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MNpegncnoBue

Llenn, OCHOBHblE MPUHLUNBLI 1 06LIMe NpaBu/ia NpoBefeHnss paboT Mo MeXrocyaapcTBeHHO cTaHaap-
TM3auun yctaHoBnensl FTOCT 1.0 «MexrocygapcTBeHHas cuctema cTaHgapTusaumm. OCHOBHbIE MOSTOXEHUS»
n FTOCT 1.2 «MexrocyfapcTBeHHas cuctemMa cTaHgaptTusaumu. CTaHaapThl MeXrocyfapcTBeHHble, npasuna

U pekoMeHaaunmn no MexrocygapCcTBeHHOl cTtaHgapTusauuu. MpaBuna pas3paboTku, NPUHSATUA, OGHOBEHUS
N OTMEHbI»

CBefeHus o cTaHpapTe

1 NOATOTOB/NEH O6wecTtBOM C OrpaHM4YeHHOl oOTBeTCTBEHHOCTb «Ipynna MOAUNMNNACTUK»
(OO0 «Ipynna MONMNMNNACTWNK») Ha ocHOBe COOGCTBEHHOrO MepeBofda Ha PYCCKUA S3blK aHrNOSA3bIYHOM
BEpCUU cTaHfapTa, ykasaHHOro B nyHkTe 5

2 BHECEH depgepa/ibHbIM areHTCTBOM MO TEXHUYECKOMY perysimpoBaHuio U MeTposornm

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO cTaHgapTusauyuum, MeTposorMm u ceptudukaymn
(npotokon oT 15 aekabpsa 2023 r. Ne 64-2023)

3a npuHATUE NporosiocoBasnu:

KpaTKoe HanmMmeHoBaHue CTpaHbl KO,EI, CTpaHbl COKpameHHoe HanMeHoBaHne HalWoHa/IbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTusalmm
ApMeHua AM 3A0 «HauuoHanbHbI opraH No cTaHgapTMsauum u
MeTponorun» Pecnybnukn ApMmeHus
Benapycb BY FocctaHpgapT Pecny6nukn Benapycb
Knprususa KG KblprbisctaHgapT
Poccua RU PocctaHpapTt
Y3bekncraH uz Y3ctaHgapT

4 TMpunkaszom depepanbHOro areHTCTBa N0 TEXHUYECKOMY peryimpoBaHuio M meTponorum ot 2 pespans
2024 1. Ne 183-cT mexrocygapcTBeHHbIh cTaHgapT FOCT ISO 13477—2023 BBefeH B feiicTBME B KavyecTBe
HaunoHanbHOTro ctaHpapta Poccuiickoih depgepauynmn ¢ 1 gekabpa 2024 r. ¢ NnpaBOM A0OCPOYHOTO MPUMEHEHUSA

5 HacTtoAwuniAi ctaHgapT UAEHTUYEH MexXAyHapogHoMy cTaHgapTy I1SO 13477:2008 «Tpy6bl M3 Tep-
MOMNacTOB ANA TPAHCNOPTUPOBAHUA XUAKUX U ra3zoobpasHbix cped. OnpepeneHne CTONKOCTM K GbICTPOMY
pacnpocTtpaHeHuio TpewwuH (BPT). ManomacwTabHbli MeToA WCNbITAHUSA B CTaUMOHApPHOM pexunme (S4)»
[«Thermoplastics pipes for the conveyance of fluids — Determination of resistance to rapid crack propagation
(RCP) — Small-scale steady-state test (S4 test)», IDT],

MexayHapoaHblii cTaHaapT paspaboTtaH TexHWYECKMM KOMUTETOM Mo cTaHgapTu3auumm ISO/TC 138
«MnactmaccoBble TPy6bl, PUTUHIM K apmaTypa A9 TPAHCNOPTUPOBAHUA XUAKUX WU ra3zoobpasHbiX cpeg»,
nogkomutetom SC 5 «O6uwme ceolictBa Tpy6, PUTUHIOB M apMaTypbl U3 NaacTMacc U UX KOMMNIEKTYH L KX.
MeTogbl McnbiTaHUA U OCHOBHbIE TexHuyeckune TpeboBaHusa» MexayHapoOAHON opraHusaynym no ctaHgapTu-
3auun (1ISO).

Mpun NpUMeHeHUN HacToALWero craHjapTta pPeKkoMeHAyeTCA WUCMNOo/1b30BaTb BMECTO CCbIJIOYHbIX MeXAay-
HapoAHbIX CTaH4apTOB COOTBETCTBYIOLUINE UM MEXroCcyAapCTBEHHble cTaHAapTbl, CBEAEHUA O KOTOPbIX NpU-
BefieHbl B AONONHUTE/IbHOM npuioxeHnn OA

6 BBEAEH BMEPBbLIE
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MHdopmauus o BBeieHNV B felicTBre (MpekpalleHun AelicTBUA) HacTOosILero craHgapTa 1 usme-
HEHWA K HEMY Ha TeppuTOpUN yYKasaHHbIX Bbille rocyaapcTB NybnvkyeTCs B yKazaTensax HaluMoHabHbIX
CTaHLapTOoB, U3haBaeMbiX B 3 TUX FOCyJapcTBax, a Takke B ceTu MIHTepHeT Ha cailTax cooTBeTCTBY-
OLLMX HALMOHA/IbHBIX OPraHoB No cTaHjap Tu3auuu.

B cnyvuae nepecMoTpa, M3MEHEHWS WAM OTMEHbl HAacTOsWeEro cTaHjapTa COOTBeTCTBYyHL AN
MHpopmauma 6yaeT onybankoBaHa Ha ohuuManbHOM MHTEpHeT-caliTe MeXrocygapcTBEHHOrNo cogeTa
no cTaHgapTu3aumm, MeTponorum u cepTudukauum B KaTanore «MexrocygapcTBeHHble CTaH4apThbi»

© 1S0, 2008
© OdopmnerHne. ®IrbyY «NHCTUTYT cTaHfapTmMsayun», 2024

B Poccuiickoii ®eaepauny HacToaUMit cTaHAapT HE MOXET 6biTb NO/THOCTbIO UK
YacTMUYHO BOCMPOU3BEAEH, TUPAXUPOBAH M pacnpocTpaHeH B KauyecTBe O0ULMANBHOTO
usgaHus 6es paspelleHnss degepasbHOrO areHTCTBA NO TEXHUYECKOMY PEeryiupoBaHuio
U MeTposiornu
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MonpaBka k FOCT ISO 13477—2023 Tpy6bbl M3 TepmMonjaacTOB A/ TPaHCNOPTUPOBAaHUA XUAKUX
N rasoobpasHbix cpepn. OnpepeneHne CTOMKOCTU K ObICTpOMY pacnpocTpaHeHuto TpewunH (BPT).
ManomacwTabHbli MeTo4 NCNbITAHUA B CTauMOHApPHOM pexume (S4)

B kakom mecTe HaneuaTtaHo LoMmKHO 6bITb

Mpeancnosue. Tabnuua —
cornacoBaHus

TamxukmucTaH | TJ | TamkukctaHgapT

(MYC Ne 7 2024 r)
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M E X O C Y A4 AP CTIBEUHH bl W C T A HOAPT

Tpy6bl N3 TepMONIacTOB A1 TPAHCNOPTUPOBAHMA XUAKUX N ra3006pasHbiX cpes
ONPELENEHUNE CTONKOCTU K BbICTPOMY PACMPOCTPAHEHUIO TPEWWH (BPT)
ManomacwTabHbIi METOA UCMbITAHNA B CTaLMOHapHOM pexume (S4)

Thermoplastics pipes for the conveyance of fluids. Determination of resistance to rapid crack propagation (RCP).
Small-scale steady-state test (S4 test)

Jata BBegeHna — 2024— 12—01
C NpaBoOM [I0CPOYHOI0 NPUMEHEHUSA

1 O6nactb NMpPUMeHeHus

HacTtoAwmnin ctaHpgapT ycTaHaB/nvMBaeT mManomacwTabHblii meTof ucneiTaHus (S4), 3aknaw4dawwmnincs
B onpefefsieHUNn OCTAHOBKM WAW pacnpoCcTpaHeHWs TpeLluHbl, BO3HUKaOWeNn B Tpybe u3 Tepmonaacta npwu
onpefeneHHo TeMnepaTtype U BHYTPEHHEM [AaB/IeHUN.

HacToAwmnin ctTaHgapT npumeHsaeTcs ANS oueHkn achpcekTMBHocTM paboTocnocob6HOCTM Tpyb M3 TEPMO-
naacToB, NpeAHa3HaYeHHbIX A/19 TPAHCNOPTUPOBaHMA ra3oobpasHbiX UM XUAKUX cpes. B nocnegHem cnyyae
BO34YyX Takxe MOXeT npucyTcTBoBaTb B Tpybe.

MpumeyaHue — [aHHbll MeTOg pa3paboTaH A5 UCMbITAHUA OAHOCMONHbLIX TepMOnaacTUYHbIX Tpy6. Ero npu-
MEHMMOCTb K MHOTOC/10liHbIM Tpy6am/Tpybam € NOKPbITUEM elle He NOATBEPXAEeHA W HaXoAMTCS B CTaAMN M3yYeHUs.

2 HopmaTtuBHbIE CCbIIKN

B HacToAwWwem cTaHfapTe UCNOJSIb30BaHbl HOPMATUBHbIE CCbIJIKW Ha ciefylolue craHgapTtel [Ana gatu-
POBaHHbIX CCbIJTIOK NMPUMEHAKT TO/IbKO YKa3aHHOe un3gaHue CCblI/ZIOYHOIo CTaHaapTa, ANna HegatTupoBaHHbIX —
nocnegHee m3gaHue (Bkaw4vas BCe N3MeHeHUSN)]:

ISO 161-1, Thermoplastics pipes for the conveyance of fluids — Nominal outside diameters and nominal
pressures — Part 1. Metric series (Tpy6bl M3 TepMON1acTOB A1 TPAHCNOPTUPOBAHUSA XUAKUX U ra3006pa3HbIX
cpes. HoMUHanbHbIe HapyXHble AnaMmeTpbl U HOMWHaNbHble AaBneHns. Yacte 1. MeTpuueckasa cepus)

ISO 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination
of the resistance to internal pressure — Part 1: General method (Tpy6bl, coegnHUTeNbHbIE feTanun U y3nbl
coefuVHeHN U3 TepMONaacToB AN TPAHCNOPTUPOBAHUSA XUAKUX U razoobpasHblix cpes. OnpegeneHne cToi-
KOCTM K BHYTPEHHeMY faBneHuntw. Yactb 1. O6wmin meTon)

ISO 3126, Plastics piping systems — Plastics components — Determination of dimensions (Tpy6onpo-
BOAbl M3 nnactmacc. MNMnactmaccoBble 3ieMeHTbl Tpyb6onposoga. OnpegeneHne pasmMepos)

ISO 11922-1, Thermoplastics pipes for the conveyance of fluids — Dimensions and tolerances — Part 1:
Metric series (Tpy6bl U3 TepmMonaacToB A/19 TPAHCNOPTUPOBAHMSA XNAKUX U ra3006pas3Hbix cped. Pasmepbl u
ponycku. Yactb 1. MeTpuueckasa cepus)

3 TepmuHbI 1 onpepeneHns

B HacTodwWwem cTaHgapTe NpMMeHeHbl TepMUHbI Mo ISO 161-1 n ISO 11922-1.

M3pgaHne odmumanbHoe
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4 O603Ha4YeHUNs N COKpaLLeHNs

B HacTosAwWwem cTaHfapTe NpUMEHeHbl cneaylolwne 0603HaYEHUs N coKpaleHus:

MWHUMasnbHbIA BHYTPEHHUIA gnameTp TpyObl, MM;

i,min

HOMMWHaNbHbIA BHEWHNI gnameTp TpyObl, MM;
HOMWHaNbHaA TOMLWMNHA CTEHKU TPyObl, MM;

‘c ONVHa NpPOAO/IbHOW TPeLlWWHbl Ha HapyXHOW NoBepxHOCTM ob6pasua Tpyb6bl, N3MepeHHas oOT
ueHTpa nes3sua 6oiika, MMm;

T HOMWHa/NbHAA TemMnepaTtypa MUCMblTaHWUA, COracHoO cTaHgapTy Ha usgenwue, °C;

Akong Temnepartypa KoHAuMuMoHupoBaHua Tpybbl, °C (cMm. pasgen 9);

FST nonHomacwTabHblh MmeTog (full-scale method);

SDR — cTaHpapTHOoe pa3MepHoe OoTHoweHue cfn/en (standard dimension ratio);

BPT — 6bicTpoe pacnpocTpaHeHue TpeLw,nHbl.

5 CywHocTb MeToaa

O6pasel ncnolTyemoin Tpybbl U3 Tepmonsacta onpegeseHHON ANUHbLI NOC/Ae KOHAULMOHUPOBAHUA Npu
3afaHHON TemnepaType, HaxoAAawMuiica noj BO3AEeNCTBMEM 3afaHHOr0 AaB/ieHUS MWCNbiTaTe/NbHON cpepgbl,
nojBeprawT ygapy ¢ O4HOro KoHua, uHuumupysa npouecc BPT. Mpouyecc nHnynauun BPT pa3paboTaH Takum
o6pa3om, 4TOObI OH OKa3blBan Kak MOXHO MeHbllee BAUAHUE Ha o6pasel Tpy6bl.

TemnepaTypy ucnblTaHus n/mnm ncnoiTaTenbHoe faBfieHne BblGUpPaT COracHo cTaHgapTy Ha usgenue.

B kauecTBe cpefbl UCMbITAHUA WCMOMbL3YKT XUAKOCTb, a3 UANM CMECb XWAKOCTU W rasa, MWAEHTUYHbIE
cpefe, KoTopas ucnonb3yeTcsa Npu akcnayatauuu. lonyckaeTcs NpUMEHATb B KAYeCcTBe UCNbITATeNbHOW cpe-
Obl MHYIO cpefy, NO3BOMAKLWY NoAyYaTb 3KBUBA/IEHTHble pe3ynbTaTbl. 3HAYeHMe TemnepaTypbl cpefbl UC-
NbiTaHWA AOJ/IKHO HAXOAUTbLCA B Nepefenax Mexnay 3HauyeHuamun Temnepatypbl UCMbITAHUA U3LeNnsa U Temne-
patypbl naéopatopuu.

BbicTpas gekomnpeccus nepej pacnpocTpaHsAlolWeinca TPeLWwnHoOl orpaHnymBaeTcsa BHYTPEHHUMN nepe-
ropogkamu v Konblamy 060MMbl, KOTOpble OrpaHWYMBalOT gedopMaunto UCNbITYyeMoW Tpybbl Ha kpasx Tpe-
WKHbI. 3amegneHne feKoOMNpeccun nojfepxuneaeT HaNpsXXeHWe Ha KOHUe TpelwuHbl Ha ypoBHE, 6/IM3KOM K
YPOBHIO KONbLLEBOrO HanpsxeHus B Tpybe, co3faBaeMoro BHYTpeHHUM fasBrieHneM. MeTtog nossonseT obec-
neunTb yctoiumsoe BPT Ha kopoTkom o6pasue Tpybbl npu 60s€e HU3KOM AaB/IEHWU, YeM 3TO Heob6XoaUMO
ans poctmxeHna BPT B Toi xe Tpy6e ¢ ncnonb3oBaHmem FST.

Tpy6y nocne ncnbiTaHUA UCCNEAYIOT C LeNblo onpegeneHnss 0oCTaHOBKM WU pacnpoCTPaHeHUs TPEeLLUHbI.

N3 cepuun ucnbiTaHuii, NPOBEAEHHbIX NMPU Pa3/IMUYHbIX AaBfeHNAX U Npu NOCTOAHHON TemnepaType, onpe-
LenalT KpuTnyeckoe gaBreHue, nNpu KOTOpom npoucxoaumT BPT, unm kpuTuyeckoe KOoNbLEBOE HanpsXeHue
ana BPT (cm. npunoxeHue A).

AHanornyHbiM 06pasom U3 cepun UCNbITaAHWA, NPOBELEHHbIX NPX Pa3/IMYHbIX TEMNepaTypax, HO Npu no-
CTOSAHHOM A@aBJ/IEHUMN WAWN KONIbLEBOM HaNpPsH)KeHWW, MOXHO onpefenuTb KpUTMYecky Temnepatypy ana BPT
(cm. npunoxexHune B).

[aHHblli MeToq BKAOYAET pa3pyleHne ncnbiTyemMoro o6pasua Tpy6bl nog gaBneHmem cpefbl UcnbiTaHns,
B KayecTBe cpefbl 06bIYHO MCNONBL3YT BO3AYX. B cBA3M € 3TUM, HEO6XOAMMO NPUHUMATb COOTBETCTBYHOLWME
Mepbl NPefOCTOPOXHOCTM B OTHOWEHUM LWIyMa U pUCKa OT NeTAWNnX 0610MKOB obpasua.

6 lMapameTpbl UCNbITaHUA

MapameTpbl, KOTOPblE€ AO/KHbI 6bITb YCTAHOBMEHbl CTAHAAPTOM Ha m3genwue:

a) gnameTp(bl) u cepua Tpybbl (Tpy6), nognexawein(Mx) UcnbiTaHuo;

b) cpepa(bl), 3apgatowan(ne) gasneHme B obpasue, Hanpumep BO3AYX UAM BO3AYX MAOC BOoAa U UX Npo-
nopuuu;

C) paBneHune(s) ucnblTaHus;

d) TemnepaTtypa ucnbiTaHusa, cM. pasgen 9.
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7 O6opyaoBaHue

7.1 O6wWwme NonoxeHus

O6opygoBaHue (CM. pUcyHOK 1), BKAKYallee OCHOBHble 4acTU B COOTBETCTBUM C NyHKTamu 7.2—7.6,
OO/MKHO OblTb YCTAHOBNEHO B /labopaTOpHOM NOMeLW,eHMU npu TemnepaTtype He 6onee 25 °C, npu 3TOM He-
06Xx04MMO NPUHATbL Mepbl, NpegoTBpaljalol e CylwecTBeHHOe WU3MEeHeHWe TemnepaTtypbl Ha MOBEPXHOCTU
TPpy6bl NpPU NPOBEAEHUN UCNbITAHUSA.

a 30Ha HakoBaslbHU.
b Pabouas 3oHa (> 5acn).

PucyHok 1 — O6opyaoBaHue ans ucnbitaHus Metogom S4

7.2 HapyxHasa oboiima

HapyxHasa o6olima B Buge koney wam nepdopupoBaHHOW Tpybbl foNxHa obecneuynBaTb CBO6GOAHOE
pacwupeHne UcnbiTbiBaeMoi TPyObl OT BHYTPEHHEro AaB/ieHUs 1 0OAHOBPEMEHHO OrpaHnyuBaTb pagunanbHoe
paclwupeHne BO BpPeMS paspyweHunss. BHyTpeHHuii guameTp o6oiimbl — (1,1 + 0,04)cyYn. Konbua 060iMbl He
JO/DKHbI KacaTbCs UCNbITbIBAEMONM TPY6Obl MM ONMPATLCH Ha Hee U JO0J/KHbl 6biTb PACMOJIOXEHbI KOHLEHTPUYHO.

Llar koney Ha yyacTke OT TOYKM HaHeceHus ygapa [0 KoHua paboyei 30Hbl — (0,35 £ 0,05)c/m, a wupurHa
Kaxaoro konbla (B NpoAonbLHOM HanpasneHun) — (0,15 + 0,05)dn.

7.3 Pabouyasi 30Ha

OnvHa paboueii 30HbI 06pa3ua AoskHa 6bITb He MeHee 5dn. Mo kpaiiHeli mepe 70 % BHYTpPEHHEro
o6bbema obpasua JO/MKHO 6blTb 3aN0/IHEHO CXaTbiM BO34YXOM, KOTOPbIA MOXET paclwupaTbCA, BblTankuBas
CTEHKY MUCMbITbIBAEMOI TPYGbl paguasnbHo.

Heob6xogMmo npegycmoTpeTb NpuboOpbl ANA M3MEpPEeHUs CTaTUYEeCcKoro AaBfieHUs BHYTpu o6pasua c no-
rPeWwHOCTb0 £2 %.

7.4 JeKoMNpPecCUOHHbIE Neperoponku

[eKoMNpeccMoHHbIE Meperopoakn AO/KHbI uMeTb anameTtp (0,95 + 0,01 )d{min. War neperopopok £o/-

XeH coctaBnaTb 0,4dn 08]1t/p'

Meperopoaky AOMXHbLI UMETb AOCTATOUYHY TOJUMHY U 6bITb U3TOTOBMEHbI U3 MaTepuana, CNnoco6HOro
BblAEPXNBATb HArpy3ku, OXWAAEMble BO BpeMS MUCMNbITaHUA, 6€3 3HAYUTEIbHbIX AedopMaLnii.
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7.5 O6opynoBaHue ANnd UHULUUPOBAHUSA TPELNHbI

OnvnHa 6olika — (0,40 £ 0,05)dn. AnuHa ne3BusA LOJIXHA ObiITb 60/MblIEe, YEM HOMUHa/AbHAA ToAWMUHA
CTeHKn obpasuya Tpybbl en (CM. pUCYHOK 2).

NlesBue 6oiika AOMKHO NPOHUKATb Ha rNYy6uUHY oT lenpgo 1,5en OoT HApPYXHOI NOBEPXHOCTU MUCNbITyeMol
TPyObl M He AO/HKHO HEMNOCPEACTBEHHO KacaTbCA BHELWHEN NOBEPXHOCTU MCNbITATeNbHON TPy6bl Yyem nmbo,
KpOMe caMoro ne3Bus. BHyTpeHHSAA HaKoBa/ibHA KPYr/10ro NOMNEPEYHOr0 CeYeHMs A0JIKHA rapaHTupoBaTtb, YTO
BHYTPEHHSSI MOBEPXHOCTb 06pa3ua Tpy6bl He 6yaeT agedpopMuMpoBaHa ygapoM HoXa A0 AnamMmeTpa MeHee YeM
(0,98 £ 0,01 )c/i min No BCel 30He HakoBasbHU. B HakoBanbHe Heob6xoaMma BbleMKka nof 60MKoM, 4TOObI He No-
BpeaunTb Ne3Bue BO BpemMs o6pa3oBaHUs TPeELUHBI.

O6bem BbleMkn — He 60nee 1 % ot Tran/4.

a TonwmHa.
b AnnHa = (0,4 + 0,05)dn.
c BbicoTa > en
PucyHok 2 — boek

7.6 KoHUeBble 3arnyLwku

Ha kaxfom KoHue o6pasua Tpy6bl ycTaHaBNMBAT KOHLEBble 3arnywku, obecneumBatwlime repMeTuny-
HOCTb.
KOHCTPpYKUMS 3arnylwek He A0/IKHA Bbi3biBaTb AOMNO/HUTENLHOTO HaNpshkeHus B Tpy6e.

8 O6pasubl 1A ucnbiTaHui

McnbiTaHve NpoBoAsT Ha o6pasuax B BuAe NPsAMbIX 0Tpe3koB Tpy6. AnuHa o6pasuya X gonxHa 6biThb
B npegenax 7cfn < /t < 8dn, koHUbl 06pa3sua AOMXHbI GbiTb NEPNeHANKYIAPHbI K OCU UCNbLITYEMON TPYOHbI.

HapyXHYl0 1 BHYTPEHHIOI NMOBEPXHOCTM o6pasua B paboyeil 30He He fonyckaeTca obpabaTeiBaTbh, Ha4-
pes3aTb Uau noaBepratb KaKOMy-nn60 BO3AEeNCTBUIO.

KoHel o6pa3ua ucnbiTyemoi Tpybbl CO CTOPOHbI MHULWUPOBAHUA TPELWWUHbl MOXeT MMeTb dacky AN
ob6neryeHns yctaHoBku obpasua Tpy6bl.

Ecnu B TeueHMe UcnbiTaHUA UMEKTCSH TPYAHOCTU NPU MHULUUPOBAHUM TpelwnHbl (cM. 10.1), Ha BHYTpEeH-
HIO0 MOBEPXHOCTb UCMbLITYyeMOro o6pasua MoxeT 6bITb HAHECEH HaZpe3 B 0OCEBOM HanpaB/feHUU BAOMb 30HbI
UHuymupoBaHunsa. Hagpes gonxeH 6bITb PacnosioXeH Nof MecToM yjapa U He JO0/KEeH pacnpocTpaHATbCA Ha
pabouyl 30HYy o6pasua. YCTAHOB/AEHO, YTO B C/lyyae NosnatTuieHoBon Tpy6bl (M) rnybuHa Hagpesa He me-
Hee 1 MM ABAsSieTCHA AOCTATOYHOIA.

4
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9 KoHauuuoHupoBaHune

Bpems KOHAWLMOHMPOBAHUSA BbIOMpPAKT B 3aBUCUMOCTW OT TONWMWHBI ob6pasya B COOTBETCTBUU C
ISO 1167-1. VcnbiTyeMblit o6pasel, KOHANLMOHMUPYIOT Npu TemnepaTtype (7'koHg + 1)°C, KoTOpas paccynTbiBa-
eTca B 3aBMCMMOCTU OT TeMnepaTypbl UCNbITAHUA NO popmyne

7KoHA=1'12T-2>8. (@D}

Hanpumep, npu 3agaHHON TemnepaTtype ucnbiTaHua 0 °C TemnepaTtypa KOHAWLWOHUPOBAHUA LO/KHA
6bITb B AnanasoHe oT -3,8 °C go -1,80 °C.

TemnepaTypa ucnoiTtaTesibHOW cpefabl, o6ecnevynBar el Heo6xoanumoe gaB/ieHne, f40/1XHa 6bITb B AMa-
nasoHe mMexay TemnepaTtypoi ucnoiTaHma I m TemnepaTtypoi nomeuieHna nabopatopuu.

[Ona obecneyeHns paBHOMeEPHOU TemnepaTypbl KOHAWLVOHUPYEMON cpeabl NPUMEHSAIT PeLUpPKYNAaLMIO.

10 lNpoueaypa UcnblTaHUSA

10.1 MHMUMMpOBaHME TPeLWUHbl NPOBOAAT B TedeHne (180 + 20) c nocne M3BNAeYEHUA UCNbITYEMOro 06-
pasua M3 KOHAULMOHUPYEMON cpefbl.

10.2 Mcnonb3yss OTpeskn TpyObl, MMelLWne MUHUMaNbHY AAUHY paboueil 30HbI 5c¢/n, 6e3 nogaun
JaBneHus onpeaensoT YCNOBUSA MHULMMPOBAHUSA, Bbi3blBawlime obpa3oBaHue TpewUHbl AMIMHON /c He Me-
Hee 0,7c¢/n. CkopocTb ygapa 6o0iika go/mkHa cocTaBnsaTtb (15 £ 5) m/c. Mpu HEOGXO4MMOCTN HAHOCAT Hagpes
(cm. pasgen 8).

10.3 lMocne u3BneyvyeHus ucnoiTyemoro obpasua M3 KOHAULUOHUPYEMOW cpefbl ero nogsepralwT BO3-
[eCTBUI0O MOCTOAHHOTO BHYTPEHHEro AaB/fIeHNA UCNbiTaTeNbHON cpefbl, NOAAEPXMBAEMOro C NOTPELWHOCTbIO
+2 %, n HaHocAT yaap 60MKOM B 30HE WHULWWPOBAHWS B COOTBETCTBUU C YCNOBUAMMU, ONpeAesleHHbIMU No
10.2. PeructpupytoT ucnoiTaTesnibHoe AaB/fieHUe U U3MepST ANNHY TpelwuHbl /c.

Ecnu TpewmHa He obpa3yeTca Npu yka3aHHOW TemnepaTtype MCNbITaHWSA, Temnepatypa MoxeT 6biTb Mo-
HUXeHa A0 Tex nop, noka He 6yaeT NPOLEMOHCTPMPOBAHO O0b6pa3oBaHNe TPeLUHbI.

MpumeuyaHue — ECAu Npu UCMbITAHUSX, MPOBOAVMBIX NpK TPEGYEMOM WCMbITATE/IbHOM AaBMEHNUM, HO NpU 6O-
Nee HW3KOI Temnepartype, Yem ykazaHo, TpelMHa He pacrnpocTpaHaeTcs, AeNaloT BbiBOA, YTO TpeliuHa Takxe He 6GyaeT
pacnpocTpaHsATbCs Npu 6osiee BbICOKOW TeMnepaType M Npu TOM Xe UCMbITaTe/IbHOM [aBneHun; cM. A.8.

11 O6paboTka pe3y/ibTaToB

HepacnpocTpaHeHue TpewuHbl Xapaktepusyetcsa AANHOW TpewuHbl /c < 4,7can.
Mpouecc BPT xapakTepusyeTcs AJIMHON TpeunuHbl /c > 4,7dn.

12 lNpoToKoN ncnbiTaHuA

MpoToKON UCMbITAHUA AO/DKEH COfepXaTb CMeAylLy UHhopMaunuto:

a) CCbIZIKYy Ha HaCTOAWMI cTaHAApPT W Ha cTaHdapT Ha ulgenuve;

b) QaHHble, HEO6XoAMMbIe AN NOMHON NAeHTUdUKaLMM UCNbITaHHONU TPpyObl, BKAOYAs NPOU3BOAUTENS,
MapKy Cbipbsi, AaTy NPpOU3BOACTBA M UAEHTU(UKALNOHHYIO MapKMpPOBKY Ha UCMbITbIBAEMOW Tpybe;

C) HOMUWHanbHbLIK guameTp u SDR Tpyob;

d) cBob6oaHylo ANMHY obpa3sua;

e) TemnepaTypy MCNbITaHUS U MeTO4 KOHAULUOHUPOBAHUSA;

f) ucnbiTaTenbHoe faBneHWe U UCNbITATeNbHY Cpefy Wau cpefdbl, B C/llyyae CMelaHHbIX cpej — WX
nponopuunu;

0) ANVHY TpewuHsbl, /C;

M) maccy n ckopocTb 6o0lika;

i) 4aTy ucnbiTaHus,

j) noapo6Hble cBefieHMs 0 NO6GbIX pakTopax, KOTOPble MOTMM NOBAUATH Ha pe3ynbTaTbl, TAKUX Kak fto-
6ble MHUMAEHTbl UAn N bble onepayuun, He ykasaHHble B HacTOoAWeEM cTaHaapTe.
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MpunoxeHve A
(o6s13aTENIBHOE)

OnpepeneHne KPUTUYECKOTO AaBrieHUss (M KOMbLEBOTro HamnpshKeHus)

Al O6wwme TpeboBaHUSA

[JaHHblii MeTon pekoMeHayeTcsl A4S OnpefenieHUs KPUTUUYECKOro AaBfieHust (MW KOMbLEBOTO HampshKeHWsl) npu
3aJaHHoli TeMnepaTtype, Bbille KOTOPOro TpelyuHa, 06pa3oBaBLascsa B CTeHKe Tpy6bl U3 TepMonnacTa, 6yAeT HEYK/TOHHO
pacnpocTpaHsATbCA BAOMb TPY6bl. BepxHuii Npeaen gaBneHus Ans ucnbitaHus coctasnset 10 6apl).

A.2 O603HauyeHus1

dem — cpeaHuii HapyxHblit guameTp UCNbITyemoi Tpy6bl, MM;

D  — cpefHee 3HauyeHve cpefHEro HapyxHoro guameTpa deT, MM;

et — cpefHss TO/WMHA CTEHKMU UCMbITyeMoli Tpy6bl BAOMb TPELLUHbLI, MM;
p — ucnblTaTeNbHOE AaBneHue, 6ap;

pcS4 — kpuTMyeckoe AaBfeHue, 6ap;

0C4 — KpUTMYECKoe HanpskeHue B CTeHke Tpy6bl, MMMa.

A.3 CywHocTb MeToda

MpoBOAAT cepuio UCMbITAHWUI NPU Pas3NYHbIX AAaBfIEHUAX, HO MPW MOCTOSAHHON Temnepartype ANa onpegeneHus
KPUTUYECKOTO AaBneHns (MM KpUTUYECKOTO KOJIbLLEeBOro HamnpshKeHus), Npy KOTOPOM MPOUCXOAWNT Pe3kuii nepexoq oT He-
pacnpocTpaHeHuns TPEeLMHbI K HEMPEpPbIBHOMY ycTolunsomy BPT.

Ecnu npu npoBefeHMM O4HOKPATHOIO UCMbITaHWS pe3y/nbTaToOM SB/ISeTCA HepacnpocTpaHeHue TpeLuHbl, TO 3TO
yKa3sblBaeT Ha TO, YTO KpuTu4yeckoe gasneHve ana BPT 6osblue, yem 3afaHHOe UCNblTaTeslbHoe AaBeHune.

A.4 Tpoueaypa

A4.1 O6wue TpeboBaHUA

MpoBOAAT CEpUio NCMbITAHW NPU PA3/IMYHbIX UCAbITATe/IbHLIX AaBEHUSAX corlacHo pasgesny 10, npu 3TOM Heo6-
XOAMMO MONYYnTh:

a) XO0TAa 6bl OQUH pe3ynbTaTt TecTa € npekpaweHneM pocTta TpewmHbl (T. e. /c < 4,7 dn);

6) X0TA Obl OAUH pe3y/sbTaT UCMNbITaHWUA C pacnpocTpaHeHneM TpeluHsl (T. e. /c > 4,7 dn).

A.4.2 KpuUTnyeckoe KoJbLieBOE HarpsxeHue

A.4.2.1 ToparotoBka

Vicnonb3ays n-pyneTtky, M3MEpSIlOT CPefHuil HapyxHblii anameTp dem B cooTBeTcTBMM C ISO 3126, B Tpex Toukax
BAO/Ib UCNbITYyeMOi Tpy6bl. PaccuntbiBaloT 1 IMKCUPYIOT CpefHee 3HavyeHne aTux pesynbTatoB kak D.

A.4.2.2 Tlocne vcnblTaHns

I3MepsoT TONWMHY CTEHKN BAONb UCMbITYEMON TPy6bl B cooTBeTCcTBUM C ISO 3126 ¢ MHTepBanamMu BO3/e TpeLiu-
Hbl MW Y OCHOBHOI TPELLMHbI, €CIM UX HECKO/IbKO. 3anucbiBaloT OTAe/bHble 3HAYEHUS TOMLWUHbI CTEHKW, Ha OCHOBaHWUW
KOTOPbIX paccynTbiBalOT U PErUCTPUPYIOT cpefHee 3HaveHune et.

Ecnu TpelwmHa conpoBoxaaeTcs yMeHbLUIEHNEM TOJILWMUHbI CTEHKW, BCE U3MEPEHUS TOJIWMUHLI CTEHKM MPOBOAAT Ha
[0CTaTOYHOM PaCCTOAHUN OT TPEeLUUHBbI.

A.5 AHanus anis onpeaeneHnst KpUTUYECKoro JaB/ieHnst

Ha ocHOBaHUW pe3ynbTaToB UCMbLITAHUS CTPOSAT rpadivk 3aBUCMMOCTU: UCMbITATE/NIBHOE AAB/IEHUE OT ANIVHbI TPEeLyU-
Hbl (CM. pUCYHOK A.1). [INVHY TPEeLWUHbl N3MEPSIIOT OT LieHTpa 6oiika.

KpuTnueckoe pasneHne pcS4 onpefensioT Kak HaMBbICLLEE UCMbITATENIbHOE AaB/eHWe, NpY KOTOPOM TpelMHa He
pacnpocTpaHsieTcsl nepej HavMeHbLIVM 3HAaUYeHWeM WCMbITaTeIbHOTO AaBeHus, NpuBoaawmumM K BPT.

1) 16ap =0,1 MMNa =0,1 H/mMm2.
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A — pcs4 nnm 0cS4; X — ucnbiTatenbHoe faenexnve P unnm KonbLeBoe HanpsxxeHue a; Y — AnnMHa TPeLuHbI/HOMUHANbHbIN gnameTtp
Tpy6bl /c/dn; 1— MuHMManbHas pacyeTHasa AMHA; 2 — KpUTMYeckas A/INMHA TPeLlmHbl; 3 — MUHMManbHasa A/MHa TpeLmHbl

PucyHok A.1 — TunoBoi rpadhmk onpeaeneHns KpUTUYEeCcKoro gasneHns pcS4 Wam KpUTMYECKOro KobLeBOro
HanpsXKeHUs 0C4 Ha OCHOBaHUW pe3ynbTaToB UCNbITaHW

A.6 OueHKa KpUTUYECKOro AaBfieHnst 6e3 pesy/ibTaToB UCMbITaHW Ha pacnpocTpaHeHne TPeLH

OfVHOYHOe UCMbITaHue, Npy KOTOPOM MPOMCXOAUT OCTAHOBKA TPELLMHbI, NOKa3blBAeT, UTO KPUTUYECKOe AaBeHue
pacnpocTpaHeHns TPeLwMHbl MpeBbIaeT UcnbiTaTeslbHoe JaBreHue.

[Nsi NOATBEPXAEHNS WUCMbITAHWIA, B KOTOPLIX OCTAHOBKA TPELMH MPOUCXOAWUT Npu AaBneHun > 6 6ap, npoBoauTcs
cepusi UcnbiTaHuii ¢ Wwarom B 2 6apa HauuHas ¢ 6 6ap 1 gasiee A0 MaKCMMaslbHOro 3HaueHusi B 10 6ap.

A.7 AHanuns onpegeneHns KpUTUYECKOro KOJIbLLEBOro HarpshkeHus
[ns xaxaoro ucnbiTaTesibHOro o6pasua Tpy6bl paccunThIBAOT KOMbLEBOE HanpsbkeHue o, MMa, no dopmyne

P(p ~et)
20et A1)

roe p — wcnbiTaTenbHoe gaenexune, 6ap;
D — cpefHee 3HauYeHWe CpefHero HapyXHoro guameTpa dem vwm;
et — cpefHsAs TO/LWMHA CTEHKM UCNbITyeMoli Tpy6bl BAOb (OCHOBHOW) TPeLUMHbI, MM.
Ha ocHOBaHUWM pe3ynbTatoB CTPOAT rpadpvk 3aBUCMMOCTU AJIMHbI TPELLMHbI OT KOJbLLEBOro HanpsKeHus (CM. pucy-
HOK A.1).
Kputnyeckoe KonbLEBOE HanpsXeHne oCHA onpefenseTcs Kak HauBbICLlee 3HAayYeHWEe KOMbLEBOr0 HanpsixeHus,
NMpu KOTOPOM TPELMHa He pacnpocTpaHsaeTca nepej HavMeHbLUMM 3HaYeHWEM KOJIbLLEBOTO HanpsKeHus, NpuBoAsALL MM
K BPT.
Mpy npoBefeHNN UCMbITAHUIA pekoMeHAyeTCA BblbupaTb MUCMbITaTeNlbHOE AaB/ieHVe MONEPEMEHHO BbILE U HUXE
0XMAaemMoro 3HavyeHma pcs4 nnm ocs4.

A.8 [lononHutenbHasa MHgopmauus

MosieneHne BPT npu 0 °C gna 1py6 u3 N3 100 1 TOHKOCTEHHbIX TPY6 13 M3 80 C/OXHO AOCTMXMMO, ecnvn Boo6Lle
BO3MOXHO. OfHako npu 6051ee HMU3KUX TemnepaTtypax, Hanpumep -15 °C, BPT MoxeT nposiBASATbCA Taknm 06pas3om, 4To
ANVHA TpeLuHbl Npu HY/1IEBOM WCMbITaTeNIbHOM AaBfeHun 6yfaeT NOCTOSIHHO NpeBbilaTb Heobxoanmoe 3HaveHue 0,7dn
(cm. 10.2). B TakoM cnydae ucnbiTaHue NPoBOAAT C MCNOIb30BAHWEM 3TUX YC/I0BUI Npu TpebyemMoMm ucnblTaTesibHOM AaB-
nennn pS4. Ecnv no pesynbTtaTaMm UCNbITaAHUIA TpeLuHa He pacnpocTpaHseTcs, T. e. /c < 4,7dn, TO ucnbiTaHne siBnseTcs
[OCTOBEPHbIM, 1 faBneHne pS4 Huke PakTUYeCcKoro KpUTMYECKOro 3HaYeHus faBneHus pc4 Ans faHHOW TemnepaTypbl
(cm. A.3). pA MOxXeT 6bITb Npeobpa3oBaHO B 9KBMBAJ/IEHTHOE MoJsIHOMaclTabHoe faBrieHne pFS ¢ NomMoLbio Koadhdmum-
eHTa koppensuun (cm. C.2).
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JTormyHo NpegnonoXnTb, YTO €CAK He NPOUCXOAMUT pocTa TPEeLUHbl NPy UChblITaTeNlbHOM AaBneHun pFS, nonyyeH-
HOM FST npu oTpuuartenbHol TemnepaType, TO aHanornyHble pesynbTatbl 6yay MosydyeHbl Npu TOM Xe AasneHun pFS
npu 6os1ee BbICOKUX Temnepartypax 1, B 4acTHocTu, npu O °C. YcTaHOB/EHO, 4YTo conpoTuBneHne BPT yBennuusaetcs ¢
pocTom TemnepaTypbl.

A.9 TMpoTokon ncnbiTaHWin. [JononHuTesibHble TpeboBaHNA

A.9.1 B cnyvae onpefesieHUss KPUTUYECKOTO AaBNeHUs NPOTOKON WUCMbITAHWI JO/MKEH BKAOYaTb CneayloLllyo o-
NMOJIHUTENbHYIO MHOPMaLMIo: U3MEPEHHOE KPUTUYECKOE AaBrieHne pcs4, bap.

A.9.2 B cnydae onpefenieHna KPpUTUYECKOTO KOMbLLEBOro HanpshkKeHus MPOTOKON WCMbITaHWUA [OJDKEH BK/OYaTb
CnefyoLyo AONONHUTENbHYIO UHopMaLuio:

a) MHAMBMAYyasnbHble TOMWWHBI CTEHOK, MM, N3MepPeHHbIe BAO/b (T1aBHOW) TPELUNHbI;

b) cpeaHasa TOMWMHA CTEHKM et, MM, UCMbITyeMoli Tpy6bl BAOMb (FNaBHON) TPeLUnHbI;

C) cpeAHuii HapyXHbI AuameTp UcnbITyemoi Tpy6bl, dem B MuaaMmeTpax;

d) cpepgHee 3HaueHune D cpegHero HapyXHoro gmameTpa UcnbiTyeMoit Tpy6bl dem, MMm;

e) rpauk 3aBUCUMOCTU ANINHbI TPELLMHbI /C OT KOMbLEBOro HanpshkeHus a,;

f) paccuntaHHOe KpuTMYeckoe KoMbLeBOoe HanpsxeHue acS4, Mla.
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MpunoxeHve B
(o6s13aTENIBHOE)

OnpepeneHne KPUTUYECKOW TemnepaTypbl

[ns onpegeneHus KpMTUYECKON TemnepaTtypbl NPOBOAAT CEPUI0 UCMbITAHWA, aHaNIOrMYHbIX UCNbITAHUSAM, yKa3aH-
HbIM B MPUIOXEeHUN A, Ha BblOpaHHOM TWMe TepMONNacTUyHbIX TPY6 Npu NMOCTOSHHOM AAaB/IEHUU, He NpeBblaloLemM
5 6ap, uau npu 3KBMBANIEHTHOM MOCTOAHHOM KOJ/IbLLEBOM HanpsiXXeHUwn.

[aHHbI MeTog nucnosb3yeTcs AN onpegenexHnsa ycnosuii BPT 1 ycnoBuid, Npu KOTOPbLIX TPELLMHA He pacnpocTpa-
HAeTCs, U, cnefoBaTesibHO, KpUTMYecKol Temnepatypbl. O4HAKO A5 HEKOTOPbIX TEPMONAACTUYHBLIX TPY6 Npu Temnepary-
pe 0 °C unu Bblilwe BPT MOXeT 6bITb HEAOCTMXUMbIM NpPKU N0O60M AaBNEHUN, U NO3TOMY KPUTUYECKOE AaBfieHNne He MOXeT
ObITb ONpegeneHo.

Kputuueckaa Temnepatypa Tc onpefensercs kak camas HuW3kas Temnepartypa, Mpu KOTOPO He NpoucxoguT pocT
TpeLwvHbl, NpeBbiawan camylo BbICOKYH Temnepartypy, Npy KOTOPOR TpeluHa pacnpocTpaHseTcsa (CM. pucyHok B.1).
PesynbTar, onpefensowmnii camyo HU3KY0 TemnepaTtypy, Npu KOTOpPO He NPOMCXOAMT pocTa TpeluuHbl, AO/MKEH ObiTb
NOATBEPXAEH NYTEM MPOBEAEHUSA UCMbITAHUSA Ha MHULMUPOBaHUE, Kak ykasaHo B 10.2, npu Toli e TemnepaTtype.

EAvHMYHOE vcnbiTaHue, B pesysibTarte KOTOPOro He NMpOMCXOAUT pocTa TPeLiuHbl, yKasbiBaeT Ha TO, YTO KpuTuye-
ckasi Temnepatypa ANns pacnpocTpaHeHus TPeLnHbl HUKe, YeM TemnepaTtypa, npu KOTOPO NpOBEeAEHO UCTbITaHMe.

['c — kpuTuyeckaa Temnepartypa; X — Temnepartypa T, °C; Y — AnnHA TPeLWMHbI/HOMUHANbHbI gnameTp Tpy6bl /cioh;
1— MUHMManbHaa pacuyeTHas AUHA; 2 — KpUTUMYecKas ANnHa TPeLWUHbl; 3— MUHUManbHas AonycTUMas AMHa TPeLHbl

PucyHok B.1 — OnpegeneHne KpuTuyeckoin Temnepartypbl TC
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MpunoxeHve C
(cnpaBoyHoe)

Koppensiuna mexay masioMacwTaGHbIM MeToAOM S4 u nosiHoMacwTabHbIMU UcnbiTaHusMy M3 Tpy6

C.1 BBegeHue

Kputuyeckoe pasneHue, onpefesieHHOE C UCMOMb30BAHMEM MeToAa UCMbITaHUA S4 B COOTBETCTBUM C HACTOALLUM
CTaH4apTOM, HWXKE, YeM M3MEPEHHOEe Ha ToW e Tpybe c ucnosbloBaHnem I1ISO 13478 [1], koTopblii onucbiBaeT FST uc-
NbITaHWA Ha CTOWKOCTb K BPT, 3HayeHne pesy/ibTaToB KOTOPOro CYUTAETCH 3Ta/IOHHbIM.

CyuiecTByeT HE06X0ANMOCTb HaXOXAEHUS KOPPENAuUU Mexay pesynbTatamy KPUTUYECKOro AaBfieHWst ABYX Me-
TOAOB, ANS TOTO YTOObI MMETb BO3MOXHOCTb MEepecynTbiBaTb M3 3TUX MokasaTenei 3HauyeHne MakcMmasibHOro paéouero
JaBneHuns. B cBA3M c 3TMM 6blna nNpeasnioxeHa TeopeTnyeckas Koppensauus, kotopas BNOCAeACTBMM Oblna NOATBEPXAEHA
3KCneprvMeHTasIbHbIMK pe3ynbTaTtaMu, XOoTa ee To4Has chopma ocTaeTcs NpeAMeToM HempekpallarLwmxcs NccnefoBaHuii.

C.2 KoathdhmumeHT koppensaumm

Koppensauusa mexay KpUTUYeCKUMU LaBfIeHUsIMU, MOSTYYEHHbIMU B pe3yfbTaTte UCMbITaHuii MasoMacliTabHbIM Me-
Togom S4 n FST ansa ogHol 1 ToW e Tpy6bl, paccunTbiBaeTcs no opmyne

Pc.FS+PaTM =3,6. (C.1)
Pc, s4 + Patm

Pc,FS + Paw = 3'6(Pc,S4 + Paw>-
Ecnn atmocdhepHoe faBneHne pam = 1 6ap, 10

Pc,FS = 3£5Pc,S4 + 2,6.

Takum 06pa3om, KpUTMYEecKoe AaBrieHune pc, 6ap, paccynTbiBaeTcs no opmyne

Pc = Pcfs = 3-6Pc,4 + 2,6.

10



FOCT ISO 13477—2023

MpunoxeHve D
(cnpaBouHoOe)

Jekomnpeccusa ucnbiTaTeNibHOW cpeabl N BAMsHWe Ha BPT.
TeopeTnyeckunii aHanms

TeopeTnyeckunini Noaxon K onpesesieHN0 KOPPEnsaLMOHHOM PyHKLMN Mexay metogamu FST n S4 onucanbl B [4], [12]
n [13].

Mpouecc gekoMnpeccun BCneAcTBUE pas3pyLlleHus NPoMcxXoauT B ABe hasbl (cM. pucyHok D.1). CHayana oceBol
ob6paTHbI/i NOTOK cnefyeT 3a BOJIHON AekoMmnpeccuy, KoTopas ABMXETCS BNepean pacnpocTpaHsIoLerocsi KoHuMkKa Tpe-
WKWHbI. 3aTeM OCTaBLUeecs AaBfieHne nponagaeTt npu noTepe cpefbl Yepes OTBEPCTUE TPELLUHBI.

Mocne nosiBieHNs1 hpPOHTA BOJIHbI AEKOMMPECCUM B 11060 TOUke TPYyObl AaBEHNE HAYMHAET CHMXATbCS OT CBOEro
HavyanbHOro 3HauyeHus p0. laBneHne Ha KOHYMKe TPeLMHbl pt NOCTENEHHO YMEHbLUIAeTCsl, Noka He cTabunusupyeTcsl, Kor-
Ja obuan naouwaib packpbiTUA TPeLMHbl CTAHOBUTCA 60/blUe NONepeyHoro ceyeHust Tpy6bl. 115 NOCTOAHHOW CKOpOCTH
V aHanM3 0gHOMEpPHOro ra3oBOro NoToka paccyMTbiBaloT Mo hopmynam

(D.1)

=1, ecnn v > c0, (D.2)

pellbe

roe y — OTHOLWEHWE yAeNbHOW Tens0eMKOCTV Npy NOCTOSAHHOM AaBNeHUU K YAe/bHON Tenno0eMKOCT! Npu MOCTOSAHHOM
obbeme rasa;
cO — cKopocCTb 3ByKa B rase.

Bce 3HauyeHus faBneHns ABNAIOTCA abCONOTHLIMU.

B nepBylo ouepefb TpeLmHa pa3BmBaeTca noj AeiiCTBUEM [aBMEeHNA Ha CTEHKY pacLuMpsoLWniAca Tpyobl 3a KOHYM-
KOM TpeLUnHbl, 1 3TO AaBNeHne onpefensetcs faBeHNEM Ha KOHYMKe TPeLmHbl pt, a He HavasibHbIM 3HaveHuem pOo. Mpwu
npoBeAeHNn NCNblITaHUA MasiomaclTabHblM METOAOM S4 AEeKOMMPEeCCUOHHbIE NeperopoakM NpakTUYeckn yCTpaHaT oce-
BOI 06paTHbIN NOTOK, Tak YTO BCe HavanbHOEe AaBfieHne B Tpy6e NpuBOAUT B ABUXEHUE TPeLnHy, Torga kak B FST Bknag
MOXET BHOCWUTb TOMbKO faB/ieHne, ocTaBlUeecs NMocsie 0ceBoi gekomnpeccuu. MNMpeanonoxeHre o TOM, YTO NOMepeYHbli
cbpoc faBneHnsa aHanornyeH B 060MX UCNbITAHUAX, NO3BONSET NPOCTO NepPeBeCcTU 3aBUCUMOCTb Mexay pt up0 B chopmyne
(D.1) B pCHA 1 pCcp3 Npy KPUTUYECKNX YCNOBUSX.

Bo Bpems BPT B FST Ha M3 Tpybe npu gaBfieHUn YyTb Bbllle KPUTUYECKOro KOHYMK TPeLMHbl 4acTO Ha MIHOBEHUue
ocTaHaBnuaeTcs. [N HyneBoOW CKOPOCTW TpewwuHbl 1 ana y = 1,4 (kak gna so3gyxa u npupogHoro rasa) coopmyna (D.1)
nokasbiBaeT, 4To abCoNOTHOE AaBfieHNe Ha BepLUUHe TpelnHbl pt MrHOBEHHO nagaeT oT pO ao 28 %, 1 OHO MOXeT mef-
NEeHHO yBeNnnunBeaTbCs TOMILKO Mpu NOBTOPHOM 3anycke BPT. 3 aToro cnepyet, yto BPT MOXeT nNpoAosiXarbCa TO/bLKO npu
MasioMacwtabHom meTode S4, ecnn abconoTHOe gaBfieHne npesbiwaeT 28 % oT p0 B FST. 3Tum onpegensietca Koag-
huymeHT Koppensuun 3,6 (= 1/0,28) B npuBeAeHHOM ypaBHeHUN NpuaoxeHus C. 3To ypaBHEHME He 3aBMCUT OT pasmepa
Tpy6bl, MaTepnana u cpefpl.
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| — paccTosiHue; p — faBneHue; 1— nonepeuHblii c6poc; 2 — pacnpocTpaHaoLWascs TpewmHa;
3 — oceBoli 06paTHbIi NOTOK; 4 — AEKOMMNPECCUOHHbI OPOHT BOJIHbI

PucyHok D.1 — Tlpouecc gekomnpeccuu
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MpunoxeHve OA
(cnpaBo4HOe)

CBefieHNs 0 COOTBETCTBMUN CChIJIOYHbIX MeXAYHapoAHbIX CTaH4apTOB
MeXrocyfapCcTBeHHbIM CTaHgapTam

Ta6nuya [OA1

O603HayYeHne CCbINIOYHOTO CTteneHb O603Ha4YeHne 1 HanmeHoBaHue COOTBETCTBYHLLEro MexrocynapCTtBeHHoOro

MeXAyHapoaHOro ctaHgapTta COOoTBEeTCTBUA CTaHgapTa

1ISO 161-1 HoT FOCT I1SO 161-1—2019 «Tpy6bl 13 TepMonaacToB ANs TpaHCnopTu-
poBaHMA XWUAKMX W ra3oobpasHbix cped. HOMUHanbHble HapyXHble
AnameTpbl U HOMUHaNbHbIe gaBnexHus. Yactb 1. MeTpuyeckasn cepus»

ISO 1167-1 HOT FOCT ISO 1167-1—2013 «Tpy6bl, coegnMHuTE NbHbIE AeTanu N y3/bl
COefIMHEeHNA 13 TepmonaacToB A5 TPAHCNOPTUPOBAHUA XUAKUX Y
rasoo6pasHbix cpes. OnpegeneHne CTONKOCTU K BHYTPEHHeMY AaBrie-
Huto. YacTtb 1. O6wmnin metog»

ISO 3126 HOT FOCT I1SO 3126—2023 «Tpy6onpoBoAbl U3 nnactmacc. Nnacrtmacco-
Bble 3/IeMeHTbI Tpy6onposoga. OnpepenieHme pasMepos»

ISO 11922-1 HOT FOCT ISO 11922-1—2019 «Tpy6bl U3 TepMOnaacTtoB A8 TpaHc-
NOPTMPOBAHUA XUAKMX W razoobpasHbix cpef. Pasmepbl U 4OMNYCKU.
Yactb 1. MeTpuyeckas cepusa»

MpumeyaHne — B HacToswel Tabnuue MCNOMb30BaHO Crejyloliee YC/0BHOE 0603HayYeHMe CTeneHn cooT-

BETCTBUA CTaHAAPTOB:
- FOT — nAaeHTUYHblE CTaHAAPTLI.
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