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Mpeancnoeue

1 PASPABOTAH ®enepanbHbiM rocygapcTBEHHbIM BHOIKETHBIM yupexaeHueM « POCCUACKUA UHCTUTYT
cTtaHgapTtudauuu» (OIBY «UHCTUTYT cTangapTusaumm»)

2 BHECEH TexHu4yeckum komuTeToM no ctanpaptusauun TK 114 «KnucnopoaHoe U KpuoreHHoe obo-
pynoBaHue»

3 YTBEPX/EH W BBEJEH B IENCTBWE lMpukasom ®egepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 8 Hosabpa 2024 r. Ne 1618-cT

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayuny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTosiymin ctaHoapT pa3paboTaH B COOTBETCTBMMU ¢ TpeboBaHuamu [1].
[Mpw paspaboTke HaACTOALLErO cTaHAapTa BbINK YYTEHBI MONOXEHUS MEXAYHapo4HOro cTaHaapTa [2].
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KpuoreHHble cocyabl
PYKABA TMBKWE KPUOTEHHbIE
O6wue TexHU4Yeckue TpeboBaHuA

Cryogenic vessels. Flexible cryogenic hoses. General technical requirements

Oarta BeepeHna — 2025—03—03

1 ObnacTtb NnpumMeHeHnA

HacToswmi cTaHgapT pacnpocTpaHaeTcs Ha HEM30NMPOBaHHbIE KPMOreHHbIe rmbkue pykasa (ganee —
rMbkne pykaea), MCnonb3yemble Npu TPaHCMOPTUPOBKE KPUOTEHHbIX XUAKOCTEN npu paboymx Temnepatypax
oT mMuHyc 196 °C po nmoc 65 °C u umewwne HOMUHANbHLIA guaMeTp (ycroBHbl npoxog) ot DN 10 go
DN 100.

CoepuHeHus ona kpenneHus dnadues rubkux pykaBoB nognafakT nog AeNCTBUE HacTOsLero CTaH-
JapTa, Ho caMu chnaHLbl MoANanakT noa AelcTeue Opyrux CTaHaapToB.

Mbkve pykaBa NpOEKTUPYIOT U UCTLITLIBAKOT Ha COOTBETCTBME HOMWHANbHOMY AaBnenuo. [Ansa npume-
HeHWs BbIOUpatoT rmbkne pykaea ¢ HOMWHANBHBLIM AasneHnem PN, paBHbIM UK NPEBbILLALLMM MaKCUMalb-
HO gonycTumMoe gaeneHue PS o6bekTa, Ha KOTOPOM OHW MCMOMb3YHTCS.

HacTtoawmi cTangapT He pacnpocTpaHsaeTcsa Ha rmbkue pykaea:

- N3roTaBnuBaemble MO TEXHUYECKUM YCIOBUSIM M3rOTOBUTENS;

- M3roTaBnNMBaeMble B paMKax rocsakasa v rocobopoH3akasa;

- UCnorb3yemble B COCTaBe cucTeM, pa3paboTaHHbIX B pamMKax onbiTHO-KOHCTpYKTOpckux paboT (OKP);

- UCnorb3yeMble B COCTaBe CUMCTEM, pa3paboTaHHbIX B paMKax OnbITHO-KOHCTPYKTOPCKMX paboT, Bkio-
Yyasi pa3paboTaHHble Mo TEXHUYECKMM YCIOBUSM 3aKas4uka.

2 HopmaTuBHbIE CCbINKK

B HacToflWeM cTaHOapTe UCNoMb30BaHbl HOPMATUBHBIE CChINKK HA cnefyolve JOKYMeHThI:

FOCT 26349 CoenuHeHua TpybonpoBodoB M apMaTtypa. [JaBneHuss HOMUHanNbHbIe. Paabl

MOCT 28338 (MCO 6708—80) CoenuHeHusa TpybonpoBodoR M apMaTtypa. HoMuHanbHble AUMaMeTphl.
Pagbl

FOCT 33259 ®dnaHubl apMaTypbl, COEOWHWUTENbLHbLIX YacTer 1 TpyBoNpoBOAOB HA HOMUHANbLHOE AaBne-
Hue go PN 250. KoHcTpykuus, pasmepsbl u oblwine TexHndeckme TpeboBaHns

FOCT 33260 Apmartypa TpybonposogHas. MeTtannel, npuMeHsieMblie B apMmaTtypocTpoeHu. OCHOBHbIE
TpeboeaHus K BbIBOpY MaTepnanos

FOCT 33856 Apmatypa TpybonpoBoaHasa. MeToauka NnpoBefeHMs UCMbITAHUA HAa OTHECTOWKOCTb

FOCT ISO 11114-1 BannoHbi raszosbie. COBMECTUMOCTL MaTepuanos, U3 KOTOPbIX W3roTOBMNEeHbl 6anno-
Hbl W KNanaHkl, C COAePKMMbIM razom. Hacts 1. MeTannuyeckne matepuansi

FOCT P 54892—2012 MoHTax yCTaHOBOK pasgeneHus Bo3ayxa U Apyroro kpuoreHHoro obopyaoBaHus.
ObLuKe NonoxeHns.

MOCT P NCO 148-1 Matepuansl MeTannuyeckue. McnelTaHue Ha yaapHbid M3rmb Ha MasTHUKOBOM
konpe no Wapnu. Yacte 1. MeToq ncneitaHusa

MapaHune ochbuumnansHoe
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FMOCT P 71697 WHdpacTpykTypa Onsi NPOM3BOACTBA, XPAHEHUSA U OTIPY3KM CXUXKEHHOrO NMPUPOLHOro
raza. CteHgepHoe obopynoBaHue. ObLuMe TEXHUYECKNE YCITOBUA

FMOCT P 71696 WHdpacTpykTypa ONsi NPOM3BOACTBA, XPAHEHUSA U OTIPY3KM CXXUXKEHHOro NMpPUPOLHOro
raza. YctaHoBku otrpyaku ClIT B aBTOUMCTEPHBI, XeNe3HOOOPOXHble LUCTEPHbI U OPYTMe KPUOreHHbIe eMKO-
cTu. MydhThl aBapuiHOro pasbeduHeHns, BbICTpOpasbeMHbIE U CyXWME pasbeMHbIE coednHeHnst aAnsa besonac-
Hol oTrpy3ku CIIL O6wmne TexHuyeckue ycnoBus

CI 528.1311500 ByHkepoBKa BOOHOrO TPaHCMOPTA CXWXKEHHBIM NPUPOAHBIM ra3oM. byHkepHble npu-
yanbl. TpeboBaHua noxxapHo 6e3onacHOCTK

MpumeyvyaHne — lNpu NONb30BaHWM HACTOALLMM CTaHAAPTOM LenecoobpasHo NpoBepUTL AEWCTBME CCbINOY-
HbIX CTaHOapTOR (CBOAOB NMpaBwi) B MHGOpMaLUOHHOW cucTemMe obLLEero Nonb3oBaHua — Ha opuumansHoM cante Pefe-
parnbHOro areHTCTBa No TeEXHWYECKOMY PeryrnupoBaHinio U MeTPOoriK B ceTn VIHTepHeT nnu no exerogHomy nHdgopmMauum-
OHHOMY yKasaTenio «HauuoHanbHble CTaHAaPTEI», KOTOPLIA ONyBNMKOBaH N0 COCTOSHWUIO Ha 1 AHBApA TeKyLLero roga, v no
BbIMYCKaM eXeMecsa4yHoro MHhopMaLMoHHOTO yKkasaTens «HaunoHaneHele cTaHaapTel» 3@ Tekywuid rod. Ecnv 3ameHeH
CCbINOYHbIA AOKYMEHT, Ha KOTOPLI AaHa HeQaTUPOBaHHARA CChINKa, TO PEKOMEHAYETCA UCMONB30BaTh AEUCTBYIOLLYIO BEP-
CMIO 3TOTO AOKYMEHTA C YYETOM BCEX BHECEHHBIX B JaHHYIO BEPCUI0 U3MEHEHUA. ECnv 3aMEHEH CCBINOYHBINA AOKYMEHT, Ha
KOTOPBIA faHa AaTMPOBaHHasA CCbifka, TO PEKOMEHOYETCH MCMOMNb30BaTk BEPCHIO 9TOMO AOKYMEHTA C yKasaHHbIM Bbllle
rogom yreepkaeHuns (npuHaTua). Ecnv nocne yTBepXaeHna HAaCTOALWErO CTaHAapTa B CChINOYHLIA AOKYMEHT, Ha KOTOPbLIA
AaHa gaTMpoBaHHAas CCbifka, BHECEHO M3MEHEHWE, 3aTparvBaloLLee NonoXKeHne, Ha KOTOPOE AaHa cCbinka, To 3To Nnorno-
XeHue pekoMeHayeTCca NpUMeHaATE Be3 yyeTa AaHHOro naMeHeHus. Ecnu cebinoyHeli AOKYMEHT OTMeHeH 6e3 3aMeHsl, TO
MonoXxeHue, B KOTOPOM [AaHa CCbifiKa Ha Hero, PeKkoOMeHZyeTcs NPUMEHATE B YacTu, He 3aTparueatoLLei aTy cceeinky. Cee-
AeHWA 0 eWCTBMKU CBOAOB Npaeun uenecoobpasHo npoeepsTe B PegepansHom nHdopmalnoHHom doHae cTaHaapToB.

3 TepmMuHbI U onpepeneHus

B HacTosWeM cTaHOapTe UCNOMb30BaHbl criedyloLlMe TEPMUHEl C COOTBETCTBYOLWNMK onpedeneHusMu:

3.1 rmbkuIn pykaB; KpPUO2eHHbIU winaHe: TOTOBbIA K akcnnyaTtauum pykae B cbope ¢ onneTkon u/unm
OPpYruM MOKPLITUEM, BKMOYASA COEAMHUTENBHYIO apmMaTypy (QUTUHTH).

3.2 pykaB: [ubkasa nnoTHaa Tpyba, M3rotoBrieHHaa M3 roppMpoBaHHOrO MeTanna, anactoMmepa Uim
nnacTuka, KoTopas iIBMAETCH 3aroToBKOW Ans rMBKOro pykaea (KpUMOreHHOoro LwnaHra).

3.3 onnetka: OaWH WUNKW HECKOMNbLKO CMOEB LUMNUHAPUYECKM MepenneTeHHbIX NMPOBONOK, OKPYKaKLWUX
pyKaB 1 MOCTOSIHHO COEOWHEHHBbIX C (PUTUHIOM TMBKOro pykasa, cnyaljmMe Onsa ero 3alunThl OT NpPoaobHbIX
pacTaxXeHUn.

3.4 zawuTHas cnupanb: BHewHss obmoTka, npegHasHayeHHaA ONSA 3alMTbl pyKaBa W OMMNETKW OT
NoBpeXaeHNA N n3Hoca.

3.5 coeguHuUTenbHaa apmatypa; GuTuHrKM: [etanun, nNpuKpenneHHble K KOHLUY KakOoro pykasa M
onneTky (NpW HanW4uK), BEINONHEHHLIE U3 MaTepuana, CoBMECTMMOro C MaTepuanomM pykasa U TPaHCMopTU-
pyembIM MO HEMY NPOOYKTOM.

3.6 HoMuMHanbHLIW anameTp DN: lMapameTp TpyGonpoBoOOHOW CHCTEMEI, NMPYMEHSIEMbIN B CMpaBoY-
HbIX Lenax B Ka4yecTBe XapakTepuUCTUKK NPUCOedNHAEMbIX YacTeun.

MMpumeyaHne — HomMuHanbHbIA OUaMeTp NPUBNU3NTENBHO COOTBETCTBYET BHYTPEHHEMY OMaMETPy coenu-
HAEMBIX YacTel, BeIpaXeHHOMY B MANNUMETpax, 1 oboaHavaetca byksamu DN, nocne KoTopbix cneayeT 6e3pa3mepHoe
uenoe 4uncno, cm. FOCT 28338.

3.7 makcumarnbHO agonyctumoe gaBneHue PS: MakcumanbHoe AaBlrieHune, Ha KOTopoe pacCyYuTaH
rmbkui pPyKaB M1 ero KOMNOHEHTDbI, YKa3aHHOe N3roToBUTesnem.

M punMmevYyaHne — MakcumarnsHo AonyctMmoe OaBneHwe He OONKHO ObITb npeBbILLEHO HE3AaBMCHUMO OT TOrO,
HaxoauTcsa rmbKuia PyKaB B 3KCnnyataunum Unmn HeT.

3.8 HomuHanbHoe gaBneHue PN: Hawnbonblwee nabblTo4HOE gaBneHwe npu Temnepatype paboden
cpegbl 20 °C, BbibpaHHOe M3 CTaHAAPTHOrO psada AaBneHuir, npu KoTopom obecnevymBaeTcs 3a4aHHbIN CPOK
cny6bl apmaTypbl U geTanen TpybonpoBoga ¢ y4eToM BbIGpaHHOro Matepmana u XxapakTepucTUK NPOYHOCTM,
cooTBeTCTBYOWMX Temnepatype 20 °C.

MpumeyvyaHmne — 3Ha4eHUA HOMUHAMBHOIO JABMNEHWA OOMKHBI cooTBeTcTBOBaTL MOCT 26349.

3.9 ucnbiTaTensHoe [NMpo6Hoe] paBneHue: M3GbITOYHOE gaBNeHUe, MpU KOTOPOM NPOBOAAT UCMbITa-
HVe rmbKoro pykasa.

2
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3.10 muHuManbHana paboyana Temnepatypa: Camas HW3Kas Temnepartypa, Ha KOTOpYH rMbKniA pykas
paccyUTaH M3roTOBUTENEM.

3.11 auana3oH pabouux TemnepaTyp: Camasd BbiCOKas U camasi HU3kas Temneparypa, KoTopor nopa-
BepraeTca rmbkuin pykas.

3.12 pecypc: MuUHMManNbHOE KONMUYECTBO MOMHbLIX LUKMKMOB, HA KOTOPOE paccyuTaH rMbKui pykas, YTo-
6kl Ge3 NoNoMoK BbliAepaTk YCrOoBUA UCTbITaHWUIA.

4 O6wue TpeboBaHuA

4.1 MNpoeKkTupoBaHWe U KOHCTPYKUMUA

Pykae 0ObIYHO WM3roTaBNMBAKT U3 roPpPUPOBaAHHOIO MeTanmna, U3roTORMEHHOTO M3 CTalbHOW NOMOCHI.
lodpa moxeT BbITh NepneHauKynsipHa ocy Tpybbl MMM NpoxoAuTb No cnvpanu. MakcumansHo OonycTuMoe
paboyee gaBneHue OOMKHO BbiTb He Bomnblle HOMUHANLHOIO AaBMNEHWS, YKa3aHHOro Ha TpybonpoBoae.

[Npn ncnonb3oBaHWMKM 3NacTOMEPOB UMM KOMMO3MLUMOHHLIX Martepuanos NPUMEHSOT 4ONOMHUTENbHbIE
TpeboBaHuA B cooTBETCTBMM ¢ 5.3.2.2.

MoBepx rmbkoro pykasa 0bbIYHO NpUKpennsawT onnetky. Onnetka coCTOUT M3 OOHOrO UMK ABYX CIOEB
NPOBOMOYHON CETKN M3 HEPXKaBEKLLEH CTanu UM BbICOKONMPOYHOro MegHoro cnnaea. Onnetka MoXeT ObiThb
cHabXeHa 3alMTHLIM NOKPLITUEM, KOTOPOE LOMKHO BbiTh COBMECTUMO C OKPYXaILLEeN Cpeao U ¢ nepekayu-
BAeMOW XUAKOCTLIO.

KoHCTpyKUMS OoMmKHa 3aluiaTh OT NOBbILLUEHHOMO AaBNeHUs UM KOPPO3UK MEX Y PyKaBoM WU BHELLHEN
ONMEeTKOW UNu CoeaNHUTENBHON apMaTypou.

CoeguHutenbHyto apmatypy (PWMTUHIM) HeoBXoQMMO CKOHCTPYMPOBaTh Tak, YToObl OHa MMNOTHO Npune-
rana K KoHuam pykaea:

- ons obecnedYeHUsa repMeTUYHONO COeANHEHNS B TMBKOM pyKaBe;

- 0N UCKIKYEHWS NPOAONBHOTO PACTSKEHUA TMOKOro pykaea npu HOMUHANBHOM AaBeHnN.

®UTUHTK ONs rodopUPOBaHHbIX METANMMYECKMX PYKaBOB AOMKHbI COOTBETCTBOBATL TEXHWYECKUM Tpebo-
BaHuAM 3akasuyuka, FOCT 33259 (cm. Takke [3]).

Ha ogHOM 13 hUTUHIOB NV NPUHAANEXHOCTAX AOMKHO BbITh NPegyCMOTPEHO MecTo ANA MapKMpOBKA.

Bce npouenypbl NpyucoeqMHEHUA rohpuUpOBaHHLIX PYKaBOB JOMKHbLI ObiTh aTTeCTOBaHLI B CUCTEME aT-
TecTauuu cBapo4YyHOro Npon3eoAcTea. PydHas cBapka AofmKHA COOTBETCTBOBAThL AEUCTBYIOWWM CTaHaapTam.

TunoBoW rMBKUIA pyKae NoKasaH Ha pucyHke 1.

=

4 2

1 — onneTtka; 2 — coeauHWTenbHbIW hnaney; 3 — 3aWnUTHas cnupans; 4 — 3alMTHBIA KONNadoK; 5 — MecTo ANsS MapkUpoBKMW,
6 — KOMMNPECCUOHHBIA (0BXKUMHOR) PUTUHT

PucyHok 1 — Tmbkuin pykas

4.2 MaTtepuansl

Bce matepuansl 4OMkKHbI BbITh COBMECTMMBI C MEPEHOCUMBIMW MPOAYKTAMMW U KOHTPONMPOBATLCH W3ro-
TOBUTENEM TMBKMX PYKABOB Ha COOTBETCTBUE crnieumndurKaumm, kotopasa obecneymBaeT NpoBEpKY XMMUYECKOTo
cocTaBa M U3NYECKNX CBOWCTB W rapaHTUPYET, YTO Ka4eCTBO MCMONb30BaHHbIX MaTepuanos COOTBETCTBYET
Heobxoammblm TpeboBaHuam. Martepuans! AN M3rOTOBMNEHWA PYKaBOB M3 rodprMpoBaHHoro metanna noabu-
palT MCXOAA U3 NPUIOAHOCTU ANs NPOU3BOACTBA, HanprMep, XONOAHOW WTAMMOBKY, CBAPKWA U T. 4., @ Takke
YCMOBWA, NPU KOTOPLIX OHU ByayT npumeHsTecA. Kpome atoro, HeoBxoaMmo cobniopate cnegylowune Tpebo-
BaHUS:
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- coeMHUTENbHbIe PUTUHIM K chnaHubl cnegyeT U3roTasnMeBaTh U3 MaTepuanos, COBMECTUMbIX C OpY-
MMy Matepuanamu, UCnonb3yemsiMu B TpybonpoBoae;

- MaTepuan cHMTaeTcsa COBMECTUMbIM, €CITM OH He pearupyeT ¢ NepeHOCHMbIMK MPOAYKTAMM, & ero npo-
HULaeMOCTb OOMKHA COOTBETCTBOBATEL NpeanonaraeMomMy UCnonb30BaHUIo;

- k rTMbkoMy pyKaBy OOMKEH NpunaratbCs MPOTOKON WCMbITAHWIA, COAEPXaLLMA pe3ynbTaThl UCMbITaHWA
XUMWYecKoro coctaBa U U3nYEeCKUX CBONCTB.

MaTepuansl ns MCNOMb30BaHUA B KPUOTEHHbIX PyKaBax AOMKHbI:

- COXpaHATb CBOW MexaHW4deckue W NrnacTUYecKMe CBOWCTBA B YCMOBMAX ANWMTENbHOW 3KcnnyaTtauuu
npu TeMmnepatype paboden cpeasl;

- OblTb COBMECTMMbBIMW C KUCMOPOAOM, ECIM OHW NMpefdHa3Ha4vYeHbl ANA UCMNOoNb30BaHUA C KUCMOPOLOM
WK OKCUOOM a30Ta;

- cogepxaTb MeHee 65 % mMegu Kak B cnnase, Tak U B NPUMOSX, €CNU OHW NpeAHa3Ha4YeHbl ANSA ra3oBbixX
cMecei, cogepallunx aueTuneH.

AyCTEHUTHbIE CTanu, NPUMEHsIEMble ANs OCHOBHbIX AeTanen, JOMKHbI UMEeTb yaapHyto BA3KocTb KCV
He MeHee 50 [x/cMZ npu MWHUManNbHOW TemnepaType paboueit cpefbl, Ha KOTOPYIO OHU MPUMEHSIOTCA,
(cm. Tarxe [4]).

3HaueHnss oTHoOCATCA K obpazuam Ansa vucnelTaHWi Ha yaap ¢ V-obpasHbiM HAApe3oM, Kak yKasaHo B
FMOCT P NCO 148-1.

MaTepuansl KpenexHbix AeTanei BbibupawT ¢ Ko3dULMEHTOM NMMHERHOTO paciluMpeHus, Brnvskum no
3Ha4YeHuo KoathULMEHTY NMMHENHOrO pacluMpeHms MaTepuana gpnaHua B cootsetcteun ¢ NOCT 33260. Pas-
HULA B 3HaYeHMaAX K03t pUUMEeHTOR MMHENHOrO pacllupeHns He aomkHa npeebiwats 10 %.

PasHuua Mexay TBep4OCTbIO 3aroTOBOK ANs wnunek (bonTtos) u raek gomkHa 6eiTb He MeHee 15 HB,
npw 3TOM TBEPAOCTL raikv AomkHa ObITb HUKe TBEpPOOCTU WNunbku (BonTa).

Mpy wcknoYeHWn kucropoga npobrneMbl COBMECTUMOCTW, TakMe Kak Koppo3wsi, 0BblMHO BO3HMKa-
10T NpY TemnepaType OKpyXakllen cpeibl U CTAHOBATCH He3HaYUTEerbHbIMU NPU KPUOTEeHHbIX Temneparty-
pax. [ns rasos, OTAWYHLIX OT KMCNopoda Npu B3aMMOOeNCTBMM KPUOTEHHBLIX ra30B W COCYA0B UCMOMNbL3YyHT
FOCT ISO 11114-1 (cm. Takke [5]).

4.3 YnctoTa

PykaBa, npegHa3HavYeHHble 4151 UCMOMb30BaHWA C KPUOTEHHBIMM KUOKOCTAMM, JOIMKHbI ObITh OYMLLEHBI
oT Ntobbix 3arpAsHeHui, yrnesogoponos, narv unv yactuy no MOCT P 54892—2012 (nogpasgenei 8.3, 8.4)
(cm. Tarxe [6]).

4.3.1 O6wue TpeboBaHuA

HemonycTumMo Hanu4ne NOCTOPOHHMX BELUECTB BHYTPM TMBKOro pykaea, TakMx Kak CTPYXKKa, oKkcuaHas
OKanuHa 1 GpbI3rK Npu cBapke.

HepmonycTumo Hanuyme yacTtul, BUOUMbIX Be3 yBenuyeHus npu JHEBHOM CBeTe U 6ernom oceeLleHun.
B 3aBMCMMOCTWM OT KOHCTPYKLMM CUCTEMbI MOryT noTpeboBaTtbcs Gonee cTporve TpeboBaHWs K pasMepy 4a-
ctuu, 4Tobbl n3bexars cboer B pabote obopygoBaHus.

KopHeBolt Npoxof cBapHbIX WBOB TpyO fomkeH ObiTb 3alinieH OpMOBOYHEIM rasoM Ui Apyrm nog-
xoasuwmm cnocobom, 4Tobbl n3bexaTte 6ONBLION NOPUCTOCTHN.

Mpun BM3yanbHOM OCMOTPE He JOMYyCKaeTCsa HanuvMe BoAbl BHYTPW MMOKOro pykasa.

4.3.2 JononHWTenbHble TPeBOBaHUA K KNCNOPOAY Y OKUCHSIOWMM XUOKOCTAM

Mpwn BU3YanbHOM oCcMOTpe TMOKOro pykaBa C MCnofb3oBaHnem 6enoro ceeta He JOMKHO ObiTb 0OHapy-
KEHO 3arpsA3HeHW yrneBoopoaamMu, Kpackor, KnesmMu U repmetmkaMmu. MakcumansHO JonycTUMOE cojepxa-
HWe 3arpsA3HeHni (yrnesoaopodamMu, Macrnom, XXUpamMn U T. 4.) Ha BHYTPEeHHeR NOBEpPXHOCTU TMOKOro pykaea:

- ANA KMcnopoga — B 3aBUCMMOCTM OT pabouero gaesneHus pykaea B cootBeTcTeum ¢ TOCT P 54892—
2012 (nyHkT 8.3.5);

- ONs ocTanbHbIX NpoagykToB — He 6onee 500 Mr/m2.

4.3.3 Mpouenypa o4UCTKN

Mpn HeODOXOAMMOCTH MOXKET UCNONb30BaThesa Ntobas npoueaypa o4MCTKM Npy cobniogeHnn TpeboBaHuin
nyHkToB 4.3.1 1 4.3.2.

Mpwn NCNONb30OBaHWUWM PACTBOPUTENEN UMM YUCTALLUMX CPEACTB OHU JOMKHbI BbiTh COBMECTUMbI CO BCe-
MU MaTepuanamu, nognexawyMm O4MCTKe, B YacTHOCTK € nnactmaccamu. Heobxogumo cobnwogats ocobyro
OCTOPOXHOCTb MPK yAaneHWM nobbix BELLEeCTB, He COBMECTUMbIX C KUCNOPOAOM, C 000pyaoBaHNs, OYMLLEH-
Horo Ans 0bcnyKMBaHUSA KACNOPOAOM UMK OKUCTAIOLLER KUOKOCTHH.

4
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4.3.4 OueHKa YNCTOTbI

[Mpu HeoBxogmMmocTu BeIBMpaT metoq npoeepkn n otbopa npob, obecrne4nBaoWwnin BbINOMHEHUE Tpe-
©oBaHun nyHKToBR 4.3.1 1 4.3.2. MNpK 3TOM yuuTbLIBAKOT NPUMEHAEMYH NpoLenypy 04McTKW, obopydoBaHue,
noanexatliee o4MCTKe, U YPOBEHb ero 3arpasHeHus. MeToabl OLEHKW YMCTOThl MOTYT BKMOYaTE METOALI, NpK-
BeAlIEHHbIE B MPUNoXeHun A.

MeTop, NpoBEPKM YACTOThI HE AOSHKEH NPUBOANUTD K 3arpsA3HEeHNAM, NPeBbILLAanLWNM YPOBHW, YKa3aHHbIe
B 4.3.2.

MeToga OLeHKM YACTOTbl HEOBXOAMMO 3a40KyMEHTMPOBAaTE, @ MONyYeHHble pe3ynsTaThl 3auKcMpoBaTb.

4.3.5 3awmuTta nocne YNCTKH

Mocne yncTkn NpegMeThl AOMKHbI ObiTh 3alyleHbl, YTOObLl NO4OepKMBaTL UX B YNCTOM COCTOSIHUM 40
ncnonb3oBaHusa. YTobbl CHU3WTE pUCK KOHAEeHCcaUMK Nbor aTMocdepHon BNaru BO BpeMs XpaHeHus, Heob-
X0AMMO no3aboTuTbcsa © NpogyBKe U repMeTusaunmn obopygoBaHus.

IToBan ynakoBska, 3arnyLwKk1 U T. 4., KOTOPbI€ MOTYT CONPUKacaTbCHa C YACTbIMK MOBEPXHOCTAMW, AOMKHbI
ObITh YNCTBIMM M yaansaTbea bes kakmx-nmbo octaTtkos. [TioboW ynakoBOYHbLIM MaTtepuan 4omkeH BbiTe gocTa-
TOYHO MPOYHLIM, YTOOLI BEIAEPXMBATL OXUOAEMBbIE YyCNoBKUs obpalleHns U XxpaHeHWs, a Takke ObiTb repme-
TWYHBIM WU BOAOHENPOHULAEeMbIM.

JltoBow ncnonb3yembli 3aLMTHBIA ra3 JonXeH bblTb CyXWM, He cogepxaTb Macna W nbinu.

TlioBow ras, noBbiWaLWKUA AaBNeHNe, JOMKEH XpPaHUTbCS NPU HU3KOM AaBMeHWW B YNakoBKe, COOTBET-
CTBYIOLLEN MPOYHOCTH, U UMeTb NpeaynpexaatoLLyo Bupky, ecnn gaesneHune npogyeku npesbiwaeT 50 klMa.

4.3.6 NMopTBepXxaeHWe NpoBeAeHUA NpoLecca OHYUCTKU

MogTBepxaeHue cooTBeTCTBUS TpeboBaHWAM HacTOALWEro AOKYMEHTa AOMKHO BbiTh 3a00KyMeHTUpO-
BaHo nubo cepTudmkaTom, npunaraeMeiM K cbopyaoBaHuie/uanenuio, Nnbo aTUKETKON, MPUKPENNEHHOW K 3a-
LMTHON ynakoBKe U 060pyaoBaHUIO/M3Oenuio.

4.4 MexaHn4eckue cBOMUCTBa

4.4.1 Pa3pbiBHOe gaBneHue

PazpbiBHOE gaBneHwe OOMKHO BbiTh, KAK MUHMUMYM, B TPU pa3a Bbille HOMWHAaNbLHOMO AaBIEeHWA U B
YeTblpe pasa Bbille MakcMManbHO AoMyCcTMMOro paboyero gaBneHns NpyM TeMnepaType OKpy»KarLen cpefbl.
PazopBaTbcsi MOXET TOMLKO PYKaB M OMMeTKa, HO He MecTa WX coefuMHeHua ¢ pUTUHroM. TpeboBaHus K nc-
NbITAHWSAM Ha pa3pbiB NpuBedeHsl B 5.3.3.

4.4.2 Uuknuyeckoe naMmeHeHUe JaBrneHus

mbkue pykaBa OoOmxHbI MMeTb pecypc He meHee 10 000 UuKNOB, ecnn OHW NMOCTOAHHO MOABEPrakTCs
nepeMeHHoMy gasnexHunio oT MeHee 100 klla 4o HOMMHANbLHOIO AaBneHusa B COOTBETCTBUM € 5.3.1.

4.4.3 UcnbiTaHue Ha u3rnd (QononHUTenLHO, Mo 3anpocy notpeburtenen)

[Mbkne pykaBa NpM MHOTOKpaTHOM M3rvbe JomkHbl BbigepxaTb He meHee 10 000 UMKNOB NP HOMWK-
HaneHOM [JaBfeHun B COOTBETCTBUM € 5.3.2.

MpnmMmevyaHue — dakTudecku cpok cnyxbbl pykaea Bynert 3aBUceTb OT peanbHbiX YCNOBUMIA AKCNnyaTauuu.

[aHHoe ucnbiTaHMe TpebyeTca TOMbKO B TEX cny4aax, ecnu rmbkuii pykaB NogBepraeTca HEeCKONbKUM
3Ha4YNTENbHbLIM NepemMeLLeHnaM Nog 4aBneHneMm.

4.4.4 N3HOCOCTOMKOCTb

wbkue pykaBa gorxHbl 0brniagartb OOCTAaTOYHOW YCTOMYMBOCTLIO K NMOBPEXOEHWID ONNETKM Npu nepe-
MELLIEHUI MO NOBEPXHOCTU. B KayecTBe JONONHUTENBHOWN 3aLLMThI OMMETKA MOXHO MCMOMb30BaTh 3aLLUTHYHO
cnupans.

MbkMe pykaBa OOSKHbI BblAEpPHMBaTbL MCMbITAHNE Ha CMATME B COOTBETCTBMM C 5.2.6, Mpu KOTOpOM
MMUWUTUPYIOT, YTO YENOBEK HAcTynaeT Ha rMBKuUiA pykas.

4.4.5 YcTON4MBOCTb K HU3KUM TEMNepaTypam

Bce 4acTtu rubkoro pykasa, oxnaxgawLiuecs Bo Bpems paboThbl, AOMKHbI COXPaHSATbL CBOK MPOYHOCTb
npu camoun HU3KOW pacyeTHOW TeMnepartype.

4.4.6 TepMeTUMHOCTb

mbkme pykaBa OOMKHbI ObITb TEPMETUYHBIMIW B COOTBETCTBUM C 5.2.5.

4.4.7 AnekTpu4yeckue cCBoMCTBa

mbBkue pykara, NnpegHa3HaYeHHbIe ANS rOpKYNX BELLECTB, AOMKHbI BbITh 3NEKTPONPOBOAALLMMA MEXKOY
OBYMS KOHLLAMU (3neKTpu4eckoe conpoTueneHue MeHee 25 Owm).
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4.4.8 OrHecToMKoCTb

TpeboBaHUA N0 OFHECTOMKOCTU K pyKaBaM yCTaHaBMMBaOTCA B COOTBETCTBMM C TPEOOBaHUSAMU 3aKas4u-
Ka Ansa rubkux pykaBoB, NpUMEHSeMbIX AR OTTPY3KU CxKUKeHHoro npupogHoro raza (CIIM) (Bkntoyasa oTnapHeie
rassl U Opyrve B3pblBOOMacHsble cpenbl) B cooTBeTcTBUM ¢ FTOCT P 71697, TOCT P 71696, CI 528.1311500,
[7].

5 UcnbiTaHuAa o6pa3uoB rubknx pykaBoB

5.1 O6wue ceegeHun

WcneiTaTtensHoe (npobHoe) gaBneHwe, MCNONb3YEMOE BO BPEMS WUCNbITaHWsA, OOMKHO ObiTh Gonblue
npegBapuTensHO 3aaHHOr0 HOMUHaNLBHOIro AaeneHus. Takke HOMUHaNbHoe gaeneHue PN He OomkHO ObITb
MeHbLUe MakCcUMarnbHO OONYCTUMOro AaBfeHWs YCTaHOBKU, B KOTOPOW OHO NPUMEHSETCH.

Obpa3subl pykaBoOB ANS UCNLITAHWMIA OTOMPalOT U3 roTOBOW Npoaykumu. [Npu Hanuunm BeiCTpOpazbLeMHbIX
coeanHeHuin (BPC) Ha coeguMHWUTENbHOW apmartype, UCNbITaHusl NPoBoAAT Ha rmbkux pykaBax 6e3 aTux co-
eauHeHun. MNpoueaypa vcnbiTaHui oBpaslUoB Jo/MKHA BKIIYATh Hepaspyllawline U paspyllanline Buabl
MCNbITAHUA.

a) Hepaapylwatolyme UCnbITaHWA OOMKHBI BKIKYATL!

KOHTpONb pa3MepoB, YACTOThI, onpegeneHne MmaTepmanoB U MapKUPOBKK;
McnbITaHWe Ha NMPOYHOCTL (Mo AaBNeHUeM);
WCMbITAHWE HA FEePMETUYHOCTL;
WCMbITAHWE HA CMATKE.
6) PaspyLwawoume UcnbiTaHWA OOMKHbI BKHYATb:
MCMbITaHWE C NepeMeHHbIM M’MApPaBIMYECKMM OaBNEHNEM;
MCMNbITaHWE Ha pa3phbIB;
WcnblTaHWe Ha uarnb;
- nccnegoBaHWe NONepPeYHoro ceveHus.

PesynbTtatel NCNbITAHWMIA 3aHOCAT B NPOTOKOI, KOTOPbLIA AOMKEH XPaHWUTbLCH M3rOTOBUTENEM B TEYEHUEe
10 neT c gaTbl NOcnegHero BbiMycka pykaBa Ha PblHOK.

[ns npoBeneHWs1 NCMbITAHUIK TMDKNX PYKABOB UCMONb3YKOT YeTkipe obpasua (A, b, Bu ).

McneiTaHusa n ux nocnegoBaTensHOCTL (Co 2-ro no 6-i) npuBeneHsl B Tabnuue 1.

Ta6nuua 1— lNocnegoBaTenbHOCTE NPOBEAEHWUS UCNBITAHUIA

Obpasey pykasa
Bwapbl ucnbitaHuii

A (=) B r
Hepaspylwatowme ucneiraHusa:
a) onpedeneHve maTtepuanos 1 1 1 1
0) KOHTpONb TOYHOCTU pasMepoB 1 1 1 1
B) KOHTPOMb YACTOThI 1 1 1 1
r) MCMbiTAaHWE Ha NPOYHOCTL (NoL AaBneHnem) 2 2 2 2
) ucnbiTaHne Ha repMeTUYHOCTb 3 5 4 3
€) ucnbiTaHue Ha cMmATUE — 3 — —
Paspywatoime nensitaHms:
a) UcnbITaHWe ¢ NEPEMEHHBLIM FTMAPaBIUYECKUM OaBMNEHNEM 4 — — —
6) vcnbiTaHre Ha Marnb (no aanpocy) 4 3 —
B) rMapaBnuyeckoe UCMbITaHWe Ha paspbiB 5 6 — 4
r) MccnegoBaHWE NOMepevyHOro CeYeHus — — 5 -

Fw,qpasanecxoe MncnbliTaHMe Ha pas3pbiB HeOGXO,EI,MMO NMpoOBOAWTL ONA NoATBeEPXOEeHWA Ka4veCTBa BCeX
rMBKNX PyKaBOB HOMWHarnbHOro gnametpa.
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Ecnn rubkuin pykas ¢ 3agaHHbIM HOMUHAMNbHbIM AnameTpom DN 1 HoMuHansHbIM aaeneHnem PN ycneww-
HO MpoLllen UCNLITaHus, To Nbor rMbKNA pyKaB aHaNorM4HOro TMNa ¢ HOMUHanbHbIM Anametpom fo 1,25 DN
M HOMWHanNbHbIM AaBneHnem PN Tawke cunTaeTcs ogobpeHHbIM, 0QHAKO KaxKabI TMOKMIA pyKaB JOMKeH Npon-
TW rMgpaBnMYeckoe UCNbITaHWe Ha pa3pbiB.

MMBKUIA pyKaB cuMTAeTCsl OOHOTUMHBLIM, CNK KOHCTPYKLUMS U XapakTepUCTUKM aHamNorMyHbl XapakTepu-
CTUKaM UCMNbITAHHbIX PYKABOB, a Takeke YTO NPUMEHEeHb! aHanorMyHsle Matepuansl, Npouecc ceapku, Tin rog-
pupoBaHua (dbopma 1 cnocod M3roTOBMEHWA), TUM COEAMHEHUS B KPUOTEHHOM LUNaHre, NreTeHue (ToT Xe Me-
TOA4 NAETEHWS, T. €. paCCYNTaHHBIA MO AMameTpam, 4ToDbl MONMy4YUTb OQUHAKOBYH MaKCMMarnbHY NPOYHOCTb
Ha pa3pbiB 4N8 KaX40W MPOBONOKA, OOUHAKOBLIE MaTepuansl, OOUHAKOBbIE METOLLI CBAPKH).

Paguycel narnba v MUHMMAanNbHbLIE OMWHBI PYKABOB, NpedHa3HadYeHHbIX NS UCMbITaHWA NpUBEOEHbI B
npunoxeHunax b n B. Tnbkue pykasa, UCNONb3yemMble A5 UCMLITAHWIA Ha CxaTue W pas’pylleHne, He JOMKHbI
nocTynaTk B NpoAaxy.

5.2 Hepazpywarwuwue McnbITaHUA U KOHTPONb

5.2.1 [lokymeHTUpOBaHUe AaHHbIX

MaTtepuanel, MeTogbl cOOpKK, METOObI CBAPKW, a Takke kBanudukaumnsa ceaplymka, Heobxognumasa ans
M3roTOBMNEeHWs MMOKMX pykaBoOB, ACMKHEI ObITh onpegeneHs! U 3aoUKCUPOBaHbI.

5.2.2 KoHTponb TOYHOCTK pa3MepoB

[Mpw nocTaBke M3MEpPSAIOT HApPYXHbIA gMaMeTp 1 0By AnuHy rmbkoro pykaea B COOTBETCTBMM C Yep-
Texamu.

5.2.3 KoHTpOnb 4YXCTOThI

MbkWiA pykae AomKeH cOoTBeTCTBOBaTh TpeboBaHuaM pazgena 4 (cm. Takke [6]).

5.2.4 UcnbiTaHMe Ha NpoOYHOCTL (No4 AaBneHueMm)

Bce rmbkne pykaea cnefdyeT NoABeprHyTb rMapaBlMYecKoMy UCMBITAaHWIO nog gaBneHuem, B 1,5 pasa
npeBbIaLWMM HOMWHanNsHoe nNpu Temnepatype (2 + 10) °C. JaeneHne HeobxoOMMO NOgAEPKMBATL HE Me-
Hee 3 MuH. He nonyckaetca Hukakux yTedek. Obwas anvHa rubkoro pykasa npu nogaye gaBneHnst He oMmKHa
yBenuuuBaTbca 6onee Yyem Ha 3 %.

Mpw cobriogeHun Heobxoaumbix Mep Be3onacHOCTM gonyckaeTcs NpoBedeHWe NMHEeBMaTU4eCcKOro Wc-
NbITaHWA NPKU TOM Ke AaBNEHWN B Ka4ecTBe allbTepHaTUBbl MTMAPaBiuYecKoMy UCNLITaHWI.

5.2.5 UcnbiTaHnMe HA repMEeTUYHOCTb

mbkuin pykaB HeobxoaMMO NPOBEPUTL HA repMETUYHOCTbL. [1Ns 3TOro ero NOrpy»atT B BOAY W NOOAl0T B
Hero ra3oo0pasHblid @30T UNu Bo3gyx AasneHuem He meHee 90 % HOMUHanNbLHOIC AaBneHWs, HO He NpeBbILas
3Ha4YeHMA HOMWUHANBLHOTO AaBNEeHWs.

[aBneHve nogaoepKuBarT He mMeHee 5 MMH. He OQOMKHO ObiTb HUWKakux yTevek B BUOE My3blPbKOB
rasa, NoAHUMAIOLLMXCA B BoAe. OTO NMPUMEPHO COOTBETCTBYET CKOPOCTM yTeukn meHee 10~ Ma - m3/c unu
10=3 m6ap - nlc.

Ona rmbkmx pykaBoB MOXHO MCMOMb30BaTh APYrie MeToAbl C paBHOM unun Gonblien ToYHOCTEH. K rnb-
KM pyKaBaM Takxe MOryT NPUMEHATHCH NOBbILLIEHHbIE TPEBOBaHMA B OTHOLIEHUN TEPMETUYHOCTH (Hanpumep,
UcnbiTaHWe Ha repMeTUYHOCTL FreNnMem nog, AasneHnem).

5.2.6 UcnbiTaHme Ha cmATUE

[aHHoe ncnblTaHre He NPOBOASAT Ha MMOKUX pyKaBax 13 ro)pMpoOBaHHON HEPKaBEOLeh cTanu.

OTO MCNbITaHWE NPOBOAAT Ha BCex MBbKWX pykaBax, UMUTUPYS NOBPEXOEHNE MPU HACTYNMNEHWA Ha HErO.
[MBKnn pykae 3axxMMaroT Mexay ABYMS XKecTKUMKM nrnactuHamu paamepom 200 x 200 mM. 3atem gecaTb pas
npuknagpisatoT cuny B 1000 H B ogHOM M TOM Xe MecTe B cepefyHe MmMbKoro pykaea.

3artem ocmaTpmBaloT rMbKuUA pykas, NPOBEPSSA, HE BbI3BANO NN CXKaTUe Kaknx-nmbo cepbesHbiX NOBpeX-
AeHWA (ymeHbleHne gunameTtpa bonee yem Ha 20 % v 3Ha4YUTenbHOE NOBPEeXAEeHVEe ONNEeTKN HegoNyCTUMBbI).

3arem ¢ Temu ke rmbKkuMM pykaBsamMmu NpOBOAAT paspyLuarollne UCMbITaHus.

5.3 Paspywarowme ucnbiTaHua

5.3.1 UcnbiTaHue c nepeMeHHbIM rMgpaBnUYeckumM gaBneHnem

[MpoBogAT ucnbiTaHMe rMOKOro pykaBa M3 UCMbITYEeMOW napTvu, uaMmeHss nasneHue ot 100 kMa Jo Ho-
MUHaMNbLHOro NPWM KOMHAaTHOW Temnepartype ¢ Yyactoton MeHee 10 LMKNOB B MUHYTY.

[Mpw ncnbiTaHUMK B pyKaBe He JOMKHO NPOUCXOOUTL yTeYek.

WcneiTadme 3aBepwatot nocne 10 000 umknos, a 3atemM ¢ rMOKMM pyKaBOM MPOBOAAT rmapasnnyeckme
UCMbITAHWSA Ha paspbIB.
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5.3.2 WUcnbiTaHue Ha M3rub

5.3.2.1 Twbkue pyka 13 roppmpoBaHHOrO MeTanna

MMBKNIA pyKaB UCMNbIThIBAKOT HAa M3rMb NpuM HOMMHANBLHOM JABMNEHWM COMMACHO NPUIOXeHWHo b.

WcneiTyemblin rnbkmid pykae gomxeH BoigepaTe 10 000 uumknos, a 3atem NpoiTH UCMbITAHUE Ha repMe-
TUYHOCTL (CKOPOCTL yTedku Bonkblle, yem TpebyeTcsa B 5.2.5).

Bo Bpemsa ucnbITaHWs B pyKaBe He OOIMKHO BbiTh yTEYEK.

5.3.2.2 Tvbkue pykaBa U3 HeMeTannMuYeckux UM KOMMO3MTHLIX MaTepuarnos

MMBKNIA pykaBa MCNbITLIBAT HA M3rMb NpU HOMUHANLHOM AaBreHWUW (C AONOMHUTENBLHLIM HEBOMbLLINM
KPYTALLKMM MOMEHTOM U NEPUOONYECKMM OXIAXKAEHWEM) COIMAaCHO NPUNoXeHuto B.

McnbiTyemblin rubkmia pykas gormkeH Boigepxats 10 000 unknos.

5.3.3 NmopaBnu4eckKkoe UCNbiTaHWe Ha pa3pbIB

McneiTyemble 06pasLbl NOABEPrawT OaBMEHUI0 A0 UX pa3pbiBa crefyolwmnm obpasom:

a) nepeblA 3Tan NpyM KoMHaTHoM Temnepartype (20 = 10) °C;

6) BTOpOW aTan Npu KpuoreHHow Temnepatype (oT muHyc 153 °C go muHyc 196 °C). WcneiTaTenbHas
cpeda (KMOKUM asoT).

MpAMOW Heucnonb3oBaHHbIA o6Gpasel rMbkoro pykaea ANWHOW He MeHee 1 M MOABeprawT rMapasnu-
4YecKOMy [aBMeHUI0, KOTOPOEe MOCTENEHHO HarHeTawT B TeYeHUe, Kak MMHUMYM, OOHOW MUHYTbI, MoKa rmBKui
pyKaB He BbIALET U3 CTPOA M3-3a YTEYEK UMM NONMOMKA KOMMOHEHTOB.

3HaueHWe OaBneHus Nnpu paspbiBe JOIMKHO DbITe HE MEHEE TPEeX HOMWHAMBHLIX AABMEHWA U B YeTbipe
pasa Bbille MakcMManbHO 40NycTUMOro pabodero AaBrneHus, B 3aBMCUMOCTW OT TOro, 4To BonbLue.

[aHHoe ucnbiTaHne NpoBoaAT:

- Ha rubkom pykase nocne HepaspyLuarwllero koHTponsa (obpasey IMN);

- tmbkom pykaBe, NpoLUeflleM UCMbITaHWe C NepeMeHHbIM rMapasnuyeckum gaeneHuem (obpasen A);

- TMOKOM pyKaBe, NpolueliemM UcnbiTaHue Ha usrmb (obpasey b).

3HadeHne gaBneHus NPy paspbiBe AOMKHO BbITh HE MEHee TPEX HOMUHAIbHbIX JaBNEHUA Kak Npu KOM-
HaTHon Temnepatype (20 £ 10) °C, Tak 1 npu KpuoreHHon TemnepaType (oT MyuHyc 153 go muHyc 196 °C) unu
npeBbIlaTh 3To 3Ha4yeHne. VicnbiTaHne cumTaeTcs ycnelHbIM, eCr NPoM30LLEen paspbiB TONbKO camoro rmb-
KOTO pyKaBa, HO He COeAVHWUTENBHOW apmaTypbl ((DUTUHIOB) N MECT €€ KpenieHWs C pyKaBoM.

MBKNA pykae ¢ MMHMManbLHOW TemnepaTtypoi paboden cpegbl B AnanasoHe oT MuHyc 50 °C oo MuHyc
196 °C moxeT ObiTh UCNbITAH B AManas3oHe KPUOreHHbIX TeMNepaTyp MO COrMacOBaHWK C 3aKa34MKoM, Mpu
YCIMOBWW NPUIFOAHOCTU Marepuanos, M3 KOTOPbIX M3rOTOBMEH MMOKMiA pykas.

5.3.4 WccnegoBaHme nonepevyHoro cevyeHusn

[ns npoBepku NpaBWNbHOCTU COeAWHEHUS (DUTUHIOB M pyKasa Nocne WCnbliTaHWM, a Takke PopMbl 1
TOMLMHBI pyKaBa KDWOTEHHBbIW LWNaHr pa3pe3atT B MECTE COeQUHEeHUs pykaBa U ouTKHra.

5.3.5 NcnbiTaHuA Ha OrHEeCTOMKOCTb

[na rmbkoro pykaBa OrHeCTOMKOro WCMONHeHWMs no TpeboBaHWMI0 3akasymKka NpOoBOAST WCMbITAHWUSA Ha
orHecTonkocTs B cooteeTcTBUM ¢ TOCT P 71697, TOCT P 71696, TOCT 33856, CI 528.1311500, [7].

6 MNMpon3BoACTBEHHbLIN KOHTPOIb

6.1 O6wume cBegeHUn

Bce rmbkune pykasa HeoBxoaumo NpoBepuTb B COCTOAHWN, B KOTOPOM OHW AOMKHbI BbiTh NOCTaBMNEHDI,
T. e. ¢ onneTkon unu Bes. MNocne M3roToBNeHWs Kaxabli TMOKWMIA pyKaB MUCMbITLIBAKOT AaBNEHWEM U Ha repMe-
TUYHOCTbL cornacHo 6.2 1 6.3.

6.2 UcnbiTaHue Ha NPOYHOCTL (NoA AaBneHueM)

McnblTaHKWe Ha NPOYHOCTb NPOBOASAT corrnacHo 5.2.4.

6.3 McnbiTaHWe Ha repMeTUYHOCTb

MMOKWMIA pykaB criedyeT MCMbiTaTb Ha repPMETUMYHOCTb cornacHo 5.2.5. 3To ucneiTaHve NPOBOAST Mpu
gasneHun, He MeHee 90 % HOMMHaNLHOIO AaBNEeHWs, HO He MpeBblllas 3Ha4eHUs HOMUHANbLHOIO JAaBMNEeHUs.
[MpoBepKy BLIMOMHSAKT MYTEM MOIPYKEHWUS B BOOY UMW OAPYTMMUW ansTePHATUBHLIMU METOAAMW UCMLITAHUS Ha
repMeTUMYHOCTb (HanpuMmep, UCMbITaHWe Ha YTEYKY refimem), NpyM 3T0M MakcumanbHas CKOPOCTb YTEYKM He
[omkHa npesblwats 1074 Ma - m3/c.
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Mpumeyanue — Ons cnpaeku: 1 Ma - m3/c =108 Ma - cm3/c = 10 Bap - cm3/c.

Mbkue PyKaBa, U3rotoBrieHHble He U3 FOCppMpDBaHHOFO MeTanna, a U3 Opyrmx MmarepuanoBs, MOryT
MMETb NMOBbILWEHHYK NpOHMUaeMOCTb noa gaBneHnem Wnu npu narnbe. ,D,J'IFI ATUX MartepnanoB Mexay u3-
roToBUTENEM U I'IOTpeGMTEJ'IEM AOJKHa ObITE cornacoeaHa AonyctiMaaA CTeneHb NMPoOHMUaeMOCTH, KOTOpasd
y4UTbIBAEeT nepemellaeMsli Yepes Hero NPOOYKT U 06LLI,VIE.‘ KOHCTPYKTWUBHbIE YCITOBUA.

7 MapkupoBka

WarotoBuTeNb JOMKEH HAHECTM HA MAaPKUPOBOYHYH MOBEPXHOCTbL B KOHLE pykaBa (CM. PUCYHOK 1) He-
cTpaemy MHopMaLnio, CooepxalLlyio:

a) obosHayeHWe HacToALWEero cTaHaapTa,;

6) HomuHaneHoe gaBneHue PN;

B) HOMMWHanbHbIN gnametp DN;

r) 4aTy U3rotoBrneHma (gaTy npoBedeHus UCMbITaHWs Ha MPOU3BOACTBE);

4) HauMeHOoBaHWe UMK NOroTUM U3roTOBUTENS,;

e) cepuiHbIN HOMep rMbkoro pykaea unu obo3HadvyeHne TUNa;

X) MUHMManbHO OOMyCTUMYH pabouy TeMnepaTypy;

1) ucnbiTatensHoe aaenexHune PT.

Ha mapknpoBOYHOM NOBEPXHOCTU MOXET BbITh OCTAaBMNEHO MECTO A5 AOMONHUTENbHbLIX 3KCMNyaTaunoH-
HbIX OTMETOK, €CIIM OHW UCMNOMb3YHTCH, HAaNpUMep AN aHHbIX MOBTOPHBIX NPOBEPOK.

Ecnuv gaHHble, nognexalne MmapkupoBke, HEBO3MOXHO HaHECTU HEMOCPEACTBEHHO HA MapPKMPOBOYHYHO
NOBEPXHOCTb BBMAY €e pa3mMepoB, OHM MOTYT ObiTb yKaszaHbl B NacnopTe Ha rubkui pykas.

8 OuuncTtka

Mbkue pyKaBa nepen ncnonb3oBaHMeM OOJDKHbI BbiTb Oo4MleHbl OT yrmesogopoaoB, Bnarn, TBepabix
HYacTuy nnuv gpyrux BEFDQSHEHMI;I B cOOTBeTCTBMM C 4.3.

9 lMNMepuoauyeckue UcNbITaHUA

PEKOME.‘HD,yeTCﬂ, YTOObI rMbKKE PyKaBa, B NepByk o4epelb NOAKMHYEHHbIE K KPMOTE€HHBIM HAacoCaM A4nA
nepekadku, nepnogn4eckn nogeepranincb BM3yalnbHOMY OCMOTPY B YCMOBUAX 3KCNNyaTauln Hepesd paBHbIE
MPOMENKYTKM BPEMEHN, YCTaHABIIMBaEMbI€ MONb30BATENEM, HANprMMep exXerogHo.

OTBETCTBEHHOCTL 3a nepnogm4yeckne UCnNeiTaHUA BO3naraeTcd Ha nonb3oBaTternA.

10 OueHkKa (mnogTBepXAeHMe) COOTBETCTBUSA

10.1 Tmbkue pykaea nognexar NoaTBEPKOEHU COOTBETCTBUA TpeboBaHuam [1].

10.2 Kaxgbiin rmubkuin pykae nnu naptusa rubkux pykaBOB AOMMKHA MMETb OOKYMEHT O NOATBEPKAEHUN
COOTBETCTBMA TPebOBaHMAM TEXHMYECKMX pernameHToB EBpaaniickoro akoHoMuyeckoro cotosa (TP EASC).

10.3 WMarotoBuTenb SoMmKeH 0OpPMUTE U BblgaTh JOKYMEHTbI O COOTBETCTBMM rMOKUX pykasoB Tpebo-
BaHuaM [1], cogepxalimne nHGoOpMaUM O NPOBEAEHHbIX UCMBITAHMAX ANA Kax[oro rubkoro pykasa v 06 mMx
COOTBETCTBMW HacTosLeMy CTaHaapTy.

B nokymeHTax gomkHbl BbiTh YKa3aHbl:

- NMPOW3BOACTBEHHOE MUCMNbITATENbHOE OaBNEHNE;

- martepuan gnsa Kaxgoro KoMnoHeHTa rmbKoro pykasa;

- YHUKaNbHbIA CNPaBoYHbIA MOEHTMAWKATOP AMA KaXK4Oro KOMNoHeHTa rmbkoro pykaea, 4Tofbl MOXHO
ObINO MOMHOCTBLIO MPOCNEeanTb ero N3roToBMeHne U cOopKy.
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MpunoxeHune A
(cnpaBo4Hoe)

MeToabl NMPOBEpPKU YNCTOThI

A.1 O0wme nonoxeHus

CyLLEeCTBYHOT paznuyHble MeTodbl OonpedeneHysl NMpPUMeMeMOCTU YUCTOThl oBbopygosaHusA. Heobxoanmo, YToObI
BbIGpaHHLIN METOA AOMNONHAN MCNONb3YeMbIi METOO OYMCTKM. B HacTOsLLEM NPUNOXEHUM paccMaTtpuBaloTcs Haubonee
npakTUYHbIe 1 AEKTVBHLIE OOCTYNHbIE MeTodbl. Heobxoaumo, 4ToBel 3Ty NpoBEpKY NMPOBOAWMN KOMMETEHTHbIE NLA,
MMeroLmMe HeoBXoauMyHo NMOLrOTOBKY M COOTBETCTBYIOLLMIA NMPON3BOACTBEHHLIN ONMbIT.

Bce metanu, npoBepsiemMble MPOMbLIBKOIW pacTBOPUTENEM WM MOrpyXeHWeM B BoAY, AOM¥HbI UMETb BO3MOXHOCTb
cBoBoMHO CTekaTk A4S cnvBa pacTeopuTens. Ecnu BeisBneHa obnacTb, KoTopasa He MOXeT cBoBogHO cTekaTb, creayet
pa3paboTaTe MeTof yaaneHus, NoNHOCTLIO YAANUTL PACTBOPUTENL, HE OCTABNAA 3arpA3HEHUIA.

Lna geTanei, KOTopble HEOOCTYNHLI ANA OCMOTpa nocne c6opku, MoxeT noTpeboBaTecA pasbopka Unu NpoBepka
fdetaneil nepen cbopkoit. Cnegyet y4nTeiBaTe NoBoE 3arps3HeHNe, KOTOPOE MOXKET BO3HMKHYTH BO BpeMs COOpKM Npo-
BEPSAEMbIX KOMMOHEHTOB.

Ecnu npoBepxa BLIABUT HANUUME Kakux-nubo 3arpsasHeHunii, nsgenve cneayeT YacTUYHO WK MOSHOCTLH OYUCTUTE
MOBTOPHO. MNOCTOSIHHOE OTKIOHEHWE OT HOPMbI TPeByeT NOBTOPHOM OLEHKM METOOOB OMUCTKM W TMOMNOXEHWA O KOHTpone
KavecTBa nepen NOBTOPHOW NPUEMKOI.

A.2 Mpamon Bu3yanbHblA OCMOTP NPYM OHEBHOM UNnu Genom ceBeTe

370 Hanbornee pacnpocTpaHeHHbIA MeTo4 KOHTPOIA, MCMOMb3yeMblid 4nd 0bHapyKeHWA NPUCYTCTBUS 3arpasHeHi
Ha obopygoBaHWKM ¢ NErKogoCTYNHBIMKY MOBEPXHOCTAMK. JTOT MeTod no3sonseT 6e3 yBenuyeHus obHapyxuBaTk O4YeHb
Menkve TBepAble YacTulbl, a TakKe Bhary, Macna, »up u T. 4. B OTHOCUTENbHO HebonbLWX KonuyecTeax.

O hEKTUBHOCTE 3TOFO METOAA 3aBMCUT OT LLUEPOXOBATOCTY NPOBEPSEMON NOBEPXHOCTU. JTOT METOA MOXET BbiTh
MCMOnNB30BaH AN CTanbHbIX NOBEPXHOCTEN, NOABEPTHYTHIX NECKOCTPYWHON 06paboTke Unn MEXaHWYECKON O4UCTKE.

YBenuyuTeneHble CTEKNa He HYXKHbI, HO BaXHO UMETb AOCTATOYHO SAPKUIA OHEBHOW CBET MW UCKYCCTBEHHbIW Denbin
CBeT.

BuayanbHbIn ocMOTp noBepxHocTeln Heobxoaum Ans obHapyKeHUs:

- Bnaru (ceobogHon Boabl);

- YMCTALMX CPedcTB;
OCTaTKoB hrtoca Npu nawke Unu cBapke;
pPXaB4MHbl ¥ OTCNOMBLUENCH OKanuUHbI, CBapO4HbIX BPbI3L, YacTuL, BOMOKOH MK APYrMX NOCTOPOHHUX BELLECTB;
OpraHM4ecKnX MaTepuarnos, Takux Kak Macno, XX1p 1 Kpacka.

OTOT MeTod NPAMOro BU3yanbHOro 0CMOTpa No3BonsAeT 06HapYXUTh 3arpsAsHeHns yrneeojopogamMu, MakcumMansHo
OOMNYCTUMBIA YPOBEHb KOTOPLIX yKasaH B 4.3.2.

A.3 Metog NPAMOro BU3yanbHOro oCMoTpa ¢ NICNonb3oBaHWeEM yanpaCbHOJ'IETOBOTO nany4dyeHunA

YneTpadgmoneToBsir (UV) cBeT Bbi3biBAET hnyopecueHLUM0 MHOTVX pacnpoCTpaHeHHbIX, HO HE BCeX YINeBOAOpPOa-
HBIX UK OpraHnYecKkux Macer. YneTpachnoneToBbI CBET C ANTMHOM BOMHbI 0Komno 370 H - M, MCNONb3yeMblil B TEMHOTE WIk
MOYTU B NOMHONA TEMHOTE Ha paccTosiHuKM npuMepHo oT 10 go 20 cM oT ncecnegyemon NOBEPXHOCTW UK NPeaMeTa, MOXeT
BbIFBUTE (hriyopecuMpylolue y4acTku Ans AanbHenwwero KOHTpons apyriMin cnocobamu, TakMMuy Kak TeCT Ha npoTtupa-
Hue. [JonycTumMbl (hrnyopecLeHTHLIE Cnedbl OT OCTATKOB 3aBefoMO Oe3BpefiHbIX MaTepranos.

[Mpwn BbIOOpPEe 0OOpPYAOBaHUA, OYMLLEHHOTO AMA UCMONbL30BaHWA B KACMOPOAHOM CEPBUCE, BaXHO HE monaratbes
TOMNBKO HA pe3ynbTaTt 3Toro TecTa, NOCKOMbKY, HAMPUMEP, HEKOTOPLIE pacTUTENbHbIE Macrna He dnyopecumnpyoT nog Bo3-
OeACTBUEM YNbTPadMONETOBOrO N3Ny4YeHus.

Takum 0Opa3omM, XOTsl 3TOT TECT MOXET ObiTb NoneaeH, oH, 6e3ycnoBHO, He ABMAETCA CaMbiM BaXXHbIM METOA0M
KOHTPOMA W OOMKEeH NOAKPennATbCA TecTamMmn Ha Oenblid CBeT UW/MnW NpoTMpaHue.

UpeamepHoe BO3AENCTBME NPAMOTrO Ui OTPaXKEHHOTO yNsTPacnoneToBOro CBETa MOXKET MPUBECTU K MOBPEXOEHWNIO
rnas u Koxu; noatomy HeoGxoanmo cobngaTk OCTOPOXHOCTE U COBNoaaTe MHCTPYKUMM M3FOTOBUTENEN namn.

A.4 Metoa npoBepKHU NPOTUPKON

[aHHbIl MeTon NPUMEHSIOT, ecny uccnefosaHne npu benom ceeTe He Jano pesynsraTos.

[ToBepxHOCTE crierka NPOTUPAaKT YACTOW XITon4aTobymMaXHOW Unu NeEHAHOW TKaHbo 6e3 Bopca unn Benon unsTpo-
BansHon Bymaroi.

[anee TKaHb unu Bymary uccnedyrot npu 6enom ceete W/unu ynetparoneToBom UanyyeHnn, Y4Tobel 0BHapYXUTb
criedbl Kaknx-nubo 3arpsasHeHnin. B HekoTopbIx criydasax onycTMMo HebonbLioe u3MeHeHWe LBeTa okcuaa. [ockonbKy He-
AONyCTUMO OCTaBMATL YacTuLbl Bymaru unu TkaHu Ha obopyaoBaHuK, 3TOT MeTod He pekomeHayeTca Ans HeobpaboTaH-
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HBIX MW NUTBIX MaTepuranos. B nobom criydyae Ans 6onblumx NOBEPXHOCTEN €ro MO}HO MCMNOMb30BaTh TOMLKO B KaYecTBe
BbIBOPOYHOM MPOBEPKN.

A.5 Metop npoBepku pa3bpbi3rMBaHueM BOOON

370 MCnbITaHMe MOXET BbITb CNONB30BaHO ANs 0DHapYKEHUs OCTAaTKOB Macna, KoTopble He 0OHapyXMUBaKTCA ApY-
rmmu cnocobamu. NoBepXHOCTL CMaYMBaeTCs CTPYer YMCTOW BoAbl. Ha noBepxHOCTM AomkKeH 0bpa30oBaTbCH TOHKWIA CroW,
KOTOpbIV He pacTekaeTca 5 ¢ n 6onee. CoeguHEHWE Kanenb BOAb! YKa3biBAET HA HANM4YMe YrMeBOAOPOLHbIX 3arpA3HEHUA.

IMiobbie cneakl BOAL! A0MKHBI BbITE YaaneHsl, cm. 4.3.1.

A.6 MeTop ucnbITaHUA Ha 3arpsas3HeHue pacTteBopuTenem

A.6.1 O6LwKre nonoxeHUn

OTOT METoZ KOHTPOMSA UCMONb3YeTCs AR NPOBEPKK PE3YNbTaToB Y3KOCNeLManuanpoBaHHblX METOQ0B OYUCTKM pac-
TBOpWTENEM, Korda HeobxogMmMo O4MCTUTb TPYAHOAOCTYMNHbIE NOBEPXHOCTV unu Bonee KpynHble yctaHoBkW. [ns 6onb-
WKHCTBA HeBOoMBLUMX KOMMNOHEHTOB MPOLLE U 3KOHOMKWYHee pa3obpaTtb WX ANA NPOBEPKM UMW NMPOBECTU NPOBEPKY nepeq
cbopkoi. CnegyeT NpuHUMaTE BO BHUMaHWeE, YTO 3TOT MeTO[, O4MCTKN M KOHTPOMA orpaHW4eH cnocobHOCTLI JocTurate
W pPacTBOPATL 3arpa3HALLME BELLeCTBa, ecrn OHW NPUCYTCTBYIOT. JlokanbHoe 3arpAzHeHne B MecTax pacronoXeHus
crnoxHoro obopynoBaHua MoXeT BbiTe 0BHapPYXeHO C MOMOLEI0 9TOr0 MeToaa KOHTPOMA NyTEM MNonyYyeHWs nocnegosa-
TeMbHbIX HE3HAYMTENbHBIX, HO MOCTOSAHHBLIX MPU3HAKOR 3arpAsHeHus. [Ins oueHkn pesynsTaToB 3TOro Metoda Heobxodwm
3HaYUTENbHbIW OMbIT.

MeTog kOHTpONSA OCHOBaH Ha CpaBHEHUWM WCMOMNB30BAHHOMO M HEUCNONB30BaHHOTO pacTBOpMTENs. 3a ypoBHEM 3a-
rPA3HEHWUS, NPUCYTCTBYIOLUMM MPU CYUCTKE PacTBOPUTENEM, UMK ero OTCYTCTBMEM HYXXHO BHUMAaTENbHO CNeauTb NyTEM
nocnefoBaTtensHOro otbopa nNpob pacTBOpUTENs B TEYeHWe BCEro npouecca OYUCTKM OO0 Tex nop, noka MpoBepka He
NOATBEPAMWT, YTO AOCTUTHYT NpUeMnemblil peaynetar. [poBepka KonmyecTsa 3arpsasHaloLWmMxX BeLeCTB B MCNOMNb30BaHHOM
obpasue ABNAETCA XOPOoLWMM NoKasaTenem JOCTUIHYTOro YPOBHS HYMCTOThI.

KonuyecTBo 3arpasHAOLWMX BellecTB B 00pasLe MOXHO onpenennTb TpemMs cnocobamu ¢ NoMOLLbHO:

- Maccbl ocTaTka (nabopaTopHbli TECT);

- obwema octatka (nabopaTopHbIA TECT);

- CBETOMNPONYCKaHWA.

A.6.2 Macca ocTatka
WaBecTHoe KonuyecTBo Mg penpe3eHTaTUBHON Npobbl HEUNETPOBAHHOTO UCMOMNL30BAHHOMO PACTBOPUTENA NOMe-
LLalT B HEBOMBLLUONM CTakaH AN B3BELUMBAHKS W BbINAPWBAKOT 4OCYXa, CTAPasCh HE NeperpeTb 0CTaTokK, M yCTaHaBNUBawT
maccy m, ocTaTka. Takum >xe obpasom onpenensioT Maccy ocTaTka MMy OT aHanorM4YHOro KOMWUYECTBa YUCTOrO Heuc-
none30BaHHOTO pacTeoputens. Pasnuua B Macce mexay OBYyMS OCTaTKaMu W KONMWYECTBOM UCMONb30BAHHOW penpeseH-
TaTUBHOW Npobbl CBA3aHa ¢ OBLUMM KONUYECTBOM M,, NCMOML30BAHHOMO PACTBOPUTENA W NPUMEHAETCA AN BbIYUCNEHNUS
KONWYEeCTBa yAaneHHbIX OCTaTOYHbIX 3arpA3HeHW Ha KBadpaTHbIi METp M, OYULLEHHON NOBEPXHOCTW NNowaasn A no
dopmyne
g = (g~ MyiMg (A1)
A

rae m, — macca ocTaTka (YMCTOro pacTBOPUTENS), Mr;
m, — Macca ocTaTka (MCMorb30BaHHOTO PACTBOPUTENS), Mr;
Mg — macca penpeseHTaTUBHOrO oGpasua (MCnonb3oBaHHOTO PacTBOPUTENS), T UMK Kr;
M,, — obLyas Macca UCMoNb30BaHHOTO PacTBOPUTENS, T UMK KT,
A — nrnowaab NoBEPXHOCTH OYULLAEMOTO KOMMOHEHTa, M2,

m, — macca 3arpAasHeHud, NpuCcyTCTBYOWENO Ha OYULLIEHHOW Nrowanu, Mr/m2.

A.6.3 Obbem ocTaTka

OTMepeHHOe KONMUYecTBO NPobbl UCMOMNb30BaHHOMO HEe(WUMNBETPOBAHHOMO PAcTBOPMTENSA MOMHO NOMECTMTb B Mpo-
3payHblil CTEKNSAHHbIA KOHTEWNHEP U BbiNapuTbk gocyxa. Obbem ocTaTka MOXeT OblTb M3MepeH HenoCPendCcTBEeHHO WM WC-
nonb30BaH AN pacdeTa obbema yaaneHHoro 3arpsi3HsoLLEro BELLECTBA Ha KBaAPaTHLIN METP OYMLLIEHHOW NOBEPXHOCTU.
Bonbluei YyBCTBUTENBHOCTU MOXKHO AOCTUYL MYTEM NOCNENOBATENBHOMO BLINAPUBAHWUS KOMWYECTB OOHOW W TOI e nap-
TMMW 3KCTParMpoBaHHOTO pacTBOPWUTENS B OOHOMW W TOW e CTEKNAHHOW EMKOCTHU.

A.6.4 CeeTonponyckaHue

O6pa3el, UCnonb30BaHHOMO HE(PUNETPOBAHHOMO PACTBOPUTENS CPABHUBAKT C 3TaNOHHLIM 06pa3LOM HEMCMOoNb30-
BaAHHOIO PacTBOPUTENA NyTeM CpaBHEHMWS NpoMyckaHWs cBeTa Yepes ABa obpasla ogHoBpeMeHHo. PasHuua B UBeTe Unm
CBETOMOIMOLLEHWUMW, @ TaKke B COOEPXaHUKM YacTuL pacTBOpUTENel SBMAETCS Ka4yeCcTBEeHHbIM MNoKasatenem KonmyecTea
pacTBOPEHHbIX 3arpa3HALWMX BewecTB. KonnyecTBo Ntobbix 3arpasHALLMX BEWECTB B 0Bpasue MoXeT ObiTe OLEHEHO C
MOMOLLIbI0 METOAOB aHannaa, HanpyMep, ¢ UCMoNb30BaHWEM YNETPahUONETOBOMO N MHPPAKPacHOTO U3nydYeHns.

11

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 15/ 20
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71695-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69544
https://gostexpert.ru/gost/gost-71695-2024?utm_source=pdf&utm_medium=69544&utm_term=page

FOCT P 71695—2024

Mpunoxenune b
(cnpaBo4Hoe)

McnbiTaHue HA M3rMb rmubkux PYKaBOB U3 MeTanmnu4eCKnx MmatepuvanoBe, peKoOMeHaoBaHHbLIX
AnA KpUOreHHoro npumMmeHeHuUA

mbkue pykaBa crnedyeT UCMbITaTk Ha M3rMb NpyY HOMWHaNEHOM AaBNEHWM.
MMBkuin pykae pacnonarawT Tak, 4yTobbl ero paguyc usrmba R, 0CTaBanca NocTOsAHHbIM BO BPEeMsl UCMbITaHWS
(cm. pucyHok B.1).

4

LKKIKHKAKKK

2

1 — MenbITyembln rbkuia pykas; 2 — 3akpenneHHbli KoHel pykasa; 3 — onopa ansa pykasa; 4 — uMnuHap AnNs nogaquy cKaToro Bosayxa
(AnuHa xoga nopwHsa 250 mMm)

PucyHok B.1

McnbiTaHne NpoBOAAT NpW KOMHATHOW TemnepaType, Npu aToMm rmbkue pykasa pacnonaratoT Tak, 4ToObl OHM 0B-
pa3oBLIBANM FOPU3OHTAMBHYIO UMK BEPTUKANBHYIO NETNio, Kak NokasaHo Ha pucyHke 6.1, a AnWHEI rTMBKUX pyKkaBoB, noa-
nexalux UCMbITaHUAM, OOIMKHEI COOTBETCTBOBATL 3HAYEHUAM, NPUBEdeHHbIM B Tabnuue b.1.

Tabnuua b.1— Obwas gnvHa ucneiTyemoro rubkoro pykasa

HomuHaneHsin anametp DN | 6 8 10 12 15 20 25 32 40 50 65 80 100

Pagwnyc naruba R, MM 140 | 165 ] 190 | 210 | 250 | 290 | 325 | 380 | 430 | 490 | 580 | 680 | 750

[OnuHa ucneiTyemoro rmbko- | 685 | 785 | 885 | 965 | 1125 | 1250 | 1425 | 1645 | 1845 | 2085 | 2445 | 2845 | 3125
ro pykaea, MM

OpuH koHel rvbKkoro pykaBa HeoBxoguMo 3akpenuTb. [pyroi KoHel noaBepratoT NepeMeHHOMY HanpsKeHuo na-
pannensHo ocKu rmbKoro pykaea ¢ MHTeHCcKMBHOCTBH oT 20 go 60 umknoe B MMHyTY. OBWas anvHa xoga OomKHa CocTae-
naTte 250 MMm.
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rOCT P 71695—2024

MpunoxeHune B
(cnpaBo4Hoe)

McnbiTaHne Ha U3rnb rubKux PYKaBOB U3 HEMeTannU4eCKkmnx M KOMNo3nTHbIX MaTepuanoB

Mbkne pykara criefyeT UCNbITaTbk HA M3rMd Npu HOMUWHANBHOM aBMEHWUN.

[MbkuiA pykaB pacnonararoT Tak, 4Tobbl ero paguyc narnba R, octaBancs noCTOAHHLIM BO BpEMA UCNbITaHUA. Kpo-
Me 3TOro, nocne 3akpenneHus BXOQHOIO M BbIXOAHOMO (OMTUHIOB Ha KOHLUAX pykaBa CO3AarT KPYTALLUMIA MOMEHT MyTewm
NoBOpOTa 0AHOro PUTUHIra OTHOCUTENBHO Apyroro Ha 1° (cm. pucyHok B.1).

- 4

10

1 — WcneITyeMbll rTMBKUIA pykas; 2 — 3aKpenneHHbld KoHel rmbkoro pykaea; 3 — onopa AnsA rubkoro pykaea; 4 — UMNUHAP ANs nogadu
CKaToro Bo3ayxa, YCTONUMBLIN K CKPYYMBaHMIO (ANWHA xoaa nopluHa 250 Mm); a — nogada KpUOreHHoN KUAKOCTU

PucyHok B.1

WMcnbiTaHWe NpoBoAAT Mpy KOMHATHOW TeMnepaTtype, Npu 3ToM rMbkve pykaea pacnonaraiT Tak, YTobbl oHu 06-
pa30BbIBaNM FOPU3OHTANBHYH UK BEPTMKAMNLHYIO NETMH, KaK NoKa3aHo Ha pucyHke B.1, a anuHbl rubkux pykaBoBs, noa-
nexaLmx UCnbITaHWAM, JOMMKHbI COOTBETCTBOBATL 3HAYEHWAM, NPUBEAEHHLIM B Tabnuue B.1.

Tabnuua B.1— Obwas agnvHa ucnbITyemoro rudbxkoro pykasa

HomuHanbHbIR gnameTtp DN 6 8 10 | 12 15 20 25 32 40 50 65 80 100

Paguyc narnba R, Mm 140 | 165 | 190 | 210 | 250 | 290 | 325 | 380 | 430 | 490 | 580 | 680 | 750

Onuvna ucneityemoro rubkoro | 685 | 785 | 885 | 965 | 1125 | 1250 | 1425 | 1645 | 1845 | 2085 | 2445 | 2845 | 3125
pykaBa, MM

MBkuin pykae B cGope nogpepraroT Cepuii UCNbITAHWIA C MHTEHCMBHOCTLIO OT 20 4o 60 LUMKNoB B MUHYTY Napannenb-

HO ocu pykaea. O6LWana anMHa xoga OomkHa cocTaenaTb 250 MMm.
MBKMI pyKkaB AONOMHUTENBHO NOABEPraloT NEpUOaMYECKOMY OXNaXKAEHWIO MYTEM NOOA4YU KPUOTEHHOW KMOKOCTU B
Hauane ucnelTaHusa 1 nocre kaxasix 1000 uvknor. BeogaT AOCTATOMHOE KONUYECTBO JKUOKOro a3oTa, YTobbl rapaHTMpo-

BaTb, YTO rMBKKIA pyKaB OOCTUTHET TeMnepaTypbl XMOKOro a3oTa.
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(1

(2]
(3]

(4]

(3]

(6]

(71

14

TexHN4ecKnii pernamMmeHT
TamoxeHHoro cowaa
TP TC 032/2013

NCO 21012:2018
NCO 10806:2003

NCO 21028-1:2016

MCO 21010:2017

NCO 23208:2017

Bubnuorpadun

O BesonacHocTh obopynoBaHUA, paboTarolero nog MabbiToYHbIM JaBNEHUEM

Cocygabl kpuoreHHble. Pykaea (Cryogenic vessels — Hoses)

Tpy6onpoBoabl. PUTUHIU ANSA rOPPUPOBAHHBLIX MeTannM4Yeckux pykasoB (Pipework —
Fittings for corrugated metal hoses)

Cocyapl KpuoreHHble. TpeboBaHuA K yaapHOW BA3KOCTW MaTepnanos NpY KpUOreHHoW
Temnepartype. Yacte 1. Temnepatypsbl Huxe —80 °C (Cryogenic vessels — Toughness
requirements for materials at cryogenic temperature — Part 1: Temperatures below
-80 degrees °C)

Cocygbl kproreHHble. CoBMeCTMMOCTb rasa ¢ martepuanamu (Cryogenic vessels —
Gas/materials compatibility)

Cocygbl kpuoreHHble. Yuctota kpuoreHHoro obopydosaHus (Cryogenic vessels —
Cleanliness for cryogenic service)

depepanbHblii 3akoH oT 22 uona 2008 r. Ne 123-03 «TexHuyecknid pernameHT o TpeboBaHMax noxapHon besonac-

HOCTU»
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YK 621.643.3-034:006.354 OKC 23.020.40
23.040.70

KnioueBble crioBa: KPUOreHHble COCyabl, KPUOTreHHbIe rmbkue PYKaBa, OGLIJ,MQ TeEXHUYeCKne TPESOBEHMH
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