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BBeaeHue

ObbekTuBHaA oueHka paboTocnocobHOCTM 1 6e30NacHOCTU SKCNIYaTUPYIOLLMXCS OTBETCTBEHHBIX TEX-
HUYECKMX 0OBbEKTOB HEBO3MOXKHA 6€3 OLIEHKM HanNPsHKEHHOTO COCTOSAAHMSA, B KOTOPOM HaxoAWTCs ux martepuann.

B orpoMHOM uncne NpakTUYECKU BaXKHbIX CITy4aeB pacyeTHas OLEHKA HaNpPsXKEHHOTO COCTOSAHUSA TEXHU-
YeCcKoro 00bekTa BO3MOXHA NULLbL HA CTaAUKM Hayana ero 3KkCnnyarauuu, HenoCPeACTBEHHO NOCNE U3roToBne-
HusA. OLEHUTb HaMPSXKEHHOE COCTOSIHME MaTepuana o0bekTa B NpoLecce ero akcnnyaraumm oObIMHO MOXHO
NULWb METOAOM NPSAMBIX (M B GONbLUMHCTBE Cry4YaeB paspyLuaroLLmx) U3MepPEHUIA.

OaHVMM 13 Haubonee NepcneKkTUBHbIX METOAOB U3MEPEHUA MEXaHWYECKUX HanpsKeHuii B marepuane
0e3 ero paspyLleHnsa ABNAETCS akyCTUYECKMI METOA, OCHOBAHHLIN HA YNPYroakyCTu4eckom adpdekre — nu-
HEWNHOW 3aBUCMMOCTU CKOPOCTW PACMpPOCTPAHEHUS YNPYrUX BOMH OT HANPsDKEHWN, HAAEXHOE JKCMEPUMEH-
TanbHOE onpeaerneHue KOTopoii obecneyeHo Briarogaps HaNMUUUIO COBPEMEHHON U3MEPUTENbHON TEXHUKN.

CyLUeCTByIOLLIME HALUMOHAmNbHbIE CTAHAAPTLI, PErnmaMeHTUpPYIOLWUe Nopsa0K NCNONb30BaHUSA aKyCTu4e-
CKOr0 MET0Aa B 3a4a4ax KOHTPOMA HANPSHXKEHHOTO COCTOSHUSA, NOCBALLEHbI 00LLMM TPeBOBaHNAM K MpoBeae-
HUIO M3MEepPEeHUiA, a camu NpoLeaypbl NOArOTOBKUA U NPOBEAEHUS U3MEPEHUIN U3NOXEHbI B HUX HEMOSHO.

Hacroswuit crangapt paspabotaH B uenax obecnevyeHns MeTognIeCcKkol OCHOBBI LUMPOKOTO NpUMeHe-
HUA MeToAa aKkyCTOynpyrocTu Ans OonpeaeneHus O4HO- U ABYXOCHOIO Hanps>KeHHOro COCTOSHUA matepuana
OTBETCTBEHHbIX TEXHUYECKUX OOBLEKTOB Kak B NPOLECCE UX U3FOTOBIIEHUS U UCTbITAHUW, Tak U B npouecce
peanbHON akcnnyarauuu.
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HAUWOHANBbHBIN CTAHOAPT POCCUMNCKON GEQEPALUMU

KoHTponb Hepaspywarwmmn
ONPEJENEHWE HANPS)KEHHOIO COCTOAHNUSA
MATEPWANA U3OENTNN MALLMHOCTPOEHUA
METOOAMU AKYCTOYINPYIOCTU

O6uwue TpeGoBaHUA

Non-destructive testing. Evaluation of stress state material engineering products
by acoustoelastic methods. General requirements

Data BBegeHuss — 2016—07—01

1 OBbnacTb NpUMeHeHuUA

HacTosimin cTanaapT pacrpoCTPAHAETCS HA aKyCTUHECKMIA METO, OMNPEAENEHNS HANPSDKEHHOTO COCTO-
AHUA MaTepuana usaenuin MaLLMHOCTPOEHUS C UCMOMb30BAHMEM METOAA aKyCTOYNpPYrocTy.

Hactosiumii ctaHaapT yCTaHaBNMBAET OCHOBHbLIE TPEGOBAHMA K NOPSAAKY ONPEAErneHnus1 OAHO- U ABYX-
OCHOTO Harnpsi»KEHHOr0 COCTOSIHUA MaTepuana TEXHUYECKMX 0O6bEeKTOB, UMEIOLLMX ABE NocKonapasnsenbHble
MOBEPXHOCTW B 30HE U3MEPEHWUIA, C MCMOMb30BaHWEM 00bEMHBIX NPOAOMLHLIX U NOMEPEYHLIX BOSIH, pacnpo-
CTPAHSAIOLLMXCA HOPMAFIBHO K MOBEPXHOCTU TEXHUYECKOTO 0GbEKTA.

YcTaHaBnMBaeMblil HACTOSALUMM CTaHAAPTOM METO4 MOXET GbiTb NPUMEHEH Kak npu nabopaTopHbIX UC-
CrNEA0BaHMAX, TaK U B CTEHAOBbLIX M HATYPHbLIX YCIIOBUAX KOHTPONSA HaNPSHKEHHOTO COCTOSIHUA Martepuana
LLIMPOKOTO KIacca TEXHUYECKUX 0ObEKTOB.

2 HopMaTuBHbIe CCbINIKU

B HacTosiLLeM cTaHaapTe UCNOMb30BaHbl HOPMAaTUBHLIE CCbIKU Ha Crieaylowmue CTaHaapThi:

FOCT 7.32—2001 Cucrtema craHgapToB no uidopMaum, bubnuotedHomy u usgatenckomy aeny. Ot-
YET 0 Hay4yHO-UCcCcneaoBaTensLCKon padore. CTpykTypa u npasuna oopMmneHus

FOCT 12.1.001—89 Cucrtema craHgaptoB 6e3onacHocTu Tpyaa. Ynerpassyk. O6uwme tpebosaHus 6es-
OMacHOCTK

FOCT 12.1.004—91 Cucrema craHaapto 6esonacHocTu Tpyaa. MoxapHas 6e3onacHocTb. OOLme Tpe-
6oBaHus

FOCT 12.1.038—82 Cucrema craHgaptoB Ge3onacHocTu Tpyaa. dnekrpobesonacHocTtb. lNpeaensHo
AONYCTUMbIE 3HAYEHUS HANPSXKEHWIA NPUKOCHOBEHUSA U TOKOB

MOCT 12.2.003—91 Cucrema craHgaptoB 6esonacHoctu Tpyaa. ObopyaoBaHue NPoU3BOACTBEHHOE.
O6Lwme TpeboBaHma 6e30NacHOCTH

MOCT 12.2.013.0—91 Cucrema ctaHgapToB 6e30nacHOCTM Tpyaa. MaluuHbl pydHbIE dnekTpuyeckue.
O6buwpue TpeboBaHusA 6€30NaCHOCTU U METOAbI UCTbITAHWI

MOCT 12.3.002—75 Cucrema ctaHgapToe GezonacHocTu Tpyaa. Mpouecchl Npou3BoacTBEHHbIE. O6-
wme TpeboBaHusa 6e3onacHoOCTu

MOCT 1497—84 (NCO 6892—84) Metannbl. MeToabl UCNbITAHMIA HA pacTSXKEeHUe

FOCT 2768—84 ALETOH TeXHUYECKUn. TeXHUYEeCKne ycnoBums

MOCT 2789—73 LLlepoxoBaToCTb NOBEPXHOCTU. [apameTpbl U XapakTepUCTUKU

FOCT 6616—94 MpeobpasoBatenu TepmoanekTpuyeckue. ObLme TexHuYeckue ycnosus

[OCT 10587—84 Cmonbl 3NOKCUAHO-AUAHOBbIE HEOTBE MKAEHHbIE. TEXHUYECKNEe yCnoBus

[OCT 17299—78 CnupT 3TUNOBbLIA TEXHUYECKUIA. TeXHNnYeckue ycrnoBusi

U3pgaHue odpuumanbHoe
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FOCT 28840—90 MaLuunHbI AN UCMLITAHUA MATEPUArIOB HA pacTXeHUe, cxatue u usrnd. ObLume Tex-
Hu4eckne TpeboBaHusa

FOCT P 8.563—2009 MNocyaapcrBeHHas cucrema obecneyeHns eaquHcTea usmeperuin. Meroguku (me-
TOAbl) U3MEPEHUI

FOCT P 12.1.019—2009 Cucrema craHaapros 6e3onacHocTu Tpyaa. 3nekrpobesonacHocTb. Obwme
TpebGoBaHUs U HOMEHKNATypa BUAOB 3aLLUUTbI

FOCT P 52731—2007 KoHTponb Hepa3pyLuaoLwmi. AKYCTUMECKMIA METOA KOHTPOMNS MEeXaHUYeCcKkux Ha-
npsbxeHuii. OBwme TpeboBaHus

FOCT P 55043—2012 KoHTponb Hepaspywaowwmii. OnpeaeneHwe ko3 PUUNEHTOB ynpyro-akyctuye-
ckoit cBsisu. O6wue TpeGoBaHns

FOCT P 55725—2013 KoHTponb Hepa3pyLiaiowmi. MNpeobpasoBaTenu ynbTpa3ByKOBbIE MbE30AEKTPU-
yeckue. O6LMe TexHnYeckne TpeboBaHus

FOCT P UCO 5725-2—2002 TouyHOCTb (NPaBubHOCTbL M NPELM3NOHHOCTL) METOZIOB M PE3YNbTaToB W3-
MepeHuii. Yactb 2. OCHOBHOM MeTof onpeAeneHuss NOBTOPSEMOCTU U BOCNPON3BOAUMOCTU CTaHAAPTHOrO
MeToAa U3MEPEHUIA

M punMedYaHune — |_|pI/I nonb3oBaHUU HacToALWUM CTaHA4apTOM qenecoo6pa3Ho NnpoBEpPUTL AeﬁCTBI/Ie CCbINTo4-
HbIX CTaHAapToB B I/IH(bOpMaLU/IOHHOﬁ cucreme o6u.|,ero nonb3oBaHUA — Ha Od)MLllAaJ'IbHOM caite d)e,qeparleoro areHT-
CTBa Mo TEXHUYECKOMY perynnpoBaHUo U METPOSTOMNKN B CETU MHTepHeT Unn no exerogqHomy I/IH(bOpMaL[VIOHHOMy YKasa-
Tenw «HaLU/IOHaI'II:HbIe CTaHAapTbI», KOTOprVI 0I'Iy6]'IVIKOBaH no COCTOSAHUIO Ha 1 AHBapPA TeKylyero roga, U rno Bbinyckam
exemecAa4yHoro I/IH(*)OpMaLWIOHHOFO YKasatens «HauMOHaﬂbele CTaHAapThbl» 3a TeKyLL[VIVI roa. Ecnu 3aMeHeH CCbINOoYHbIN
CTaH4apT, Ha KOTOprVI AaHa HejaTupoBaHHaA CCblflka, TO peKOMeHAYEeTCA UCNoNb30BaTb ﬂeﬁCTByIOquIO BepCuro 3TOoro
CTaHjapTa C y4eTOM BCeX BHECEHHbIX B laHHYIO BEPCUIO W3MeHeHMn. Ecrin 3aMeHeH CCLINOYHLIN CTaHAapT, Ha KOTOprVI
AaHa AaTtTupoBaHHaA CChlflka, TO peKoMeHAYyeTCA UCNoNb3oBaTb BEPCUIO STOM0 CTaH4apTa € YKa3aHHbIM Bhbille rojoM yT-
BepxaeHus (NpuHATUS). Ecnun nocne yTBepXAEHUA HACTOALLEro CTaHaapTa B CCbINOYHLIA CTaHAApT, Ha KOTOpbLIA faHa
AaTupoBaHHasa CChllKa, BHECEHO U3MEeHeHne, 3aTparuBarllee nonoXxeHne, Ha KoTopoe gaHa cChljika, TO 3TO NnornoXxeHue
pekoMeHAYeTCA NPUMEHATb be3 y4eTta AaHHOIo U3MeHeHUs. Ecnu ccbinoYHbii CTaHAapT OTMEHEH be3 3aMeHbIl, TO Mnono-
XeHue, B KOTOPOM faHa CChlfika Ha Hero, pekoMeHAYyeTCA NPUMEHATL B YaCcTU, He 3anarV|Barou4e|7| STY CCbIJIKY.

3 O603HauYeHnA u CoKpalleHus

3.1 B HacTosiLLeM cTaHAapTe NPUMEHEHbI cneayiowue yenosHble 0603Ha4YeHUs:
h — TonwwmHa matepuana o6bekTa KOHTPONSA, MM;

Vj,, — CKOpOCTb PacnpoCTPaHEHUs YNPYron BOMHbI C BOMTHOBbIM BEKTOPOM, HaNpPaBneHHbIM B i Ha-
npaBrieHnn U C BEKTOPOM NONAPU3aLMK, HAaNPaBnEeHHbIM B k HaNpaBneHun (3Havenus i = k
COOTBETCTBYIOT NPOAONbHLIM BOMHAM, 3HA4YEHUA | # K — nonepeyHbiM), M/C;

t, —3anepxka MMNynNbLCa ynpyron BOfHLI, PacnpoCTPaHSAIOLLENCA CO CKOPOCTLIO Vj, HC;
Bign — aKycToynpyrue koauunenTbl ckopoctu, 1/MMa;
ilan — aKycroynpyrue koachuumeHTsl 3aaepxku, 1/MnMa;
f, — athpekTUBHAA YaCTOTa ynbTpassykoBbIX MMNYNbCOB, MIy;
0o — YCFIOBHbIN Npeaesn Teky4ecTn matepuana oobekta koHTpons, MMa;
04, 0 — [NABHbLIE HANPAXEHNA, AENCTBYIOWME B MaTepuane o0bekTa koHTpons, MMa;
Ty —Temneparypa 06beKTa KOHTPOMA B 30HEe U3MEPEHNI NPU OTCYTCTBUN HANPSHKEHNN, °C;
T —1emneparypa o0bekTa KOHTPOMNSA B 30HE U3MEPEHUN NPY AEWCTBUM HaNPsHKeHui, °C;

V,—cx/opocn, pacnpoCTPaHEHNA YNpyrux NPOAOSIbHLIX BOMIH B Marepuane 00beKTa KOHTPOSis,
m/c;

Vt—cx/opocn, pacnpoCcTpaHeHns ynpyrux nonepeyYHbiX BOMH B Marepuane oObekTa KOHTPOsis,
m/C;

m; — HOMep OTPaXX@HHOTo UMMyMbCa YNpYrux NONEepeUHbIX BOMH, NONAPU30BAHHbLIX B Hanpasne-
HUM TEKCTYPLI MaTepuana;

m, —HOMep OTPaKEHHOTO UMMNYNbCA YNPYrUX NONEPEeUHbIX BOMH, NONAPU30BAHHLIX B HaNpaBne-
HWUK, NEPNEHANKYNAPHOM K TEKCTYpe mMaTepuana;

M3 — HOMEp OTPAKEHHOTO UMMYNBLCA YNPYTUX NPOAOMNLHLIX BONH;

a
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ny — 4YMCII0 NOBTOPHLIX M3MEPEHWI NPU ONPEAENEHNM 3aAEPKKM UMNYNLCA YNPYTUX MONEPedHbIX
BOJIH, MONAPU3OBAHHLIX B HAMNPABMNEHUM TEKCTYPbI MaTepuana, npu 4eMCTBUN HanpsHKeHWi;

n, — 4MCINO MOBTOPHbIX M3MEPEHUII NPU ONPeAeneHnu 3aAepXKN UMNYMbCa YNPYInX NonepeyHbIX
BOJIH, MOSIAPU30BAHHLIX B HaNpaBneHuW, NEPNEHANKYNAPHOM K TEKCTYpe Marepuana, npu
OENCTBUN HaNPSHKEHW;

13 — YUCNO MOBTOPHbIX U3MEPEHUN NMpU onpeaeneHuy 3aaepxku UMnynsca ynpyrux npoaonbHbIX
BOIMH NpU A4ENCTBUN HANPSXKEHWUI;

7(m,) — AIMTENbHOCTL Pa3BEPTKU, 0GECTIeYNBAIOLIan BU3yanu3aLmio my OTPaXKEHHBIX UMMYNbCOB
YNpYrux nonepeyHbIX BOMH, NONsipu30oBaHHbIX B HANpPaBNeHUN TEKCTYPLI MaTepuarna, MKC;

T(m,) — BNUTEMNbHOCTb Pa3BEPTKU, 0OECewMBalOLLas BU3Yanu3aLmio M, OTPAXKEHHbBIX UMMYMbCOB
YNpYrux nNonepeyHbIX BOMH, NOMSAPU30BAHHbLIX B HAaNpaBIieHUW, NEPNeHaNKYNAPHOM K TEKCTY-
pe marepuarna, MKC;

T(m3) — ANUTENBHOCTb Pa3BepPTKM, 0BECneynBaloLLas BUSYann3aLmio Ms OTPAKEHHBIX UMMYNLCOB
YNpyrux NpoAOoNkHbIX BOSH, MKC;
At —npeaensLHo AonycTUMAan abGComnOTHAsA NOrPELLHOCTL U3MEPEHUS BPEMEHHbBIX UHTEPBANIOB UC-
Monb3yeMbIX CPEACTB U3MEPEHUI, HC;

Ot — npeaensHo JonycTMMasi OTHOCUTESbHAsS MOTPELUIHOCTL U3MEPEHNS BPEMEHHbIX UHTEPBArIoB
UCMOMb3YEMbIX CPEACTB USMEPEHNIA;

£9(i) — 3aAepXKu OTPAKEHHBIX MMNYNECOB NOMEPE4HON BOMHbLI C HOMEPaMm M3 OTHOCUTENLHO nep-
BOFO OTPAXXEHHOTO UMMYNbCA NPU NOMSPU3ALIMM BOMHbI B HANPABNEHNUN TEKCTYPLI MaTepuana
NPV OTCYTCTBUN HaNpsbkeHuit nocne N NOBTOPHbIX U3MepeHuit, H, i =1 ... nd;

t? — CpefiHee 3HaYeHUe 3aJ€epPXKU OTPaXKEHHOTrO0 UMNYNbCa NONEPEYHON BOSMHLI C HOMEPOM m?
OTHOCWTENLHO MEPBOr0 OTPaXKEHHOr0 MMNYNbCa NpU NoNApU3auuu BOJSIHLI B HanNpasreHun
TEKCTypbl Marepuana npu OTCYTCTBUM HANPSOKEHUNA, HC;

89 — koacpchuLmeHT BapuaLmu 3Hauenmi 19();

t,() — 387ePXKKM OTPEKEHHBIX UMNYIBLCOB NOMNEPEYHON BOMHLI C HOMEPAMU /M, OTHOCUTENLHO Nep-
BOTO OTPAXEHHOr0 UMMyNbCa NpY NOMAPM3aLMK B HaNpaBneHUM TEKCTYpbl Marepuana npu
AENCTBUM HAaNPSHKEHNI NOCAe Ny NOBTOPHbLIX U3MEPEHUH, HC, i=1 ... n,;

{; —cpeaHee 3HaYeHUe 3a4ePKKN OTPAXKEHHOTO UMMYIbCA MOMNEPEYHON BOMHLI C HOMEPOM My
OTHOCUTENbLHO MEPBOr0 OTPAXXEHHOr0 MMNYNbLCA NpY NMONSpU3auuyM BOMHbLI B HanpasneHuu
TEeKCTYpbl Marepuana npu 4eiCTBUN HaNPSHKEHWUM, HC;

J1 — KO3hPUUMEHT Bapuaumu sHaveHni t, (i);

9 — anauenue 3apepxxu t9, npuseaenHoe k Temneparype 20 °C, Hc;

?1 — 3Ha4eHue 3aaepxku t,, npuseaeHHoe k Temneparype 20 °C, Hc;

tg(/) — 3a4ePKKN OTPAKEHHBIX UMNYNLCOB NONEPEYHON BOSHbI C HOMEPaMU mg OTHOCUTESbLHO Nep-
BOrO OTPaXKEHHOr0 UMMyNbCa NPY NONAPU3aLUMM BOSHbI B HaNnpasneHuu, NePNeHAUKYIAPHOM
K TEKCType marepuana, nocne ng NOBTOPHbIX UBMEPEHUI, HC, i =1 ... ng;

tg —CcpefiHee 3HaYeHne 3aepPXKU OTPAXKEHHOro UMMyrbca NnonepevyHon BOSIHbI C HOMEPOM mg
OTHOCUTENBLHO NEPBOIO OTPAXKEHHOrO UMNYNbCa NPU NONAPU3aLuKM BOMHLI B HaNpaBneHuu,
nepneHanKYNApHOM K TEKCTYpe maTtepuana, npu OTCYTCTBMM HanpsbkeHuin nocne ng NoBTOp-
HbIX U3MEPEHUN, HC;

52 — KO3(pDULMEHT BapuaLuu 3Ha4EHUN tg(/);

1,()) —3aaepPXKN OTPAKEHHBLIX UMNYNLCOB NONEPEYHON BOTHLI C HOMEPAMM 1M, OTHOCUTENBHO nep-
BOTO OTPAXKEHHOTO UMMYNbCA NPY NONAPU3aLMKN BOJHbI B HANPaBneHUu, NEPNEHAUKYISAPHOM
K TEKCType marepuana, Npu AeiCTBUM HANPSOHKEHWI MOCMe 1, NOBTOPHLIX U3MEPEHUHN, HC,
i=1..n,,

{, —cpeaHee 3HaYeHNe OTPAXKEHHOTO UMNYSILCA NONEPEYHON BOSTHLI C HOMEPOM 1), OTHOCUTESb-
HO NEPBOTO OTPAXKEHHOrO UMNYNbLCA NPU NONSPU3ALMK BOJHbI B HANPaBnNeHnu, nepneHanky-
NAPHOM K TEKCType marepuana, npu 4eiCTBUN HaNPSHKEHUA, HC;

Jy — KOI(hPUUMEHT BapuaLmu sHaveHni t(j);
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fg — 3HaueHue 3agepxku t9, npusenerHoe k Temnepatype 20 °C, HC;
fz —3HaueHne 3aaepxku t,, npuseaeHHoe k Temneparype 20 °C, Hc;
tg(l) — 3a[1ePXKKN OTPAKEHHBIX MMMYIbCOB NPOAOSILHON BOSHbI C HOMEpaMu mg OTHOCUTENbHO Nep-
BOr0O OTPaXKEHHOTO UMMNYNbCa NPU OTCYTCTBUM HaNpsXXeHuii nocne ng NOBTOPHbIX U3MEPEHUN,
. 0.
HC,i=1..n5;
tg — cpefHee 3HaYeHne OTPaXKEHHOr0 UMMYMbCa NPOAOSIbHON BOMHLI C HOMEPOM mg OTHOCUTEnNb-
HO MEepPBOro OTPaXXEHHOTO UMMYNILCA NPU OTCYTCTBUM HAMPSHKEHWIA, HC;
ag — KO9(hPULMEHT Bapuaunm sHa4eHum tg(l);
t3() — 3aAePXKKN OTPAKEHHBIX MMMYNbLCOB NPOAOLHON BOMHLI C HOMEPAaMMU /M3 OTHOCUTESNLHO Nep-
BOr0 OTPAXXEHHOTO UMMYNbCa NPU AEACTBMM HANPSHKEHWIH NOCNE N, NOBTOPHLIX M3MEPEHWN,
HC,i=1... ng;
f; —cpeaHee 3HaYeHNE 3afePXKN OTPAKEHHOrO UMMYNbCA MPOAOMLHON BOMHLI C HOMEPOM My
OTHOCUTESNLHO MEPBOro OTPAXKEHHOTO UMNYNbCa NPU AeCTBUU HAMNPSXKEHWUNA, HC;

03 — KO3(PPULMEHT Bapuauum 3HaueHni £5(7);
{9 — snauenune sapepxkn {3, npuseaeHHoe k Temnepatype 20 °C, Hc;
T‘3 — 3Ha4YeHue 3aJepxkm t3, npuseaeHHoe k Temneparype 20 °C, Hc;
a4, 0o, G, 0ty — AKYCTOYMPYrie KoachpuumeHTsl, 1/Mra;
Ky, Ky, ks, k, — ynipyroakycTu4eckue (TeH3omeTpuyeckue) koadhcuumenTsl, Mra;
Ky, kg — TEpMoakycTUdeckue koaduumneHTsl, 1/rpag;
K — OTHOCUTENBHOE N3MEHEHNE CKOPOCTUM NPOAOILHOM YNPYroil BOMHLI NPY M3MEHEHUM Temnepa-
Typbl Ha 1 rpagyc;
K5 — TO e Ans NonepeyHo BOMHbI.

3.2 B HacTosiLleM cTaHgapTe NPUMEHEHbI Cneaylowme CoOKpaLLeHUs:
OK — 06beKT KOHTpOnSs;
HC — HanpsikeHHOe COCTOSIHUE;
CU — cpeacTtBo naMepeHuit;
YU — ynbTpa3BykoBOW MMNYLC;
SAIN — anekTpoakycTuydeckuin npeobpasoBarerb;
M3MN — nbe3oanekTpuyeckuin npeobpasosarens;
OMAI — anekTpoMarHUTHOAKYCTUYeCKui npeobpasoBarernb;
KYAC — KoadhpuUMeHTbl yNpyroakycTu4eCckom CBA3M.

4 O6Lwme nonoxeHus

4.1 lamepeHunst HanpsXKeHuii B TOUKE KOHTPONS BbINOMHSAIOT METOA0M aKyCTOYNPYroCTU B COOTBETCTBUU
¢ o6wymm TpeGosaHuamu MOCT P 52731.

4.2 HanpaeneHue pacnpocTpaHeHusl BONTH — MEPNeHANKYNSIPHO K NNOCKOCTU AeUCTBUSA M3MEpPSIEMbIX
HanpspKeHU .

4.3 Cxema npo3ByyMBaHUA MaTepuana COOTBETCTBYET 3XO-METOAY YNbTPa3BykOBOro KoHTpons. Cno-
c06 B03OyxaeHuUsa ynpyrux konebaHuii — KOHTaKTHbIN UK GECKOHTAKTHBINA B 3aBUCMMOCTU OT UCMONb3yEMOTO
OATll. PekoMeHAyeMbl BUA U3Ny4aeMoro CUrHana — «PagumouMiynbC» C BbICOKOYACTOTHLIM (YNBTPa3ByKO-
BbIM) 3anosfiHEHUEeM, NnasHo ornbaroLleli n 3dhdekTUBHON ANMTENLHOCTLIO (Ha ypoBHE 0,6 OT MakcUManbHOM
amnnuTyael) OT 2 A0 4 NepMog0B OCHOBHOMW YacTOThlI.

4.4 Vsny4yeHne u npuem akyCTUYECKUX CUrHAnoB NPOBOAMUTCSA C NMOMOLLBIO NpueMo-nepeaaromx (co-
BMELLEHHbIX) Al npoaonbHbIX U NONEPeYHbIX BOJH.

MpumevyaHue — B kavectBe SAM MoryT GbiTh Ucnonb3oBaHbl N3N no MOCT P 55725 unu cneynansHo pas-
paboTtaHHble OMAT.

4.5 NamepsieMble HanpskeHWs ABNAIOTCS YCPeAHEHHbIMU N0 0GbeMY YNLTPa3BYKOBOrO nyyka, onpeae-
NSIeMOro nonepeyHbIMK pasmepamu SAT 1 TONLWMHOA MaTepuana. Kak npaBuno, STO rNaBHble HaNPsHKeHNA

4
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B MNIOCKOCTU, NePneHANKYNAPHON K HaNpaBneHuio pacnpoCTPaHeHWs BONH. BenuynHel HanpsHkeHuin oTcum-
TbIBAKOTCA OT TEX UX 3HAYEHUMN, KOTOPblE COOTBETCTBYIOT HAYalbHbIM 3HAYEHUAM aKyCTUYECKMX NapameTpos,
U3MEPEHHbLIM 10 BO3HUKHOBEHUSI HAMNPSHKEHWIA.

4.6 CnoXmBLLMECA K HACTOSILLEMY BPEMEHU NOAXOAbl K KOHTPOSO MEXaHUYECKUX HanpPsHXKEHNIN B MaTe-
puane akycTudeckum MeToaom 0bbluHO BasnpyloTcs Ha 0BLWKUX COOTHOLLEHMAX akycToynpyroctu [1]1—[3].

COOTBETCTBYIOLLME YPABHEHUS CBSI3U CKOPOCTU U BPEMEHU PacnpOCTPaHEHNs yNpyrmx 00beMHbIX BOJH
pasnuMyYHon nonApu3aunun ¢ AeiCTBYIOLLUMU HANPSDKEHUAMU B paMKax MaTrpu4HOW TEOPUU akycToynpyrocTu
npu OTCYTCTBUM BHELUHUX TEMMNOBbLIX U 3NMEKTPOMArHUTHbLIX BO3AEHCTBUI MMEIOT OObIYHbINM ANA NMMHEeapuso-
BaHHbLIX COOTHOLUEHUI BUA:

NV = Pnlo, —ap), )

Oty =ty 0y, — 0'1?; ), @

rae oy, of, — TEH30p HaNPsKeHU A B MOMEHT U3MEPEHNS 1 TEH30p HauambHbLIX HaNpPsKeHWH COOTBETCTBEHHO;
Vi, Oty — OTHOCUTENBHBIE N3MEHEHNS CKOPOCTU M BPEMEHM PacnpoCcTpaHeHUa yNpyriX BOMH:

_\y/0
SV, = %kvo‘ék 1 3)

St =tk __k (4)
rae Vi v t; COOTBETCTBYHOT HAMPSHKEHNAM G, Vﬁ( u t,-‘,’(— Ha4anbHbIM HanpsKEHUsM oﬁ7

B oTcyTCTBME HauanbHbIX HANPsHKeHU ypaBHeHus (1), (2) npuobpeTalor Bua:

Vi = Bikan O ®)
ik = Biggn Opp- ®

4.7 NHXeHepHble METOAWKW KOHTPONS HanpsXXeHU C Ucnonb3oBaHWeM Hanbonee pacnpoCTpaHeHHo-
ro aKyCTU4eCKOro 9xo-uMnysnbCHOro metoaa o6biMHO GasupyloTCA Ha M3MEPEHUAX BPEMEHHBLIX UHTEPBAnoB
MEXAY MHOTOKPaTHO OTPaXXEHHbIMW UMMYNbCAMW YNPYTUX BOMH PasnuyHoOl nonapusauun. B aTon ceAsu aky-
cToynpyrue cootHoweHus Tuna (6) npeacrasnsaoTca 6onee NpeanoOYTUTENbHLIMMU.

4.8 Haubonee crporuit noaxoa K NOCTPOEHUIO UHXXEHEPHbIX COOTHOLLEHUI akycToynpyroctu, 6asupy-
IOLLMXCA HA U3MEPEHUU BPEMEHHbIX UHTEPBAnoOB, NpeanokeH B patote [4], B KOTOPOW Ha OCHOBE 6Ga30BbIX
ypasHeHuii (5) ana cnyyaa nnockoro HC ¢ raeHbIMU HANPSDKEHUAMM oy, 6, B NNOCKOCTHU, NEPNEeHauKynsap-
HOM HaNPaBNEHUIO PACNPOCTPAHEHUA YNPYruX BOMH, NOMy4€eHbl BbIPAXEHUSA, CBA3LIBAIOLLME HANPSKEHUA C
3agepxkamMu UMNYNbLCOB YNPYrUX BOAH ABYX TUNOB: MPOAOMNbHLIX U MOMEPEYHbIX, NONAPU3OBAHHLIX BAOSb
rMaBHbIX HANPAXEHUA.

4.9 Matepuan 60nNbLWMHCTBA U3AENUIT MAWMHOCTPOEHNS MOXKHO CUUTATb OPTOTPONHLIM. ECnu ocu anu-
30TponuUM MaTepuana cHMTaTb HanpaeneHHbIMU BAOMNb OCEli 1eKapTOBbIX KOOPAMHAT X U Y COOTBETCTBEHHO, TO
BOITHOBOM BEKTOP ANA CNONb3yeMblX 00beMHbIX BOSIH ByAeT N0 HanpaBneHUio COBNaaaThb € OCblO Z. (NaBHble
HaNPsXKEHNS — NPOAONLHOE o N NONEPEYHOE 0, — NEXAar B NNOCKOCTH Z = 0 1 HanpaBneHbl BAOMb 0CeH X U
¥ COOTBETCTBEHHO.

4.10 ®opmynbl 4na pacyeTa oy U o, UMEIOT BUA:

oy = ky 50, + by oy, @
0y = ky 501, + Ky 50, ®)
—d° 0 _ A0 0
rae 6d1 = d1d0d1 )dl =ll:—1, d‘O :%, 5d2 = d2d0d2 ,d2 ::—2, dg ::% .
1 3 3 2 3 3

Tensometpuyeckue [3] unu ynpyroakyctudeckue [4] koachduumeHTbl paccumTbIBalOTCA N0 hopMynam:

k= 9)

17 )
a0, — o0,
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ky=— 22— (10
o0, — 00,0,
a,
Ky=—TF—,
¢ e, —a, an
o
Ky=—"—.
T ae, -, (12)

Bxoaswwme 8 popmynel (9)—(12) napametpel a4, a,, as, &4 BbIPaXaIOTCSA Yepe3 akycToynpyrue koaddu-
LIMEHTBI B, CNeayowmmM 006pasom:

a1 = Paz11 — P31 = Paszz = Parnns (13)
a = Pagin = Pa122 = Pz — Par22 (14)
a3 = B3311 = Pa211 = Pazo2 — B3211 (15
a4 = Pazin = P32 = Pagze — Pazoz: (16)

4.11 B Tom cny4ae, korga marepuan OK B coorBerctBum ¢ FOCT P 52731 aBnsieTca akyCTUYECKU U30-
TPOMHbIM, ANA aKyCTOYNpPyrux K03 MPULIMEHTOB CNPaBEeANTMBLI PABEHCTBA:

a = ay (17

= ag. (18)

4.12 TeH3oMeTpuyeckue (ynpyroakycruieckue) koapduumenTbl Ana akyCTuYecku M30TPONHOro Marepu-
ana BblMUCAAITCA MO hopMynam:

[24
k =k =—2__
k= (19
K=k, =——2_
. (20)

413 TeHsomeTpudeckune koacpcuumeHTol (KYAC), npumeHsieMble Ans pacyeTa HanpsHkeHu no n3me-
PEHHbIM aKyCTUYECKUM 3aAepXKKaM, 0MkHbI ObITb OnpeaeneHbl C MakCUManbHO AONYCTUMOI OTHOCUTENbHOW
norpeLHocTblo £ 10 %. SkcnepumeHTansHoe onpeaeneHue KYAC npoBoasT B COOTBETCTBUU C TpeboBaHUs-
mMu FOCT 55043 1 npunoxeHusa A HacToALEro cTaHgapra.

4.14 ®opmynbl ANs pacyeTa oy U o, B Cry4ae akyCTUHECKN N3OTPOMHOIo Matepnarna UMEoT BUA:

oy =k 0d, +kyd, @1)

4.15 BnuaHue TeMneparypbl Ha pe3ynbTrarbl U3MEPEHUS ABYXOCHbIX HANPSXXEHNIN yYMTbIBAIOT C NOMO-
LLbI0 TEPMOAKYCTUHECKUX KOIDULIMEHTOB, NOPSAOK ONpeaeneHusi KOTOPbIX NPUBEAEH B Npunoxenuu b.

4.16 PekoMeHAYyeMbI HACTOALLMM CTaHAAPTOM METO/ MOXET CNY>XUTb OCHOBOM NS COCTaBNEHUs1 Me-
TOAWKM BbINONHEeHUst uamepenun no NOCT P 8.563.

4.17 MNpw paspaboTke METOAMKM BLINONMHEHUA U3MEPEHUi HeobxoanMa ee Bepudukaums Ha OCHOBaAHUU
npeacTaBUTENLHON 6a3bl UCTbITaHHbIX OK.

5 TpeboBaHua 6e3onacHoOCTH

5.1 K BbinonHenuio usmepenunii HC ponyckalor oneparopos, o6nagalolmx HaBblkaMmmu SKCnnyarauum
060pyaoBaHust yNbTPa3BYKOBOIO KOHTPONS, YMEIOWMUX MONb30BaTLCA HALMOHANbHBIMU U OTPACIIEBLIMU HOp-
MaTUBHbLIMU U TEXHUYECKUMU JOKYMEHTaMU NO aKyCTUHECKMM METOAaM KOHTPONS, npoLueaLumx obyueHue pa-
6oTe ¢ npuMmeHsaeMbiMmu CU n atTecTtoBaHHbIX Ha 3HaHWe npaBun 6e30MacHOCTU B COOTBETCTBYIOLEN OTPaciun
NPOMBILLIEHHOCTH.

6
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5.2 Mpu onpeaeneHun HC onepatop aomkeH pykosoactBoBatbca MOCT 12.1.001, MOCT 12.2.003,
MOCT 12.3.002 v npaBunamMu TexHMHECKon 6€30NacHOCTU NPU SKCNyaTauuu SnNeKTpoyCTaHOBOK nNoTpeduTe-
nevino NTOCTP 12.1.019 n FTOCT 12.1.038.

5.3 UamepeHus npoBOAAT B COOTBETCTBUU C TpeGoBaHMsAAMKU OE30MACHOCTHU, YKa3aHHLIMU B UHCTPYKLMK
no aKCnyaTauum annaparypbl, BXOASALWEN B COCTaB UCNOfb3yembix CU.

5.4 MomeLeHun ana NpoBeAeHNUA U3MEPEHUN A0MKHbI COOTBETCTBOBATL TpeGoBaHusAMm [5] u [6].

5.5 MNpu opranusaumm pa6ot no onpeaenerHuio HC OK gomkHbl ObiTb cobnioaeHbl TpeGoBaHus noxap-
Hoi 6esonacHocTn no MOCT 12.1.004.

6 TpeboBaHusA K cpeacTBam U3MepeHun

6.1 B kauectBe CU MoOryT ObiTb MCNOMNb30BaHbI YCTAHOBKU, COOpaHHbLIE M3 CEPUIHHON annaparypbl, U
cneumuanu3aupoBaHHbie NPUOOPLI ANs onpeaeneHnsl BPEMEHHBIX MHTEPBANoOB MeXAy MHOTOKPATHO OTPaXXeH-
HbiMK YW, pacnpocrpaHsiowpmumuca B matepuane OK, cepTtudunumpoBaHHbIE U NOBEPAEMbIE B YyCTAHOBNEHHOM
nopsiake.

6.2 CU gomxHbl o6ecneumsarb NPoBeAeHUE M3MEPEHUI IXO-METOAOM C UCNONb30BaHUeM YU ¢ nnaBHOM
ornbaioLLen.

6.3 CU pomxHbl o6ecneunBatb BO3MOXHOCTbL UsnydyeHus u npuema YU ¢ achcbekTuBHom yacrorom ot 2,5
no 10 My,

6.4 B komnnekt CU omKHbI BXOAUTb NPAMbIE COBMELLIEHHBIE UNU Pa3aenbHO-coBMeLleHHble DAl, obe-
cnevMBaloLLue U3nyvyeHue u NpueM UMNynNbCOB NPOAOMbHbLIX U NONMEPEYHbIX YNPYruxX BOSH, pacnpoCTpaHsio-
LWMxCca No HopManu K nosepxHoctn OK.

MpumeyaHne — B KayecTBe NpsAMbIX coBMeLLeHHbIX M3l nonepeyHbIX BOMH MOTYT UCNONb30BaTLCA Npeob-
pasosatenu ¢pupmbl Panametrics (CLLA).

6.5 [lokymeHTauua CU pomkHa coaepXXaTb METOAMKY BbIMOSTHEHUS U3MEPEHUN, a TaKKe JOKYMEHTDI,
yCTaHasnueaiwoLme:

- HasHa4eHue n obnacre NnpumeHeHusa CU;

- COCTaB M OCHOBHbIE XapaKkTEPUCTUKN CPEACTB annapaTHOro u NporpaMMHOro obecneyeHus, BKoYas
NnorpeLHoCT U3MepeHunsa napameTpos YU,

- METOAbl U CpeacTBa AOCTMXKEHUS COBMECTUMOCTM CU, B TOM 4Yncne MH(POPMaLMOHHON, aneKTpude-
CKOI, SHEPreTUYeCKon, NPOrpaMMHON, KOHCTPYKTOPCKOM, SKCNNyaTaLMOHHON.

6.6 OnucaHue yHKUMOHANbHbLIX BO3MOXHOCTEN CU B SKCMNyaTaUMOHHbIX, KOHCTPYKTOPCKUX U Npo-
rPamMMHbIX JOKYMEHTaX AOMKHO OTPaXKaTb XapakTEPUCTUKM annapaTHoro U NporpamMmmHoOro o6ecneveHus.

6.7 3kcnnyataumoHHble xapaktepuctuku CU gomkHbl COOTBETCTBOBATL TPEOOBAHUSAM TEXHNYECKUX YC-
NOBUIA U HACTOSILLIEro cTaHgapTa.

6.8 TpeGoBaHuA K nporpaMMHOMY 0GecneYeHUIo CpeacTs U3MEPEHUN

6.8.1 MporpammHoe obecnedeHne CU gomkHo obecneunBaTb BO3MOXHOCTb BbiOOpa nMoboro oTpaxeH-
Horo YW n nonck HeobxoanMbix OTCHETHbIX TOMEK NpOPUns MMNynbLCoB.

6.8.2 MNporpaMmMmHoe oBecrneyeHme 4OMMKHO yYUTbIBaTb YCNOBUA NPOBEAEHUS aKyCTUYECKUX U3MEPEHUI
Ha OK, B 4aCTHOCTM TEMMNEPATYPHBLIA PEXUM.

6.8.3 MepBunyHas akyctmyeckas MHOpMaUna AnA KaKLON TOYKM M3MEPEHMI JOMKHA NMOCTOAHHO Xpa-
HUTBCA Ha BHELUHUX HOCUTENSIX, 3aLUMLLEHHBIX OT HECAHKLMOHWPOBAHHOIO A4OCTYNa.

6.9 BcnomoraTtenbHble YCTPOUCTBA U MaTepuansl

6.9.1 TepmonpeoGpasoBarernb noBepxHOCTHbIN Tuna TMM 13 unu TMMN 10 no FOCT 6616 ana usmepe-
HUA Temnepartypbl nosepxHocTu T,

6.9.2 Mpu ucnonb3osaxHuu N3 Tpebytores:

- WnndhoBanbHbIA MHCTPYMEHT AN NOAroTOBKM NOBEPXHOCTM No FOCT 12.2.013.3;

- o6eaxupusaroLas xumakoctb (cnupt no MOCT 17299 unu auetoH no FOCT 2768) Ans noAroToBKW No-
BEPXHOCTH;

- KOHTaKTHasA XXUAKOCTb.
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7 Tpeb6oBaHuA K 06 bLEKTaM KOHTPONA

7.1 TonwwmHa marepuana OK B Toukax usamepenus HC aomkHa ObiTb HE MEHEE 2 MM.

7.2 MNMepen ycraHoBkoi DAl NOBEPXHOCTb OYULLIAIOT OT rPsi3u, OKanuHbI, PKaBYMHbLI U 0GE3XXNPUBALOT.

7.3 Knacc wepoxoBaToCTU MOBEPXHOCTU B TOYKE W3MEPEHUW Mpu ucrnonb3osaHun N3N — He Huxe
Ra 2,5 (TOCT 2789).

Mpumevyanue — [pu ucnones3osaHumn M3 meTog He obecneunBaeT TpebyeMyto TOUHOCTbL onpegenenuns HC,
ecnu wepoxosaTtocTb nosepxHocTn OK Ra npesbiwaet 2,5 mkm no MOCT 2789.

7.4 PaccrosiHue OT TOYKU U3MepeHust 40 CBapHbIX LWBOB OK — He MeHee y1BOEHHOI TOMLLUMHbI MaTepu-
ana OK.

7.5 Mpu ucnonb3oBanuu MOl BA3KOCTb KOHTAKTHON XXMAKOCTM MPU TeMnepaTtype U3MepeHus A0MmkHa
COOTBETCTBOBATL BA3KOCTH 3MOKCUAHON CMOMbI Npn Temneparype 25 °C: ot 12 ao 25 MNa - ¢ (no MOCT 10587).

7.6 [ononHutenbHbie PAKTOPLI, BAMAKOUWWUE HA TOYHOCTb U3MepeHuin HC

7.6.1 LLlepoxoBaToCTb BHYTPEHHEN (OTpaXkaloLwein) NOBEPXHOCTU UK HaNU4YMe Ha Hell TOHKOTO TBEPAOTO
CNOSA NOKPbITUS.

7.6.2 3HauuTenbHas 06beMHast HEOAHOPOAHOCTL MaTepuana B 06nacTu Npo3ByYMBaHUs, NpMBOASLLAs
K AMCNEpCUm yNpyrux BOMH U JOMNOMHUTENBHOMY UX 3aTYXaHUIO.

7.6.3 [JoNONHUTENBHBIE OTPAMXAIOLLME NOBEPXHOCTU, BOZHUKAIOLLUME MO NPUYMHE CIIOMCTOCTU Matepuana
B 06nacTu Npo3By4MBaHuA (Hanuume nNnockux aecdeKkTos 0CHOBHOTO MeTanna).

7.6.4 Xapakrepuctuku haktopoB, ykasaHHbIX B 7.6.1—7.6.3, He onpeaensoTca Konu4ecTBeHHo. Nx
KOMMIEKCHOEe BNWAHME OLIEHWBAETCS MO0 COOTBETCTBUIO XapPaKTEPUCTUK OTPAXKEHHBIX aKyCTUHECKMX UMIYIb-
COB TpeboBaHMSAM HaCTOSLLErO cTaHaapra.

8 lMopsaok NoaroToBKU K NPOBeAEHUIO U3MEPEHUN

8.1 MNayyatot ceptudmkatbl Ha matepuan OK.

8.2 Ha ocHOBaHMK TexHU4eckon aokymenTauumn Ha OK onpeaensior 3Ha4eHus h B TOUKAX U3MEPEHUMN.

8.3 Ha ocHoBaHUM CNpaBOYHbIX AAHHBIX UIM SKCTIEPUMEHTANLHO ONPEAEnsioT BeNMUUuHbLI V,n V.

8.4 BbibupatoT 3Al, £, KOTOpPOro B 3aBUCUMOCTH OT h UMEET CneayloLme 3Ha4YeHus!:

-10 MI'y npw h ot 2 A0 3 MMm;

-5 My npu hot 3 40 10 mm;

- 2,5 My npu h 6onee 10 mm.

8.5 OnpeaensioT pacnonoxeHue To4Yek U3MepeHui.

8.6 MNpuBOAAT COCTOsIHUE MOBEPXHOCTU B BbIOPAHHbLIX TOYKAX B COOTBETCTBUE YCNOBUSM NPOBEAEHMUSA
n3MepeHun (cm. 7.2—7.3).

8.7 HaHocaTt npu He06X0AMMOCTM CrO KOHTAKTHOM XXMAKOCTU HA NOArOTOBMEHHYIO NOBEPXHOCTL OK.

8.8 YcranaenueatoT SAIN Ha noBepxHocTb OK, nogkmoyalot ux CU.

8.9 Bknitouator CU, npoeepsitoT ero paboTrocnocobHOCTL, BbIBOAA HA 9KPaH BUAECOKOHTPOSBHOMO YCTPOW-
CTBA BPEMEHHYIO pa3BepTKY NPUHUMAEMbIX CUTHASIOB.

8.10 Ha akpaHe BMAEOKOHTPONbHOIO YCTPOWCTBA 63 3HAaYMTENbHbIX BUAUMBIX UCKAKEHNIA AOMKHbI Ha-
OnoaaTbCA MHOTOKPATHO OTpaXXeHHble Y.

8.11 MpoBepsIOT OTCYTCTBME HA BPEMEHHOI Pa3BEPTKE AONONHUTENBbHBIX UMNYNLCOB, BbI3BAHHBLIX NGO
Hanuyuem B 0bnacTu U3MepeHUs AOMONMHUTENbHLIX OTPAXAIOLNMX NOBEPXHOCTEN (AOMYCTUMBIX NO YCNOBUAM
akcnnyarauun OK gedeKkToB — CroeB, BKIIOYEHUI U T. M., OGHAPY>XEHHbIX METOAAMM YNLTPa3ByKOBON Ae-
dekTockonumn), Nnbo HenpaBuUbHO OpueHTauuel npeobpasosarensa nonepeYHbix kornedaHu OTHOCUTENbHO
ocen cummeTpun matepuana OK.

8.12 PaccunTbIBalOT MUHUMAaNbHbIE 3HAYEHUS1 pa3BepTku, obecneunsaloLer Bu3yanmaaumio Heobxoau-
MOFO KONMMYECTBA OTPaXKeHHbIX YU 1 uaMepeHue ux 3aiepkek ¢ 3a4aHHON OTHOCUTENBHON MOTPELLHOCTLIO 6t
no gopmyne:

T, = Timy) = T(my) = T(my) = %Hs, (23)

roe t; — annapaTHas 3afepXxKa 30HAMPYOLIEro UMNyIbea, MKC, OnpeAensieMas TEXHUUECKUMU XapakTepucTukaMu uc-
nons3yemoro CU.

OGbI4HO 3HaYeHUe St He AOMMKHO NPEBLILLATH 104,
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8.13 Mony4aloT ocuunnorpaMmMbl CUrHaNoOB Npu ucnons3osaHun DAl ynpyrux nonepeyHbIX BOSH, Mo-
NAPU30BaHHBIX B HANpasieHUN TEKCTYPbI MaTepuana, npu sHa4eHnmn passepTkn T,

MpuMmedaHune — [na usoTponHoro matepuana npu gsyxocHom HC SAlN ycTaHaBnUBaOT HanpaeneHneM no-
nspusaLluu BLOMb 0y.

8.14 OueHUBAIOT OTHOLLIEHUE aMNIUTYAbLI YU ¢ HOMEpoM m, K cpeaHeMy 3Ha4YeHNIo YPOBHS wymMa. Ecnn
3T0 OTHOLLEHME npeBbiwaeT 10 Ab, TO NPOBeAEHNEe U3MEPEHWUI C 3aJaHHOW OTHOCUTENBHON MOTPELUHOCTbIO
CYUTAETCS BO3MOXHBIM.

8.15 Ecnu OTHOLLEHKWE «curHan — wym» ana YW ¢ Homepom m, MeHee 10 aB, To nocriegosarensHo
YMEHbLLUAIOT 3HAYEHUE M, Ha eAMHULY [O TEX NOP, NOKA 3HAYEHME OTHOLLEHUA «CUTHAN — LUYM» He CTaHeT
fonbwe 10 ab.

8.16 PaccumnTbiBatloT (hakTUHECKY0 OTHOCUTENBHYIO MOrPeLUHOCTb onpeaeneHuns sagepxek YU no dop-
myne:

VAt

StP =
mh

: 4

nocrne Yero NPUHMMAIT pPeLleHne O NPOBEAEHUN USMEPEHUIA C NOHWXEHHOW MO CPAaBHEHUIO C Jf NOrpeLUHo-
CTbIO Unu 3ameHe ucnoneayemoro CU Ha 6onee TouHoe, obecneunBatoLLye BbiNONHEHWE COOTHOLUEHUSA:

St < 5t 25)

8.17 N3amepeHus no 8.13—=8.16 noBTOPSIOT ANA npeobpa3oBarens NONepeyHbIX YNPyrux BOMH, NONAPU-
30BaHHbIX B HanpasneHuu, NepneHauKynapHOM K TEKCType marepuana, onpeaensasi npuemneMoe 3HadeHue
HOMepa oTpaxeHHoro YU m,, npu 9ToM hakTUHECKYI0 OTHOCUTENbHYIO NOTPELLHOCTL ONPEAENEHNA 3aaepXeK
YW paccunTtbiBatoT no popmyne:

VAt

St =, (26)
2

8.18 NamepeHus no 8.13—8.16 noBTOPAIOT AN npeobpasoBartens NPoAonbHbLIX YNPYrux BOFH, onpeje-
nAs NpuemneMoe 3Ha4YeHne HoMepa OTpaXeHHoro YU my, npu STOM (hakTUYECKYH0 OTHOCUTENbLHYIO norpell-
HOCTb onpeaeneHns 3agepxek YU paccuutoiBaior no popmyne:

VAt
St =-2—.
s msh @n
MpumedaHue — ManoxeHHbIR B 8.1—8.18 nopsaoK NoAroTOBKU K NPoBeSeHU0 U3MepeHUii oguHakoB Ans OK

C AeNCTBYIOLLUMMU HaMPSXKEHUAMU U NPU UX OTCYTCTBUM.

9 NMopsaok npoBeAeHNNA U3MEPEHUA U 00PabOTKKU pe3ynbLTaToB

9.1 OnpeaeneHue ABYXOCHOrO HaNpPsXKeEHHOro COCTOAHUA

9.1.1 C NOMOLLLIO KOHTAKTHOTrO TEPMOMETPA U3MEPSIOT TEMNepaTypy noBepxHocTu OK npu OTCYTCTBUM
HanpsbkeHuin T,

9.1.2 B COOTBETCTBUM C PyKOBOACTBOM NO aKcnnyartauum CY npoBoaAT u3mMepeHns 3agepek nonepey-
HbIX YNpyrnx BOSIH, NONAPU30BaHHbIX BAOMNb TEKCTYpbl Matepuana OK (unu Baonb AeiCTBUSA rMaBHOro Hanps-
XEeHUs o) t?(l), C nepeycraHoBkoii A, Y1Cro NOBTOPHLIX U3MEPEHUI 1y AOIDKHO ObITh HE MeHee 5.

MpumedaHune — Kak npaBurno HauMeHbLUYO MOrpeLUHOCTb onpefenerHuns 3ajepxek obecneumBaeT MeToq
nepexofa curHana 4yepes Hynb [7].

9.1.3 MpoBepka CMH(PA3ZHOCTU OTCYETHBLIX TOYEK

9.1.3.1 Bblumucnisitor pasHocTb At() mexay 3agepsxxoi t9() ans otpaxenHoro YU ¢ Homepom mS u 3a-
OEPXKKON t?z(l) BTOPOrO OTPaXXeHHOro Y 0THOCUTENBLHO NEPBOro.

9.1.3.2 MNpoBepaloT cnpaBeanIMBOCTb COOTHOLLEHUS:

1

AL (i) <Z~103. (28)
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9.1.3.3 Npu cobnogeHnn CooTHoLEHNs (28) BbINOMHSAIOT AecTeusi no 9.1.4.
9.1.3.4 Npu HecobnogeHUU COOTHOLLEHMSA (28) pacCUMTLIBAIOT 3Ha4YeHue k no dopmyne:

k=IR-f], (29)
meR = t?(i) - (m? -1) t?z(l). 3HauyoK [ ] 03HaYaeT onepaLuio OKpYreHNs.
9.1.3.5 B ganbHenwmx pac4yetax BMECTO 3HAYEHUN t?(i) NCNOMb3YIOT CKOPPEKTUPOBAHHbIE 3HAYEHNS 3a-
Aepxek, pasHble (i) + fﬁ

El
MpoBepky CMH(a3HOCTK OTCHETHBLIX TOYEK NPOBOAAT AN BOMH BCEX TUMOB.
9.1.4 MaccuB 3Ha4YeHumn t?(i) NpOBEPSIOT Ha Hanu4ne BbIBPoCcoB B cooTBeTcTBMM ¢ TOCT P NCO 5725-2.
9.1.5 Mocne yMmeHbLUeHUs (MPK Hanuuum BbIGPOCOB) 3HAYEHUA Ny ANS AaNbHENLIUX PACYETOB UCMOMb-
3YIOT YCEYEHHbIW BapuaLMOHHLIN psj.
9.1.6 Onpepensior 3HadeHus t9 u 59 no hopmynam:

o 1<

t=—>2 1), (30)
n1 i=1
0=t LS -t0p. @1)
1 t10 n1 _1 g 1 1
9.1.7 MpoBepPAIOT BbINOMHEHUE YCIOBUS:
N <104 (32)

9.1.8 Mpu BbINOMNHEHUN ycrioBus (32) B AanbHeiiLLMX pacyeTax UCMOb3yioT 3HaveHue t9, nonyyeHHoe
no 9.1.6.

9.1.9 Ecnu ycnosue (32) He BbINOSIHEHO, NPOBOASAT MOBTOPHbLIE U3MEPEHUS C YBENIUYEHHBIM YUCTIOM 1.

9.1.10 Ecnu yBenuyeHue yncna n3MepeHuii n, He NpuBOAMT K BbIMOMHEHMIO yCoBuUs (32), NpUHUMAaLOT
peLLeHne 0 BO3SMOXHOCTU AarnbHENLUMX U3MEPEHUI C MOHWKEHHOW TOYHOCTLIO.

9.1.11 UamepeHus un nx obpabotky no 9.1.3—9.1.10 nposoaaT ana Al nonepeyHbiX ynpyrux BOJH,
NoOnsAPM30BaHHbLIX B HAMPaBneHuun, NEPNEHANKYNAPHOM K TekcType matepuana OK (unv Baonb AeiCTBUSA rnas-
HOTO HaNPSHKEHUA 74):

18
t; =—> t(i), (33)
n,'3
5§=l ! i(té’(i)—fé’)z- (34)
\n,-15

9.1.12 N3amepeHus u nx obpadotky no 9.1.3—9.1.10 nposoaat ana AN NpoaOnbHbLIX YNPYrUX BOJSH.
Mpu aTOM OnpeaensioT sHadeHus t3 u 43 no dopmynam:

13,

tg=—> 1 (i), (35)

n, 5
50 =t LS en-ey. (36)

B\ n,-15

9.1.13 PaccunTbIBalOT NPUBEAEHHbIE 3a4EPXKKU MO PopMyiam:

1= 6911 - kn(To ~ 20)], S
19 =131 — kp(Ty - 20)], (38)
{3=13[1 - kp(Ty - 20)]. (39)

9.1.14 C NOMOLLBIO KOHTAKTHOrO TEPMOMETPA U3MEPSIOT TEMMepaTypy nosepxHoctn OK npu aencreuu
HanpskeHun T.

10
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9.1.15 Vsmepenus n nx obpabotky no 9.1.3—9.1.14 nposoasaT ans OK npu AENCTBUN HANPSHKEHWA.
9.1.16 lMNMpuBeaeHHble 3aJeMKKN PacCUUTbIBAIOT NO hopmynam:

£ =t [1 = kp(Ty = 20)], (40)
t, =t [1 = kps(Ty = 20)], 41
f3=t3[1 = kg (Ty - 20)]. 42
9.1.17 HanpsxeHus o, 1 o, ANs K0 TOUKM U3MEPEHNIH PACCUNTLIBAIOT NO hOpMynam:
Ad Ad.
o=k gt o d— (43)
0'2 :ksi_d()]-'—kd Acld()z fl
1 2 44
Hoo_b o of) 0 0
rae d, ==,d,==,d, 0,d2 < Ad, =d, ~d],Ad, =d, -d,.
t3 t3 t 3

9.2 OnpeaenexHue 0AHOOCHOIO HANPSHKEHHOrO COCTOAHUA

9.2.1 Tpu AeACTBMM OLHOOCHOTO HANPSHKEHUA BAOSL TEKCTYPbI MaTepUarna HanpspkeHue o, paccunTbl-

BaIOT Mo popmyne:
t't,
=D, ==2-1 45
o, [tot J 45)

1

rae D, = .
a,-4

9.2.2 MNpyn feicTBUM OQHOOCHOTO HANPSHKEHUA NONEPeK TEKCTYPLI MaTepuana HanpshkeHue o, pacciu-
TbIBAKOT NO (popmyne:

o, =D, 25 _4 (46)
L, )

1
a,-a,

rae D, =

10 NpaBuna ocopMneHnsa pe3ynLTaToB U3MEPEHUN

10.1 PesynkraTtbl UsmMepeHuii oMkCUpyIoT B NPOTOKONe, hopma KOTOPOro NpuBeaeHa B NpunoxeHuu B.
10.2 Ecnu namepenusa HC OK siBnsilotcst 4acTbio HAy4YHO-UCCNenoBarensckux paboT, TO pesynbTarthbl U3-
MepeHuii cneayet ohopMnaTL B COOTBETCTBUM € TpebGoBaHuammu MOCT 7.32.

1
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lMpunoxeHnue A
(obsa3arenbHoe)

OnpepneneHue ynpyroakyctuyeckux koadduuueHros

A.1 Ynpyroakyctuyeckue koahMLMEHTEI ONPeAENnsIoT NpU NPOBEAEHUNM UCMBITAHUA HA pacTKeHNe NIockux 06-
pasuos rno NOCT 1497.

A.2 Ucnonb3aytoT 06pasubl 4ByX TUMOB:

- NpoAonbHLIE, Bhipe3aHHbIe U3 MaTepuarna napassienbHo TEKCTYpE;

- nonepeYHble, Bolpe3aHHbIe U3 MaTepuana neprneHguKynsipHO TeKCType.

A.3 lMpu ncnonbsosaHum M3l knacc LWepoXoBaTOCTU NOBEPXHOCTU 06pa3loB B TOYKE U3MEPEHU — He HUxe
Ra 2,5 no NOCT 2789.

A.4 Ina HarpyxeHusa obpasua Ucnosb3ytoT MalUUHbBl NS MEXaHUYeckux ucnbiTaHuii matepuanos no MOCT 28840.

A.5 Belbop ucnbiTatensHoro o6opyaoBaHusa ocyLecTBAAT TakuM o6pa3som, 4Tobbl B obpasLie co3gaTb Hanpsxe-
Hue, cocTaenstolee 0,80,.

A.6 UcnbiTaTenbHble MaLMHbl AOMKHEI obecnevnsaTb TpebyeMylo Harpysky ¢ 4ONYCTUMbIM OTKNOHEHUeM Hanpsi-
XeHwuii He Bonee 1 Mla B Te4eHUe NpomexXyTKka BpEMEHM, HEOBXOAUMOro ANSA NPOBefEHUSA aKyCTUYECKUX U3MEPEHUI (OT
30 cekyHA 10 HECKOMBKUX MUHYT B 3aBUCMMOCTM OT KBanudukaumm oneparopa u ucnonbayemoix CH).

A.7 CocTaBnsioT nporpaMMy CTyrneH4YaToro HarpyxeHusi obpasia oT HavyanbHON Harpysku, COOTBETCTBYIOWEN 3Ha-
YEHMIO O HOOCHOrO HanpsxeHus He Gonee 0,10p,, A0 Harpysku, cootseTcTByloweit 0,80(,. PekomeHayeTcs npegycmo-
TPETb HE MEHEe MSATU CTyNeHel Harpy>XeHWUs ANs nocnegyloweil perpeccuoHHoin 06paboTkn pe3ynsraTtoB UCTIBITaHWIA.

A.8 Obpas3el ¢ 3akpenneHHbIMU Ha Hem JATT nomeLyaloT B MallWHy ANA MEXaHUYECKUX MCNbITaHuWid, obuBatorcs
npaBuUNBHOR ero LEHTPOBKN U NPUKNaALIBaIOT K HEMY HeGOonbLLYIo Harpysky Ana obecnedeHnsa HajexHon dukcaumm o6-
pasua B 3axBarax.

A.9 Ha kaxgoil cTyneHun Harpy>xeHus NpoBOAAT U3MEepeHus 3afepxek YU Tpex TUnos:

t; — 3agepxkn YN 4ns nonepeyHbIX BOSH, NONSAPU3OBaHHLIX BAOML OCU HarpyXeHus,

t, — sagepxkn YU 4ns nonepedHsix BOMH, NOMsSipU3oBaHHLIX NepNeHANKYNAPHO K OCU HarpyXeHus,

t3 — 3agepxkn YN Ans npoAorbHbLIX BOSH.

N3amepeHns NpoOBOAAT Kak Npu YBENMYEHUW, TaK U MpW YMEHBLUEHUN Harpy3kn. 3atem obpa3sel BbIHUMAIOT U3 Ma-
LWKHBI. Kaxxgoe HarpyxeHue («BBepX-BHU3») NPOBOASAT TpU pasa. lNMepen HOBbIM HarpyxeHuem SAl cHUMaIOT U BHOBb
yCTaHaBnuMBatoT Ha obpasel.

Ad Ad.
A10 rlprO,qHT perpeOCCMOHHyro 06paboTKy 3aBUCUMOCTel d—O‘(U), d°2 (o),
t, t t, t ! 2
roe Ad, =t—‘—LO,Ad2 =2-2 ) 1) t] — 3apepxku YV B MaTepuane o6pasLios 6e3 Harpyski.

3 3 3 3
A.11 AkycToynpyrue KoapduULUMEHTEl ONpeaenstoT cregyowmm obpasom:

Ad

1 .

(.4 PaBeH TaHreHcy yrrna HakioHa K OCu o IMHUK perpeccum W(G) Ansi NpofonbHbLIX 06pa3sLoB;
1

Ad

2 .

G5 PaBEH TaHreHCy yrra HakioHa K OCU o IMHUK perpeccum W(cr) ANsi NPOfoNbHBLIX 06pasLoB;
2

Ad
03 PaBeH TaHreHCy yrma HaknoHa K OCH o NIUHUK perpeccum d—o‘(a) ANsi nonepeyHbIX 06pasLioB.;
1

Ad.
0,4 PaBeH TaHreHCy yrma HaknoHa K OCH ¢ NIUHUK perpeccum d—oz(o-) ANs nonepeYHbIX 0GpasLio..
2

A.12 TeH3omeTpuyeckne (yrnpyroakycTuieckune) KoadpuLmMeHTsl paccynTLIBaKOT Mo hopMynam:

% K = ) K. = % k = %

1 — ERAK] [RAY R .
ooy —0!20!9 0!10!4 —0{20!3 K0, — 00, 0!10!4 — 00,

k= (A1)

12
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MpunoxeHue b
(o6sa3aTenbHoe)

OnpepgeneHue TepMoakycTnyeckmx koadpgpuumeHToB

B.1 Onpenenexne TepMoakycTUYECKUX Ko3POULMEHTOB Ky (K, Krg) NPOBOAAT HA OCHOBaHWW UCCed0BaHusA pe-
FPECCUOHHbIX 3aBUCUMOCTEN 3afepKeK UMMYIILCOB YMNpyrux BOMH COOTBETCTBYHOLIMX TUMOB f, OT TemnepaTypbl T CTaH-
AapTHoro obpasLa.

B.2 MamepeHne TeMnepaTypHbIX 3aBUCUMOCTEN NPOBOAAT Ha CTaHAapTHLIX obpa3slax matepuana OK B nabopa-
TOPHBIX YCNOBUSX.

B.3 Temnepatypy nosepxHocTu obpaslia N3MEpSOT C UCMONb30BaHMEM TePMO3NEKTpUYECcKoro npeobpasosaTens
no MOCT 6616.

B.4 Obpasupl HarpesatoT go Temnepatypbl 80 °C, 3aTeM 4nA paBHOMEPHOro pacnpegeneHus TeMnepaTypsl Belgep-
XKWBaIOT NpU KOMHaTHON TeMnepaType A0 UX ocTbiBaHWA Ao 60 °C.

B.5 Mo mepe ocTbiBaHWA obpasla ¢ uHTepBanoM 5 °C NpoBoASaT namMepeHne TeMnepaTypbl NoBepxHOCTM obpasua
T; ¥ COOTBETCTBYHOLLMX 3afepXKeK £ (/) AN KaX[oro / 3Ha4eHNst TeMneparyphbl.

B.6 TepmoakycTuyeckne koadppULMEHTbI paccHuTLIBaKOT No hopmyne:

i=1 i=1 j=

N, NN Ny N )2
ka:[NTZé‘tk(i)Ti_Z-’;Zé‘tk(i)]/[NTz(E)Z_( 77} Jr (B.1)
i= 2 i 1

N BAD-t(Np)
e 6t (i) =LKV
Ae ol t.(N,)

Ny — obLLee 41Ccno n3mepeHuii Ansa faHHoro obpasia.

NamMepeHus noeTopstoT Ana 3—5 06pasLoB ¢ ycpefHeHWeM pe3yrnsTaToB.

13
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MpunoxeHue B
(pekomeHayemoe)

®opma npoToKona usMepeHui

«YTBEPXIOAIO»
PykosoguTenks

(HanMeHoBaHWe opraHusaumm)

(NuyHasa noanueb) (MHULKMans!, hamMunms)
« » 20__r

[MPOTOKOI
onpedeneHns HanpsKeHHOro COCTOSIHNA 0BbeKTa KOHTPOMA METOL0M aKyCTOynpyrocT!
(TEXHUYECKUI OBBEKT, KOHTPONMPYEMBIN YHaCTOK TEXHUUECKOTO 0GLEKTa)

HavmeHoBaHWe obbekTa KOHTPONSA

Homep (Mnu Kog) KOHTPONMPYEMOro yvacTka

Mapka maTepnana

TeH30MeTpU4eckue (yrnpyroakyctudeckue) koadpduumenTsl, MMa

Ky ko ks Ky

TepMoakycTudeckuin koadpuumeHTsl, 1/rpagn

Ky krs

TemnepaTypa nNoBepxHOCTU 0BbekTa KOHTPonsA Bes HanpskeHun Tg (°C)

TeMnepaTypa NoBepXHOCTW 0ObEKTa KOHTPONA Npu AeUCTBUM HanpsxeHuid T (°C)

3HaveHus 3afiepXekK anAa Mmarepmana obbekTa KOHTpOnA 6e3 Hal'lpﬂ)KeHMVl, HC
9
5
f§

3HaueHusa 3afiepXeK AnA TOYKU U3MepeHns HaI'IpFI)KeHMVI Marepuana
obbeKTa KOHTPONS, HC

ty
ty
t3
3HauyeHuna HanpsxeHu, MlMa
94
%2
[ata koHTponA
damunus, uHULnMansl oneparopa
MpumevaHue

14
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