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Mpeancnoeue

1 MOOMOTOBJIEH ObwecTBOM ¢ orpaHM4YeHHOW OTBETCTBEHHOCTbH [lepBas MHHoBauuoHHas Mex-
oTpacneeas Komnanus BogopogHeix TexHonoruin « Pycckuin Bogopoao» (OO0 MAMK BT «Pycckuin Bogopon»)
n ®epepanbHbiM rOCYAapCTBEHHBIM aBTOHOMHbBIM OBOpa3oBaTenbHbIM yYpexaeHUemM BbiClero obpasoBaHus
«Cunbupckunin hepepanbHblil yHUBepcuteT» (PrAQY BO CO®Y) Ha ocHoBe coBCTBEHHOMO NepeBoaa Ha PYCCKUR
A3bIK aHMMOA3LIYHOM BEPCUM CTaHOAapTa, yKa3aHHoro B NyHKTe 4

2 BHECEH TexHuueckum komuTeToM no ctaHgapTtusaumm TK 029 «BogopoaHblie TEXHONOrMU»

3 YTBEPXAEH W BBEAEH B AEVCTBWE Mpukasom PegepanbHOro areHTcTea no TEXHU4YecKoMy pe-
rynupoBaHnio U MeTponorin ot 28 nekabpsa 2024 r. Ne 2076-cT

4 Hactoawui cTaHgapT WAEHTUYEH MexayHapopgHomy cTtaHpapty MCO 16111:2018 «YcTponcTtea
ONA  XpaHeHua rasa TpaHcnopTupyemble. Bogopon, normowaemsbin obpaTvuMbiM  rMapuaoM MeTanna
(1SO 16111:2018 «Transportable gas storage devices — Hydrogen absorbed in reversible metal hydride»,
IDT).

MpW NpMMeEHeHUM HaCTOSILLEero cTaHgapTa pekoMeHayeTca UCNoMNb3oBaTh BMECTO CCbINOYHbIX MEeXay-
HapoAHbIX CTaHOAPTOB COOTBETCTBYHOLLME UM HAaLMOHAmNbHbIE CTAHAAPTLI, CBEJEHUS O KOTOPbLIX NPpUBEAEHb! B
OononHUTensHOM npunoxeHun JA

5 BBAMEH IOCT P 54114—2010

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHbl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmu3sayuu 8 Pocculickol ®@edepauyuu». MHgpopmayus ob us-
MEHEeHUSX K HacmosilemMy cmaHdapmy rnybrnukyemcs  exe200HOM (M0 COCMOSHUK Ha 1 sHeaps mekyuweao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanbHble cmaHlapmei», a oguyuanbHbil MeKkcm usMeHeHul
U ronpasoKk — 8 exXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosuweao cmaHlapma coomeemcemeyroujee ysedomieHue bydem
onybnukoeaHo 8 bruxaliweMm ebINyCcKe eXeMecsyHo20 UHGOPMAUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeemcemayouw,as UHGhopmayus, yeedoMIeHUe U MeKCmbl pa3Mewaimcs makxe 8 UH-
ghopmayuoHHol cucmeme obuiezo nonk30eaHus — Ha oguuuansHoM calime @edepanbHo20 azeHmcemea rno
MexHUYecKoMy peaynupoeaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© ISO, 2018
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

Mo Mepe TOro, Kak UCMONb3oBaHWe razoobpasHoro BoAOpoAa NEPexoouT U3 XMMUYECKON NPOMBILLEH-
HOCTMW B pasnuyHbIe HOBbIe 0BNacTy NPUMeHEeHUs, Tak1e Kak TONMUBO ANS TONMUBHLIX 3NeMeHTOB 1 asuraTe-
ner BHYTPEHHErO CropaHus, a Takke Apyrue cneuuanbHble NpUMeHeHns BoOOpoaa, HOBbIE M YCOBEPLLEHCTBO-
BaHHbIE TEXHOMOMMM XpaHeHUsl CTAaHOBATCA Bce Bonee BaXKHbIMUW. B 0fHOW M3 TaKKx TeXHOMOIMIA UCNonbayeTca
abcopbuwns Bogopoda cneluanbHbIMKA CnnasamMu. Takue crnnasbl MOTYT XPaHWTbCSA W TPaHCMOPTUPOBAaThLCA
B TBEPAOM BMAE, a BOAOPOL BMNOCMNeACTBUM BbICBOBOXOAETCS U3 HUX M UCMOMNb3YeTCA NpW OnpeaeneHHbIX
TEPMOOMHAMMUYECKX YCMOBUSX. HacTosALMIi cTaHaapT ONMChLIBAET YCMNOBMUS 3KCMIyaTauuu, KpUTepun npo-
EKTUPOBAHUS, TUMOBLIE UCTILITAHUS, CEPUINHBIE W MMAHOBLIE UCMLITAHWUA ONS NepenBUkKHbIX CUCTEM XpPaHEeHWs
BOOOPOAA HA OCHOBE MMAPWAOB METannoB, MMeHyeMblX MeTannoruapuaHele KoHTerHepbl (MI-KoHTenHepbl).
MI-KOHTeHepbl MOTYT UCMOMbL30BaThbCA B Ka4ecTBe KapTpUOXKER TOMMUBHLIX 3NEeMeHTOB, KOHTEeHHepoB Ans
XpaHeHusa BOAOPOAHOMO TOMMMBA, UCTOYHUKOB BbICOKOYMCTOTO BOAOPOAA, a TakKe 4Ma APYTUX Lenew.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

NEPEOBUXHBLIE YCTPOUCTBA U CUCTEMbI ANA XPAHEHUA
BOOOPOOA HA OCHOBE rmgPvMaoB METANNOB

Transportable devices and systems for hydrogen storage based on metal hydrides

Oarta BeegeHna — 2025—03—01
C NpPaBoOM JOCPOYHOr0 NPUMEHEHUA

1 O6bnacTb npuMeHeHus

HacToqawumin ctangapT pacnpocTpaHsaeTca Ha NepeaBUKHbIE YCTPOMUCTBA U CUCTEMBI A5 XpaHeHUs ra3o-
obpa3sHoro Bogopoda Ha OCHOBE TMAPUO0B METANNOB — MHOMOpPa3soBble HAaKONUTENbHbIE MeTannorMapuaHbie
KOHTelHepbl (nanee — MI-KoHTeliHepbl) ¢ BHYTpeHHUM obbemom He Bonee 150 N u MakcumanbHbIM paspe-
leHHbIM AaBneHneM He bonee 25 MIlMa, B KOTopbiXx Bogopoa ABNAETCH eMHCTBEHHOW NepeHoCUMOW cpeaon,
¥ ycTaHaBnmBaeT TpeboBaHWUs K X KOHCTPYKLMK U NPOEKTUPOBAHMIO, K MaTepranam, U3roTOBNEHWIO 1 SKCNy-
atauuun, a TakKe MeToabl KOHTponSA W ucnbelitaHnin MIM-koHTerHepoB. HacTosAwWwmWiA cTaHaapT He pacnpocTpaHs-
eTCcs Ha HakonuTenbHble MIM-KOHTelHepbl, NpegHasHauYeHHble Asl UCNONb30BaHWA B KAYeCTBe CTaLMOHAPHbIX
XpaHunuLy Tonnmuea Ha GopTy TpaHCMOPTHLIX CpeacTB, paboTawlmnx Ha BOAOPOLE.

2 HopmaTuBHbLIE CCbINKN

B HacTosWem cTaHdapTe MCNonb30BaHbl HOPMAaTHBHbIE CChIMKWM Ha CreAylowme cTaHgapThl [and gatu-
POBAHHBIX CChINTOK MPUMEHAIOT TOMLKO YKaszaHHOe M3haHvue CChIfIOYHOro cTaHgapTa, ANs He4aTUPOBaHHbIX —
nocrnegHee U3gaHve (BKMYasn BCe U3MEHEHNS)]:

ISO 7225, Gas cylinders — Precautionary labels (FazoBbie 6annoHbl. OTUKETKN C NpeaynpeanuTenbHbIMMI
HagnucaMm)

ISO 7866, Gas cylinders — Refillable seamless aluminium alloy gas cylinders — Design, construction
and testing (FasoBble GannoHbl. BeclwoBHbIe ra3oBblie GannoHel U3 anMWHNEBOrO CMNaBa MHOIOPa3CBOro
ncnonb3osanus. [poekTUpoBaHue, KOHCTPYKUWMA U UCNbITAHWA)

ISO 9809-1, Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and
testing — Part 1: Quenched and tempered steel cylinders with tensile strength less than 1100 MPa ([a3oBble
fannoHel. BeclwoBHbIe razoBble 6annoHbl MHOFOPA30BOro UCMOMNb30BaHUSA. MNpoeKTUpoBaHUe, KOHCTPYKUMS 1
ncneiTaHusa. YacTe 1. 3akaneHHble U oTNyLeHHbIe cTanbHble BannoHbl ¢ Npeaenom NPoYHOCTY NpK pacTsaxe-
HuM MeHee 1100 MMMa.)

ISO 9809-2, Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and
testing — Part 2: Quenched and tempered steel cylinders with tensile strength greater than or equal to
1100 MPa (lazoBbie bannoHbl. becloBHble rasoBble BannoHb MHOrOPa30BOro MCNoMb30BaHUA. [poekTupo-
BaHWe, KOHCTPYKUMS 1 ucnbiTaHus. Yactb 2. 3akaneHHble W OTNyLeHHbIe cTanbHble BannoHbl ¢ npegenom
MPOYHOCTM NPU pacTskeHun bonblue unu pasHom 1100 Mla.)

ISO 9809-3, Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and
testing — Part 3: Normalized steel cylinders (lfazoBbie 6annoHbl. BeclwoBHble razoBble HannoHsLl MHOrOpaso-
BOro Wcnonb3oBaHus. [poekTupoBaHne, KOHCTPYKUMA W ucnbiTaHnda. HacTte 3. Hopmanu3oBaHHble cTanbHble
GannoHbl)

ISO 10297:2014, Gas cylinders — Cylinder valves — Specification and type testing (FasoBkie bannoHbl.
BeHTunu 6annoHHble. TexHW4Yeckne xapakTepucTUKM U TUMOBBIE UCTIBITAHKUS)

MapaHune ochbuumnansHoe
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ISO 11114-1, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 1:
Metallic materials (bannoHbl razoBblie. COBMECTMMOCTb MarepuaroB, U3 KOTOPbIX M3rOTOBMNEHbI BanmnoHbl 1
KnanaHbl, ¢ cogepXumeiM rasomM. Yacte 1. MeTannuyeckue matepuanel)

ISO 11114-2, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 2:
Non-metallic materials (bannoHsl razoBsie. COBMECTUMOCTb MaTepPUanoB, U3 KOTOPbLIX M3roTOBNeHbl 6annoHbl
W KnanaHbl, C COAePKMMbIM razom. Hactb 2. Hemetannuyeckue marepuanbl)

ISO 11114-4, Transportable gas cylinders — Compatibility of cylinder and valve materials with gas
contents — Part 4: Test methods for selecting steels resistant to hydrogen embrittlement (BannoHbl razoseie
nepeHocHble. COBMECTMMOCTE MaTepuanoB, U3 KOTOPLIX W3rOTOBMNEeHbl BannoHbl U KnanaHbl, ¢ COAEPXKUMbIM
razom. YacTe 4. MeTogbl ucneliTaHua Ansa Beibopa MeTannMyeckMx Matepuanos, YCTOWYMBBIX K BOGOPOAHOMY
OXPYMUYNBAHUIO)

ISO 11119-1, Gas cylinders — Refillable composite gas cylinders and tubes — Design, construction and
testing — Part 1: Hoop wrapped fibre reinforced composite gas cylinders and tubes up to 450 | (BannoHsl ra-
30Bble. [a30Bble KOMNO3UTHbIE 6annoHbl U TPyObl MHOFOKpaTHOTO NpUMeHeHus. MNpoekTUpoBaHNUE, KOHCTPYK-
Lusa ¥ MeToAbl ucnbiTaHuid. YacTe 1. Masoeble KoMNo3uTHbIe 6annoHbl 1 TpyGel ¢ 060N0YKOH N3 BONOKHUTA MO
LMMNMHOPUYECKOM YacT BMECTUMOCTbI0 a0 450 )

ISO 11119-2:2012, Gas cylinders — Refillable composite gas cylinders and tubes — Design, construction
and testing — Part 2: Fully wrapped fibre reinforced composite gas cylinders and tubes up to 450 | with load-
sharing metal liners (bannoHel razoBele. [a30Bble KOMNO3UTHLIE BannoHbl ¥ TPYObl MHOFOKPATHOTO NPUMEHE-
HWs. MpoeKTUPOBaHWE, KOHCTPYKLUUS N METOAbI UCMbITaHWWA. HacTb 2. [a30Bble KOMNO3UTHbIE BannoHbl 1 Tpy-
Bkl ¢ 06onoYkon U3 BONOKHUTA MO BCEW NOBEPXHOCTYM BMECTUMOCThLI0 A0 450 N v ¢ HecyLMM MeTanm4yeckum
nenHepom)

ISO 11119-3, Gas cylinders — Refillable composite gas cylinders and tubes — Design, construction and
testing — Part 3: Fully wrapped fibre reinforced composite gas cylinders and tubes up to 450L with non-load-
sharing metallic or non-metallic liners (bannoHbl rasosble. [a30Bble KOMNO3UTHEIE GANMOHbI U TPyGbl MHOTO-
KpaTHoro npuMeHeHus. MNpoekTUpoBaHne, KOHCTPYKLMA U MeToabl UCMbiTaHuiA. YacTe 3. Ma3oBbie KOMMAO3NUT-
Hele BanmnoHbl ¥ Tpybbl ¢ 060NOYKON N3 BONOKHMTA MO BCEN MOBEPXHOCTY HEe HEeCYLUero MeTannmnyeckoro um
HeMeTannMyeckoro nenHepa BMecTMMOCTbO Ao 450 n)

ISO 14246, Gas cylinders — Cylinder valves — Manufacturing tests and examinations (bannoHsl razo-
Bble. BeHTUNM razoBbix 6annoHoB. Npon3BOACTBEHHbLIE UCMbITAHWUSA U KOHTPOMb)

ISO 14687 (all parts), Hydrogen fuel — Product specification (BogopogHoe Tonnuneo. TexHU4eckue yc-
NOBWUSI HA NPOAYKT)

ISO 16528-1, Boilers and pressure vessels — Part 1: Performance requirements (KoTnel 1 cocyael, pa-
BoTtarwowume nog nasneHnem. Yacte 1. TpeboBaHus kK paboynm xapakTepucTukam)

UN Recommendations on the Transport of Dangerous Goods: Model Regulations (PexomeHgauun OOH
Mo nepeBO3ke OnacHbIX rpy3oB. TUNoBble NpaBsuna)

3 TepmuHbI 1 oNnpegeneHusn

B HacTosweM cTaHgapTe NPUMEHEHBI Creayloline TePMUHBI C COOTBETCTBYIOLLMMU ONpeaeneHuamm.

NCO n M3K mcnonb3ytoT TepMUHonornyeckue 6asbl AaHHbIX, UCMONb3YeMbIe B LEensx cTaHgapTusauumn
no cnefywwmm agpecam:

- nnatdopma oHnanH-npocmoTtpa MCO: goctynHa no agpecy https://www.iso.org/obp;

- 3nekTtponeaus M3K: nocTtynHa no agpecy http://www.electropedia.org/.

3.1 abcopbupoBaHHbIK (absorbed): MornolweHHLIA 1 yaepKuBaemblid 3a cHeT oBpa3oBaHus CBA3YID-
LMX B3aUMOLENCTBUIA B 0ObemMe MaTepuarna KOMMOHEHT.

3.2 paBneHue paspbiBa (burst pressure). MakcvmanbHoe gaBneHue, cosgasaemoe B MIM-KoHTeliHepe
NMpW UCMBLITAHMN HA pa3pyLUeHne.

3.3 pac4yeTHbIN Npeaen HanpskeHun (design stress limit): OBwas Harpy3ka, cosgaBaemas Hanpsxe-
HUSMW, KOTOpas AOMNYCTUMA ANs CTEHOK 000NoYKK.

Mpumevyanune — B obuen Harpyske y4nTbIBaIOTCH Kak aBMNeHMe ra3a, cosgaBaemoro B MIM-koHTeHepe, Tak u
OPYr1e HanpskeHus, HanpumMep CBA3aHHbLIE C pacLUMpPeHMeM Craea, NorfoLamnLero Bogopoa.

3.4 kapTpuax gna TonnuBHoro anemexTa (fuel cartridge): MIM-KoHTERHEp, B KOTOPOM XpaHWUTCH BO-
4opon, Ons MCNonb30BaHWs B KadecTBe TOMMMBa, NOAABAEeMOro B TOMIIMBHLIA 3M1EMEHT Yepe3 KpaH(bl),
perynupyowuii(e) nogavy Tonnvea.

2
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3.5 gaBneHue nonHon nponyckHou cnocobHocTu (full flow capacity pressure): [laBneHue rasa, npu
KOTOPOM YCTPOMCTBO cOpoca AaBneHusl NONHOCTLI OTKPBITO AN ob6ecnevyeHns MakcumanbsHOro noToka raza.

3.6 cnnage, abcopbupyrowun sogopop (hydrogen absorbing alloy) MaTtepuan, cnocoBHbIA COEANHATh-
¢Aa ¢ razoobpasHeiM BOAopoaoM ¢ obpasoBaHueM obpaTUMOro MeTannmMyeckoro ruapuaa.

3.7 BHyTpeHHUI anemMeHT (internal component): CTpykTypa, MaTpuua, Matepuan Unm KOHCTPYKLMS,
copepxallasca BHyTpu obonodkn (3a ucknioveHwem Bogopoda, abcopbupyllero Bogopoa cnnaga v ruapua
meTanna).

MpumeyaHue — BHYTPEHHWE aNEeMeHTbl MOTYT UCMOMNb30BATLCA ANA OCYLLECTBMNEHUS Tennonepenayu, orpa-
HUYEHWSA NepeMeLleHnsa rmapuaa Metanna/abcopbupylerc Bogopos cnnaea w/unv npegoTepallare YpeaMepHoe Hamnps-
JKEHUWE Ha CTEHKM 0BONoYKM, BEI3BAHHOE paclUMpeHUeM ruapuaa.

3.8 BHYTpeHHUN 06kem (internal volume): BHyTpeHHAS BMECTUMOCTE 0B0NMOYKM.

3.9 makcumanbHoe pa3pelleHHoe gaBnenue; MP[ (maximum developed pressure, MDP): Hanbonb-
liee MaHOMeTpUYeckoe AaBneHue rasa, cozgaBaemMoe B MI-koHTelHepe Npyv HOMWHaNbLHOM 0bbeMe BOAO-
pOAa W paBHOBECWM NPKU HOPManbHBIX YCNOBUAX paboThl UM HOPMarbHbIX YCIOBUSIX KCNNyaTaLMm, Makcu-
MarnbHOE U3 ABYX NepeYncrneHHbIX.

MpumedaHue — TepMUH «MakCUManbHO paspelleHHoe OaBreHue» creunansHo npegHasHadeH ana meTan-
MOrMOPWAHBIX CUCTEM, YTODLI HE MyTaTh €ro ¢ TEPMUHAMM «MaKcuMmansHo gonyctumoe pabodee gasnexue (MOPO)» u
«paboyee gaBneHne», UCMomnb3yemeiMi B OPYrMx MexayHapogHbix ctaHgaptax MCO.

3.10 meTtannuyeckuin ruapua (metal hydride): Teepabiii MaTepran, nonyyarLWwWincs Npu peakummn Bo-
Jopoga ¢ abcopbupyoLnm BOOOPOL CNIIaBoOM.

3.11 meTannorngpuaHbin KoHTerWHep; MI-koHTenHep (metal hydride assembly, MH assembly): Non-
HOCTBIO YKOMMIIEKTOBaHHAs CMCTEMa XpaHeHWsl BO4OpOoAa, BkNw4awwas B cebs kopnyc, ruapua Metanna,
perynaTop AaBneHus, 3anopHelid BEHTUNb, Apyrie AONONHUTErNbHbIE YCTPONCTBA U BHYTPEHHUE KOMMOHEHTHI.

MpumedyaHune 1— MI-KOHTEMHED COOEPXUT NEPBUYHbLIA 3aNOPHLIA KNanaH.
MpumedvaHune 2— KapTpuax onsa TONMWBHOMO anemMeHTa SBnseTca pasHoBMAHOCTLI0 MIT-KoHTeHepa.

3.12 HopmanbHble ycnoBWA akcnnyaTtauun (normal operating conditions): lnanasoH Takux 3Ha4eHWA,
KaK JaBfneHne, TemnepaTtypa BHelHel obonoykn MI-koHTelHepa, pacxoga Bogopoda, kadecTea sogopoga u
T.A., YKa3aHHbIX ONA BCeX onepauyi UCNonb3oBaHUs M HanoIMHeHWs.

3.13 HopmanbHbIe ycrnoBuA obcnyxuBaHuA (normal service conditions): [Jwanas3oH 3Ha4yeHWid Ta-
KMX NapamMeTpoB, Kak AaBneHvue, TeMmnepartypa cpefbl, B KOTOPbIX YCTPOMCTBO MOXET HaxoAUTbCA BO Bpems
TPaHCNOPTMPOBAaHUA U XPaHeHNS.

3.14 yctponcTtBO cbpoca gaBneHus; YC[ (pressure relief device, PRD): YcTpolicTeo, npegHa3HaqeH-
HOe ANnSA npefoTBpalleHus paspbiBa (paspyweHus) MIM-koHTelHepa B cnyyae M30bITOMHOTrC OaBAeHUs unu
BO34EeNCTBMSA NNamMeHu.

MpumeyaHune — YcTporcTBo cbpoca AaBneHus MoxeT «cpabartbiBaTe OT AaBNEHUA», TO ecThb BblTb HACTPO-
€HO Ha 3Ha4YeHue OaBNeHUA, UMW MOXET «cpabaTbiBaTe OT TEMNEPATYPLI», TO eCTk ObITh HACTPOEHO HA TEMMNEPAaTYPHBIN
pexumM. YcTponcTBo cbpoca gaBneHra MoXeT BbiTe Kak «cpabaTtbiBalowmM OT AaBneHuaA», Tak 1 «cpabarteiBalowmm oT
TeMnepartypbi».

3.15 knanaH c6poca gasnenus; KC[ (pressure relief valve, PRV): YcTpoiicTBo, ncnonb3yemoe ans
3alWUTBl CMCTEMbI OT NOBPEXAEHMI YpeamepHbiM gaenedvem (KCL).

3.16 HoMuHanbHLIW 06BeM (rated capacity): MakcumansHOe KONUYECTBO BOAOPOAA, BblAeNnAemMoe npu
yKa3aHHbIX YCNOBUAX.

3.17 HomuHansHoe AaaBneHue 3anpaeku; HAO3 (rated charging pressure, RCP): MakcumansHoe gaB-
neHne, KOTOpoe MOXeT ObiTb CO3aHO0 ANA 3anpaBky M -KoHTelHepa BOAOPOAOM.

MpumeuvaHnune — HA3 He obazaTtenbHO JOMKHO COOTBETCTBOBATE NNATO PAaBHOBECHOrO AaeneHua abcopbupy-
loLEero BOOOPOA Cnnaea.

3.18 obpaTumbli rugpua metanna (reversible metal hydride): Metannuyeckunid rugpua, 4nNs KOTOPOro
CyLLeCTBYeT paBHOBECHOE COCTOsHMe Mmexdy abcopOupylolwmMM BOOOPOA CMaBoM, rasoobpasHsiM BOOOPO-
AOM 1 MeTannM4ecknm rmapuaom.

MpumedyaHue — M3aMeHeHWs OaBMNEHUA N TEMNepaTypbl CMELLAT paBHOBeCHe, obecneynBatoLlee obpasosa-
HUE UMK pasnoXeHWe METANMMYEcKoro rmapuaa Ha cnnas, abcopbupyioLmin Bogopod 1 razoobpasHbiii Bogopoa.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 7/42
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-16111-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69890
https://gostexpert.ru/gost/gost-16111-2024?utm_source=pdf&utm_medium=69890&utm_term=page

FOCT P NCO 16111—2024

3.19 paspsbiB (rupture): Paspywenue obonovku, cnocobcTeyowee 66ICTPOMY M MIHTEHCMBHOMY BbICBO-
BoXAEHMI0 HAKOMMEHHON JHEPTUW.

3.20 obonouka (shell): EmkocTs nboit popmbl (LMNMHAPUYECKAs, NpuamMaTudeckas, Kybuueckas u
4p.), cogepxawas B cebe razoobpasHblii Bogopoa, MeTannuyeckui ruapua u opyrue BHyTPEHHWE 3NEeMEHTHI
MI -koHTenHepa.

Mpumevyanune — ObBonoukon MoxeT BbITe rasoBbln HannoH, cocyad BbICOKOTO AaBNeHWs U1 pesepeyap Apy-
roro Tuna.

3.21 ypoBeHb HanpsaxeHur npu BozgencTtBumn MP[L (stress level at MDP): CymmapHoe Bo3aelncTeme
BCEX Harpy3oK Ha cTeHKy 060Moyky, Bbi3BAHHOE MEeTannorapuaHbLIM martepymanom npu HOMUHaNbLHON eMKO-
CTW, razoobpasHbIM BOAOPOAOM nof Bo3genctamem MPI 1 ApyriMy MeXaHW4ecKrMM Harpyskamu.

3.22 paBneHue ucnbitTaHuA (test pressure): N3bbiTo4HOE AaBneHne, Npu KOTOPOM MPOBOAWUTCH UCTbI-
TaHue MI-koHTeMHepa 1 ero aNemMeHTOB Ha NMPOYHOCTE U FEPMETUHHOCTD.

4 YcnoBusa paboTbl n 06CnyXUBaHUA

4.1 NaBneHue

4.1.1 MakcumanbHo pa3pelleHHoe paBneHue (MPO)

3HaueHne MP[ 0omkHO ycTaHaBNUBaTLCA M3rOTOBMTENEM C YYETOM 3HAYEeHW TeMnepaTypsl U AaBne-
HMA ons rmgpyvaa metanna. 3HadeHne MPI He gomkHo npeBbiwaTte 6onee yem B 0,8 pasa 3Ha4eHne gasne-
HUA ucnbiTadna. MPI He gomkHO npeBbiwaTh 25 Mla.

4.1.2 HomnHanbHoe gaBneHue 3anpasku (HO3)

3HaueHne HO3 OOMKHO yKasbiBAaTbCA WM3rOTOBMTENEM ANS WUCKIMHYEeHUS BO3MOXHOCTW 3anpaBku Mpu
OaBMneHUn, KOTOPOe MOXET MPUBECTU K HAMNPSKEHUSM B CTEHKe 0DOMOYKM, MPEeBLILLAKLWMM A0NYyCKaeMble.

4.1.3 YpoBeHb HanpsxeHun npu MP[L,

YpoBeHb 3Ha4eHu HanpsxkeHunin npn MPL gonxeH ykasbiBaTbCH U3roTOBUTENEM Ha OCHOBaHWW CBONCTB
abcopbupyrwwero Bogopog cnnasa, MPL BHyTpu MIT-KOHTeHepa U OApYrnx MexaHW4Yeckux Harpysok.

4.2 HomuMHanbHasaA BMECTUMOCThb

3HayeHWe HOMWHAMBHOW BMecTUMOCTU MI-KOHTelHepa OOMKHO YKa3bliBaTbCS U3TOTOBMTENEM B e4UHU-
Liax Macchl Bogopoaa.

4.3 Inana3oHbl TeMnepaTyp

4.3.1 Inana3oH TemnepaTyp Npu aKcnnyatauuu

3Ha4yeHnsa MUHUMAanNbEHOW M MakcMManbHoW TeMnepaTyphbl, Npy KoTopbix MIM-KOHTEHep MOoXeT HopMmarb-
HO 3KCMNNyaTUpPOBaTLCH WM KOTOPbLIE YKa3blBaeT N3roTOBUTENb.

4.3.2 Pabounin gnanasoH TeMmneparyp

3Ha4eHnss MMHUManbLHON U MakCcMManbHOW TemnepaTypbl 000N04YKK NPKU HOpPMarbHbIX pabo4Ynx ycnoeu-
AX OOIMKHbI COCTaBNAThL OT MUHYC 40 °C (MMHMManbHoe 3HadeHue) oo nnoc 65 °C (MakcumanbHoe 3Ha4YeHue).
Ecnun makcumanbHas U MMHMManbHas TeMneparypbl KOPnyca OTNM4aTcsa OT yKa3aHHbIX, OHW LOIMKHbI DbITh
YyKa3aHbl U3roTOBUTENEM.

4.4 BnnAaHne BHeWHUX thakTopoB

Mpegnonaraetcs, Yto MI-koHTeHepbl ByayT NogBepraTbCs BO3OENCTBUIO BHELIHUX (DaKTOPOB, HANpu-
mMep Bubpauum M yoapam, pa3HbIM YPOBHSAM BMAXHOCTW W KOPPO3UWM HAa MPOTSKEHMM BCEro cpoka cnyxbbl.
WM3aroToBMTENbL OOMKEH yKa3biBaTb NapaMeTpbl OKPYXalLWen cpeabl, B KOTOPOA MOXET 3KCMnyaTupoBaThLCH
Ml -koHTerHep.

4.5 Cpok cnyx0bl

Cpok cnyx6bl MI-koHTelHepa LOMKeH YyKasbiBaTbCA U3TOTOBUTENEM ANS YCNOBWUIA aKcnnyatauum u ob-
CNy:KUBaHWUA, onNpeneneHHsbIX B HacToswem ctadgapTe. Cpok cnyxbbl He NPeBLIWAET 3HaYeHWe, yKkasaHHoe B
cTaHOoapTe, B COOTBETCTBUMM C KOTOpLIM Bbina paszpaboraHa obonouka (cM. 5.3).
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4.6 Ka4yectBO Bogopopga

KauyecTBo razoobpazHoro BogopoAa, KOTopbIA A0MKEeH UCNonb3oBaTkea Ans 3anpaBkn MI-koHTenHepa,
OOMKHO BbITh oNpeaeneHo M3rotoBuTenem B cooteseTcTBuM ¢ MCO 14687 (Bce YacTu) NNW 3KBMBANEHTHbIM
HauWoHanbHbIM CTaHOAPTOM.

Ecnu kayecTBOo BOAOpOAA cCuUMTaETCA KMHOYEeBbIM MapaMeTpoM, onpegensrwmm paboTocnocobHOCTb
Ml -KoHTenHepa, TO M3roToBUTENb MOXET BKIMIOYUTL MHPOPMALNIO O Ka4ecTBe BoAOopoaa B NacnopT Uagenus.

4.7 CneunanbHble YCNOBUA 3KCNnyaTaumMm U o6cnyxnsaHus

JlioBbie OononHUTeNLHLIe YCNoBUA, KOTopble HeobxoamMMbl Ana Ge3onacHoi akcnnyarauun, obpatleHus
1 ucnonb3oBaHust MM-koHTelMHepa, 4OoMmKHbI OblTh YKasaHbl M3rOTOBUTENEM.

5 TpeboBaHMA K NPOEKTUPOBAHUIO

5.1 O6wue TpeboBaHuA

Ml -KoHTelHep AOMmKkeH BbiTh CNPOEKTMPOBaH WM M3roTOBMeH TakuMm o6pazoM, 4Tobbl NPeaoTBpaTUTh
yTe4yKy BoAopoAa WK BLIHOC YacTvL, MeTannMyeckoro ruapuaa npyv HopmarnbHbiX pabodymx yCroBUaX aKC-
nnyaTauuu.

5.2 BbiGop maTepunanoB

5.2.1 O6wme TpeboBaHuMA

OnemeHTbl MI-KOHTEMHepa OOMmKHblI BbITh BbIMOMHEHbI M3 MaTepuanos, obecnednBawLmMx nx pabo-
TOCNOCOOHOCTE B TeYEHMEe BCEro CpoKa aKcnnyatauun. ArnemMeHTbl, KOTOpbIe Haxo4dTcsl B KOHTakTe ¢ raso-
obpasHbIM BOOOPOAOM W/MMKM MEeTannmMyeckum rugpuaoM, OOMKHbI ObITh B JOCTAaTOYHOW Mepe CTOMKAMU K
PU3NKO-XMMUYECKOMY BO3OEACTBUIO HAa HUX MPW HOPManbHbIX YCOBUAX aKCMNnyaTauuu Ons nogaepxaHus
3KCNnyaTauWoHHON LeNnOCTHOCTU U TepMEeTUHHOCTH 3aLLMTHON 0DOMOYKY.

Abcopbupyoline BOOOpPOL Cnnasbl W/Wnu MeTannorugpuiHblie Marepuarnsl, KOTOpble Knaccuguumpy-
I0TCH Kak B3pbiBYaTble BewecTsa Tuna | B cootTBeTcTBMM ¢ PekomeHgaumnamu OOH no nepeBo3ke onacHbIX
rpy30B, HEe AO0MKHbI Ucnonk3osaTtbcs B MIM-KoHTeHepax.

5.2.2 HapyXHble NOBEPXHOCTH

O6onouka MI-koHTelHepa, 3anopHeli knanaH, YC[O v gpyrue yCTpoNCTBa JOMKHBI ObiTb YCTORYUBLIMUA
K BHELIHWMM hakTopam, onpegeneHHbiM B 4.4. YCTOMYMBOCTL K 3TUM ycroBusM moxeT BbiTb obecneyeHa 3a
CYET MCMNOMb30BaHUA MaTepmanos, N3Ha4anbHO YCTONYUBbLIX K BO3OENCTBUIO BHELWHUX hakToOpPOoB, UMK NyTeMm
HaHEeCeHUs CTOMKUX MOKPbITUA Ha KOMMNOHEHTLI. BHelwHARA 3awmuTa moxeT BbiThb obecneveHa obpaboTkon no-
BEPXHOCTH, Aailleld HeobxoauMMylo 3aLUTy OT KOPPO3WW (Hanpumep, MeTannu3auus Unu aHo4WpoBaHUue)
MIN HAHECEHUWEeM 3aLUUTHLIX NOKPLITUIA (HAaNpUMep, OpraHuyYeckue coequMHeHusa unu kpacka). Ecnu HapykHoe
MOKPLITUE SIBNSIETCS YaCTbH KOHCTPYKLUMW, TO MOKPLITME OOMKHO DObiTb OLLEHEHO C WCMOMb30BaAHWEM O0MY-
CTUMbIX METOAOB MCMbITAHUN, YKa3aHHbIX B npunoxeHun B. Bece nokpbiTua, HaHocumble Ha MI-KOHTenHepbl,
OOMKHBI BbITh TAKMMK, YTOGLI NPOLIECC HAHECEHWA HE OKa3bliBan OTPULIATENbHOTO BIMAHWA Ha MEXaHU4Yeckue
CBOWCTBaA KOpNyca WNn XapakTepucTuku U paboTy OpYrMx KOMMOHEHTOB. [OKPbITUA OOMKHbI ObITh TakUMM,
uyTObbI 0BNErYMTL NIAHOBYH NMPOBEPKY B MpOLEcCe 3KCnnyaTauuu, a U3roToBUTENb AOIMKEH NPefoCTaBUTb
pekoMeHOauuMK no obcnyKUBaHUID MOKPLITUS BO BPEMS Takux NpoBepok Ana obecneveHwus pabotocnocob-
HocTu MI-KoHTeWHepa.

5.2.3 CoBMecTMMOCTb

JomkHa BbITb y4TEHa COBMECTUMOCTb MatepuanoB MI-KOHTENHEPOB C TEXHUYECKMMU KWUOKOCTAMU U
TBEPAbIMUW BeLLECTBaAMW, 0COOEHHO B OTHOLUEHUW BOAOPOLHOrO OXpyn4ymBaHusA. OnucaHve COBMECTUMOCTM
MaTtepuanos c razamu npegctaeneHo 8 MCO 11114-1 n UCO 11114-2. MaTepuansl, Heobxogumele ons rep-
METUYHOCTU W obecneyeHns NMPOYHOCTU KOHCTPYKUMKU MI-KOHTelHepa 1 ero BHYTPEHHUX U BHELLUHUX KOMIO-
HEHTOB, AOMKHbI ObITh YCTOMYMBLI K BOOOPOAHOMY OXPYMYMBAHUWIO, BLICOKOTEMMEPATYPHOMY BOAOPOAHOMY
BO30ENCTBUIO U PeaKkLMOHHON cnocoBHOCTM € coaepKaluMncs B HAX MaTepuanamMm U CoOXpaHaTb NPOYHOCTb
B TeveHue cpoka cnyxbbl MI-koHTenHepa. MeToabl ucnbiTaHua Ana Beibopa MeTannoB, CTOMKUX K BOAOO-
POAHOMY OXpyNnumMBaHuIO, cnocobHbix paboTtath nog gasneHveM U obecnedYnBaTtbh NMPOYHOCTb KOHCTPYKLWM,
onpeneneHbl NCO 11114-4. CnegyeT y4nTbIBaTh BNUAHWE, KOTOPOE MOXET OKa3blBaTk TeMMepaTypa Ha BOZO-
poOHoe oXpynyuBaHue.
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CJ'IE.‘JJ,yET y4quTbiBaTh BCE XMMUYECKME COedMHEeHMA, KOTOpPble MOTYT NPUCYTCTBOBATL B NONMHOCTbHLHO 3a-
MOJTHEHHOM, 4YaCTU4YHO 3anofiIHEHHOM W ONOPOXHEHHOM COCTOAHUAX Mr-KOHTEI?IHepa, N UxX noTeHunanbHyH
PeakUuMOHHYHO cnocobHoCTb ¢ Matepuanom Mr—KOHTEﬁHepa. KOM6VIH8LI,VI§I MCMNONb30BaHHbIX MaTepuanoB
Mr-KOHTE.‘I;IHEpa AOIKHa obecneunTs ero NPOEKTHYK HaOeXHOCTb U JOJITOBEYHOCTD.

MpumeyaHne — CBefeHus O NOABEPXKEHHOCTW BOL4OPOAHOMY OXPYNYMBaHWIO METannoB npeacTaBleHbl B
ISO/TR 15916. [dononHutenbHble Matepuansl No BOAOPOAHOMY OXPYMYMBAHUIO U COBMECTUMOCTW MPUBOAATCH B MpU-
noxeHuu A.

5.2.4 TemnepaTypa
Matepuansl Ml -koHTenHepa gomkHbl obecneynBaTh ero HoOpManbsHYy 3KCNnyaTauuio Bo BCEM OManaso-
He TemnepaTtyp, onpegeneHHom B 4.3.1 1 4.3.2.

5.3 MNpoekTupoBaHUe 060NOYKMU

5.3.1 EMkocTu o6bemom 6onee 120 mn

Obonoyka MI-KoOHTEMHEpPOB AOMKHA NMPOEKTUPOBATLCS U NOABEpPraThbCs UCMbITAHUMAM B COOTBETCTBUM
c CO 7866, MCO 9809-1, MCO 9809-3, MCO 11119-1, MCO 11119-2, NCO 11119-3, MHa4Ye WM3roToBUTEINb
OOIMKeH Aoka3aTh paboTocnocobHOCTL KOHCTPYKUMK UMM 0BOMOYKU, ECMNN OHW HE BXOOAT B BbILLUEYNOMAHYThIE
cTaHgapTthel, B cootBeTcTBUM ¢ MCO 16528-1. O6onoykn, pazpaboTaHHble U UCMbITAHHLIE B COOTBETCTBUA C
MCO 9809-1, nomKHbI UMETb Npeaen NPOYHOCTU NPKU pacTskeHuu MeHblle 950 MIMa. Obonoyku, paspabo-
TaHHble M UCnbiTaHHble B cooTBeTcTBMM ¢ MCO 11119-1 unn MCO 11119-2, ansa KOTopbIX Mcnonb3ytoTcsa Gec-
LUOBHbIE CTarnbHble NanHepkbl B cooTBeTcTBUN ¢ MCO 9809-2 nnn MCO 9809-1, AomkHbl MMeTb npeaen npod-
HocTu MeHbwe 950 MIMNa. OBonoykK, CNPOEKTUPOBAHHbIE C MPOBEPKOW 3KCMMNyaTaLNOHHBIX XapakTepPUCTUK B
cootBetcTBMM ¢ MCO 16528-1, cuntatoTca cocygamu BLICOKOTO OABNEHUS.

BMecTumocTs obonodek He gomkHa beiTe Bonee 150 n, makcumManbHoOe paspelleHHoe OaBNeHne — He
Bonee 25 MIMa. MakcumanbHble npegens! HanpsKeHWin, ykasaHHble B 5.4, a Takke BO3geiCTBUe TemnepaTyp
Ha Ml -KoHTeAHepbl He OOMKHbI MpeBblllaTh 3HA4YeHWs, NpeanucaHHble cTaHgapTamu Ha pa3spaboTky obo-
NoYex.

I pumevyaHmne — DKBMBaNeHTHOe [aBreHue rasa, NPUHATOE B pac4eTax paBHbIM YPOBHH HanpAXXeHWuA npu
MPL, moxeT BbITe MCNOMNB30BAHO B KAYECTBE pacHeTHOro rmapaBnM4ecKoro UCnbiTaTenbHOro aBneHna aAnd onpeneneHna
MWHUMAanbLHOW TOMNMWWHBI CTEHKW 0BONOYKN.

5.3.2 EmkocTu o6bemom 120 mn U MeHee

KoHcTpykuma o6onovek MIM-koHTeHepPOB ¢ BHyTpeHHUM o6bemom 120 Mn u MeHee AomkHa NpoeKTUpo-
BaTbCs B COOTBETCTBUM C TpeboBaHusaMu k obonoykam 5.3.1 1 yooBNeTBOPATL CregYHLLKUM KPUTEPUAM:

a) paeneHuve B MI-koHTenHepe He OomkHO npesbiwartbk 5 MIMa npu temnepatype 55 °C B cocToaHun,
korga Ml -KoHTelHep 3anpaBneH BOOOPO4OM A0 HOMUHANbLHOro 0bbema;

b) koHcTpyKkumsi MI-KOHTeHepa QomkHa cooTBeTCTBOBaTk TpeboBawuam 6.2.3 u BbigepXuBaTh
Be3 HapyleHus repMeTUYHOCTM MNK pazpbiBa 000NOYKM MakcumanbHOoe W3 MepevucreHHbIX Janee Aae-
NeHWiA: AaBneHve, paBHoe OByKpaTHoMY faeneHvio B MI-koHTeWHepe npu Temnepatype 55 °C B 3anpae-
JIEHHOM BOOOPOAOM A0 HOMWHanbHoro obwvema wnu 1,6-kpaTHOMY OaBReHWo Mpu MakcuMmansHon pabo-
4Yen TemnepaType B 3anpaBneHHOM BOAOPOAOM A0 HOMMHanbHoro obvema nubo gaeneHue, Gonbluee Ha
200 kMa, yvem MP[, npu Temnepatype 55 °C.

5.4 MNpoekTHaa NPOYHOCTbL

Mpn NpOeKTMPOBaHMK OOOMOYKN JOMKEH yYUThIBAThCA Npeden HanpsbkeHun, B 1,25 pasa npeBblwato-
wun MPL. YueT chakTopoB, BNIUAKLLNX HA YPOBEHb HanpskeHust npn MPL, nomkeH BknoyaTth (HO HE orpaHu-
4YMBATLCA 3TUM) CNEeayoLLee:

- 1,25 x MPL;

TEnoBble HaMpPsPKeHWs, B TOM YUCNE pasHble Harpys3Kkn 13-3a TEPMUYECKOro PaclUMPeHns U CKaTUS,;
maccy cogepxumoro MI-koHTerHepa B MOOM M3 ero BO3MOXHbIX COCTOAHWHNA,

yOapHbie U BUOpaLMOHHbBIE Harpy3Kku;

MakCKMMarnbHbIe HanpsKeHWsl ¢ Y4ETOM paclluMpeHus crnasa, abcopbupytollero Booopos;

Opyrue mexaHu4eckue Harpysku.

[ns npoBepkW TOro, YTO NpefenbHble HanpskeHusa obonoyvkn MIM-kKoHTeMHepa He NpeBbIWaT YCTaHOB-
TNEeHHbIX 3HaYeHnn, obonoYka AomKkHa bbiTe MO4BEPrHYTa UCMbITAHUIO LIMKITMYECKOW Harpy3kon BOgOpPOAOM C
M3MepeHMEM HaNPSKEeHUA, ONUcaHHbIX B 6.2.6.

6
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MpumedyaHue — lpouecc NOrMoLWeHWa U NocnedyLwWero BelAeneHUa sogopoaa s abcopbupyollero Bogo-
POA CMaBa Bbi3bIBAET Ero PaclUMPEHUE 1 CxKaTUe. 3TO MOXKET NPUBOAUTE K BOMbLIMM HAMNPSHKEHAM B Y4acTuuax crnasa,
BbI3bIBAIOLMM €ro paspylleHue ¢ pasdeneHueM Ha Menkue YyacTuubl. ITO ABMeHKe HasbiBaeTca dekpunuTauuei. Mocne
HECKOMBKUX LIMKIOB 3anpaBKu/paspaakud cpedHUid pasMep 4acTul, MOXET 3HaUMTENbHO YMeHbLWWUTheA. OedopMaunm B
cTeHkax MI-koHTelHepa MOoryT pa3BKBaTLCA B peaynsTaTe paclumpeHusi abcopbupyoLlero Bogopoa cnnasa Bo BpeMs M-
OPVPOBaHUSA M U3MEHEHWIA B KOHUIypaLmm 3a C4eT AeKpUnuTaLUmMn Ha NPOTSHKEHUW BCero cpoka cnyoel MI-koHTelHepa.
3HaveHne paclUMPeHUsA/CKaTUA MOXKET 3HAYUTENBHO M3MEHSATHCS B 3aBUCMMOCTM OT MCMOMb3yemoro abcopbupyrolero
BOAOPOA crnaea.

5.5 3aWKMTa OT NOBbIWEHHOrOo JaBMeHUA U NNaMeHn

5.5.1 Obwme TpeboBaHnA

MI-koHTenHep OormkeH ObiTb 3aliveH ogHMM unu Heckonbkumn YC[ camopaspylualowerocs Tuna,
Hanpumep TEPMUYECKM aKTUBMPYEeMbIMK YCTPONCTBaMK cbpoca faBneHus, paspbiBHeIMY MembpaHamu, ava-
dparmamu unu ycTponcTBaMy MHOIOpPa30oBOro AeNCTBUSA, HAaNpUMep NOBTOPHO-TEPMETU3NPYEMBIMU MPYXKIUH-
HeiMu YC[. MI-KoHTelHep 1 nioBoi 4ONONMHUTENBHLIA KOMMNOHEHT (HanpuMep, W30MSLUMOHHbIA UMK 3aLuT-
HbI MaTepuan) AOMKHbI COBMECTHO NOABEPraThCsl UCMLITAHUI0O HA OTHECTOMKOCTbL MO MeToAMKe, OMMCaHHOM
B 6.2.2. YC[l pomxHo cooTBeTcTBOBaThL TpeboBarnmam 5.5.2, 5.5.3 u gononHUTENBHLIM TPeBOBaHMAM YNOMHO-
MOYEHHOTI0 rocy4apCTBEHHOMO OpraHa no TEXHUYECKOMY PEerynupoBaHuLo.

Onsa MI-koHTenHepa ¢ BHyTpeHHUM obbemom 120 Mn MM meHee MoryT BblTb MCNONb30BaHbI U Apyrie
CPeAcTBa 3alUMThl OT MPEeBbILLEHWS OABMEHWS, HANPUMEp BhIMYCK Yepe3 YCTPOWCTBO, BCTPOEHHOE B 060Moy-
Ky. MI-kOHTEeNHepbI C ankTepHATMBHLIMUW cpeAcTBaMu cbpoca JaBneHWs OOMKHbI YA0BNETBOPATL KPUTEPUAM
NPUEMKW MO pe3yrnsTataM UCMbITaHWs Ha OrHECTOMKOCTL, ONPeaeneHHbIM B 6.2.2.

MoBTOpHO repmeTnavpyemblint YC[ He pekoMeHAyeTcs Ans npuMeHeHns ¢ MIM-KoHTelHepaMu ¢ Kommo-
3UTHBLIMMK UNK antoMVHKUEeBbIMK oBonodkamu. Ons aTux MIM-KoHTEMHEPOB M3roTOBUTENb O0IKEH UCMONbL30BaTh
APYroA TUN 3alKTbl OT U3OLITOYHOrO A4aBMNEeHWs 1 NAaMeHn.

5.5.2 NaBneHue cpabaTbiBaHUA ycTponcTBa cbpoca AaBneHUs

[aBneHne cpabaTbiBaHUA ycTpolcTBa cbpoca AaBneHUs OOIMMKHO YKa3blBaTbCHA U3rOTOBUTENEM U Mpe-
BbiwaTte MP[L, Ho meHee 4yem B 1,25 pasa. lMpn 3ToM 3HaveHWe gasneHusa cpabartbiBaHua YCL Hukorga He
OOMKHO MpeBbIlaTk 3Ha4YeHWe OaBneHust ucnbiTaHusa obonodku. [ns knanaHoB cOpoca gaBneHus Takke
OOMKHO yKa3blBaTbCs MakcMManbHOe 3HadeHWe gasneHusa cpabaTtbiBaHusa ycTpolcTea cbpoca gaBneHus, u
OHO TaKXKe He OOMKHO NpeBbillaTh 3Ha4YeHWe AaBNeHUsa UCTbITaHUsa 000MN0oYKN.

5.5.3 Temnepartypa cpabaTbiBaHUA YyCcTpoWcTBa c6poca gaBneHus

3HaueHue TemnepaTyphbl, NpuM KoTopon cpabaTeiBaer YC[, OOMKHO yKa3biBATbCHA W3rOTOBUTENEM WU
COOTBETCTBOBATL PABHOBECHOMY 3HauyeHuto gaeneHusa B MI-koHTeHepe nubo BbiTh MeHble, Yyem MP[, B
1,25 pasa. Hu B KoeM cny4ae 3Ha4eHue TemnepaTypbl cpabateiBaHuA TepMoakTusmpyemoro Y C[, He JOSmKHO
Cc037aBaTb 3KBMBasIieHTHOe AaBrieHue BHYTpWM MI-koHTelHepa, npeBbillaklee gaBneHue WMchbiTaHusa obo-
MOYKM. 3Ha4YeHWe HOMWMHamNbHOro AaBneHws cpabaTbiBaHus ycTpoWcTBa cbOpoca gaBneHwss OMKHO ObiTb
fOonblle MakCUManbHO pa3peLUeHHOro OABMEHUA MpUM BCeX TemnepaTypax, MeHbLUMX WM pPaBHbIX MaKCU-
MansHon pabouen Temnepatype nntoc 10 °C (MakcumanbHoe OaBreHWe U3 Bcex BapuMaHToB). Hu npu kakux
obcToATENLCTRAX 3HAYEeHWe TemnepaTypsbl cpabateiBaHusa YC[ He JOMKHO BbITh HUXE MakcuMansHon pabo-
4Yen Temneparypsbl.

B cooTteeTcTBUM ¢ onpeaeneHvem MPI paBHOBeCHOe AaBneHue A0MKHO ObiTe MeHblue MP B 1,25 pasa
B cooTtBetcTBUM € 4.1.1 n 5.4. Kak cnegctene, gaeneHve BHyTpu MI-koHTelHeEpa He MOXET NpeBbiaTh Uc-
nelTatensHoe gaBneHue obonoyku npu Temneparype cpabatbiBaHUS.

5.6 3arpys3ka cnnaga, nornowjarLero BoAopon,

Mpouenypbl 3arpysku cnnaea v NpoBeaeHWsl MPOBEPOYHbIX MCMbITAHWIA JOMKHbl oBecneynsaTe nocne-
aytoLyto abcopbuuio (mornoweHne) Bogopoga abcopbupyownm cnnasom/MeTannornapuaom, HaxooaLwMMces
B MI-koHTeunHepe.

5.7 3anopHble KnanaHbl

5.7.1 O6wme TpeboBaHuA

MI-KOHTEeNHEep AoMKeH BKMoYaTh B cebsA 3anopHbIi KnanaH, KOTopbli 3akpbiBaeTcs, koraa MIM-koHTelHep
OTKMOYaeTCcs 0T 3anpaBovyHOro UK razoBoro obopynoBaHKs. 3anopHbli KnanaH MoxXeT ObiTb C PyYHbIM yrpas-
neHnem nubo NpMBOANTLCA B AEUCTBUE aBTOMAaTUYECKM.
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Bce MI-koHTelHepbl OcHaLlalTCca CpeacTBaMK 3allMThl 3aMOpPHbIX KNanaHoB, KOTOPbIe COOTBETCTBYHOT
TpeboBaHusm 5.7.4 n 5.7.5.

Mpw BLIDOPE 3aMNOpPHOro KnanaHa HeoOXoAMMO MPOBEPATh KAY4eCTBO YNIOTHWUTENS U ero crnocobHOCTb
yaoep:xuBartb paspaxeHve B MIM-KkoHTenHepe.

MpumMedyaHne — B 3aBUCMMOCTM OT 3HAYEHW TEMMNEPATYPLl U AABMNEHWs MTMOPWAOB METannos AONycKaeTcs
JaBreHue BHyTpW MIT-KOHTEMHepa Hike 3HaYeHUsi AaBeHUs OKpYKaloLLeid cpeabl.

5.7.2 MI'-koHTelHepkbl ¢ BHYTPeHHUM 06bemMom cBhiwe 120 mn

3anopHble knanaHel JomkHbl cooTBetcTBoBaTh MCO 10297, unm ero akBMBaneHTy, CO CrneayoLUMK
0CODEHHOCTAMM:

a) paeBneHuwe, npeeblwatwowee MPLO B Tpu pasa, MCMOMb3yeTcA B KadecTBe Mepenaga OaBreHus
KnanaHa;

b) 3HaueHwe gaBneHus KCNbITaHWUA KnanaHa p,t cocTaensaet 1,5 3HaueHnuns MPL;

C) OaeneHue rasza ansg UCnbITaHWs KnanaHa noj gaBneHnem gonxHo coctaendate 0,5 anaveHua MPL.

Kpome Toro, 3anopHbIi KnanaH goMmKeH COOTBETCTBOBATbL BCeEM TPeDOBaHMAM U UCMbLITAHUAM, Npeanu-
CaHHbLIM B HACTOSALLEM cTaHaapTe.

B kayecTBe anbTepHaTWMBbl, €CNW 3aMOpHbLIA KnamaH He COOTBETCTBYET MOMHOCTbI0 TpeboBaHWAM
NCO 10297 vnwu ero aKBMBaneHTam, KOHCTPYKUUS! 1 XapakTepWCTMKL 3anopHOro KranaHa AOMMKHbI COOTBeT-
CTBOBATL BCEM TPEBOBAHMAM U UCMLITAHUSAM, MPEANMCAHHBIM B HACTOSALLIEM CTaHAAPTE, a TakkKe CrefyLwnm
TpeboBaHUAM:

- maTepuvansl JOMKHbI COOTBETCTBOBAThL TpeboraHuam MCO 10297:2014, 4.3;

- TpeboBaHusa Kk ucnelTaHuam onpegenstotca MCO 10297:2014, nyHkTbl 6.1—6.8, NOCKONBKY OHW NpU-
MEHSAITCA K UCTIbITAHWAM, NPeANUCaHHbIM HUXKE, 33 UCKMIYEHWMEM UCNbITATENbBHOTO AaBMNeHns KnanaHa p,,,
KOTOpOEe A0MKHO bbITk B 1,5 pasa bonble 3HadeHua MPO,;

- rMapaBnMyeckoe UcneiTaHue Ha Bo3gencTene gasneHnem no MCO 10297:2014, 6.9, 3a UCKNKOYEHUEM
TOro, YTO 3HAYEeHWE UCMBITATENBHOIO AABMNEHWUS AOMKHO BbITh B Tpy pasa Bbiwe MP[;

- UCNbiTaHWe Ha repmeTndHocTe no MCO 10297:2014, 6.11, roe Pt BOITKHO BbiThb B 1,5 pasa Beiwe MP[;

- UCnbiTaHWMe Ha gonrorevyHocTb No MCO 10297:2014, 6.12, ¢ ucnonb3oBaHWeM JaBneHus rasa, npe-
Bblwawwero MP B 0,5 pasa. Ecnu 3anopHbii KnanaH He oCHalleH MaxOBWMKOM, 3HAYEHUA CUM U KPYTALLUX
MOMEHTOB, UCMOMb3yeMblX MPW UCNbITAHWUW Ha OONTOBEYHOCTb, AOMMKHbLI COOTBETCTBOBATL TEM, KOTOPbLIE WUC-
Nnonb3yTCA B NPOLECCce 3KCnnyataunn Ans OTKPbIBAHWA W 3akpbiBaHMA KnanaHa. [1o u nocne ucnbiTaHna Ha
OONTOBEYHOCTh 3aMOpHbIN KnanaH AoMmKeH BbiTb UCMNbITAH HA TEPMETUYHOCTL BHYTPEHHUX Y BHELLHWUX 3MeMEH-
TOB NpW UCnbiTaTensHOM gaeneHun, B 1,5 pasa npeebiwatwwem MPL, npy MUHMMaNbLHONW M MakCMManbHOW
pabouyei TemnepaType. CKOPOCTb YTEYKM, MEHbLUAA WM paBHas 6 HopMmanbHbIM cM3/y (HOpMarnbHble ycno-
Busa: TemnepaTtypa 0 °C v abcontoTHoe aasneHue 101,325 klMa), gomkHa ObITb JONYCTUMON.

MwnHMManbHOEe HOMWHanNbHOE JaBNeHWe 3anopHOro KnanaHa gomkHo coctaenate 1,5 MPI.

MaroToBMTENL 3aMOpHOro KnanaHa OOIKEH yKasbiBaTk, YTO 3anOpHbLIW KnanaH cooTBeTcTByeT Tpeboea-
Husam CO 14246.

5.7.3 MI-koHTerHepbl ¢ BHYyTpeHHUM o6bemom 120 mn u meHee

Ona Mr-KoHTelHepoB ¢ BHYTpeHHWMM o6bemom 120 M M MEHee KOHCTPYKLUMS W XapaKTepucTuKK 3a-
MOPHbIX KNanaHoB AOMMKHbl YOOBMETBOPATbL TpeboBaHAM U NPONATU MCMbITaHUA, NPenUcaHHble HAaCcTOALLWM
cTaHOgapToM:

- maTepuvanbl JOMKHbI COOTBETCTBOBAaTE TpebosaHuam MCO 10297:2014, 4.3;

- TpeboBanua k ucnoitaHnam MCO 10297:2014, nyHkTbl 6.1—6.8, NOCKONbKY OHW MPUMEHHAKTCH K UC-
MbITAHUAM, NPEANUCaHHLIM HIKE, 38 UCKITHYEHWEM UCTILITATENBHOTO AABNEHWS KnanaHa p,,, KOTOpoe A0IMKHO
coctaenate 1,5 MP[,;

- TMapaBnMyeckoe UcnbliTaHue Ha Bo3gencTene gasneHnem no MCO 10297:2014, 6.9, 3a UCKNIOYEHUEM
TOro, YTO 3Ha4YeHWe UCMbITaTeNBEHOro AaBneHus AOMKHO COOTBeTCTBOBaTh 5.3.2, nepevncnenue b), n ncneita-
HWE MOXET MPOBOAWUTBLCSH MHEBMATUYECKN;

- UCNbiTaHWe Ha repmeTndHocTb No MCO 10297:2014, 6.11, rae Pyt BOIKHO ObiTe B 1,5 pasa Bbilwe 3Ha-
yeHua MP[. 3akpbiTve knanaHa MoXeT ObITb ONpeaeneHo ¢ NOMOLLBH M3MePEeHUs MOMEHTa CONPOTUBMNEHUS,
onpegeneHns cxaTus Uy Apyrux NoaxoAsaWmnx cnocoboBs, a ucnbliTaTenbHBIM rasoM SOSBKeH ObiTh renni;

- UcnbiTaHWe Ha gonroeevyHocTs nNo MCO 10297:2014, 6.12, ¢ ucnonek3oBaHneM OaBrneHus rasa, npe-
Bbiwawwero MP B 0,5 paza, © MUHUMAanNbHBIM KOMMYECTBOM LMKMOB OTKPbITUS-3aKpbITUS, paeHbim 100.
Ecnu 3anopHbIi KnanaH He ocHalleH MaxoBUKOM, 3Ha4€HMUs CUIM M MOMEHTOB CONPOTUBNEHUS, UCMOMb3YyeMblX
npu UCMbITAHWM Ha OONTOBEYHOCTh, JOMKHbI COOTBETCTBOBATL TEM, KOTOPbIE MCMOMb3YIOTCA B NPOLEcce 3KC-
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nnyataumn gns OTKPbIBaHWA W 3akpbiBaHWA knanaHa. [lo v nocne ucnbliTaHWs Ha OONroBeYHOCTL 3anopHbLIN
KnanaH gOrKeH BbiTb MCMbITAH Ha repMEeTUYHOCTb BHYTPEHHMX M BHELUHWX 3MEeMEHTOB NMPW UCMNbITAaTENbHOM
JaeneHuu, B 1,5 pasa npeesiwatowem MPL, npy MUHMMAanNbHOW U MakcuManbHoi pabounx TemnepaTypax.
CKOpOCTb yTeYku, MeHbLIAsA UM paBHasa 3 HopMarnbHbIM cm3y (HopmanbHblie ycnoeus: Temnepatypa 0 °C un
abcontoTHoe aaeneHve 101,325 klMa), gonxHa BbITb 4ONYCTUMOWR.

MuHMManeHOE gaBreHne UCNbiTaHUS 3anopPHOro KnanaHa gommkHo coctaenatb 1,5 MP[.

MuHMManbHOe HOMMHanNbHOE AaBneHne 3anopHOro KnanaHa OOMKHO ObiTb MO MeHbLUel Mepe paBHO
MPL.

Kpome Toro, M3roToBMTENb 3anopHOro KranaHa AO0MKeH YKasbiBaTb, YTO 3aMOpHbLIA KnanaH cooTBeTCT-
ByeT TpeboBaHuam MCO 14246.

5.7.4 BcTpoeHHas 3awuTa 3anopHoOro KnanaHa

KoHcTpykumnsa MI-koHTenHepa, B KOTOPOM WCMOMNb3yeTCA BCTPOEHHAas 3alluTa Knamnada, KoTopas He
npegHazHavYeHa ona CHATUSA ee NpPW SKChnyaTauun, Hanpumep MCNonb30BaHWe KOXyXa, MaHXeTbl UMK yrnyo6-
neHus knanaHa B MI-koHTenHepe, oMKHA yAOBNETBOPATL TpeboBaHWsAM MCMbITaHWA Ha nageHue no 6.2.4.

5.7.5 CbemHan 3awWwmuTa 3anopHoro KnanaHa

KoHcTpykunn MI-kOHTEWHEPOB, B KOTOPbLIX MCMOMNb3YHTCHA CbEMHblIe CPedcTBa 3allWTbl KnanaHa, Ko-
TOpble MOrYT CHUMAaTbCS MpW aKcnnyaTauMm KOHTeMHepa, HanpumMmep KpbIlWKa, KOnnak Unu 3awuTa, AOMKHbI
YAOBNETBOPATL TPeOOBaHUAM UCMbITAHUS Ha NageHue, onucaHHbIM B 6.2.4, ¢ yCTaHOBNEHHbLIM 3aLUTHBIM
CpencTBOM W YAOBMNETBOPATL TpebGoBaHMAM yaapHOro ucnbitadusa no 6.2.7 6e3 ycTaHOBMEeHHOro 3alMTHOMo
cpencTsa.

CbemMHble cpencTBa 3alMThl 3aNOPHOro Knanada, npolweglive UCnbITaHUA Ha NageHue cornacHo 6.2.4,
cuMTaTCca NPUrOAHBIMK K MCMOMbL30BaHUIO NMPU YCNOBWUKM, YTO Macca 3anpaeneHHoro MIM-koHTeilHepa paBHa
unu MeHsble Maccel MIM-koHTelHepa, UCNOoMb30BaHHOIO NPW UCMLITAHUAX, U NPU YCNOBUK, YTO pa3Mepsbl 3a-
NopHbIX kKnanaHoB MIM-koHTeWHepa He npeBLILAaloT pasMepbl KnanaHoB, KOTOPbIE Y4aCcTBOBAaNMU B UCMbITaAHUAX.

5.8 MI-KOHTEelHepbl C aKTUBHbIM OXINaXOeHUEM

MI-KOHTEMHepbl C akTUBHOW CUCTEMON OXMNMaXOEHWA ONA KOHTpons WWMNM M3MEHEHWa Temnepaty-
pbl CUCTEMBbI AOMKHLI MPOEKTMpoBaThcs € obecnevyeHueM CBODOOHOrO MPOTOKA JKUMOKOW cpefbl Mexny
Ml -KOHTEAHEPOM U CUCTEMOK oxnaxaeHus. MNpy NpoBefeHUN UCMBITAHUA HA LUKIUYECKUe Harpy3ki U name-
PeHUX HanpsKeHui no 6.2.6 cuctema oxna)XaeHusa JomkHa paboTtaTs.

HekoTopble oxnaxgawllne XMOKOCTU MOryT BCTyNaTb B peakuuio ¢ rugpugamu. Ecnv ncnoneayetcs
TaKkoW xnagareHT, 3TO AOMKHO ObiTb YY4TEHO NPU OUEHKE pucKa.

5.9 3awuTa oT Nbinu

Hanuuyve nbinu He JOMKHO BMMATL HA paboTy KnanaHoB MMM yCTpoicTe cbpoca gaeneHusa. C 3Ton
Lenbl MOFYT UCNONb30BaTLCH CPEeACTBa 3alMThbl OT Nbinv. MIM-KOHTEMHEpPbLI JOMKHbLI YA0BMNETBOPATL Tpebo-
BaHWAM WCMbITAHUS HA OTHECTOMKOCTb MO 6.2.2, UCNbITAHNA HA LMKNMYECKUE HAarpy3ku U U3MepeHuo Hanps-
KeHus no 6.2.6.

6 KoHTponb 1 ucneitaHua

6.1 O6LWMe nonoxeHUs

YTobbI rapaHTMpoBaTtb cooTBeTcTBMEe MI-KOHTENHEpOB HacToAwemMYy CTaHOapTy, OHWU OOITAKHbI ObITb npo-
BepeHbl U UCMbITaHbl COMMacHO HaCcToALLEMY paz3geny.

6.2 TunoBble/KBanUpMKaUMOHHbIE UCMNbITAHUA

6.2.1 O6wme TpeboBaHuA

TUNOBLIE UCMBLITAHUS OMKHBI MPOBOAUTLCA ANA NPOBEPKM COOTBETCTBUSA KOHCTPYKUMKM Ml -koHTelnHepa
TeXHU4YeckuM TpeboeaHuaM. MI-KOHTeNHep, NoaBepraemMblii TUMOBbLIM UCMbITAHUAM, OOMKEH NPeacTaBnaTb
obpasey npouseegeHHoro MIM-koHTelMHepa. [JaHHble Ans BCeX TUMOBLIX UCMbITAHWIA criegyeT nony4vatb C No-
MOLLIbIO OCBWAETENbCTBOBAHHbLIX NPUBOPOB.

TTiobble M3MeHeHMs B KOHCTpPyKUMK oBonodku, abcopbupylollero Bogopoa cnnaea, npoLecca U3roTos-
NeHus Unu npolenypsl 3arpysku abcopbupyrowero Bogopog cnnaea TpebyrT NOBTOPHOMO UCMLITAHWUS Ha Or-
HEeCTOMKOCTb Mo 6.2.2, ucnblTaHUA Ha nageHue no 6.2.4 1 ucnelTaHus ¢ NpUMEHEHWEM LMKINYECKOW Harpysku
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1 M3MepeHuin gedopmMmauunii no 6.2.6 1, ecnu aTo NPUMEHUMO, NPOBEedeHNA TEPMUYECKOro UUKIMYeCcKoro uc-
nbliTaHua no 6.2.8.

CobniogeHne HacTosilero craHgapTa [OOMKHO MOATBepXAaTbCsd ANA  KaXOOW  KOHCTPYKLMK
MI -KoHTeWMHepa npu NonyyYyeHuWu cepTudumkata o TMNoBoM ogobpeHun. MNpumep odopmneHus cepTudukaTa
npMBoaMTCA B NpunoxeHun C.

6.2.2 UcnbiTaHMe HAa OTHEeCTOMKOCTb

6.2.2.1 Obwme TpeboBaHusa

McnbiTaHMe Ha OrHeCTOMKOCTb AO/MKHO MPOBOAMTLCA AnA HoBbix M[-kOHTEMHEpOB BCEX TUMOB C Le-
NbK AEMOHCTpaLMKM TOro, YTO CUCTeMa 3alUuMThl OT NNamMeHW, Hanpumep YcTpoWCTBO cbpoca JaBneHus
W/Mnu BCTpOEHHas TEMMoW3onauWsa, NnpeaoTepallaeT paspyweHue MI-KOHTelHepa npu ycnoBWsIX BO3neM-
CTBWS NNaMeHU. YCnoBusi UCMbITAHUSA Ha OFHECTOMKOCTb AOMKHbI COOTBETCTBORATL YCIOBUAM, NpennoxeH-
HbIM B CNPaBoOYHOM cTaHZapTe, UCNoNb3yeMOM Ans KOHCTPYKLUKMWM oBonoykn B 5.3.

Jlto6oe cylwecTBeHHOE U3MEHEHWE KOHCTPYKLMK, Kak 3TO onpeaeneHo B ctaHgapTte (cm. 5.3), no koTto-
pOMY M3roToBneHa obonovka (M3MEeHeHWe AuameTpa Wnv ANuHbl, TUNa mMatepuana Kopnyca v MMHUManb-
HOWM pacyeTHOW TOMLUKHEI), U KaKMX-NMMBo M3MEHEHWIA TUNa, KONMWYecTBa UM NponyckHoi cnocobHoctu YC[I,
CPEeACTB yNaBMMBaHWA TBepAbIX 4YacTuy unv Bogopogabcopbupytollero crnnaea [OMKHO COMpPOBOXAATLCA
npoeegeHneM NoBTOPHLIX UCMbITAHWUIA HA OFTHECTONKOCTL.

B kayecTBe MCKNIOYEHWA M3rOTOBUTENL MOXKET UCMNOMb30BaTh AaHHbIE M MHXXEHEepPHble pacyeTbl, OCHO-
BaHHbIe HA pe3ynbTatax npeabliayLwx UCNbITAHWA Ha OrTHECTOMKOCTL CYLLECTBYHOLWMX KOHCTPYKUMIA, B criy4ae
BHECEHMWA M3MEHEHWIA B KOHCTPYKLMIO, KOTOPbIE YMEHbLIWIK Bbl pUCK paspylueHns oBonoYkM Npu UCbITaHum
Ha OrHEeCTOWMKOCTb (HanpuMep, YMeHbLUeHUe ONuHbI 000MNOYKN UMK yBENMYeHUe MPOMyCKHOW cnocobHoCTU
YC[l), uToObl NoKasaThb, YTO HOBas KOHCTPYKLUWS He TpebyeT MOBTOPHOro UCMLITAHUS! Ha OTHECTOMKOCTh.

Mpwn NpoBedeHUN UCMBITAHMA OOMKHLI DbITb NPUHATLI HeobXxoauMbIe Mepbl Mo obecneveHno Besonac-
HOCTW NepcoHana v 06opya0BaHUA B CriyYae paspylleHns KOHTelHepa.

6.2.2.2 MNMoparoTosKka obpasLos

MI-KoHTeHep OomKeH BbiTh 3anpaeneH BOAOPOAOM A0 HOMUHANbLHOIC obbema.

6.2.2.3 lNMony4eHue 1 pernctpauunsa OaHHbIX

3HaueHns TeMmnepaTypbl U gaeneHua B MI-KoHTelHepe AOMKHbI KOHTPONMUPOBRATLCA OUCTAHLMOHHO U
perucTprMpoBaThCcs Yepes UHTepBansl BpeMeHu He bonee 15 c¢. [JomkeH ObITb yCTAHORNEH KnanaH, No3sons-
oL min copaceiBath gaBneHue u3 MIM-koHTeldHepa B criydae HeMCNpPaBHOCTW UCTbITATENBHOrO 0B6opyaoBaHMA
unu MI-kKoHTenHepa.

Kpome 3HavyeHuin TemnepaTypbl U 4aBAeHUA NS KaXA0ro UCnbITaHWUA Takke JoMKHa perncTpupoBaTbes
cnegyowas nHdopmaumsa:

- narotoeutens Ml -koHTenHepa,

- HOMep mogenu unu yactn MIr-koHTenHepa;

- YHuKanbHoe 0b03Ha4yeHue;

- TUN 1 XapaKTepUCTUKKM YCTPOMNCTBa cOpoca AdaBneHus;

- MeCTOHaxoX4eHWe 1 NoNoKeHne yCTpoicTBa copoca AaBneHuns;

- [narta NnpoBefeHUs UCMbITAHWUS;

- HOMUWHanbHOe gaeneHue 3anpaekn MI-koHTenHepa;

- YKMCno LWKMOB 3anpaBku/pa3pankn KoHTelHepa, KoTopble npetepnen MI-KOHTENHep;

- pabouyee nonoxeHue MI-koHTelMHepa (BepTUKanbHOE, TOPU30OHTaNbHOE MM NepeBepHyToe);

- OKpyXawllaa TeMmneparypa,;

- NpubnuanTensHLle Cuna M HanpaeneHue BeTpa;

- hammnuu, MHUUKManbl, OMKHOCTU YHACTHUKOB UCMNLITAHWUS,

- MOMeHT cpabaTeiBaHuA ycTporcTBa cbpoca faBneHus;

- Bpems nposefeHUs Credylowero UCnbITaHus.

B cnyyae koHcTpyKkumin MIM-koHTelHepa, koTopble cogepkaT Hebomnblioe KONMYecTBO BOO4OpOAa, YTO
NpensTCTByeT TOYHOMY MOHUTOPWHTY AaBNeHWs BO BPEMS UCMbITAHUS Ha OrHeyNOpPHOCTb, JOJDKHO BbiTh 4aHO
NOACHEHWE NMPUYMHbI HEBO3MOXHOCTW KOHTPONSA OaBreHnsi BO BPEMS UCMbITAaHWA Ha OTHECTOMKOCTb C Onuca-
HWEeM cpefcTBa Ans onpeaeneHus MOMeHTa cpabaTtbiBaHusa ycTponcTea cbpoca gaBneHus.

6.2.2.4 UcnbiTatenbHas yCTaHOBKA, UCTOMHUK NNAaMeHn U MeTOo4 UCNbITaHUs

McnbiTaHMs Ha OrHECTOMKOCTL AOMKHbI NPOBOANTLCHA HE MeHee 4Yem Ha Tpex MI-koHTelHepax c pas-
HOW NPOCTPaHCTBEHHOW OpWeHTauuen pabo4vero NomnoXeHWs, B KOTOPbIX OHW npedHasHadYeHbl ONS MCNoMb-
30BaHNA W/Mnun TpaHcnopTupoBaHua. B crnyyae ecnu npocTpaHCTBEHHasa opyeHTauMa pabovyero nonoxeHus
M -KOHTEWHEPOB M MX TPAHCMOPTMPOBAaHNA He yKa3aHa, CMbITaHUI0 Ha OTHECTOMKOCTL AOMKHbI ObITh NogBep-
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FHYTbI MO KpanHen Mepe TpW KOHTEMHepa B BEPTUKANbHOM W FTOPU3OHTaNIbHOM MOMOXEHWAX 1 B NioboM gpyrom
NOMOXEHUN, UCXOAHA M3 aCUMMETPUM KOHCTPYKLMKM MI-koHTenHepa, ecnu 3To TpeboBaHne npumeHumo. [lomx-
HO BbITb NPOBEAEHO MO KpalHeN Mepe O4HO UCMBITaHWe C YCTPOWCTBOM cOpoca JaBneHwUs, HanpaBneHHbIM B
CTOPOHY UCTOYHMKA NIaMeHW, 1 Mo KpanHen Mepe 04HO UCMbITaHWe C yCTPOMCTBOM cOpoca AaBneHusl, OpueH-
TMpoBaHHbIM Nog 180° Mo OTHOLUEHMIO K UCTOUYHUKY NIaMEHMU.

Ml -koHTEeNHepbl N0 BCEW CBOEW LUMPUHE OOMMKHbI NOABEPraTbCA BO3AENCTBUH MCTOYHMKA NMNaMeHn Ha
yyacTke CBOEro kopnyca anuvHoin He 6onee 1,65 m. [ns MI-koHTeliHepoB gnvHoin meHee 1,65 M UCTOYHUK
nnaMeHn JOMMKEH NONHOCTbIO oxBaTbiBaTh MIM-koHTenHep. KoHTelnHepbl gnvHon 6onee 1,65 m, obopyaosaH-
Hble HECKOMbKUMW KNnanaHamu cbpoca gaeneHus, oTcToswmumu onee 4yem Ha 1,65 M, OMKHLI NoAgBepraTbcsA
MCMbITAHWUIO HA OTHECTOMKOCTb C YaCTUYHLIM OXBATOM MNaMeHeM B roOpu3oHTanbHOM MonoxeHun. Ecnv koH-
TeliHep UmeeT anuvHy 6onee 1,65 M, obopynoBaH ycTpolcTBoM cbpoca faBneHusa Ha 0QHOM KOHLEe, TO BO3AEN-
CTBUIO NCTOYHWMKA NNaMeHu A0FKEeH NoABepraTtbCa NPOTUBOMNONOXHbIA KOHEL KoHTeHepa. Ecnu kKoHTelhHep
obopynoBaH ycTpoicTtBaMu cbpoca gaBneHnst Ha oborx KoHuax uny bonee Yem B OLHOM NO3UUMW MO AnnHe
KOHTEAHepa, TO UCTOYHUK MMaMeHn OOMMKEH pasMeLlaTbCs Mo UEHTPY W MOCPEeanHEe MeXay YCTPOoWCTBaMu
cbpoca gaBneHus, HaxodaWMMUca Ha HanbonelleM paccToAHUKW Apyr OT Apyra no ropusoHTanu. B xoge uc-
NbITAHWA Ha OrHECTOWMKOCTL YCTPOWCTBa cbpoca OaBneHWs 3anopHbie KnanaHbl U UTUHT TakkKe OOMKHbI
noABepraTtbCs BO3AENCTBUIO UCTOYHUKA NNaMEHMN.

[na koHTenHepoB anuHon meHee 0,30 M yCTPOMCTBO AN U3MEPEeHUsi TeMnepaTypbl OOMKHO ObiTh yCTa-
HoBneHo He ganee 0,05 M, HO Be3 KOHTaKTa C MOBEPXHOCTLID KOHTEMHepa Ha KaxkaoM KoHue. [Ans KoHTelnHe-
poB gnuHow Gonee 0,30 M YyCTPONCTBO A5 U3MEPEHUSA TEMMNEPATYPbI AOMKHO BbITh YCTAHOBNEHO Ha KaMOoMm
KOHLIe U B CpefHel Touke. YCTpoicTBa ANs U3MepPEeHUs TeMnepaTtypbl MOryT ObITe BCTABNEHbI B MeETannmye-
ckue brioku (runb3el) (co cTopoHoi He Bonee 0,025 m).

Ml -KOHTEMHepbl OOMXHbI MNOABEPraTbCA WCMNLITAHUMKD NPSAMbIM BO3AEWCTBMEM MMaMeHeM nponuea.
[onxHo ObITb obecrneyeHo JOCTAaTOMHOE KOMMYECTBO KUAKOro TONnuBa Ans NoANepXaHUsa ropeHus B Teve-
Hue He meHee 20 MuH. MIT-KoHTeWHep A0MKEeH NOMEeLWaTbCs B UCNbITATENbHOM NMOMOXKEHWUW HA PACCTOSHUK He
MeHee 0,1 M OT OTKPbLITOro NNameHn Unm Ha bonblleM paccTosaHUN Ana obecnedyeHUs NOMNHOro oxXeara nname-
HeM. MNMnams QOMmMKHO NONMHOCTEI OXBAaTbIBAThL KOHTEMHEp.

B kauecTBe UCTOYHMKA NNAaMEHM MOXET UCNONb30oBaThLCH Mboe TONMMBO NPW YCIOBUM, YTO OHO Obe-
crneunBaeT paBHOMEPHbLIA HArpeB, AOCTATOYHbLIA ANS NOAOAEPXKAHWSA YCNOBUA UCMBITAHUS B TEYEHUE MUHUMYM
20 MUH. MicnbITaHWe Ha OrHeCTOWKOCTL crieflyeT NPOBOAUTL B XOPOLUO NMPOBETPUBAEMOM MOMELLEHUN UMK HA
OTKpbITON Nnowaake B uensx besonacHoctu. Mpu BeiBope Tonnusa HeobxoAUMMO y4MTbIBaTL CBA3AaHHOE C ero
MCMOMb30BaHWEM 3arpsis3HeHue Bo3ayxa. YCNoBUS BO3AEWCTBUS NMnaMeHW AOMKHbl ObiTh nogpobHo 3aperu-
CTPUPOBaHLI AN BO3MOXHOCTWU BOCNPOW3BEOEHMA MHTEHCMBHOCTWU NOABEAEHMNA Tenna.

B naHHOM vcnbiTaHMK MOryT ucnons3oBatbes MI-KOHTEHepLI, KoTopble BbINU NOABEPrHYTHI LMKIINYe-
CKOMY W TEH30OMETPUYECKOMY UCTbITAaHUAM Mo 6.2.6.

6.2.2.5 Kputepun gonycka

JTtoOble cHoM UM HecooTBETCTBUA YCITOBUSIM UCTbITAHWA MCTOYHUKA NaMeHW AenatT pesynbraTel He-
JencTBuTenbHbIMKA. B 3TOM cnyyae Jo/mKHO ObiTe MpoBegeHO NOBTOPHOE UenbiTaHue. JTiobkble yTevku nnm pas-
pyLUeHWs BO BpeMs UCMbITaHWMA obonoukn, knanaHa, UThHra unu TpyBbHoN 0BBA3KKU, KOTOPLIE HE FABMAKTCS
YaCTbH0 TEXHOMOMMYECKON UCMBITYEMOM CUCTEMEI, AENAaT Pe3ynsTaThl HEAENCTBUTENBHLIMA U B 3TOM ClNyvae
OOMKHO BbITh NPOBEAEHO NOBTOPHOE UCMbITAHKE.

KoHcTpykumsa MI-koHTeMHepa MOXeT cHMTaThCs Npolueflieid UCNbiTaHWe Ha OTHeCTOMKOCTb, eCnn ANs
BCEX 4OCTOBEPHbIX CMy4YaeB He Habnwganock ee paspyLleHnil U yaoBeTBOPSNCA OOWH M3 CIEAYHOLWMX KpW-
Tepues:

- ycTpoicTtBa cbpoca gaBneHWst unu aHanorudHele yctponcTea Bcex MIM-KoHTeHepOB, NOABEPIHYThIX
MCMbITAHWUIO Ha OrHECTOMKOCTb, cOpacbiBanu gaesneHue Takum obpasom, uyto B Kaxgom MI-koHTelHepe OHO
CHWXanochk 00 HYNeBOro n3bbITOMHOro 3HavyeHns bea paspywenna MI-koHTelnHepa, unu

- Bce MI-KoHTelHepbl, N0ABEeprHyThle UCNbITAHUID HA OTHECTOMKOCTh, BblAepanu Bo34enCcTBMe nname-
HW B TedeHne MUHUMYM 20 MUH 6e3 paspyLleHus.

6.2.3 UcnbiTaHua Ha paspyweHue MI-koHTellHepoB C BHYTPeHHMM o6bemom go 120 mn wmnwm
MeHblLUe

He meHee Tpex MI-KOHTEHEPOB OOMKHLI BbITE NOABEPTHYTHI UCMBITAHUIO HA Pa3pbIB (pa3pyLueHue) Ha
cooTBeTcTBME 5.3.2, nepedyncnenue b). Nlmaopasnuyeckne unu NHEBMaTMYeckue UCMbITAHUA Ha pa3pylueHue
NMPOBOAAT MO OOWMHAKOBOMY anropuTmy. Bce paspbiBbl 4OMKHbI MPOMCXOOWTh O4MHAKOBbBIM 0Dpa3omM npu BCex
NPOBEAEHHbIX UCTbITaHMAX. CKOPOCTb NMOBLIWEHWA OaBNeHWa OoMXKHa COCTaBNAaATe MeHee 345 kla/c.
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Mpw npoBegeHUn ncnbiTaHun Heobxogumo cobnogaTth npasvna TexHuky BesonacHocTyu obopynoBaHuA
W nepcoHana. B yacTHOCTW, BO BpeMs NMHEBMATM4YECKOr0o WUCMbITAHWUA Ha paspbiB (paspylueHue) nepcoHan
OOIMKeH HaxoaUTLCs! Ha Be30NacHOM paccTOSAHUKM OT YCTAHOBKK BO M3BeXaHWe pUCKa paHeHUs BbIPBaBLUNMCS
ra3om 1 pasneTarLlMMUCA NpU pa3pbiBe (pa3pyLLeHr) KpYNHLIMU OCKONMKaMMU.

6.2.4 NcnbiTaHWe Ha NageHue € BbICOTLI UNU yaap

6.2.4.1 Obwue TpeboaHus

6.2.4.1.1 MI'-KoHTEeNHEep Maccon 25 Kr unNn MmeHee

Bce koHcTpykunn MI-KOHTEMHEpOB C Maccoil 25 Kr U MeHee OOMKHbl yAOBneTBopsaTh TpeboBaHuaMm
UCMbITaHUS Ha NageHue ¢ BbicoThl. Jlloboe cyllecTBEHHOE M3MEHEHWE KOHCTPYKLWUW, cornacHo 5.3, B cooT-
BETCTBMMW C KOTOPbLIM CNPOEKTUpOBaHa obonovka (M3MeHeHUa OuaMeTpa, OMWHBL, TUNa mMaTtepuana kopnyca
W MUHUMAIbHOW pacyeTHOW TOMLWMWHLI) U NMobble N3MEHEHWUS] B 3arMOpHOM KNanaHe, cpefcTBax yaepKaHus
TBEPAbIX HaCTWL, UMK 3arpyXKEHHOM Macce NornoLLawLwero BOAOPo crnnasa, TpebyeT NOBTOPHOTO UCNbITaHus
Ha NageHne C BbICOThbI.

MNMoBepxHOCTb, Ha KoTopyk cbpackiBatotcst MI-KOHTerMHepbl, AormkHa ObITh MagKoi ropu3oHTanbHOM
BeToHHOW Mnu ctanbHoi. Mocne NepBoHaYansLHOrO yaapa KOHTEWHEP AOIKeH noanpbirMeate Ha BETOHHON
WK CTanbHOW NOBEPXHOCTU. He JOMKHO npefnpuHMMaThCHa HUKAKUMX MOMNbITOK NpefoTBpalleHUs OTCKOKa M
BTOPWUYHOrO BO3aAelcTBUA. [INs nogaepaHusa NonoxXeHUsa JoMycKaeTcs UCMONbL30BaTk HanpaensoLyo penky
NPV YCNOBWM, YTO OHa He CHUXAET CKOPOCTb CBOBOAHOro nageHus.

6.2.4.1.2 MI'-KoHTelHepbl maccon bonee 25 kr

Bce MIM-koHTeHepbl Maccon bonee 25 kr 4OMKHbI COOTBETCTBOBaTL TPEBOBaHMAM UCMBITAHWA Ha yaap-
Hoe BO3OelCcTBME TynbIM NpegmMeToM. Jioboe cyllecTBEHHOE U3MEHEHME KOHCTPYKLMK, cornacHo 5.3, B cooT-
BETCTBMMW C KOTOPbLIM CMPOEKTUpOBaHa obonoyvka (M3MeHeHUa OuaMeTpa, AMWHBL, TUNa maTtepuana kKopnyca
W MUHUMAIbHON pacyeTHOW TOMLMHLI) U NMobble N3MEHEHWUS B 3arMOpHOM KNanaHe, cpefCcTBax yaepKaHus
TBEPAbIX YAacTUL UK 3arpyXeHHON Mmacce NormoLLarLLero BOAOPOL cnnasa TpebyeT NOBTOPHOMO MCNbITaHUs
Ha ygapHoe Bo3gencTBMe TyMbIM NpegMeTomMm.

6.2.4.2 MoparotoBKka obpa3sloB MI-KOHTEMHEPOB ¢ Maccol 25 Kr unu meHee

MI-KOHTeHepbl, UcMonb3yeMble AN 3TUX UCMNbITAHWA, OOMKHBI MMETb BCTPOEHHYIO UMW ChEMHYIO 3a-
LWKATY 3anopHoro knanaHa (cM. 5.7.4 n 5.7.5). MI'-koHTeMHepbl JOMKHbI UMETL Takon xe Bec (2 %), nnoT-
HOCTb YMAKOBKU U BHYTPEHHIOW CTPYKTYPY, YTO U cepuiiHble MI-koHTelHepkl. BmecTo abcopbupytollero Bo-
A0pO[ Crnaea MOXeT UCMNonb3oBaTbea BannacTHeln MaTepuan. MIM-KoHTeRHepbl He OOMKHbLI HAXOAUTLCA Mo
OaBrneHuem.

6.2.4.3 lNMpouenypa ucnelTaHUsA Ha NageHue

Ml -KOHTeNHepbl OOMKHbI MOABEPraThCsl WUCMBbITAHWKD HAa MNageHvWe B COOTBETCTBUM CO Cliegyrolu-
MK ycnoBusiMA. [Ina Bcex UCMbITAHWA Ha NafjieHWe [nepeuncrneHusi a) — c)] MOXET MCNOMNbL30BaTLCA OOWMH

+10
Ml -koHTelHep. VcnbiTaHUA NPOBOAATCA NPWM KOMHaTHOW TeMnepaType [20 5 ] °C:

a) oguH MI-koHTelHep cbpackiBalOT BEPTMKANBHO HA TOPEL,, B KOTOPLIA BCTPOEH BNoK 3anopHoro kna-
naHa. Opyroin MI-koHTeAHep cOpackiBaT BEPTUKaNbHO Ha NPOTMBOMOMNOXHbLIA 3aMopHOMY KnanaHy Topeu,.
B o6oux cnyyasx MI-koHTenHep cbpacbiBaloT ¢ BbICOTHI HE MeHee 1,8 M, M3MepeHHOW OT HWXHEero TopLa
Ml -koHTerHepa,;

b) ogouH MI-koHTelHep gormkeH cbpacbiBaTbcsA nod yrnom 45° Ha Topel, B KOTOPbIA BCTPOEH 3amnopHbINA
KnanaH, ¢ TakoW BbICOThbI, YTOObI LEeHTP TaxecTn MIM-KoHTeMHepa Haxoanncs Ha BbicoTe He MmeHee 1,8 M. Ecnin
HWKHUIA KoHel MI-koHTeHepa HaxoguTcs Ha BbicoTe MeHblie 0,6 M, To yron cbpackiBaHUA O0MKeH BbiTb
M3MEHEH OIS COXPaHeHWs HWXKHero koHua MIM-KoHTeHepa n ueHTpa TSXecTu Ha MUHMManbHbIX BeicoTax 0,6
1 1,8 M cooTBeTCTBEHHO. ECnK 3anopHbIi KNanaH, ycTpolMcTBo cbpoca faBneHus u gpyrue npuHaanexHocTu
ycTaHOBMeHbl Ha oboux koHuax MI-KoHTelHepa, TO OH AormkeH cOpackiBaTbCa No4 yriom 45° Ha ero cambli
YA3BUMbIN TOpeL;

c) oaunH MI-koHTeiHep fomkeH copackiBaTbCA rOpU30HTaNIbHO € BbICOTLI 1,8 M Ha CTanbHOW KOHEK, Kak
nokazaHo Ha pucyHke 1. MI-koHTelHep OOIDKEeH pacnonaraTbCa Tak, YTOObl ero LeHTp TAKEeCTU Haxoauncs
Had 3aKpyrrneHHOW KPOMKOW CTanbHOro KOHbKA, Kak nokasaHo Ha pucyHke 1. [Ins npegoTBpalleHus nepeme-
LLleHWs1 CTanbHOro KoOHbKa B peaynerate yaapa MI-koHTeliHepa cTanbHOW KOHEK OOMmKeH ObiTb NPUKPENeH K
BeToHHOW nnuTe unu HacTuny. MI-koHTelHep AOMKeH yoapuTbCs O CTanbHOW KOHEK A0 ygapa o GeToHHy
NMUTY UAKW HACTUN,
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d) ecnu MI-KOHTEAHEP UMEET CMOXHYH KOHCTPYKUMIO 0BonoYku (Hanpumep, 06oMoYKM, CKOHCTPYMpPO-
BaHHble no MCO 11119-1, NCO 11119-2 nnu MCO 11119-3), To No MeHbLLEN Mepe AN NPOBegeHUs UCMbITa-
HWIA NO NepeyncrneHnam a) n b) HeoBxogMMo UCNoMNbL30BaTk MO O4HOMY AoMNoNHUTENLHOMY MI-KOHTeRHepY.

ro ©.

o

1800

/

TN,/

1 — UEHTpP TSXKECTK; 2 — CTanbHOW KOHEK; 3 — rnagkas, ropM3oHTansHas 6eToHHas NnuMTa unm HacTun

PucyHok 1 — McnbitaHne MI-koHTelHepa nageHrMeM Ha KOHeK

6.2.4.4 Kputepun gonycka ana MIM-KoHTenHepoB Maccoun 25 Kr unu MeHee

6.2.4.4.1 Obwune TpeboBaHns

Mocne Bcex UCMbiTaHWA Ha NageHne 3anopHbIR KnanaH He OomkeH ObiTb NoBpexaeH 1 gormkeH pabo-
TaTb HOPMAarbHO (T. €. OTKPbLIBATLCA U 3aKPbIBATLCS).

Bce MI-kKoHTeMHepbl, NogBEPrHyThHIe UCNbITAHUSIM Ha NageHue, AOMKHbI ObITb OCMOTPEHbBI BU3yarbHO 1
BCE 3aMeYeHHbIe MOBPEXAEeHWS AOMKHbI ObiTb 3aperncTpupoBaHbl. Bce KOHTelHepbl 4OMKHb! ObITh NOOBep-

+10
FHYTbl UCMbITAHWIO HA repPMETUYHOCTbL cornacHo 6.2.5 npu TemnepaTtype (20 5 ]"C n MPL v yooeneTBopsaTh

KpUTEPUAM NPUEMKMN.

Ml -KoHTelHepbl, Npolledle UCchbiTaHne Ha nageHwe cornacHo 6.2.4.3, nepeyncneHue d), AOMKHbI
ObITb 4OMNONMHUTENEHO MOABEPrHYThHl UCMBITAHUSAM Ha LUWKMUMYECKy Harpyaky cormacHo MCO 11119-2:2012,
8.5.5, u BoigepxaTb 3000 uMKNOB NOBLILLEHWA AaBneHus, cocTaenawwero 5/6 MP, 6e3 noepexaeHun, pas-
PbIBOB U yTEYEK.

Mocne ycnewHoro 3aBepLUeHUsi UCTILITAHWA Ha TePMETUYHOCTL W, eCcrv HeobXxoouMo, UCMbLITaHWA Ha
LWKITUYECKYH0 Harpyaky, yKaszaHHbIX Bbille, Bce MI-KOHTEWHepbl JOMKHbLI NPONTH UCNbITAHWUA Ha BO3AENCTBUE
OaBneHus 4o paspyleHnsa cornacHo 6.2.4.4.2 unn 6.2.4.4.3 n cooTBETCTBOBAaTbL KPUTEPUAM NPUEMKH.

6.2.4.4.2 MI'-kOHTeMHepbI C BHYTPEHHUM 06beMom cBbiwe 120 mn

Ml -koHTENHepbl OOMKHEI ObITh NMOABEPrHYThI AABMEHWUK BNMNOTE 0 Pa3pyLlIEHUs C UCTMONb30BaHUEM
rMOopocTaTUYECKOro UCMBLITAHWSA HA pa3pblB (pa3pylleHue). 3aperncTpupoBaHHOe AAaBMNEeHWe pa3pbiBa AOMKHO
npeBbiwatb 85 % MWHMManNbLHOrO AaBreHuss paspbiBa 060N0YKK, YKasaHHOro B cTaHZapTe, B COOTBETCTBUM
C KOoTopbiM OHa Bbina uarotoBneHa. Bee paspbiBbl AOMKHBLI MPOUCXOAUTL B COOTBETCTBUM CO CTAHOAPTOM, MO
KOoTOpoMYy Dblna paccynuTaHa KOHCTPYKUMSA 060MoYkn, 04MHAKOBO 4SS BCEX BhIMOMHEHHbIX UCTbITAHWNA.

6.2.4.4.3 MI'-kOHTEeNHEpPbI C BHYTPEHHUM 0B6bemMom A0 120 Mn BKMHOYUTENBHO

Ml -koHTERHepbl OOMKHEI ObITh MOABEPrHYThl AABMEHWUK BNMNOTE 0 Pa3pyLlIeHUs C UCMONb30BaHUEM
rMOopocTaTUYeCcKoro Ny NHEBMAaTUYECKOTO UCMLITAHUA Ha pa3pbiB (pa3pyLlueHne). 3aperucTpUupoBaHHoe 4aB-
neHWe paspbiBa AOMMKHO NpeBbiwaTth 85 % MUHMManeHOro JaBneHns pa3pbiBa 000M0YKM, yKazaHHOro B 5.3.2.
Bce paspbiBbl OOMKHbLI NPOMCXOOWUTL B COOTBETCTBUMM C NEepBOHaYanbHbIM UCMNbITAHWEM Ha paspbiB, yKas3aH-
HbIM B 6.2.3, 1 OQMHAKOBO 415 BCEX BbIMOSTHEHHbLIX NCMbITAHWUNA.
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Heobxogumo obecneynTb Mepbl 6e3onacHocTy AnA nepcoHana u obopynoeaHms. B yacTHocTH, BO Bpe-
Msi UCMbITAHWSA Ha MHEBMAaTUYECKWUIA pa3pbiB (paspylleHne) HeobXxoouMOo YYMTbIBATb NOTEHLWAMNbHY 3HEPTUD
BbIOpoca DonbLLOro KONMYecTBa COXPAHEHHOW SHEPrUY M MOTEHUMANbHO ONacHLIX MaTepUanos B pe3ynsraTe
paspbiBa 0B0MOYKM.

6.2.4.5 McnbiTaHue Ha ygapHoe BO3AeNCTBMe TynbiM npeameToM Ha MIM-koHTeHep maccoi bonee 25 kr

O6onodkn MI-KOHTEMHepoB, CMNPOEKTUPOBaHHbIE W WCMbiTaHHble B cooTBeTcTBMM ¢ MCO 7866,
NCO 9809-1, MCO 9809-3, MCO 11119-1, NCO 11119-2, MCO 11119-3, umetoyme maccy bonee 25 Kr, BOMKHBI
ObITb MOABEPTrHYTHI UCMLITAHWMIO Ha yO4apHOe BO3OeWCcTBMe TyNbIM NPpeaMeToOM B COOTBETCTBUM C 6.2.4.6.

O6ono4vkn MI-kOHTeHEpPOB, CMPOEKTUPOBAHHLIE C MPOBEPKOA paboToCnoCOBHOCTM B COOTBETCTBMU C
MCO 16528, nomkHbl BbITb UCMBITAHBLI B COOTBETCTBMY C NpoLenypoi ana obonovek Tuna 1 u tuna 2, cnegys
npoueaype, onucaHHon B 6.2.4.6. McnebiTaHne Ha ygapHoe BO34eWCTBUE TYMbIM NpeaMeToOM O0MKHO NpoBOo-
OUTbCA B MECTE C HAaMMEHbLLERN TOMNLWUHON 000NMoYKn.

6.2.4.6 lNMpouenypa ucnblTaHWA Ha yaapHoe BO34EeNCTBUE TyMNbIM NpeaMeToM

Ecnu MI-koHTerHepbl ncnone3ytoT obonoydkn tuna 1 u Tuna 2, ogHa nycTas obonoyka JofmKHa nog-
BepraTbCcs ABYM YOapHbIM BO3AEWCTBUAM: UCMLITAHWE HA yAapHOe BO3AEWCTBME TYMbIM NPeaAMETOM AOMKHO
NpOBOAMTLCA B MECTe C HaUMeHbLUEN TONMWMHON 0BoNoYKK:

a) Ha bokoeoW cTeHke MI-koHTelHepa nocepeuHe Mexay KOHLaMU,;

b) B KOHUE 0BMOTKKM psigomM co cBogamm Ans obonodku Tuna 2.

Ecnun MI-koHTenHepbl ucnonbaytoT obonodky Tuna 3 u Tuna 4, ogHa nyctasa obono4dka fomKHa nogsep-
ratbCs OBYM yAapHLIM BO3OEUCTBMAM B KaXKAOM U3 CredyHLWUX NONOXKEeHNN:

a) Ha bokoBon cTeHke MI-KOHTellHepa nocepeaMHe Mexay KpanHUMKU TOUYKaMmu (Topuamu);

b) nop yrnom 45° anda ygapa no BeicTyny Tpy6bl (cpeqHas onvHa Ayru y ceona).

Ynap moxeT BbITb HAaHeCceH NyTeM cbpackiBaHWsl COOTBETCTBYHOLLErND Beca UMM MasiTHUKOBLIM Y4apoM.

MI-koHTeHep fomkeH ObiTh 3akpenneH Takum obpasom, 4Tobbl OH HEe nepemeLLancs BO Bpems yaap-
HOro BO3OENCTBUA. YOapHbIN aneMeHT JomKeH ObiTh M3rOTOBMNEH U3 CTanbHOro CTepXHA aAnameTpom ot 70 ao
80 mm. QHeprua yoapa gomkHa beite 1200 Ox.

MapameTpbl A4Ns KOHTpOnA U UKcaL MW pe3ynsTaTtoB — 3TO BHELLHWIA BUA nocne Kaxaoro yaapa. Cne-
ayeT (PUKCUPOBAaTL MOMOXEHWE U pa3Mepbl NOBPEXAEeHWA OT yaapa.

L /2 I;I Q*Tonbxo ansa tuna 2
‘——I

A
J

i

L

a) Tpybkwn Tuna 1 v Tuna 2

o 80| ™%

& 70
b) Mpumep yaoapHoro
anemeHTa

L/2

c) TpyGkn Tvna 3 v Tvna 4

PucyHok 2 — Cxema UCMbITaHWA Ha yaapHoe Bo3AeiicTBUE TYNbIM NpeaMeTom
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6.2.4.7 Kputepumn gonycka ana MI-koHTenHepoB maccon bonee 25 kr

O6onouka gomkHa Bbiaepxmeatbh N/4 Lukna noebilweHns aasneHua npu MPL 6e3 pa3pyweHus B pe-
3ynbTaTe pa3spbiBa UMK YTeYKW. McnbiTaHWe JOMKHO NPodormKaTees B TedeHue elle N LMKNOB Unu 4o Tex nop,
noka obono4yka He BbIAOET U3 CTPOS M3-3a YTEYKK, B 3aBMCUMOCTIK OT TOr0, YTO NpoM30AaeT paHblue. B niobom
M3 BbILLEYNOMSIHYTEIX CryYyaeB cuymTaercd, Yto MI-KoHTelHep npowen ucnbiTaHne. OgHako ecnu oTkas BO
BpeMsi 3TOM BTOPOM YaCcTW UCMbITAHUA BbI3BaH Pa3pbiBOM, TO cHMTaeTcs, 4To MI-KOHTeNHep He Bblgep:Kan 1c-
neiTaHma. N — konuydecTtBo Uuknos, Tpebyemoe B cTaHaapTax Ha obonodku, Hanpumep ans MCO 7866 uncno
uunkroe coctaenset 12 000.

MapameTpkl, KOTOpLIE HEOBXOAMMO (DUKCUPOBATL BO BPEMS 3TUX UCMBITAHWUIA, criegyoLLne:

a) Temnepartypa MI-koHTelHepa;
) KONMUYECTBO LIMKIOB, NPU KOTOPOM OOCTUraeTcsl BepXHee LIMKIMYecKoe OaBneHue;
) MUHMManbHOE N MakCKMManbHOE OaBMneHWs B LIMKIE;
) YacToTa LUMKNOB;
) cpeda, ucnonb3yemas ans UCTbITaHns;

f) TN HeMcnpaBHOCTW NPW BO3HWKHOBEHWN.

6.2.5 UcnbiTaHWe Ha repMeTUYHOCTb

6.2.5.1 lNpouenypa npoeBegeHUs UCNBITAHUIA

Ml -koHTenHep AormkeH 6bITh 3anpasneH BO4OPOO4OM, FefiemM UMK UX CMECHIO U UCMbITIBATLCA HA yTeY-
KW NMPK YCNOBUSX, NpUBeaeHHbIX B Tabnuue 1.

© Q0O T

Tabnwua 1-— Ycnosua TemnepaTtypbl/gaBneHna Ana UCnbiTaHWA Ha repMETUYHOCTb

Temnepartypa [asneHue
MwuHumaneHana paboyas Temnepartypa HO3
+10
20 °C
( 5 ] HAO3

Camas BbICOKas Temneparypa Mexay MakcumarnsHol paboyein TemnepaTtypon

, ; HO3
N1 MakCuMarnbHOW TEMNEPAaTypPOn 3KCnnyarauun 'D'

Mepen nomelleHUemMm KOHTeWHepa B 3aMKHYTYIO 30HY ANS NpoBedeHUst UCMNbITaHUi Ha repMeTUYHOCTb
no 6.2.5.2.1 unu 6.2.5.2.2 pekomeHOyeTCca NPOBEPUTE HaNU4Yne yTeyek ¢ MOMOLLLIH MbINIBHOTO pacteopa Unuv
OPpYrux Nogxodsiliux cpeacTB Ha BO3MOXHbBIX MeCcTax YTeuKH.

6.2.5.2 Kputepuu gonycka

6.2.5.2.1 MI-kOHTEeMHEpPbI C BHYTPEHHUM 06bemom cBbiwe 120 mn

O6wmi 06bem yTevykn BoAOpOAA MPU UCMLITAHUW HEe OOMKEeH NpeBbilaTe K HopManbHbIX cm3/y (Hop-
ManeHble yenoeus: 0 °C n 101,325 klMa abcontoTHoro gaeneHus). Ecnu ucnonb3yetca He razoobpasHbIi BO-
popog, obbeM yTeukn UHOTo raza OomKeH BbiTh NepecynTaH K yCrioBUSM, COOTBETCTBYHOLLMM BOOOPOOY.

3HaueHue K onpegensaetcsa cnefywlmmM cnocobom: K gomkHO ObiTe Bonbliue 3HauYeHWs, paBHoro 6- unu
0,1-kpaTHOMY BHyTpeHHeMY 0ObemMy kopnyca (B nutpax/150).

6.2.5.2.2 MI-koHTEeMHepbI C BHYTPEHHUM 0Bbemom Ao 120 Mn BKMHOYUTENBHO

O6bem yTe4ykn BOOOpO4A NPW UCMNbITAHWUM HE OOIMKEH NpeBbIllaTh 3 cM3/y (HopmanbHbie ycnoeums: 0 °C n
101,325 klMa abconwoTHOro gaeneHus). Ecnu ncnonsayetcs He razoobpasHblil Bogopond, 06beM yTeukn MHOro
rasa JoMmkeH ObITb NepecynTaH K YyCNoBUSIM, COOTBETCTBYHOLLMM BOAOPOAY.

6.2.6 UcnbiTaHWe LUKNUYECKON Harpy3kon U uaMmepeHUe HanpsikeHus

6.2.6.1 Obwune TpeboBaHusa

McnbiTaHMe UWKIMMYECKON Harpys3kon U M3MepeHme HanpsiKeHWs AOSMKHblI MPOBOAMTBCHA Ha BCEX HO-
BbIX KOHCTPyKUNAX MI-KOHTEMHEPOB C Lenbio NPOBEPKN TOro, YTO MPOEKTHbie Npeaenbl NpoYHoCcTU oGonoy-
KM He npeBblleHbl. [lloboe cyllecTBEHHOE U3MEHEHWE KOHCTPYKLMWM OTHOCUTENBHO TpeboBaHWA cTaHgapTa
(cm. 5.3), B cooTReTCTBUM C KOTOpbIM oBonoyka MI-koHTelHepa Gbina MaroToBreHa (BKNHOYAA U3MeHEeHUs
OovwameTpa, ANuHbL, TMNa Matepuana obonoYkM U MUHMMAnNbHOW NPOEKTHOW TOMUWMHbBI, HO He OrpaHudunBa-
ACb MMW), CPELCTB YAEepKaHWa TBEPAbIX YacTul KU Macchl abcopbupylowero BoooOpoA cnfaga LOMKHO CO-
NPOBOXAATbLCA MPOBEAEHWEeM MOBTOPHOMO WCMLITAHUA LWKIUYECKOW Harpy3koW WM3MEpPEeHWs HanpsKeHwus.
Ml -KOHTEMHEpPbI, OCHALLEHHbLIE aKTMBHON CUCTEMOW OXNaKAEHWUS ONA KOHTPONSA W/WNyM N3amMeHeHnsa Temnepa-
TYpbl, OOMKHEI NOABEPraTbCs UCMNBITAHUIO C YCTAHOBMNEHHOW CUCTEMON OXNaXOeHUs.
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Heobxogumo npuHATe Mepbl no obecnedeHunio BesonacHocTy nepcoHana n o6opyaoBaHMA BO Bpems
WCMbITaHWA B cnyyae paspyweHus MI-koHTenHepa unu Bbibpoca Bogopoaa.

6.2.6.2 NcneiTaTtenbHasa ycTaHOBKa

Kaxoblit MIM-KoHTeHep OoMmkKeH BbiTb OCHALLEH TEH30MEeTPUYECKMMIN AaTyMKamMy AN U3MepeHus Mak-
CYMAaIbLHOrO HaNpPsXKeHUs, KOTOPOe UCMbITbIBAaeT 0B60oNoYKa BO BpeMS LIMKITMYECKUX UCMbITaHWiA. B cnyyae me-
TannorngpuaHbix KOHTelHepoB gedopMauma MoxeT OblTb HEOLHOPOAHOW MO BCEMY KOHTeWHepy. Yucno u
pacnonoxeHne TeH30METPUYECKUX AATYMKOB, HeobxoguMoe Ana obecnedveHns obHapyxeHus Hanbonblero
HanpseHusa B 000mno4YKe, AOMKHO ObiTh ONpeaeneHo Ha MHXEeHEePHbIX MOLENAX, CO30aHHbIX Ha OCHOBaHWK
3HaHWUS KOHCTPYKUWKM, BKIOYas pacrnpegeneHve Harpyskm U aHanua uHdopmauuu, npegocTaBreHHble npo-
n3BoauTenemMm obonoyku, BHYTPEHHIOW KOHMUIypauuio U reOMeTpuo pacnpeneneHus abcopbupytollero Bo-
gopofn cnnaea v T. 4. Ecnu nHxeHepHble Mogenn He NO3BOMSAT TOYHO ONpenenuTb TOYKM MakcMMalnbHOro
OXUOAEeMOro HanpsHKeHus, To HeobxoaMMoe YACTO AaTYMKOB U MX pacnonoXeHne JOIMKHEI ObiTk onpeaeneHsbl
IMMMPUYECKM, NPOBELEHWEM WUCMbITaHM aByx MI-KOHTENHEpPOB, OCHALLEHHbIX 60MbLLMM YACNOM TeH30Me-
TPUYecKkux AaT4MKoB. Ha oCHOBaHWKM NOMyYeHHbIX Pe3ynbTaTtoB danbHenWwne UCnbiTaHnA MOTyT NPOBOgWUTLCH
C UCMOSb30BaHMEM MEHbLUEro Yncna TEH30MeTpPUYeCcKUX JaTUMKOB, pasMeLLEHHbIX ONA 3MepeHus Hanbornb-
LUMX YPOBHERN HaNpSKEHWN, UCMbITbIBAEMbIX 0DONOYKONA.

Kak MUHUMYM cnefyeT KOHTPONMMPOBATL OKPYKHYO AedopMalurio Ha LMNUHAPUYECKON U Kynonoobpas-
HbIX YacTax Ml -koHTelnHepoB, HanpsXeHue 13rnba Ha Nnockux YacTax MI-KoHTeHepoB 1 ANA TOYEK KOHLEeH-
Tpauuu HanpskeHus (Ha yrnax u pebpax) — HanpsikeHWe B 30Hax BOKPYT TOYKW KOHUEHTpauun. [ns oueHku
HanpsKeHUs B TOYKE KOHUEHTpauMM OOMMKEeH NCNoNb3oBaThCA ahdekTUBHLIN KOIMEPULMEHT KOHLEHTPaL MK
HanpsKeHUn.

TeH3oMeTpuYeckre daTt4ymMKM AOMKHbl ObliTh 3allMLLEHbl OT NOBPEXAEHWA BO BpeMs NPOAOIHKUTENbHbIX
WCMbITAHWIA U OT BIUSHWUS OKPYXatoLlen cpebl, B KOTOPOW OHWU NPOBOAATCS, HAaNpUMep, € MOMOLLLH XUMUYe-
CKW CTOWKOWM 2MOKCWMAHOW cMonbl. [epuognyeck 1 no KpanHen mepe B Hadane v B KOHUE LWKITMYeCKUX UC-
MbITAHWIA TEH30METPUYECKME AaTHMKKM OOMKHbBI rpagyvpoBaThes Ans obecnedeHms npasunbHon paboTel. Ecnn
OKaXKeTCA, YTO KaKOM-TO TeH3o4aTynk paboTaeT HenpaBunkHO, ero HeoBXoAMMO 3aMEHUTD.

Hedopmaunsa npu NnpoekTHOM npegene HanpsKeHUr JomkHa OblTh onpegeneHa MHXeHepHbIMU pacye-
TaMW Ha OCHOBaHWUM KOHCTPYKLMM 060MNOYKM U CBONCTB MaTepuanorB Unu SMNUPUYECKM NMpu CO34aHMMN BHYTPU
NHEBMaTUYECKOro Unu rMapocTaTUYeCcKoro JaBneHns, aKBUBANEHTHOro NpeaenibHOMY HanpsKeHWo 015 KOH-
cTpyKkuun obonoyky. [Ana MI-koHTeiHepa, TEH30METPUYECKMe OaTYMKN HA KOTOPOM HanOXeHbl CHapy»Xu, HO
HEe MMEKT HEMOCPEeACTBEHHOTO KOHTaKTa ¢ 0060M0YKOM UMM 0BNULIOBKOM, KOHTaKTUPYIOLWER ¢ MeTannmM4eckum
rmapuaom 1 rasoobpasHbiM BOgopo4oM (Hanpumep, obonovkn Tunoe I, lIl gna dmbpoBONOKOHHEIX KOMMO3U-
LIMOHHBIX BannoHoB), unu ansa obonoyku, kotopas beina cnelnansHO NoABEPrHyTa NnacTudeckon gedopma-
LMK (TO ecTb HarapToBke), AedpopMaLs NPy NPOEKTHOM Npefene Hanps:KeHWn AN KaX40ro AartymKka OoMmKHa
onpenensaTbes 3AMNUPUYECK 4O MOMeHTa 3anpaBkn MI-KOHTeHepOR BOAOPOAOM.

6.2.6.3 MeTtoq ucnbiTaHus

Ona MI-koHTenHepoB, NpeaHasHa4YeHHbIX 4118 TPaHCNOPTUPOBAHWA N UCTONL30BaHUA B OA4HOM MOJTOXe-
HWK, N0 MeHblueR Mepe NATb MI-KOHTeMHepOoR A0MKHbLI ObiTh UCMBITAHLI B 9TOM MOMNOXEHUU, YeTblipe OO0MmK-
Hbl BbITb UCNBITAHBLI C MCNONL30BAHUEM MOCNEA0BATENBHOCTU KonebaHuin, ONMCAaHHOW HUXKE, U OOWH OOMKEeH
BbITE UCMbITAH TONBKO LMKNUYECKON Harpy3kon 6es Bubpayuun. na MI-KoHTeHEPOB, KOTOPbIE MOTYT UCMNOMb-
3o0BaTbCA Gonee YeM B OQHOW NPOCTPAHCTBEHHOW OPUMEHTALMKN, NO KpanHeln Mepe TPW KOHTeNHepa AOMKHbI
ObITb MCMbITaHbl B ABYX B3aWUMHO NepneHanKYNspHbIX NONOKEHUAX C TOPU30OHTaNbHLIM U BEPTUKaMbHBIM MO-
NOXEHWAMYW 0CK KOHTeHepa. [1Ba 13 Tpex JOIMKHbI ObiTb MCMbITAHLI C MCMOMb30BaHMeM NocrneaoBaTenbHOCTH
KonebaHwui, 1 0AWH OOMKeH ObITh NCMbITAH LIMKIMYECKOW Harpy3koln bes Bubpaumm. MIM-KoHTenHepbl JOMKHEI
LIMKNMYeCcKkn 3anpasnaTecs BogopoaoM ot 5 % (He Bonee) HoMuHanbHoW eMKkocTu 4o 95 % (He meHee) HOMuU-
HanbHOW eMKocTK. [ina 3anpaBku AOMKHO MCMONb30BaTLCHA HOMUHANBHOE AABMNEHWE, 3Ha4YeHNA TeMnepaTypbl
OOMMKHbI ObITh B AManazoHe 3kcnnyatauuu. McnelTaHue OOMKHO COCTOATE NO KparHel Mmepe n3 106 UMKnoB 1
npogonm¥arsca 40 OOCTUXKEHWUSA pe3yrnbTaToB, OnpefeneHHbix B 6.2.6.4. Ecnu uamepeHHas gedopmauumsa npu
nocnefoBaTenbHbIX LMKIax NpeBbIlLaeT NPOeKTHLIN Npeden HanpsKeHuin unu Habnwogaetca nnacTudeckas
aedopmauma MaTepuana, To UCNbITAHWE A0MKHO ObITh NpepBaHo.

3HaueHne N3MEPEHUA OT KaXKO0ro TEH30METPUYECKOTO AaTYMKa AOMMKHO PErMCTPUPOBATBLCA Ha KaXaom
LIMKIE B COCTOAHWUM MAKCUManbHON 3anpaeku.

Mocne NATOro NOMHOrO LMKNa 1 3aTem ¢ WHTepBanamu vepes 50 UMKNOB, KOrga KOHTEeWHEepbl 3anpae-
neHbl He Bonee 4Yem A0 5 % HOMWHanbHOrO 06bemMa, B 3aBMCMMOCTW OT MPOCTPaHCTBEHHON OpUeHTaLuK,
KaXKObl KOHTEMHEP OOMMKEH NoABepraTbCa BO3NeNCTBMAM CreaytoLen nocnegosaTenbHOCTH BUOpaUmia B No-
TNOXEHWKN, COOTBETCTBYIOLLEM MPOCTPaHCTBEHHOW OPUEHTAUWK MPY NPOBEAEHUN LIMKITNYECKMX UCMbITaHWUA:
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- cuHycoupanbHoe KonebaHue ¢ ka4aHwem norapudMMUyYeckoln 4YacToTel B AnanasoHe oT 7 go 200 My n
obpaTtHo K nokasartento 7 'y Ha NpoTshkeHun 15 MUH. 3TOT UMKN AOMKEH NOBTOPATLCA 12 pa3 B Te4eHue Tpex
yacos ona Kaxgoro MIM-koHTerHepa. KayaHue norapuMmn4eckon 4acToThl OOMKHO OCYLEeCTBNATLCA creay-
towum obpasom: ¢ 7 'y AOIHKHO NOAAEPKMBATECA MaKCUManbHOe YCKOpeHue oKoro 1g,, A0 AOCTUXKEHUs ja-
cToThl 18 I'y. 3ateMm amnnuTyda JomkHa nogaepxuearbes Ha yposHe 0,8 mm (amnnutyga 1,6 MM) 1 yactoTa
AOMKHA NOBLILLATLCA A0 AOCTKEHWA MakcUManbHoro yckopenus 8g,, (npubnuantensHo npu 50 Mu). 3atem
MakcumanbHoe yckopeHue 8g,, AOMKHO NoAAepKUBATLCA A0 AOCTkKeHWsA YacToTel 200 Iy,

[ns koHTenHepoB Maccon bonee 100 Kr MOXET UCNONb30BaThLCA creaylolwas nocneaoBaTenbHOCTb BU-
©paunit B kKayecTBe ansTepHaTUBLI ONMUMCAHHOM BhILLE NOCNeaoBaTenbHOCTH:

- NMpocCToe rapMoHuYeckoe konebaHue ¢ BepTUkansHoW amnnutyaoi 0,8 MM npy makcuMansHoM obuiem
pasmaxe 1,6 Mm. YacToTa gonkHa M3aMeHaTbLCA co ckopocTeo 1 Mu/MuH B npegenax ot 10 go 55 M'y. Beck uumkn
BO3pacTaHWs YacTOThbl U BO3BPAT AOMKHbI NpoaomkaTbes B TedeHne (95 + 5) MuH.

Ha pucyHke 3 npeacTtaBneHbl MMHUManbHble TpeboBaHMa K NpoOBeaeHNIO LMKna.

a
d
— s S —
b
c 1
o wn o wn (=] wn o wn o L o w o wn o [ip} o [fp] o wn o o
-~ - ™ (o} o (3] < == wn Lo (o] 0 M~ P~ [<®) =0 [} (@] o o
X — HOMep uukna
a Bubpauus.
b 3apsagka.
¢ Paspsagka.

d MNocnegHre 50 nocriegoBaTeribHbIX LIMKIMOB.
PucyHok 3 — Mpadpmyeckoe onvcaHre MUHUManNbHBIX TpeBoBaHWA K LMKy

B 3aBrvcuMOCTM OT nonoxeHusa B npocTpaHcTee MI-KOHTeNHepoB, 0QWH UMW OBa KOHTEWHEPa OOMKHbI
noABepratbCs TONbKO 3apanke WU pa3psgke Bogopoaa.

6.2.6.4 Kputepun gonycka

[na kaxgoro TeH30MeTpUYecKoro Aatyuka B TedeHue 50 nocrnefoBaTenbHbIX LMKITOB MakCUManbHoe
M3MepeHHoe 3HaYeHWe HanpsKeHUs He OOMKHO npeBbiwaTth 50 % pacyeTHOro npefena 3HavYeHUsa Hanpsxe-
HWS, UNK He JoMmKHa HabngaTbea TeHAeHUNUS K ero yeenvuyeHuto. MIM-koHTeHep JOMKEeH cumTaThcd He npo-
WeglwrM UCMbITAHWA M ero KOHCTPYKUWA gormkHa BbiTe gopaboTtana, ecnu ana nwboro TeH30MEeTpUYecKoro
JartynKa 3Ha4YeHUEe HanpsKeHUsa B XoOe LIMKIMYECKOro UCMbITaHWA MPEeBbILIAeT 3Ha4YeHne HanpsxeHusa Ans
obonoykn Npu NpPoeKTHOM Mpeferne HanpsKeHWA Unu ecnu obonoyka WMCMbITbIBAET NMacTU4ecky aedop-
Mavuio.

[nsa onpegeneHvs oTCyTCTBUSA YBENUYEHUS HANPSHKEHWS OaHHbIe AN KaXXA0ro TEH30MEeTpUYeckoro aar-
YMKa C MakchManbeHbIM 3Ha4eHreM HanpsxkeHus bonee 50 % 3HavyeHUs HanpsKeHUs NpW NPOEKTHOM Npeaene
HanNpsBKEHUA OOMKHbI BbiThb NpoaHanuanpoBaHbl C NPMMEHEHWEM NMWHENHOr0 perpeccUoHHOro MeToda Hau-
MEeHbLUMX KBagpaToB cornacHo copmyne
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( Evyixi)'Nﬁ
L ’
(34)-w

i=j

roe a — yrnosoi Ko ULUUEHT U3MEPEHHOTO HANPSXKEHUS;
X — HOMep UuKna;

- 1
X =N Xi — cpegHee 4Y1CIo LUWKIOB;
i=j
N — 4yucno nocnegoBaTenbHbIX UMKNOB HE MeHee 50;
y — u3MepeHHas gedopMauns;
1j+N
J_/:N ny — cpegHaa gedopmaums.
i=]

Ml -KOHTEeNHep OomKeH nogBepraTbCs UWMKMMYECKUMM MCMNbITaHWMAM OO TeX Mop, Noka Ans HeKoToporo
nepuoaa, Bknwovatowero B cebs 50 nocnenoBaTtenbHbIX LMKMOB, KOAMhMUUMEHT a He ByJeT MeHbLle unu pa-
BEH HYMK ANS BCEX TEH30METPUYECKUX OATUYMKOB, M3MEPSIOLLUX 3HavyeHe aedopmaumu bonbwe 50 % npu
NPOEKTHOM npeaene HanpskeHWn. NpoaHanuampoaHHble 50 LMKNOB 4OMKHbI BbITe nocnegHumMmn 50 Beinon-
HEHHbIMUW NOCNEefoBaTeNbHbIMY LMKNaMKU. ITOMY KpUTEPUIO AOMKHbI COOTBETCTBOBATbL 3HAYEHWUsI BCEX TEH30-
MeTpuyeckux gartdymkos MI-KOHTeMHepa B paccMaTpMBaeMoM Nepuoae nocnefoBartenbHbIX LUMKMOB.

Kpome TOro, nocrne zaBeplUleHUss WUCMbITAHUA Ha LWMKAUYHOCTbL M U3MEepeHWsa HanpsKeHWn Ha Bcex
Ml -koHTeMHepax OOMKHO BbITe CO34aHO AaBneHue, NOCTaBMNEeHa 3arnyllka Ha BbIXOOHOE OTBEpCTUe, a Kna-
naH JoMmKeH BbITh OTKPLIT U 3aKPbIT Kak MUHUMYM OBa pa3sa. [Nocne yganeHus 3arnywiku Bce MIM-koHTenHepsbl
OOIMKHBI COOTBETCTBOBaTL KPUTEPUAM MPUEMKM UCMBITAHUSA HA repMeTudHOCTb no 6.2.5. Kak MuHuMym aBa
MI -KOHTelHepa, WCMbITaHHbIE B KaXOOW MPOCTPAHCTBEHHOM OpWMeHTauWW, OOMKHblI OblTb MOABEPrHYTHI UC-
MbITAHWIO Ha OTHECTOMKOCTb MO 6.2.2 U COOTBETCTBOBATb KpUTepuam npuemMkn. OamH u3 MI-KOHTenHepoB
OOmkeH BbITh UCMBITAH C NOCNeA0BaTe/IbHOCTLIO KonebaHui, a opyroin — 6es Hee.

Hapsaay c atum, anst MI-koHTEAHEPOB C BHYTPEHHUM 0BbbemMoM Ao 120 Mn BKAKYMTENBHO NOCIe 3aBep-
LUEHWS UCMBITAHUA HA TEPMETUYHOCTL Kak MUHUMYM oauH M -kOHTelHep KaxXoow NpocTpaHCTBEHHOW OpUeH-
TauWn, UCMbITaHHLIW C NOCNEe0BaTENbLHOCTEIO KonebaHui, [OMmKeH BbITh paspyLlleH N3bbITOUHLIM aBNEHUEM.
WcnbiTaHua Ha paspbiB (paspylleHne) MOryT BbiTb Kak MHEBMaTUYECKUMM, TaK 1 ruapocTtaTnyeckumu. 3ape-
TMCTPUPOBAHHOE 3HAYeHUE [aBMNeHUs paspylleHnss OOMMKHO NpeBbilaTh MUHMMAarNbHOe 3Ha4YeHWe OaBreHus
paspbiBa 000MN04KM, yKazaHHoe B 5.3.2. [1na Bcex UCMLITaHWA XapakTep pas3pyLUleHnii JoMmKeH OblTb TaKnM xe,
KaK M M3HavankeHble paspyLlleHus, ykazaHHele B 6.2.3, n xapakTtep OOMKeH COBNafaTh AN BCEX MPOBEOEHHbIX
MCMNBITAHWUA.

LomxHbl cobnogaTteca Bce npaBuna TexHuku 6eszonacHocTu, Y4Tobbl obecnednTs Be3onacHOCTL Nepco-
Hana n obopygoBaHus. B yacTHOCTU, BO BpeMs NMHEBMaTU4eCcKoro UCMbITaHWsa Ha paspbiB NepcoHarn A0oMmKeH
HaxodWTbCcA Ha Oe30MacHOM pacCTOSHWM OT YCTaHOBKM BO M3bexaHwe pucka paHeHus NOTOKOM rasa W pas-
netawLwMMUCS NpY paspbliBe geTansaMn KOHTenHepa.

Ons MI-koHTEWHEPOB, B KOTOPLIX UCMOMbL3YEeTCs akTUBHAA CUCTEMA OXNaXOEeHUs AnA perynupoBaHus
W/unu BO3OENCTBMA HA TeMMNepaTypy cucteMsl, Nwbaa HenpegHamepeHHasa yTedka mexay MI-KoHTelnHepom
W OXIaXAaLen XUOKOCTLIO A0IMKHA paccMaTpMBaThesl KAK HECOOTBETCTBUE KPUTEPUAM NPUEMKHK MO pesyrb-
Tatam JaHHOro UCMblTaHUS.

6.2.7 UcnbiTaHWe Ha yaap 3anopHOro KanaHa

6.2.7.1 Obwme TpeboBaHMsA

KoHcTpykumm MIT-KOHTEAHEPOR CO ChEMHBLIMU CPEACTBAMM 3aALLKMThI 3aNOPHOrO KnanaHa JOIKHbI Nog-
BEPraTbCs MCMNbITAHUIO HA yOap B COOTBETCTBUM C 5.7.5.

6.2.7.2 NMoarotoska obpa3suos

cnbiTaHuio Ha yaap 3anopHOro KnanaHa OoMKHbI OblTe NoaBeprHyTel Tpy MIT-koHTeHepa. B xone gaH-
HOro UCMbITaHUSA BMECTO CNNnaea, NornoLakLULero BoAopoa, MoXHO NCMonb3oBaTk BannacTt Unv ocTaBUTh KOp-
nyc nycteiM. Bo Bpems ucnoitanus MIM-KoHTeHepbl He OmKHbI ObITe No4 AaBneHneM rasa. CbemHan 3awumTa
3anopHOro KnanaHa gomkHa 6biTe ybpaHa.
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6.2.7.3 Npouenypa ncnbliTaHnus

[na ncnbiTaHnsa MCNONb3YETCA LIAPWUK M3 3aKaneHHOW CTanu unv yaapHboiid 06beKkT ¢ 3aKpenneHHbIM Ha
ero KoHue wapukom. LLlapuk n3 3akaneHHOW cTanu OoMmKeH UMeTb TBepAocTk No bpuHenno 248 + 3, a ero
OnameTp OOIKEH U3MEHATLCA B 3aBUCMMOCTUM OT pasMepa 3anopHOro knanaHa, Tak 4tobbl OH MOr yaapsaThCs
0 DokoBYH CTOPOHY Knanaxa nog yrnom 90° kK NnpoJonesHOM 0CK KnanaHa 1 ConpukacaTbCs C NNOCKOCTLI, Mpo-
Xo4slen yepes aTy e OCb.

Wapunk unv yaapHoii o6beKkT C 3aKkpenneHHbIM WAapUKOM W3 3aKaneHHOW CTanu, Takke Kak U Kaobii
Mr-koHTeHep, crnegyeT BoligepKuBaTh He MeHee 4 4 npu MuHyc 40 °C. B TeyeHne 5 MUH nocne BbiOepxu-
BaHuA MI-KOHTeMHep OomKeH ObiTe MPOYHO 3aKpenneH, a 3anopHbIf kKnanaH AOMKeH NnogBepraTbCsa OBYM
yaapam. lMepBbiit yoap AOMKEH HAHOCMTLCA CO CTOPOHBI 3anopHOro knanada nog yrnom 90° K npoaonsHOM
OCW KnanaHa W coBrnafaTtb C NMOCKOCTLI0, NPOXoAsLen Yepes 3Ty Ke OCb. TOYKM yOapoB CO CTOPOHLI 3a-
MOPHOrO KnanaHa He AOMKHbl ObiTh 3aKPbIThl TAKMMMW 3IeMeHTaMK, Kak coeguHuTenbHas pessba Ha Bbixoae,
ycTpoicTBa cbpoca AaBneHnsi, MaxoBuk 1 T. 4. LWap u3 3akaneHHo# ctanu unv npegMeT U3 3akaneHHoi cTanm
OOMKHblI 0briagate 4OCTATOYHOM Maccol WU CKOPOCTLIO ANs nepefadyv MWHUMAanbHOW SHEPrUW, yKasaHHOW B
Tabnuue 2. MNMocne nepeoro yoapa MIM-koHTenHep gomxkeH 6eiTb NoBepHyT Ha 180° ona npoBefeHWs BTOPOro
UcnbITaHWUA Ha yoap DOKOBOM NOBEPXHOCTW C OPYrOW CTOPOHLI 3aMOPHOro KranaHa.

Tabnuya 2— TpeboBaHWA K yOdapHOMY UCMbITAHUIO LLAPMKOM

(v_TZlyl\f:g:f:J;TéifM, ) MuHuManeHas aHepria £2, D
V<0,35 1,02
0,35< V<10 6,80
10<V<25 13,50
25<V<10 27,10
100< V 162,70

@ Hanpwmep, npu ceobogHOM nageHny 00 bEeKT BO3ASNCTBUA CHAabXeH LapUKOM U3 3aKaneHHoW cTanu,
E=mg_.h,
roe E — aHeprus, [x;

m — macca obbekTa Bo3gencTBS, CHaBXeHHOro LapuKoM U3 3aKaneHHoW cTanu, Kr;

g, — YCcKopeHue, BblaBaHHOE rpasuTalmei (9,8 m/c);

h — BbicoTa BEPTUKaNbHOro nageHna, m.

6.2.7.4 Kputepun gonycka
Mocne gByx UcnbiTaHWiA Ha YAap KaxablA 3anopHbli knanaH u MIM-KoHTenHep JoMm#KHbl ObiTb OCMOTPEHbI
BM3yanbHO Ha Hanu4ue NoBPEXAEHWA U NOABEPrHYThl UCMLITAHUIO HA TePMETUYHOCTL cornacHo 6.2.5 B gua-

+10
nasoHe Temneparyp [20 . ] °C v yooBneTBOpsATL TPEOOBaHMAM HACTOSLLErO NyHKTA.

CoefuvHeHWs1 3aNoOpHOro KnanaHa (BXxogHas pe3bba) JoMmKHbl OCTaBaThCs HenoBpeXaeHHbIMK bes Tpe-
LWKMH, 3aMOpHLIN KnanaH gomkeH 6biTs paboTocnocobHbIM. PaspylueHne MaxoBuKa He JOMMKHO CYMTaTBCA OC-
HOBaHWeM Ansi BpakoBKU NO HECOOTBETCTBUIO TPeOOBAHUAM UCMBITAHUSA, MOCKONBKY 3aMOPHbLIA KNanaH ocTa-
eTcs B paboyem coCTOSHAM U MOXKET ObITb OTKPLIT UMW 3aKPLIT.

Ecnn nocne ncnbiTaHnii TpeboBaHWSA UCMbITAHUSA Ha repMETUYHOCTL HE BLIMOMHAKTCHA UMK 3anopHbIA
KrnanaH HaxoguTcsa He B paboyYem COCTOSHWMM, MCMbITAHUI0 AOMKHBI ObITe NOABEPrHyThl TP MIT-KOHTeHepa ¢
YCTaHOBIMNEHHOW ChbEeMHOM 3allMTON 3anopHoro knanaHa. Ecnu atn 1pu MIM-KoHTeHepa yooBNETBOPAIOT KPU-
TEPUAM NMPUEMKU, TO KOHCTPYKLUKS OOMKHA CYMTATLCA OOMYCTUMOW NPU YCNOBUM MapKUPOBKU KaXO0ro KOH-
TelHepa B COOTBETCTBUM C 7.2.3.

6.2.8 UcnbiTaHMA Ha BO3OeNCTBUE LUKNUYECKM U3MEHAEMbIX TEMNepaTyp

6.2.8.1 Obwiune TpeboBaHusa

McnbiTaHMA Ha BO3OeWCTBUME UMKMIWYECKU W3MEHSIeMbIX TemnepaTyp MpoBoAsATCA TONbKO A
MP-KOHTeNHepOoB C BHYTPEeHHWUM 00bemMoM 0 120 Mi1 BKITIOYUTENBHO.

19

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 23/42
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-16111-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69890
https://gostexpert.ru/gost/gost-16111-2024?utm_source=pdf&utm_medium=69890&utm_term=page

FOCT P NCO 16111—2024

MpumeyaHne — 3To UCMbITAHWE NPOBOAMTCA ANA NpeAOTBpaLLeHns NoTeHUMankbHbIX Npobnem, CBA3aHHbIX C
TeM, 4TO He BbIno NpoBeaeHo UMKNMYECKOe UCMbITAHWE NoA AaBNEHUEM, aHanorMyHoe TOMYy, KOTOPOE NPeanncaHo B CTaH-
naptax MCO ans 6annoHoB. WcnbiTaHue npeaHasHavyeHo AN ocyLlWecTBNeHNst TEpMUYECKUX Harpy3oK Ha MIT-KoHTelHepb!
no Bcemy AnanasoHy Temnepartyp Ux aKkcnryaTauuu.

6.2.8.2 lNoarotoBKa K UCNbITAHUIO

Ecnu MI-kKoHTeWHepbl NpefHasHayeHbl A8 TPaHCnopTMpPoBaHUA U UCNOMNb30BaHWA B OAHOW MPOCTpaH-
CTBEHHOW opyeHTaunn, HeoBXo0AMMO UCMbITaTb MO MeHbLUER Mepe NATk TakUX KOHTEAWHepOB B 3TOW OpUeHTa-
uum. Ecnn koHcTpykunsa MIM-koHTeHepa He ucknioYaeT UCnonb3oBaHue ero bonee 4em B O4HOM NOMOXEHWN,
TO WCMbITAHWUIO AOMKHbI ObIT MOABEPrHYTHI HE MeHee Tpex MI-KoHTeiHepoB B ABYX NOMOXEHWUAX, NepneHau-
KyNApHbLIX APYT K APYTY; Npu aToM ock MI-koHTeHepa AomkHa BbITh TOPU30HTaNBHOW U BEPTUKaNbHOW.

MI-KoHTelHepbl 4OMKHBI ObITh NOMNHOCTEIO 3anonHeHbl BOAOPoAOM. Mx Heo6xooMmMo NoMecTuTh B Kame-
py ANs NPOBEeAEHUsI UCMbITAHUSA C KOHTPONUPYEMO TeMnepaTypor, B KOTOPO BO3MOXKHO N3MEHUTL TeMnepa-
Typy OT MUHMManeHoro pabovero 4o MakcvmansHoro paboyero 3HaveHust 1 HaobopoT B TedeHue 2 u.

6.2.8.3 lNMpouenypa ncnbiTaHusA

Ml -koHTenHepbl [OMKHBI ObITh MNOABEPrHyThbl CNEAYHLIMM TEPMUYECKUM LMKIOBbIM WCMALITAHUAM
(cM. pyucyHok 4):

a) cnepyet nomectute MI-KOHTEWHEP B Kamepy C perynupyemoin TeMnepaTtypoi u yBennuneaTb TEM-

10 -
nepartypy B Kamepe oT [20+ 5 } °C 0O MakcMMalbHOW TeMMepaTypbl 3KCNNyaTauun € NOrpeLlHOCTbIO +5°Cza

14+ 5 MuH;
b) Heobxogumo BbigepxuBaTe MI-koHTeHep Npu MakcuManbHOW TemnepaType 3aKkcnnyatayuu ¢ no-
rpewHocTbo £5 °C He meHee 1 y;

10
c) HeobxoQMMO CHU3UTL TEMMNeEpaTypy B Kamepe Ao [20+ ) ]“’C B TedeHne 1 4 + 5 MUH, 3aTEM YMEHb-

WKMTb TeMnepaTypy B kKaMmepe 40 MUHUManbHOoW paboyen TemnepaTypbl C MOrpewwHocToio 5 °C 3a 14+ 5 MuH;
d) HeobxooMMO BbIOEPKMBaTb TEMMepaTypy B Kamepe Ha ypOBHe MWHMManbHOM TemnepaTypbl C Mo-
rpewHocTbo £5 °C He meHee 1 y;

e) YBenuuuBawT TEMMNepaTypy B Kamepe 40 (20”50} °C3a 145 MuH;

f) meicTBKS, oNMcaHHbIE B NEPeYUCeHnsax a) — e), Heobxogumo noBTopuTh 50 pas.
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X —Bpewms, 4; Y — Temneparypa, °C
PucyHok 4 — NpumepHbIA LUK UCNbITAHWA Ha BO3OeNCTBUE
LMKIMMYECKU N3MEHAEMbBIX TEMMEPATYP
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6.2.8.4 Kputepun gonycka

[Mocne ucnbiTaHWMA Ha BO3AEWUCTBME LMKNNYECKN U3MEeHAeMbIX TeMnepartyp Kaxabin MIM-koHTenHep gon-
eH DbITb NOABEPTHYT UCMBITAHWMK HA TEPMETUYHOCTL U JOMKEH COOTBETCTBOBAThL KpuTepusam 6.2.5.

lNocne 3aBeplleHUs UCMBITAHUS HA FEPMETUYHOCTE Mo MeHbluen Mepe oauH MI-KOHTelHep Kaxaon
NPOCTPaHCTBEHHOW OpMeHTaLMM A0MKeH ObITh pa3pyLleH Nog BO34eNCTBUEM BHYTPEHHero gaeneHus. Mcnbi-
TaHWA Ha pa3pbiB (paspyLllieHne) MoryT 6biTb BbINOMHEHBI C MPUMEHEHNMEM MHEBMAaTUYECKOro UMK rmapasnu-
4YeCcKoro BO34eWCTBUA. 3aperncTpMpoBaHHOe B X04e WCMbITaHWA OaBleHne paspylueHrs JOMMKHO NpeBbilaTh
MUHMMAaSIbHOE 3Ha4YeHne AaBneHvs paspyLleHnss ob6onodkn, ykasaHHoe B 5.3.2. [ins Bcex McnbITaHnin paspy-
LIEHWA OOMKHbI MPOMCXOAUTh TaK Xe, Kak U NpU UCNBITAHUAX Ha NepBOHAYanbHOe paspylueHue, yKazaHHbIX
B 6.2.3, 1 OHW OOMKHbI ObITb OOHOTUMNHLIMK BO BCEX NPOBEOEHHbLIX UCMbITAHUSAX.

Heobxogumo cobniogaTh BCce npaeuna TexHuku BesonacHocTu, YTobbl obecneunTs BesonacHocTb nep-
coHana v obopynoBaHus. B 4acTHOCTM, BO BpEMSsI NPOBELAEHUA UCTNbITAHUS Ha paspyLleHne nepcoHan 4omKeH
HaxoguTbcs Ha Be3onacHOM PacCTOSAHUKM OT YCTAaHOBKM BO M30exaHne pucka nopaKeHWsi razoM 1 pasneTtato-
LMMKWCA NMPW pa3pbiBe YacTaAMM KOHTENHepa.

6.2.9 OT4YyeTbl O TUNOBLIX UCNLITAHUAX

OTueTbl 0 TUNOBLIX UCMLITAHUAX, YAOCTOBEPSAKLIME COOTBETCTBME TpeboBaHUAM cTaHdapTa, JOMKHbI
npegocTaBnATLCA NOMb30BATENAM No TpeboBaHMio.

6.3 CepuiHble UCNbITaHUA

6.3.1 O6wme TpeboBaHunA

CepuitHble UCMBITAHUS MPOBOAATCS B COOTBETCTBUN C YCTAHOBMNEHHOW NEPUOANYHOCTLI0 B TEYEHUE BCE-
ro BpeMeHU M3roToeneHusa obopyaoBaHua ¢ Lenbio obecnedeHnst COOTBETCTBUSI NMPOU3BOACTBEHHLIX onepa-
uwnin MIr-koHTenHepoB TpeboBaHWAM TEXHUYECKUX yCcnoBuiA. Pasamep naptum MI-koHTenHepoB ycTaHaBnveaeT
W3roTOBWTENb B 3aBMCMMOCTU OT 3aKasa W NPUMEHSEMbIX MaTepuanos:;

a) pa3amep napTvu rugpvaa cocTouT M3 OQHOW NapTyuy crnnaea, abcopbupyroLLero BO4OPOLA, UMK B COOT-
BETCTBUU C TPEOOBaAHWAMM YNMOSTHOMOYEHHBIX OPraHoB;

b) pa3smep napTum oboNo4YKM COCTOMT M3 padMepa nNapTyuM 0DOMoYKK, ONpPefeneHHOro B cTaHapTe Ha
0BOMNOoYKyY UNM B COOTBETCTBUM ¢ TpeboBaHUAMM YMOMHOMOYEHHbBIX OPraHoB.

Bce cepuiiHble ucnbiTaHuga MIM-KOHTEWHEPOB OOMKHLI MPOBOAUTLCHA Ha roToBbIX MI-KOHTeWHepax oT
napTum.

6.3.2 UcnbiTaHWe Ha pa3pyweHne o60NOYKM ANA NapTUK

He meHee ogHon obonoyvkn MIM-koHTeMHepa 13 Ka}aown NapTumn SOKHO OblTh UCMBITAHO Ha paspyLleHne
nog AaBreHueM.

Ecnu MI'-koHTelHep uMeeT BHYTpeHHUIA 06beM cBbille 120 Mn, To cnocobbl UCNbITAHWA Ha pa3pyLUeHue
M KpUTEPUM OOMyCKa A0MKHBI COOTBETCTBORATL TpeboBaHuaM ctaHgapTa (cM. 5.3.1), cornacHo koTtopomy o6o-
no4ka Obina nponaseneHa.

Ecnu MI-koHTeHep MMeeT BHYTPeHHMIA 06bem, MeHbLUe UK paBHbli 120 Mn, UCMbITAHWA Ha paspyLle-
HWEe NPOBOASITCA B COOTBETCTBUM € 6.2.3. BCce paspyLlueHust npy BCeX NPOBOANMbBIX UCMbITAHUSX AOMMKHbI ObITh
TaKUMW 3Ke, Kak W paspyLleHre nNpu npoBedeHu HavanbHoro UCNbITaHus, ykazaHHoe B 6.2.3.

Heobxogumo cobniogaTe BCce npaBuna TexHuku besonacHocTu, YTobbl obecneunts BesonacHocTb nep-
coHana u obopynoeraHusa. B yacTHOCTH, BO BpeMSA MHEBMATUYECKOro UCMLITAHUSA Ha paspylleHue nepcoHan
OOMKEeH HaxogMTbCA Ha 6e3onacHOM PacCTOSIHMKM OT YCTaHOBKM BO M30exaHne pucka paHeHusi BblpBaBLUMMCS
rasom v pasneTarwwuMUCs NpU paspyLleHn KpynHbIMKU OCKONKaMu.

6.3.3 UcnbiTaHue Ha Bo3gencTBue MPL ona naptuum rugpuvaa

Mo MeHbLWwen Mmepe oauMH MI-KoHTelHep M3 KaXgon napTuK rMApUAOB OOMKeH ObiTh UCNLITAH ANSA Npo-
Bepku MP[l B cooTeTcTRUM ¢ 4.1.1. MP[] kaxxgoi naptum He gorxkeH npeebiwaTts B 0,80 pas ucneitatensHoe
pasneHve obonoykn unm 25 Mla.

6.4 NnaHoBbIe UCNbITAHUA U OCMOTPBI

6.4.1 MNnaHoBble UCNbITaHUA

WMarotoBuTENb NPOBOAWUT MMNAHOBLIE NepUoguYeckue UCMbITaHUA NYyTEM BU3YanbHOMO OCMOTPa Kaxaoro
Ml -koHTENHEpPa NapTUK U NPOBEOEHUSA UCMNbITAHWIA Ha yTeuky. [pu 3TOM pe3ynsTaThl JOMKHEI BbITh 0ohopM-
neHbl JOKYMEHTAanbHO (3anucu/akTel). MaroToBuTento cnenyeT NpoBOAUTE NEPUCOUYECKUE UCTLITAHUSA B TEYe-
HWe Kak MuHUMYyM 20 neT unu B TedeHue 1,5 cpoka cnyx6bl MIM-KOHTEMHEPOB B 3aBUCMMOCTU OT TOrO, Kakoi
nepwog aonbLie.
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+10
McnbiTaHua Ha yTeyky Bogopoga npoBodAT no 6.2.5 npu Temnepatype (20 . ] °C v HO3, npu aTom

Ml -KOHTEMHep AOMKEH COOTBETCTBOBATL KPUTEPUSIM NMPUEMKH.

[ns Bcex obonovek, ucnonb3yembix npu npondeoactee MIM-KOHTEAHEPOB, M3roTOBUTENB JOKYMEHTalb-
HO dbmKcupyeT, YTo obono4ka Bbina M3roToBneHa, UCNbITaHa U KBanv@uuMpoBaHa B COOTBETCTBMM CO CTaH-
naptom. MarotoBuTens MI-KOHTeliHepa TakkKe BLINOMNHAET KOHTPOMb NpU NpuemMke B ToM obbeme, KOTOpbIN
Heobxogum gns Toro, 4Tobbl 060noYka cooTBETCTBOBANa yKa3aHHbIM TpeboBaHMsaM.

6.4.2 MacnopT U3roToBNeHus

CepTtudmkat o Tunosom ogobpeHnr nogrotaBNMBaeTca Ans Kaxgon naptu MI-KOHTEMHepOoB U COOT-
BETCTBYEeT BceMm TpeboBaHWAM HacToswero ctaHgapTa. [1pymep cocTaBnNeHHOro cepTudukarta npuBedeH B
npunoxeHuu D.

7 MapKkupoBKa, Haknemkn U AOKyMeHTauusa

7.1 MapKkupoBKa

7.1.1 Ha xopowo BnaHomMm mecte Ha MIM-koHTenHepe aomkHa 6biTh HAHECEeHa HeCMbIBAEMbIM CNocobom,
MapKMpOBKa, cofepxallasn cnefyrLllyo MUHUManbHYH WHOPMaLKO:

a) ccbifka Ha HacToAawmi ctaHgapT, T. e. MCO 16111;

b) HO3 B cTepkHe;

C) MaeHTUUKALUNOHHbLIA HOMEP M3rOTOBUTENS;

d) parta narotoBneHua (Mecsau 1 rog);
€) HauMeHOBaHWEe W3rOTOBMTENS W ero TOBapPHbIN 3HaK (MPX HANU4YnK);

f) maTta McTe4eHuss cpoka rogHOCTM, OCHOBAaHHAsA Ha MakCUManbHOM cpoke cnyx0Obl (MecsL 1 roa).

7.1.2 B cnyyasx, korga u3-3a orpaHMyeHnin no pa3amepy Wi nnowanym HeBO3MOXKHO BKITHOYUTb BCH Bbl-
LueyKazaHHy UHgopmMalumio B yaoboumuTtaeMoMm hopmaTte, OoNycKkaeTca oTcnexuneaemMel kog. Ecnu ncnone-
3YIOT Takol kog, To Ha MI-KoHTelHep Bce paBHO OOMkHa ObiTb HAHECEHA MapKMPOBKA C yKazaHuem uHdop-
Mauuu no 7.1.1 B cooTBETCTBUM C NepevucneHuamu b), e) u f).

7.2 Hakneiiku

7.2.1 OGwme TpeGoBaHunA

Hakneikn npegynpexaarwLlero xapakrepa pa3meLlalwT B COOTBETCTBMM ¢ TpeboBaHuamu NCO 7225.
Haknelnku He JOMKHbBI NO codepKallencs Ha HUX MHopMaL UK BCTyNaTk B NPOTMBOPEYNE C MAapKUPOBKOW Ha
obonouke.

B cny4asnx korga no npuYvHe OrpaHUYeHHOCTM PasMepoB HEBO3MOXXHO pasMecTUTb BCHO BbiLleyKasaH-
HYI0 MHDOPMAaLKMIO Ha HaKMenKe, Takylo MHOPMaLMIO MOXHO YKa3aTk Ha yNakoBKe UMK B JOKYMeHTaLWn, Npu-
KrnagblBaeMon BMECTE C U3gervem, 3a UCKIYeHMeM NpeaynpexaeHns «CoaepKnmMoe orHeonacHo», Kotopoe
OOMKHO BCerga HaHOCUTLCS Ha usgenue.

MpumeyaHue — MoxeT noTpeboBaTbca HaNWYKME AOMNONHUTENbBHBIX HAKMEEK, TaKUX Kak MAEHTUQUKALWOHHbBIA
HOMEp 1 onMcaHue, Kak ykasaHo B Tunoebix npasunax OOH no nepeBo3ke onacHbIX rpy30B, HOMepa AeTanu Uy Mogenu
W NpoYMX NpeaynpeauTensHbLIX Haanucei, UMEeoLLMX OTHOLLEHWE K MeTannorugpuaHoMy MI-KoHTelHepy.

7.2.2 OnacHoOcCTH, CBA3aHHbIe C TBepALIMU MaTepuanamMmm

MaroToBuTeNb YKa3blBAeT Ha Hakmnenkax WHopmauu npelynpeauTenbHOro Xxapakrtepa, CBA3aHHYH
C NOTEeHUManbLHOW OMacHOCTBK Matepuanos, cogepxawmxca B MI-koHTelHepe. MNpeaynpexneHusa OOMKHbI
BKIKO4YaTb MHopmaLMo 06 onacHOCTU B3aMMOLENCTBUSA COAEPXKUMOro KOHTEMHEPA C BO34YXOM, BOOOW UMK
OpyruMu cpegamu.

7.2.3 Haknewkn, cogepxaiwmne MHdopMaLuio 0 CLeMHON’ 3aWuTe KnanaHa

B cootBetcTBUM C TpeboBaHMaAMM 6.2.7.4 Ha Haknenkax OOMKHbI ObiTb HaHeCeHbl criegylollue croga
«BHUMAHWE: KnanaH moKeT ObiTb NoBpexaeH B pesynbrate yogapa. YCTAHOBUTE SAWNTY KNAMNAHA HA
MECTO, ECNI OH HE NCIONb3YETCA».

7.2.4 Haknenku, cogepxalline nHopMaLm1io o Temnepartype

WaroToBuTens yctaHaBnuBaeT Haknenku c npegynpexgeHvem: «HE HAMPEBATB BbIWE XX °C, HE
MCNOJNIb3OBATb OTKPbLITOE MNAMA UMM MCTOYHWK NMNAMEHW», rae «XX» obo3HayaeT ycTaHOBMEH-
HOEe MaKkcvMMarnksHOoe 3Ha4YeHue TemnepaTtypbl 06Ccny:KMBaHms.

22

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 26 /42
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-16111-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69890
https://gostexpert.ru/gost/gost-16111-2024?utm_source=pdf&utm_medium=69890&utm_term=page

rOCT P UCO 16111—2024

B cootBeTcTBUM C 4.3.2 MUHMManNbHas v MakcMMarnbHas TemnepaTypbl 060M04KKM ONA HOPMAankbHbIX Y-
NOBWIA 3KCNNyaTauun JOMKHbI COCTaBNATbL MUHMMYM MUHYC 40 °C 1 makcumym nmoc 65 °C. Ecrniv makcumans-
Has ¥ MUHUManbHasa TemnepaTypbl MOTYT OTNMYaTbCH OT yKasaHHbIX, OHW OOIKHb! ObiTb YKa3aHbl M3roToOBUY-
Tenem Ha Hakrnemke.

8 dokymMeHTauus, npunaraemasi K U3gesivio

8.1 UHdopMaLMOHHLIE NUCTLI No Ge3onacHoMy obpalleHuIo ¢ MaTepuanamm

WHpopmaumoHHble nucTbl no GezonacHoMy oOpalleHuto ¢ Matepuanamm, TakMMK Kak rasoobpasHbli
BoAOpOA W copepxalive abcopbupoBaHHbLIM BOOoOpod ChNaBbl, OOMKHbI NMPUNaraTbCsl K AOKYMEHTauuM Ha
noctaensemoe obopygoBaHne. 3TU NWUCTLI AOIMKHLI cofepxaTtk TpeboBaHua k obecnedeHunio 6e3onacHocTH
M UHCTPYKUMIO Nno obpalieHuio ¢ obopyaoBaHMeM B criydae yTeuyku Bodopoda W/vnu NnoBpexaeHus cucTemsl
XpaHeHUs1, pasrepMmeTmaaumm 06opyaoBaHMs U NOTEHLMANBHONO B3aMMOaeACTBUSA Npu 3ToM abcopbupytoLle-
ro BOAOPO[ CNnaBa C BellecTBaMM, TaKUMU Kak BO34yX, BoAa, OXNaxaatolas cpeaa 1 1. 4.

8.2 PYKOBOACTBO nonb3oBaTend UK PYKOBOACTBO MO aKcnnyaTaunn

8.2.1 O6wme TpebGoBaHNA

WarotoBuTenb OOMKEH NpeaycMoTpeTb PyKOBOACTBO ANS NMOMb30BaTensa UnuM pykoBOACTBO MO 3KCMny-
ataumn. PyKOBOOCTBO OOMXHO BKIMHOYAaTL MHPOPMALUIO O MUHWMANbHbBIX YCNOBUAX 3KCNnyarauuu, onpeae-
NeHHy B pasgene 4, KacawLllyca KadecTsa BoA4OpO4a, Npouenyp Nepeov U nocrneayrwmx 3anpaBok, UH-
dopmaumio 06 yTUnMsauumn 1 NOBTOPHOM WCMOMNb30BaHWUW WM/UNW Apyrie COOTBETCTBYIOLME OrpaHUyeHust o
MCMNOMb30BAHWIO, BKIHOYAA MUHMMAanNbHYI0 BEHTUNALMIO B MECcTax akcnnyataumm U XpaHeHus, MUHUMansHbie
npouenypsl Nnepuogn4ecknux UCNbITaHWA M MPOBEPOK, ECNU 3TO NPUMEHUMO.

8.2.2 Npouenypbl NnepBOi U NocNegyloLWNX 3anpaBok

8.2.2.1 lNposepka nepen nepsor 1 NocneqyWUMK 3anpaskamMmm

M3rotoBuTENb JOMXEH ONpeaenuTh npoueaypbl MPOBEPKU, NPOBOAMMbIE Nepe Nepso U NocnegyoLm-
MK 3anpaekamu MI-kKoHTeHepa.

Mpouenypbl NPOBEPKM OOMXHBLI BKNYaTh B cebsi npoBepky MI-koHTeMHepa Ha npeaMeT AeNCTBYOLLLErO
cpoka cnyxbbl, Hanu4Ma Tabnuvyek ¢ pa3bopynBbLIMKW NpefynpeguTensHBIMA HAANMUCAMW U HAL4EXKHOCTb UX
KpernneHusi, UCMPaBHOCTWM KOMMOHEHTOB W UX HANW4usa, OTCYTCTBUS MOBPEXAeHNA Ha 0BonoYke 1 KknanaHax.

JomkHbl BbITb onpeaeneHbl KPUTEPUM, COMMacHo KOTopbiM MI-KOHTEelHep BO3MOXHO 3anpaBuTb UK
cnegyer npekpatuTb akcnnyatauuio MIM-KoHTenHepa.

8.2.2.2 TpeboBaHMA K 3anpaBke

[ns ocywecTeneHna nepeon 1 nocneaywowmx sanpaesok MMM -koHTelHepa M3roToBuTenb JOMMKEH Npea-
CTaBWUTb CreayLyo MHbopMauuio:

- nMpaBwna TeXHWKWM B6e30NacHOCTM M BO3MOXHbIE ONACHbBIE CUTYaLIMK;

- cnocob onpefeneHus JOCTUXEHMS 3HAYEHWS HOMWHaNbHOW EMKOCTW CornacHo 4.2;

- MWUHMMalbHbIN U MAKCUManbHbIA OWana3oH OaBNeHWr (MaKkcuManbHoe JaBneHre He OOMKHO NpeBbl-
Warb 3Ha4YeHne HOMWHAaNbLHOro JaBEeHWS 3anpaBKu);

- MWUHUMarnbHbLIN U MakcuManbHbIM AManasoHbl TeMmneparyp;

- Opyrve cneumanbHble YCroBus, Heobxoaumble Ans NepBOW ¥ MOCNeayLLMX 3anpaBok.

8.2.2.3 ObopynoeaHue

WarotoBuTene JommkeH onpegenuTe TpeboBaHua K 0OopygoBaHuMio, MCMoNb3yeMoMy Ons NepBow M Mno-
cnegyroLen 3anpaBoK KOHTEVHEPOB ONA NpefoTepalleHusa nepesapaga.

8.2.2.4 OcmoTp 1 NpOoBepPKWU Noce NepBOr 1 NocneayloLLen 3anpaBok

WaroToBuTENb AOMKEH OnpedennTb npoueaypy NpoBepKu, NPOBOAMMOW NOCNe NepBor U NOCNeayoLmMx
3anpaeok MI-koHTelHepa. MeToguka gomkHa BKN4YaTh NpoBepKy Tevu Bogopoda u3 MI-koHTelHepa 1 Ha-
NUYME NOBPEXOEHHbIX UMK OTCYTCTBYHOLLMX KOMMOHEHTOB YCTPOWCTB COMPSKeHUs (HanpuMep, NoBpexaeHue
pe3b6bl, canbHUKOB UMW YINOTHEHWI).

8.2.2.5 lMepuognyeckue NpoBepKn N UCMbITaHWUA

W3roTtoBKTENb JOMKEH yKasaTbk MUHMMankeHble TpeboBaHus Kk Nnepuoguyeckum NpoBepKam U UcnblTaHu-
AM. VIHTepBanbl Taknmx NPOBEPOK OOMKHLI COOTBETCTBOBAThL MHTEPBAanaM, yka3aHHbiM B cTaHgaptax MCO Ha
nepuoauYeckne NpoBepKn 1 ncnbiTaHua kopnyca (Hanpumep, WCO 6406, MCO 10461 n MCO 11623). Bo Bcex
cny4asx nepuoan4yHoCTb TakUX MPOBEPOK U UCNbITAHWIA HE JOSMKHA NpeBbiwaTth 5 ner.
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MpunoxeHune A
(cnpaBo4Hoe)

CoBMecTUMOCTL MaTepuanoe npwu paSOTe C BoOgopoaom

A.1 CoBMecTMMOCTL MaTepyuanoB npu paborte ¢ BOQOPOaOM

KoMnoHeHThl, BSaMMO,EleﬁCTByIOU.LVIE o] raaooﬁpaaHth BOOOpPOAOM UMK codepxallMK BoOopod cpefaMK, a Takke
BCe Agetanu, npuMeHdemble ONA YNNOTHEHMA UMW CONPAXEHWA, OOMKHbI ObITb 4OCTATOYHO CTOMKUMK K XUMHUYHECKOMY U
q1M3MHBCKOMy OelcTBU BOOOpOOAa B YCNOBUAX 3KCNNyaTauun.

A.2 MeTannb! U MeTannMyeckue matepuansl

Monb3oBaTenam cnegyeT 3HaTb, YTO TEXHMYECKME MaTepwansl, NoaBepralomnecs Bo3gencTBUI0 Bogopoda B pa-
Boyel cpeae, MOryT NPOsBNATE NOBLILEHHY0 BOCMPUMMYMBOCTE K KOPPO3WK, BbI3BAHHOW BOOOPOAOM, YEPE3 pasnuyHbe
MEXaHW3Mbl, TaKWe Kak BOAOPOAHOE OXPYnyMBaHWE 1 BOAOPOAHOE BO3LENCTBUE.

BogopogHoe oxpynyveaHvWe onpefenseTcs Kak Npouece, NPUBOAALLMA K YMEHBLUEHWUIO BA3KOCTM MU NNacTUYHOCTH
MeTanna 3a CYeT NPOHUKaHWsA aToMapHOro Bogopoaa.

B knaccuyeckom Buae BOOOPOAHOE OXPYMNYMBaHWE pa3aensioT Ha ABa Tuna. [epBeli TUM — BHYTPEHHEE BOAOPO4-
Hoe oxpyn4vBaHWe — HabnwgaeTcs, Korda BoAOPOo4 MPOHWKAET B CTPYKTYPY MeTanna B pesynsrate TexHonorv obpa-
BoTKM MaTepuana u nepeHacellaeT MeTann BogopodoM. BTopoid Tun — oxpynyueaHue BOOOPOOHOW Cpeaoi — ABMNAETCS
pesynsTatom abcopbuunm Bogopona TBepAbiMy MeTannamu B npouecce paboTbl.

ATOMapHbI BOOOPOA, PACTBOPEHHBIM B METanne, B3avMOAENCTBYET C BHYTPeHHUMN AedekTamn meTanna, obbid-
HO BbI3blBas MOBLILIEHWE BOCMPUMMUYMBOCTH K PAcNpPOCTPaHEHUI0 TPELLMH 1, TakuM 06pa3om, yxyglas Takme OCHOBHbIe
CBOWCTBA, KaK MnacTUYHOCTb W BA3KOCTE. CyLLecTBYIOT Kak BHYTPEHHWE, Tak U BHeLLHWe (DaKTopbl, KOTOpble y4acTBYIOT B
BbI3BAHHOM BOAOPOAOM paspylueHuy metannoB. MUKpocTpyKkTypa MmaTepuana siBnaeTcs BaXHbIM hakTopoMm, NMocKOneKy
BTOpble haskbl, KOTOPLIE MOMYT NPUCYTCTBOBATE UMW OTCYTCTBOBATL M3-3a pasnuynii B coctase u obpaboTke, MOTYT BNUATE
Ha conpoTuBreHne MaTepuana paspylweHuto. Btopele daskl, Takve kak (heppuToBble CTPUHIEPL! B @YCTEHUTHBIX HepXa-
BeOLMX CTansX, TakkKe MOTyT YCUNMBaTb aHW30TPOMHble CBOKMCTBAa MaTepuanos. B uenom metannsl Takke MoryT BbiTb 06-
paboTaHbl AN yBENWYeHWUs uanasoHa NPoYHOCTU, U M3BECTHO, YTO CTOMKOCTEL K BOAOPOAHOMY paspyLUeHWIo YXyaLaeTcs
C NOBbILUEHWEM NPOYHOCTH cnnaea.

BHellHWe BO3AEWCTBUS, BNWSKLME HA BOOOPOAHOE paspylueHue, BKN4awT B ceba gaBneHwe Bogopoga, Tem-
nepaTtypy, XMMW4YECKY0 Cpedy M CKOpocTb dedopmauun. BocnprmmM4mBoCTb K BOAOPOOHOMY PaspyLUeHWio Bo3pacTaeT
C NOBLIWEHWEM daBneHus Bogopoaa. BnuaHve Temnepartypel He ABNSETCH OAHO3HaYHbIM. HekoTopele MeTannel, Takue
KaK aycTeHWTHble HepKaBerLLMe CTanu, UMEeKT NMoKarnbHbIn MakCUMyM BOCTPUMMYMBOCTHA K BOOOPOAHOMY paspyLUeHnto
B 3aBMCMMOCTK OT TemnepaTypbl. HekoTopele rasoobpasHele Npumecy, Haxodslmecs B raaoobpasHOM BoOOpoae, Takke
BMWAIOT HA BOAOPOAHOE paspywenve. Bnara, Hanpymep, MOXeT narybHo BNWATE HA anioMUHUEBLIE CNNaBbl, NMOCKONEKY
BMaXHoe OKCUOMPOBAHUE CO3OAET CUMBHO NETYYMA BOAOPOA, TOTAA Kak CHMTAETCH, YTO B HEKOTOPLIX CTansAx Brara no-
BbILLAET CTOMKOCTb K BOAOPOOHOMY paspylleHuto, obpasyn NOBepXHOCTHbIE MMEHKW, KOTOPBIE BLICTYNAOT Kak KUHETU-
Yyeckuih Bapbep Ons Bogopoda. Tak HasblBaeMblld obpaTHbIM adhcheKT ckopocTu AedopmMaumm obbivHO HabnogaeTca B
NpUCYyTCTBMW BOAOPOAA; APYTMMU CNoBaMu, MeTannbl MeHee BOCIPUUMYMBLI K BOOOPOAHOMY Pa3pyLUeHWO NPU BbICOKUX
CKOpoCTAX AedopmaLuu.

Mpu Temneparypax, Bnuaknx K TeMnepaType OKpy>XXatoLLel Cpefbl, 3TO ABNEeHWe MOXET BNWATL Ha MeTanmnkl ¢ 06b-
€MHO-LUEHTPUPOBAHHOW KyOWYeCcKoW KpUCTannM4yeckon CTRYKTYPOR peLleTk, HanpuMmep B (beppuTHbIX cTtanax. B otcyT-
CTBWE OCTATOYHbIX HAMNPSKEHWIA UNU BHELUHEW HArpy3kM BOAOPOAHOE OXPYNYMBAHWE MOXET NPOABNATLCHA B pasHeix (op-
Max, Hanpumep Takux Kak B34yTWe, BHYTPEHHee pacTpeckvBaHve, obpa3oBaHue rmapyaoB M CHUMXEHHAas NNnacTUYHOCTb.
Mpy pacTArMBaroLLMX HaNPsKeHWAX UNu KoadyuuMeHTe MHTEHCMBHOCTU HanpPsXKeHWiA, NpeBbILLaoLLIEM HEKOTOPBIW onpe-
AeneHHbI Nopor, aToMapHbIA BOAOPO4 B3aUMOLEWCTBYET C METanNom, NPUBOAS K 06pa3oBaHMI0 U POCTY AOKPUTUHECKUX
TPELWH, BbI3bIBAOLUUX paspyLleHue.

BopopogHoe oxpynuvMBaHve MoxeT HabniogaTbes BO Bpems TepMoobpaboTikv npy NOBLILLEHHBIX TEMMepaTypax 1
B XOAe 3KCnnyaTauuv Npu ranbBaHW3aLMK, KOHTaKTe C TEXHOMOrMYECKUMIM XUMMUKaTaMu1, peakumsax KopposuW, KaTogHoW
3awuTe 1 NpU UCMoNbL30BaHWW BOAOPOAa NoA BbICOKMM AaBNeHUeM WK MpU BbICOKOW TeMneparype.

MHorve HM3KonerMpoBaHHble KOHCTPYKLUMOHHBLIE CTany MOryT NoOABepratbCa BO3AENCTBUIO BOQOPOAA NPW 3HAYeHU-
ax Temnepatyp go 200 °C. 3T1o HeobpaTumas gerpagauma MUKPOCTPYKTYpbl CTanu, Bel3blBaeMasi XMMUYECKoN peakumen
Mexay AndbdyHanpyloWwnM Bo4OPOOOM W YacTuuamy kapbuga B ctany, KOTopas NpuBOAMT K 3apOXOEHWI0, POCTY W pac-
NPOCTPaHEHWIO Ny3bIPEKOB METaHa BAOMNb rpaHul, 3epeH ¢ 06pazoBaHWEM TPELLWH.

BogopogHoe oxpynuvMBaHvue HabnogaeTca B Takux MeTannax, Kak TUTaH W LMPKOHWIA, U SBNAETCS npoueccom o6-
pa30BaHWA TepMogUHaAMMYECKU CTabUMbHBIX Y OTHOCUTENBHO XPYNKWUX rapuaHbix dias B Nnpedenax CTPYKTYpbI.

Ceapka B 3alIMTHON cpefe W CBapHble WBbI MeXay PasHOPOOHbIMKM MaTepuanamu YacTo BKNHOYaKT BbICOKONeru-
poBaHHbIe MaTepuansl. Bo Bpemsa ncnonb3oBaHusa npy 3HadeHuax Temnepatyp bonee 250 °C Bogopon auddyHavpyeT B
TNIVHWIO CMNaBneHns MeXAy BbICOKOMErMPOBaHHbLIM CBApPHBIM LWBOM W HENErMpoBaHHbIM/HU3KONErMPOBAHHEIM OCHOBHbIM
marepuanom. [pw ocTeiBaHWM TeMnepaTypa MeTanna nagaet. [MoHwKeHHas pacTBOPUMOCTL W Auddy3noHHas cnocob-
HOCTb BOAOPOAA paspyLUaloT CBapHOW LIOB HapyLUEHWEM CBS3EN.
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Hanee npyBeneHbLl HEKOTOPLIE PEKOMEHAALUMW MO YNPAaBNEHUI0 PUCKOM BOAOPOAHOMO OXPYMHYUBAHUA:

- BbIBOp ChIpbIX MaTEPUANOB C HU3KOW BOCTPUMMHYUBOCTLIO K BOOOPOAHOMY OXPYNYMBAHUIO NMYTEM KOHTPOMS XUMU-
YecKoro cocTaBa (Hanpumep, UCNonbL30BaHUA cTabrunuM3aTopoB KapbuaoR), MUKPOCTPYKTYpPhI (HanpyMMep, UCMonNL30BaHUA
ayCTEHUTHBIX HEepXKaBewLUX cTanen) U MeXaHUYecKUX CBOWCTB (HAMpUMep, OrpaHW4eHnss TBEPAOCTU, XenaTensHo 40
225 no wkane Bukkepca W CHATUS OCTATOYHBIX HAMpPsXKeHWA ¢ NomoLlblo TepMoobpaboTku). NpuMeHeHe MeTogoB Mc-
NbiTaHWi, onvcaHHbix B MICO 11114-4, ana Boibopa MeTannnM4eckyx MaTeprarnos, CTONKMX K BOAOPOAHOMY OXpPYMNHYMBaHUIO.
B ny6nukauun 941 AmepuKaHCKOro HeTAHOro MHCTUTYTa NpuMBedeHbl OrpaHuYeHus AN pasnuyHbIX TUNOB cTanen B
3aBMCUMMOCTW OT [aBMNeHNs U TemnepaTypbl Bogopoaa. [laHHble 0 BOCMPUMMYMBOCTH K BOAOPOAHOMY OXPYMYMBaHUIO He-
KOTOPEIX pacnpocTpaHeHHbIx Matepvanos npusegeHsl B ISO/TR 15916;

- COEOWHEHWs], MOMNyYeHHbIE C MPUMEHEHNEM CBapk/ B 3alUMTHONW Cpefde, W CBapHbIE LWBLI MEXOY Pa3HOpPOOHLIMU
marepuanamu, KOHTakTUpYHLIME C BOOOPOAOM, HeobxoaMmMo NepuonM4ecKy NoOABEPraTh YsTPa3ByYKOBOMY KOHTponto. Ta-
Kue cBapHble CoeauHeHnss HeoBXoaMMO NoaBepraTe AOMOMHUTENLHON NPOBEPKE NOCNE HEKOHTPOMMPYEMBIX OTKITHOYEHWIA,
npu KOTopbIX 060pYa0BaHUE UHTEHCUMBHO OCTLIBAET;

- OrpaHu4YeHKe YPOBHS 3HAYEHWI NpUnaraeMbix HANPSKEHWIA U BO3AEWCTBUIA YCTANOCTHLIX (haKTOpPOE.;

- KOHTpONb Mrollagu NoBepxHoCcTW aHoda/katoda M apdheKTUBHOCTM NPU HAHECEHUWU MOKPLITUA HA AeTanu, 4To
NPUBOONT K HaANeKalleMy KOHTPOMIO MIOTHOCTY MPUINOKEHHOrO Toka. Beicokas MNOTHOCTL TOKa YBENWYMBAET 3apsaaKy
BOOOPOOOM;

- YACTKA METASMOB B HEKATOOHbIX LLEMOYHbIX PACTBOPax U B MHIMOWMPOBAHHbBIX KMCINOTHBIX pacTBOpax;

- MCNonb30BaHWe abpasnBHbIX YUCTALLMX CPEACTB ANA matepuanoB ¢ TBepaocTsto 40 no wkane C Pokeenna unu
BhILLE;

- MO BO3MOXHOCTWU KOHTPOIb TEXHOMOMMYECKUX MPOLIECCOB B YacTW CHYBKEHUSA PUCKa BOOOPOOHOIO OXpYynYMBaHWA
BO BpeMs NMpou3BoacTea.

A3 nOﬂHMepr, nacToMepbl U gpyrue HeMmetTannuiyeckme Mmatepuanbl

BonbLUMHCTBO NONMMEPOB MOXHO CHUTaTb NPUIOAHLIMW ANA TEXHONOIMMIA, CBA3AHHbBIX C MPUMEHEHWeM rasoobpas-
Horo Bogopogda. CneayeT y4uTbiBaTh TOT DakT, 4TO BoAopoq AvddyHAMPYET Yepes maTepunansl ropasao CUMbHEE, Yem
Yepes meTtannel. MNonuteTpadTopatuneH (MTP3I) n nonuxnoptpudtopatuneH (MXTP3I) aenawTca Haubonee pacrpo-
CTpaHeHHbIMKM MaTepuanamu B TEXHOMoruax obenyxmneaHus sogopodoM. Crnefyet NpoBepuTe NPUrogHOCTE APYrnx Marte-
puanos. PyKkoBoACTBO BO3MOXHO HanTh B MCO 11114-2, ISO/TR 15916 n ANSI/AIAA G-095.

A.4 MNMpouyue cCbInku

Bonee paseepHyTOE OnvcaHWe CBEAEHWI, CBA3AHHBIX C BOAOPOAHOW KOPPO3WEN U METOAaMMN ee KOHTPONS, U3NoXe-
HO B MaTepuanax cneuvannanpoBaHHbIX OpraHu3aumi U ux cTaHgapTax.

A.4.1 MexxgyHapogHasa opraHu3auMa no ctaHgapTv3aumm (www.iso.org)

Cm. [1]—[12].

A.4.2 AMepUKaHCKMIA UHCTUTYT a3poOHaBTUKM U aCTPOHaBTUKKU (Www.aiaa.org)

Cwm. [13].

A.4.3 AMepUKaHCKMKA MHCTUTYT HedpTK (Www.api.org)

Cwm. [14] mn [15].

A.4.4 AmepukaHckoe o6WecTBO NoO UCNbITAaHUKO MaTepyanoB (www.astm.org)

Cwm. [16] — [30].

A.4.5 AMepuKaHCKoe 06WECTBO MHXeHePOB-MexXaHUKOB (Www.asme.org)

Cm. [31] —[33].

A.4.6 AMepuKaHcKoe 06LWECTBO CBApPLMKOB (WWW.aws.org)

Cwm. [34].

A.4.7 MexxgyHapogHbii Colo3 paboTogarene MaMHOCTPOMTENLHOW NPOMBILUNEHHOCTH (WWW.
asminternational.org) n O6wecTBO UHXeHepPOB aBTOMOOUNBHOM NPOMbILWIEHHOCTH (Www.sae.org)

Cwm. [35] — [37].
A.4.8 HaumoHanbHasa accouMaumsa MHXKEeHePOB-KOPPO3MOHUCTOB (Www.nace.org)
Cwm. [38] n [39].
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MpunoxeHune B
(o6azaTtensHoe)

WAcnbiTaHus, MMHUTHUPYHOLWKWE YCINTOBUA SKCNNnyaTayun

B.1 BozgencTBue XUOKOCTAMMU

B.1.1 O6wue nonoxeHus

WMcneiTaHne npumeHsaeTca ang obonovek MIM-koHTEWHEPOB, B COCTaB KOTOPLIX BXOAAT B6annoHb! ¢ BONOKOHHOW 060-
noykom I, Il u IV Tunos.

VMcnbiTannam gomkHbl BT NOABEPTHYTHI ABE 060N0YKN B YCNOBUAX, MOOENVPYIOLLMX YCTAHOBINEHHYIO rEOMETPUIO,
BKITIOYaA NMOKPLITUE (ECMW OHO MPUMEHAETCH), ANEMEHTBI KPENMEeHUs 1 NPOKNaaku, a Takke UTUHIU C YNNOTHEHWAMW TOR
e opMbl (T. €. KONbLEBLIE YINOTHUTENW), YTO UCMOMNb3YHTCA B NPOLECCE IKCnnyaTaumu.

Obe obonoykn noaBeprakoT nNpefBapuUTensHOW MogroToBKe B COOTBETCTBMM ¢ B.1.2, a 3aTeM UMKNIMYeCKOoMYy BO3-
OEWCTBUIO CPeL, AaBMEHWUA U TEMMNEpPAaTyp NpK YCNOBUAX, yka3aHHbIX B Tabnvue B.1. XoTa npeneaputensHas NoaroToBka
1 BO3AEUCTBME XKUOKOCTEN OCYLLECTBNSETCA Ha LMIMUHAPUYECKOW YacTu Kopnyca, K BO3AEUCTBMIO UCMbITATENLHOW cpeapbi
[omkHa BbITe YCTOMYMBA BCA NOBEPXHOCTL KOPMYCa, B TOM YMCIE ero 3akpyrneHHble yyacTku. B kauecTBe anstepHaTuBhbI
[OnycKaeTca Mcnonb3oBaHWe ogHoro HannoHa, npu 3ToM oba UCMLITAHUA MOTPYXEHWEM B BOOY WIW OpPYrMe XUOKOCTK
NPOBOAATCH C 0OAHUM BannoHom, Kak ykasaHo B Tabnuue B.1. B atom cnyvae HeobxoOumo NpuHATL Mepbl, YTOObLI NpeaoT-
BpaTWUTb NEPEKPECTHOE CMELUMBAHUE KUAKOCTEN.

B.1.2 NpepBaputensHaa NoAroToBKa K UCMLITAHUAM

B.1.2.1 Annapat gna npeasaputensHOW NOAroTOBKN

[na npegeapuTencHOW NOArOTOBKM MCMbITATENBHOW 060M0YKM C NOMOLLBIO yAapa MaaTHUKOM W FPaBUEM AOIHKHbI
MCMonb30BaTLCA YCTPOUCTBA Creayownx TUMOB.

Annapar, oka3biBallLWiA BO3OENCTBME MASTHUKOM, COCTOMUT:

a) U3 cTanbHOro BO3LEWCTBYIOLEr0 CepAeqHMKa, MMEeKLLEero oopmMy nMpamMmuabl, CTEHKW KOTOPOW NpeacTaenstoT
coboi paBHOCTOPOHHWE TPEYroNbHUKW, C KBaApaTHbIM OCHOBaHWEM; BbICLUASA TOYKA W Kpas AOIMKHbI MMETL 3aKpyrneHus
paguycom 3 mm;

b) maaTHWKa, LEHTP yaapa KOTOpOro COBNaAaeT C LIEHTPOM TAXECTW NMpamMuabl, ee pacCTOAHWE OT OCU BpaLleHns
MaATHWKa cocTaBnsaeT 1 M, a obas macca MasTHUKA, MpUBEAEHHAdA K LUEHTPY yaapa, coctaenset 15 kr;

C) W3MepUTENbHLIX CPEACTB AN ONpefenieHns TOro, YTO SHEPrMA MadgTHUKA B MOMEHT yaapa COCTaBMAET HE MEHEE
30 H - M unu HaxoguTcsa Kak MOXHO Brivie K 3TOMY 3Ha4YeHuIo;

d) cpeacTte yaepkaHus BannoHa B MCXOOHOM MOMNOXEHWM 3@ TOPLUEBbIE BbICTYMbLI BO BpeMS yaapa.

[paBviHanA yoapHas MaluHa BKnoyaeT B cebs:

a) yaapHyr MaluuHy, NOCTPOEHHYO B COOTBETCTBMW C OCOBEHHOCTAMMU, NPUBEAEHHBIMW HA pucyHKe B.1, a Takke ¢
BO3MOXHOCTbI0 padoTkl B cooTBeTcTBUM ¢ ASTM D3170, 3a UCKNoYeHMemM Toro, 4To obonoyka JomKkHa UMETh TeMnepary-
py OKpyKaloLlel cpeabl Npu yaape rpaBneM;

b) rpaswii, cocToAwWA U3 annoBUanNsLHOrO JOPOXHOTO rPaBus, NPOCEeAHHLIA Yepe3 16-MunnumeTpoBoe CUTO, HO
yaepxusatowmnca 9,5-mmnnumetpoBeiM cutoM. Kaxkaoe ygapHoe Bo3gencTBUe AOMKHO cogepxate 550 mn kanvbpoaH-
Horo rpaewsa (npubnuautensHo 250—300 kamHen).
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1 — BopoHKa; 2 — ucneiTyemasn obonodka; 3 — Bnyck Bo3ayxa; 4 — Tpyba 50 mm;
5 — kopob WwupwnHoi okono 500 Mm; 6 — paamepHbIi UNLTP

PucyHok B.1 — MawwwvHa ans ygapHoro UCMbITaHUA C NOMOLLbHO rpaBusa

B.1.2.2 MNpoueaypa NogroToBKKU

B.1.2.2.1 MNoaroToBKa K UCMbITAHWIO NOrpyXeHnem

K Bo3geicTBMIO MAasTHUKA W rpaBus AomkHa BeITe NOArOTOBNEHA Ta YaCTk Kopnyca, koTopas ByaeT ucnonbL30BaThes
ana norpyxeHua (cm. B.1.3.1).

3 oBonoyku cbpaceiBaloT AaBNeHWe 1 NoABepraloT NOAroTOBKe LUeHTpanbHy YacTk kopnyca, koTopas byder no-
TPy>KeHa B XXWMOKOCTb BO3OENCTBUEM CTEpPXHS MasTHWKa B TpeX TOYKax, PacnonoXeHHbIX ApYr OT Apyra Ha paccTOAHWUK
okono 150 mm. MNocne ygapa masTHUKOM HeOOXOAMMO NOAFOTOBMTL 3TW TOYKU ANA HAHeceHus yaapa rpasvem. Kpome
TOro, K €QUHUYHOMY BO3AENCTBUIO MaATHUKA Ha MOrPYKEHHYI0 YacTb Kopnyca HeobXxoanmMo NoaAroToBUTE KynonoobpasHyto
30HY Ha paccTosiHuK 50 MM (M3MepsETCs N0 OCK) OT MECTa BO3AEWCTBUSA.

B.1.2.2.2 MNogrotoBKka K BO3AEWCTBUK PACTBORaMM KUOKOCTEN

K BO3OEWCTBMIO rpaBMEM FOTOBAT TOMbKO T€ YacTW Kopnyca, koTopble ByayT MCMnonb3oBaTbCA AN MCMbITaHWA C
xugroctsamu (cMm. B.1.3.2).

Heobxogumo pasfenqTe BEPXHIOK YacTk 0O0NOYKM ANSA UCMLITAHWIA C pacTBOpaMM XUAOKOCTEW Ha NATb CEKUWIA C
HOMUWHanNbHbIM guameTpoM 100 MM M HGHECTW Ha HUX METKW, HEOBXoAMMbIE ANS NOArOTOBKW W BO3AEWCTBMA PacTBOPOM
xmakocTu (cMm. pucyHok B.2). Cekumnm He JomKHBI NepekpbiBaTe Apyr Apyra. Ecnv npu ncnelitaHny ncnonb3yeTtca ogHa obo-
no4ka, cnegyet yoeauTbCs, YTO 3TU CEKLMW He NMePeKpbIBAIOT Te CeKLUMK, KOTopbIE NMpegHasHayveHsl ANs NorpyeHus. XoTa
3T0 W yAoBHO NpW NPOBeAEeHUW UCTIBITAHWIA, CEKLUWW He JOMKHbI ObITe OPUEeHTUPOBAaHLI BAOMNb OOHOW MUHUK.

Mocne Toro kak w3 GannoHa Byaet cbpolweHo AaBneHue, HeoBXoOMMO NOQTOTOBUTE KAXAYHD U3 NATU OTMEYEH-
HbIX CEKLWIA ANS UCMBITaHWA B PACTBOPE XWOKOCTEN NyTem BO3AEWCTBUA Ha 3TW CEKUMW rpaBMEM B COOTBETCTBUW C pU-
CyHKoM B.2.
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1 — obnacTb BO3OENCTBUS pacTBOpamMM XUAKOCTER; 2 — 0bnacTb NOrpyXeHns (HYKHAA TpeThb)

PucyHok B.2 — PacnonoxeHue LunvHapa 1 cxema obnacrei Bo3gencTeus

B.1.3 YcnoBusa ncnbiTaHusA

B.1.3.1 UcnbiTaHue Ha norpyxeHue

Ha cootBetcTBytoWMX aTanax ucneitaHua (cM. Tabnuuy B.1) Heobxognmo pacnonoxute 060NoYKy ropu3oHTansHo
W NOTPY3nTb €e HWKHIOIO YacTb, COOTBETCTBYHLLYIO OOHOW TPETU AMaMeTpa, B pacTBOp ANs UCMbITaHWA, UMUTUPYIOLWNIA
COCTaB KACMOTHbIX AOXAEW/ OOPOXHOM COMKU, KOTOPbIA COCTOMT:

- 13 AEVOHU3VPOBAHHOM BOAKI;

Xxnopuaa HaTpua ¢ maccosoin goneid (2,5 £ 0,1) %;
xnopuaa kansumsa ¢ maccoeoit gonen (2,5 £ 0,1) %;
CEPHOW KNCNOTbl B AOCTATOMHOM KonnyecTtse, 4Tobbl nonyynte pH = 4,0 £ 0,2.

[Ho norpyxeHns HeobxoOumo OTKOPPEKTUPOBaTb YPOBEHL pacTBOpa 1 3HaveHwe pH.

TemnepaTypa pacTBopa AN UCMNbITaHWIA B BAHHOW J0MKHa nogaepxueaTecs Ha ypoBHe (21 £ 5) °C, Bo BpemMs no-
rpyeHnsa HeobxoOoMMo yaepMBeaTb HEMOrPY»KEHHYID YacTb BannoHa B OKpy:atLuem Bo3gyxe.

B.1.3.2 BosgencTeue pacTBopa XMAOKOCTEN

Ha cooTtBeTcTBRYIOWMX aTanax mcneitaHui (cm. Tabnuuy B.1) HeoBxogvmo noaBeprHyTe OTMEYEHHbIE CEKLMKU BO3-
OeACTBUKD OOHUM M3 NATU HUXKENPUBEOEHHbIX pacTBOPOB AN UcnbliTaHuiA. [Ina KaXKaoW cekunm B TeMeHWe BCero ucnbiTa-
HWMA HeobBX04MMO MCNOoMNb30BaTk OAMH W TOT Xe PacTBOpP AN5 UCMbITaHWIA:

- BOAHbIN pacTBOp CEPHOM KUCMOTLI C MUHMMAInbHOW MaccoBow gonen 19 %;

- BOAHLIM pacTBOp rmgpokcuaa HaTpusa ¢ MMHUMansHoM MaccoBol gonei 25 %;

- maccoBas gons meTtaHona B 6eHauHe cocTasnset 30 %;

- BOAHbIN pacTBOp HATpaTa aMMOHUA C MUHUMarbHOW MaccoBon gonein 28 %;

- BOOHBIM pacTBOp METWMOBOI0 CnvpTa ¢ MUHMManbHOW maccoBon goneil 50 % (T. e. XWMOKOCTb ONA OMbIBaHUA
cTeKon).

Bo Bpems npoBegeHWsi MCMbITaHWUA He0BXoAMMO yCTaHOBMTE 060MNo4Ky, KoTopas Gblna NoABeprHyTa BO3OeNCTBUIO
pacTBOpa ANs WCMbITaHWWA, B camoe BepxHee nonoxeHve. Heobxogumo ycTaHOBUTE Takke Npoknagky U3 CTEKNoBaThl
TonwuHow npumepHo 0,5 mm n guametpom 100 MM B Kaxayro nNogroToBneHHyto obnacte. C nomoLlblo NUNeTkn cnegyet
HaHecTW 5 mMn pacTBopa ANA WUCMBITAHWIA Ha NMowWaaky 13 cTeknoBaThl, y6eauTbes, YTo OHa CMa4YMBaEeTCs paBHOMEPHO
no BCel MOBEPXHOCTU U NPONMTEIBAETCA NO BCel ero TonwmHe. Co3gatoT gaeneHne B 6annoHe W yaansawT Npoknagky us
CTeknoBaTkl Nocne Toro, Kak faeneHve B 6annoHe npogepxuTcs B TedeHrne 30 MuH.

B.1.3.3 LyMkn nameHeHus gaBneHus

Ha cooTBeTCcTBYOLWMX aTanax ucneltaHug (cMm. Tabnuuy B.1) 6annoH HeobxoouMmMmo NofABeprHyTs BO3AEWCTBUIO MHEB-
MaTru4eckoro UM rmapaenMyecKoro gaeneHus B guanasore 5 % MPL v MP[ npu komHaTHOM 1 Bonee BbICOKMX TemMnepa-
Typax, a Takke B gnanasoHe 5 % MPL n 60 % MPL aona 6onee Hu3kux Temnepatyp. CnegyeT yaepXvBaTk MakCHMarbsHOE
AaBreHue Kak MMHUMYM 60 ¢ 1 yBeanTbCs, YTO Kaxdbli NOMHbLIA LUK 3aHUMAaEeT He MeHee 66 c.

B.1.3.4 Bo3geicTBre BbICOKMX U HU3KWUX TeMnepatyp

Ha cooTBeTCTBYOLLMX 3Tanax uenblitaHua (cMm. Tabnuuy B.1) noBepxHocTb BannoHa HeobxoanMMo NogBeprHy T BO3-
OEeNCTBUIO BLICOKUX M HU3KUX TeMnepaTtyp Bo3ayxa. Huskasa temnepartypa He gomkHa 6biTe MeHble muHyc 35 °C, a Bbi-
cokana gomikHa BbiTb paBHOW Kak MMHUMYM MakcuManbHoW TeMnepartype obecnyxuveaHua (65 °C 1 Bbile) Npu 3MeEPEHUN
TemnepaTypbl NOBepxHoCcTW HBannoHa.

B.1.4 NMpoueaypa ucnbiTaHuA

Heobxoaumo noaroToBuTe BanmnoHbl (MM oguH 6annoH) B cooTBeTcTBUM € B.1.2.

BeinonHaAT nocnegoBaTensHOCTE BO3OEUCTBUA MUAKOCTLI0 ANS UCNBITaHWIA, LMKNaMn M3MeHeHUs 4aBneHus n us-
MEeHeHWsa TeMnepaTtyp, kak ykasaHo B Tabnuue B.1. He gonyckaeTcd npombiBaTb WNKM BbITUPaThk MOBEPXHOCTL BannoHa
MeXgy aTanamun UCnbiTaHuA.
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Tabnwuua B.1 — Ycnoeus v nocneaoBaTeNbHOCTb NCMbITAHWA

OT1anbl MCNbITaHWA
[sa GannoHa Opaux BannoH o HMEnB; L EEro
KpyxatoLlan cpena Harpy»eHus Temnepatypa
BannoH Ne 1 Bannon Ne 2 AnETSPHATHEFLN SN
h - BannoH
1 1 Mpo4ure KUaKkocTu . OkpyxaroLuen
(30 MuH) cpeap!
- 5 MrpyHIe 500 x cpok OkpyatoLei
cnyxbel (neT) cpenp!
250 x cpok OkpyxatoLein
2 T Boanyx cnyxbbl (neT) cpeap!
3 3 Mpoyure KuaKkocTu . OkpyskatoLuein
(30 MuH) cpenp!
250 x cpok
4 B Boagyx enyG (ner) Hwuakas
5 5 Mpoyure KUaKocTu . OkpyxatoLein
(30 MuH) cpenp!
250 % cpok
6 6 Bosagyx cnyGet (neT) Bricokas

Mocne 3aBeplueHMs NOCNeaoBaTeNbHOCTA UCTbITaHWIA Bece MI-KOHTEMHEpPDI, y4acTByOLWMe B HUX, AOSTKHbI BblTh
paspylleHbl BHYTPEHHWMM AaBNeHWeEM B COOTBETCTBUM € 6.2.4.4.2 unu 6.2.4.4.3 1 KpUTEPUAMKN NPUEMKMN.

B.2 UcnbiTaHWe Ha NorpyxeHue B CONEHYK Boay

B.2.1 O6wue nonoxeHus

WMcnbeiTaHue siBnsietcs obasateneHbiM Ans MI-KoHTeliHepoB, NpeaHa3HaYeHHbIX AN 3anpaBKu/3anonHeHus nog Bo-
Jown unu ans paboTel nog BoAoW. [JaHHoe UcneiTaHue ABNAETCA A0NONHWUTENbHBIM MO OTHOLWEHWMIO K APYTMM UCMbLITAHWUSAM
Ml -KoHTENHEpPOB.

B.2.2 MNoproroBka

O6onoska He gomkHa BbiTe OKPALWEHHOR, HO AOMKHa BbITh MOArOTOBMAEHA CneunanbHo ANA YKa3aHHOTO UCTbITaHUA.

[nsa BonokoHHbIX 0bonoyek Tuna Il n Tuna lll nanHep moxeT ObiTe OKpaLLEH MW 3alUMLLEH OT KOPPO3nK nobbim
cnocobom, KOTOPLIN BKMKYEH B 3asBKY Ha NPOEKTUPOBaHWE.

B.2.3 MNMepuoa norpyxeHus

[Be 3aKkpbiThle 060M0YKKN, BHYTPU KOTOPbIX OTCYTCTBYET AaBNEHWE, NOTPYKAOT Ha 1—2 4 B XOPOLLO NepemMellaHHbIN
BOOHLIA pacTBop, coaepxawun He meHee 35 r/n xnopuaa Hatpua, npu TemnepaType He meHee 20 °C.

Yepes 2 4 gaBneHue B 6annoHe yBENWUMBAIOT 1 NOAOEPXKUBAIOT HA YpoBHe 5/6 3HavyeHua MPL B Te4yeHne He MeHee
22 y. MNocne atoro gaeneHune cbpaceiBaeTcs.

B.2.4 Mepuoa cywkn

Mocne nepuopa norpyxeHus obonoyka fomkHa OblTe BbIHYTA M3 pacTeopa XMopuWaa HaTpusi M NpocylueHa npu
KOMHaTHOW TEMMNepaType B TEHYEHME KaK MUHUMYM 22 4.

HaeneHve B 6GannoHe yBeNMYMBAIOT 1 NOAAEPKMBAIOT Ha ypoBHe 5/6 sHayeHusa MP[ B TeuyeHue He meHee 2 u. [lo-
cne atoro gaenexHwe cbpacbiBaeTcs.

B.2.5 AnuTenbHOCTb UCTbITaHUWA U KpUTEPUK OOMNycKa

Linkn, BkNioYatoLwmia norpykeHne 1 cywky cornacHo B.2.3 u B.2.4, noeTopsitoT 45 pas.

Mo 3aBepLUeHWN UCNBITaHWA ogHa W3 ABYX 0DOnoYeKk NOANEeXUT paspyLlleHuio NocpeacTBOM BHYTPEHHero Jaerne-
HWUg cornacHo 6.2.4.4.2 unu 6.2.4.4.3, 4TO COOTBETCTBYET KpUTEepusaM npuemki. [pyraa obonoyka gormkHa beiTe noasep-
FHyTa WUCMbITAHUIO LMKNMYECKMM BO3AENCTBMEM OKpyXawwen cpeabl cornacHo MCO 11119-2:2012, 8.5.5, n Buigepxatb
3000 UMKNOB NOBLILLEHNS gaBNeHWsa 00 3HaveHus B 5/6 MP[] 6e3 pa3pbiBa Unn yTeyek.

[Mpwn npoBegeHnW UCMBbITAHUS KOHTPOMUPYHOTCA W 3annckiBalTCs cregyrolwne napameTpabl:

a) TemnepaTypa pacTtBopa Xfopuaa HaTpua, No KpanHel Mepe oduH pas B 24 v;

b) naeneHue ncnbITaHWs;

C) ANUTENBHOCTb NOMPYKEHWS;

d) napameTpbl, ykasaHHble B 6.2.4.4.2 unn 6.2.4.4.3;

e) napamMeTpsbl, ykasaHHble B MCO 11119-2:2012, 8.5.5.

29

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 33/42

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-16111-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69890
https://gostexpert.ru/gost/gost-16111-2024?utm_source=pdf&utm_medium=69890&utm_term=page

FOCT P NCO 16111—2024

MpunoxeHwne C
(cnpaBo4Hoe)

CeptudukaTt o TMUNOBOM 08,06peHUn

B HacTosiLLeM MPUNOXEHUM NPUBOAMTCA NpuMep hopMbl cepTUudmkaTa o TunoBoM ogobpeHun. Opyre dopmbl
TaKke JONYCTUMBI,

CEPTU®UKAT O TUNOBOM OJOEPEHWUA

BbigaH:
(YnonHomMouYeHHsI opraH, NpoBoAWBLLWMIA OCMOTP)
B cooTBetcTBMM ¢ NCO 16111
MeTtannoruapuaHbsii koHTerHep (MI-koHTelHep)
Ceptudmkar Ne [ata

KoHcTpykuns MI-koHTelHepa:
[Onucanue cemenctea MIM-KoHTEMHEPOB (PUCYHOK), KOTOpOE NOMy4Yuno cepTudukaT o TUNoBoM oaobpeHuu]

OnucaHue 1 pacuyeTHbie Kputepumn MI-koHTenHepa:

MakcumansHo paspelueHHoe gaenerHuve (MPO): Bap
MNpenen HanpsxkeHuin npu MPL: Bap
HomuHanbHoe gaenenue 3anpasku (HO3): Bap
HomuHankHas emkoCcTb Bogopoda: r
[wnanasoH pabo4ux Temneparyp: °C
OunanasoH Temnepatyp obcnyxvBaHuA: °C
3KcnnyaTauuoHHbIA CPoK CryXobl: net

KonuuyecTtBo, pacnonoxeHue, paaMmep, nponyckHasa cnocobHoCcTs 1 TUN ycTpolcTBa ana cbpoca gaenenua (YCO):

OaeneHve cpabatbiBaHua YC[I (HyHOe yKasaTb): Bap

Temnepatypa cpabaTbiBaHnsa YC[ (HyHoe ykasaTb): G

AbcopbupyolwmiA Bogopoa cnnae:

CpefcTea yaepu1BaHWsa TBepOblX 4acTuL, (Hy»KHOe yka3aTb):
BHyTpeHHME KOMMOHEHTLI (HYXHOE yKkasaTb):

BHelwHee nokpbiTUe (Hy»KHOE yKa3aThb):

CucTtema oxnaxaeHus (Hy>Hoe yKasaTb):

OnucaHue 1 pacuyeTHbIe KpUTEPUM OGONOYKK:

CraHgapT NnpoeKTUpoBaHUa U M3roTosneHus (Hanpumep, MCO 9809-1):

WcneiTatensHoe OaBneHue py: Bap HapyHbli gnameTp (HOMUHAaIbHBLIR): MM

MuHuMmanbHan rapaHTnpoBaHHasa TonwKMHa CTEHOK a" MM

Popma OCHOBaHUSA:

[OnwHa (HoMuHanbHasn): MM EMkocTb o Boge (HOMWHanNbHas) n

Tepmuyeckan obpaboTka:

Bua matepuana v cBoicTBa: Matepuan: Re MMa Rg: MI
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rOCT P UCO 16111—2024

WarotoeuTens MI-KoHTelHepa nnu ero npeacraBUTenb

(HaMMeHUBﬂHH@ W agpec W3rcToBMTENA UNK ero I'IQQ,IJCTHEMTBJ'IH)

Bca nHpopmMauma MoxeT ObITb NonyveHa ua:

(HaumeHoBaHWe 1 agpec yNonHOMOUYEHHOTO OpraHa)

HacTosilmM noATBepKaak CBOe pelleHne OTHOCUTENBHO TOro, YTO KOHCTpyKUuus MI-koHTeliHepa, onucaHHas B HacTosi-
wem CepTuchukate o TUNOBOM ofoOpeHun, COOTBETCTBYET no Bcem napamerpam MCO 16111. MNMpoTokonkl TUMNOBbLIX UC-
MbITAHWIA NPUNAralTcs K HAcTOALEMY CTaHAapTy.

Data MecTo

nOﬂl‘lMCb UHCNEeKTopa
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FOCT P NCO 16111—2024

Mpunoxenwne D
(cnpaBo4Hoe)

AKT NpUEeMKH

B HacTosLeM NpunoxeHnn NpMBoaUTCs NprMep hopmel akTa npuemkun. [pyrie hopmMel Takke JonyCTUMBI.

AKT npuemMku Ne

MapTtua
cooTteeTcTBuM ¢ MCO 16111.

Wzrotoeutens MI-koHTenHepoB:

AKT NMPUEMKW

Ml -koHTenHepoB, cocToAwasa u3

MeTannormgpugHbix KOHTEeNn HepoB

cepwii, Bblna OCMOTPEHA 1 NPOBEpPEHa B

MecrTo:

KonuyecTtBo:

Hata neneitaHus (Mecau, rog):

MaroToBuTENL OGONOYEK:

MecTo:

CepuiaHbin(e) Homep(a):

TEXHUWYECKWUE XAPAKTEPUCTUKIN

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-16111-2024

EmkocTe no Boge: HOMUHaneLHas n HomwuHaneHasa gnuHa
(6e3 kpbiwkKn 1 Be3 knanaHa): MM
WcneiTatensHoe gaBneHve Hapy»Hbin guameTp (HoMUHanNeHbIA) D: MM
o6onoukm p;: bap
MuHUmManeHoe AaeneHue paspblea CraHgapT NpoeKTMpoBaHWs U U3roTOBNEHUS
obonoyku: Bap obono4ku:
MakcumaneHo pa3pelueHHoe YpoBeHb HanpsekeHnsa npu MPO: MMa
nasneHuve (MPO) 6ap
HomuHaneHoe gaeneHuve MuHWManeHas rapaHTMpoBaHHas TonLwKHa
3anpasku (HO3): Bap CTEHOK Kopnyca a” MM
HomuHanbHbI 06beM BOgOpOAa: r YepTex Ne:
[wnanasoH pabo4ux Temnepartyp: °C SJKCnnyaTauMOHHbIA AMana3oH TEMNEPATYpLI: €
Tun ycTpoiicTea (ycTporcTB) cbpoca gaBneHus, Cpok cnyx6bi: net
KONMUYECTBO, MECTO:
MapkupoBka:
Oata WsrotoBuTEND
32
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rOCT P UCO 16111—2024

NMPUEMO-COATOYHBLIE UCNBITAHUA

3anucy pesynsTaToB UCMBITAHWIA U OCMOTPAa Kaxkaow napTui MIM-koHTEAHEPORB, Ha KOTOPLIE pacrnpocTpaHaeTcsa cepTudn-
KaT, NpeacTaBneHbl HUKEe:

Homep cepum McnbiTaHne Ha paspoiB

Homep naptum oGono4ku Ne ot

OTmeTKa «npoluen»
[aeneHve paspblBa, Gap P
oo UNn1 «HEe npoLwen»

MonyyeHHble pesynsTaTtel NpUMeHUMbl Ansg MI-koHTeiHepoB, oTbupaeMblx U3 Kaxgon naptun. Bece octanbHble MIT-
KOHTeWHepsl B MapTuM NogBepratoTcs UCNbITaHUAM Ha repMeTMYHOCTL Mpy TeMneparype °C, Haxoxge-
HWi0 nog gaeneHvem HAO3 1 COOTBETCTBYIOT KPUTEPUAM NPUEMEKW.

Kputepumn gonycka — no MCO 16111, 6.2.5.

3aBepeHHbI NPOTOKON U3rOTOBMEHWS U UCTbITaHWA 000NoYeK (aKT NpYeMKin) NpunaraeTcs.

Homep cepuun MDP Test

[+
Homep napTuu ruapuaa Ne ot MakcumansHoe paspelueHHoe OTmeTka «npoLuen»

1o nasnexune, 6ap MNN «He npoLuen»

Mony4yeHHble pesynsraTtel NpuMeHuMbl Ansa MI-koHTeiHepoB, oTbupaeMeix U3 kaxpgon naptun. Bece octanbHbie MIT-
KOHTeWHepsbl B MapTuW NogBepralTcs UCMbITaHUAM Ha repMeTUYHOCTL MpK TeMnepartype °C, Haxoxge-
Huio nog gaeneHvem HO3 1 COOTBETCTBYIOT KPUTEPUSAM NPUEMKHN.

Kputepuu gonycka — no MCO 16111, 6.2.5.

K HacToswemy cTaHOapTy npunaraeTcs 3aBepeHHbld oT4eT 06 M3roToBNeHMM U NcnbiTaHun obonodek (akT npuemkm). Ha-
CTOALMM A NOATBEPXKAaK, YTo MIT-KOHTERHepLI, ONUCaHHLIE B HACTOALLEM akTe NPUEMKKN, COOTBETCTBYIOT TpeGoBaHUAM
NCO 16111.

Ocobble 3amevaHns:

Opranuzauusn

Data Moonuce NpoBepsloLLEro
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FOCT P NCO 16111—2024

Mpunoxenue OA
(cnpaBo4Hoe)

CBe,quvm 0 COOTBETCTBMU CCLINOYHbLIX MeXOYHAapPOAHLIX CTaHOAPTOB
HalyWMoOHanbHbIM U MeXrocygapCcTteBeHHbIM CTaHOapTaM

Tabnuuya JA1

O60o3Ha4YeHne CChINOYHOoro c 06
MEX1yHAPOOHOro CTaHaapTa, TeNeHb 0O3Ha4YeHWue N HamMmeHoBaHWe COOTBETCTBYIOLErO
cCOoOoTBETCTBMA MeXrocyaapcTteeHHoro, HauMoHanbHOro ctTaHgapra
OOKyMeHTa

ISO 7225 — *

ISO 7866 —_ 2

ISO 9809-1 — *

ISO 9809-2 — *

ISO 9809-3 —_ *

ISO 10297:2014 — #

ISO 11114-1 IDT [OCT ISO 11114-1—2017 «bannoHbl razoBble. COBMECTUMOCTb Ma-
TepuanoB, N3 KOTOPbIX M3roTOBNeHbl 6annoHbl U KnanaHbl, C CoaepHu-
MbIM razoM. Yacte 1. Metannuyeckue matepuarbl»

ISO 11114-2 — o

ISO 11114-4 IDT [OCT ISO 11114-4—2017 «bannoHel razoBble nepeHocHelie. CoBme-
CTMMOCTb MaTepuaroB, M3 KOTOPbLIX W3rOTOBMEHLI BanmnoHsl U Knana-
Hbl, C COAepXMMbIM rasom. Yacte 4. MeToael ucneitaHua ans Beibopa
MeTannMyecknx matepuanos, yCTONYMBLIX K BOOOPOAHOMY OXpyNnynBa-
HUO»

ISO 11119-1 — *

ISO 11119-2:2012 — *

ISO 11119-3 — *

ISO 14246 — *

ISO 14687 IDT [OCT P NCO 14687—2024 «BogopogHoe Tonnueo. TexHU4eckue yc-
nosua»

ISO 16528-1 NEQ [OCT 34347—2017 «Cocyagbl u annapatkl cTanbHble cBapHble. O6-
LMe TeXHNYECKNE YCIIOBUSA»

UN Recommendations on — ®

the Transport of Dangerous

Goods: Model Regulations

* COOTBGTCTByI'OLLI,MﬁI HauWOHanbHbIA CTaHaapT OTCYTCTBYET. Oo ero NMPUHATUA PEKOMEHOYEeTCA MUCMNOoNb30BaTk
nepesoq Ha pyCCKMI;'I A3bIK JaHHOIO MeXOyHapodHOoro craHgapTta.

M pupMedYyaHune — B Tabnvue wcnone3oBaHkl cnegyrwwne ycrnoBHble obo3HayeHUsa CTeneHn COOTBETCTBUSA
CTaHOapTOB!:

- IDT — mMAaeHTU4YHLIA cTaHaapT;
- NEQ — HeakBMBaneHTHLIN cTaHaapT.
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ISO 2626
SO 3690

ISO 6406
SO 7539-6

ISO 9587

ISO 9588

SO 10461

ISO 11623
ISO 15330

ISO 15724

ISO/TR 156916
SO 17081

ANSI/AIAA G-095-2004
APIRP 934

AP RP 941

ASTM B57

ASTM B849

ASTM B850

ASTM B839

ASTM E1681

ASTM F326

ASTM F519

ASTM F1459

ASTM F1624

rOCT P UCO 16111—2024

Bubnuorpadcun

Copper-hydrogen embrittlement test

Welding and allied processes — Determination of hydrogen content in ferritic steel arc
weld metal

Gas cylinders — Seamless steel gas cylinders — Periodic inspection and testing

Corrosion of metals and alloys — Stress corrosion testing — Part 6: Preparation and
use of pre-cracked specimens for tests under constant load or constant displacement

Metallic and other inorganic coatings — Pretreatment of iron or steel to reduce the risk
of hydrogen embrittlement

Metallic and other inorganic coatings — Post-coating treatments of iron or steel to
reduce the risk of hydrogen embrittlement

Gas cylinders — Seamless aluminium-alloy gas cylinders — Periodic inspection and
testing

Gas cylinders — Composite construction — Periodic inspection and testing

Fasteners — Preloading test for the detection of hydrogen embrittiement — Parallel
bearing surface method

Metallic and other inorganic coatings — Electrochemical measurement of diffusible
hydrogen in steels — Barnacle electrode

Basic considerations for the safety of hydrogen systems

Method of measurement of hydrogen permeation and determination of hydrogen up-
take and transport in metals by an electrochemical technique

Guide to Safety of Hydrogen and Hydrogen Systems

Materials and Fabrication Requirements for 2 1/4 Cr-1Mo and 3Cr-1Mo Steel Heavy
Wall Pressure Vessels for High Temperature, High Pressure Hydrogen Service

Steels for Hydrogen Service at Elevated Temperatures and Pressures in Petroleum
Refineries and Petrochemical Plants

Standard Test Methods for Detection of Cuprous Oxide (Hydrogen Embrittlement Sus-
ceptibility) in Copper

Standard Specification for Pre-Treatments of Iron or Steel for Reducing Risk of Hydro-
gen Embrittlement

Standard Guide for Post-Coating Treatments of Steel for Reducing the Risk of Hydro-
gen Embrittlement

Standard Test Method for Residual Embrittlement in Metallic Coated, Externally
Threaded Articles, Fasteners, and Rod-Inclined Wedge Method

Standard Test Method for Determining a Threshold Stress Intensity Factor for Environ-
ment-Assisted Cracking of Metallic Materials

Standard Test Method for Electronic Measurement for Hydrogen Embrittlement from
Cadmium-Electroplating Processes

Standard Test Method for Mechanical Hydrogen Embrittlement Evaluation of Plating
Processes and Service Environments

Standard Test Method for Determination of the Susceptibility of Metallic Materials to
Hydrogen Gas Embrittlement

Standard Test Method for Measurement of Hydrogen Embrittlement Threshold in Steel
by the Incremental Step Loading Technique
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FOCT P NCO 16111—2024

[25] ASTM F1940 Standard Test Method for Process Control Verification to Prevent Hydrogen Embrittle-
ment in Plated or Coated Fasteners

[26] ASTM F2078 Standard Terminology Relating to Hydrogen Embrittlement Testing

[27] ASTM G129 Standard Practice for Slow Strain Rate Testing to Evaluate the Susceptibility of Metallic
Materials to Environmentally Assisted Cracking

[28] ASTM G142 Standard Test Method for Determination of Susceptibility of Metals to Embrittlement
in Hydrogen Containing Environments at High Pressure, High Temperature, or Both

[29] ASTM G146 Standard Practice for Evaluation of Disbonding of Bimetallic Stainless Alloy/Steel Plate
for Use in High-Pressure, High-Temperature Refinery Hydrogen Service

[30] ASTM G148 Standard Practice for Evaluation of Hydrogen Uptake, Permeation, and Transport in
Metals by an Electrochemical Technique

[31] ASME. Boiler and Pressure Vessel Code

[32] ASME B31.1 Power piping

[33] ASME B31.3 Process piping

[34] ANSI/AWS A4.3 Standard Methods for Determination of the Diffusible Hydrogen Content of Martensitic,
Bainitic, and Ferritic Steel Weld Metal Produced by Arc Welding

[35] SAE/AMS 2451/4 Plating, Brush, Cadmium — Corrosion Protective, Low Hydrogen Embrittlement

[36] SAE/AMS 2759/9 Hydrogen Embrittlement Relief (Baking) of Steel Parts

[37] SAE/USCAR 5-1 Avoidance of Hydrogen Embrittlement of Steel

[38] NACE TMO0177 Laboratory Testing of Metals for Resistance to Sulfide Stress Cracking and Stress
Corrosion Cracking in H2S Environments

[39] NACE TM0284 Evaluation of Pipeline and Pressure Vessel Steels for Resistance to Hydrogen-
Induced Cracking
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rOCT P UCO 16111—2024

YOK 621.3.032.7:006.354 OKC 71.100.20

Kntoyeskie cnoea: rmagpug metanna, XxpaHeHne Boaopona, JaeneHvne, teMmnepartypa, WCnbltTaHuA
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