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MNpepgncnoBne

1 PABPABOTAH ®epepanbHbiM rocyaapCTBEHHbIM GHOAXETHBLIM yUpexXaeHneM «POCCUNCKNIA MHCTUTYT
cTaHgapTusaummn» (Prey «MHCTUTYT cTaHgapTM3ayumn»)

2 BHECEH TexHu4yeckum KOMUTETOM no ctaHgaptusauum TK 114 «KucnopogHoe u KpnoreHHoe 060-
pyaoBaHue»

3 YTBEPX/AEH VI BBEAEH B JENCTBWE Mpukasom ®eaepansHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynnpoBaHuo n meTponornn ot 8 HoAab6psa 2024 r. Ne 1618-cT

4 BBEJAEH BIEPBbIE

MpaBuna NpUMEHEeHMa HaCTOSALLEero cTaHgapTa YyCTaHOoB/MeHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHa 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuiickon depgepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToALWeMy cTaHaapTy NybankyeTca B exXerogHom (Mo COCTOSHUI Ha 1saHBapsa Tekywero
roga) UHopmaLMoHHOM yKasaTene «HauuoHasibHble CTaH4apThl», a ouuManbHbli TEeKCT U3MEeHEeHWUN
N NonpaBoK — B eXeMeCsAYHOM MH(OPMALUMOHHOM yKasaTene «HauuoHanbHble cTaHgapThbli». B cnyvae
nepecMoTpa (3aMeHbl) WM OTMEHbl HACTOSLLEro cTaHjapTa CooTBeTCTBYLee yBeJoMIeHne byaeT
ony6/iMKoBaHO B GnvkKanliem BbINyCKe eXemMecA4YHOro WMHOPMaUUOHHOro ykasaTensa «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopmauns, yseoMNeHe N TEKCTbl pasMeLLalnTCca Takke B WH-
hopmaLnoHHON cucTeme o6Lero nob3oBaHNs — Ha odmumanbHoOM caliTe defepasbHOro areHTCcTBa no
TEexHUYeCKOMY perynnpoBaH1io 1 MeTposiornm B ceTu NMHTepHeT (Www.rst.gov.ru)

© OchopmnerHune. Y «MHCTUTYT cTaHgapTusayum», 2024

HacTosiwuii ctaHgapT He MOXeT GbiTb MOMIHOCTHLIO WM/IM YAaCTUYHO BOCMPOM3BEEH, TUPAXUPOBAaH M pac-
NPoCTpaHeH B KayecTBe opuLMaNbHOIO U3gaHus 6e3 paspeweHua defepasbHOro areHTCTBa No TEXHUYECKO-
My perysimpoBaHui 1 MeTpPosioruu
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BBepgeHne

HacTtoawuii ctaHgapT paspaboTtaH B COOTBETCTBUM C Tpeb6oBaHMAMM [1].
Mpu pa3paboTke HacToAlWero ctaHgapta 6blM yuyTeHbl NMOMOXEHUSA MeXAyHapoAHOro ctaHgaprta [2].
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

KpunoreHHble cocyabl
PYKABA TMBKME KPNOTEHHbBIE
Ob6uwmne TexHnYeckmne TpeboBaHuUd

Cryogenic vessels. Flexible cryogenic hoses. General technical requirements

[Jarta BBegeHns — 2025—03—03

1 O6nactb NpUMeHeHus

HacToawwnin ctaHgapT pacnpocTpaHAaeTcs Ha HEM30/IMPOBAaHHbIe KPUOreHHble Tmbkne pykasa (ganee —
rmbkme pykasa), UCNONIb3yeMble NPM TPAHCNOPTUPOBKE KPUOTEHHbIX XUAKOCTEW npu pabouymx TemnepaTtypax
OT MWUHyc 196 °C go nnawc 65 °C u nmerwme HOMUHaNbHLI AnameTp (ycnosHblli npoxoa) ot DN 10 go
DN 100.

CoeanHeHns gna kpenneHus dnaHueB rMBKUX pykaBoB nojnafatroT noj gelicTBMe HAcCTOALWero cTaH-
JapTa, HO caMu hraHubl nognagakwT nNnoa AeincTBue APYrnx cTaH4apToB.

Mbkne pykaBa MPOEKTUPYIOT U UCNbITLIBAIOT HA COOTBETCTBME HOMWHANILHOMY AaBneHuto. Ana npume-
HeHUa BblGUpalT rMbkMe pykaBa C HOMUHaNbHbIM AaBneHnem PN, paBHbIM Mau NpeBbiWAWUM MakKCcMMab-
HO gonycTumoe faBneHne PS o6bekTa, Ha KOTOPOM OHM UCMOJb3YHTCA.

HacToawuii ctaHgapT He pacnpocTpaHsaeTcsa Ha rmbkue pykasa:

- M3rotaB/MBaeMmblie N0 TEXHUYECKUM YCNOBUSAM U3rOTOBUTENS;

- M3rotae/iMBaemble B paMKax rocsakasa v roco6opoH3akasa;

- ucnonb3yemble B cOCTaBe cucTeM, pa3paboTaHHbIX B paMKax OMbITHO-KOHCTPYKTOPCKNX pa6oT (OKP);

- ncnonb3yemMble B cOCTaBe cCUCTeM, pa3paboTaHHbIX B paMKax ONbITHO-KOHCTPYKTOPCKUX paboT, BKIO-
yaa paspaboTaHHble NO TEXHWYECKMM YCNOBUAM 3aKasyuka.

2 HopmaTtuBHble CCbISIKA

B HacToslWweM cTaHgapTe MCNONb30BaHbl HOPMATUBHbIE CCbISIKM Ha crefylouime 4OKYMEHTbI:

FOCT 26349 CoepgnHeHns TpybonpoBOAOB M apMaTtypa. [laBneHns HOMUHanNbHble. Pagbl

FOCT 28338 (MCO 6708—80) CoepunHeHus TpybonpoBogoB M apmaTypa. HoOMuHanbHble AMameTpbl.
Paabl

FOCT 33259 ®dnaHubl apMaTypbl, COEAUHUTENbHbIX YacTelh n Tpy6bonNpoBOA0OB Ha HOMUHAaNbLHOE AaBfne-
Hue go PN 250. KoHcTpykuusl, pa3amepbl U obume TexHnyeckue tpeboBaHus

FOCT 33260 Apmartypa TpybonpoBoaHas. MeTansbl, NpMMEHsieMble B apMaTypoCcTpoeHnn. OCHOBHbIE
TpeboBaHUa K BbI6GOpYy maTepuanos

FOCT 33856 Apmartypa Tpyb6onpoBogHasa. MeToanka NpoBeAeHUss UCMbITAHWUA HA OTHECTOMWKOCTb

FOCT ISO 11114-1 BbannoHbl ra3oBble. COBMECTUMOCTb MaTepuasioB, U3 KOTOPbIX U3rOTOBNAEHbI 6anno-
Hbl W K/anaHbl, ¢ cogepXumMmblmMm razom. Yactb 1. MeTannuuyeckne martepuasibl

FOCT P 54892—2012 MoOHTax yCTaHOBOK pa3fefnieHnsa BO3gyxa v Apyroro KpMoreHHoro o6opypoBaHus.
O6uwmne NONOXEHUS.

FTOCT P UCO 148-1 Matepuanbl MeTannuyeckume. McnbiTaHne Ha ygapHblil n3rné Ha MasTHUKOBOM
Konpe no Wapnu. Yactb 1. MeTo4 ucnolTaHusa

M3pgaHne odmumnanbHoe
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FTOCT P 71697 WHppacTpykTypa ANs NPOM3BOACTBA, XPAHEHUS W OTIPY3KU CXUKEHHOTO NPUPOAHOro
rasza. CteHgepHoe obopyaoBaHue. ObLWmMe TeXHNUYECKNE YyCNOoBUA

FTOCT P 71696 WHppacTpykTypa ANs NPOM3BOACTBA, XPAHEHUS U OTIPY3KN CXUKEHHOTO NPUPOAHOro
rasa. YctaHoBku oTrpy3km CIIN B aBTOLMUCTEPHbI, XEeNe3HOAO0POXHbIe LUCTePHbl U ApYyrue KPUOreHHble eMKO-
cTu. My Tbl aBapuiiHOro pasbefnHeHuns, 6bIcTpopasbeMHble U CyXmMe pa3beMHble coegnHeHnsa ana 6esonac-
HOli oTrpy3kn CIMI. O6wune TeXHUYECKNEe yCnoBus

CI 528.1311500 ByHkepoBKa BOLHOrO TpaHCNoOpTa CXWXEHHbIM NMPUPOAHbLIM ra3om. ByHKepHble npu-
yanbl. TpeboBaHUA noxapHol 6e3onacHoCcTn

MpumeuyaHne — lpu NOMb30BaHUM HACTOSILLMM CTaHAAPTOM Lienecoo6pa3Ho NpoBepuTb AeliCTBME CChIIoY-
HbIX CTaH4apToB (CBOAO0B NMpaBui) B MHPOPMAaLMOHHOW cucTeme 06Lero nosib3oBaHNs — Ha ocdhuumnanbHom cainte depe-
panbHOro areHTCTBa Mo TEXHUYECKOMY PerysimpoBaHuio U MeTPOOriK B CETU VIHTEpPHET UM Mo eXxerogHomy nHopmaum-
OHHOMY yKa3aTteso «HalunoHanbHble CTaHAapTbl», KOTOPLIA 0ny6/IMKOBaH MO COCTOSIHUIO Ha 1 siHBaps TekyLero roga, v no
BbIMyCKaM €XeMeCHYHOro MHPOPMAaLMOHHOTO ykasaTens «HaumoHanbHble cTaHAapTbi» 3a Tekywumin rog. Ecnv 3ameHeH
CCbINIOYHBIA AOKYMEHT, Ha KOTOpbI/i faHa HefaTUpoBaHHas CCbl/Ka, TO peKOMeHAyeTcs MCNOob30BaTh AECTBYHOLLYIO0 BEp-
CWI0 3TOr0 fOKYMEHTA C y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHEHUI. ECAM 3aMEHEH CCbIIOYHbIV AOKYMEHT, Ha
KOTOpbI/i faHa faTUpPOBaHHas CCblfika, TO PEKOMEHAYeTCs UCNOJ/Ib30BaTb BEPCUI0 3TOr0 [OKYMEHTA C YKa3aHHbIM Bbllle
rofomM yTBepxaeHus (MpuHATKA). Ecnv nocne yTBepXAEHUSI HACTOSILLEro cTaHjapTa B CCbII0YHbIVA JOKYMEHT, Ha KOTOpbIN
[JaHa faTupoBaHHas CCblfika, BHECEHO M3MEHEHWe, 3aTparvBaroliee NosoXKeHne, Ha KOTOpoe AaHa cchblsika, TO 3TO MoJo-
XeHne pekoMeHayeTca NpuMeHATb 6e3 yyeTa faHHOro M3MeHeHMs. ECnn CCblNOYHbIA JOKYMEHT OTMEHEH 6e3 3amMeHbl, TO
nosioXeHne, B KOTOPOM AaHa CCblsika Ha Hero, peKoMeHAyeTcs NPUMEHATb B YaCTW, He 3aTparvBatLleiil aTy ccbiiky. CBe-
[eHusi 0 feiicTBMM CBOAOB NMpaBwun LienecoobpasHo npoBepsaTb B defepasbHOM MHhopMaLUOHHOM hOHAE CTaHA4ApPTOB.

3 TepMuHbI 1 onpegeneHns

B HacTtodlWeM cTaHoapTe UCNOoJIb30BaHbl cneaywuwme TepMnuHbl C COOTBETCTBYHO LW UMK onpeaeneHnaMmn:

3.1 rMbGKWiIi pykaB; KPWOTFEHHbI LIAAHI: TOTOBLIA K aKcnayaTtayuu pykae B c60pe C ONaeTKoi wu/mnm
OPYTMM MOKPbITMEM, BK/AKOYAA COEAUHUTENIbHYIO apmaTtypy (puTuHrun).

3.2 pykaB: [mbkaa nnoTHas Tpyb6a, M3rotoBsieHHas U3 roppupoBaHHOro MeTanna, anacrtomepa uau
nnacTuka, Kotopas siBNsieTcs 3aroToBKOl ANs1 TMO6KOro pykaBa (KPUOTEHHOro LWaHra).

3.3 onnetka: OAWH WU HECKONMbKO C/I0EB LUANHAPUYECKU NepensieTEHHbIX NMPOBOJIOK, OKPYXaLux
pykaB 1 MOCTOSAHHO COEAWHEHHbIX C (PUTUHIOM TMOKOrO pykaBa, cnyxalime ANS ero 3awuTbl OT NPOAOJbHbIX
pacTsHXXeHUN.

3.4 3aWmMTHasA cnupasb: BHelwHAs o6MOTKa, npefHasHayeHHas [ANs 3aliUTbl pykaBa W ONneTkn oT
noBpexaeHuii N nsHoca.

3.5 coeAnHUTeNnbHas apmatypa; (uTuHru: fetanu, NpuUKpenseHHble K KOHLY KaXAoro pykaBa W
onneTkn (Npu Hanuuuu), BbINOSIHEHHbIE N3 MaTepuasna, COBMECTMMOro C MaTepuMasioM pykaBa M TpaHCNopTu-
pyemMbIM NO HEMY NPOAYKTOM.

3.6 HOMUHanbHbIN gnameTp DN: MapameTp Tpy60ONpPOBOAHOW CUCTEMbI, NPUMEHSIEMbI/A B CnpaBouy-
HbIX LeJIsiX B KAYeCTBe XapakKTepuCcTUKN NpUcCoeanHAEMbIX YacTeil.

MpumeyaHne — HOMMHaNbHbLIA gnameTp NPUGAN3UTENBHO COOTBETCTBYET BHYTPEHHEMY AnameTpy coepu-
HAEMbIX YacTeli, BbIpaXXeHHOMY B MWIMMeTpax, u o6o3HavyaeTcst 6yksamu DN, nocne kotopbix crnegyeTt 6e3pasMmepHoe
uenoe yucno, cm. NOCT 28338.

3.7 MakcuMasibHO gonycTumoe pasneHuve PS: MakcumanbHoe AaBneHue, Ha KOTOpoe paccyuTaH
TMGKNIA pyKaB WM ero KOMMNOHEHTbl, yKa3aHHOe U3roTOBUTENEM.

MpuMmeuyaHne — MakcMmasnbHO JONYCTUMOE [AB/IEHNE HE [O0/KHO ObiTb MPEBbILIEHO HE3aBWCUMMO OT TOro,
HaxoauTCcA MMBKUE pykae B aKCnlyaTaunuu U Her.

3.8 HOMUMHanbHOe gaBneHne PN: Hanb6onblwee n3bbITOMHOE AaBfieHMe Npu TemnepaType paboueit
cpeabl 20 °C, Bbl6bpaHHOEe M3 CTaHO4apTHOro pafja AaBfeHuid, Nnpu KOTOpoM obecneynBaeTcs 3afaHHbIA CpPoOK
cnyx6bl apmaTtypbl U geTanein Tpybonposoja C y4ueTOM BblOpaHHOro mMartepuana u xapakTepucTuk NpoyHOCTH,
cooTBeTCcTBYHOLW X Temnepatype 20 °C.

MpumeuvyaHne — 3HaAYEHUA HOMUHAJIBHOTO AaB/fieHUSA A0/KHbI cooTBeTcTBOBaTh [OCT 26349.

3.9 ncnbiTatenbHoe [NpPo6HOe] gaBneHne: WM36bITOYHOE AaBneHune, Npu KOTOPOM NPOBOAAT UCMNbITA-
HWe rMBKoro pykasa.

2
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3.10 MuHMManbHas paboyas TemnepaTtypa: Camasi HU3kas Temnepartypa, Ha KOTopyl TMGKuii pykas
paccunTaH U3roToBUTESIEM.

3.11 guana3oH pabouyux TemnepaTyp: Camas BblcOokas U camas Hu3kas TemnepaTtypa, KOTOpoi nop-
BepraeTcs rmbkuin pykas.

3.12 pecypc: MuHMManbHOE KOMMYECTBO MOJIHbIX LMK/AOB, HA KOTOPOE paccyuTaH TMOKWIA pykaB, 4ToO-
6bl 6€3 MOSIOMOK BblgepXaTb YC/I0OBUSA MUCNbITAHWUIA.

4 O6wme TpeboBaHUA

4.1 TlpoekTMpoBaHWE U KOHCTPYKUUSA

PykaB 06blYHO M3roTaB/MBAKT M3 rOPPUPOBAHHOrO MeTanna, WU3roTOB/IEHHOrO0 M3 CTa/ibHOW NOJOCHI.
Fohpa mMoxeT 6bITb MepneHANKYAApHa ocu Tpy6Gbl MAM NPOXOAUTbL NO cnupanun. MakcumanbHO AONycTUMoOe
pabouyee faBneHne JO/MKHO GbiTb He 6GOMblLIEe HOMUHANBLHOTO AaB/lIEHUS, YKa3aHHOTo Ha Tpy6onpoBoje.

Mpy MCNONb30BaHUU 3/1aCTOMEPOB WM KOMMO3ULMWOHHbIX MaTepuanoB MPUMEHSAKT AOMNOJIHUTE bHbIE
TpeboBaHua B cooTBeTCcTBUM C 5.3.2.2.

MoBepx rM6KOro pykaBa 06GbIYHO MPUKPENnAAT onseTky. OnseTka COCTOMT U3 OAHOMO WX ABYX CNOEB
NPOBOJ/IOYHON CETKM M3 HepXaBelLl el cTanum WU BbICOKOMPOYHOro MefHoro cnnasa. Onnetka MOXeT 6biTb
CHabXeHa 3alWMnTHbLIM MOKPbITUEM, KOTOPOE A0/IKHO 6biTb COBMECTUMO C OKpYyXaloleid cpefoin n c nepekaymn-
BaeMOl XUAKOCTbIO.

KOHCTPYKUMS AO/MKHA 3aliMu,aTte OT MOBbILEHHOTO AAaB/€HUA WU KOPPO3UKU MEXAY PYKaBOM U BHELHel
ONMNEeTKON UAN COefUHUTENTbHON apmaTypoii.

CoepnHUTENbHYO apmaTypy (OUTUHIN) HEOBXOAMMO CKOHCTPYMpOBaTb Tak, YTOOGbl OHA MAOTHO nNpune-
rana K KoHuam pykaBa:

- Ans obecneyeHns repMeTUYHOro coeguHeHna B rMO6KOM pykaBe;

- AN UCK/IIOYEHUSI NPOAONBHOIO pacTsXeHUs rTMOKoro pykaBa npu HOMUHa/bHOM JaB/ieHUN.

OUTUHIN ANS TOPPUPOBAHHBIX MeTa/IMYeCKUX PYKaBOB AO/KHbI COOTBETCTBOBATb TEXHUYECKUM Tpebo-
BaHUAM 3aka3umka, FOCT 33259 (cm. Takxe [3]).

Ha ogHOM 3 (DUTUHIOB UM NPUHAANEXHOCTAX AO/IXHO 6biTb NPEAYCMOTPEHO MECTO ANS MapKUPOBKU.

Bce npoueaypbl npucoegnHeHns ropuUpoBaHHbIX PYKABOB AO/DKHbI OGbliTb aTTeCTOBaHbl B cCUCTEMe aT-
TecTauuu cBapoyHOro nmpousBogcTBa. PyyHas cBapka go0/kHa COOTBETCTBOBAaTb AeWCTBYWOLWNM cTaHgapTam.

TunoBoi rTMOGKMA pykaB nokasaH Ha pucyHke 1.

1 — onneTtka; 2 — coeguHuTeNbHbI dinadel,; 3 — 3alumuTHas cnupanib; 4 — 3aWWTHBIA KONMayok; 5 — MecTo A/19 MapKMpOBKY;
6 — KOMNPECCUOHHBIV (06XUMHOI) OUTUHT

PucyHok 1 — 'mbkunin pykas

4.2 Martepuansl

Bce maTtepuanbl JO/KHbl 6bITb COBMECTUMbI C MEPEHOCUMbIMU NPOAYKTAMU W KOHTPOSIMPOBATLCA U3rO-
ToBUTENEM TMGKNX PYKaBOB HA COOTBETCTBME cneuudukaunmn, kotopass o6ecneynBaeT NPOBEPKY XMMUUYECKOTO
cocTaBa M (PU3MUYECKUX CBOWCTB M rapaHTMpyeT, YTO KauyecTBO MCMNO/b30BaHHbIX MaTepuasoB COOTBETCTBYeT
Heob6xoaMMbIM TpeboBaHUAM. MaTepuansl 4N W3rOTOBMEHUS PyKaBOB U3 ro)pupoBaHHOrO MeTannia nopnéu-
palT ucxoaa U3 NPUroaHOCTU ANA NPOU3BOACTBA, HANMPUMEP, XONOAHOW WTAMMNOBKA, CBAPKM U T. 4., a Takxe

YCNOBWiA, NPU KOTOPbLIX OHW GyAyT NPUMeEHATLCSA. Kpome aToro, Heo6xoaumo co6nwoaaTth cneaywuwmne Tpeb6o-
BaHUSA:
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- coegMHUTENbHble PUTUHTU U hnaHubl cnefyeT M3rotaBauBaTb U3 MaTepuasnioB, COBMECTUMbIX C ApPY-
rMMn mMatepuanamu, ucnonb3lyeMmbiMn B Tpyb6onposoge;

- mMatepuan cyumtaeTcsa COBMECTUMbIM, €C/IN OH He pearupyeT C NepeHOCMMbIMW NPOAYKTaMu, a ero npo-
HMLAaeMOCTb AOJ/IKHA COOTBETCTBOBATb NpeanonaraemMoMy MCNO/b30BaHUIO;

- K TMBKOMY pyKaBy [O/XEH npunaratbCA NPOTOKON UCNbITAHWA, coAepxawmnin pesynbtaTbl UCNbITAHUN
XMMUYECKOro coctaBa u hm3nyecknx CBONCTB.

MaTepuanbl 4N UCNONb30BaHWUA B KPUOTEHHbIX pyKaBaX AOJIKHbI:

- COXpaHATb CBOW MeXaHuyeckue W naacTuyeckne CBONCTBA B YCNOBUAX ANUTENbHON 3kcnayatauuu
npu Temnepatype paboueii cpeabl;

- OblTb COBMECTUMBIMW C KMC/IOPOLOM, €C/IN OHW NpefHasHayeHbl A1 UCNONIb30BaHUA C KUCNOPOAOM
WM OKCULOM a3oTa;

- copepxatb MeHee 65 % meaun Kak B cnjiase, Tak U B NPUNOAX, €C/IN OHU NpefHa3HayYeHbl 4719 ra3oBblX
cMmeceil, cogepxalnx aueTuneH.

AyCTeHWUTHble cTanu, NPpUMeHsAeMble 415 OCHOBHbIX geTaneli, AO/HKHbl UMeTb yAapHyl BA3KocTb KCV
He meHee 50 [x/cM2 nNpu MUWHMManbHOI TemnepaTtype pabouyeli cpefbl, Ha KOTOPYH OHW MPUMEHSIOTCSH,
(cm. Takxe [4]).

3HauyeHua OTHOCATCHA K o6bpasuam ANa vcnbiTaHwWii Ha ygap ¢ V-06pa3HbiM Hagpe3oMm, Kak yka3aHo B
FOCT P MCO 148-1.

MaTepuanbl KpenexHbix getanein BblbupalT ¢ KOIPHPULNEHTOM NNHENRHOro pacwunpeHus, 6an3kum no
3HAYEeHN0 KOI(P D ULNEHTY IMHEHOTO paclwmMpeHns matepnana dpnaHuya B cootsetcteum ¢ F'OCT 33260. Pas-
HULa B 3HAYEHUAX KO3 DNLNEHTOB IMHENHOTO pacWwpeHna He Jo/mKHa npesbiwaTtbh 10 %.

Pa3Huua mexay TBepAOCTbI0O 3aroTOBOK ANa wnunek (60nToB) u raek Ao/kHa OblTb He MeHee 15 HB,
npu 3TOM TBEPAOCTb rankm fosxHa 6biTb HMXE TBEPAOCTM WNUAbKK (6onTa).

Mpu wckn4YyeHun kucrnopoga npob6nemMbl COBMECTUMOCTU, Takme Kak KOpPpo3us, O6bIYHO BO3HMKa-
10T NpuM TemnepaTtype OKpyxawlen cpefbl M CTAHOBATCA He3HAauyuTeNlbHbIMU NPWU KPUOTEHHbIX Temnepary-
pax. Ona ras3os, OTAWYHbLIX OT KMC/AoOpoha NpuM B3aMMOAENCTBUM KPUOTEHHbIX ra3oB W COCYA0B MCMNOMAb3YHT
FOCT ISO 11114-1 (cm. Takxe [5]).

4.3 YunctoTa

PykaBa, npefHa3HayYyeHHble A1S UCNO/b30BAHUA C KDUOTEHHbIMU XUAKOCTAMU, AO/KHbI O6bITb OUYMLLEHbI
OT N0 6bIX 3arpsA3HeHN, yrnesoaopoA0B, Baarm nam yactmy no FOCT P 54892—2012 (noapasgens 8.3, 8.4)
(cm. Takxe [6]).

4.3.1 O6wwne TpeboBaHMUA

HeponycTuMo Hannyme NOCTOPOHHWUX BELW,ECTB BHYTPM TMOKOro pykaBa, Takmx Kak CTpyxXkKa, okcuaHas
oKasimHa n 6pbI3ry Npu ceapke.

Heponyctumo Hannyme yactuy, BUAUMbIX 6e3 yBeIMYeHUsa Npu AHEBHOM CBeTe uay 6e/0M OCBeleHnn.
B 3aBUCUMOCTM OT KOHCTPYKLUW CUCTEMbl MOTyT notpebosBaTbca 60siee cTporne TpeboBaHUA K pasmepy ya-
cTuy, 4To6bl n3bexaTb c60eB B paboTe o6opyaoBaHMUS.

KopHeBOW/ npoxoA cBapHbIX WBOB TPY6 A0MKEH ObiTh 3awWMweH PpOPMOBOYHbIM ra3oM WAN APYTMM NOA-
X04AUWMM cnocobom, YTob6bl n3bexaTb 60bLWON NOPUCTOCTH.

Mpu BM3yasibHOM OCMOTpPE He [0MyCKaeTCA Hanuyume BOAbl BHYTPU TMOKOro pykasa.

4.3.2 [ononHuTesibHble TPeOOBAHNA K KUC/IOPOAY U OKUCAAIOLWUM XUAKOCTAM

Mpn BM3yanbHOM OCMOTpe rMOKOro pykaBa C Mcnonb3oBaHuem 6esioro cseTta He LOJIKHO 6blTb 06Hapy-
XEHO 3arpAa3HeHnit yrnesogopogamu, Kpackon, Knesmmu u repmeTukamm. MakcuMmanbHO gonycTuMoe cogepxa-
Hue 3arpsisHeHunin (yrnesogopogamu, MacsoM, Xupamu U T. 4.) Ha BHyTpPeHHel NOBepXHOCTM TMOKOro pykasa:

- AnA kucnopoga — B 3aBUCMMOCTM OT pabouero gaBneHusa pykasa B cootBetcTBum ¢ TOCT P 54892—
2012 (nyHkT 8.3.5);

- ANS ocTanbHbIX NPOAYKTOB — He 6onee 500 mr/m2.

4.3.3 lMpoueanypa O4YNCTKU

Mpn Heo6X0AMMOCTM MOXET UCMOb30BaThbCA A06aa npouegypa o4YUCTKU Npu cobngeHnn TpeboBaHuin
nyHkToB 4.3.1 n 4.3.2.

Mpu ncnonb3oBaHWW pacTBOpUTEsiEN WU YUCTAWMUX CPeLCcTB OHU AO/DKHbI ObITb COBMECTUMBI CO BCe-
MW MaTepuanamu, nognexalwmmMmm o4ncTke, B YaCTHOCTWU C naacTtmaccamu. Heobxogumo cobnwgatb 0cobyto
OCTOPOXHOCTb NpWU yaaneHun nwbbiXx BeWeCcTB, He COBMECTUMbIX C KUC/IOPOAOM, C 060pyAOBaHNA, OUNLLEH-
HOrO ANA 06CNYXMBAHUA KMCOPOLOM UAN OKUCAAKLWENW XUAKOCTbIO.

4
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4.3.4 OueHKa 4YncToThl

Mpn Heob6Xo4UMOCTU BbIGMPAKT MeToL NPOBEpPKM M oT6opa Npob, obecneynBaloWnii BbINOJIHEHNE Tpe-
6oBaHuii nNyHkToB 4.3.1 1 4.3.2. Mpu 3TOM y4uTbiBAKOT NPUMEHAEMYIO MNpouesypy O4YUcTkM, obopyAoBaHue,
nognexatiee O4YNCTKEe, U YPOBEHb €r0 3arpAs3HeHnsa. MeToAbl OLEHKN YANCTOTbl MOTYT BKAYaTb MeToAbl, Npu-
BefleHHble B NpuaoxeHumn A.

MeTog NPOBEPKN YMCTOTbI HE AO0JIKEH MPUBOAUTL K 3arpA3HEHUAM, NPeBbIWalLW M YPOBHU, YKa3aHHble
B 4.3.2.

MeToj OLEeHKM YNCTOTbl HEeO6X0AMMO 3a40KYMEHTMPOBATL, a NoJIlyYeHHble pe3ynbTaTbl 3aUKCMpoBaTh.

4.3.5 3awuTta nocsie YUCTKMn

Mocne 4uncTKM NpeaMeTbl AO/KHbI 6blTb 3aliMLULeHbl, YTOO6bI NOAAEPXUBATb UX B YNCTOM COCTOSHUU A0
ncnonb3oBaHuMsA. YTo6bl CHM3NUTb PUCK KOHAEHCcauun N 6ok aTmocdepHol BNarn Bo BpeMS XpaHeHUs, Heob-
X04MMo no3aboTUTbCA O NPOAYBKe M repMmeTusaunm ob6opyaoBaHus.

Niob6as ynakoBka, 3arnywku U T. 4., KOTOpble MOTYyT conpukacaTbCs C UNCTbIMU MOBEPXHOCTAMMU, AOSIKHbI
OblTb YNCTBIMW M yAansaTbca 6e3 Kaknx-nnmb6o octaTkoB. J1IlO60W ynakoBOUYHbIA MaTepuan AO/DKEH ObliTb AOocCTa-
TOYHO MPOYHBbIM, 4YTOObI BblAEepPXUBATb OXMUAaeMble YyC/0BUA O6palLeHUsa U XpaHeHnsa, a Takxe ObiTb repme-
TUYHBIM N BOAOHENPOHULaeMbIM.

Nio6oli ncnonblyemblii 3alUTHBIA ras 4o/HKeH 6biTb CyXUM, He codepxaTb Macaa u nbiau.

No60i ras, nosblWwawWNi gaBneHne, AO/HKEH XPaHUTbLCA NPU HU3KOM AaB/ieHUM B ynakoBKe, COOTBET-
CTBYHLWEN NPOYHOCTU, N UMETb Npeaynpexgarly 6upky, ecnm gasseHune npoaysku npeBbiwaeTt 50 kMa.

4.3.6 lMoaTBepXaeHNe NpoBefeHNA npouecca OYNCTKU

MoaTBepxaeHWe COOTBETCTBUA TpeboBaHUAM HACTOSALWEro AOKYMEHTa AOJIKHO ObiTb 3a40KYMEHTUPO-
BaHO NMb60 cepTudumkatom, npmnaraeMblM K 060pyfoBaHnto/M3genmnio, nMbo 3TUKeTKOW, NPUKPENIEHHON K 3a-
WMWTHOW ynakoBke Manm obopypoBaHuio/M3genuio.

4.4 MexaHu4yeckue cBoiicTBa

4.4.1 Pa3pblBHOe faBJlieHue

Pa3pbiBHOE faBfieHWe [0/IKHO ObiTb, KAK MUWHMMYM, B TpWM pas3a Bbllle HOMWHA/IbHOIO AaBJ/IEHUA W B
yeTbipe pasa Bblle MakcuManbHO AONYCTMMOro pabouyero gaBneHua nNpu TemnepaTtype okpyxatuwein cpefbl.
Pa3opBaTbCA MOXET TOJIbKO pyKaB W OnjeTka, HO He MecTa UX coefUHeHUs ¢ PUTUHIom. TpeboBaHUA K UC-
NnbiTaHUAM Ha pas3pbiB nNpusegeHbl B 5.3.3.

4.4.2 Unknnyeckoe naMeHeHue faBrieHUd

mbkne pykaBa A0J/1KHbl MMeTb pecypc He MeHee 10 000 uuMknoB, €C/AN OHM MOCTOSIHHO NoABeprarTcs
nepeMeHHomMmy faBsieHnt0 oT meHee 100 klMa 40 HOMWHAaNbLHOTO AaB/ieHNs B cooTBeTCcTBMM C 5.3.1.

4.4.3 VcnbiTaHue Ha n3rnb (4LONONHUTENbLHO, NO 3anpocy noTpebuTenein)

Mbkne pykaBa NMpu MHOFOKpaTHOM W3rn6e [O/MKHbI BblgepxaTb He meHee 10 000 UWKAOB MPU HOMMU-
Ha/iIbHOM faBJ/ieHNn B COOTBETCTBUU C 5.3.2.

MpumeuaHune — dDakTUUECKUii CPOK CNyX6bl pykaBa GyaeT 3aBUCETb OT peasibHbIX YC0BUWIA 3KCNIyaTauum.

[aHHoe ncnbiTaHne TpebyeTcsa TONbKO B Tex cAy4yasax, ecnu rMbkuii pykaB noaBepraeTcssi HECKOIbKUM
3HAUYUTENbHBIM NepeMeleHnsaM nog AaBMeHUEM.

4.4.4 NI3HOCOCTOMKOCTb

MmMbkue pykaBa [O/MKHbI 06najaTb A0CTATOYHOW YCTOWUYMBOCTHLIO K MOBPEXAEHUIO ONAETKM Npu nepe-
MeL,eHn No NoBEpPXHOCTU. B kauecTBe JONOMHUTENbHON 3alUTbl ONJETKA MOXHO MUCNOMb30BaTb 3ALUTHYHO
cnupans.

Mmbkue pykaBa [OMXKHbl BblAepXUBaTb WCMbITAHWE Ha CMATWE B COOTBETCTBUM C 5.2.6, Npu KOTOPOM
UMUTUPYIOT, YTO YeNIOBEK HacTynaeT Ha rnbkuii pykas.

4.45 YCTONYMBOCTb K HU3KMM TemnepaTtypam

Bce yacTu rm6koro pykaa, oxjfaxjawumecss Bo BpeMss paboTbl, O/DKHbI COXPaHSATb CBOK MPOYHOCTb
npu camoii HW3KON pacyeTHOl TemnepaType.

4.4.6 TepMeTUYHOCTb

MmMbkue pykaBa AOMXHbl 6bITb TEPMETUYHLIMW B COOTBETCTBUM C 5.2.5.

4.4.7 dnekTpuyeckme cBoicTBa

Mmbkue pykaBa, npefHa3Ha4YeHHble 417 rOPHYMX BEWEeCTB, AOKHbI OblTb 31€KTPONPOBOAAWUMMN MeXay
ABYMA KOoHUaMu (3neKTpuyeckoe conpoTuB/ieHne MmeHee 25 Om).
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4.4.8 OrHecCTOWKOCTb

Tpe6oBaHWS N0 OTHECTONKOCTM K pykaBaM yCTaHaB/IMBalOTCA B COOTBETCTBUY C Tpeb6OBaAHUAMM 3aKa3uu-
Ka gna rubknux pykasoB, NPUMEHAEMbIX 415 OTIPY3KU CXMXEHHOro npupogHoro rasa (CMr) (sknwyas otnapHblie
rasbl U gpyrne B3pbiBOONacHble cpepbl) B cooTBeTcTBUM ¢ TOCT P 71697, TOCT P 71696, CMN 528.1311500,

[71.

5 WcnbiTaHnsi 06pasLoB M’MOKUX PyKaBOB

5.1 O6uwwne cBegeHuns

WcnbiTaTenbHoe (Npo6HOe) AaBrieHMe, MCNONb3yeMOe BO BpeMs UCMbITaAHUSA, AOIXHO ObiTb 6Gosblie
npenBapuTenbHO 3a4aHHOI0 HOMUHANbLHOTO AaBneHus. Takke HOMUHanbHoe gaBneHne PN He fonxHO 6bITh
MeHblle MakKCMMasabHO AOMYCTUMOrO AaB/I€HUA YCTAaHOBKMW, B KOTOPOW OHO NpuMMeHseTcs.

O6pasybl pykaBoB A1 UCNbITAHWIA OTOMPAOT M3 TOTOBOW MpoAyKuuun. Mpu HanNn4YnM GbiICTPOpPasbeMHbIX
coeanHeHuin (BPC) Ha coeAnHUTENbHON apmaTtype, UCNbiTaHUA MNPOBOAAT Ha FMOKMX pykaBax 6e3 3TUX CO-
efvHeHuli. Mpoueaypa ucnbiTaHWn 06pa3uoB AO/XHA BKAKYATb Hepaspylwakwlme u paspywakwwme BuAabl
ncnblTaHuii.

a) Hepaspywatwune ncnbiTaHUa LO/DKHbI BKAKOYATh!

- KOHTPO/Ib pa3MepoB, YNCTOThI, ONpefesieHne MaTepuasoB ¥ MapKNupOBKY;
- McNbiTaHWe Ha MPOYHOCTL (NOA4 AaBNEHUEM);
- McnblTaHWe Ha repMeTUYHOCTb;
- McnbiTaHMe Ha cmATHe.
6) Paspywatwuwme ucnbiTaHUa AO/KHbI BKAKOYATh:
- WUCNbITAHWE C MEPEMEHHBIM TUAPABINYECKUM LaBNEHUEM;
- MCNblTaHWe Ha paspbiB;
- MCNblITaHWe Ha U3rue;
- nccrnefoBaHue NONepeyHoro cevYeHus.

Pe3ynbTatbl McCnbiTaHWii 3aHOCAT B NPOTOKO/, KOTOPbI/ AO/IXEH XPaHWTbLCSH WM3rOTOBUTENEM B TeyeHue
10 neT c faTbl NocneAHeEro BbiNycka pykaBa Ha PbIHOK.

[Ons npoBefeHnsa McCNbITaHW TMOKNX PyKaBOB MCNONbL3YHT YeTbipe o6pasuya (A, B, Bu ).

McnbiTaHna n ux nocnegosaTenbHoOCcTb (CO 2-ro no 6-i1) npuBegeHsbl B Tabnuue 1.

Ta6nuuya 1— MNocnepoBatesibHOCTb NPOBEAEHUS UCMbITAHUIA

O6paseL, pykasa
Buapl ncnbitaHuii

A B B r
Hepaspylauine UcnbiTaHns:
a) ornpepgesnieHne marepuasios 1 1 1 1
6) KOHTPOJ/Ib TOYHOCTW pasMepoB 1 1 1 1
B) KOHTPO/Ib YACTOTbI 1 1 1 1
r) ucnbiTaHWe Ha NPOYHOCTL (Nog faBfeHnem) 2 2 2 2
4) ucnblTaHue Ha repMeTUyHOCTb 3 5 4 3
€) ucnbiTaHne Ha cMmATue — 3 — —
Paspywatouime ncnbliTaHus:
a) ucnblTaHue C NepeMeHHbIM TMapas/MYeCcKUM AaB/ieHNeM 4
6) ucnblTaHne Ha u3rnb (No 3anpocy) — 4 3 —
B) rMApaB/iMyeckoe UCMbITaHWe Ha paspbiB 5 6 — 4
) uccnepoBaHne MonepeyHoro cevyeHus — — 5 -

FmapaB/sMyeckoe McnbiTaHWe Ha paspblB HEOGXOAMMO NMPOBOAUTbL A9 NOATBEPXAEHUS KayecTBa BCEX
rTMGKNX pykaBoOB HOMWHAaNbHOrIO AnameTpa.
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Ecnu rubkunii pykaB ¢ 3afjaHHbIM HOMUHanNbHbIM anameTpoMm DN v HoMuHanbHbiM faBneHnem PN ycnew-
HO MpoLlesn ucnbiTaHus, To N06OK rMGKNIA pykaB aHaNOMMYHOTO TUMa C HOMUHaNbHLIM guaMeTpom Ao 1,25 DN
W HOMWUHaNbHbIM AaBneHnem PJl/Takxe cuntaetcsa of06pPeHHbIM, 0HAKO KaXAblii TMGKWiA pykaB A0/XEH NPOii-
W TmapaB/inyeckoe UCNbiTaHUe Ha paspbiB.

MMbKnin pykaB cuMTaeTcs OAHOTUMHbLIM, €CNM KOHCTPYKUUA M XapaKTepUCTUKU aHanorMyHbl Xapakrtepwu-
CTUKaM WCMbITAHHbIX PYKaBOB, @ TakXe 4YTO NMPMMEHEeHbl aHa/norMyHble maTepuansl, NpoLecc cBapku, Tun rod-
pupoBaHus (dpopma 1M cnocob M3roToBAEHMUA), TUN COELUHEHUA B KPUOTEHHOM LWaHre, nneteHne (ToT Xe me-
TOA4 NAeTeHus, T. e. pacCYMTaHHbIA N0 AguameTpam, YTO6bl MOMYYNTb OAUHAKOBYI MaKCMMasbHY0 NMPOYHOCTb
Ha paspbiB 418 KaXAOW NPOBOSIOKN, OAMHAKOBbIE MaTepuanbl, O4UHAKOBbIe METOAbl CBapKu).

Paguycbl n3rnb6a M MUHUMAanbHble AMIMHbI PYKaBOB, NpefiHa3HaYeHHbIX ANS UCNbITAHWA NpuUBEAEHbl B
npunoxeHusax b un B. Tnbkue pykaBa, UCNONb3yeMble ANA UCNbITaHUI Ha cXaTue U paspylleHne, He AOJIKHbI
noctynaTtb B NpoAaxy.

5.2 Hepaspywarwuwue ncnbiTaHUA U KOHTPOJIb

5.2.1 JoOKyMeHTUpOBaHUe faHHbIX

MaTtepuansl, MmeTofbl COOPKN, METOAbLI CBapKu, a Takke KBanudukauusa csapliuka, Heobxogumas ans
N3roTOBNEHUA TUOKUX PYKABOB, AOJ/IXHbI ObITb onpefeneHbl U 3apMKCUpPOBaHbI.

5.2.2 KOHTpPO/Ib TOYHOCTN pasmMepoB

Mpu nocTaBke W3MEPAKT HapPYXHbIA AnameTp 1 06WY ANMHY TMOKOTO pykaBa B COOTBETCTBUU C 4ep-
Texamu.

5.2.3 KOHTpPO/1b YNCTOTHI

FMbknii pykaB f0/HKeH COOTBETCTBOBATbL TpeboBaHMAM pasgena 4 (cm. Takxe [6]).

5.2.4 VicnbliTaHMe Ha NPOYHOCTb (NoA4 fAaB/IeHNeM)

Bce rmbkue pykaBa cnepyet NoABEPrHyTb rmMapas/iMyeckoMy MCMbITaHWIO noA gasneHuem, B 1,5 pasa
npeBbiWaWNMM HOMMWHaNbHOe nNpu Temnepatype (2 £ 10) °C. laBneHne HeobxoaMMoO noffepxuBaTb He Me-
Hee 3 MUH. He gonyckaeTcs HuMKakux yTeyek. O6wan gnnHa rmbKoro pykasa npu nofadve faBreHUs He fOKHA
yBenunymsatbcsa 6onee yem Ha 3 %.

Mpun cobnwoaeHnn HeobXxoAuUMbIX Mep 6e3onacHOCTU AONyckaeTcss NpoBefeHWe NMHEeBMAaTUYECKOro uc-
MbiITAHWA NMPU TOM Xe AaB/IEHUN B KAYeCTBE asibTepHaTuBbl TMAPaB/INYECKOMY UCNBITAHUIO.

5.2.5 VcnblTaHne Ha repMeTUYHOCTb

M6KWMiA pykaB Heo6X0AMMO NPOBEPUTb HA FrepMeTUYHOCTb. [JNs 3TOro ero norpyxakwT B BOAY M NogakwT B
Hero rasoo6pasHblil a30T UAM BO3AYX faBneHneM He MeHee 90 % HOMMWHANbHOTO AaB/IEHUSA, HO He npeBblWwas
3HAYeHUS HOMUHANbHOTO AaBNeHUs.

[JaBneHune noppepxunBalT He MeHee 5 MMH. He AO0/MKHO 6biTb HMKAKUX yTeyek B BuUAE Ny3bipbKOB
rasa, nogHumMalwuWwmnxca B Bofe. BTO NPUMEPHO COOTBETCTBYET CKOPOCTM yTeukn meHee 10-4 Ma « m3/c uau
10“3 mbap < nlc.

Ons rmbknux pykaBOB MOXHO MCNONb30BaTb ApyrMe MeToAbl C PaBHOW unnM 6onbleidl TOYHOCTbo. K rnb-
KUM pyKaBam TakXe MOryT MPpUMMEHATbLCA NOBbIWEHHbIE TPe60BaHNA B OTHOWEHUN TEPMETUYHOCTU (Hanpumep,
MUCNbITAHNE HAa FTEPMEeTUYHOCTb FefsiInem Nnof faBleHnem).

5.2.6 VicnbiTaHne Ha cMATHE

[laHHOe ncnbiTaHne He MPOBOAAT Ha FMBKMX pykaBax U3 roppupoBaHHOl HepXxaBell e cTanu.

OTO0 UcnblITaHNne NPOBOAAT Ha BCEX TMOKMX pykaBax, UMUTUPYS NOBPEXAEHWE NPU HACTYNJEeHUN Ha Hero.
FTMOKUiA pykas 3axmmawT Mexay ABYMS XeCTKMMW naacTuHamu padmepom 200 * 200 mm. 3aTem gecsaTb pas
npuknagbiBatoT cuny B 1000 H B o4HOM 1 TOM Xe MecTe B cepefuHe rmbkoro pykasa.

3atem ocMmaTpuBaloT rMb6KUn pykas, NpOBepPSs, He BbI3BAIO /I CXaTue Kakux-inbo cepbe3HbIX NOBPEX-
OeHnii (yMeHbleHne anameTtpa 6o0nee yem Ha 20 % M 3HaUMTeNIbHOE NOBPEXAEHWEe ONNeTKN HeJoNnyCTUMbI).

3atemM C TeMu Xe rTMbKUMMK pykaBamu NpoBOAAT paspylwalwlwme UcCnbiTaHUSA.

5.3 Paspywatoume ncnboltaHns

5.3.1 McnbiTaHue Cc nepeMeHHbIM TuapaB/NYecKnM gaBsieHnem

MpoBOAAT UCNbITaHNE TMOKOrO pykaBa M3 UCMbITYyeMOW napTun, nameHsas gasneHuve ot 100 klMa Ao HO-
MWHa/IbHOTO NPW KOMHATHOW TemnepaTtype C YyacToToh meHee 10 LWKNIOB B MUHYTY.

Mpu ncnblTaHUM B pyKaBe He AO0J/DKHO NMPOUCXOAUTb yTeuek.

WcnbiTanne 3aBepwatoT nocne 10 000 uuknos, a 3ateM € rMOKMM pyKaBOM MPOBOAAT rugpaBinvyeckue
MUCNbITAHUA Ha paspbiB.
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5.3.2 WcnbiTaHne Ha n3rnbé

5.3.2.1 Tnb6kne pyka n3 roopupoBaHHOro mertanna

TM6KNA pykaB UCNbITbIBAOT Ha M3rMb6 Npy HOMWHANBHOM AaB/IEHUW COrlaCHO NPUNOXeHuto b.

McnbiTyemblii TM6KUiAi pykas Ao/KeH Bbigepxatb 10 000 umknoBs, a 3aTem NPOATU UCNbITAHUE Ha repme-
TUYHOCTb (CKOPOCTb yTeuykn 6onblie, yem Tpebyetcsa B 5.2.5).

Bo Bpemsa uMcCnNbITaHWSA B pyKaBe He OOJ/IKHO OblTb yTeYek.

5.3.2.2 Tnbkne pykaBa M3 HemeTa//IM4eCKUX UIn KOMMNO3UTHbIX MaTepuanos

TM6Knin pykaBa UCMbITbIBAKOT Ha U3rM6G MPW HOMUHANBHOM AaBAeHuWn (C AONOMHUTEIbHBIM HEe6O0MbW UM
KPYTALWMM MOMEHTOM M NEPUOANYECKUM OXNaX[EeHUEM) COrnacHo NpuaoxeHuo B.

McnbiTyemblii TMOKUIA pykaB gosmkeH Bbigepxatb 10 000 yuknos.

5.3.3 T'mapasn4yeckoe ncnbiTaHne Ha paspbiB

McnblTyemble o6pasubl noABeprarT AaBfeHN0o 40 UX paspbiBa cnegywowmum obpasom:

a) nepBbld aTan Npu KOMHaTHOW TemnepaTtype (20 + 10) °C;

6) BTOpOIi 3aTan npu KpuoreHHoih Temnepatype (oT muHyc 153 °C go mumHyc 196 °C). NcnbiTaTenbHas
cpega (kmakuii asoT).

Mpamoin Heucnonb3oBaHHbIN 06pa3sel, rMOKOro pykasa AJ/IMHON He MeHee 1 m noaseprawT rugpasnun-
4ecKoMy AaB/ieHNI0, KOTOPOEe NMOCTENEHHO HarHeTalwT B TeYeHue, KaKk MUHUMYM, OOHOW MUHYTbl, NOKa rMbkui
pykaB He BbliAeT U3 CTpOSA U3-3a yTe4Yek MU NOSIOMKA KOMMNOHEHTOB.

3HaueHue gaBneHWs Npu paspbiBe AOKHO OblTb HE MeHee Tpex HOMUWHa/bHbIX AaB/eHUA 1 B YeTbipe
pasa Bbllle MakcuManbHO AONYCTMMOro pabouyero fasneHuUs, B 3aBUCMMOCTU OT TOro, 4To 6osbLIE.

[aHHOe ncnbiTaHne NPoOBOAAT:

- Ha rMbkom pykaBe nocsie Hepaspyuwatwero koHTponsa (o6pasey IN);

- TMGKOM pykaBe, MpowWweweM UcnbiTaHMe C NepPEeMEHHbIM TMapaBAnyeckum gasneHnem (obpasey A);

- rM6KOM pykaBe, npowepglwem uncnbiTaHue Ha u3rnb (obpasey b).

3HayeHue gaBneHus npu paspbiBe 4O/DKHO OblTb HE MEHee TpeX HOMWUHA/bHbIX AaBNEHUA KakK Npu KOM-
HaTHOl TemnepaType (20 £ 10) °C, Tak U Npu KpnoreHHon Temnepatype (0T MuHyc 153 go muHyc 196 °C) unu
npesBbllWaTb 3TO 3HaYeHue. VicnbiTaHne cyuTaeTcs yCnewHbIiM, eCc/in Npoun3owen paspbiB TObKO CaMoro rmé-
KOr0 pykaBa, HO He coeAgnHUTeNbHOW apMmaTypbl (DUTUHIOB) U MECT €e KPensieHUs C PyKaBoOM.

M6KMA pykaB C MMHUMASIbHO TemnepaTypoi pabouyeit cpeabl B Anana3doHe oT MuHyc 50 °C g0 MUHYC
196 °C moxeT 6blTb MCNbITAH B AMana3oHe KPWOTreHHbIX TemnepaTyp MO COracoBaHWI0 C 3akas3uukom, npwu
yCNOBUM NPUTOLHOCTM MaTepuanos, U3 KOTOPbIX M3rOTOBAEH TMOKNA pyKaB.

5.3.4 WNccnepoBaHue NnornepeyHoro ceyvyeHus

Ons npoBepky NpaBUIbHOCTU COeAMHEHUA (PUTUHTOB W pykaBa Mmoc/iie McNbiTaHui, a Takke opmbl 1
TONWMWHBI pyKaBa KPWUOTEHHbIN LWMAHT pa3pes3alT B MecTe COeAMHEHNs pykaBa v huTuHra.

5.3.5 McnbiTaHMA Ha OTHECTOWKOCTb

Ona rmbkoro pykaBa OrHeCTOMKOro UCNOMHEHUs no TpeboBaHWIO 3aka3umka NPOBOAAT WUCMbITAHUA Ha
OrHecTonkocTb B cooTBeTcTBMM ¢ TOCT P 71697, TOCT P 71696, TOCT 33856, CIN 528.1311500, [7].

6 MpOon3BOACTBEHHbI KOHTPO/Ib

6.1 O6wwne ceBepeHud

Bce rnbkue pykaBa Heob6xoAaMMO NPOBEPUTb B COCTOSAHWUU, B KOTOPOM OHW [0/XKHbl 6biTb NMOCTaB/EHbI,
T. €. C onneTkol mnnu 6e3. MNocne M3roTOBAEHUSA KaxXAbli TMOKWA pykaB UCNbITbIBAKOT faB/ieHUEM U Ha repme-
TUYHOCTb cornacHo 6.2 n 6.3.

6.2 NcnbiTaHMe Ha NPOYHOCTL (NO4 AaBneHuem)

McnblTaHMe Ha NPOYHOCTb MPOBOAAT cOrnacHo 5.2.4.

6.3 NcnbiTaHMe Ha repMeTUYHOCTb

Fmbkuin pykaB cnepyeTt ucnbiTaTb Ha repMeTUYHOCTb cornacHo 5.2.5. 3To ucnbiTaHue nNpoBOAAT nNpwu
faBneHuun, He meHee 90 % HOMWHaNbLHOTO AaB/IEHUA, HO He NpeBblilWas 3HaYeHUsA HOMUHA/IbHOTO AaBleHus.
MpoBepKy BbIMO/HAT NYTEM MOTPYXEHUs B BOAY WUAN APYTUMU anbTePHaTUBHbIMU MeTOAaMu UCMbITAHUSA Ha
repMeTMYHOCTb (Hanpumep, WUCMblTaHWe Ha yTeuyky renvem), nNpu 3TOM MakCMMalsibHas CKOPOCTb YTeUKM He
OOoNxHa npesbliwaTts 10-4 MNa mm3/c.
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MpumeuvaHne — OndA cnpaeku: 1Ma *m3/c = 106 MNa *cm3Ic =10 6ap * cm3/c.

FM6kue pykaBa, M3rOTOB/IEHHbIE HE W3 TOYPUPOBAHHOrO MeTanna, a U3 Apyrux maTtepuanos, MOryT
MMEeTb MOBbIWEHHYI0 MPOHMLAEMOCTb NOA AaBfeHMeM WAW npu u3rmée. LN aTUX MaTepuanoB Mexay u3-
roToBUTENEM U NOTpeGUTesieM AO/MKHA 6biTb COrlacoBaHa AonycTumasi CTeneHb MPOHMLAeMOCTU, KoTopas
yunTbiBaeT nepemMellaeMblii yepes Hero NPoAykT M 06LiMe KOHCTPYKTUBHbIE YC/10BUS.

7 MapkupoBka

N3roToBUTENb [OMIKEH HAHECTU HA MapKMPOBOYHYI MOBEPXHOCTb B KOHLE pykaBa (CM. pUCYHOK 1) He-
CTUpPaeMyl UHGOpMaLUut, cogepxallyr:

a) o603HaYeHne HacTosAlWero cTaHgapTa;

6) HoMUHanbHoe gasneHue PN\

B) HOMWHanNbHbLIA gnameTtp DA/

r) gaty U3roToBneHus (4aTy nNpoBeAeHUs UCMNbITAHWS HAa NPOM3BO/ACTBE);

[l) HauMeHOBaHWe WAW NOroTUN U3roTOBUTENS;

€) cepuitHblli HOMep TMBKOTro pykaBa uan 0603HaYeHue Tuna;

X) MUHMMaNbHO AONYCTUMYH pabouyt TemnepaTypy;

M) ucnblTatesbHoe gasneHune PT.

Ha MapKMpoBOYHOIi NOBEPXHOCTU MOXET GblTb OCTAB/IEHO MECTO A1 AONO/HUTENbHbIX 3KCNyaTalLnoH-
HbIX OTMETOK, €C/IM OHW UCMOJMIb3YTCA, HaNnpUMep ANsS AaHHbIX NOBTOPHbLIX NPOBEPOK.

Ecnn paHHble, nognexauine MapkupoBke, HEBO3MOXHO HAHECTN HENOCPeACTBEHHO HAa MapKUPOBOYHYHO
NMOBEPXHOCTb BBUAY €€ pa3MepoB, OHU MOTYT ObiTb yka3aHbl B nacnopTe Ha rmb6kuii pykas.

8 Ouuncrtka

FM6kue pykaBa nepej UCMNO/b30BaHWEM AOJ/DKHbI ObiTb OUYMLWEHLI OT YrIEBOAOPOAOB, Bfaru, TBEPAbIX
yacTuy, WAK APYTUX 3arpsasHeHunii B COOTBETCTBUU C 4.3.

9 lMepuognyeckne ncnblTaHUA

PekoMeHAayeTcs, 4ToGbl TMGKME pykaBa, B NepBY ouepefb NOAKIOUYEHHbIe K KOUOTEHHbIM Hacocam Ans
nepekauku, nepuoamnyecku noasepranucb BU3yasbHOMY OCMOTPY B YCNOBUAX 3KCNayaTauun yepes paBHble
MPOMEXYTK/ BPEMEHU, yCTaHABIMBAEMbIE NO/Ib30BATENEM, HANPUMEDP E€XErofHo.

OTBETCTBEHHOCTb 3a Nepuojuyeckue UCnbiTaHUa BO3saraeTcs Ha Nojib3oBaTens.

10 OueHka (noaTBepXaeHne) CooTBETCTBUA

10.1 T'nb6kMe pykaBa nognaexaT NOATBEPXAEHUI COOTBETCTBUA TpeboBaHuam [1].

10.2 Kaxabllii rmbknii pykaB MAn naptna rubknux pykaBoB [OJSIXKHA MMETb AOKYMEHT O NOATBEPXAEHUMN
COOTBETCTBUA TPpebOoBaHMAM TEXHUYECKUX pernameHToB EBpasuiickoro skoHommyeckoro cowsa (TP EA3C).

10.3 W3roTtoBUTENb A0/MXEH OPOPMUTL W BblAaTb AOKYMEHTbl O COOTBETCTBMU FMOKUX pyKaBoB Tpebo-
BaHuAM [1], cogepxawme nHopMaLmnio O NPOBEAEHHbIX UCNbITAHUAX ANSA KaX[0ro rmbkoro pykasa u 06 wux
COOTBETCTBUU HacCTOsALWEMY cTaHAapTy.

B foKymMeHTaXx AOJIKHbI ObITb yKa3aHbl:

- NMPOU3BOACTBEHHOE UCNbITATENIbHOE AaB/leHUE;

- Martepuan ANa Kax[oro KOMnNoHeHTa rmbkoro pykasa;

- YHUKanbHbI CNPaBOYHbIN MAaeHTUMKATOP ANA KaXAO0ro KOMNOHEHTa rMbKoro pykasa, UTO6bl MOXHO
6b1/10 MOMHOCTLI NPOCNeAUTb ero U3roToBAEeHNE U COOPKY.
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MpunoxeHve A
(cnpaBo4HOe)

MeToabl NMPOBEPKN YUCTOThI

Al O6LMe NONoXKeHUs

CyLecTBYIOT pas/iMiHble MeToAbl onpeenieHns NpuemMaeMoCcTU 4YUCcToTbl 06opypoBaHus. Heobxogmmo, 4TO6bI
BblGpaHHbIi MeToA AOMOJTHAN UCNOMb3yeMblli METOZ O4YMCTKW. B HacTosALEeM MpUNoXeHWW paccMmaTpuBaloTca Hamwbonee
npakTnyHble 1 3EKTUBHbIE AOCTYNHbIE MeToAbl. HeobxoanMmMo, 4To6bl 3Ty NPOBEPKY NPOBOAUAN KOMMNETEHTHbIe uua,
nmerline Heob6xoANMyY NOArOTOBKY M COOTBETCTBYIOLWMI NPON3BOACTBEHHbIN OMbIT.

Bce getanu, npoBepsieMble NPOMbIBKOV PacTBOPUTENEM WM MOTPYXeHUeM B BOAY, AO/KHbI MMETb BO3MOXHOCTb
CBOOOAHO cTekaTb A1 cAmBa pacTsoputens. Ecnun BbisBneHa 06nactb, KOTopas He MOXeT CBOO6OAHO cTekaTb, cnegyet
paspaboTatb MeToA yAaneHns, NONHOCTbI0 YAaNNTb pacTBOpUTENb, HE OCTaBNASA 3arpsA3HEeHUNA.

Ons petaneli, koTopble HeAOCTYMHbI AN OCMOTpa nocse c6opkn, MOXeT noTpeboBaTbCa pasbopka uan nNpoBepka
JeTtaneil nepep cb6opkoii. CnegyeT yunTbiBaTh 060 3arpA3HeHne, KOTOPoe MOXeT BO3HWKHYTb BO Bpemsi C60pKM mpo-
BepsAeMbIX KOMNOHEHTOB.

Ecnn npoBepka BbIABUT HaNMune Kaknx-mbo 3arpsasHeHuid, nigenve cnegyert YacTUHYHO WM NOJSTHOCTBI0 OYUCTUTL
NOBTOPHO. MOCTOAHHOE OTK/IOHEHWE OT HOPMbl TPeGyeT MOBTOPHONM OLEHKM METOAO0B OUYMCTKMA U MOSIOXEHWIA O KOHTpone
KayecTBa nepej noBTOPHOW MPUEMKON.

A.2 MNpaAmoii BU3yasibHbI OCMOTP NpY AHEBHOM U 6e/10M CBeTe

JT0 Hanbosiee pacnpocTpaHeHHbI MeToA KOHTPOSA, UCNOMb3yeMblli AN 06HapYXeHUs NPUCYTCTBUS 3arpsa3HeHui
Ha o6opyfoBaHUn C JIETKOAOCTYMHBLIMU MOBEPXHOCTAMU. OTOT METOA NOo3BOJIseT 6e3 yBesimyeHma obHapyxusaTb OYeHb
MesfikMe TBepable YacTullbl, a Takke Brary, macna, Xup U T. 4. B OTHOCUTENIbHO HEGONbLUNX KONYecTBax.

OhheKTBHOCTb 3TOr0 METoAa 3aBUCUT OT LLEPOXOBaATOCTN NPOBEPSEMOI MOBEPXHOCTU. DTOT METOA MOXET ObiTb
MCNONb30BaH A5 CTa/lbHbIX NOBEPXHOCTEN, MOABEPrHYTLIX NECKOCTPYHHON 06paboTke MM MexaHU4Yeckoh OYNCTKE.

YBENNUNTE/IbHbIE CTEK/A HE HYXHbl, HO BaXHO MMETb A0CTATOYHO SIPKWIA AHEBHOW CBET WM UCKYCCTBEHHbIN 6enblit
CBET.

Bu3yasnbHbll OCMOTP NOBEPXHOCTElN HEe06XoaAnM AN 0O6HapYXeHWs:

- Bnarn (cBO6GOAHONM BOAbI);

- YUCTALMX CPEACTB;

- ocTaTkoB (hntoca npu nanke unv ceBapke;

- PXaBYMHbI N OTC/IOMBLUECS OKas/IMHbl, CBAPOYHbIX OPbI3F, YacTuL, BOIOKOH WM APYIMX MOCTOPOHHMX BELLECTB;

- OpraHVyeckux matepuasioB, Takmx kak Macno, Xup 1 Kpacka.

JTOT MeToj, NPSMOro B13yasibHOro 0CMOTpa NO3BOJISIET 06HAPYXUTb 3arpsa3HeHUs yrnesogopogamu, MakcumanbHo

O0NYCTUMbI YPOBEHb KOTOPbIX YKa3aH B 4.3.2.

A.3 MeTopg NpsiMOro BM3yasIlbHOro OCMOTPA C UCMNO/1b30BaHNEM Y/IbTPahUONETOBOrO N3/Ty4eHUS

YnbTpadmoneToBblii (UV) cBeT Bbi3biBaeT hIyOPECLEHLNI0 MHOTMX pacnpoCTPaHEHHbIX, HO He BCEX YrNeBoAopoa-
HbIX WM OpraHnyecknx macen. YNnbTpadmoneToBblil CBET C A/IMHOW BOJIHbI OKOM0 370 H ¢ M, UCNOb3yEMbI/ B TEMHOTE UK
NoYTW B NOJIHOM TEMHOTE Ha paccTosiHuy npumepHo oT 10 Ao 20 cm OT nccnefyemMoil NOBepPXHOCTU UNv NpeamMeTa, MOXeT
BbISABUTb (hIyOpecLmpyoline yyacTkn Ans AanbHenwero KOHTpoas ApyruMy cnocobamu, TakMMy Kak TecT Ha npoTupa-
Hue. flonycTuMbl dO/TyOpECLIEHTHbIE Cliefibl OT OCTATKOB 3aBefoMO 6e3BpefiHbIX MaTepuasios.

Mpun BbIGOpE 060pPYAOBAHMSA, OYULLEHHONO A8 UCNONb30BaHUSA B KUC/IOPOAHOM CEPBUCE, BAXHO He nonaraTbes
TO/IbKO Ha pesynbTaTr 3TOro Tecta, NOCKOMbKY, Hanpumep, HEKOTOPble pacTuTeflbHble Macna He hlyopecumpyoT nog Bo3-
AelicTBMEM yNbTPagIMoIeTOBOro U3yveHus.

Takum 06pa3om, XOTA 3TOT TECT MOXET OblTb MOME3€eH, OH, 6E3YCNOBHO, He SBNAETCA CaMblM BaXHbIM METOAOM
KOHTPONSA Y AO/DKEH MOAKPENIATLCA TecTaMy Ha 6enblli CBET W/unu npoTupaHue.

Upe3mepHoe BO3AelicTBUE NPSAMOIO UM OTPAXKEHHOTO YNbTPaMONeTOBOro CBETA MOXET NMPUBECTU K MOBPEXAEHUIO
rnas n KOXu; No3TomMy Heob6xoAnmMo cobnofartb OCTOPOXHOCTb M COBMAATL MHCTPYKLMM M3rOTOBUTENER namn.

A.4 MeToa NpOBEPKU MPOTUPKOIA

[JaHHbli MeToA NPUMEHSIOT, ecnin nccnefoBaHne npu 6enoM cBeTe He Aano pe3ynbTaToB.

MoBepxHOCTb cnerka NpoTUpatoT YUCTOM X/10N4aToBYMaxXHOW UM NbHSHOW TKaHbio 6e3 Bopca unu 6enoit unbTpo-
BasIbHON Gymaroii.

[anee TkaHb unn Gymary nccnegytot npu 6enom ceete U/nam ynbTpamosieToBOM U3/Ty4eHnn, YTOObl OOHapPYXUTb
cnepbl Kakux-nnbo 3arpsisHeHuin. B HEKOTOPBIX ciyyasx 4onycTMMO HebonblIoe 3MeHeHVe LBeTa okcuaa. Mockonbky He-
[OMNYyCTUMO OCTaB/MATb YacTuLbl GBymary Wam TkaHu Ha 060pyaoBaHUN, 3TOT METOA HE peKkoMeHAayeTcs 419 HeobpaboTaH-
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HbIX WAW NUTbIX MaTepuanos. B nio6om cnyyae ans 60/bLUNX MOBEPXHOCTEN €0 MOXHO MCNOMb30BaTh TONIbKO B KauecTBe
BbIGOPOYHOI NPOBEPKY.

A.5 MeTopa NpoBepKN pas3bpbI3rMBaHNEM BOAON

OTO UCMbITaHNE MOXET ObITb NUCMOJIb30BAHO /19 06HAPYXXEeHNsA OCTATKOB Macsa, KOTopble He 06HapyXxusarTca apy-
rMMmn cnocob6amu. MoBepPXHOCTb CMayunBaeTCs CTpye YncToli BoApl. Ha noBepxHOCTU A0/HKeH 06pa3oBaTbCs TOHKWI CMOM,
KOTOpbIA He pacTekaeTcs 5 c n 6onee. CoefMHEHNe Kanesb BOAbl YKa3blBaeT Ha Hasmuue yrneBoAopOAHbIX 3arpsa3HEHW.

Nobble cnepfbl BOAbI A0/KHbI ObITb yaaneHsl, cm. 4.3.1.

A.6 MeTog nCnblTaHUA Ha 3arpsaA3HeHne pacTBopuUTenem

A.6.1 O6LUMEe NONOXEHUS

OTOT MeTof, KOHTPOSA UCMOMb3yeTCs A5 NPOBEPKN Pe3y/bTaToB y3KoCneLmannu3npoBaHHbIX METOL0B OUUCTKM pac-
TBOpUTENEM, KOrga Heo6XoAUMO OUYUCTUTb TPYAHOAOCTYMHbIE MNOBEPXHOCTU MAWM 6ofiee KpynHble yCTaHOBKU. Ons 60/b-
LUMHCTBA HEBOMbLUMX KOMMOHEHTOB MPOLLE M 3KOHOMUYHEE pa3obpaTtb MX A1 NPOBEPKM WM NPOBECTU NPOBEPKY nepes
c6opkoii. CnenyeT NpUHYMAaTb BO BHUMaHWE, YTO 3TOT METOA OUYUCTKM U KOHTPOJISi OfpaHUYeH CnocoBGHOCTLI0 AOCTUraTh
N pacTBOpPATb 3arpsi3HsOLLME BeLLecTBa, €C/IM OHU NPUCYTCTBYHOT. JloKasibHOe 3arpsi3HeHMe B MecTax PacnosIoXeHus
C/TOXHOro 060pyA0BaHNA MOXET GbiTb 0GHAPYXXEHO C MOMOLLbI0 3TOT0 MeToAa KOHTPOAS MyTeM MoslydeHus nocnegosa-
TeNbHbIX HE3HAUYNTESIbHbLIX, HO MOCTOSHHbIX MPWU3HAKOB 3arpsA3HeHNns. [N OoueHKM pe3ynbTaToB 3TOr0 MeToAa HeobXxoaum
3HAUUTENbHbIN OMbIT.

MeTog, KOHTPO/Ii OCHOBaH Ha CPaBHEHWUW UCMOJ/Ib30BAHHOIO U HEWCNO/Ib30BAHHOIO pacTBopuTens. 3a ypoBHEM 3a-
rPA3HEeHUA, NPUCYTCTBYHOLWNM MNpU OYNCTKE pacTBopuTenem, Wan ero OTCyTCTBMemM HYXXHO BHUMAaTE/IbHO CeAnTb nyTem
nocnegoBartenbHoro otbopa npo6 pacTBOpMTENs B TeYeHMEe BCEro npolecca OYMCTKM A0 Tex Mop, Nnoka npoBepka He
noATBEpPAMUT, YTO AOCTUTHYT NpUeMeMblidi pe3ynbTaTt. [poBepka KonmyecTBa 3arps3HSLWMX BELLECTB B UCMOb30BAHHOM
ob6pasue ABNSeTCS XOPOLMM nokKasarenem AOCTUrHYTOro YPOBHS YMACTOTbI.

KonnuecTBo 3arpAa3HAaOLWMX BeLecTB B 06pa3sLe MOXHO onpeaenutb Tpems cnocob6amu ¢ NoOMOLLbIO:

- Maccbl ocTaTka (n1abopaTopHbIinl TecT);

- 0bbema ocTaTka (nabopaTopHbIi TecT);

- CBETOMpOnyCcKaHus.

A.6.2 Macca ocTaTka
M3BecTHoe konuyecTBo MS penpeseHTaTMBHOI NPo6bl HEhMILTPOBAHHOMO NCMOMb30BAHHOTO PacTBOpPUTENs Nnome-
LwatoT B He6O/bLLONM CTakaH 15 B3BELUMBAHWSA U BbINApUBAlOT AOCYXa, CTapasch He NeperpeTb OCTaTOK, M yCTaHaB/IMBAKOT
maccy T2 ocTaTka. Takum e 06pa3om OnpefensloT maccy octatka T 1 0T aHa/iorM4yHoOro Ko/ivyecTBa YMCTOTO Hewc-
nonb30oBaHHOro pacTeoputens. PasHula B Macce Mmexzy AByMsi ocTaTkamu U KO/IMYeCTBOM MCMO/Ib30BaHHO penpeseH-
TaTMBHOI NPOGLI CBSA3aHa € O6LLMM KONMYECTBOM MV MCMOMb30BAHHOTO PacTBOPUTENA W NMPUMEHSIETCA A/ BblYUCNEHNS
KONMYecTBa yAasleHHbIX OCTATOYHbIX 3arpsA3HeHuii Ha KBafpaTHblli MeTp TC oYMl EeHHOl NoBepxHOCTU nnowagsio A no
hopmyne
(m2-m<)MyiMs (ar)
c A

rpe T 1 — macca octatka (YMCTOro pacTBopuTens), Mr;
T2— macca octaTtka (MCrno/fib30BaHHOIO PacTBOPUTENISA), MT;
Ms — macca penpeseHTaTuBHOro obpasua (MCnosib30BaHHOIO pPacTBOPUTENS), T UIN KT;
My — o6was macca Mcnonb3oBaHHOTO PacTBOPUTENS, T UK Kr;
A — nnowaab NOBEPXHOCTU OYMLLAEMOr0 KOMMOHEHTA, M2;

TC— Mmacca 3arpsi3HeHusl, NPUCYTCTBYIOLLErO HA OUMLLEHHO naowaamn, T/M2.

A.6.3 O6bem ocTaTtka

OTMepeHHOe KO/IMYeCcTBO MPO6bI MCMNOIb30BAHHOIO HEqUbTPOBAHHOIO PAacTBOPUTENS MOXHO MOMECTUTb B NpO-
3payHbIii CTEKIAHHBIA KOHTeHep u BbiNapuTb gocyxa. O6bem ocTaTka MOXeT 6biTb M3MepeH HenocpeAcTBEHHO W uc-
nonb30BaH AN1A pacyeTa 06bema yAanieHHOro 3arpa3HaoLWero Belectsa Ha kBagpaTHbliA METP OUULLEHHOW NOBEPXHOCTMY.
Bonbluell YyBCTBUTENBHOCTU MOXHO AOCTWYb MyTEM MOC/e0BaTe/IbHOrO BbiNapnBaHUA KOMMYECTB OLHON v TOW Xe nap-
TUW 3KCTParMpoBaHHOrO PacTBOPUTENSA B OLHOI W TOW Xe CTEKNSHHOW eMKOCTW.

A.6.4 CaeTornponyckaHue

O6pa3seL, NCnosb30BaHHOr0 HeIbTPOBAHHOIO PacTBOPUTE/IA CPABHMBAIOT C 3Ta/IOHHLIM 06pa3LOM HEeWCnonb30-
BaHHOrO pacTBOpPUTENS NyTeM CPaBHEHWUSi NPONycKaHUsi cBeTa Yepes ABa 06pa3ua 04HOBpeMeHHO. PasHuua B LuBeTe uam
cBeTonornoweHnn, a Takxke B coaepXaHun 4actuy, paCTBopVITEI'IeM ABNAETCA KayeCTBEeHHbIM MoKa3aTesieM KoJsinyectBa
pacTBOPEHHbIX 3arpsasHALLWKX BewecTs. KonmyecTBo /06bIX 3arpa3HALMX BewecTB B 06pasLie MOXET ObiTb OLLEHEHO C
NoMOLLbI0 METOAOB aHasm3a, HanpuMmep, C UCMOJIb30BaHNEM YNbTPAONETOBOIO UM UH(PAKPACHOTO U3NTYyUYEHUSI.
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MpunoxeHve b
(cnpaBo4HOE)

NcnbiTaHne Ha U3rMG rM6KNX pykKaBoB U3 MeTasl/IMYECKUX MaTepunasioB, PeKOMeHA0BaHHbIX
AN KPUOTEeHHOTo NMPUMEHEeHUs

Mbkne pykaBa criefyeT UcnbiTaTb Ha M3rM6 NPYM HOMUHA/ILHOM AAB/IEHWN.
IMbknii pykaB pacrnonaralT Tak, 4Tob6bl ero paguyc msrméa RC ocTaBasics MOCTOSHHLIM BO BpPEMs WCMbITaHWs

(cm. pucyHok B.1).
4

1— ncnbITyeMblii TMGKWIA pykaB; 2 — 3aKpensieHHbIN KOHeL, pykaBa; 3 — onopa ANsi pykasa; 4 — UMIVHAP 415 NoJaun CxaToro Bosayxa
(anvHa xopa nopLuHsa 250 mm)

PucyHok B.1

McnbiTaHne NpoBoAAT NpU KOMHATHOM TemnepaType, Npu 3TOM FMOKME pykaBa pacnonaratoT Tak, YToObl OHU 06-
pasoBbiBaIN FOPU3OHTANbHY WM BEPTUKa/IbHYO MET/I0, Kak NokasaHo Ha pucyHke B.1, a ANnvHbI TMOGKNX pyKaBoOB, Nog-
nexawmx UcnbiTaHUsM, AO/MKHbI COOTBETCTBOBATbL 3HAYEHMAM, NpuBefeHHbIM B Tabnuue B.1.

Ta6bnuuya Bl — O6wWwas ANnHa UCMLITYeMOro rméKoro pykasa

HomuHanbHbIi gnameTp DN 6 8 10 12 15 20 25 32 40 50 65 80 100

Paguyc nsrnéa Rc, mm 140 165 190 210 250 290 325 380 430 490 580 680 750

[nvHa ucnbiTyemoro rméko- 685 785 885 965 1125 1250 1425 1645 1845 2085 2445 2845 3125

ro pykaBsa, MM

OfVH KOHeLl, TMOKOro pykaBa HEO6GXO4MMO 3aKpenuTb. [pyroil KoHel, noagepranT NeEPeMeHHOMY HanpsXeHuo na-
pannenbLHo ocy MMBKOTo pykaBa C MHTEHCUBHOCTbI OT 20 A0 60 UMKIOB B MMHYTY. O6uiaa A/iMHA Xo4a A0/KHA COCTaB-

natb 250 mm.
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MpunoxeHve B
(cnpaBo4Hoe)

McnblTaHue Ha n3rnb rmbkux PyKaBOB U3 HEMETaJ/IJTUHECKNX NN KOMIMO3NTHbIX MaTepuasioB

rMGKne pykasa cfiedyeT UCMbITaTb Ha M3TMG NPU HOMUHA/ILHOM AAB/IEHUN.
MMGKWiA pykaB pacnosaratoT Tak, 4Tobbl ero paguyc nsrnba RcocTaBasics NOCTOSHHLIM BO BpeMsi UCTbITaHus. Kpo-
Me 3TOro, fnocfie 3akpensieHnus BXOAHOrO0 U BbIXOAHOIO (OUTWMHIOB Ha KOHLLAX pykaBa CO34aloT KPYTALMA MOMEHT myTem

noBopoTa O4HOro PUTUHra OTHOCUTEsIBHO APYroro Ha 1° (cM. pucyHok B.1).

1— uncnbITyeMbli TMbkuiA pykas; 2 — 3aKpensieHHbI KOHeL, TMbKoro pykasa; 3 — onopa A/1s rmokoro pykasa; 4 — UMAMHAP ANS nojayun
CXaToro Bo3gyxa, YCTOWYMBBIA K CKpyUMBaHWO (AnvHa Xoda nopluHa 250 MM); a — nogava KpUoreHHOM XUaKocTu

PucyHok B.1

WcnbiTaHne npoBOAAT Npu KOMHATHOM Temnepatype, Npu 3TOM MM6KMe pykaBa pacnosnaraloT Tak, UTo6bl OHU 06-
pa30BbIBA/IN FOPU3OHTA/IbHYI0 WM BEPTMKA/IbHYIO NET/o, Kak Noka3aHo Ha pucyHke B.1, a ANMMHbI TMBKMX PYKaBOB, NOA-
Nexalymx UCMbITaHUSM, 4O/KHbI COOTBETCTBOBATL 3HAUYEHUSIM, NPUBELEHHLIM B Tabnuue B.1.

Ta6nunuya B.1l — O6was AnnHa MCNbITYeMOro rmbkoro pykaesa

HomuHanbHblit anametp DN 6 8 10 12 15 20 25 32 40 50 65 80 100
Paguyc nsrnéa Rc, mm 140 165 190 210 250 290 325 380 430 490 580 680 750

[OnvHa ucnbiTyemoro rmékoro 685 785 885 965 1125 1250 1425 1645 1845 2085 2445 2845 3125
pykaBa, MM

MGKWiA pykaB B c60pe NoABepratoT CEPUM UCTIbITAHWUA C MHTEHCUBHOCTLIO OT 20 A0 60 LMKMIOB B MUHYTY Napasnsenb-

HO ocu pykasa. O6uwias AnvMHa xofa Ao/KHa cocTaBnATb 250 MMm.
M6KMIA pykaB AONOMHUTE/IbHO MOABEPraiT NepnognNYeckoMy OX/TaxAeHWo NyTeM NoAadun KPUOTreHHOW XWAKOCTU B
Havasne ucnbiTaHma 1 nocne kaxabix 1000 uuknos. BBOAAT AocTaTovyHOE KOMIMYECTBO XWUAKOrO asoTa, YToObl rapaHTupo-

BaTb, YTO MOKMWIA pykaB JOCTUIHET TeMNepaTypbl XUAKOro a3oTa.
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TexHuyeckuii pernameHT
TaMOoXeHHOro co3sa
TP TC 032/2013

MCO 21012:2018
MCO 10806:2003

MNCO 21028-1:2016

MCO 21010:2017

NCO 23208:2017

Bubénnorpadusa

O 6e30MacHOCTV 060pya0BaHUs, paboTatoLLEero noj U36bITOYHLIM AAB/IEHNEM

Cocyabl kpuoreHHble. PykaBa (Cryogenic vessels — Hoses)

Tpy6onpoBogbl. PUTUHIN ANA TOPPUPOBAHHbLIX MeTanimyeckux pykaBos (Pipework —
Fittings for corrugated metal hoses)

Cocyabl KpuoreHHble. TpeboBaHUs K yAapHOIN BA3KOCTW MaTepuasioB npu KPUOTeHHOM
Temnepartype. YacTtb 1. Temnepatypbl Huxe -80 °C (Cryogenic vessels — Toughness
requirements for materials at cryogenic temperature — Part 1. Temperatures below
-80 degrees °C)

Cocygabl KpuoreHHble. CoBMecTMMOCTb rasa c matepuanamm (Cryogenic vessels —
Gas/materials compatibility)

Cocyabl KpuoreHHble. YuctoTa KpuoreHHoro o6opypoBanusa (Cryogenic vessels —
Cleanliness for cryogenic service)

depepanbHblil 3aKoH 0T 22 utona 2008 . Ne 123-03 «TexHuyeckuii pernaMeHT o TpeboBaHuMAX NnoxapHoi 6esonac-

HOCTUN»
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YK 621.643.3-034:006.354 OKC 23.020.40

KnwyeBble cnosa:

23.040.70

KpUOreHHble COCYAbl, KOMOTEeHHbIe TMBKMe pykaBa, o6liMe TexHuyeckue Tpe6oBaHus
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