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BBegeHmne

B npouecce akcnnyaTtauum MHOTUE 311IEMEHTbI KOHCTPYKLIMIA paboTaloT B YCITOBUAX MaNOLUMKIOBOMW yCcTa-
noctu. Ha ctagum oo 3apoxaeHus U pasBuTUSi MakpoTpeLLUHBI BLIAENAT Nepuo, CBA3aHHbIA C USMeHEHNEM
CTPYKTYPbI, 3apOXXAEeHUEM U HAKOMIIEHUS! paccesiHHbIX MUKponoBpexxaeHu. MpoLiecc HakonneHUs NoBpexae-
HWA HaYMHaeTCA NPaKTUYEeCKN cpasy nocre NpUoXeHUs NepeMeHHON Harpyaku, NpoTekaeT CKPLITHO, Npak-
TUdeckn 6e3 BMAUMBIX BHEWHUX Mpu3HakoB. CKpbiTble Mpouecchl Aerpagauun matepuana npuBoasT K
N3MeHEHWNO (PU3NKO-MEXaHNYECKNX XapakTepucTuK — Modynen ynpyroctu, NPOYHOCTHBIX U APYrMX XapakTe-
pUCTUK. 3aBepluaeTca nepuos HakoMnNeHUst NoBpeXaeHUn obpasoBaHUeM MakpoTpelluHbl. Mpu 3ToM no
ycnosusim 6esonacHoi akcnnyaTauuy AN HeKOTOPbIX KOHCTPYKLIMIA MakpoTpelwmnHa He gonyckaeTca. Bonee
TOro, CTaBUTCA 3afava OLeHKN CTeneHn gerpagaumyi matepuarna B npouecce ero akcnayartaumu.

Mpouecc paspylueHus 3aBUCUT OT MHOXecTBa (hakTopoB, TeopeTU4eckU y4ecTb BKNagd Kaxaoro us
KOTOpPbIX MPAKTUYECKN HEBO3MOXHO. STUM 06 bSICHAETCS 3HAaUUTENbHBIN pa3bpoc Kak pacHeTHLIX, Tak 1 aKcne-
pUMeHTanbHbIX AaHHbIX. KOHTpOb NoBpeXxaeHUn B MaTepuarne B Te4eHWe 3Toro nepuoda ¢ NoMoLLbIo Tpagu-
LUMOHHBLIX CPeACTB Hepaspyllalolwero KOHTponst 3aTpyAHeH. TeM He MeHee, 3ajayM OLIEHKU cTeneHu
Jerpagauun ¢ UCMoNb3oBaHMEM METOAOB HepaspyLlalowero KOHTponsa pewatotes. K Takum mMeTtogam
KOHTPOMSI MOXXHO OTHECTU aKyCcTU4eckue MeToabl.

HacTosiwmi ctaHgapT paspaboTaH ¢ Lenbio obecneyeHrss MeToanyeckon OCHOBbI NPUMEHEHNs aKyCTU-
Yyeckoro Metofa Ans onpeaeneHusi MOBPeXAeHHOCTU MaTtepuana areMeHTOB KOHCTPYKUNA, NoaBepraemblx
ManoLuKIoBbIM BO3OENCTBUAM.

HacToswmin cTaHgapT ycTraHaBnuBaeT:

- cofepxaHue U Nopsigok NpoBeAeHUs npoleayp U3MepPeHU Npyu akycTUMeCKOM KOHTpone noBpex-
OEHHOCTU CTanbHbIX KOHCTPYKLUMOHHBIX MaTepmnasnos;

- TpeboBaHUs kK annapaType 1 nporpaMMHoMy obecrneyeHuto, NPUMEHSIEMbIM B MpoLecce U3MepeHuia;

- TpeboBaHNA K 0hOPMEHMNIO PE3YbTaTOB KOHTPONS.
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HAUNWOHANBbHBLIA CTAHOAPT POCCUUCKON OSOEREPALUUMNU

Pac4eTbl 1 UCNbITaHUA Ha NMPOYHOCTb

AKYCTUYECKWW METO[ ONPEAENEHUA NOBPEXAEHHOCTU
MPU MAJIOLMKITOBON YCTANIOCTU CTANU

O6wue Tpe6oBaHusA

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

Data BBegennsa — 2017—10—01

1 O6nacTb NpUMeHeHus

HacTosiwmin ctaHOapT ycTaHasnueaeT obuwine TpeGoBaHWsa K MeTody BbIMOMHEHUS] akyCTUYECKMUX
M3MepeHnin Ansa onpefeneHns BenMuuMHbl HaKOMMEHHOW 3KCTyaTaluMOHHOW MOBPEXOAEHHOCTU CTabHbIX
KOHCTPYKTUBHbIX 3/IEMEHTOB, NoABepraeMbIX ManoLMKIOBbIM YCTaNOCTHBIM BO3AEUCTBUAM.

PernamMeHTMpyeMblil HACTOALIMM CTaHOapTOM MeTOZ MO3BOMSET Ha OCHOBAHWUM KOMMMeKca npose-
[eHHbIX N3MePeHWNi cenaTth OLEHKY YPOBHS SKCTITyaTaLMOHHON NOBPEXAEHHOCTU B TOUKE U3MePeHUi npu
HEW3BECTHLIX NapameTpax yCTanoCTHLIX BO3AEUCTBUIA.

HoMmeHknaTypa oGbeKkToB, MOBPEXAEeHHOCTL MaTepuarna KoToporo MoxeT BbiTb onpeaeneHa B cooT-
BETCTBUM C pernameHTUpyeMbIM METOAOM, YCTaHaBMMBAETCA B TEXHUYECKOM 3a[jaHnm Ha KOHTPO!b.

2 HopmaTtuBHbIe CCbINKN

B HacToswem cTaHdapTe NCnonb3oBaHbl HOPMATUBHBIE CCLINIKU Ha cneaylomne cTaHfapThl:

FOCT12.1.001 CuctemacraHgapToB 6e3onacHoCcTUTpyAa. YnbTpassyk. O6lwme TpeboBaHus 6esonac-
HoCTU

FOCT 12.1.004 Cucrtema cTtaHgapToB 6esonacHocTu Tpyaa. MoxapHas 6e3onacHocTb. O6wune Tpebo-
BaHus

FOCT 12.1.038 Cwuctema cTaHaapToB GesonacHocTn Tpyda. JnekTpobesonacHocTb. NpeaensHo
AonycTUMbIe 3HaYeHNS HanpPsBKEeHNA MPUKOCHOBEHNS 1 TOKOB

FOCT 12.2.003 Cwuctema cTaHgapToB OesonacHoctTn Tpyaa. O6opydosaHue MPOU3BOACTBEHHOE.
O6wue TpeboBaHusa 6esonacHOCTH

FOCT 12.3.002 Cwuctema ctaHgapToB 6e3onacHocTu Tpyaa. Mpouecchl nponssoacTeeHHble. Obwne
TpeboBaHus 6ezonacHocTu

FOCT 427 JluHeikn namepntensHble MeTannuueckme. TexHuyeckne ycrnosus

FOCT 2768 AueTOH TeXHUYECKUA. TeXHUYecKue yCroBus

FOCT 2789 LUepoxoBaTocTb NOBEPXHOCTU. [MapaMeTpbl U XapakTepUcTUKA

FOCT 6616 lNpeobpazosaTenu TepmoanekTpuyeckme. ObLimne TexHuYeckme ycnosus

[OCT 10587 Cmornbl 3NoKCMAHO-AMaHOBbIE HEOTBEPXAEHHbIEe. TeXHUYecKue ycrnosus

FOCT 17299 CnupT 3TUMOBBIN TEXHUYECKUIA. TeXHUuYeckue ycrosus

FOCT 20415 KoHTponb Hepaspywatowmin. MeToabl akyctudeckue. Obime nonoxeHus

FOCT 20799 Macna uHagyctpuansHele. TeXHNYeckune ycrnosus

FOCT P 8.563 lNocygapcTBeHHas cucTema obecrneverHunsi eaMHcTea nsmepeHui. Metoamku (Metoabl)
N3MepeHuni

UzpaHve opuumansHoe
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FOCT P 12.1.019 Cwuctema ctaHAapToB 6esonacHocTy Tpyaa. SnektpobesonacHocTb. ObLwme Tpebo-
BaHWs U HOMeHKNaTypa BUAOB 3aLUMThI

FOCT P 55725 KoHTponb HepaspyLatowmin. Mpeobpa3osaTtenu ynbTpasBykoBble Nbe3o3neKkTpuiec-
kne. O6Lwme TexHn4eckme TpeboraHus

FOCT P M3K 60745-2-3 MawwuHbl pydHble anekTpudeckue. BesonacHocTb 1 MeToAbl UCTLITAHUNA.
YacTb 2-3. YacTHble TpeboBaHus K WndoBanbHbIM, AUCKOBBIM LN oBanbHbIM U MONUMPOBanbHbLIM MaLlmn-
HaMm ¢ BpallaTeNbHbIM ABUKEeHUEeM paboyero UHCTpYMeHTa

MpumeyaHune— py Nonb3oBaHWM HACTOSILLMM CTAHAAPTOM LienecoobpasHo NPoBepuTb AENCTBUE CCbINoY-
HbIX CTaHOAPTOB B MHMOPMALUMOHHOW cucTeme o6LWero nonb3oBaHusi — Ha oduumaneHoMm cante PegepanbHOro
areHTCTBa NO TEXHUYECKOMY PEryrnMpOBaHUI0 U METPONOrMu B CeTU HTepHET nnu no exerogHomy MHopMaLnoHHOMY
ykasarenio «HaumoHanbHble CTaHAAPTbI», KOTOPLIV ONYGNMKOBAH MO COCTOSIHMIO Ha 1 AHBaPS TEKYLLEro roaa, u no Bbinyc-
KaM eXxXemMecsa4Horo VIH(bOpMaLI,I/IOHHOFO yKasarens «HaLI,VIOHaJ'IbH ble CTaHO4apTbI» 3a T€KyLLLVIl7I rog. Ecnu sameHeH ccblnoy-
HbIM CTAHAAPT, Ha KOTOPLIV JaHa HeJaTUPOBaHHas CCbifka, TO PeKOMEHAYETCA UCMONb30BaTh AENCTBYIOLLYIO BEPCUI0
3TOro craHgapTta € y4eTOM BCEX BHECEHHbIX B JaHHYIO BEpPCULo n3MeHeHu. Ecnvn 3ameHeH CCbINoYHbIN cTaHaapT, Ha KOTo-
pbif AaHa gaTMPOBAHHASA CCbINKA, TO PEKOMEHAYETCA UCMONb30BaTb BEPCUIO 3TOr0 CTaHAapTa € yKa3aHHbIM BbllLie rogom
yTBepxaeHus (npuHsaTus). Ecnn nocne yTBepX)XaeHWs HAaCTOALWEro CTaHAAPTa B CCbINOYHbLIM CTaHAapT, Ha KOTOPbIN AaHa
AaTupoBaHHas CCblfika, BHECEHO N3AMEHeHMe, 3aTparneatLLee nonoXxXeHne, Ha KoTopoe gaHa CChinka, TO 3TO NonoXeHne
pekomeHayeTcanpuMeHsiTe 6e3 y4eTa aHHOTo M3MeHeHUs1. ECn CCbiNOuYHbIN CTaHgapT oTMeHeH 6e3 3ameHbl, TO Nonoxe-
HWe, B KOTOPOM fiaHa CChIfKa Ha Hero, peKoMeHA4yeTCs NPUMEHSTb B YacTy, He 3aTparveaioLleln 3Ty CCbIrKy.

3 O603Ha4YeHNA N CoKpaLLeHusA

3.1 BHacTosAweM 4OKyMeHTe NpnMeHeHbl crneaytowmne o6osHaveHns:

t, — 3agepxka umnynbca CABUroBON BOMHbLI, NOMAPU3OBAHHON BAOSIL TEKCTYPLI MaTepuana obbekTa
KOHTPONS, HC;

t, — 3agepxKa uMnynbca cOBUOBON BOSHLI, NONSAPU3OBAHHON NONepeK TEKCTYPhl MaTepuana obbekra
KOHTPOS, HC;

t, — 3agepxKa Mnynsca NpoAonbHON BOMHEI, HC;

®— YpPOBEHb NOBPEXAEHHOCTH;

T — TemnepaTypa NoBepXHOCTN 06 bekTa kKoHTpons, °C;

K7, — TepMoaKycTU4eckuin kKoahuLmneHT caBUrosbIx BonH, 1/ °C;

kq; — TepmoakycTu4eckunin koaduLMeHT NpoaocnbHbIX BOSH, 1/ °C.

3.2 B HacToswwem cTaHAapTe NpUMeHeHb! crieaytoLme CokpaLleHus:

OK — 0bbeKT KoHTponS;

N3N — nbe3oanekTpuyeckuin npeobpasoBaTtens;

CWN — cpenctBo namepeHni;

COIM — craHaapTHbIA 06pasel npeanpusaTus;

YU — ynbTpassykoBON UMNYNbC;

LITC — uupkoHaT TUTaHaT cBUHLA.

4 O6LwWme NonoxeHus

4.1 MeTop oCHOBaH Ha CyLLEeCTBYOLLEN 3aBUCUMOCTIN MexXy napameTpamMu pacnpocTpaHeHus yrnpyrux
06BbEeMHBIX BOSIH U YPOBHEM MUKpoOMoBpexaeHuin B cTpyktype cTanu OK, Bo3HMKaloWMX B npouecce KX
3Kcnyartaumu.

4.2 B MeToAe UCNOMb3YIOT Py4HON CNocob ynbTPasByKOBOrO 3XO-UMMNYNbCHOTO KOHTAKTHOIO Mpo3BY-
YMBaAHUA C NPUMEHEHUEM MPAMbIX coBMeLLeHHbIX N3N BonH pasznuyuHbix Tnos no FOCT P 55725.

4.3 KoHTponb OCyLLeCTBAAT N0 TEXHOMOrMYeckon AoKyMeHTauuu, paspaboTaHHON B COOTBETCTBUAM
¢ TpebosaHuamMu FTOCT 20415.

4.4 NcnonbsyloT cxemy Npo3By4MBaHUs, COOTBETCTBYIOLLYIO 3XO-MeTOAY YNbTPasByKOBOIO KOHTPONSI.
Cnocob Bo3byxaeHust ynpyrmx konebaHuin — KOHTaKTHbIN. Bug nanyyaemoro curHana — paguoumnyssc ¢
BbICOKOYACTOTHBIM (YNbTPa3BykOBbLIM) 3anofiHeHneMm, ¢ nnaBHOW orubatowein u acekTUBHON AnuTenb-
HOCTblo (Ha ypoBHe 0,6 0T MakcUManbHON aMnnnTyabl) oT 2 A0 4 NepuoaoB OCHOBHOW YacTOTbl.

4.5 VamepsieMble xapakTepucTUKU NOBPEXAEHHOCTU SIBASIOTCA YyCPEAHEHHBIMU NO TOMNLWWHEe MaTepu-
ana v nnowagu yneTpassyKoBOro nyyka.

4.6 HenocpeacTBeHHO M3MEPAEMbIMU BENUYNHAMKN SIBIISIOTCA 3afepXku (BpeMsa pacnpocTpaHeHus
B matepuane) Y.

2
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4.7 BnusiHne TemnepaTtypbl HA TOYHOCTb M3MepeHUs] UHOPMATUBHBLIX akyCcTUYECKUX MapaMmeTposB
YYUTBIBAIOT C MOMOLLBIO COOTBETCTBYIOLUX TEPMOAKYCTUYECKUX KOIPDULNEHTOB, UMEKLMX pasMep-
HocTb °C1.

Mx 3HaveHust cogepxaTtcs B 6ase gaHHbIX CU unm mMoryT 6biTb NOMAyYeHbl 3KCNEPUMEHTabHO B COOT-
BETCTBWM C NPUNOXeHnem A.

4.8 XapaKTepuCTUKN MOBPeXAeHHOCTU onpeaensiioT Ha ocHoBaHUM 06paboTkn MaccuBoB MHdopma-
TUBHbIX aKyCTUHECKUX NapamMeTpoB € UCMONb30BaHUeM Pe3yrbTaToB NpeaBapuTeribHbIX 3KCMNepUMEeHTOoB.

4.9 PexkoMmeHOyeMbll HAacTOsILMM CTaHAapTOM MEeTO4 MOXeT CMAYXUTb OCHOBOW ANsl COCTaBfeHus
MeToauKn BelnoNHeHUa nsmeperun no FOCT P 8.563.

4.10 MpupaspaboTke METOANKN BLINOMHEHNS U3MEPEHMA HeobxoauMa ee BepudUKaLMa Ha OCHOBaHUM
npeacTaBuUTeNbHOM 6a3bl ncnbiTaHHbIX OK.

5 Tpe6oBaHuA 6e3onacHoOCTU

5.1 KBbINOMHEHNO N3MEPEHNA AN ONpeaeneHNnsi NOBPEXAEHHOCTU, pernaMmeHTUpyeMbIMU HACTOSILLIUM
cTaHgapToMm, AonyckarT onepaTopoBs, obnagarowmnx HaBelkamin aKkcnyaTauuMm ucnonbsyemoro obopynosa-
HUSI, YMEIOLLMX MOSb30BaTbCs COOTBETCTBYHOLUMMU HaLMOHaNbHBIMM OTpacneBbiMA HOPMaTUBHBIMU U TEXHU-
YecKMMU AOKyMeHTaMu, npolealmx obyyeHne pabote ¢ npuMmeHsieMmbiMu CU 1 aTTecToBaHHbIX Ha 3HaHWue
npasun 6e30nacHOCTV B COOTBETCTBYOLLEH OTPACN MPOMBbILLIIEHHOCTHU.

5.2 MNpn npoeegeHUU wu3MepeHUn onepatop AdokeH pykoBoacTBoBathess [OCT 12.1.001,
FOCT 12.2.003, TOCT 12.3.002 1 npaBmnamm TeXHNYeckon 6€30NacHOCTM Npu aKCnnyaTauum anekTpoycra-
HoBok noTpebutenenno FOCTP 12.1.0191IMOCT 12.1.038.

5.3 UamepeHna npoBoasAT B COOTBETCTBUM € TpeGoBaHUAMM Be30MacHOCTH, ykazaHHLIMA B MHCTPYKLUN
Mo aKcnyaTauMy annapaTtyphbl, BXOASLEN B cocTaB Ucnonbayembix CU.

5.4 Mpu opranusaunn paboT Mo NPOBeAEHUI0 U3MePeHUA [oSKHBLI 6bITb cobniogeHbl TpeboBaHus
noxapHoii 6esonacHocTn no FOCT 12.1.004.

6 Tpe6oBaHuA K cpeAcTBaM N3MEpPeHUN

6.1 B kavyecTtBe CU ncnonbayoT ycTaHOBKW, CKOMMOHOBaHHLIE U3 CEPUAHOIN annapaTtypsl, UNu cneuna-
NW3MpoBaHHble YrbTPasByKoBbIe NPUBopLI, cepTUdULMPOBaHHBIE N NOBEPSAEMbIE B YCTAHOBNEHHOM Nopsiake.

6.2 B csoem coctase CU pomkHbl cogepxatb cneaytowme N3N:

- MPSAMOI coBMeELLeHHbIN Npeobpa3soBaTenb NPoAonbHLIX BoAH TUNa M111-5,0 no FOCT P 55725;

- NMPAMOi COBMELLIeHHBIN NpecbpasosaTens cAsuUrosbix BonH TMna M111-5,0 no FOCT P 55725, Hanpu-
mep, npeobpasosaTtenu Tuna V155-RB, V155-RM, V156-RM unu cneuvansHo U3roToBfeHHbIe N0 TEXHOMOMUuU,
npuBeAEHHOW B NpUNoxeHun b.

6.3 BcnomoraTtenbHble yCTPOUCTBa U MaTepUansl

6.3.1 LUnudosanbHbIN MHCTPYMEHT A4nsa noaroTosku nosepxHoctn no FOCT P M3OK 60745-2-3.

6.3.2 TepmonpeobpasoBaTenb NoBepXHOCTHLIN TUNa TIMM 13 unu TMNM 10 no FOCT 6616 ana nsmMepe-
HUst TemnepaTypbl noBepxHoctu OK.

6.3.3 Ob6eaxupusatowas xuakoctb (cnupT no FOCT 17299 unu auetoH no FOCT 2768) anst noAroToBKK
MOBEPXHOCTU.

6.3.4 KoHTakTHasi XXuOKoCTb AN BBoAA NPOAONbHBLIX KonebaHuui (MHAycTpuanbHoe Macno Mapok
U-30A, N-40A, N-50A no TOCT 20799, Boaa).

6.3.5 KoHTakTHas XXMaKoCTb Ans BBoAA cABUIoBbIX konebaHui (anokcuaHas cmona no MOCT 10587,
xngrocte SWC, Me), BA3KOCTb KOTOPOM NMpU TeMNepaType namepeHnsa AofMkHa COOTBETCTBOBATb BA3KOCTU
anokcuaHom cmornel npu Temnepatype 25 °C: o1 12 go 25 kr/(M - ¢) no FOCT 10587.

6.3.6 EMKocTM anst XxpaHeHUs1 KOHTaKTHOW XXUAKOCTU, KUCTU ANA HaHEeCEeHUs1 KOHTaKTHOM XUOKOCTU Ha
MOBEPXHOCTb W3AENWIA, BETOWb AMS NPOTUPKA YNbTPasByKOBOW annapaTypbl U pyk onepartopa, JinHeika
meTtannudeckas 500 mm no FOCT 427 ang pasmeTkn OK, Mapkep unu men Ana HaHeceHWUsl METOK Ha Npo-
KOHTPOMMPOBaHHbIE N3AENUS, XXypHan Ans BeAeHUS NPoToKoNa KOHTPOnsA.

6.4 CW pomxHbl obecneunBaTb NpoBeAeHNe U3MepeHnt 3Xo-MeToAoM € ucnonb3oBaHuem YU c nnas-
Holi ornbatoLuei.

6.5 CW pomkHbl o6ecneunBaTtb AUCKPETU3ALNIO YNbTPA3BYKOBOrO CUrHana ¢ 4actoToi, NpeBocxoas-
Wen He MeHee YeM B 10 pas MakcumarbHyo 3¢hdeKTUBHYIO YacToTy ucnonbsyemoro MN3rl.

6.6 CW pomkHbl cogepxaTb aHanoro-uudposble npeobpasoBaTtenv ¢ paspagHOCTbio He MeHee 12.
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6.7 lMepBu4yHasg akycTnyeckas nHpopmaums 4N Kaxaoro M3MepeHns 4oMmKHa NOCTOSHHO XpaHUTbLCA Ha
BHELUHWUX HOCUTENAX, 3aLUULLEHHBIX OT HECaHKLMOHUPOBaHHOMO 4OCTYNa.

6.8 OokymeHTauma CU gonxHa cogepatb MeTOOMKY BbIMONHEHUSI M3MEPEHUWA, a Takke OOKYMEHTHI,
ycTaHaBnuBeatoLme:

- HasHa4veHue 1 0bnacTb NpumeHeHnss CU;

- COCTaB U OCHOBHbIE XapaKTepnCTUKN cpeacTB annapaTHOro 1 nporpaMMHoro obecneveHus, Bkoya-
oL e MOrpeLLHOCTb N3mMepeHns napameTpoB YU,

- MeToAbl i CpeacTBa AOCTKEHUA coBMecTUMOCTN CU, B TOM Yncne nHpopmMaLMoHHONM, 3NeKTpUYeckon,
3HepreTnYeckoil, NIpOrpamMMHON, KOHCTPYKTOPCKOW, 3KCMNyaTaLMOHHOM.

6.9 OnucaHue yHKUMOHANbHLIX Bo3MoxHOCTe CW B aKcnnyaTauMoHHbIX, KOHCTPYKTOPCKUX W
nporpamMmHbIX AOKYMeHTax JOSKHO cofepXXaTb XapaKkTe puCcTUKN annapaTHoOro n nporpaMmmHoro obecneveHums.

6.10 OkcnnyartaunoHHble xapakTepucTuki CU gonkHel COOTBETCTBOBATL TPEOOBAHMAM TEXHNYECKNX
YCIOBWIA 1 HACTOALLEro cTaHaapTa.

6.11 MNpw onpegeneHun ypoBHS aKCNNyaTaLMOHHOW nospexaeHHocTn npumeHaT COIM ¢ ncxogHomn
cTpykTypon matepuana OK. Kaxabiii COlM gonxeH 6bITb aTTecToBaH M MMeTb CBUAETENLCTBO 06 aTTecTaumMm
nacnopT. COl gomkHbl NPOXoAuUThL NEPUOANYECKYIO, @ TaKKe B crielnanbHblX ciyyasx BHeovepeaHyto atTec-
Tauuio (BeAOMCTBEHHY!0 MOBEPKY) B yCTAHOBMEHHOM B OTpaciv nopsake.

6.12 PacctosHue /ot ueHTpa COM ao 60KOBLIX rpaHe il 4OMKHO BbITh HEe MeHee 3HaYeHUs, BbLIYUCTIIEMO-

ro no coopmyne
_ - Vi ,n-3 r’f o3 1
I = r+tg|arcsin 0,61;40 : 4h—7~10 M

rae r— paauyc uanyvarens M3rl, V, — ckopocTb ynpyrux npoaonbHbIX BonH B MaTtepuane OK, h — TonwmHa
COI, f — HoMKUHanNbHas YacToTa npeobpasoBaTens.

7 Tpe6oBaHusi K 06 bEKTaM KOHTpoNns

7.1 Marepuan OK He gorokeH coaepxaTb HEAOMYCTUMBIX PacCnOeHUiA, BKIIOYEHWUIA U ApYrvX BUAUMBIX
nedekros.
7.2 lepoxosatocTb noeepxHocTn Ra OK B Toukax nsmepeHuii — He 6onee 2,5 mkm no FCOCT 2789.

M pumeyaHun e — Metoa He rapaHTupyeT Tpebyemylo TOHHOCTb onpeaeneHna NOBPEXAEHHOCTH, ECIN LLEPOXO-
BaTOCTb NoBepxHOCTN OK B TOukax namepenuii Ra npeBbiiaet 2,5 MKM.

7.3 Temnepatypa nosepxHoctn OK gosmkHa 6biTb B npegenax ot 5 °C go 40 °C.

7.4 Mepepn yctaHoskoun M3 nosepxHocTb OK ounwLAIOT OT rpsian, OKasnuHbl, pXXaB4nMHbl U 06e3xXupu-
BaloT.

7.5 PaccTosiHue / 0T TOHKM BBOAA aKyCTUYECKOW BOJTHbI A0 60koBbIX rpaHeit OK 4omkHo 6bITb He MeHee
3HaveHus, Bbluucnsiemoro no opmyne (1).

8 MoaroToBKa K NPOBeAEHUIO U3MEPEHUHN

8.1 lMoaroToBka K N3MepeHUsM AOMKHA BKIMloYaTh B cebs cneaytolwme opraHM3auMOHHO-TEXHUYECKUE
MepOonpUATUA:

a) noaroToBKy (Npy HEO6X0ANMOCTI) MOBEPXHOCTU MeTasnna K KOHTPOMIO COrnacHo 7.2;

6) obecneuyeHue 6esonacHOCTM paboThl NepcoHana, oCcyLeCcTBISIOWEro KOHTPONMb, B COOTBETCTBUMN C
WHCTPYKLMAMM NO TEXHUKe Be3onacHoCTHy;

B) noaroTtoBky k pabote CU.

8.2 MoprotoBka k pabote CU gorkHa BKNoYaTh B cebs:

a) ocHoBHble paboTbl no nogrotoBke CU nocne TpaHCMOPTUPOBKU UNN XpaHEHWA B COOTBETCTBUM
C 3aKcnnyaTtaunoHHon AokymeHTauuen Ha CU;

6) ocHoBHble paboTkl N0 MOHTaxy U Hanagke CU nepea npoBeaeHUMEM KOHTPONSA B COOTBETCTBUM C
3KcnnyaTtaumMoHHon fokymeHTaumen Ha CU;

B) npoknaaky (npy1 HeobxoaAnMocTun) kabenbHbIX NMMHUIA CBA3N MexXay npeobpasoBaTenammn U usmepu-
TenbHbIM 6n1okom CU;

r) ycraHoBky napameTpoB CU B ucxogHoe cocTosiHue;

4) nsmepeHue Temnepatypbl nosepxHocTy OK ¢ norpewHocThio He 6onee 1 °C.

8.3 KauectBo nosepxHocTu COIM gomkHo cooTBeTCTBOBAaTL TpeboBaHUAM 7.2.
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9 lNpoBeaeHve U3MmepeHUi

9.1 MNpouecc onpeaeneHust akcnnyaTauUoHHOW MOBpeXAeHHOCTM MaTepuana OK akycTuueckum
MEeTO0M COCTOMUT U3 CIIEAYIOLLMX 3Tanos:

- NpoBepka paboTocnocobHOCTH annapaTypbl;

- NOAroTOBKa TOYEK U3MEPEHUIA;

- NpoBefeHne nsmepeHuin npeobpasoBaTensiMu pasfNYHbIX TUMNOB;

- pacyeT nospexaeHHocTn maTepuana OK B Toukax MamMepeHuin.

9.2 MpoBepka pabotocnoco6HocTu CU

Mposepky paboTocnocobHOCTU NPOBOASAT B COOTBETCTBUM € PYKOBOACTBOM MO 3KCMAyaTaumumn Ucnonb-
3yembix CU.

9.3 MpoBeaeHue UaMmepeHnn

9.3.1 CmauusaioT noBepxHocTb OK B ToUKax U3MepeHNiA KOHTaKTHOWN XXUAKOCTbIO A1 BBO/a CABUIOBLIX
BOJIH.

9.3.2 YcraHaBnuBaloT B TOYKe W3MepeHUA npeobpasoBaTtenlb CABUrOBbIX BOJSIH, OPUEHTUPYS €ro
HanpaBneHWeM NonsipusaLun BAoNb TEKCTYPbl MaTepuana B TOYKe U3MepEeHUA.

Mpumeyvanune—/[na OK c HEn3BeCTHbIM HanNpPaBNeHNeM TEKCTYPbl SKCNEPUMEHTANIbHO YCTaHABNMBAIOT 3TO
HanpasneHne, Ans 4ero NPoBOAAT U3MEPEHNUA 3aAePXKKN UMIyNbca CABUIOBON BOIHbI, Bpalas npeobpasoBaTtenb BOKPYr
BepTVKaneHoW ocu. HanpaeneHmio TEKCTypbl COOTBETCTBYET MAaKCUMarbHOE 3HAaYEHUE, PaBHOE {1, 3HAaYEHWE 3a4ePXKKN NPy
neprneHAuKYNsipHoOV opveHTaumm npeobpasoBaTens COOTBETCTBYET BENUUMHE .

9.3.3 lMpoBoaaT Heo6xoauMoe KONMMYECTBO U3MEPEHUIA ANs Toro, YTo6bl (hakTuyeckasa NOrpelHOCTb He
npesocxoguna gonycTuMon.

9.3.4 BkypHane KOHTPons (huKcnpyloT NoNy4eHHoe sHauYeHue saaepxkn f,.

9.3.5 lMMosopaumsatoT npeobpasosaTtens Ha 180 rpagycos.

9.3.6 TloBTOpAOT M3MepeHUs no 9.3.3, hUKCUPYIOT NOMyYEHHOE 3HaUYeHNe 3a0epXKU L,.

9.3.7 3aMeHsII0T KOHTaKTHYIO XXUAKOCTb Ha XXUAKOCTb A1 BBOAA NPOAOSLHBIX KonebaHuiA.

9.3.8 B To4Ke nsmMepeHu ycTaHaBnMBaloT npeobpasoBaTtesib NPoAobHbIX BOJTH.

9.3.9 lMosTOPAIOT M3MepeHUsi No 9.3.3, (PUKCUPYIOT NOSTyYeHHOE 3HaYeHNe 3a0epXKu t;.

10 O6paboTka pe3ynbTaTtoB U3MEepeHUn

10.1 EcnutemnepaTtypa nosepxHocTn OK Totnuyaetcs ot 20 °C He boneeyeM Ha 10 °C, paccunTbiBaloT
6e3pa3mepHbIi akycTUdeckuii napamMeTp no chopmyne:

d=d1;d2’ 2

roe d, =h 1,d2=t—2— .
ty ty
10.2 B Tom cnyyae, ecnun Temnepatypa nosepxHoctu OK T otnuyaeTtcs ot 20 °C Gonee yem Ha 10 °C,
napameTpsl d;, d, paccunTbIBaIOT No hopmynam

d, = il1=Krs(T-20)) ®)
t3[1-Ky(T -20)]
= L[1-Krs(T -20)] 4)

2 t[-Kp(T-20)]
10.3 PaccunTbiBalOT akyCTUYECKYHO XapaKTepUCTUKY NOBPeXAEHHOCTU No hopmyne
= d-do (5)
4 g —d,
rae d, — HavanbHoe 3HauyeHve napameTpa d, COOTBETCTBYlOLEE HenoBpexaeHHoMy matepuany OK wnu
COnN, d* — npeaenbHoe 3HaYeHUe NapameTpa d, COOTBETCTBYIOLLEE MOABMEHNIO MaKpPOTPELUHBI.

Mpunmeyanune— Ecnu aHaueHne Benumuutbl d * otcyTcTByeT B 6a3e AaHHbIx CU, OHO AOMKHO BbITe Nony4eHo
B X04€ NpeaBapuTENbHbLIX 3KCNEPUMEHTOB.
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10.4 BenuuuHy NoBpeXxaeHHOCTM onpeaenstoT NyTem peLueHus cpeAcTBaMm nporpammHoro obecneye-

HUs ncnonbayemblx CU cnepytoLlero ypasHeHNs:
o=(1-0).2-27 (6)
w-W,
1-w,”’
W, — cooTBeTCTBYeT ee 3Ha4eHWI0 Ha HavanbHOW CTaann HakoMMeHUs ycTanocTHLIX NoBpexaeHni (sasep-

LUEHWIO CTaauu 3apoKaeHWUsA NOBPEXASHNA), BenndnHy WonpeaensioT U3 pelleHust ypasHeHUs

Y,=a(1-W) W, (7)

rae a — aMnupuyeckn nogbrpaemas KoHCTaHTa.

roe Z= W — oTHocuTenNbHanA NonHas aHeprusl, saTpadeHHas Ha nnactudeckoe AedopMUpoBaHue,

11 OchopmneHue pe3ynbLTaToB U3MEpPEeHUn

11.1 PesynbTatbl nsmepeHnii GUKCUPYIOT B XKypHane, dopma KOTOporo npusedeHa B npunoxeHun B.

11.2 JononHuTenbHble cBeAeHUs, Nnoanexatime 3anucu, nopsaaok oopMIeHUst 1 XpaHeHus xypHana
(MnK 3aKknoYeHNUnA) ycTaHaBAMBaKOT B TEXHUYECKOW AOKYMEHTaLMA Ha KOHTPOSb.

11.3 Ecnn onpedeneHne skcniyaTauuoHHOW nospexaeHHocTn MaTepuana OK sisngaioTcs yacTbio
Hay4HOo-MccneaoBaTenscknx paboT, pesynbTaThl M3MepeHnin ohopMAsIIOT B COOTBETCTBUM ¢ oBLUMIK Tpebo-
BaHUAMW 1 NpaBunamm opopmMeHns OTYETOB O HayYHO-UCCNeaoBaTeNbCKUX paboTax.

11.4 PesynbTaThl 06cnefoBaHus COXpaHsaoT 4O ClieayoLero KoHTPOons.
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MpunoxeHne A
(obasaTenbHoe)

OnpepeneHne TepMoakyCcTUYeCKUX KO3 pULIMEHTOB

A.1 OnpegeneHne TepMOaKyCTMHECKUX KOSPUUMEHTOB Ky (K, K7;) NPOBOAAT Ha OCHOBaHUW UCCMEA0BaHUA
PErpecCcmMoHHbIX 3aBUCMMOCTEN 3a4ePXXEK UMIYIIBCOB YNPYryX BONH COOTBETCTBYIOWMX TUNOB f, 0T Temneparypsl 7 COl.

A.2 NamepeHue TemnepaTypHbIX 3aBrcumocTer npoeogsT Ha COlMNM maTeprana OK B nabopaTopHbIX yCIOBUSX.

A.3 OGpa3subl HarpeBatloT o temnepatypbl 80 °C, 3atem ansi paBHOMEPHOro pacrnpefeneHusi Temnepartypbl

BblJEPXMBAIOT MPU KOMHATHON TeMnepaType A0 AOCTWXEHMS TemnepaTypbl NoBepxHocTHU obpasua 60 °C.

A4 Towmepe ocTbiBaHKs 06pasua cvHTepsanom 5 °C NnpoeoaaT usMepeHne TemnepaTypbl nosepxHocTnobpasua T;

U COOTBETCTBYIOLINX 3aepXeK {; (i) AN KaXaoro /-ro s3HaveHnsa TemnepaTypbi.
A.5 TepmoakycTuyeckme KoahdULNEHTbI paccuMTbIBalOT No hopmyne

N NN N V%
k= NTZStk(i>T,-—ZT,-26tk(i>]/NTZ(T,-F—{ T,] ,
i=1 i=

=1 A =1

rae &t (i) = % , N — obuiee uncno namepenui ans gaHHoro obpasua.
K\IYT

A.6 TNpu namepeHnsix UCNONb3YIOT OT TPeX A0 NsTh 06pa3LoB ¢ yecpeaHeHNeM pe3yrnbTaToBs.

(A1)
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Mpunoxexne b
(cnpaBouHOe)

TexXHONOruA U3roToBNeHNUA NPAMbIX COBMELLeHHbIX npeoGpasoaa‘reneﬁ COABUroBLIX BOJTH

6.1 AktuBHble anemeHTbl opurnHaneHbix M3l narotasnueaioT M3 nonydabpukatos Nnbe3okepammkm Tvna LUTC B
dopmMe nonsapm3oBaHHbIX NIOCKMX 6pyCcKoB NyTEM MX pacnUNKn anMasHbIM KPyrom ¢ OXnaxgaeHmeM BOAHON 3MyrbCHen BO
nabexaHue aenonspuaaummn.

6.2 Cxema paspe3skv npuseaeHa Ha pucyHke b.1.

J

N

~

bk

1 — anexTpoabl nonydabpukara, nony4eHHble NyTem BXuraHusa cepebpa; 2 — HanpasneHue nonsipusauum;
3 — HanpaBneHue pa3pesku

PucyHok b.1 — Cxema pa3pesku nonapusoBaHHbIX nonygabpukaToB Npu N3roToBNeHNN akTUBHbLIX anemeHTos N3l

B.3 TonwmHy nnacTuHok onpegensitoT no opmyne
p=Y (B.1)
2f
rae Vy — CKOpPOCTb CABUIOBbLIX YNPYIMX BOMH B Nbe30KepamMuke.
B.4 Mony4veHHble Nbe30NIaCcTUHKK WNGYIOT, HO HE MONUPYIOT, T. K. NONMPOBKA 3aMETHO CHUXAET KOSDULMEHT
3NEeKTPOMExXaHN4eCcKoln CBA3W Ansi npeobpasoBaTteneli CABUrOBbIX BOIH.
B.5 Ha ogHy n3 cTOPOH NNacTMHOK MeTOAOM BaKyyMHOIO HanblfeHWA HAHOCAT KOHTaKTHbIN Cron MeTanna (MOXHO
MCNonNb3oBaTh Cepebpo NN HUKernb) TONWMHON He meHee 0,5 MKM.
b.6 HaHanbineHHbIVi criol meTanna anekTponnTUYeCKU HaHOCAT CNOW Meauy TonwmHol He meHee 0,1 Mm.
B.7 KoHcTpykuusi npeobpasoBaTtens naobpaxeHa Ha pucyHke b.2.

4
%

y &

A\
S SN

v e

1 — Nbe3oNnNacTUHKa; 2 — KOHTaKTHbIN CNom; 3 — MexaHudeckuii Aemndep; 4 — MeTannuieckui skpaH; 5 — komnayg;
6 — BbICOKOHACTOTHbIN Kabenb

Pucyrok b.2 — KoHcTpykums nbesonpeobpasoBaTtens CABUrOBbIX BOJTH
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b.8 MexaHnnueckuii gemndep 3 B hopme nupamuabl U3roTaBNUMBalOT U3 NIAcTUUUUPOBAHHON 3MOKCUAHON
CMOMbI, B KOTOPYIO B 06bEMHOM COOTHOLWIEHUN 1:1 BHOCAT HANONHUTENb U3 MENKOAUCNIEPCHOW CBUHLOBOIN CTPYXXKU UMK
13 BONbMPaMOBBIX LWAPUKOB Co cpeaHum anameTpom 0,05 mm. [locTaTtouHo BbiCOKasi NMMOTHOCTbL Marepuana nupammasi
obecneunBaeT ee BbiCOkME gemndupylolme CBONCTBA, a CO3AABABLUMNICH rpagneHT NIoTHOCTU NO BbiCOTe Nupamuapl
cnocobcTByeT ymeHbWeHUIo addpekTa NnapasnTHLIX NepeoTpakeHUid yNpyrmx BONH OT ee GOKOBbIX rpaHen.

B.9 lMpeobpasoBaTtent 3kpaHUPYOT LENTEHOMETANIMYECKUM MEAHBIM UMW NaTYHHbIM 3KPaHOM 4, NMPOCTPaAHCTBO
MeXay KOTOPbIM U AeMMdepoM 3anosHsOT BA3KMM KOMMayaom 5.

B.10 3nekTpuyeckue curHansl Ha npeobpazoBartens NoAalT Yeped BbICOKOHACTOTHbIN Kabenb 6. CUrHanbHbIN
BXOA K KOHT@KTHON NOBEPXHOCTU NpunausatoT cnnaesom Byga ¢ temnepaTypoi nnaenenms 60 °C, npu KOTOPOW HEBO3-
MOXHa NoKarbHas Aenonspr3aunsi Nbe30MnIacTUHKU B MECTE NamKy.

MpumevyaHne—B oTnnune OT TPAAMLMOHHON KOHCTPYKUMM Nbe3ornpeobpasoBaTene, UCNONb3yemblX B
yNbTPa3ByKOBOW AeEKTOCKONUM, KOHTAKTHBIV CINOW MeTanna HaHOCAT MULWb Ha BHYTPEHHIOK NOBEPXHOCTL Mbeaonnac-
TVHKWM. BO3MOXHOCTE MCMOMB30BaHUA TaKoro BapwaHta npeobpasosaTens oOycrnoBreHa TeM, YTO UCCMeayloT NUllb
NpOBOASLLME MaTepuansl, TO3TOMY 4OCTATOYHO 06eCneYnTb KOHTAKT Kopryca Npeobpa3oBaTeris C NoBEPXHOCTLIO UCCe-
ayemoro ob6bekta. Kpome Toro, 0TCyTCTBUE HUXKHETO CNOSI KOHTaKTHOMO MNOKPbITUS, Ha KOTOPbIN 06bIMHO HAHOCAT 3ALLNTHBIN
cnow, obecnevnBaeT NOBbIWEHHbIV KOIMMHULNEHT SMEKTPOMEXaHNYECKOWM CBA3MN Npeobpasosarensi.
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MpunoxeHne B
(pekomeHayemoe)

dopma npoTokona UaMepeHui

YTBEPXOAIO

PykoBoguTens

HauMeHOBaHWe opraHusauumu

NUYHASA NOANUCH vHMUMans.l, dpammnus

« » 20

MpoTokon
M3MepeHNs HaKOMNNEHHOW NOBPEXAEHHOCTU

(HaumeHoBaHue OK)

1 HaTtawnamepeHus

2 OpraHusauusi, NpoBoAsILL,as N3MepeHus

3 Bnapgeney o6bekTa

4 NanuHble 06 OK:

Ha3Ha4veHne

3aBO4-N3roToBUTENNb, TEXHONOINA N3roTOBNEHUSA

peXuM TepMo- U BUGpoobpaboTku

reomMeTpUYecKne napameTpsbi

COCTOsiIHNE NMNOBEPXHOCTU

JononHuTenbHble cBegeHnst 06 OK

5 BHelwHue ycnoBus Npy NPOBEAEHNY N3MEPEHUIA:

TemnepaTypa paboden cpeabl

TemnepaTypa OKpyxaloLLei cpeap

OONONHUTENBbHbIE HArPy3KU

6 3cku3 o6bekTa KOHTPOISA C yKaszaHWeM MEeCTOMNONOXEHUS TOUEK UBMEPEHWI U UX HYMepaLuK (B NPUNOXKEHUN)

10



7 Ceepgenus o maTepuanax OK

CTpaHa-n3rotosuTenb

FOCT P 57284—2016

mMapka matepvana (HauMoHarnbHbI, MHOM CTaHZapT)

TeXHONorms n3roTtoBrieHns

8 Tabnuuya 1 — 3Ha4eHNsA aKyCTUHECKNX XapaKTEPUCTUK B TOUKAX N3MEPEHUN

Homep TOuKM

d d
M3MepeHuii Marepuan ; ) ;

d*

9 HammeHoBaHue u ko 6a3bl AaHHbIX

10 Tab6nwnuya 2—Pe3ynbTarbl M3MepeHni

3HaveHne akycTU4eCcKoro napameTpa

n3 7
Homep Touku namepeHui MoBpexXaEHHOCTY ¥,

3HaveHne NoBpexaeHHOCTU ®

O6cneaoBaHue NpoBen onepaTop:

NnU4Hasa noanuck

PykoBogutens naGopartopum
Hepa3spyLwatowero KOHTPOrsi:

wHULMansl, pammnun

JNnu4vyHas nognucb

UHUUmansl, ammnus

11
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