI MakpoTpelHa He gonyckaeTtcs. bonee
TOro, CTaBMUTCS 3a4a4a OLEeHKI CTENEHN Aerpajalmmn matepvana B npoLecce ero akcrnayaraumm

Mpouecc paspyleHuss 3aBUCUT OT MHOXEeCTBa (pakTOpOB, TEOPETUYECKU YUYECTb BKaj Kaxaoro u3
KOTOPbIX MPAKTUYECKN HEBO3MOXHO. DTUM 06 bACHAETCA 3HAUMTENbHbIN Pa36poc Kak pacyeTHbIX, Tak 1 aKcne-
pPVYMEeHTa/bHbIX faHHbIX. KOHTPO/Ib NOBpexXAeHuii B MaTepuasne B TeYeHne 3TOoro nepuoga ¢ NoMOLLbI Tpagu-
LMOHHLIX CpPefCTB Hepaspyllalowero KOHTPOMA 3aTpyfAHeH. Tem He MeHee, 3ajayM OLIEHKN CTEneHu
Aerpagauun ¢ MUCnosib30BaHMEM MeTOLO0B Hepaspyllatollero KOHTPoss pewakTcs. K Takum MeTodam
KOHTPO/14 MOXXHO OTHECTUN aKyCTU4eckme metoapbl.

HacToawuii ctaHgapT paspaboTaH ¢ Lesbio o6ecrneyeHnss MeToAnYecKoli OCHOBbI MPUMEHEHMUS aKyCTu-
Yyeckoro mMeTofa A5 onpeaesieHns NOBPEXAEeHHOCTU MaTepuana 31eMEHTOB KOHCTPYKLUIA, NogBepraembix
MaJIoLMKT0BbIM BO3EeNCTBUAM.

HacTosAwuii cTaHAapT ycTaHaBNMBaeT:

- cogepxaHve v nopsagok NpoBedeHns npouesyp U3MepeHuin Mpu akyCTUYEeCKOM KOHTPOsie MOBpeXx-
[E€HHOCTY CTasIbHbIX KOHCTPYKLUMOHHbIX MaTep1asnos

- Tpe6oBaHus KannapaTtype 1 NporpaMMHOMY o6ecneyeHunto, NPUMeEHsIEMbIM B NpoLLecce n3mMepeHuii

- Tpe60oBaHuNA K 0hopMIEHNIO Pe3y/ibTaToB KOHTPONS.
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

PacueTbl 1 ncnbiTaHNa Ha NPOYHOCTb

AKYCTUYECKUM METOJ ONPEAENEHUA MOBPEXAEHHOCTU
MPY MANTOLMKNOBOW YCTANIOCTWN CTAMN

O6uwue TpeboBaHns

Calculation and strength testing. Acoustic method for determination of damage under low-cycle fatigue of steel.
General requirements

[Nata BBegeHna — 2017—10—01

1 O6nacTb NpUMEHEHUSA

HacTtoawuii ctaHgapT ycTaHasnuBaeT o6line Tpe6GoBaHMS K MEeTOAy BbIMOMHEHUS aKyCTUYECKUX
M3MepeHUidi AN onpeaeneHns BeSMUKMHbI HAKOMJIEHHON 3KCNyaTauuoHHOW MOBPEXAEHHOCTU CTaslbHbIX
KOHCTPYKTVBHbIX 3/1EMEHTOB, NOABEPraeMbIX MasOLMKI0BbIM YCTaNOCTHLIM BO3EACTBUAM.

PernameHTMpyemblii HacTOSILLMM CTaHAAPTOM METO/, NMO3BONSET Ha OCHOBaHWM KOMMeKca npoBe-
LEHHbIX U3MepeHuii caenatb OLEHKY YPOBHSI aKCNyaTalMOHHOM NOBPEXAEHHOCTV B TOUKE U3MEpPeHwuit npu
HEeU3BEeCTHbIX NapaMeTpax yCTasfloCTHbIX BO3/AeNCTBUIA.

HomeHknaTypa 06bEKTOB, NOBPEXAEHHOCTL MaTepunana KoToporo MoXeT 6biTb onpegenieHa B COOT-
BETCTBUY C PErNaMeHTPyeMbIM METOA0M, YCTAHAB/IMBAETCS B TEXHUUECKOM 3aaHNK Ha KOHTPO/b.

2 HopmaTuBHbIE CCbINKN

B HacTosWwem cTaHfapTe UCNOIb30BaHbl HOPMATUBHbIE CChISIKU HAa cneayoLme cTaHAapThbl:

FOCT 12.1.001 CwuctemacTtaHfapToB6e3onacHoCTU Tpyaa. YnbTpassyk. O6ume TpeboBaHus 6esonac-
HOCTK

FOCT 12.1.004 Cuctema cTaHgapToB 6e3onacHocTu Tpyaa. NoxapHasa 6e3onacHocTb. Obuwune Tpebo-
BaHWA

FOCT 12.1.038 Cuctema cTaHAapToB 6e3onacHocTu Tpyga. JnekTpobesonacHocTb. [peaenbHO
[ONyCTVMble 3HAYEHUSI HANPSHXKEHWU NPUKOCHOBEHNSA 1 TOKOB

FOCT 12.2.003 Cuctema ctaHfgapToB 6e3onacHocTu Tpyga. O6opyfoBaHMe MNpPOU3BOACTBEHHOE.
O6wume TpeboBaHMa 6e30nacHOCTM

FOCT 12.3.002 Cuctema cTaHfapToB 6e3onacHocTu Tpyga. lMpoueccbl Npov3BoACTBEHHble. Oblwume
TpeboBaHuns 6e3onacHoCTy

FOCT 427 JInHelkn nsmeputenbHble MeTannyeckme. TeXHUYEeCKne yCioBus

FOCT 2768 ALETOH TEXHMYECKMNA. TEXHUYECKNE YC/IOBUS

FOCT 2789 LUepoxoBaToCTb NOBEPXHOCTU. MNapameTpbl U XapakTePUCTUKA

FOCT 6616 lMNpeob6pasoBaTtenun TepmoanekTpmyeckue. Ob6LLMe TEXHNUYECKNE YCI0BUS

FOCT 10587 CmO0/bl 3NOKCUAHO-ANAHOBbLIE HEOTBEPXKAEHHbIE. TeXHUYeckue ycnosmsa

FOCT 17299 CnuvpT 3TWIOBbIA TEXHUYECKMI. TEXHUYECKME YCOBUS

FOCT 20415 KoHTposib Hepaspylawlwmii. MeToabl akycTnyeckue. O6LLME NOMTOXEHNS

FOCT 20799 Macna vHaycTpuasbHble. TeXHUYeckue ycnosus

FOCT P 8.563 locyaapcTBeHHas cuctema obecnevyeHuss enHCTBa M3MepeHuii. MeToanku (MeToabl)
n3mepeHui

M3paHne ouynanbHoe
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FOCT P 12.1.019 CucTtema cTaHAapToB 6e3onacHocTu Tpyga. dnektpobesonacHocTb. Obwme Tpebo-
BaHWA U HOMEHK/aTypa BUA0B 3alunTbl

FOCT P 55725 KoHTposnb HepaspyLwatwwmii. NMpeobpasoBaTeny ynbTpa3BYKOBblE NMbe303/1€KTpUYeEC-
kne. O6Lne TexHuyeckne TpeboBaHNs

FOCT P M3K 60745-2-3 MalunHbl py4yHble 3nekTpuyeckme. BesonacHocTb M MeToAbl UCMbITAHWIA.
YacTb 2-3. YacTHble TpeboBaHuA K WANGOBasbHbIM, ANCKOBbIM LANMOBaSIbHBIM 1 MONNPOBA/IbHBIM Malln-
HaM C BpallaTesibHbIM ABVXEHNEM paboyero MHCTPyMeHTa

MpumeyvyaHune — MNpu NONL30BAHUN HACTOALLUM CTAHAAPTOM Lieiecoo6pa3Ho NpoBepUTL AeliCTBUE CCbINoY-
HbIX CTaHAAPTOB B WH(OPMALMOHHOW CcUCTEME O6LLEr0 MOMb30BaHUS — Ha OdMuManbHOM caiiTe ®efepanbHOro
areHTCTBa MO TEXHUYECKOMY PerysimpoBaHuio N MeTPosIorin B ceTn VIHTepHET UK No eXerofHoMy WHopMaLuoHHOMY
yKasaTeno «HaunoHanbHble CTaHAaPTbI», KOTOPbIV 0Ny6IMKOBaH N0 COCTOSIHWIO Ha 1 iHBaps TeKyLLero roga, v no Bbinyc-
Kam exxemMecsa4HOro MHPOPMaLMOHHOTO ykasaTens «HauoHanbHble CTaHAAPTLI* 3a TeKyLWWii rof. Ecim 3amMeHeH cCblfioy-
HbI CTaHAApPT, Ha KOTOpblli AaHa HeAaTUpPOBaHHAs CCblNKa, TO PEKOMEHAYETCS UCMNO/b30BaTh AeACTBYIOLLYI0 BEPCUIO
3TOro cTaHAapTac y4eToM BCeX BHECEHHbIX B flaHHYI0 BEPCUIO N3MeHeHWiA. ECin 3aMeHeH CCbINIoYHbIV cTaHAapT, Ha KoTo-
pblii AaHa JaTupoBaHHas cCblfika, TO PEKOMEHYeTCs UCNOb30BaTh BEPCUIO 3TOTO CTaHAApTa C yKasaHHbIM Bbille rof0M
yTBepXAeHus (NpuHATWS). Ecnu nocne yTBepxX/AeHUs HacTosLWero ctaHaapTa a CCbl/IOYHbIA cTaHAApPT, Ha KOTOpbI AaHa
[,aTMPOBaHHas CCblNKa, BHECEHO N3MEHEHMNe, 3aTparnBalLLee NoM0XeHNE, HA KOTOPOe faHa CCbifKa, TO 3TO NOJIOXEHNE
pekomMeHAyeTCca NpUMeHATb6Ee3 yueTa AaHHOro U3MeHeHNs. ECnn cCbiNoYHbI cTaHAapT OTMeHeH 6e3 3aMeHbl, TO Mos1oXe-
HME. B KOTOPOM JaHa CChiMNKa Ha Hero, PeKOMeHAyeTCs NPUMEHATb B YacTu, HE 3aTparuBatoLLeli 3Ty CCbifKy.

3 O603Ha4YeHns 1 cokpaleHuns

3.1 B HacTosLEM fOKYMEHTE NPUMEHEHDI crieaytoLine 0603HaYeHuns:

t, — 3afepxKa umnynbca CABUIOBOI BOJIHbI, NOMSPU30BAHHON BAOMb TEKCTYPbl MaTepuana ob6bekTa
KOHTPONS, HC;

2— 3ajepxka uMnynbca CABUIOBONM BOSHbI, NOSIAPM30BaHHON NONepek TEKCTYpbl MaTtepmana obbekra
KOHTPOJAA, HC;

f3— 3apepxka uMnynbca NPoL0NbHON BOSHbI, HC;

<0— YPOBEHb MOBPEXIEHHOCTH,

T— Temnepartypa NoBepxHOCTN 06beKTa KOHTPONA. °C;

kTs— TepmoakycTuyecknin koadphnymeHT cABUrOBbIX BOSH, 1/°C;

KN — TepMOaKyCTUYecknit KOadpPrLUMEHT NPOAOSbHbIX BOSH, 1/ °C.

3.2 B HacTosem cTaHapTe NPpMMEHeHbI CrieytoLine CokpaleHns:

OK — 061BbEeKT KOHTPONS;

M3MN — nbe3oanekTpuyeckuii NnpeobpasoBaresb;

CW — cpefcTBO M3MepeHuii;

COMN — cTaHfapTHbIi 06paseL, NnpeanpuaTus;

YW — ynbTpa3ByKOBOW UMNY/bLC;

LITC — uupkoHat TMTaHat CBUHLA.

4 O6wume nonoxeHus

4.1 MeTo[ 0CHOBaH Ha CyLLeCTBYIOLLEl 3aBUCMMOCTY MeXAy NapameTpaMun pacnpocTpaHeHuns ynpyrux
06bEMHbIX BOMIH UM YPOBHEM MUKPOMOBPEXAEHWU B CTPYkType cTanu OK. BO3HMKalWMX B npolecce ux
aKcnyaTauum.

4.2 B meToAe MCMO/b3ylOT PYYHOI cnocob ynbTpasBYKOBOIO 3X0-UMMYNbCHOrO KOHTAKTHOrO MpPO3BY-
YnBaHUA Cc NPUMeHeHneM NPAMbIX coBMeLLeHHbIX M3l BosiH pa3ninyHbix TMnos no FOCT P 55725.

4.3 KOHTpO/Ib OCYLLEeCTB/SAT N0 TEXHO/IOrMYECKON AOKYMeHTauum, paspaboTaHHol B COOTBETCTBUN
¢ Tpe6oBaHusaAmMu OCT 20415.

4.4 cnonb3yloT CXeMy Mpo3BYyUMBaHUA. COOTBETCTBYIOLLYIO 3XO-MeTOoAY Y/IbTPa3ByKOBOro KOHTPONS.
Cnocob BO36YXAEeHUS YNpyrux KonebaHnii — KOHTaKTHbIN. Buga nsnyvyaemoro curHana — pagnmonmnysbsc ¢
BbICOKOYACTOTHbIM (YNbTPa3BYKOBbLIM) 3ano/IHEHMEM, C NAaBHON orvbatouweit n achdekTMBHOl AnnTeNb-
HOCTbIO (Ha ypoBHe 0,6 OT MakCMMasIbHON aMnNANTyAbl) OT 2 4,0 4 NepUoA0B OCHOBHOW 4acTOThI.

4.5 V3mepsiemble XxapakTepUCTUKN MoBpexaeHHoe™ aBMATCA YyCpeAHEeHHbIMW No TOJIWMHE MmaTepu-
ana v naowann ynbTpassyKkoBoro nyyka.

4.6 HenocpefCTBEHHO U3MepsieMbIMU BeNMYMHAMW ABAAIOTCA 3afepXkn (Bpemsi pacnpocTpaHeHus
B MaTepuane) YW.

2
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4.7 BnuaHue TemnepaTypbl Ha TOYHOCTb M3MEPEHWSs WHAOPMATMBHbLIX aKyCTUYECKUX MnapameTpoB
YUMTbIBAKOT C MOMOLLBIO COOTBETCTBYIOLMX TEPMOAKyCTUYECKUX KOIPMULMEHTOB, UMELWMUX pasMep-
HocTb “C-1.

Wx 3HaueHns cogepxatca B 6ase gaHHbIX CY nnn moryT 6biTb NMOAYYEHbl 3KCMEPUMEHTANIBHO B COOT-
BETCTBUM C NPU/IOXEHNEM A.

4.8 XapakTepucTukn noepexnaeHHOCTV onpeAensaoT Ha OCHOBaHMM 06paboTku MaccuBoB MHOpMa-
TUBHbIX aKyCTUYEeCKUX NapamMmeTpoB C UCNO/Ib30BaAHNEM pe3ynbTaToB NpeaBapuTeibHbIX 3KCNEPUMEHTOB.

4.9 PekoMeHAyeMbli HaCTOALWMM CTaHAAPTOM MeTof MOXEeT CNYXUTb OCHOBO ANS1 COCTaB/eHWs
MeTOoAVKV BbINONHeHWs n3mepeHnii no FOCT P 8.563.

4.10 MMpw pa3paboTke METOAMKM BbINMOTHEHUS N3MePeHUii Heo6xoArMa ee BepuukaLns Ha OCHOBaHUN
npeAcTaBnuTeNbHON 6a3bl NcnbiTaHHbIX OK.

5 Tpe6oBaHus 6e3onacHoOCTU

5.1 KBbINO/IHEHUNIO U3MEPEHWIA ANA ONpeAeeHNsa NoepeXAeHHOCTU. pernameHTUpyeMbIMyN HaCTOALLMM
cTaHfapTom, fonyckalT onepaTopos, 06/1a4aoLWmx HaBblkaMun akcnayaTalmmn ncnosb3yemoro obopygosa-
HUSA, YMeIOLMX N0b30BaTbCA COOTBETCTBYOLWMMUN HALMOHA/IbHBIMU OTPACNEBLIMU HOPMATUBHLIMU U TEXHU-
YeckuMu JOKyMeHTamu, npoweawnx obyyeHmne pabote ¢ npumeHsembiMn CUl 1 aTTeCTOBaHHbLIX Ha 3HaHWe
npaBsua 6€30MacHOCTM B COOTBETCTBYHOLLE OTPAC/IM NPOMBbILLIEHHOCTMW.

5.2 Mpu npoBefeHUM U3MEPEHUIA onepaTop [O/MXeH pykoBogcTBoBaTbess [OCT 12.1.001,
FOCT 12.2.003. FOCT 12.3.002 n npaBuiamu TEXHUYECKON 6e30MacHOCTU MU 3KCnyaTalmmn afekTpoycTa-
HOBOK noTpe6uTenelino FOCT P 12.1.019 n TOCT 12.1.038.

5.3 VI3mepeHus NpoBOAAT B COOTBETCTBUN C Tpe60OBaHMAMY 6€30MacHOCTH, YKasaHHbIMU B MHCTPYKLUK
no aKcnayartauuu annapaTtypbl, BXOASALWEN B cOCTaB Ucnosb3yembix CA.

5.4 TMpu opranusauuy paboT No NpPOBEAEHUI0 U3MEPEHMWIA A0/KHbI GbiTb CO6M0AEHbI Tpe6oBaHUs
noxapHow 6esonacHocTn no FOCT 12.1.004.

6 TpeboBaHVA KcpeacTBaM U3MepeHUi

6.1 B kavyectBe C/ ncnonb3ytoT ycTaHOBKM, CKOMMOHOBaHHbIE N3 CepuiiHON annapaTypsbl, Wi cneyma-
NN3MpPOBaHHbIE yNbTPa3ByKOBblE NPUOGOPLI, CEPTUNLMPOBAHHBIE M NOBEPSEMbIE BYCTAHOB/IEHHOM NOPSAAKE.

6.2 BcBoem coctaBe CU fo/mkHbI cogepxatb cnegytowme Mart:

- NpsIMOli COBMeELLLEeHHbI Npeobpa3oBaTenb NPOA0SIbHbIX BOMH ThMa M111-5.0 no FOCT P 55725;

- NpsIMOli COBMeLLleHHbIV Npeo6pa3oBaTenb CABUIOBbIX BOH Tuna M111-5.0 no FOCT P 55725. Hanpu-
Mep. npeo6pasoBaTtenntuna V155-RB. V155-RM, V156-RM nnu cneumanbHO U3roTOBJIEHHbIE MO TEXHO0TUMN,
npuBeAeHHON B NpuaioxeHum b.

6.3 BcrnomoraTesibHble YCTPOCTBA U MaTepuabl

6.3.1 LnundoBanbHbIii NHCTPYMEHT AJ15 MOAroToBKM noBepxHocTy no FOCT P M3K 60745-2-3.

6.3.2 TepmonpeobpasoBaTtesib NOBEPXHOCTHbIV Tna TMNM 13 nav TMM 10 no FOCT 6616 gnsa nsmepe-
HUS TemnepaTtypbl noBepxHocTy OK.

6.3.3 O6e3xupuBatowas xuakoctb (cnuptno FOCT 17299 unu auetoH no FOCT 2768) ana NOArOTOBKA
NOBEPXHOCTH.

6.3.4 KoHTakTHasi XWAKOCTb A/1s BBOAA MNPOAOMbHBLIX KonebaHuuii (MHAyCTpuasibHOe Macsio Mapok
WN-30A. N-40A. N-50A no FOCT 20799. Boga).

6.3.5 KoHTaKTHas XnAKocTb A5 BBOAA CABWUrOBbIX KonebaHwii (anokcugHas cmona no FOCT 10587,
xnakoctb SWC. mMep), BA3KOCTb KOTOPOW Npu TeMnepaType U3MepeHuns A0/MKHa COOTBETCTBOBATbL BA3KOCTU
3MoKcuAHoW cmonbl Npu Temnepatype 25 aC: ot 12 go 25 kr/(m mc) no FOCT 10587.

6.3.6 EMKOCTU ANl XPaHEHUSI KOHTAKTHOM XUAKOCTU, KACTU AN1A HAHECEHMSI KOHTAKTHOM XWUAKOCTU Ha
NoBEpXHOCTb M3Aenuii, BETOWb AN MPOTUPKM YNbTPa3BYKOBOIM annapaTypbl M pyK onepartopa, NnHelka
MeTannunyeckaa 500 mm no FOCT 427 gna pasmetkn OK, mapkep wiv Men ANS HaHeCeHUs MeTOoK Ha npo-
KOHTPOIMPOBAHHbIE U3AENNS, XypHas 41 BEAEHUS NPOTOKO1a KOHTPO/IS.

6.4 CW pomxHbl o6ecneymBaTtb NpoBeAeHNE U3MEPEHNUI 9XO-MeTOAO0M C Ucnonb3oBaHnem YW c nna.-
HoOi1 ornbatoLeit.

6.5 CW pomxHbl obecneunBaTb AUCKpEeTU3ALMIO YNbTPA3BYKOBOrO CUrHama C 4acToToi, NpeBocxoas-
el He MeHee yeM B 10 pa3 makcumasbHyo 3dPeKkTUBHYI0 YacToTy ncnonb3yemoro Marl.

6.6 CW gomkHbl cogepxaTtb aHanoro-umdposbie npeobpasoBaTesniv ¢ paspsagHOCTbIO He MeHee 12.
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6.7 MepBnyHasa akycTryeckas nHopmMaLms 418 KaxX40ro M3MepeHust fo/HKHa NOCTOSHHO XPaHUTLCS Ha
BHELLHUX HOCUTENAX, 3alULLEeHHbIX OT HeCaHKLMOHMPOBAHHOro A0CTYMNa.

6.8 [okymeHTauus CU gomkHa cofepxaTb METOAUKY BbINOSHEHUS U3MEPEHUIA, a TakkKe AOKYMEHTHI,
ycTaHas/MBawLyme:

- Ha3Ha4yeHue nobnactb NnpuMeHeHusa CU;

- cOCTaB M OCHOBHbIe XapakTepuCTMK/ CPeACTB annapaTHoro 1 NporpamMmMHoOro obecneyeHusi, Bkawva-
loLLMe MOrpeLlHoCTb M3MepPeHNsa napameTpos YU,

- MEeToAbl CpencTBa AOCTUXEHUS cCOBMeCTUMOCTH CU. BTOMUYMCIe MHCDOPMALMOHHOW, 3/1EKTPUYECKO,
SHEepreTMYecKo, NPOrpaMMHOIA, KOHCTPYKTOPCKOIA, 3KCnyaTaLMoHHOA.

6.9 OnucaHne PYHKUMOHaNbHbIX BO3MOXHOCTe CW B 3KcnnyaTauWOHHbIX, KOHCTPYKTOPCKMX 1
NporpamMmmHbIX JOKY MEHTaX AO/DKHO COAepXaTh XapakTepUCTMK/ annapaTHOro N nporpamMmMHoro obecneyeHus.

6.10 3kcnnyaTaunoHHble xapakTepucTukn CU Ao/KHbI COOTBETCTBOBATb TPEOOBAHNSAM TEXHUYECKMUX
YCNOBWIA 1 HACTOSALLEro cCTaHAapTa.

6.11 [lpu onpedeneHun ypoBHSA 3KCMyaTauMOHHOW noBpexaeHHocT npumeHsoT COlMN ¢ ucxogHoi
cTpykTypoii matepuana OK. Kaxabiii COM fokeH 6bITb aTTECTOBAH Y UMETb CBUAETE/IbCTBO 06 aTTecTaumm n
nacnopT. COI f0/MKHbI NPOXOAUTb NEPUOLUYECKYIO, a Takke B CreunanbHbIX Cydasax BHeouyepeaHyto atTec-
Tauuio (Be4OMCTBEHHYIO NOBEPKY) BYCTaHOB/IEHHOM B OTPaC/v Nopsigke.

6.12 PaccTosiHue loT ueHTpa COMN f0 6OKOBbIX rpaHeli l0/HKHO ObITb HE MEHEE 3HAaUYEHUS, BbIYNCIAEMO-
ro no choopmyne

/= r+ tgjarcsinfo.61y-10 3jj>| 4h - —~ —103]j <D

roe n— paguyc usnydarens MN3rl. V,— ckopocTb ynpyrux npogosibHbIX BOH B MaTepuane OK. h — TonwuHa
COnN, f — HoMUHaNbHas yYacToTa NnpeobpasoBaTens.

7 TpeboBaHUA KOb6bEKTAM KOHTPOSA

7.1 Martepuan OK He fO/KeH codepXaTb HefoMyCTUMbIX PACC/OEHWIA, BKNIOYEHUIA N ApYTUX BUAUMbIX
nedekros.
7.2 lWepoxoBaTocTb noBepxHocTn Ra OK B Toukax namepexumii — He 6onee 2.5 mkm no FOCT 2789.

MpumeyaHune — MeToA He rapaHTUpyeT TpebyeMyio TOHYHOCTb onpefenieHns NoBPeXeHHOCTU. eC/N LEepPOoXo-
BaTOCTb NOBEPXHOCTU OK B TOUKax n3mepeHuii Re npesbiwaeT 2.5 MKM.

7.3 Temnepatypa noBepxHocTu OK gomkHa 6biTb B npegenax ot 5°C o 40 °C.

7.4 Mepep yctaHoBKoi M3 noBepxHocTb OK ounLLalOT OT rPsA3un, OKaNINHbI, PXABUUHbI 1 06e3XUpK-
BatoT.

7.5 PaccTosHve /0T TOYkM BBOAA aKyCTUYeCKOW BOJIHbI A0 60KOBbIX rpaHeil OK f0/mKHO 6bITb He MeHee
3HayeHus, BbluMcAssemMoro no gopmyne (1).

8 MoarotoBKa K NpoBeAEeHUI0 N3MepeHunii

8.1 lMoAroToBKa K M3MepPEeHMsM A0/MKHA BKIOUYaTb B Ce6s cneaylolime opraHu3aLnoHHO-TeXHNYeckue
MeponpuaThs;

a) noaroToBsky (Mpy HEO6XOAMMOCTUN) NOBEPXHOCTN MeTanna K KOHTPOJI COr/lacHo 7.2;

6) obecneyeHune 6e3onacHOCTU paboTbl NepcoHana, oCyLecTBAALIEr0 KOHTPO/Ib, B COOTBETCTBUMN C
WHCTPYKLMAMM MO TEXHVKe Be3onacHocTy;

B) NoAroTosky k pabote CU.

8.2 MoparoToBka k paboTe CU fomkHa BkI4aTh B cebs:

a) OCHOBHble pab6oThbl No noaroToBke CW mocne TPaHCNOPTUPOBKM WU XpaHeHWs B COOTBETCTBUU
C aKcnnyaTalOHHOW okyMeHTauueli Ha CU;

6) OCHOBHble paboTbl MO MOHTaxy ¥ Hanagke CW nepep npoBefeHWEM KOHTPO/SS B COOTBETCTBUM C
3KcnyaTaunoHHON fokyMeHTaumen Ha CU;

B) npoknaaky (Mpm Heo6XxoAUMMOCTHN) KabenbHbIX IMHUIA CBA3M MeXAy npeobpasoBatessiMu U n3mepu-
TeNbHbIM 6110kOM CU;

r) yctaHoBky napameTpoB C/ B ucxofHoe COCTOSIHUE;

1) u3MepeHune Temnepartypbl noBepxHocTn OK ¢ norpelHocTbio He 6onee 1 °C.

8.3 KauecTtBo noBepxHocTu COIN fo0NXHO COOTBETCTBOBATL TPe6OBaHNAM 7.2.
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9 TlMpoBegeHne namepeHni

9.1 Mpouecc onpeaeneHus 3KChsyaTauMoOHHON noBpexaeHnocTn Matepuana OK akycTUYeckum
MEeTOA0M COCTOUT U3 CrieyHLLNX 3Tanos:

- npoBepka paboTocnocobHOCTU annapatypbl:

- NOAroTOBKA TOYEK U3MEPEHWUIA;

- NpoBeAeHne n3MepeHuin npeobpasoBaresiiM1 pa3iMyHbIX TUMOB;

- pacyeT noBpexgeHnocTn matepuana OK B TOUKax M3MepeHuii.

9.2 NMpoBopHa paboTocnocobHocTn CA

MpoBepKy paboTOCNOCOGHOCTU NPOBOAAT B COOTBETCTBMU C PYyKOBOACTBOM MO 3KCMyatauuym Ucnosb-
3yembIx CWU.

9.3 MNpoBeaeHne N3MeEpPEHNI

9.3.1 CmauumBatT noBepxHocTb OK B TOUKax MU3MEPEHUI KOHTAKTHOW XWAKOCTbIO /19 BBOAA CABUrOBbIX
BOJH.

9.3.2 YcTaHaBnMBalT B TOYKE M3MEpeHuit npeobpasoBaTtesib CABUTOBLIX BOSIH, OPUEHTUPYS €ro
HanpaBfeHnem nonsipusauunm BA0b TEKCTYPbl Matepuana B TOUKe U3MEPEHWA.

NMpumevyaHune — Ans OK c HEM3BECTHLIM HanpaB/eHWEM TEKCTYpPbl 3KCNEePUMEHTa/IbHO yCTaHAB/IUBAKT 3TO
HanpaB/fieHue, 4151 Yero NPOBOASAT U3MEPEHUS 3aJEPXKU UMMY/bca CABUIOBOI BO/HbLI, Bpallas npeobpasoBaTtesb BOKPYr
BEPTMKa/IbHOM ocu. HanpasieHuto TeKCTypbl COOTBETCTBYET MakCUMasibHoe 3HadYeHue, paBHoe . 3HaYeHne 3afepXku npu
nepneHAVKyNSpHO opueHTaummn npeobpasoBaTens COOTBETCTBYeT BENUYMHE [T-

9.3.3 lNpoBOAAT HEO6XOAMMOE KO/TIMYECTBO U3MEPEHWI 4151 TOTO, YTOGbI hakTUYeckas NOrpeLlHOCTb He
npesocxoguna 4onycTUMON.

9.3.4 BypHasne KOHTPOss OMKCUPYIOT NOSTyYEHHOE 3HaUYeHne 3a4epxkn f,.

9.3.5 MosopaumnsaloT npeobpasosartenb Ha 180 rpagycos.

9.3.6 MoBTOPSAT N3MepeHus no 9.3.3, PUKCUPYIOT NOYyYEHHOE 3HAYEeHUE 3aepXKu t2.

9.3.7 3aMeHSA0T KOHTaKTHYI0 XMAKOCTb Ha XWUAKOCTb A/19 BBOAA NPOA0JIbHbIX KO1e6aHUiA.

9.3.8 BTOUKe n3mepeHunii ycTaHaB/IMBalOT NpeobpasoBaTesib NPOAObHbLIX BOSTH.

9.3.9 MNoBTOpSAOT N3MepeHns no 9.3.3, PUKCUMPYIOT NONYyYEHHOE 3HAaYEeHUe 3a4epXkkm t3

10 O6paboTKa pe3y/ibTaTtoOB U3MEpPEHU

10.1 Ecnu temnepatypa nosepxHocTn OK ToTnnuyaetcs ot 20 eC He 60nee yem Ha 10 °C.paccuuntbiBatoT
6e3pasmMepHbIii akycTuyeckuii napameTp no opmyne:

d=d | d~ )
2

rpecd, * ——1, =——1
3 h
10.2 B TOoMm cnyyae, ecnu Temnepatypa nosepxHoctn OK T oTnumyaetcs ot 20 °C 6onee yem Ha 10 °C,

napameTpsl rf,, d2paccuntbiBatoT No popmysiam

d - M1-Kfg(r-20)] ©)
" M1-K,(F-20)r
d . M1-Kls<7-20)} (4)

2 131-K,<r-20)] «

10.3 PaccuuTbiBaloT akyCTUUECKYH XapaKkTepucTUKy NOBPEXAEHMOCTM No hopmysie
d‘-d,
roe d0O— HauanbHoe 3HaueHue napameTpa d. COOTBETCTBYlOLEe HenoBpexefeHHoOMy MaTepuany OK unu
COn, cI’ — npeAenbHOe 3HaueHne napameTpa d, COOTBETCTBYIOLLEE NOSIB/IEHNIO MAKPOTPELLMHBI.

MpumeyaHue — Ecnv 3HaueHne BeMUMHbI d * oTCyTCTBYET B 6a3e AaHHbIX CY. OHO [O/MKHO GbiTb NOMYYEHO
B X0/€e NpeABapuTe/IbHbIX 9KCNEPUMEHTOB.
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10.4 BenmunHy noBpeXxAeHHOCTU ONPeAensiioT NyTeM pPeLIeHNs CpeacTBamMy NporpaMMHoro o6ecneve-

HUSA Ucnonb3yeMbix CY cneaytoLero ypaBHeHus:
w= (1 - c0)0'3+Z+Z. >
W -1V,
roe Z = — —is W — oTHOCUTE/bHAsi NOJHAas 3Heprus, 3aTpayeHHas Ha njaacTuyeckoe AedopMUpoBaHue,

Wj — COOTBETCTBYET €0 3HAUEHWI0 HA HAYa/IbHOW CTaAWM HAKOMMEeHUs YCTaNOCTHLIX NOBpexaeHuit (3aBep-
LIeHUIO CTafun 3apoXAeHUs MOBPEXAEHWIA), BeNMUMHY 1YonpeaensioT u3 peLleHnsi ypaBHEHNS

Afza(l-W) W. %)
roe a — aMnmnMpuvecku no,u,6v|paema;| KOHCTaHTa.

11 OdopmieHue pe3ynbTaTtoB U3MEPEHUI

11.1 Pe3ynbTaTbl MU3MEPEHU DUKCUPYIOT B XXypHasie, hopMa KOTOPOro npMBeeHa B NpunoxeHun B.

11.2 [lononHuTenbHble CBEAEHUS, Nog/exalime 3anmcu, NopsAok ohopMIEHUS U XpaHeHUs XypHana
(nnn 3aKNOYeHUs) ycTaHaB/IMBAKT B TEXHUYECKON OKYMEHTAL MM Ha KOHTPO/b.

11.3 Ecnu onpepferneHue 3kcnjayatauvoHHON MOBpexAeHHocTM MaTtepumana OK sBASAKTCA yacTbio
Hay4yHO-uccnenoBaTeNbCKMX paboT, pesynbTatbl U3MepeHuii ohopMIAT B COOTBETCTBUM C 06LWUMU Tpebo-
BaHUSMW 1 NpaBuiamMn o)OpM/IEHNS OTHETOB O Hay4HO-NCCef0BaTesIbCKnx paboTax.

11.4 PesynbTaTbl 06CNef0BaHNsA COXPAHSAIOT 40 C/ieAyoLWero KOHTPoss.
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Mpunoxexve A
(o6sA3aTenbHoe)

OnpegeneHne TepMoakycTUYeckmx KoadpuuneHToB

A.1 OnpepeneHve TepMoakycTuyeckux koaduumeHtoB kn (kTi, KN) NpoOBOAAT Ha OCHOBaHUWU WCCNefoBaHUSA
perpeccroHHbIX 3aBUCUMOCTEN 3aiepXeK MMMNYIbCOB YNPYrux BO/IH COOTBETCTBYIOLMX TUNOB [T10T Temnepatypsl T COIM.

A.2 Vi3smepeHune TemnepaTypHbIX 3aBucumocTeil nposoaaT Ha COM maTepuana OK B nabopaTopHbIX YCI0BUSAX.

A.3 O6pasubl HarpesalwT [0 Temnepatypbl 80 “C. 3arem AN paBHOMEPHOro pacnpejefieHns Temneparypbl
BbIAEPXMNBAIOT NPU KOMHATHOI TemnepaType 0 AOCTUXeHWUA TemnepaTypbl NOBepXHOCTN o6pasua 60 *C.

A .4 Tlo mepe ocTbiBaHNA o6pasua c uHTepeasoM 5°C npoBoaAaT U3MepeHne TemnepaTypbl NOBepxXHOCTU o6pasua I,
1 COOTBETCTBYIOLWMX 3aaepxek tk(i) 4N KaXAoro /-ro 3HaueHnsa TemnepaTypbl.

A.5 TepmoakycTuyeckme koahpuuneHTbl paccunTbiBaloT No hopmyne

A.6 TMpy n3mepeHnax UCNoAb3YT OT TpeX 40 NATM 06pa3LOoB C yCpeAHEHNEM pe3ynbTaToB.
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Mpunoxexne b
(cnpaBoyvHoOe)

TexHONorns N3roToBAIEHNA NPAMbIX COBMELLEHHbIX Npeobpa3oBaTtesieil CABUTOBbIX BOJH

B.1 AKTMBHble 3/1eMeHTbl OpurMHanbHbix M3l n3rotasaneaoT 3 nonycabpukatos nbesokepamukn tmna LTC B
chopme Nonsapn3oBaHHbIX NI0OCKMX GPYCKOB NyTeM UX PaCnuUIK1 aniMasHbiM KPYroM ¢ OXJ1aXAeHneM BOAHOM aMyibcueil Bo
nsbexaHune genonspusayum.

5.2 Cxema paspesku npusegeHa Ha pucyHke b6.1.

1 — snexTpoabl nonyda6pukarta, nonyUeHHble NyTeM exnrannsa cepeépa: 2 — HanpasieHue NONAPU3aLUM:

3 — HanpaB/ieHue paspesku

PucyHok B.1 — Cxema pa3pesku nonsipu3oBaHHbIX NonydabprkaTos npyu U3roToBMEHUN akTUBHbIX 3neMeHToB M3l

5.3 To/LWMHY NNACTUHOK ONpeaenstoT no doopmyne
A'J§/-' 5'1>

rae V(— CKopocTb CABUTOBbIX YNPYTMX BOJIH B Mbe30Kepamuke.

B.4 Mony4yeHHble Nbe30NNacTUHKN WANGYIOT, HO He MOANPYIOT, T. K. NOAIMPOBKA 3aMeTHO CHMXaeT KoathPULMeHT
3/1eKTPOMEXaHNYeCcKoil CBA3N ANa npeobpasoBaTesnei CABUIOBbIX BOJIH.

b.5 Ha ofHy 13 CTOpOH N1aCTUHOK METOAOM BaKyyMHOrO HamnblJIEHNA HAHOCAT KOHTaKTHbIV cnoli meTanna (MoXHO
McnonbL30BaTh CEPe6PO UM HUKENb) TONWMHON He MeHee 0.5 MKM.

B5.6 Ha HanblneHHbIli cnoli MeTanna anekTpoNnTUYeCKn HAHOCAT Col Mean ToNLWKHOV He MeHee 0.1 Mm.

B5.7 KoHcTpykumsa npeobpasoBartens n3obpaxeHa Ha pucyHke b.2.

1— nbe3onnacTUHKa. 2 — KOHTAKTHbIN CNoii: 3 — MexaHuueckuii gemndep: 4 — meTannnyecknit akpaH: 5 — komnayg.

6 — BbICOKOYACTOTHbI kabenb

PucyHok 6.2 — KoHCTpyKuuA nbe3onpeobpa3oBaTens CABUIOBbIX BOJH
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6.8 MexaHuuyeckuii gemndep 3 B hopMe nupamufbl M3rotaBAnBalT M3 NAACTUPULMPOBAHHOW 3MOKCUAHOWA
CMOJIbl, B KOTOPYIO B 06BEMHOM COOTHOLWEHUN 1:1 BHOCSAT HANOMHUTE b U3 MENIKOANCNEPCHOW CBUHLLOBOW CTPYXKN Un
13 BOMIb()pamoBbIX LAPUKOB CO cpeAHuM gnameTpom 0.05 mm. [loCcTaToO4HO BbICOKas MJOTHOCTbL MaTepvana nupamuibl
obecneynBaeT ee BbiCOKMe gemndupylolie CBOICTBa, a co3jaBaBLUNIiCA rpafAneHT NAOTHOCTU NO BbiCOTE NMpaMuibl
cnoco6CcTBYeT yMeHbLUEHUIO aghhekTa napasnTHbIX NepeoTpaKeHid ynpyrux BoJIH OT ee GOKOBbIX rpaHeil.

6.9 lpeo6pa3oBaTesib 3KPAHUPYIOT Lie/IbHOMEeTaNIMYeCKUM MeAHbIM WU NaTyHHbIM 3KpaHOM 4, NPOCTPaHCTBO
MexX/y KOTOpbIM 1 AeMnepom 3anoHAT BA3KUM KoMnayaom 5.

6.10 3nekTpuyeckue curHanbl Ha npeobpasosBaTesib NoJaloT Yepes BbICOKOYACTOTHbI kabenb 6. CUrHanbHbIl
BXOJ, K KOHTaKTHOW MOBEPXHOCTM MpunansalT cniaBoM Byaa ¢ TemnepaTypoi nnaenenusa 60 ‘C. npu KOTOpPOI HEBO3-
MOXHa flokanbHaa Aenonapusauna nbe3onanacTuHKN B MecTe naku.

MpumeuyaHne — B oTanune oT TPaULMOHHON KOHCTPYKUMU Nbe3onpeo6pasoBarteneil, UCnonb3yembix B
yNbTPa3ByKOBOI AedheKTOCKONUW, KOHTAKTHbIW CMoi MeTanna HaHOCAT NNLWb HA BHYTPEHHIOI NOBEPXHOCTb Nbe3onnac-
TUHKW. BO3MOXHOCTb MCMO/Ib30BAHUSI TAKoro BapuaHTa npeo6pasoBaTesns 06ycrnoBneHa TeM. YTO UcCneaylT NUlb
npoBosLLMe MaTepuansl, NO3TOMY 40CTATOYHO 06eCcneynTb KOHTaKT Kopnyca npeo6pa3soBaTesisi C NOBEPXHOCTbIO Uccne-
fyemoroo6bekta. Kpome TOro, 0TCYyTCTBME HUXKHETO C1051 KOHTAKTHOTO MOKPbITUS, HA KOTOPbI 06bIYHO HAHOCAT 3aLUUTHBI
cnoii, o6ecneyrBaeT NOBbIWEHHbI KO3 ULNEHT 3NEKTPOMEXAHNYECKON CBA3M NpeobpasoBaTens.
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Mpunoxexnvne B
(pekomeHgyemoe)

dopmMa npoTokosia U3MepeHuii

YTBEPXJAIO

PykoBoautesnb

HanmeHoBaHuWe opraHmsayunun

NIM4HaAa nognuce nHuymnansl, amuaunsa

« » 20 r.

MpoTokon
N3MepeHns HaKoM/IeHHON TOBPEXAEeHHOCTH

(HanmeHoBaHue OK)

1 [lata nsmepeHus

2 OpraHusauus, npoBoasiyas nsmMmepeHus

3 Bnageney o06bekTa
4 [aHHble 06 OK:

Ha3HayeHune

3aB0-M3rotoBuTE/Ib, TEXHONOMNA N3TOTOBIEHNUA

pexum Tepmo- nnv BubpoobpaboTkm

reomeTpmnyeckne napameTpbl

COCTOsSIHNE NOBEPXHOCTH

[ononHuTesNbHble cBeaeHns 06 OK

5 BHeLHWe yCNoBUs NPU NPOBELEHUN U3MEPEHNI

TemnepaTypa paboueii cpefbl

TemnepaTypa okpyxatoLiei cpegbl

AONOJTHUTETbHbIE Harpy3sku

6 3OckuU3 06bEKTA KOHTPOSISA C yKa3aHNeM MecTONO0XEeHUs TOUEK U3MEPEHNI U NX Hymepauun (B NPUNOXeHUM)

10
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7 CsepeHua o matepuanax OK

CTpaHa-u3rotoBuTenb

Mapka Matepuana(HaunoHanbHbIA.MHOK cTaHaapT)

TEXHON0InMA U3rotToBieHnA

8 Tabnuua 1— 3HauyeHNs akyCTUUYECKNX XapakTepUCTMK B TOUKaX N3MepPEH N

Homep Toukun

*
n3MepeHuii Matepuan 4, d do d

9 HawumeHoBaHue 1 kog 6a3bl aHHbIX

10 Ta6nwuuya2 — Pe3synbTatbl U3MepeHuii

" 3HaueHUe aKycTuyeckoro napamertpa
Homep TOouku namepeHui 3HayeHune noopexageuvnoctTun w
noapcXACHHOCTHN

O6cnenoBaHue Nposes onepartop:

Nn4yHag nognuce WHUumnansl, hamunna

PykoBoguTens nabopatopuu
HepaspyLiawLero KOHTpons:

NnnyHaa noanuchb MHI/ILLI/IaI'IbI,q)aMVII'II/IFI

11
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yJ'Ipra3ByKOBOI7I MMNyNbC, 3aepxKa nMmnynbca, CABUroBble BOJIHbI, NPOAO/IbHbIE BOJIHbI

Pepaktop H.l. Konbinosa
TexHnyecknit pegaktop B.H. Mpycakosa
Koppektop N.A Koponesa
KomnbloTepHas BepcTka W.A. HaneiikuHoi
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