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Mpeaucnosue

Lenuu npuHumnel ctaHaapTusaummu B Poccuiickon ®eaepaunm yctaHosneHsl deepanbHbiM 3akOHOM OT
27 pekabpa 2002 r. Ne 184-d3 «O TeXHUYECKOM perynuposaHnvy, a npasuna NpUMeHeHUs HaumoHanbHbIX
craHaaptoB Poccuiickon ®eaepaunm — FMOCT P 1.0—2004 «CraHgaptusauus B Poccuirckon degepaunn.
OCHOBHbIE NONOXEHUSA»

CBegeHus o ctaHpa pTe

1 PASPABOTAH Huxeropoackum cdunuanom UHCTUTYTa MawmHoBeaeHus uMm. A.A. bnaroHpasoBsa
Poccuiickoii akagemum Hayk (Hp UMALL PAH), O6uiecTBoM ¢ orpaHU4eHHOM 0TBETCTBEHHOCTbO « MHKOTEC»
(000 «MHKOTEC»), OTKpbITbIM aKuMoHepHbIM 06LecTBoM «HayuHo-uccnegoBaTenbCKUn LEHTP KOHTPONA U
AvnarHocTnku TexHnyecknx cuctem» (OAO «HULL KO »)

2 BHECEH TexHnyeckum komuteToM no ctaHaapTusauum TK 132 « TexHudeckast anarHocTukay

3 YTBEPX/JEH W BBEAEH B AEWCTBUE TMpukasom denepanbHOro areHTcTBa no TeXHU4eckomy
perynupoBaHuio n Metporornn ot 27 aekabpsi 2007 r. Ne 584-cT

4 BBEJEH BIEPBbIE

UHopmayusi 06 usMeHeHUsX K HacmoswemMmy cmarHOapmy nybnukyemcs 8 exez200H0 u3d0asaeMoM
UHbopMaUUOHHOM yKa3amerne «HayuoHanbHble cmaHO0apmbly, a MeKCcm U3MeHeHUl U ornpaeoK — 8 exxeMe-
CSI4HO usdasaeMbix UH(hOPpMaUUOHHBIX ykaszamersx «HayuoHansHeie cmaHdapmei». B cnydae nepecmompa
(3ameHbl) unu ommeHsi Hacmosiwezo cmaHOapma coomeemcemsyoujee ygedoMmiieHue bydem onybrnukosaHo
8 eXXeMeCsYHO U3dasaeMoM UHGhOpMayUOHHOM yKka3amene «HayuoHanbHbie cmaHOapmbly. Coomeememsy-
rowasi uHghopMauusi, yeeGoMIeHUE U MEeKCMbI pasMeujaromces makxe 8 UHGhopMayUoHHOU cucmeme obuiezo
10/16308aHUs1 — Ha ogbuyuansHoM catime ®edepallbHO20 a2eHmcemea o MexHUYeCcKoMy peaynupogaHuio U
memponoauu 8 cemu VlimepHem

© CraHgaptuHdgopm, 2009

HacTtoswuia cTaHAapT He MOXeT 6bITb MOMHOCTLIO MW YaCTUYHO BOCnpousseaeH, TUpaXXUpoBaH U pac-
NPOCTpaHeH B kadecTBe othuLManbHOro nsaaHna 6es3 paspeleHus depepanbHOro areHTCTBa Mo TEXHUYECKo-
My perynmpoBaHuio U METpPOormmn
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BBeneHue

MoHTax 1 aKcnnyataumna pr6OI'IpOBO/J,HbIX CUCTEM CBA3aHbl C BIINAHNEM Ha X HANPAXXeHHOe COCTOAHNEe
MHOXeCTBa pa3fIn4HbIX Ct)aKTOpOB, KOTOpble He BCerga BO3MOXHO y4eCTb NpU NPOYHOCTHBIX pacyeTax CTpodA-
LnXcan SKCI'IJ'IyaTI/IpyeMbIXpr6OI'IpOBOL|OB. MpsiMmble n3aMepeHns MexaHUYeCcKUX HanpPsSBKEHUIN B KOHTPOSTbHBIX
TOYKax pr60I'IpOBOﬂ,HOI7I CUCTEMbI MOTYT ObITb Sd)CbeKTVIBHO MCNOoNb30BaHbl Kak And NpoBepKn NpaBUITbHOCTU
Taknx pacyeToB, Taku and Ol'lepaTI/IBHOIZ ANarHo0CTUKN TeXHUYECKOro COCToAHNA prGOI'IpOBOJJ,HbIX 0b6bekToB.

OpHuM 13 Haubornee NepcneKkTUBHbLIX MEeTOA0B N3MEPEHNsT MEXaHUYECKNX HanpshkeHUd B MaTepuane
6es3 ero paspyweHna ABnAeTCA aKyCTVIHeCKVII?I MeTo[, OCHOBaHHLIN Ha yNnpyroakyCtTu4eCkom 3¢)d)eKTe —
NUHENHOM 3aBUCUMOCTU CKOPOCTHK pacnpocCTpaHeHnda ynpyrmx BofH OT HanpskeHWUi, HagexHoe 3KCnepnmeH-
TanbHoe onpeaeneHne KOTopon obecneyeHo 6narop,ap$| HanM4mnio COBPEMEHHON U3MEPUTESTbHON TEXHNKU.

HacTosawmi cTaHgapT pa3pa60TaH B Liensix obecrneveHns MeToan4ecKkoi OCHOBBI npuMmeHeHna Mmetoaa
aKycmquKoM TEH3OMeTPpUN ONA YTOHYHEeHUA pe3ynbTaToB NPOYHOCTHBLIX pacyHeToB CNOXHbIX pr60|'| POBOAOHBLIX
CUCTEM, a Takke andaonpeaeneHna peallbHOro HanpaAXeHHoro CoOCToAHnA MmaTepumana pr6OI'IpOBOJJ,OB pasnuy-
HOro HasHaveHn4d.
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HALUMWOHANbHBLIN CTAHOAPT POCCUMCKOW @GEQEPALMWM

KoHTponb HepaspyLwalowmuin

AKYCTUYECKUIN METOL, KOHTPONA HANPSXKEHUN
B MATEPUANE TPYBOMNPOBOAOB

O6wme Tpe6oBaHUA

Non-destructive testing. Evaluation of stresses in material of pipelines by ultrasound method.
General requirements

Dara BBegeHna — 2010—01—01

1 O6nacTb npumeHeHuUA

HacToswwuin ctaHgapT pacnpocTpaHAeTCa Ha akyCTUYECKUIA 3X0-MeTo onpeeneHns oaqHOOCHbIX Unn
ABYXOCHBIX (OCEBbIX 1 OKPYXXHBIX) HANpsXXeHWin 1-ro poga B MaTepuane TpybonpoBoaoB B YCNOBUAX YNpPYron
aedopmavumn.

HacTosawmin ctangapT ycTaHaBnMBaeT OCHOBHbIe TpeboBaHUA K NopsiaKy onpeaeneHns MexaHn4eckux
HanpsKeHWA, ycpeaHEeHHbIX Mo TOMLWMHe MaTepuana u nnowaan ynbTpasByKoBOro Myyka, ¢ UCMoNb3oBaHMem
06BEMHEIX YNbTPa3BYKOBbIX BOMH, PACNpOCTPaHSOLWMNXCA B CTEHKe Tpybbl B paanansHOM HanpasneHuu. YcTa-
HaBnMBaeMblid CTAHZAPTOM METOA aKyCTUYECKOW TEH3OMETPUU MOXET BbiTb MPUMEHEH Kak NpU CTEHAOBbIX
UCTIbITAaHWSX TPYO, TaK M B HATYPHBIX YCIIOBUSX, MPU MOHTaXHBIX, NyCKO-HanagoyHeIx paboTtax v B npoliecce
aKcnnyaTtaumu.

YcTaHaBnMBaeMmblid cTaHAapToOM MeTod MOXeT ObITb UCNOSb30BaH 4151 TOHKOCTEHHBIX (C OTHOLIEeHWeM
BHYTpeHHero avameTpa Tpy6hbl K TONLWMHE CTEHKN He MeHee 20) 6eCLUOBHbIX U MPSIMOLIOBHLIX METanIn4ecknx
Tpy6 OMameTpoMm cBbiLle 325 MM, MPUMEHSEMBIX AN CTPOUTENLCTBA MarucTpasibHbIX M TEXHOMOTUYECKUX Tpy-
60npoBOaOB.

2 HopmaTuBHbIE CCbINKK

B HacTosdlleM cTaHAapTe UCNOoNb30BaHbl HOPMAaTMBHbIE CCISIKX Ha creaytoLiMe cTaHgapThl:

FOCT P 8.625—2006 NocyaapcTBeHHas cuctema obecnedeHns eQuHCTBa 3aMepeHnin. TepMoMeTphl
COMPOTUBNEHNA U3 NNATUHBI, Meaun U Hukens. O6LLMe TexHUYeckue TpeGoBaHUs U MeToAbl UCTbITaHWA

FOCT 12.1.001—89 Cucrtema craHaaptos 6esonacHocTy Tpyda. YnbTpassyk. O6wue TpeboaHus
6esonacHocTn

FOCT 12.1.004—91 Cuctema craHgaprtos 6esonacHocTu Tpyda. MoxapHas 6esonacHocTb. Obwue
TpeboBaHus

FOCT 12.1.005—88 Cuctema ctaHgapToB 6esonacHocTu Tpyda. O6LmMe caHUTapHO-rMrMeHnyeckue
TpeboBaHWA K BO3AyXy paboyeil 30HbI

FOCT 12.1.019—79 Cuctema ctaHgapToB 6esonacHocTu Tpyaa. dnektpobesonacHocTs. ObLume Tpe-
60BaHNA 1 HOMEHKNaTypa BUAOB 3aLLUThI

rOCT 12.1.038—82 CucTema cTtaHaapToB GesonacHocTu Tpyaa. dnektpobesonacHocTs. MNpeaensHo
[ONYCTUMbIE 3HaUEHNSI HAaNPSPKEHNA NPUKOCHOBEHMWS U TOKOB

FOCT 12.2.003—91 CucTema cTaHAapToB GesonacHocTv Tpyaa. O6opyaoBaHue NPonsBoACTBEHHOE.
Ob6wume TpeboBaHs 6e30nacHOCTU

rOCT 12.2.013.0—91 (MOK 745-1—82) Cuctema ctaHgapTos 6esonacHocT Tpyaa. MalvHbl pydHble
anekTpuyeckume. O6Lwme TpeboBaHUs 6e30MacHOCTM 1 MeTOAbI UCNbITaHUA

WU3panne opmymnansHoe
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FOCT 12.3.002—75 Cuctema craHgapToB 6e3onacHocTu Tpyaa. Mpoueccel Npon3BoACTBEHHbIE.
O6wwue TpeboBaHua 6ezonacHOCTH

FOCT 2768—84 AueToH TeXHU4ecKuin. TexHudeckne ycroBus

FOCT 2789—73 WepoxoBaTocTb NOBEPXHOCTU. [MapamMeTpbl N XapaKkTepUcTUKU

FTOCT 10587—84") CMonbl anoKkcuaHo-anaHoBble HeoTBepXKaeHHbIe. TeXHUYecKue ycroBus

FOCT 17299—78 CnupT aTUNOBLIA TEXHUYECKUA. TEXHNYECKME YCIOBUSA

FOCT 26266—90 KoHTponb HepaspyLatowmid. Mpeobpasoatenu ynbTpassykosble. ObLume TexHu4ec-
kue TpeboBaHusi

MpwnmeyaHune—Ipnnonb3oBaHNM HACTOSALWMUM CTaHAAPTOM LienecoobpasHo NpPoBepUTh AEUCTBUE CCbINOY-
HbIX CTaHOAPTOB B WMHOPMaUMOHHOW cucTeMe obLliero nornb3oBaHus — Ha odwmumansHom cante degepanbHOro
areHTCTBa Mo TeXHNYECKOMY PerynupoBaHuio 1 MeTporiornm B cetu IHTepHeT unm no exerogHo nu3gasaemMomy MHdopma-
LMOHHOMY yKazaTento « HaumoHanbHble CTaHaapTbl», KOTOPbIN OMyBNMKOBaH No COCTOSIHUIO Ha 1 SHBapsi TEKYLLEero roga, u
No COOTBETCTBYIOWMUM €XeMeCs4HO n3gaBaeMblM MHPOPMAaLMOHHBIM ykasaTenam, onybnvkoBaHHbIM B TEKYLLEM rogy.
Ecnu cCbINOYHbIM CTaHA4apT 3aMeHeH (M3MeHeH), TO NPW NONb30BaHUM HACTOSILLMM CTaHA4APTOM credyeT pyKOBOACTBO-
BaTbCsl 3aMEHSIOWUM (M3MEHEHHbIM) CTaHAapTOM. ECnm cCbinoYHbIN CTaHAapT OTMeHeH 6e3 3ameHbl, TO NONOXeHne, B
KOTOPOM JAaHa CChINIKa Ha Hero, NPMMEHSIETCs B YacTU, He 3aTparvBatoLwem 3Ty CCbImKy.

3 O603Ha4YeHMsA U COKpaLleHusA

3.1 BHacTosilwem cTaHgapTe NpuMeHeHsbl cneaywoume 0603HaveHust:

c, — oceBble HanpsbkeHus, MIMa;

G; — OKPYXHble HanpsixeHns, MMa;

t, — 3aJepxKa MMMynbca Ynpyron CABUrOBOW BOJHbI, MOMSIPU3OBAHHON B OCEBOM Harnpasrie-
HWUW, NPW TEKYLLLEM YPOBHE HanpsKeHU, MKC;

to1 — 3aepXKa UMMynbca yNpyroi CABMrOBON BOMHLI, NMOMSIPU3OBaHHON B OCEBOM Harpasrne-
HWUW, NPV HaYanbHOM YPOBHE HaMNPSKEHWUN, MKC;

t, — 3agepxKka UMMynbca YNpyroi CABUrOBOM BOMHbI, NONSIPU3OBAHHON B OKPY>KHOM Hanpasne-
HWK, NPU TeKyLeM YPOBHe HanpshKeHU, MKC;

fo — 3agepxKa UMMynbca yNpyroi cABUroBOIN BOMHbI, NOASIPU30BAHHON B OKPY>XKHOM Hanpasrie-
HUK, MPU HaYaNbHOM YPOBHE HaNPSKEHWUI, MKC;

t, — 3agepxKa UMNynbca ynpyron NPoAobHON BOMHBI NPU TEKYLLEEM YPOBHE HanpsbkeHWUI, MKC;

tos — 3aflepKKa UMNynNbca ynpyron NPoAosibHON BOMHLI MPU Ha4YanbHOM YPOBHE HamnpsbKeHWA,
MKC;

a, — cobCcTBEHHAsA aKycTudeckas aHU3oTponua MaTepuana, Bbluucngemasa no dopmyne
a = Atz ~to1).

foz + toq

Ky, Ky Ky — KoadhurumneHThI akycToynpyron cesasu, 1/MMa;

k, — OTHOCUTENbHOE U3MEHEeHUE 3aAepKKM UMNYNbca COBWUNOBOW BOJSIHBI, MOMSIPU3OBAHHON
BAOMb HanNpaBsfeHna 4eNCTBUA OAHOOCHOIO HaNpPsKeHWs1, Npy ero uameHeHuy Ha 1 MMa;

k, — OTHOCUTENbHOE U3MEHEHUE 3aAepPXXKU UMNYSIbca CABUIOBOW BOJTHbI, MOJISIPU3OBAHHON No-
nepek HanpasneHua AeACTBUA OAHOOCHOIO HanpsbkeHus!, Npyu ero nameHeHuu Ha 1 MMa;

K, — OTHOCUTESbHOE U3MEHEHUe 3aAep>XKKU UMNYNbca NPOAONbHOW BOMHbI NP U3MEHEHUN Ha-
npsbkeHus Ha 1 MMNa;

K, K, — koachpULUMEHTBI YNPYroakycTUHECKON CBSI3U ANsl ABYXOCHOMO HamnpsPKEHHOro COCTOSAHUS,
Ma;

D, D, — K03thPULUEHTBI YNIPYroakycTUHEeCKOi CBSI3U AN OOHOOCHOTO HanpsKeHHOro COCTOosIHUS,
Ma;

T, — TemnepaTypa TpybonpoBoaa B 30He KOHTPOISI NMPK HaYaibHOM 3HAYeHUW HanpskeHui, °C;

T — TemnepaTypa TpybonpoBoaa B 30He KOHTPOIS NMPY TEKyLLEM 3HaYeHUW HanpsXXeHWui, °C;

k;=ky— kg, — TepMoaKycTUieckuin koadpcouument, 1/°C,

rae k,, — OTHOCUTENbHOE 3MEHEHNE 3aAePKKA UMMNYIIbca NPOACNbLHON BOMHbI NPU U3MEHEHUN TEeM-
nepaTtypbl Ha 1 °C;

K — OTHOCUTENbHOE U3MEHEHUE 3aAePXKKU UMNYNbCa CABUIOBOM BOMHLI NPU U3MEHEHUN TeM-

nepatypbl Ha 1 °C.

R CrangapT gencTByeT Tonbko Ha Tepputopumn Poccuinckon ®epgepaumm.
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3.2 B HacToswem cTaHAapTe NPUMEHEeHbI CrieayloLmne CokpaLLeHUs:
HC — HanpspkeHHoe cocTosiHue;
OK — 0bbekT KoHTpons;
CW — cpeacTBO U3MEpeHUn;
M3 — nbesoanekTpuyeckuii npeobpasosaTensb.

4 O6LKMe NnonoxeHus

4.1 UsmepeHns oceBbIX N OKPYXXHBIX HAMPSXKEHUIA B TOYKE N3MepeHUi BLINOSHSAIOT METOAO0M aKycToyn-
pYrocTu B COOTBETCTBUM C 06LUMMUK TpeboBaHuaMun meTtoamku [1].

4.2 MpuHUMN MeToAa OCHOBaH Ha CyLlecTByioLLel B obnactu ynpyrux gecopmaLuii IMHEAHON 3aBUcK-
MOCTU CKOPOCTEM pacnpocTpaHeHnst 06 beMHBIX yNpyrnx BOMH B HANPaBieHUn, NepneHanKysipHOM K Nnockoc-
TM [OEWACTBUA HarpshkeHW, OT MEeXaHUYECKMX HanpsbkeHud, AeNCTBYIOWMX B OCEBOM U  OKPY>KHOM
HanpaBreHusIX.

4.3 inA TOHKOCTEHHBbIX TPyO, HarpyXeHHbIX BHYTPEHHUM AaBfEHWEM, HanpsikKeHust B pagauasnibHOM
HanpasfeHWn Marbl N0 CPaBHEHUIO C HANPSKEHUSIMU B OCEBbIX U OKPYXKHBIX HanpaeneHusix. MNoatomy Hanps-
XXEHHOE COCTOSIHME CUMTAIOT SIoKasfbHO MITOCKUM, 3aBUCUMOCTBIO CKOPOCTEN pacnpocTpaHeHUst 06beMHbIX
yNpyrux BOSH OT paavarbHbIX HanpskeHuiA npeHebperatoT.

4.4 [1ns M3MepeHUs1 OCEBLIX U OKPYXKHbIX HarpshKEeHUN Npu OBYXOCHOM HarpsiKEHHOM COCTOSIHAU
NCMOMb3YIOT CABUIOBbIE BOSHbI, NONSAPU3OBaHHLIE B HANpaBeHUsIX AeNCTBUSA HaNPsKEHWH, a Takke Npoaosib-
Hble BOJIHbI.

Onsa namepeHusi OQHOOCHOTO HaNPSPKEHUST UCMONb3YIOT CABUMOBbLIE BOSIHLI, MOMSIPU30BaHHbIE BOOIb U
nonepek HanpasneHus AeNCTBUA HanpsikeHUs, MO0 cOBUIoBYIO BOSTHY, NONAPU30BaHHYO BAOMbL Hanpasne-
HUSI 0eNCTBUS HAaNPSUKEHUS, U NPOAOCNbHYIO BOJHY.

HanpasneHne pacnpocTpaHeHusi BONH — paguanbHoe (nepneHanKynspHo K NNI0CKOCTU AeACTBUS U3Me-
PAEMBIX HANPSKEHNIA).

4.5 Cxema npo3By4YnBaHUs MaTepuarna cOOTBETCTBYET 3X0-MeTOAY YNbTPas3BYKOBOro koHTpons. Cno-
cob B0O36YXaeHUA ynpyrux konebaHuii — KOHTaKTHbIA. Bug nanydyaemoro curHana — «paguoumMmnynbc» ¢
BbICOKOYACTOTHBIM (Yf1bTPA3BYKOBLIM) 3aMOSIHEHUEM, NMaBHOM ormbatowen n agdekTUBHON ANUTENBHOCTBIO
(Ha ypoBHe 0,6 MakcuManbHon amnuTyael) 2—4 nepuoga OCHOBHON YacTOThI.

4.6 VanydyeHue 1 npuem akyCcTUYECKUX cUrHanos obecneunsatoT cneunanusupoBaHHble npuemMonepe-
Aaowne (coBmeLleHHblie) N3N npogonbHbIX 1 casurosbix BonH no MNOCT 26266.

4.7 VNamepsiemMble HaNps»keHUA SIBRAOTCA ycpeaHEHHBIMK No 06beMy ynbTpasByKOBOrO Ny4ka, onpeae-
ngemoro ronepeYvHbiM1 pasmepamim N3N n TonwmuHoOn maTepunana. Kak npasuno, 1o rnaBHble HanpshkeHns B
MAOCKOCTU, NePNeHANKYAPHON K paaManbHOMY HanpaeneHuio. 3HavyeHUa HanpsbkeHW OTCUUTLIBAIOT OT UX
HaYanbHOro YPOBHS, COOTBETCTBYIOLLEro Ha4anbHbIM 3HaYeHUAM aKyCTUHECKUX MapamMeTpos £y, ., U fy;.

4.8 PasnuyaloT ABa pexuma onpegeneHnsa MexaHUu4ecknx HanpskeHUi no AaHHbIM YNbTPa3ByKOBbIX
N3MepeHNIA: aKkyCTUYECKYIo TEH30METPUIO, KOrAa 3HaYeHUs HavanbHbIX 3afepXXeK ABYX CABUIOBBIX, C B3aUMHO
nepneHauKyNAPHON Nnonsipusauuen, n NPoAoNLHON BOMH ONpeAensiioT HENOCPEACTBEHHO B TOUKE U3MEPEHUIA
[0 BO3HUKHOBEHWSI UCKOMbLIX HanpsbkeHWid, U Ge3HyneBylo akycTU4eckylo TeH3OMeTpuio, Koraa 3HayeHus
HauvanbHbIX aKyCTUYECKMX NapaMeTpoB onpeaensatoT Ha obpasuax — npeacTaBUTensax Mmatepyana Tpy6bl Unm
MHLIM KOCBEHHBIM crnocobom. MNopagok nposeaeHUA Ge3HyNeBONW aKyCTUYECKON TEH3OMEeTPUM U OLIeHKU
MOrpeLlHOCT U3MEPEHUSI B 3TOM PEXUME ONUcaH B NPUNOXeHUN A,

4.9 KoadduuueHTsl ynpyroakyctudeckoi cssasun (KYAC), npumeHsemble ans nepexoda oT akycTudec-
KMX MapaMeTpOoB K «CUIIOBbIMY (3HaYEHUAM HanpsKeHWI), ABNAIOTCA XapaKTepucTukammn Matepuarna, onpege-
nsiemMbiM1 MOAYNAMU ero MMHEeUHOW U HenuHeiHon ynpyroctu. 3HaveHna KYAC ans TpybHbIX cTanei JOMmKHbI
6bITb onpegeneHsbl ¢ MakcumarnbHO A0MYCTUMON OTHOCUTENBHOW NorpewHoCcTeo + 10 %.

4.10 BnunsaHue TemnepaTypbl HA TOYHOCTb U3MEPEHUS HANPSHKEHUI YYUTBIBAIOT C MOMOLLbIO TEPMOaKyc-
TUYECKoro koadhduumeHTa.

5 Tpe6oBaHusa kK 6e3onacHocTu paboT

5.1 K BbINOMHEHMIO U3MepeHnii n obpaboTke UX pe3ynbTaToB A4ONYCKaloT onepaTopos, obnagaowmx
HaBbIKaMK 3KcnnyaTaunm obopyaoBaHus ynbTPasByKOBOrO HepaspyLaroWero KOHTPOos, yMeLWwux nosb3o-
BaTbCsl 06LLEPOCCUACKUMUA U OTPaCNEBbIMU HOPMATUBHBIMU U TEXHUHECKUMWN AOKYMEHTaMU N0 aKyCTUYECKUM
MeToAaM KOHTPOIs, npowealmx obyyeHune pabote ¢ npumeHaeMbiMn CU 1 aTTecToBaHHbIX Ha 3HaHUE NpaBun
6e30nMacHOCTM B COOTBETCTBYIOLEN OTpaciv NPOMBILLAEHHOCTH.
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5.2 MpunpoBeaeHnn paboT No onpeaeneHnio MexaHU4ecknx HanpsKeHUA akycTUYeCckUM MeTooM one-
patop gomkeH pykosoacteoBaTbca FOCT 12.1.001,TOCT 12.2.003, FOCT 12.3.002 1 npaBunamMm TexHunyec-
Kol 6e3onacHOCTM NPU 3KCMTyaTauum anekTpoyctaHoBoknotpebutenennoMOCT 12.1.019nlMOCT 12.1.038.

5.3 Pa6oTbl NpoBOAAT B COOTBETCTBUM C TpeBoBaHUAMN 6€30MacHOCTU, U3NOXEHHBIMU B UHCTPYKLMW NO
akcnnyaTauuu annaparypsbl, BXosilei B cocTas Ucnonb3yemMbix CU.

5.4 O6wue caHuTapHo-rUrneHndYeckue TpeboBaHus k Bo3ayxy paboyein 3oHsl — no MOCT 12.1.005.

5.5 Mpu opraHusauun paboT Mo onpeaeneHnto MeXxaHNYeCcKUX HanpsXXEHNUA akyCTUHECKUM MEeTOAOM
OOIMKHBI ObITb cobnogeHbl TpeboBaHUA noxxapHoh 6esonacHocT No FOCT 12.1.004.

6 Tpe6oBaHuA K cpeacTBaM U3MepeHUn

6.1 B kavecTBe CUUCNonb3yroT yCTaHOBKKU, COBpaHHbIe U3 CEpUHOM annapaTypbl, UNU cneunannanpo-
BaHHble Np1Bopbl 4N onpeaeneHus HanpspkeHuin (aanee — npubopbl), cepTUULMpOBaHHbIE U NOBEPAEMble
B YCTaHOBMEHHOM Mopsiake.

6.2 CW porxHbl cogepxatb komnnekT M3, o6ecneunsatonx U3ny4eHue U npuem cAsurosbIX U npo-
OOIbHBIX YIPYruxX BOJH.

6.3 Mpu HeobxoagnmocTn B coctaB CU BkntoYaloT KOHTAKTHbIA TEPMOMETP € XapaKTepucTUkamu no
FOCT P 8.625.

6.4 TpebGoBaHus K AONYCTUMOM NOrPeLLHOCTU CPeACTB U3MEPEHUN

Ha ocHoBaHuWn cBeAeHWn 0 3HaYeHUAX K03 PULIMEHTOB akycToynpyron ceasu k,, k,, k; matepunana OK

an/IMeHﬂI-OT CM, anda KOTOple,D,Ol'lyCTVlMaﬂ a6COJ'||OTHaF| NorpelHOCTb U3MEepPEeHNUA 3aePXXKU Atﬂon yAOBneTBo-
ps'-leT yCJ'lOBV”’O
ron < -l 1)
(3-5)

rge (3 — 5) — meTponornyecknn sanac;
At — MaKCMMarnbHoO AoNyCTUMOe 3Ha4YeHne abcotoTHOM MOrpPeLLHOCT U3MEpEeHNUA 3afepXku ¢, Bbl-
yncnsemoe no popmyne

Atmeu( = t(Aclkminl + AkminGOZ)’ (2)

roe K, — MUHUMarbHbIA Mo abCcontoTHON BennuunHe koadduumeHT akyctoynpyron cesasmn OK;
AK. i, — abCoMIoTHasA NorpewHoCcTb sMepeHns koadrumneHTa akyctoynpyroi cesasmn OK;
Ac— ponyctumas abcontoTHas NOrpeLHOCTb U3MEPEHNUS HANPSKEHWUS;
02 — Npeaen TekydecTu matepuana.

6.5 Tpe6oBaHUA kK nporpaMmMHOMY o6ecneyveHunIo cpeacTB UIMEPEHUN

6.5.1 AnropuTMuyeckas 4acTb NPOrpamMmMHOro obecneyeHUs AomkHa BIMOMHSITL BblUMCIIEHUE aKyCTu-
YeCcKUX NapameTpoB C NOrPeLHOCTLIO B COOTBETCTBUM C 6.4.

6.5.2 lMporpaMmHoe obecneveHre A0IKHO YYUTHIBATL YCNOBUA NPOBEAEHNUS aKyCTUHECKUX U3MEpPEeHUiA
Ha OK, BUYacTHOCTU TeMnepaTypHbIA PEXUM.

6.5.3 MepBuuHana akycTudeckas UHopMaLna AN KaXaoN 30Hbl KOHTPONSA A0IDKHA NOCTOSAHHO XpaHUTb-
€Sl Ha BHELUHUX HOCUTENAX, 3aLMLLEHHBIX OT HECAaHKLMOHUPOBaHHOrO AoCTyna.

6.6 BcnomoratenbHble YCTPOUCTBa U MaTepuanbl

6.6.1 LUnudosanbHbIA UHCTPYMEHT AN noArotosku nosepxHoctn no FOCT 12.2.013.0.

6.6.2 Obesxupusatowas xuakoctb (cnupt no FOCT 17299 unn auetoH no FOCT 2768) ansa noarotosku
MOBEPXHOCTU.

6.6.3 KoHTakTHas xugkocTb (anokcugHasi cmona no FOCT 10587).

7 Tpe6oBaHMA K O6BLEKTY KOHTpONS

7.1 TonwmHa cTeHku TpyGonposoaa AomkHa GbiTb, NO KpailHel Mepe, B 20 pa3 MeHblUe avameTpa
Tpy6bl.

7.2 TemnepaTtypa NOBEepPXHOCTU B TOUKe namepeHusa: 0°C—80 °C.

7.3 Mepepn ycTaHoBkol M3 NoOBEepXHOCTb O4ULLAIOT OT FPA3N, OKaNUHBI, PXXaBYUHLI 1 0DE3KMPUBAIOT.

7.4 Knacc epoxoBaToCTU MOBEPXHOCTU B TOUKE N3MepeHnii — He Huxke Ra 2,5 (TOCT 2789).

7.5 PaccTosiHMe OT TOYKM U3MEpPEeHUA [0 CBAaPHOro LWBa — He MeHee YABOEHHOW TOMLUMHBI CTEHKU
TPyObI.

7.6 BsI3KOCTb KOHTaKTHOW XNOKOCTU NPy TeMNepaTtype UamepeHust 4OMKHa COOTBETCTBOBATL BASKOCTU
3noKcraHom cmonbl Npu Temnepatype 25 °C: 12 — 25Ma-c (FTOCT 10587).

4
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8 lNMopsaaok NoAroToBKM K NPOBeAEHUIO N3MEPEHUN

8.1 NayuatoT cepTudpukaThl Ha MaTepuan Tpybonposoaa.

8.2 OnpegenstoT BUA HaNpsbKeHHOro cocTosHMA Tpybonposoaa (04HOOCHOE UK ABYXOCHOE).

8.3 OnpepgenstoT pacnonoXeHue ToYeK USMEPEHUIA 1 BbIBUPAIOT CXEMY U3MEPEHUSI HaNPSHKEHWNA.

8.4 MMpuBOAAT COCTOAIHME NMOBEPXHOCTU B BbIGPaHHBIX TOUKAX B COOTBETCTBUE YCNOBUAM NPOBEAEHUSA
namepenui (7.3,7.4).

8.5 Pa3mepbl NoAroTOBMEHHbIX MOBEPXHOCTEN AOMKHbI B TP pasa NpeBkllaTh COOTBETCTBYOLNE pas-
Mepbl NbesonnacTtuH Marl.

8.6 HaHocaT croi KOHTaKTHOW XKMAKOCTW Ha NOAroTOBMEHHYIO MOBEPXHOCTL TpyBGonposoaa.

8.7 YcraHaenusaioT N3l Ha NoBepxHOCTb Tpybonposoaa, NoaknovaT UX K NpUbopy (BLINOMHAIOT
oaHospemeHHo AnsA Tpex M3l 8 ogHoM kopnyce ununocnegosatensHo Ana M3l 8 pazaeNbHOM UCNOSTHEHUN).

8.8 BknioyaioT npubop, NpoBepsloT ero paboTocnocobHOCTb, BEIBOAA HA 3KpaH BUAEOKOHTPOMBLHOMO
YCTPOMCTBA BPEMEHHYIO pa3BepTKy MPUHUMAEeMbIX CUrHasnoB.

8.9 MNpoBepsatoT KAYECTBO aKyCTUHMECKOro KOHTaKTa (Ha aKpaHe BUAEOKOHTPOMbHOro ycTpoictea 6e3
3HauUTEeNbHbIX BUAUMBIX UCKXKEHWUIA AOSKHBI HABMoAATECA MHOrOKPATHO OTPaXKeHHbIE UMNYNbCHI, 3a4epXKKa
KOTOpPbIX MPU c4eTe OT NepBOro OTPaXEHHOro UMNYNbca A0SPKHa COCTaBIIATL 3HaveHus, obecneynsatowme
Tpebyemyio B COOTBETCTBUM C 6.4 TOYHOCTb U3MEPEHUIA HAaNPsSKEHWIA).

8.10 lMpoBepsoT OTCYTCTBUE Ha BPEeMEHHOW pa3BepTKe AOMNOMHUTENbHBIX UMNYNbCOB, BbI3BaHHbLIX MO0
HanuuMem B 0b6NacTu U3MepeHUs AOoNONHUTENbHBIX OTpaXaloLwMX NoBepxHocTen (aedekToB, cnoes), NMbo
HenpaBWIbHOW opueHTauuein npeobpasoBaTensa CABUroBbIX KonebaHWi OTHOCUTENbHO OCEW CUMMETPUU
martepuana.

8.11 TMpun Heo6X0ANMOCTU U3MEPAIOT B BLIGPaHHLIX TOUKaX TemnepaTypy NoBepxXHOCTU Tpybonposoaa ¢
norpewHocTLio +1 °C.

9 Mopsaok npoBeAeHNA U3MEpPeHun

Ons kaXkgoro Tuna BOMHbI, NPUMEHAEMOTO NPU U3MEPEHUM, BLINIOMNHSIIOT cnefytoLume onepaunu:

9.1 Ha BpeMeHHOI1 pa3BepTke BbIGUPAIOT «NepBbIAy» 3X0-UMNYILC (Kak NpaBusio, NepBbIA OTPaXKeHHbIN
UMMNYIbC) U CReAYHOLWMIA 328 HUM «BTOPO» 9X0-UMMNYIbC st U3MepeHUs 3aaepXkn UMnynbca npu ero npobere
OBONHOM TOMNLUMHBI MaTepuana.

9.2 [1ns «nepBoro» axo-Umnynbca 0TCHUTLIBAIOT MOMEHT BPEMEHW, COOTBETCTBYIOLUMIA onpeaeneHHon
penepHor Touke Npodunsa nMmnynsca.

MpumedaHun e — BkauecTBe penepHON TOUKM, KaK NPasuIIo, BbIOMPAIOT O4HY U3 TOHEK NepeceyeHns CUTHaNoOM
HYIeBOro YpOoBHS.

9.3 [ns «BTOPOro» 3X0-MMMysbca C TOW e NOrpeLlHOCTbIo, YTO U ANs «NepBOro», ornpeaensioT MOMeHT
BPEMeHW, COOTBETCTBYIOLUMI TON e camoli penepHOn Touke Npodunsa 3Toro umMnysbsca.
9.4 Tlo pasHOCTK BpeMeH onpeaensioT 3adepxKy uMnynscat, 4.

Mpumevanune—Ecmi,_;HeyaoBneTsopseT HepaBeHCTBY
t > Atmax
221 AclKppinh+ AR inGo2

NPOBOAAT M3MEPEHNE BPEMEHHOTO MHTEPBana Mexay «NepBbIM» U «MN-M» 8X0-uMmnynecamu t, _; (1 — nopsaKkoBbIi HoMep
3X0-NMMNyNbCa Ha BPeMEHHON pa3BepTke), yuuTbiBas ycrosue (3). Mopsagok namepenus f, _, aHanornyeH nopsgky namepe-
Hua L, .

[Insi npoBepKM COBMNageHnsi penepHbIX TOHEK «NePBOro» 1 «N-ro» 3Xo-MMnybCoB, a TakxKe AN OLEeHKW 4oNnyCTUMOC-
T CTeneHn HasoBoro NCKOKEHNA «N-ro» 8X0-UMnynbca ucnonb3yoT creayLlee COOTHOLW eHNE:

®

|tn—1_k12—1|<% (4)

rge kK — 4ncno oTPaXKeHun «nN-ro» IXO-UMNyIbCa OTHOCUTESTBHO «NEePBOroy; T3 — nepunoj BbICOKO4YaCcTOTHOro 3anonHe-
HUA uMnynbca.

9.5 Mocne yCTaHOBKW Mbe303MeKTpUYecKMX npeobpasoBaTtenen M3MepsalnT HadanbHble 3HadYeHusi
3ajepXeK Anst BOSH KaX4oro Trna, NpUMeHsieMbIX Npu naMepeHnn. Mocne NpunoXeHns Harpysku nsmepsaoT
TeKyLL e 3HaYeHUs 3aepXKeK AN COOTBETCTBYHOLLX BOSH.

9.6 Mocne naMepeHnst HavanbHbIX 3Ha4YeHU gonyckaeTcs cHaTve N3N ¢ koHTponMpyemoro obbekTa ¢
MOBTOPHOW UX YCTAHOBKOM B TE e TOUKN ANs1 USBMEPEHUIA TEKYLLIMX 3HAYEHWNA.
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9.7 Mony4eHHble AN KAKAOTO TUNa BOMHLI BpeMeHHbIe pa3BepTKU pekoMeHayeTCs 3anucbiBaTh B 6asy
DaHHbIX ANA XpaHeHUs 1 nocneayowero yToYHeHus (Npy HeoBXOAUMOCTU) 3HAUYEHUI BpeMeHHbIX 3afepXeK.

10 MpaBuna o6paboTkn pe3ynbTaToB U3MEPEHUN

BbluncrieHne MexaHn4ecknx HanpsXXxeHUiA NpoBOASAT B COOTBETCTBUU € pekoMeHAaumnsaMu metoanku [1].
10.1 Ans asyxocHoro HC HanpsikeHWUsi BBIMUCTISIOT nNo hopmMyriam:

5, =Ky [“"’3—1]—K2[t°2t3 —1], (5)
fosty tosts
toqd
ct=K1{ﬁ_J—Kz fofls 4] (6)
tosta toaty
10.2 OnsogHoocHoro HC HanpshkeHUst BLIMUCASIOT No hopMynam:
c,=D (ﬁ—ﬂ, 6o o, = D, {M_1)‘ ™
t02t1 tO3t1
o; =D {@—1} nmbo o; = Dy (@—1} (8)
012 tO3t2

MpumedaHu e — NepBbifi BApMaHT (UCNONb30BaHVE CABUTOBbIX BOSH) NPEANOYTUTENEH, TAK KaK NCMOSMb3YHOT-
CS1 BOITHbI OQHOMO TUMA U anropuTM HEUYYBCTBUTENEH K TEMINEePaTypHbLIM n3MeHeHNsM. B 3Tom cnyyae dopmynel ans onpe-
JAeneHus HanpsiKeHUn MOXKHO 3anncaThb B BUAe

c,=D(a,-a,), o =D(a,-ay) 9)
= tos -fozl
t01

_b-t

_tOZ _t01.
rae a1 { y 301 = ]
2

_t1_t2
t B=
02 1

8p2

10.3 lMpu manbix (MeHee 0,02) 3HaUEHNAX NAPAMETPOB ag4, 84, UX MOXHO 3anncathb B Buae
Q01 = —86p = 80 = 2t —to1) (10)
for + 101

M cHUTaTb BeNUYnHY a; napaMmeTpom co6CTBEHHOM aHU3oTponun MaTtepunana, a BenuiuHy a, = —-a,=a=
2t, -t
(2—1) — napamMeTpoM aHU30TPONMUU B HaMpPsHKeHHOM cOoCTosiHUMMU. Toraa CbOpMyan Ana pacyeTa oCeBbIX

NN OKPYXHBIX O4HOOCHbIX Haﬂpﬂ)l(eHMﬁ MOX>XHO 3anucaTtb B BUAe
o,=D(a-a), o;=D(a—a), (11)

rae BenuyuHa (a — a,) onpeaensier cTeneHb akyCTUHECKo aHU30TPONUK, HaBeeHHON OAHOOCHBIM HanpsXe-
HUeMm.

10.4 EcnupasHocTb Temnepatyp (AT = T—T,) mexay HaqanthblMM TonTekywmmmn T usmepeHnamm npe-

t
sbiwaeT 10 °C, To AN y4eTa TemnepaTypHOro haktopa BeMUYMHbI t—S 3aMeHsIloT Ha t_3 (1+ky AT).
12 12

10.5 EcnusenuuuHbl fy,, f,, pasnuyatoTcs cyllecTBeHHo (6oneeyemHa 1,5 % — 2 %), MaTepunan cuuta-

10T @HU3OTPOMNHLIM U pacyeT asyxocHoro HC npoBoasaT no hopmynam:

o, =Kl [@—1] k| fots 4], (12)
tosty fosts

o =K [%-1)-}(2 [%-1), (13)
032 031

rge KL' , K1l — Ko3hPULNEHTbI yNpyroakycTU4eCKon CBS3M AN HanpshkeHUA, AeUCTBYIOLIMX BAOMb U Nonepek

HanpasneHus obpasytouleit Tpy6bl COOTBETCTBEHHO.
10.6 OpHoocHOe HanpsikeHWe B aHU3OTPOMNMHOM MaTepuarne paccunTbiBaloT no opMyrne

s, =D [ﬁ_wj (14)

t02t1
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nméo

oy =D" Lot _y| (15)
fodz

rae D”, Dt — koadprumeHTsl yrpyroakyCTU4eckon CBs3U A5 OAHOOCHOrO HanpsbkeHUs, AeNCTBYOLero
BAOMb 1 Monepek HanpasneHust obpasytowlein Tpybbl COOTBETCTBEHHO.

11 lNpaBuna oopMrneHns pe3yrnbTaToB KOHTPONA

11.1 PesynbTaTbl KOHTPONSA PUKCUPYIOT B XXypHane, popmMa KoToporo npusedeHa B npunoxeHun b.

JononHutenbHble cBeAeHWs, Nognexatine sanncu, nopsaock opopMneHnst n XxpaHeHns xxypHana (Mnm
3aKIoYeHns) criedyeT ycTaHaBnuBaTh B TEXHUYECKMUX AOKYMEHTaxX Ha KOHTPOIb.

11.2 EcnunamepeHust HanpskKeHUii ABNSIHOTCS YacTbio HayuHO-UCCredoBaTeNbCknx paboT, pesynbTaThbl
n3MepeHnii obopMNsAT B COOTBETCTBUN C 0BLMMN TpeboBaHMAMU 1 NpasBunamn opopMreHns oT4eToB O
Hay4Ho-nccrnegoBaTensbckux paboTax.

11.3 PesynbTaTbl KOHTPOMSA COXPaHAKT Ao cneayowero koHTpons OK.
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MpunoxeHne A
(pekomeHayemoe)

U3mepeHne MexXxaHM4eCKUX HanpsXkeHUN B pexxume 6e3HyNIeBON akyCTUYECKON TEH3OMeTpUn

A.1 TprHUMNManbHY0 BO3MOXHOCTE U3MEPEHWs HAaNPsKEeHUI B pexxume 6e3HyneBor akyCTUHECKON TEH30METPUM,
KOraa no Kakum-nubo npuuyvHam HEeBbIMOMHWMbI aKyCTUYECKME U3MEPEHUs] OO BO3HUKHOBEHUSI MCKOMBIX HaMNPsHKEHWN,
onpeaensioT Ans Tpy6 KOHKpeTHOW cneungukaumm Ha OCHOBE UMetoLMXCs a3 AaHHbIX UK SKCMEPUMEHTaNbHO.

A.2 B pexume Ge3HyrneBov akyCTUHECKOW TEH30METPUM M3MEepsItoT 3afep>KKM UMNYNbCOB YNPYrux BOMH, COOTBET-
CTBYHOWME TEKYLLLeMY HampsiPKeHHOMY COCTOsIHMIO maTepuana. [pu aTom BoibupaloT 6a3oBbie 3HaYEHUS BPEMEHHbBIX 3aaep-
eK COBUrOBbIX U MPOAONBHON BOMH TaK, YTOObI YMCIO 3X0-UMMYNbCOB GbINo A4St HUX oAMHAKoBbIM. Ecnu no kakum-nn6o
NpU4YnHaM 370 HEBO3MOXHO, B paCHeTHBIX anropuTMax yunMThIBalOT COOTBETCTBYIOLLMIA KO3hDULMEHT NnepecyeTa.

A.3 TMpw oTcyTcTBUM HEoBX0aAMMbIX 623 AaHHbLIX HAYaNbHblE 3HAYEHNS1 aKyCTUUYECKUX NapameTpoB, COOTBETCTBYIO-
WMe HeHanpsPKeHHOMY COCTOsIHWMIO MaTepuana TpyObl AaHHOW cneuudukaumm, onpeaensiioT 3KCNEPUMEHTanNbHO (Ha
HeHarpy»XeHHbIX YacTax Tpybbl, aHanornyHbIX Tpybax, obpasuax — npeacraBuTensix matepuana Tpybbl unu Henocpea-
CTBEHHO B TOYKE M3MEPEHUI ApYrMMM aKyCTUHECKMMU UK UHBIMK cnocobamm). AgekBaTHOCTb Tpy6 nnm o6pasuoe-npea-
cTaBuTenel HeHarpy)xeHHOMY COCTOSIHUIO MaTepuana B TOYKe U3MepeHUin [oMKHa OblTb NOATBEPXAEHa CCbINKaMun Ha
MCMONHUTENbHbIE AOKYMEHTbI, CepTUDUKATLI UNK ApYyrue 4OKYMEHTbI.

A.4 OCHOBHbIMW CBEAEHUAMU AN NPUHSTUST PELLEHNs O NMPUHLMNUANBHOW BO3MOXHOCTU OLEHKN HANPSXXEHHOTO
COCTOsIHMA MaTepuana Tpyb KOHKpPeTHON cneundmKkauum B pexxume 6e3HyneBon akyCTMHECKON TEH30METPUN ABNSAIOTCS:
TEXHONOrMs U3roToBNeHusi (6ecloBHble, OQHOLWOBHbIE, ABYXLOBHbIE), KNACC NPOYHOCTU U (MNM) Mapka ctanu, 3aeoa-
M3roToBUTEmNb. VX HaX0AAT B TEXHUYECKUX AOKYMEHTax Ha TpyObl Mnu nHbIMKM criocobamm.

A.5 HononHuTtenbHble cBeaeHusi 06 akyCTUYecknx CBONCTBax matepvana Tpyb nonyyaioT akcnepumeHTtansHo. [ins
370ro BbIGUPAIOT He MeHee NSATU KOHTPOIBHbIX TOYEK, PABHOMEPHO PacMoNOXEHHbIX Mo NepumMeTpy TPyObl, U CTONBKO Xe
TOYeK Mo AnvHe TPyBbl. B 3TX TouKax onpeAensiioT BenuunHbl iy, £, t; ¢ Tpebyemoii TouHocTbio. XXenaTtensHo NposoauTb
N3MepeHUst Ha HeHarpyXeHHbIX YacTsix Tpy6onpoBoda unv aHanormyHblX HeHarpyxeHHeIx Tpybax. Jlonyckaertca npogso-
AVTb U3MepPeHUsi HenocpeacTBEHHO Ha AeNCTRyoLWeM TpybonpoBoae Npy YCroBUM, YTO JOCTOBEPHO U3BECTHbI 3HAYEHUS
OelCTBYIOWUX HAMPSAXKEHUI B TOYKEX M3MEPEHUN.

A.6 TMpepeapuTenbHas oLeHKa NPUHLMNMANbEHON BO3MOXHOCTM M3MEPEHUS] HaMNpsKEHUN B pexume 6e3HyneBomn
aKyCTU4eCKOWM TEH30MEeTPUM OCHOBaHa Ha CpaBHEHWM NapamMeTPOB aKyCTUYECKOW aHU3OTPOMNUU B YKa3aHHbIX KOHTPONbHbIX
TOuKax. BoiumcensioT BennumHbl Aa, — pa3bpoc 3Ha4eHnii napaMeTpa aHusoTponun no nepumeTpy Tpy6el n Aa, — pas-
6poc 3HaueHU NnapamMeTpa aHU30TPONUK MO ee ANNHE.

A.6.1 Ecnu BbINONHAKOTCA HEpaBeHCTBA

Aa,<0,2%, Aa, <0,2 %, (A1)
TO ONYCKAETCS BO3MOXHOCTH U3MEPEHUS HAMPSKEHWI B pexnume Ge3HyrneBon akyCTUYECKON TEH30METPUU, NPU 3TOM

OLWKMBKY onpeaeneHnst HanpPsKEHUN OLLEeHNBALOT NO PopMynam:
- ANs1 0AHOOCHOTO HaMNpPsKEHHOIO COCTOSHUS

Ao, = |D|Aa, (A.2)
- Ansi ABYXOCHOTO HaNpsPKEHHOTO COCTOSIHWS
Ac, = |K|| Ady, Agy = |K|| Ad,, (A.3)
rae Ady, Ad, — pasbpoc BennunH d, =;—1, , =;—2.
3 3

PekomeHayeTcs NpUMEHSITb PeXUM Ge3HYNeBON akyCTUYECKON TEH30METPUM B TOM CNy4vae, ecrnym COOTBETCTBYIO-
wme ownbkm He npesbiwatoT 30 % nNpegena TekyvecTu.

A.8.2 Ecnu Ag; > 0,2 %, To owumbka onpegeneHnst HanpsHKeHUn MOXET AOCTUraTh 3HaYeHUN npeaena TeKyyecTu
maTtepuana Tpybonpoeoaa u npeebiwaTth ero. B atom cnyvae nubo npvHUMaloT pewenne o HeuenecoobpasHoOCTH ocy-
wecTeneHus 6e3HyneBol akycTM4eckon TeHsomeTpun ans Tpy6 Takow cneuundumkaumm, nnb6o 0 NPUMEeHEeHUN AONONHN-
TenbHbIX aKyCTU4ECKUX UNU MHBIX cNOocoBoB onpeaeneHnsi COGCTBEHHON aKyCTUHECKON aHU30TPONUKU MaTepuarna B To4Kke
M3MEpPEeHUN.

A.8.3 Ecnnaa, <0,2%,HoAa, > 0,2 %, TO BO3MOXHOCTb U3MEPEHUSA HaNpshxeHWH B pexnme GesHyneBoi akyctuiec-
KOV TEH30MEeTpUM 06YCNoBIieHa NPUBSI3KON Ha4anbHbIX aKyCTUHECKUX MapaMeTpoB K TOYKaM, pacnonoXeHHbIM Ha OAnHa-
KOBOM PacCTOsIHUM OT CBapHOro WBa (415 NPSMOLLOBHbIX TPYG), UNU NpYMeHEHWEM BONOMNHNUTENBHBIX aKYCTUHECKUX NITN
MHbIX cnocoboB onpegeneHnsi COBCTBEHHOW akyCTUYECKON aHU30TPONUM MaTepuana B TOHKE U3MEPEHUN.

B aTom cnyyae npoBogaT uaMmepeHusi no A.5 He MeHee YeM Ha ABYX Tpybax ¢ yBenudeHnem He MeHee YeMm B 2 pasa
yucna Touek u3MepeHni No nepumeTpy Tpy6Gbl.

A.7 PesynbTaTbl UCCNEAOBAHUS NMPUHLMMNANBHON BO3MOXHOCTU M3MEPEHNSA HaNPsKEeHWN B peskume 6e3HyneBoi
aKyCTUYECKON TEH30METPMU C YKa3aHKEM PACTIONOKEHNS TOHEK M3MEPEHUI JOITKHBI ObITh 0OPOPMNEHbI B BUAE 3aKITIOYEHNS.

A.8 BbluncneHune 3HaveHnli HanpsbkeHWn B pexumMe 6e3HyNeBon akyCTUYeCcKon TeH3oMeTpumn nposogat no 10.1 n
10.2 ¢ yqeTom 10.3, Npn 5TOM B KAYECTBE 3HAYEHUI 3aePXKEK 4, Iyy, [g3 MCNONB3YIOT 3HaYeHNn 3aaepxek Ly, £, L, mony-
YeHHble B COOTBETCTBUM C A.5.
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MpwnoxeHne b

(pekomeHayemoe)

dopma npoTokona UsMepeHui

«YTBEPXOAIO»

PykoBoguTens

HauMeHOBaHWe opraHuMsauuu

NMYHAsA NOAMNUCH, UHUUManbI, pammnus

« » 20 r.

APOTOKON
M3MEepPeHNs MeXaHN1eCKNX HanpPsKeHNN

(0B BEKT KOHTPONSA, KOHTPONUPYEMBIN y4acToK Tpybonposoaa)

1 Hata vnamepeHus

2 OpraHusauusi, NpoBoAsILL,as N3MepeHns

3 Bnapgeney o6bekTa

4 [aHHble 06 00beKkTe KOHTPONS:

Ha3Ha4eHne

3aBO4-N3roToBUTENDb, TEXHONOIMNA N3roTOBNEHUA pr6bl

PEXUM TEPMO- NN BUOGPOo0o6paboTKM

avameTp, TonwuHa TpyGsi

COCTOsIHNE MOBEPXHOCTU

AONOMNHUTENbHbIE CBeAeHUs1 06 06 beKTe KOHTPOIS

5 Ycnoeus HarpyxeHns 06bekTa KOHTPONS NPW NPOBEAEHUUN N3MEPEHUIA;

BHyTpeHHee faBneHne

TemnepaTypa paboyen cpeabl

TeMnepaTypa OKpyxalowWwei cpeab

AONONHUTENbHbIE HArPy3Kn

6 3cku3 o6bekTa KOHTPOISA C yKasaHWeM MEeCTOMONOXKEHUS TOUEK UBMEPEHWI U UX HYMepaLUK (B NPUIMOXEHUN)
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7 CseaeHusi 0 maTepuanax o6bekTa KOHTPONS:

CTpaHa-n3roToBUTEnNb

mMapka MaTepuana (HauWoHanbHbIlA, MHOW CTaHaapT)

TeXHONOIMMA N3roToBNeHnA

8 PexuM nameperuii (akycTnueckasi TeH30MeTpUsl, 6e3HyneBasi akycTu4eckas TEH3oMeTpus)

9 Ta6nwuua 1 — 3HaueHUs akyCTUYECKOW aHU3OTPONUM B TOHKAX M3MEPEHUIA N YUCIO 3XO-UMMNYIbCOB

AHu3oTponus B
Martepuan MOMEHT U3MepeHus, m n, n,
%

Homep Touku
n3mepeHumn

YCINOBUS ONpeaeneHns HavanbHbIX 3HaYue HUii 3aepKek (451 aKyCTUMEeCKON TeH30OMeTpHK)

cnocob onpeaeneHns HavanbHbIX 3HAYEHUIA aKYCTUYECKUX NapaMeTPoB (ansA 6e3HyneBow akyCTUHECKON TeH30MeTprK)

10 HawumeHoBaHue v kog 6a3bl AaHHbLIX

11 Tabnwuuya 2— PesynbTatel UamepeHuii

HavanbHble 3HaveHuA Tex WUe 3HavYeHun
HOMep TOUKA 3agepxxek UMNynbCcoB TeMHepaTypa 3a,qey>Lol<-leK UMNYyNbLCOB TeMnepaTypa
U3MEepEeHUii Aep Y ’ marepuwana, °C P Y ’ martepuana, °C
MKC MKC
3HaueHus1 HanpsPKEeHUI K NorpeLuHocTy namepexus (Mra)
Oz Az Ot At

O6cnenoBaHne NPoBen orneparop:

nu4Haa noanuce unHuuuansl, CbaMMﬂI/IH

PykoBoauTtens nabopartopuun
HepaspyLwatoLero KOHTpons:

nu4Haa noanuce nHuuuansl, CbaMI/IﬂI/Iﬂ

MpumeuvaHnnsn

1 B 1abnuue 1 yka3biBaloT HOMEP 3X0-UMNYNbCa, UCNONb3YeMOro ANS U3MepPeHUsi 3aaepKek:

n — ans CABWIOBOW BOMNHbI, NONAPU3OBAHHOW NapannensHo obpasytowen Tpy6bbi;

n, — AnNs CABUIOBOR BOMHbI, NONAPU30BaHHON NepneHanKynsapHo K obpasyiowien Tpy6Gbl;

n; — AN NPOAONBHON BOSHbI,

2 BTabnuue 2 B rpadax «HavanbHble 3HaUYeHUA» U « TEKyLMe 3HaYeHNA» AOMYyCKaeTCA BMECTO 3HaUeHUI COOTBET-
CTBYIOLLMX 3afiePKeK yKa3biBaTb HAMMEHOBaHWS 3anuceli B 6ase gaHHbIX C U3MEPEHHBIMU 3HAYEHUSIMMU.
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Bubnuorpadua

[1] MeToawuka BeinonHeHnst  TpyGbl cTanbHble Ans Tpybonpoeogos. MeToanka BbINOMHEHWA N3MEPEHUIA MEXaHNYe-

uamepenuii. Ceuge- CKWUX HanpsbkeHWi METOAOM aKyCTOYNpyrocTy
TensctBo 531/1700
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