®EJEPAJIbHOE ATEHTCTBO
MO TEXHWYECKOMY PEIYAMPOBAHMIO U METPONIOMNKA

HAUMOHANBbHbIN rocrtp
sy 55891—
POCCUWCKOW 2013/ISOITS
®EAEPALUM 15869:2009

BOAOPOA NTA300EPA3HbIN U
BOAOPOAHBLIE CMECHU

BOpTOBbIe CUCTeMbl XpaHeHusa TonrMBa ans
TPAHCNOPTHbLIX CpeaAcTB

ISO/TS 15869:2009 Gaseous hydrogen and hydrogen blends —
Land vehicle fuel tanks
(IDT)

WU3paHue opuuymanbHoe

Mocksa
CranpapTuHdopm
2014


https://meganorm.ru/Index1/2/2025.htm

FOCT P 55891—2013/ISO/TS 15869:2009

MpeaucnoBue

1 MOArOTOBJIEH Hekommep4yeckum napTHepcTBOM «HauuoHanbHas accouwauyus BOAOPOAHON
aHepretukn (HIM HAB3)» Ha ocHOBe COOCTBEHHOrO ayTEHTMYHOrO nepeBoAa Ha PYCCKUIA S3bIK CTaHAapTa,
YKa3aHHOro B MyHKTE 4

2 BHECEH TexHn4yeckum KOMUTETOM MO cTaHgaptTusaummn Ne29 «BogopoaHble TeXHONOrUM»

3 YTBEPXIEH /1 BBEJEH B OEVCTBUE Mpukasom degepansHOro areHTeTBa no TeXHUHECKOMY
perynmpoBaHuio u metpornorum ot 5 gekadpsa 2013 r. Ne 2169-ct

4 HacTtoawun craHaapt naeHTudeH mexayHapogHomy aokymeHty ISO/TC 15869:2009 «Bogopoa
razoobpasHblii M BOAOPOAHbIE CMecKU. TonnuBHble  Gaku Ans CyxOnyTHbIX aeToMobuneny ISO/TS
15869:2009 «Gaseous hydrogen and hydrogen blends — Land vehicle fuel tanks»

Mpn npuMEHeHun HacTosLWEero CcraHaapTa PeKoMeHAYeTCsl WUCMOonb30BaTb BMECTO  CCbIMOYHbIX
MEXAYHapoAHbIX CTAaHAApPTOB COOTBETCTBYIOLUME UM HauMoOHanbHble cTaHgapTel Poccuiickon depepaunu,
CBeAEHMUA O KOTOPbIX MPUBOAATCA B AOMOJTHUTENIbHOM NMPUNOXKEHUN ,ElA.

5 BBEJEH BIMEPBbIE

lMpasuna npumeHeHus Hacmosaweeso cmaHdapma ycmaHoeneHsl 6 FTOCT P 1.0—2012 (pasden 8).
UHopmayusa 06 usMeHeHUsX K Hacmoswemy cmaHdapmy rnybrukyemcs 6 exe200HOM (10 COCMOSHUIO Ha
1 aHsapsa mekyuieeo eoda) UHhopMaUUOHHOM yKasamene « HayuoHanbHble crmaHd0apmbly», a oguyuansHbll
meKcm U3MEHEHUL U 1onpasok — 8 EXeMECAYHOM hopmMayuoHHOM yKa3damene «HauyuoHarnbHbie
cmaHOapmbl». B criydae  nepecmompa  (3aMeHbl)  unu OMMEHblI  Hacmoswieeo  cmaHOapma
coomeemcemeyrouiee ysedomneHue 6ydem onybnukoeaHo 6 Onuxaliem 6biyCcKe eXeMecs4YHo20
UHGhOpMaUUOHHO20 yKasamerns «HayuoranbHble cmaHdapmbi». Coomeemcemesyrowas uHgpopmayus,
ysedomrieHue U mekcmal pa3mewaromes makxe 6 UHhopmMmayuoHHol cucmeme obuie20 rnosib308aHuUss — Ha
ocuyuansHom calime @edepanbHO20 azeHmemea o MexXHUYeCKOMy pezynuposaHuro U mMemposoauu 8
cemu NiumepHem (gost.ru)

© CtaHgapTtuHgopm, 2014

Hacroawmin ctaHgapt He MOXeT ObiTb MOJNHOCTBLIO UMM YacTUYHO BOCMPOW3BEAEH, TUPAXKUPOBAH U
pacnpocTpaHeH B KadecTBe oduuManbHOro usgaHus 6es3 paspeleHus degeparibHOro areHTCTBa o
TEXHUYECKOMY PErynmpoBaHuio 1 MeETpONoriun



FOCT P 55891—2013/ISO/TS 15869:2009

CopepxaHue

1 OBNACTD MPUMEHEHMS ...t etieie et e e e e ettt e e e e ettt e e e e e et aeeae e e e eettaeaeee e e etaaeaeaeeeeeeannaeeas 1
2 HOPMATUBHDBIE COBITTKM ... ...t et it et e ettt et e e e e e e e e e aeeeaeeeeaeaeeaeaeeaeeaeaeaeeaeaaeas 1
3 TEPMUHBI N OTIPEAECIIEHMS ...ttt ettt te e e e ae e aeeaeeeeaeeeaeeaeaeeeaaeaeeaeaaeaeaeeaeaaaaaaans 3

4 YCNOBUS BKCTUTYATALMM .ceeieeeeieieeeeeeeee e e e e et e e e et et e e e e e et e et e e e et et e s e s st st s st ss e ssesss e sesaeseeseaneeenneen
5 PeructpupyemMas AoKyMmeHTauua
6 Matepmnanbl ......ccoccvveeeviiiiieeeeeens
7 TpeboBaHMA K KOHCTPYKLMK
8 KOHCTPYKLMA N KAUECTBO MBMOTOBITEHMS ....eiiuiiiieeiuiieet ettt eeettie e et s e ettt e eneee e s snee e eneeeenene
9 Tunosble (KBaNMMPUKALMOHHBIE) UCNbITAHUA .
10 KOHTpOMb roTOBOW NPOAYKLUMN U UCMIBLITAHUE OMBITHON MAPTUM .....uvveeeererieeeeeenreeineeeeeeveeeeveeveneeeens 16
1Y =T o o To] = - PRSPPI
12 MoAaroToBKa K OTrpy3ke .
MpunoxeHue A (cnpaBoyHoe) OBOCHOBAHUE KONMYECTBA LIMKIMOB HAMOMHEHUS ..., 22
Mpunoxenue B (06a3aTenbHoe) MeToabl UCTILITAHUIA U KPUTEPUU NIPUEMKM ..o 24
Mpunoxexue C (cnpaBo4vHoe) Npoeepka KOahPMLMEHTOB 3anaca NPOYHOCTH C
MUCMNONb30BAHNEM AATUUKOB AEMOPMALINM. ... ettt s as s ae e e e eaeeee 31
Mpunoxexune D (cnpaBoyHoe) Pasamep gonyctumoro gedekra ans

Hepa3spyLLatoLLEro KOHTPONS NPU LMUKINYECKMX Harpy3kax

TOMIMBHOTO BAKA . . .eoiiiviiieiiie e ettt e e ettt et be et ee et e et e e erte e e e sssaeeesssaeesnseeean 32
MpunoxeHue E (06a3aTenbHoe) ANbTEPHATUBHBIE TUMOBBLIE UCTIBITAHUS .....ceeevvieeeciieeeeciieeeee i 33
Mpunoxenne OA (cnpaBoyHoe) CBefeHus 0 COOTBETCTBUMN CCbINIOYHbIX

MeXAyHapoaHbIX CTaHAapTOB HaLMOHAaNbHbIM

cTaHgapTam POCCUNCKON DPEACPALIMM. ......ceivnie et e eee e ee e e e 35
oY LoTa T oy o= o 1 L R 36




FOCT P 55891—2013/ISO/TS 15869:2009

BBeneHue

Hacrosumii ctaHpapt paspaboTaH Ha OCHOBe MexayHapoaHoro craHgaptra UCO/TY 15869:2009
«Bogopoa rasoo0pasHbiii M BOAOPOAHbIE cMecu. BopToBbIe CUCTEMbI XpaHeHus Tonnuea Ana
TpaHcnopTHbIX cpeactB» (ISO/TS 15869:2009 «Gaseous hydrogen and hydrogen blends — Land vehicle
fuel tanks”).

BopToBbIE CUCTEMBI AN XpPaHEHUA CXAToro BOAOPpOAA M ra3oBbiX CMecen, coaepxalumx soaopoa,
JOIDKHbI  COOTBETCTBOBATb TpebOBaHWAM HACTOALLEro CTaHAapTa, KOoTopble NpeabsBnaloTca  Ans
TPAHCNOPTHLIX CPEACTB, UCNONb3YIOLLMX B KAYECTBE TONMMBA BOAOPOA, UMK NPEBOCXOAUTL MX. BeinonHeHue
3TUX YCNOBMIA 0becneynBaeTcs 3a CHET cneayoLwwmx ¢hakTopos:

a) TOYHOTO U BCECTOPOHHEr0 OnpejefneHne yCrnoBui aKCnnyaTauum CUCTEM XpPaHEHUS TONNMBAa Kak
OCHOBbl ANsi pa3paboTkM TOMNMBHLIX ©akoB M GanmoHOB, NPEeAHA3HAYEHHbIX ANA KOMNPUMMUPOBAHHbLIX
BOZOPOAOCOEPXKALUMX A30B, U ONpeZieNneHnsa yCNoBUA nX aKcnnyatauuu,

b) MCNoONb30BaHWUS YCTAHOBMEHHLIX METOAOB OLIEHKM YCTarOCTHOW NPOYHOCTM TONMMBHBLIX Oakos,
CBSI3aHHbIX C BO3JEHCTBMEM LIMKITMMECKUX HArpy3oK Npu 3anpaske CUCTEM NOA BLICOKUM [aBneHuem, u Ana
BbISIBNEHMS AeeKTOB B METaNnMYeckux 6annoHax unu nenHepax;

C) NpOBEAEHUS UCNbITAHWI CUCTEM XPaHEHUA TONNUBA;

d) npoBeaeHUa Hepa3pyLLAIOLLEro KOHTPONSA NPW NPOBEPKE rOTOBbLIX GannoHoB;

€) NpoBeAEeHUs1 pa3pyLLaloLMX UCTbLITAHUI 06pa3uoB roTOBOM NPOAYKUUM B BUAE TONMMBHBLIX 6akoB
ANs XpaHeHusi BOAOPOAHOIO TOMMMBA W MeTannuMyeckux O0annoHOB, B3ATLIX U3 KaAXKAOW NapTUK
BbIMYCKAeMbIX TOMIUBHBbIX CUCTEM;

f) TpeboBaHui K 3aBOAY WM3rOTOBUTENIO, CBSI3aHHble C HEOOXOAMMOCTLIO yKasblBaTb AONYCTUMbIE
YPOBHU NOBPEXAEHMUI B NPOLIECCE KCNyaTaLmm TONMBHLIX OAKOB;

g) TpeboBaHMil K 3aBOZly U3rOTOBUTENIO yKa3biBaTb Ge3onacHble yCnoBUA JKCMIyaTauun TONUMBHbLIX
6akoB.

KoHCTpyKUuMA cuUCTEeM XpaHeHus BOAOpOAA M €ro CMecein ¢ ApyruMu rasamum, OTBevalowas
TpeboBaHUAM HACTOALLErO0 CTaHaapTa, AOMKHA:

a) obecneuuBaTb YCTANOCTHYIO MNPOYHOCTbIO, MPEBBILLAIOLLIYIO NpeAnonaraemMbii  CpoK  CryxObl
npoAyKUUm,

b) obrnagaTb COOTBETCTBYIOLIENW MNPOYHOCTHIO W HAAEXKHOCTLIO ANA NpeanonaraeMbix YCHOBUIA
aKcnnyaraumm.

HokymeHT INCO/TY 15869:2009 noarotoBneH TexHudeckum komutetom UCO TK 197, «BoagopoaHbie
TexHonoruny (ISO/TC 197) B coTpyaHudectBe ¢ TexHuyeckum komutetom UCO TK 22 «[opoxHbie
TpaHcnopTHble cpeactBay (ISO/TC 22) u TexHuyeckum komutetom NCO TK 58 «la3oBble GansnoHbI»
(ISO/TC 58), nogkomuteToM «MpoekTupoBaHue 6annoHoB» (SC 3).
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HAUMOHANBHBIAN CTAHJQAPT POCCUMNCKON ®EJQEPALUUMU

BoOorPoad FA300BPA3HbIV 1 BOOOPOAHbLIE CMECU
BopToBbI€ CUCTEMbI XPaHEHUs TONSIMBA ONIA TPAHCNOPTHLIX CPeacTB

«Gaseous hydrogen and hydrogen blends — Land vehicle fuel tanks

Nara BBepgeHus — 2014— 07 — 01

1 ObnacTb NnpuMeHeHnA

Hactoawuit  craHpgapt  onpegensier  TpeboBaHus Kk OOpPTOBbIM  CUCTEMaMm  XpaHEHUA
KOMMPUMUPOBAHHOIO BOAOPOAA U €0 CMECel C APYrMMU ra3aMu, NpefHasHa4YeHHbIMK A5 UCNOoNb30BaHUA
B KQ4eCTBE TONMMBA ANA TPAHCNOPTHLIX CPEeACTBaX.

Hacroawmit cTaHAapT He YyCTaHaBNMUBaeT TEXHWYECKUX YCIOBWI Ansi  TOMMMUBHLIX Gakos,
MCMONb3yeMbIX ANS1 XPaHEHUS TBEPAOro BOAOPOAA, XUAKOro BOAOPOAA UK AN KOMOMHMPOBaAHHLIX CUCTEM
XpaHeHWs BOAOPOAA C WUCMOMb3OBAHWEM €ro CXWMKEHWA UM KOMNpumupoBaHus. Hacroswwmn craHpapT
npumeHsieTcst Ans 60pPTOBLIX CUCTEM XPaHEHUSA BOAOPOAA M €ro CcMecei C APYrMMU radamMu, NPUMEHSIEMbIX B
Ka4yecTBe TOMNMBA ANS TPAHCMOPTHbLIX CPEACTB, MOOON KOHCTPYKUUW, M3FOTOBSIEHHBIX C MCNOSMb30BAHUEM
noGoit TEXHONOrMK NPOU3BOACTBA, BKMIOYASA KOHCTPYKUMM TOMMMBHBLIX 6AKOB U UX 3NMEMEHTOB M3 cranu (B
TOM YMCINE HepXXaBeloLen), anioMUHUA UMW HeMETannMYeckux marepuaroB, KOTOpble M0 CBOWUM
XapakTepucTukam COOTBETCTBYIOT TpeboBaHuAM 6830NacHOCTM Npu aKCnnyaTaLun Takux CUCTEM.

Hacroswumii ctaHgapT pacrnpoCTpaHsAeTCA Ha Creaylolme TuMbl KOHCTPYKLMIA TOMMMBHBIX CUCTEM
XPaHEeHWUsA BOAOPOAA U €ro CMECEN C APYrUMU razamu:

- Tun 1: meTannuyeckmue BGannoHs.l;

- Tun 2: KOMMNO3UTHbIE BANNOHbI C METANNUYECKUM NEVHEPOM U KONbLIEBON 0OMOTKOW;

- Tun 3: KOMNO3UTHbIE 6anNmnoHblI C METaNNMNYECKUM NEMHEPOM M NOSIHOW OOMOTKOMW;

- Tun 4: KOMNO3uTHbIE BanNMoHbI C NOMHOK 06MOTKOW 6€3 METanNnNMYECcKoro nenHepa.

2 HopmaruBHble CChINKK

Cneayiowue CCbINOYHbIE AOKYMEHTBI 00a3aTenbHbl AN NPUMEHEHUS B HACTOALLEM cTaHaaprte. [na
AaTUPOBAHHOMN CChINKM MPUMEHUMbI TOMbLKO YKa3aHHble n3gaHus. Ons HegaTupoBaHHbIX CCbINIOK NPUMEHNMMO
nocrneaHee u3gaHue NpMBeAeHHOrO AOKYMEHTAa (BKIO4asa BCE USMEHEHUS).

ISO 306 Mnactmaccel. TepmonnacTuyHble matepuansl. OnpegeneHne TeMnepaTypbl pasMArdeHus no
Buka (ISO 3086, Plastics — Thermoplastic materials — Determination of Vicat softening temperature (VST))

ISO 527-2 Mnactmaccbl. OnpeaeneHne MexaHUYeCKMX CBOMCTB Npu pacTshkeHuu. Yactb 2. Yenosusi
UCMbITAHUIA ANA NMUTLEBBLIX M 3KCTPY3UOHHBIX mnactmace (ISO 527-2, Plastics — Determination of tensile
properties — Part 2: Test conditions for moulding and extrusion plastics).

ISO 2808 Kpacku u naku. OnpepeneHue TONWMHbI nneHkn (ISO 2808 Paints and varnishes —
Determination of film thickness)

ISO 4624 Kpacku n naku, OnpegeneHue aaresum metogom otpbiea ( 1ISO 4624, Paints and varnishes
— Pull-off test for adhesion).

ISO 6506-1 Matepuanbl metannuyeckue. OnpegeneHue Teepaoctu no bpuHenmo. Yacts 1: Metog
ucnoitaHus (ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method)

ISO 7225 BannoHbl rasosble. [peaynpeautenbHble aTukeTkn  (ISO 7225, Gas cylinders —
Precautionary labelsl).

ISO 7866:1999 BannoHbl ra3oBble. BannoHbl rasoBble W3 anOMUHMEBOTO cnnasa OecCLUOBHbIE
MHOTOKPaTHOr0 UCMONb30BaHMA. PacyéT, KOHCTPYUpPOBaHUE U ucneiTanue (ISO 7866:1999, Gas cylinders —
Refillable seamless aluminium alloy gas cylinders — Design, construction and testing).

ISO 9809-1:1999 BannoHbl rasosble. BecCLUOBHbIE CTanbHble rasoBble GanmoHbl MHOrOPa3oBOro
UCcnonb3oBaHus. MpPoeKkTupoOBaHUE, KOHCTPYUPOBAHUE U UCTbITAHWE. YacTb 1. 3akaneHHble U OTNYLUEHHbIE
cTancHble 6annoHbl C NpPeaenom MPOYHOCTU MpKU pacTsbkeHun meHee 1100 MMa (ISO 9809-1:1999, Gas
cylinders — Refillable seamless steel gas cylinders — Design, construction and testing — Part 1: Quenched
and tempered steel cylinders with tensile strength less than 1 100 MPa).

U3paHue opuumnanbHoe
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ISO 9809-2:2000 BannoHbl rasoBble. BecCLUOBHbIe CTanbHblE rasoBbie GanmoHLl MHOropas’oBoro
UCnonb3oBaHusi. MpoekTupoBaHue, KOHCTPYMPOBaHWE U MCTbITaHME. YacTb 2. 3akarneHHble U OTMyLUEeHHbIe
cTanbHble BannoHbl ¢ NpeaenoM MPOYHOCTM Npu pacTskeHun Gonee mnu pasHom 1100 MMa (ISO 9809-
2:2000, 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 1 100 MPa, 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 1 100 MPa)

ISO 11114-4 BannoHbl ra3oBble NEPEHOCHbIE. COBMECTMMOCTb Matepuanos 6anoHOB U KnanaHoB ¢
coepx1MbiM razom. YacTtb 4. MeToabl UCMBITAHUI ANA BbIOOpA METannuyeckux mMaTepuanos, yCTONYMBbIX
K BogopoaHoii xpynkoctu (ISO 11114-4, Transportable gas cylinders — Compatibility of cylinder and valve
materials with gas contents — Part 4: Test methods for selecting metallic materials resistant to hydrogen
embrittlement).

ISO 11439 BannoHbl razoBble — BanmnoHbl BLICOKOrO AaBMneHUss ANA XpaHeHUsA NpupoAHOro rasa Ha
TpaHCNopTHOM cpeacTBe B kavectBe Tonnuea (ISO 11439, Gas cylinders — High pressure cylinders for the
on-board storage of natural gas as a fuel for automotive vehicles)

ISO/TS 14687-2 Tonnueo BOAOPOAHOE —— TexHuyeckue YyCMOBUA HA nNpoayktT —— Yactb 2:
MpUMEHEHNEe TOMMUBHBLIX 3NIEMEHTOB C MPOTOHOOOMEHHOW MemOpaHoW Ans AOPOXHLIX TPAHCMOPTHLIX
cpeacts (ISO/TS 14687-2, Hydrogen fuel — Product specification — Part 2: Proton exchange membrane
(PEM) fuel cell applications for road vehicles)

EN 1964-3:2000 BannoHbl ra3oBble NePeHOCHbIE. TexHUYeckne TpeboBaHUA K NPOEKTUPOBAHUIO U
KOHCTPYMPOBAHUIO NMEPEHOCHBIX BECLIOBHBIX CTaNbHbIX ra30BbIX 6annoHOB MHOFOKPATHOrO UCNOMbL30BaHUA
BMeCTUMOCTbI0 0T 0,5 n go 150 nuTpoB BKMOYMTENLbHO. YacTb 3. BannoHbl 6eCLIOBHbLIE U3 HEPXAaBEeOLLEN
ctanu ¢ Rm menee 1100 MrMa (EN 1964-3:2000 Transportable gas cylinders — Specification for the design
and construction of refillable transportable seamless steel gas cylinders of water capacities from 0,5 litre up
to and including 150 litres. Part 3. Cylinders made of seamless stainless steel with an Rm value of less than
1100 MPa)

EN 12862:2000 BannoHbl rasoBble nepeHOCHble. TexHudeckue TpebOoBaHMA K MPOEKTUPOBAHMUIO U
KOHCTPYMPOBAHUIO MEPEHOCHBIX CBAPHLIX [a30BbIX OAanfoHOB MHOTOKPATHOTO MWCMONb30OBAHMA U3
amomuHmesoro crnaesa (EN 12862:2000 Transportable gas cylinders — Specification for the design and
construction of refillable transportable welded aluminium alloy gas cylinders).

EN 13322-2:2003/A1:2006 BannoHbl rasoBble NEPEHOCHbIE. CBapHble CTanbHblE ra3oBble GanmnoHbI
MHOTFOKpaTHOro Mcnonb3osBaHus. MpoekTuposaHue U KOHCTpypoBaHue. Yacts 2. Hepxasetowasn crans (EN
13322-2:2003/A1:2006, Transportable gas cylinders — Refillable welded steel gas cylinders — Design and
construction — Part 2: Stainless steel).

ASTM B 117 CTanaapTHble MeToabl SKCnnyaTauuu o60pyA0BaHUs pachbifieHns CONeBoro pacreopa,
TymaHa (ASTM B 117, Standard Practice for Operating Salt Spray (Fog) Apparatus).

ASTM D 522 CrtaHgapTHbiii MeToa ucnbitaHua nplSOeaAnHUTENbHbIX OPraHUYeCKMX NOKPLITMA Ha
n3rn6 sokpyr onpasku (ASTM D 522, Standard Test Methods for Mandrel Bend Test of Attached Organic
Coatings).

ASTM D 1308 CranaapTHbii METOA WCMbLITAHUA HAa BO3AENCTBUME ObITOBLIX XMMMKATOB HAa
npo3payHble U MUIMEHTUPOBAaHHbIE opraHuveckne nokpbita (ASTM D 1308, Standard Test Method for
Effect of Household Chemicals on Clear and Pigmented Organic Finishes).

ASTM D 2344 OnpeaeneHue NpOYHOCTM HA CABUI KOMMNO3MLIMOHHBIX MAarepuanos C MOfMMEpPHON
MaTpuuen M CO34aHHbIX HAa MX OCHOBE CMOUCTbIX MaTepuanos C MOMOLUBIO CTaHAapTHOrO MmeTtoja
ucnbitTanna 6anoyvek (ASTM D 2344, Standard Test Method for Short-Beam Strength of Polymer Matrix
Composite Materials and Their Laminates).

ASTM D CtaHgapTHbIi METO4 MCMbITAHMA HA CTOMKOCTb OPraHUYeCKUX MOKPbITU K BO3AEWCTBUIO
yaapHbix aecdopmauun (ASTM D 2794, Standard Test Method for Resistance of Organic Coatings to the
Effects of Rapid Deformation (Impact)).

ASTM D 3170 CtaHaapTHbI MeTO4 UCNLITAHUA MOKPLITUMA Ha ConpoTuBneHue ckanoisaHuio (ASTM D
3170, Standard Test Method for Chipping Resistance of Coatings).

ASTM D 3418 CrangapTHblii MEeTO4 WMCMbITAaHMA AnA TemnepaTypHOro nepexoga nonuMepoB
nocpeacTeom anddepeHumanbHomn ckaHupytowen kanopumerpumn (ASTM D 3418, Standard Test Method for
Transition Temperatures and Enthalpies of Fusion and Crystallization of Polymers by Differential Scanning
Calorimetry).

ASTM G 154 CraHgapTHass MeToAMKa SKCniyaTauuu NIOMUHECLEHTHbIX OCBETUTENbHbLIX NpMGOpoB
ans ynetpaduoneTtoBoro obnyyeHuss Hemetannuueckux matepuanos (ASTM G 154, Standard Practice for
Operating Fluorescent Light Apparatus for UV Exposure of Nonmetallic Materials).
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3 TepMMHbI M onpeaeneHns

B HacrosiLueM craHgapte npuMeHeHb! creayowme TEPMUHbI C COOTBETCTBYIOLLIMMIW ONpeAeneHnaMN:

3.1 aBTocpeTupoBaHue (auto-frettage): TexHomornyeckas onepaums HarpyxeHusi AaBrieHUemMm,
ucnonb3yemasi Npu M3roToBRNEHUM KOMMO3WULMOHHLIX DanmnoHOB C METANNMYECKUM FNEerWHEpoOM, KOTopoe
pacrarMBaeT neiHep 3a npegen TeKy4eCcTu €ro marepuana Ans COo3[aHus MOCTOSAHHOW MiacTUHecKon

Aedopmanium.

M puMeyYyaHUne — ABTOCppeTMpOBaHVIe Bbl3blBaeT B neﬁHepe CKUMarLLue HanpsKeHuA, a B BONOKHaX
pacTarMBaroLue HanpsXkeHna Npu Hynesom BHYTPEHHEM AaBlieHUMU.

3.2 paBnenue aBTO(hpeTUpoBaHunA (auto-frettage pressure): lasneHue sBHyTpu 6annoHa c
000104KOI, NPU KOTOPOM YCTAHABNUBAETCA HEOOX0AMMOE pacnpeaeneHue HanpsHkeHUn Mexxay nemHepom
1 060Mo4KON.

3.3 napTus KOMNO3UTHLIX TONNMUBHBLIX 6akoB (batch of composite fuel tanks): Mpynna TonnMBHLIX
6akoB B konuuyecTtBe He 6onee 200 eauHUL, NMOC TONNMBHbIE 6aku ANsi NPOBEAEHMS Hepas3pyLIAoLWero
UCTMILITAHUS UMK, ECTIN TPyNNa coaepXuT GonblLuee YMCIO eMHUL, TO TONNUBHbLIE Bakun nocnegoBaTenbHoO
M3rOTOBIIEHHbIE 3a OZIHY CMEHY, UMEIOLME €OUHYI0 KOHCTPYKUMIO, OMHAKOBbIE HOMMHASILHBIA ANAMETP,
TOMLWMHY CTEHOK U MaTepuarnbl, a TakkKe W3roTOBMEHHbIE C UCNONb30BAHMEM €AMHOro NPOU3BOACTBEHHOMO
npouecca.

3.4 naptua meTannuMueckux TONNUBHbLIX 6akoB / nenHepoB (batch of metal fuel tanks/liners):
Mpynna TtonnueHbix Gakos / neiHepoB B konu4vectBe He Gonee 200 eauHuu, NMIOC TONNUBHbIE Oakn /
nevHepbl AN HepaspyLalowWwero UCNbITAHUA UK, ECNK rPynna coaepXuT OonbLUee KONUYECTBO eAUHUL, TO
TONnuBHbIE Oaknm / nenHepbl, NOCNEAOBATENbHO MW3rOTOBMEHHLIX 3@ OAHY CMEHY, UMeoMe EAMHYI0
KOHCTPYKLMIO, OJMHAKOBbIE HOMMHANbHLIA AWAMETP, TOMWMHY CTEHOK MW Marepuansl, a TaKkke
U3roTOBMIEHHbIE C UCMOMNb30BaHWEeM 00LWero Npou3BOACTBEHHOrO npouecca, obuiero oGopyaoBaHusa AnAa
Npon3BOACTBA, B COMOCTABUMbIX BPEMEHHbIX, TEMNEPATYPHBIX PeXUMax TepMoobpaboTkn U aTMoCdepPHbIX
YCINOBUSX.

3.5 naptusa HemeTannmuyeckux nemHepoB (batch of non-metallic liners): Fpynna neiHepoB B
konuyectee He Gonee 200 eguHWL, NNIOC NENHEPbI ANA HEPa3pyLUAIOLWEro UCMbITAHUS UK, ecnu rpynna
coaepKUT BONbLUEE YUCNO eAWHUL, TO HEMETANNMUYECKUE NeRHepbl, NOCNEA0BATENLHO U3rOTOBIEHHbIE 3a
OZHY CMEHYy, UMEIOLLUE eAUHYI0 KOHCTPYKUMIO, OAWHAKOBbIE HOMMWHArbHLIA AUAMETP, TOMNLUMHY CTEHOK U
Martepuansl, @ TaKXXe U3roTOBMEHHbIE C UCNOMb30BAHUEM €AMHOTO NPOU3BOACTBEHHOTO MpoLecca.

3.6 paspywarwee paeneHue (burst pressure): [laBneHue, KOTOpPOe NPUBOAUT K pa3spyLUEHUIO
cocyaa, NoABEpPrHyToro ruapaBiMyeckoMy UCTbITAHUIO.

3.7 HaMOTKa ¢ KOHTponupyeMbiM HaTsbkeHuem (controlled tension winding): TexHonorumyeckas
onepauus, ucnonb3yemass Mnpu  MW3roTOBAIEHUM KOMMO3UTHbIX OannoHOB C  KOMbLEBOM OOMOTKOM
MeTannM4yeckux NeNHepoB, B pe3ynbTate KOTOPOW CXUMAIOLLME HaMpPSDKEHUsI B NeHepe U pacTsiruBaroLmne
HanpskeHust B 060S104Ke NPW HYNEBOM BHYTPEHHEM JaBfieHUM CO3AatoTCs HAMOTKOW apMUPYIOLLUX BONOKOH
NPU BbICOKOM HaTSHKEHUM.

3.8 usmeHeHue kKoHcTpykuum (design change): N3ameHeHus B BbIGOpe KOHCTPYKUUOHHLIX MaTepuaros
UNM pasMepoB C NPEBLILLEHMEM AOMYCKOB, YKA3aHHbIX B NPOEKTHOW AOKYMEHTaLMM.

3.9 rotoBble TonnuBHble 6aku (finished fuel tanks): TonnueHble 6aku, roToBble K 3KCnnyaTauuu,
TUMOBOW KOHCTPYKLMU U TEXHOMNOTMW U3FOTOBMEHUSA, UMEKOLIME UAEHTUMDUKALMOHHBIE 3HAKM U HapyXHoe
MOKPLITUE, BKIOYAS BCTPOEHHYK M30MNALUMIO, YKA3aHHYK W3rOTOBUTENEM, HO WCKIOYas HEBCTPOEHHYIO
U3ONALMIO UMK 3aLLMTY.

3.10 TonnueHbIA 6ak ¢ nonHon oomoTkon (fully wrapped composite fuel tank): TonnueHbIli 6ak ¢
060104KOW, UMEIOLLMI apMUPOBAHUE BOSIOKHAMM MO OKPYXXHOCTU U B HaNpaBIIEHUM €0 OCHU.

3.11 TonnuBHbIN 6ak ¢ KonbueBon oomoTkon (hoop-wrapped composite fuel tank): TonnueHbIA Gak
¢ 060M0YKON, UMEIOLLMIF apMUPOBaHWE BOSIOKHAMW FMaBHbIM 06pa3oM MO OKPY>XKHOCTU Ha LIMIMHAPUYECKO
4acTu neiHepa, Tak, 4YTO BOJSIOKHA HE HeCyT Kakon-nnbo 3Ha4MTENbHOM Harpysku B HanpasreHuu
NpPoAOMELHON OCK TOMMMBHOTO Haka.

3.12 BogopoaHaa cmecb (hydrogen blend): Cmecb NnpMpoaHOro rasa u Bogopoaa.

3.13 cuctema xpaHeHusa sogopoaa (hydrogen storage system): Cucrema Ha3eMHOro TPaHCMOPTHOro
cpeacTBa, COCTOsALAA M3 TONMMBHOrO Gaka M apmatypbl (Hanpumep, 3anopHbIX KnamaHoB, OOPaTHbIX
KrnanaHoB W TEPMUYECKU-aKTUBMPYEMBIX YCTPOMCTB cOpoca AaBneHus), a Takke Tpybonposoja Ans nogaydm
BOAOPOAA, HAXOAALLErocsi nog paboynm gaBneHneM.

3.14 yteuka (leakage): HeCaHKUMOHMPOBAHHLIN BbIMYCK rasa 4epes TPELUHbl, MOpbl, HEMNMOTHbIE
COEAMHEHWA UNKU aHaNOrMYHbIN AedeKTbl.
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MpuMeyaHmne—Ta3onpoHMLAEMOCTb Yepes CTEHKU ToMNMBHOro 6aka TUna 4 MeHbLUE YPOBHS, yKa3aHHOTO B
B.16, He cunTaeTCs yTEeUKOW.

3.15 neiHep (liner): BHyTpeHHAs ra3oHenpoHUWL@emMasi eMKOCTb TOMNUBHOrO 6aka, Ha KOTOpYylo
HaMaTbIBalOTCA apMUPYIOLLME BOMOKHA ANSA AOCTMKEHNUA HEOOX0AMMOM NMPOYHOCTM.

3.16 musroroButenb (manufacturer): Jluuo wnu opraHusauus, OTBETCTBEHHas 3a NPOEKTUPOBAHME,
M3roTOBMEHUE U UCTIbITAHUE TOMSMBHBLIX 6aKoB

3.17 o6onouka (over-wrap): ApMupyioLLas cucTema u3 BOINOKOH CO CMOJSON, HaHECEHHas Ha nenHep.

3.18 ycTponcTBO cOpoca gaBrneHus npy nosbiweHun Temnepatypsbl (thermally activated pressure
relief device): YcTpoWcTBO, KOTOpOE aKTMBU3UPYETCA Npu ONpeaeneHHOW TemnepaTtype Aans cbpoca
AaBnNeHus 1 NpeaoTBpaLLeHUst paspyLUeHUsl TONNMMBHOTO 6aka, Hanpumep, B pe3yrnbTare noxapa, Kotopoe
AOMKHO NPUBOAUTLCS B IENCTBUE HE3ABUCUMO OT AABNEHUS B TOMIIMBHOM Bake.

3.19 naccaxupckue TpaHCNMOpPTHble cpeacTBa (passenger vehicles): TpaHcnopTHble cpeacTBa,
CNpPOEKTUPOBAHHBIE U U3TOTOBNEHHbIE MaBHLIM 0Opa3oM ANsi NepeBo3ku noael (Hanpumep, aBToMobunu u
aBTOOYChbl).

3.20 npeasapuTenbHoe HanpsokeHue (pre-stress): Pe3dynbTar npuMeHeHus aBToOPETUPOBAHUA UMK
HaMOTKU C KOHTPOJNIMPYEMbIM HATSHKEHUEM.

3.21 ycnoBusa 3kcnnyaraumm (service conditions): YcnoBusi, B KOTOpbIX OyaeT aKCnnyaTupoBaTbCA
TONNMBHLIN Bak, U KOTOpPbIE BKMIOYAOT B ce0sl BMUSIHUE Pa3NMUHbIX BHELUHUX (DAKTOPOB (AOpOXHasA COMb,
KUCIOTbI, LLIENIOYM, SKCTPEMAnbHbIE TEMMNEPATYPbI) U PEXXMMOB 3KCMIyaTaumm (UMKIbl U3MEHEHUS JaBNEHUs,
CBSi3aHHblE C 3anpaBKOM U pacxofOM TOMMMBA BO BPEMs IKCMNyaTauuu U [ABWKEHWUA TPAHCMNOPTHOrO
CpeAcTBa; CTaTMYECKoe AaBneHue, CBsI3aHHOe C NapKOBKOW TPaHCNOPTHOIO CPEACTBA U T.4.).

3.22 ycranoBuBlIeecs AaBneHuwe (settled pressure): [laBneHue rasa, npum KOTOPOM AOCTUraercs
3a/laHHas yCTaHOBMBLLIAACA TeMneparypa.

3.23 ycraHoBuBlIasica Temnepartypa (settled temperature): OgHopogHaa Temnepatypa rasa nocne
MCYE3HOBEHUS M3MEHEHWI B TEMMepaType, BbI3BaHHbIX 3anonHeHmeM baka.

3.24 koadpduumeHT 3anaca npoyHocTu (stress ratio): OTHOLIEHME HaMPsDHKEHUS B BOMOKHE MNpu
ykazaHHOM MUHMMAarbHOM pa3pbiBHOM JaBIEHWUU N HANpsHKeHUs1 B BONIOKHE Nnpu paboyeM AaBrneHuu.

3.25 ucnbiTaTenbHoe paenenue (test pressure): TpeGyemoe paBneHue, nNpUMEHSIEMOE NpU
NPOBEAEHMN UCTILITAHNA NOA AaBMIEHNEM.

3.26 paGouee pgaBneHue, HOMUHaNbLHOE pabGouyee aasneHue (working pressure, nominal working
pressure): YcTaHOBUBLUEECA AABMEHWE CXATOro raza npu ogHopoaHown Temnepatype 15 °C B 3an0fNHEHHOM
TOnnuMBHOM Bake.

4 YcnoBusl aKkcnmyatauum

4.1 OO KMe NonoxeHus

OnucaHHble B HacTosileM cTaHaapTe TpeGoBaHMS K YCNOBUSIM 9KCnnyaTauuu CUCTEM XPaHEHUS
BOAOPOAA U ra3oBbIX CMel ABNAIOTCS OCHOBOM ANSi NPOEKTUPOBAHUS, U3rOTOBIIEHUS, KOHTPOSS U UCTIbITAHUS
TOMNUBHLIX 6AKOB, YCTAHABNUBAEMbIX HA TPAHCMOPTHbLIX CPEACTBAX U MUCNOMb3YEMbIX AN XPaAHEHUSI NMpU
TemnepaType OKpyXKaloLlei cpeabl CxaToro razoobpasHoro Bogopoda MnuM BOAOPOAHOW CMECU, KOTOPbIE
NMPUMEHSAIOTCS B KAYEGTBE TONNMBA AN 3TUX TPAHCMOPTHLIX CPeACTB.

YkasaHHble TpeboBaHua Kk ©Oe3omacHOM SKchnyaTtauuum TOMMMBHbIX 0akoB, W3rOTOBMEHHLIX B
COOTBETCTBUM C HACTOSALLUMM CTaHAAPTOM, NpeaHasHaYeHbl Ans:

a) N3roToBMTENEN TONNUBHbLIX 6AKOB;

b) BnagenbLeB TONNMUBHLIX 6AKOB;

C) NPOEKTUPOBLUMKOB U MOHTaXXHUKOB, OTBETCTBEHHbIX 38 YCTAHOBKY TOMIMBHbLIX OAKOB;

d) NpoeKkTUPOBLLMKOB U BNagenbLeB 060pyAOBaHMSA, UCMONB3YEMOro ANs 3anpasBku TOMNMMUBHLIX 6akoB
TPaHCMOPTHbIX CPEACTB;

€) NOCTaBLUMKOB razoobpasHoro Bo40poAa U BOAOPOAHLIX CMECEN;

f) perynupylomx opraHoB, o6naaatoLmx nofHOMOYUAMU MO KOHTPOTIO 3a SKCMnyaTaumei ToNnuBHbIX
GakoB.

TpeboBaHus K yCrnoBuAM 9KCNnyaTauuMm He pacnpoCTPaHAIOTCA Ha BHELUHME Harpy3ku, KOTOpble MOTyT
BO3HMKaTb B pe3ynbTaTe aBapuii TPAHCNOPTHbIX CPEACTB U T.4.

4.2 Cpok cnyxo6bl

8aB0ofIOM M3roTOBUTENEM TOMMNMBHOIO Gaka AOmKeH ObiTb YCTAHOBMEH CPOK Cny6bl BOAOPOAHOIO
TonnMBHOrO 6aka, B TEYEHNE KOTOPOTO Ero aKkcnnyatauus sBnsieTcs 6e3onacHoi.

4.3 PaGoyee gaBneHue

8aB0/10M M3roToBUTENEM TOMNMMBHOIO Baka A0MmKHO GbiTh ykadaHo paboyee aaBneHne razoobpasHoro
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BOAOPOJa U BOAOPOAHbLIX CMeCel npu temnepatype 15 °C.

4.4 MakcumanbHOe gaBneHue HanosIHeHUsA

MakcumansHoe AaBneHue HanoNHEeHWs! TOMNMUBHLIX OakoB He AOSKHO MNpeBbiWaTh HOMUHAaNbHOE
paboyee pasneHne Gonblwe 4vem B 1,25 pa3, HE3aBUMCMMO OT YCMOBMIA HaMONMHEHWUA U TemnepaTypbl.
YCTaHOBMBLUEECS OAaBMEHWE HAMONHEHUS HE OOSKHO MpeBbILATL HOMUHANbLHOE pabovee aaeneHue npu
Temnepatype 15 °C.

4.5 Liuknbl HanoONHEeHUA

4.5.1 ObwWwume NonoXeHus

3a WCKMIOYEHWeM Cnyvaes, NPeayCMOTPEHHbIX B moanyHkTe 4.5.2, TonnueHblie 6akn AOMKHLI BbITb
paccuutaHbl Ha 11250 UMKNOB HANOMHEHUST, YTO COOTBETCTBYET 15-neTHEMY CPOKY Cny>0Obl NPOMBILLAEHHbIX
TPaHCMOPTHBIX CPEACTB BOMLLUON rPy30NOABEMHOCTU (MPUNOXKEHUE A).

4.5.2 YMeHblEeHHOe KONIUYeCTBO LIUMKNOB HanosIHeHUs

Ona cpoka cnyx0bl TPaHCMOPTHOIrO CPeacTBa MOXET ObiTb ONPEAeneH0 YMEHbLUEHHOe KONU4eCTBO
unknoB HanonHeHust (5500 umknoB). TonnmeHble GakM C YMEHbLUEHHBIM YUCITOM LMKIIOB HANOMHEHUSA MOTYT
KBanupuumpoBaTbCa B COOTBETCTBUM C 9.2 unm 9.5. TonnuBHble 6aKU C YMEHbLUEHHLIM YMCIIOM LMKNOB
HanosHeHUs, KBanMMUUMPYEMbIE B COOTBETCTBUM C 9.2, AOSMKHBI MCMOMBL3OBATLCA TONMLKO BMECTE CO
CYETYMKOM, 3aLUULLEHHbIM OT HECaHKUMOHWPOBAHHOIO [A0CTYna, KOTOPbIN (PUKCUPYET 4UCNO LIMKIOB
HamonMHeHUa U NpekpallaeT SKCnnyaTauutlo TOMMMBHOTO 0aka Nocfe MNPeBbILEHUA YMEHbLLUEHHOrO Yucna
LMKITOB HAamMOIHEHUSA.

4.6 PacyeTHas TemnepaTtypa

TonnueHble 6akn JOMKHbI BbITb paccUUTaHbl HA dKCNAyaTauumio B Auana3oHe Temnepartyp o1 MuHyc 40
°C po nmoc 85 °C. lNepexoaHble TEMNEpaTypbl rasa BO BpEMS HaANOMHEHWUS U BbINyCKa MOTYT NOKanbHO
BbIXOAUTb 38 3TU NpPeaensl.

4.7 T'a3oBbIil cocTaB

TonnueHble 6aku A[OMKHBI ObITb nNpeAHasHavyeHbl ANA  HANOMHEHWA CXaTbiM rasoo0pasHbiM
BOAOPOAOM W/MNKM BOAOPOAHON CMecu C cogepxaHuem bonee 2% Bogopoaa no obvemy B COYETaHUM C
CYXMM MPUPOAHbIM razom. [a30BbIi COCTAB AOMKEH COOTBETCTBOBAaTL Cneayiowmm TpeboBaHuaMm:

a) cXKaTblil BOAOPOA OOJMKEH COOTBETCTBOBATE TpeboBaHuAM Kk cocrasy cornacHo UCO/TY 14687-2;

b) coxatbii npupoaHbln ras (CIlN), ucnonb3yembli B BOAOPOAHON CMECH, AOSMKEH HAXOAWUTLCA B
npeaenax KoHUeHTpauui, ykasaHHbix B UCO 11439.

4.8 HapyXHble NOBEPXHOCTHU

HapyxHasa noBepxHOCTb TOMMMBHOrO 6aka AOMmkHa NPOTUBOCTOSATb MEXAHUYECKUM WU XUMUYECKUM
BO3ENCTBUAM, KaK 9TO OTPaXXEHO B TUMOBLIX UCNbITAHUAX COFMACHO pa3sgeny 9.

4.9 NMpoTtuBonoxapHas 3awmra

TonnueHble Gaku AOMKHbI ObiTb 3allMLUEHbl OT MoXapa C WUCMONb30BAaHWEM YCTPOWCTB cOpoca
JABMEHWs Mpu MOBLILLEHUW TEMnepaTypbl, He WMEWMx QyHKUMM aBTOMaTUYECKOr0 MOBTOPHOIO
BKNOYeHUs. YcTpoiicTea cbpoca [JaBneHus, He umerowmx GyHKUMM aBTOMATUYECKOr0 MNOBTOPHOIO
BKIMIOYEHUST MOTYT MCMOMb30BATLCA TONMBKO MNapanmnensHo C yCTponcrBamu cbBpoca paaeneHus npu
noBbILLEHUM Temnepatypel. Ons  YHKUMOHUPOBAHUA YCTPOMCTB COpoca AAaBrEHUs NpU  NOBBILLEHUM
TemnepaTypbl He AOMMKHbI UCMNOSIb30BaTLCA COBMECTHO YCTpOWCTBa COpoca AaBneHusl, akKTMBUpYeMble npu
MOBbILLEHHOM AaBEHUN.

MpwumedyaHwue — Npu BoiGope ycTpoicTB cbpoca AaBneHUs1 MpU MOBLILUIEHUU TemnepaTypbl MOTyT
npumeHaTbea TpebosaHua ANSI/IAS PRD 1-1998/0ononHeHne PRD 1a2-1999, noka He 6ygeT paspabotaH
MeXAyHapo4HbLIA cTaHhapT Ha ycTpoiicTBa cOpoca faBneHus.

MpoTuBONOXapHas 3almTa TONNAMBHLIX 6GakoB MOXeT ObiTb JOMOMHEHA WCMOMb30BaHWEM
TEPMOU3ONALIMM.

5 Pernctpupyeman oOKyMeHTauuA

5.1 O6wmre nonoxeHun

M3rotoBuTenb TONMMBHOTO 6aka AOMKEH NOAFOTOBUTL AaHHbIE, YKa3aHHblE B HACTOSAILLEM CTaHAApTe.
3TU AaHHble AOMKHbI XPAaHUTLCA B TEYEHUE Npeanonaraemoro cpoka cnyobl TONNMBHOIO Haka.

5.2 NHCTpYKUMA NO 3KCnAyaTauumn

Monb3oBaTenio AoMmkHa OblTb NPeAOCTaBreHa WMHCTPYKLUMA MO SKChnyaTauuu, BKniovaowasa B cebs
cneaywoulee:

a) HaMMEeHOBaHWe 1 aapec 3aBoaa M3roTOBUTENA TONMMMBHOIO 0aka;

b) onucaHue KOHCTpPyKUMM TONAMBHOrO 6Gaka, BKMO4aowee cBegeHUs 00 UAECHTUDUKALMOHHBIX
AaHHbIX TONNMMBHOIrO 6aka, 3HavyeHun pabodero apasnenus (MMa), Tune TonnueHoro 6aka, anametpe (Mm),

5
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AnuHe (MM), BHyTpeHHeM o6beme (1), Macce B HEe3anonHEHHOM COCTOSIHMM (KI) U TUNE NPUCOEANHUTENBbHOW
pe3bObl;

C) uHOpMaLMA O TOM, YTO KOHCTPYKLMS TONNMBHOIO 0aka noAxXoAuT ANsl UCNONb30BAHUA B YCIOBUAX
aKcnnyaTauum, npeayCcMOTPeHHbIX B pasaene 4;

d) wuHdopMauma O npeaesibHO JAONYCTUMBIX YCMOBUSIX 3KCMslyaTauuu, B  KOTOPbIX MOXET
MCNONb30BaTLCA TONNMMBHLINA Bak;

€) uHcdopMauma O MakcuManbHO AONYCTUMOM KOMMYECTBE LIMKIIOB HAMOSIHEHMS, HA KOTOpOe
paccuyuTaH TONNMUBHLIN Bak;

) undpopmaLua 0 HOMUHaANLHOM paboyeM AaBNEeHWM, HA KOTOPOEe PaccYMTaH TONMMBHBIN Oak;

g) TexHuyeckue TpeOGOBaAHMSA K CUCTEME NPOTUBOMNOXAPHOW 3alUTbl, YTBEPKAEHHOW 3aBOAOM
M3roToBUTENEM TONNMBHOrO Gaka, BKMOvalowen B cebs ycrponcTsa cOpoca AaBneHWsi npu MOBbILLEHWUM
TeMnepatypbl 6€3 aBTOMaTUYECKOro NMOBTOPHOIO BKITIOYEHUSI U TEPMOU3OSISILMIO, €CIM OHA NPEAYCMOTPEHA;

h) TexHudeckue TpeGOBaHUA K OMOPHOM KOHCTPYKLUMM, 3aLUMTHOMY MOKPbITUIO U MIOObIM APYrum
anemeHTaM, KOTopble Heo6x0aUMbI AfS CUCTEMbl XPaHEHUS1 BOAOPOAA U BOAOPOAOCOAEPXKALUMX CMECEN, HO
He BXOAAT B KOMMSIEKT NOCTaBKM TONNMBHOrO Haka;

i) nmobble AaHHbIE U UHCTPYKUMKM, Heobxoaumble Ans obecneyeHusi Ge3onacHoOW akcnnyaTauun u
NpoBEpPKU TONNUBHOTO Haka.

5.3 KoHCTpYyKTOpPCKana AOKYMEHTauus

Bcsi KOHCTPYKTOpCKas AOKYyMEHTauuss Ans W3roTOBMEHMsI TONnNMBHOrO 0aka M COOTBETCTBYIOLUME
TEXHUYECKUE [JaHHble AOMKHbI HAaxXOAUTLCS Y 3aBoja M3rOTOBUTENS TONMMBHOIO Oaka M coagepxartb
cneayioulyio uHopMaumio:

a) Homep, AaTta CoCTaBfeHUs, AaTa NnepecmoTpa, eCnm 310 NPUMEHUMO;

b) TN KOHCTPYKUMKM TonnueHoro 6aka: Tun 1, Tun 2, Tun 3 unu Tvn 4;

C) pasmepbl C AOMyCKaMu, BKMIOYasi AAHHbIE O TOPLUEBbLIX 3arnylikax, MUHUMAamnbHOW TOMLMHE WU
OTBEPCTUSX;

d) macca, BKMnovasa 4onycku;

€) TexHuyeckne TpeboBaHus K MaTepmanam, BKI0Yas MEXaHMYeckne, a TaKkke XMMUYeckue CBOICTBa
W NpeaenbHo AOMyCTUMBIE 3HAYEHMS; ANSA MEeTannMueckux TOMMMBHbLIX 0akoB WMnM  MeTannMYecKknx
nenHepoB ykasblBaeTCs AManasoH TBEpAOCTH;

f) Apyrue aaHHbIe, TakuMe Kak AuanasoH JaBfeHuin asToppeTupoBaHUs, MUHUMaIIbHOE UCMbITaTENLHOE
JaBreHne, XxapakTePUCTUKN CUCTEMbI MPOTUBOMOXKAPHON 3ALUMTLI M HAPYXXHOTO 3aLMTHOMO NOKPLITUS;

g) cocTaB rasa, Anst KOTOPOro NpeaHa3Ha4YeH TONNMUBHLIN Bak;

h) npoekTHoe pabouee aaBneHue.

5.4 OTyeT NO aHanNU3y HanpPsXXKeHUn

Mpu He0BX0AUMOCTU BbINOMHEHMS aHanM3a HanPsHKeHU 4OmKeH ObiTb COCTABNEH COOTBETCTBYIOLLMIA
OTYET, BKMOYaKoLWWi B ceba CBOAHYI0 Tabnuuy pacyeTa HanpsKeHWi.

MpumedyaHune—MNposepka KoapduLmMeHTa 3anaca NPOYHOCTU MOXKET BLIMOMHATLCA C UCMONbL3OBAaHUEM
JaTyukoB JedhopMaumu MnM C MOMOLLbIO SKBMBANEHTHBIX MeETofoB. [lpumep MeToja MNPOBEpKW NPUBOAUTCA B
npunoxeHum C.

5.5 laHHble O CBOMCTBAX MaTepuasnos

[omkHO GbITb COCTaBNEHO NoApoGHOE onucaHue MaTtepuanoB M AOMNYCTUMBLIX CBOWCTB MaTepuanos,
M3 KOTOPbIX U3rOTOBIIEH TOMMMUBHbLIN Gak. [JOMmKHbl ObiTb OPOPMMEHbI Haanexawmum obpa3om pesynbTaTthl
UCMNbITAHWI, XapakTepuayloLine MexaHu4eckue CBOMCTBA M MPUIrO4HOCTL MaTepuanos ANns aKcnnyarauuu B
YCINOBUSAX, YKA3aHHLIX B pasaene 4.

5.6 lMpoTuBONOXapHas 3awmTa

3aBoj M3roToBUTENb TOMNMBHOIO Gaka AOIHKEH NpeAcTaBuTb ONucaHWe yCTpoMCTB cOpoca AaBneHusi
npu MOBbILEHUM TemnepaTtypbl 0€e3 aBTOMaTUYECKOro MOBTOPHOrO BKIIIOYEHUSA, a TaKke OonucaHue
TEPMOU3ONALNM, €CNKU OHA NPeayCMOTPEHA, KOTOPbIE WMCMOMb3YITCA ANA 3aluTbl TONNMBHOrO 6aka oT
BHE3aMHOro paspyLleHus B YCNOBUSIX NOXapa, kak ykasaHo B B.9 (npunoxeHue B).

5.7 NMpousBoaCTBEHHbIE AAHHbIE

3aBoAOM M3roTOBUTENEM TOMMMBHOrO 6aka AomkHa ObITb nNpegocTaBneHa noapobHasa mHdopmauus
060 BCex npoueccax W3roTOBMEHUA, AOMNYCKaxX, HepaspyLlalowmX MUCMbITAHMAX, TUMNOBbLIX WCMbITAHUSIX,
UCMbITAHUAX NapTUM W MPOU3BOACTBEHHbLIX WCMbITAHUAX. W3roToBUTENL [OMKEH YyKa3aTb BENUYUHY
paspyLuatoLlero pas3pbIBHOIO AaBneHusa AN TonnueHOro 6aka. MuHumanbHoe paspyluatollee AaBfieHne He
OOJDKHO ObITb MEHbLUE MUHUMANbHOIO paspyLLAoLLEro AaBNeHUs, yka3aHHOTO B HACTOALLEM CTaHaapTe.

3aB0AOM M3roToBMTENEM TOMMMBHOIO Haka AOSKHbI OblTb YCTAHOBMEHbI: TPEOOBAHUS K COCTOSHUIO
NMOBEPXHOCTWU, napameTpaM pe3bObl, KpUTEpUAM NPUEMKM ANA  ynNbTPa3BYKOBOro KOHTpons  (Mmu
SKBMBANIEHTHOrO METOAA) U MAKCMMaNbHOMY pasMepy BbLIOOPKU ANS UCMbITAHUS NapTUM TOMMMBHbLIX 6AKOB.

6
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6 Marepuansl

6.1 CoBMeCcTUMOCTb

MpumeHsiemble MaTepuanbl AOMKHbI OblTb MPUrOAHbLI ANSA YCNOBUW 9KCNNyaTauuu, YKasaHHbIX B
pasgene 4. HecoBMeCTuMble Martepuarnbl He AOMXKHbl HAxXOAWTbCA B KOHTakTe Apyr ¢ ApyroMm. Bce
MeTannuMyeckue AeTanu, KOHTaKTUPYKoLWMe ¢ BOAOPOAOM U BOAOPOAHOM CMECbIO, AOMKHbI ObiTh
COBMECTUMbI C BOAOPOAOM B COOTBETCTBUM € B.2 (MpunoxeHue B).

MpumedyaHue—B pasgene "Bubnuorpadus" npegcraBneHo pykoBoCTBO N0 COBMECTUMOCTU MaTepuarnoB
KOHCTPYKLIMK C BOAOPOAOM.

6.2 Ctanb

Ctanb Ans TONMNMBHLIX GaKOB M NENHEPOB AOJPKHA COOTBETCTBOBATb TpeboBaHWMAM K maTtepuanam
cornacHo MCO 9809-1 (nyHkTbl 6.1-6.4), nunu NCO 9809-2 (nyHKThI 6.1-6.3), B 3aBUCUMOCTU OT KOHKPETHOIO
cnyvasi.

6.3 HepxxaBelowas cranb

HepxxaBeloLwasa cranb AO/mkKHA COOTBETCTBOBATbL TPeOOBaHUAM K matepuanam B cooTBetcTeuu ¢ EH
1964-3 (nyHkTbl 4.1-4.4). CBapHaa HepxaBewLwlasa cTanb AOJDKHA COOTBETCTBOBATb TpeboBaHUAM K
maTepuanam cornacHo EH 13322-2/A1:2006 (nyHKTbl 4.1-4.3), B 3aBMCMMOCTU OT KOHKPETHOTO cryyas.

6.4 AntoMuHUEBbIE CNMaBbl

AnNIOMUHMEBbIE CMNaBbl AOMMKHbI Y0BNETBOPATL TpeOoBaHUAM K MaTepuanam B cootseTctBumn ¢ NICO
7866 (nyHkTbl 6.1 1 6.2). CBapHblE aniOMUHMEBbLIE CMMaBbl AOJDKHbI COOTBETCTBOBATL TPEOOBaHUSIM K
mMaTtepuanam cornacHo EH 12862 (nyHkTbl 4.2 n 4.3).

AnOMUHWEBBLIE CMMaBbl, HA KOTOpble HE pacnpocTpaHsATcs TpeboBaHMsA K Marepuanam COrnacHo
NUCO 7866:1999, mMOrytT nNpuUMEHATbLCA MpPW YCNOBUM COBMECTUMOCTM C BOAOPOAOM B COOTBETCTBUM C
MeTOoA4O0M, NpUBeaeHHbIM B B.2 (MpunoxxeHue B).

6.5 Cmonbl

B kayectBe martepuana And  NpONUTKM  MOTYT  MNPUMEHSITbCH  TEPMOPEAKTUBHbIE UMK
TepMonnactudeckue cmornbl. MpumepaMnm noaxoAsLWMX OCHOBHBLIX CBA3YHOLUMX MaTepuanoB SBNAIOTCA
3MoKCUAHAasA cMona, MoAMMULMPOBAHHAA 3MOKCUAHAsA CMOMa, TEPMOPEeakTUBHbIE MNacTMacChl HA OCHOBE
CMOXHbIX MONUAUPOB U BUHWUMOBLIX CIOXHbLIX 3UPOB, a TaKKE TEPMOMMACTUYECKMe MaTepuansl Ha
OCHOBE MONMaTUNEHa U nonnamMmuaa.

6.6 BonokHa

B kayecTtBe apmupyloLero matepuana AOIMKHbl MPUMEHSITbCA CTEKMAHHbIE, apaMuaHble Unn
yrnepoaHbie BOMNOKHA. Mpu Mcnonb3oBaHWM yrnepoaHOro BOMOKHA KOHCTPYKUMA AOIDKHA UMETb CpeacTBa
npeaoTBpaLLEHNS SNEKTPOXMMUYECKON KOPPO3UU B METANITUYECKUX INIEMEHTAX TONMNMBHOrO 6aka.

3aBoA  M3roTOBMTENb TOMMMBHBIX OaKOB AOIDKEH NPeACTaBUTh TEXHUYECKUE YCMOBMSA  Ha
KOMMO3ULIMOHHbIE MaTepUansl, a Takke PpeKkOMeHaauun M3roToBUTENS MaTtepuanos No yCnoBUAM XpPaHeHus
U CPOKY rogHocTu. 3aBoa U3roTOBUTENb TONMMBHbLIX OAKOB AOMKEH ANSA KAXAO0W NapTun TOMMMBHLIX 6aKoB
npeacTaBuTb CEPTUAUKAT M3TOTOBUTENS BOJIOKHA O TOM, YTO KaXK4as NOCTaBKa COOTBETCTBYET TEXHUYECKUM
YCNOBUSAM Ha U3rOTOBMIEHME JaHHOW NPOAYKLUN.

6.7 MnacTukoBbIe NenHepbl

MonumepHbIn MaTepuar, UCNoNb3yeMbld ANS MIAaCTUKOBLIX NEWHEepPOB, AOMKEeH ObiTb COBMECTUM C
YCNoBUAMM 3KCNyatauuu, ykasaHHbIMu B pasaene 4.

6.8 MeTannuuyeckue KOHUEBbIE BTYJSIKU

MeTtannuueckue KOHLEBbIE BTYNKM, COEAMHEHHbIE C HEMETaNNMYeckumyM nenHepaMmu, JOSDKHbI
U3roTaBnMBaTLCA U3 MaTepuarna, COBMECTUMOIO C YCIOBUSAMU SKCMyaTauum, B COOTBETCTBUU C pasaernom 4.

7 TpeboBaHMUA K KOHCTPYKLUN

7.1 O6wWwume NOnoXeHus

Hacroswui ctTaHgapTt He NpeaoCTaBNAET pPaCcYeTHbIX POPMYIN U HE YKa3biBAeT AONYCTUMbIE 3HAYEHUS
HanpsbkeHust n gecopmanmm, Ho TpebyeT, 4ToObl COOTBETCTBME NPOAYKLMU KOHCTPYKTOPCKOMN AOKYMEHTaLun
ObINI0  NOATBEMKAEHO MUCMbITAHMAMU. TOMNMBHbIE ©Oakum [OMKHbI COOTBETCTBOBATbL TpPeOOBaHMSM,
YCTAHOBJIEHHbLIM NPU NPOBEAEHMU UCMbLITAHWUIA MaTepuanoB, UCMbITAHUA TUMOB KOHCTPYKLUWUWU, UCTLITAHUI
ONbITHbIX 00pPa3LUOB, UCMbITAHUIA NAPTUKU U ONpeAeneHHbIM HACTOALWMM CTaHAapTOM.

7.2 cnbiTaTenbHoOe AaBrieHue

MuHumanbHOe ucnbiTaTeNbHOE AaBfeHue, UCMNONb3yeMoe MNpu M3roToBMeHun, AOmkHO B 1,5 pasa
npeBbIlWAaTe HOMUHaNbLHOE paboyee gaBneHue.



FOCT P 55891—2013/ISO/TS 15869:2009

7.3 Paspywaiowee paerneHue u kodduumeHTbl 3anaca NnPoOYHOCTU BOSTIOKHA

7.3.1 TonnuBHbLINA 6ak

MuHumanbHoe dakTuieckoe paspyluaiollee AaBfieHUe TONAMBHOTO 6aka He AOSKHO ObiTb MEHbLue
3Ha4YeHul, NpuBeAEHHbIX B Tabnuue 1. ApMMPOBaHWE U3 KOMNO3ULIMOHHLIX MaTepuanos, UCNOMb3yemMoe B
TONNUBHLIX 6akax, AOMMKHO COOTBETCTBOBATb MMWHMMArnbHbIM TpeboBaHuaAM K k03duuMeHTy 3anaca
NPOYHOCTU BOJIOKHA, NPUBEAEHHOMY B Tabnuue 1.

MpoBepka k03bPULUMEHTOB 3anaca NPOYHOCTU BOSIOKHA MOXET BbIMOSHATLCA C NOMOLLBIO Pac4eToB.
BbluncneHus HanpspkeHUSA BONOKHA AOIDKHbI BKIOYATh B Ce04:

a) MeToa aHanM3a XapakTepuCTUK HeNUHEeWHbIX MarepuanoB (CneunanbHas KOMNbIOTEepHas
nporpamMmma uny nporpamMmma pacyeTa MeToA0M KOHEUHbIX 31IEMEHTOB);

b) MogenupoBaHue KpUBOW 3aBUCMMOCTU HAMPSIKEHUIA OT ynpyronnactuyeckux aedopmaumin ans
mMarepuana neiHepa;

C) MOAENMPOBAHNE MEXAHUYECKUX CBONCTB KOMMO3ULIMOHHBIX MaTepnaros;

d) pacuyeTbl npu JaBneHuu aBTOMPETUPOBAHUSA, HYNEBOM AABNEHMMU NOCNE aBTOPPETUPOBAHUA,
paboyemM AaBneHUM U MUHUMAaSTbHOM AABNIEHUN Pa3pyLLEHUST;

€) pacuyeT npeaBapuUTENbHbIX HANPSDKEHUI OT HATSXKEHUSA HAMOTKM;

f) MuUHMManbHOe pacyeTHOe paspylialoliee AaBrfieHue, BbiOMpalOT TakuM 00pas3om, 4TOObI
paccyMTaHHOE HanpshkeHwe npu 39TOM [aBfeHUW, pas3ferneHHoe Ha pacCcyuMTaHHOe HanpsikeHue npu
pabodeM pgaBneHuu, COOTBETCTBOBANoO TpeboBaHusAM K KOA(b(UUMEHTY 3amaca npovHOCTU Ans
MCNONb3yEMOro BOJIOKHA,;

g) pacyeT pacnpegeneHus Harpy3ku Mexxay pasHbiMU BOMIOKHAMM, OCHOBAHHbLIN Ha Pa3HbiX MOAYMAX
yNpyrocTii BONIOKOH, MPU aHanu3e TONMMUBHLIX 6AKOB CO CMELLAHHLIM apMUpoBaHueM (ABa unu bonee Tuna
BOMOKOH). TpeboBaHua Kk ko3a(pduMuMeHTy 3anaca NPOYHOCTM ANS KaXKAOr0 OTAENbHOr0 TuNa BONOKHA
[OMKHbI COOTBETCTBOBATHL 3HAYEHMAM, YKa3aHHbIM B Tabnuue 1.

Mpoeepka ko3hpmUMEHTOB 3anaca NPOYHOCTU MOXET ObITb NPOBEAEHA C UCMONbL30BAHMEM [ATYMKOB
aedopmaumu. MNMpuMeHumbIN METOA NPUBEAEH B NpunoxeHum C.

Tabnwuya1l— MvuHumanbHbie 3Ha4YeHust KOI(PMUUMEHTOB 3anaca NPOYHOCTU M PAa3PyLLAIOLLETO
aBneHus
MuHumanbHbIR KO3 huyneHT MuHumanbHoe dhakTuyecKkoe paspywatoee
Matepuans 3anaca NPO4HOCTH Aasneue °
KOHCTPYKLin Tun 1 Tun 3 Tun 4 Tun 1 Tun 2 Tun 3 Tun 4

Metann - - - 2,25 - - -
Crekno 2,65 3,5 35 - 24 34 3,5
Apamug 2,25 3,0 3,0 - 2,25 29 3,0
Yrnepoga (pabouee
nasneHue Hmxe 35 2,25 2,25 2,25 - 2,25 2,25 2,25
MMa)
Yrnepog (pabouee
nasnedue 35 MlMa u 2,0 2,0 2,0 - 2,0 2,0 2,0
BbILLE)
KomGuHMpOoBaHHbIN b
T™n
@ MuHuManbHOE paspyLialollee AAaBfEHWE BLIPAXKAETCA KaK OTHOLUEHME €ro BENMUMHBbI K BENUUMHE
Eaﬁouero [ aBMneHus.

KoadhduumeHTbl 3anaca npoyHOCTU U paspyLuaolwee AaBneHne AOSDKHbI BbIYUCNATLCA B COOTBETCTBUU
¢ 7.3.1 nepeuncnenue g). TpeboBaHnA Kk koadpduumeHTam 3anaca NPOYHOCTU ANS KAKAOrO TMNA BOJNIOKHA
AOIKHbI COOTBETCTBOBATbL NPUBEAEHHBIM BbILLE 3HAYEHUAM.

7.3.2 llenivep

[Ons KOHCTPyKUMM TUNA 2 HEApMUPOBAHHLIN METaNNMYeCcKUn NeHep AOMKEH UMETb MUHUMAIbHOE
pa3pbiBHOE AaBneHue, B 1,25 pa3 npesbiwaiowiee paboyuee gasneHue.

7.4 AHanu3 HanpsXeHui

AHanu3 HanpspkeHMn [OOIDKEH BbINOMHATLCA C LENbl0 OUEHKM MWUHUMANbHOW TONWMWHBI CTEHOK
TonnueHOoro ©Gaka. AHanmu3 [AOMKEeH BKMNOYaTb B cebA onpeaeneHue HaMpPsHXXeHWn B nevHepax |
KOMMO3ULIMOHHbIX BOJIOKHAX.
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OnA KOHCTPYKUMA TMNa 2 u 3 HanpsikeHne B KOMNO3ULIMOHHBLIX MaTepuanax u nenHepe nocne
NpeABapUTENbHOrO HaNPsXKEHUS AOIMKHO BbIMUCNSATBCA NPWU HYNEeBOM AasneHun, paboyeMm AaBneHum,
UCMbITATENIBHOM ~ JaBMEHUM U PACYETHOM  pa3pbiBHOM  aaBneHun. PacyeTbl  npousBogaTca ¢
MCNOMb30BAHMEM COOTBETCTBYIOLLUMX METOAOB aHanu3a C y4eTOM HENUHEWHOro NoBeaeHusa marepuana
nenHepa Ansa onpeaeneHna pacnpeaeneHus HanpsHKEHUN.

Ons  KOHCTpyKuuii TuUnNa 2 u 3, UCNONb3YWMX aBTOPPETUPOBAHME C UEnbl obecneveHun
NpeABapUTENbHOIO HanPsXXeHWsl, AOMMKHbI OblTb paccuuTaHbl NpeAenbHble 3HAYEHWUS BLIYUCASEMOTO U
onpeaensieMoro gaBrfieHuss asToppeTupoBaHna. Ana KOHCTPYKUM Tuna 2 U 3, MCNOAb3YIOWMX HAMOTKY C
perynMpyeMbiM HaTsDKEHMEM C LUenblo  ofecnedyeHuss npeaBapuTEnbHOrO  HaNpsHKEHUS,  AOJDKHbI
BbIMMCNATLCA TEeMnepatypa, HaTskeHue, TpebGyemoe B KaXaoM Cnoe KOMMO3WLMOHHOFO matepuana, u
nocnegymoLliee npeaBapuTensHOE HanNpsbkeHue B NenHepe.

OnA KOHCTPpyKUMi Tuna 4 HanpsHkeHMA B KOMMO3ULMOHHLIX MaTepuanax pacCyuTbiBalOTCA B
TaHreHUMansHOM U MPOAONBHOM HamnpaBneHUAX TONMBHOrO Gaka. PacyeTbl NPOU3BOAATCA NPU HYNeBOM
JaeneHumn, paboyem [JaBneHuW, UCMbITAaTENbHOM [aBMEHUM U PACYETHOM paspyLLalOLEM AaBREHUW.
PacyeTbl [OOMKHBLI  BBIMOSMHATLCA C  MCNONb30BaHUEM COOTBETCTBYIOLUMX METOAOB aHanui3a Ana
YCTaHOBIEHUA pacnpeeneHns HanpsHXkeHms B TONNUBHOM Gake.

7.5 MakcumanbHbIN pasmep gedexra

Ans KoHCTpykumu TMna 1, 2 u 3 MakcMManbHO A0NYCTUMBIN pasmep Aedekta AnA HepaspyLalowero
KOHTPOMNA AOIKEH OMPEAEenAaTbCA C MOMOLUBI0O METOAa, COOTBETCTBYIOLWEr0 AAHHOW KOHCTPYKUMUM. ITOT
METO4 [OIPKEH [AEMOHCTPMPOBAaTh, YTO TOMMMBHLIN 6ak ¢ pgedektamum 3agaHHoro pasmepa Oyaer
COOTBETCTBOBATb W3MEHEHUAM TeMmnepaTypbl OKpyXalowein cpeabl cornacHo TpeboBaHuAM B.7
(npunoxexue B).

MeToa HepaspyLlaloLEero KOHTPONsA AomkeH ofecneunTb oOHapyxeHue aedekToB MakCUMasnbHO
AonycTuMoro pasmMepa.

M punmMeyvyaHWNe— I'Ipmmep cooTBeTCTBYKOLWEro MeToga onpegeneHna MakCuManeHoOro pasmepa ,qecpelcra
npuvBeaeH B NPUNOXeHnn D.

7.6 NMpoTuBonoxapHaa 3awmra

TonnueHbIA Bak, ero Matepuansl, YCTpolcTea cOpoca AaBneHns Npu NOBbILEHMW TeMnepaTypsl 6e3
aBTOMAaTWMYECKOr0 MOBTOPHOIO BKIMIOYEHUA U MOObIE AOMNONMHUTENbLHLIE U3ONUPYIOLUME WU 3ALLUTHLIE
marepuanbl U YCTpOicTBa cOpoca AaBneHusi, akTUBMPYEMble MO AABIIEHUIO, AOMMKHbI obecneuynBaTb
Hagnexawuin ypoeeHb 6e30nacHOCTM B YCFOBUSIX MOXapa NpyM MpPOBEAEHWM MUCMbITAHWIA cormacHo B.9
(npunoxeHue B). YcTpoinctea cbpoca gaBneHus He AOIDKHbI BKMOYaTb B cebsi PyHKUMIO TEpMUYECKON
aKTUBALMK M PYHKLMIO aKTUBALMM MO AABIIEHUIO, BKMIOYAEMbIE MOCHEAO0BATENLHO, TAKUM 06pa3oM, 4YTobbI
310 notpeboBano OAHOBPEMEHHOE MCNONb30BaHWe 0Beux YCTPOWCTB AN NpefoTBpPAaLUeHUs pa3pyLueHUs
TonnueHoro 6aka B pesynbTarte noxapa.

Mpu ycnoesun, 4TO rOTOBBLIN TOMIMBHLIN 6AK C CUCTEMOM MPOTMBOMNOXKAPHON 3aLLUMTbI COOTBETCTBYET
TpeOOBaHMAM MCNbITAHMA HA OrHECTOMKOCTb cornmacHo B.9 (npunoxenue B), MoOryt ucnonb3oBaTbCcA
anbTEPHATUBHbLIE  KOH(UIypaUMM YCTAaHOBKM CUCTEMbI MPOTMBOMOXKAPHOW  3alMTbl, €Cnu  Takue
KOHUrypaummu o6ecnevnBaloT aHanormyHbli unu Gonee BbICOKUI YpOBEHb B6e3onacHocTu. OKOHYaTenbHas
cucTEMa NPOTUBONOXAPHOM 3alMThbl, MCMONb3yeMasi Ans TPaHCMOPTHbIX CPEACTB M BKMOYaKLWas
HECKONMbKO TONMUBHbLIX 6akoB, MOXeT notpeboBaTb OnNpeaeneHHOro PAaCMONIOKEHUS UMW ONpeaesnieHHOro
KOnM4YecTBa yCTPOICTB cOpoca AaBneHUs Npu NOBbILLEHUM TeMNepaTypbl 6e3 aBTOMaTU4ecKoro NoOBTOPHOIo
BKJIOMEHUA.

Ecnu B pesynbrate 06beAMHEHNUSI HECKONbKO 6GaKkoB NPUCOEAMHSAIOTCS K €JMHOMY YCTPOWCTBY cOpoca
OaBneHusa, TO NpU NPOBEAEHWM MUCMBLITAHMSA HA OrHECTOMKOCTb NOTOK BOAOPOAA AOIDKEH HAaNpaBnaTbCA
yepes yCTpoiCTBO cOpoca AaBrneHusi, COeAMHEHHOE C TOMMUBHLIM 6akoOM, M3 KOTOPOro OCYLLECTBINAETCA
oTBOA rasa. He cneayet noaBepratb MCMNbITAHUMSAM HA OFHECTOMKOCTb Apyrue TOMNUBHbIE Gaku, KOTOopble
coaepxaT AOMNOSIHUTENBbHOE KONUYECTBO BOAOPOAA, MPU YCMOBWUM, YTO OTAENbHLIA TONMMBHLIA Gak yxe
npoLuen Takoe UCMbITaHWe CO CBOUM YCTPOWCTBOM cOpoca AaBneHus.

MpumevarHus

1 YctpoiictBo cOGpoca AaBneHWS MpU MOBbILLEHUM TemnepaTypbl He UMetoljee (yHKLUMM aBTOMATUYECKOro
MOBTOPHOrO BKNIOMEHUS, KOTOPOE SBNAETCS YacTblo CUCTEMBbI MPOTUBOMOXAPHOW 3aluThl TOMnUBHOro 6aka, He
06s3aTenbHO AOMKHO BXOANTL B KOMIMIIEKT NOCTaBKU TONNMUBHOIO H6aka. HeobxoMmo npoBepuTb 3heKTUBHOCTL TaKoM
CUCTEMBI NPOTUBOMNOXaPHOW 3aLLuUTLI B cbope.

2 Bo BpemA HOpManbHO paboTel UMM NpU BO3HUKHOBEHWM HEWCNPABHOCTM ApPYroro obopyfoBaHWA He [OMKHO
ObITb BO3MOXHOCTU OTKNIOYaTb WM OTCOEAMUHSTL YCTPOMCTBO cbpoca AaBreHUs Npu MOBbILLEHUW TemnepaTypsl OT
TonnmBHoro Gaka.
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8 KOHCTpyKUMSA U KaueCTBO U3roTOBMEeHus

8.1 MaTtepuansli

OnA KOHCTPYKUMA TMNa 1 U 2 [OIDKHbI MCMONb30BATLCA OECLUOBHbIE NEWHepbl M3 CTanu unu
aniOMUHNEBLIX CMMAaBOB, COOTBETCTBYIOLLME TpebOBaHMAM K maTepuariam B COOTBETCTBUM C 6.2 unu 6,4.
Ona  KoHCTpykuuu Tuna 3 AOMKHbI NPUMEHATLCA JEMHepbl W3  CTanu, anioMUHMEBBLIX CNMaBoB,
HepXaBelollei Cranu, CBapHOW HepXKaBelowenh CcTanu W CBAapHbIX  aniOMWHWEBLIX  CNNaBoOB,
COOTBETCTBYIOLME TpeboBaHUAM K MaTepuanam, ykasaHHbiM B 6.2, 6.3 unu 6,4.

8.2 MeTarnnuyeckue nemHepbl Ans KOHCTPYKUMu Tuna 3

Ons KOHCTPYKUMM TUNA 3, CKUMAIOLLUE HANPSHKEHUS B NeWHepe Npu HynesoM JaBneHun U pacieTHOM
JunanasoHe TeMrnepaTyp He AOSHKHO NPUBOAMTL K 0Opa3oBaHMIO CKNagok nnu crubos nenxepa.

MpuMedaHn e — Bo BpeMA NOBLILEHNA AaBNEHUS ANA KOHCTPYKUAN TUNa 3 HanpshKeHUs B KOMMO3UTHOM
oBornoyke W MeTannWYeckoM neiHepe HaknagbiBaloTcs. HacTosiwniA  CTaHAapT He AaeT onucaHus  MeToAoB
NPOEKTUPOBAHUS KOHCTPYKLIMU TaKUX CUCTEM.

CBapka neiiHepOB U3 Hep)KaBeloLen CTanu JOIDKHa BbINOSHATLCA B cooTBeTcTBuM ¢ EH 13322-
2:2003/A1 (nyHkTbl 6.1, 6.2 1 6.4). CBapka NeMHEpPOB M3 aniOMUHUEBbLIX CNNABOB A0SMKHA BbINOMHATLCA B
cooteeTcTBUM ¢ EH 12862 (NyHKTbI 4.1.2 1 6.1).

[Ons neiiHepoB, UCMNONb3yeMbIX B KOHCTPYKUMSAX TMna 3 M noaBepraeMbiX X0noaHOMY hOpMOBAHUIO
UMK  KpUoreHHoMy hOpMOBaHUIO, Tepmuyeckass obpaboTka npecdopmbl He Tpebyetca. JleliHepsl,
noaBepraeMble XONOAHOMY WMNM KPUOreHHOMY (hOpPMOBAHMIO, HE AOIDKHLI NOABEpPraTbCA AONOMHUTENbHOW
TepMuyeckoii 06paboTke unu npoueccam, CBA3aHHbIM C HarpeBOM, HaNnpUMEp, CBapke.

8.3 Pe3b6a ropsioBMHbI, KOSbLIO FOPFIOBUHBI, HUXHEE KOJNbLO, KpenseHue ans onopbl

OTBEPCTUA AOIDKHbI UMETb KOHMYECKYD WIM LMNUHAPUYECKYIO pe3bby. Pesbba pormkHa ObiTb
BbINOMHEHA YNCTO U POBHO 6e3 HapyLleHUit CNMOLIHOCTU NOBEPXHOCTU U AOMKHA oTBevaTb TpeboBaHuaM
HaLMOHarnbHbLIX CTaHA4apTOB.

Ecnu npegyCMOTPEHO B KOHCTPYKLMWM TOMMUBHOTO 6aka KOMbLO TOPMIOBUHBLI, HWXKHEE KOMbLUO W
KpenneHust Ans onopbl, TO OHU AOMXKHbI ObiTb M3rOTOBMNEHLI U3 MaTepuana, COBMECTUMOTO C TONMAUBHLIM
6akoM, U AOMKHbl ObITb HAAEXHO 3aKkpenneHbl NiobbiM CcrnocoboM, KpOME CBapKW M Nankn TBEPAbIM WU
MSITKUM NPUNOEM.

8.4 dopmMoBka

Ons anioMUHUEBLIX TONMMBHbLIX 6akoB U nenWHepos TMna 1 unu 2, Npun UCNONbL3OBAHUW NPOLECCOB
OPMOBKM, Hanpumep, CBapkM MnaBfeHWeM, AHUWA HEe JOMKHbl MOMHOCTLIO  3aKPbLIBATLCA WU
repMeTU3MpoBaThCa. [HWLIA CTanbHbIX TOMNWBHLIX 6akoB Tuna 1, KOTOpbIe 3aKPbLIBAIOTCA B pe3ynbraTte
(hOpPMOBKM, AOIKHbI ObiTb MPOBEPEHbI C MOMOLLBIO HEpa3pyLUAloLEero KOHTPONSA C MCNONb30BaHWEM
MEeTOoA0B, NpuBeaeHHbIX B MCO 9809-1 (moanyHKT 8.2.4) unu Apyrux SKBUBaNEHTHbIX METOA0B. B npouecce
hopmOBKM He aormkeH aobaBnATbes Metann. lNepea 3aBeplieHuem (popMOBKM HEOGXOAUMO NPOBEPUTH
TOMNLUMHY CTEHOK M Ka4eCTBO 00paboTku NOBEPXHOCTU KAXAOro TONNMBHOIO Haka.

Mocne chopMOBKM TOMMMBHbIE Gakn AOKHbI ObITb NMoaBeprHyTbl TepMoobpaboTke A0 TBEPAOCTH,
onpeaeneHHoN AN AaHHOW KOHCTPYKUMK. JlokanbHasa TepmoobpaboTka He gonyckaeTcsl.

8.5 HamoTka BonokHa

TonnueHble 6aku Tuna 2, 3 U 4 AOMKHbI U3rOTABNMBATLCA C OOMOTKOM NEWHEpPa U3 HENPEPbLIBHOTO
BONOKHaA. Onepauus HamOTKM BONOKHA AOSPKHA MMETb KOMMbIOTEPHOE UMM MEXaHW4YecKoe ynpasrieHue.
BonokHa AOJDKHbl HAKnaabiBaTtbCA NPU KOHTPONMMMPYEMOM HaTs>KeHUU BO BpeMA HAMOTKWU.

Bo Bpemsi HAMOTKM HEOBXOANMO KOHTPONMPOBATL BAXHbLIE MapaMeTpsbl, C TeM, YTOObI OHM HAXOAUNUCH
B Mpejenax YCTaHOBIEHHbIX AONYCKOB. Pesynbrarbl perucTpupylotca B NMPOTOKONE HAMOTKW, KOTOPbIN
AOJDKEH XPAHUTLCA Y U3rOTOBUTENA TOMNNUBHBIX 6akoB B TeueHue npeanonaraeMoro cpoka Cl'ly>K6bI Ka)K,El,OVI
napTum TonnueHbix 6akoB. KOHTponupyeMblie nokasaTenu MOryT BKnio4aTe B cebs cneayowue napaMmeTpbl,
HO HE OrpaHn4mnBaTbCA TONIbKO UMW

a) TUN BOMOKHA, BKIOYas pa3mepsl;

b) cnoco6 nponuTku;

C) HaTsHKEHME HaMOTKM,

d) CKOPOCTb HAMOTKM;

€) KONUYECTBO POBMHIOB;

f) WnpuHa nexToI;

@) TUM M COCTaB CMOJIbI;

h) Temnepatypa cmoni;

i) TemnepaTtypa neunHepa,;

j) yron HamoTKu.
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8.6 OTBepxKOeHue TepMOpPeaKTUBHbIX CMOJ

Mpu MCNONb30BaHMM TEPMOPEAKTUBHOW CMOSbI OHA A0IKHA ObiTb OTBEpPXAEHa Nocrne HamOTKM
BOMOkHa. CMoma A[orpkHa OTBepXAaTbCA NYTEM HarpeBaHUs, WCNONb3ys 3apaHee 3ajaHHbii U
KOHTPONUPYEMbIV TEMMEPaTYPHO-BPEMEHHON Npodunb. LiMkn oTBepKaeHUs (TO eCTb Noka3aHus BPEMEHU U
Temnepatypbl) AOKeH ObiTb 3a40KYMEHTUPOBAH M3roToBUTENEM TonnMBHOro Gaka. OT4eT O uukne
OTBEPXAEHUSI AOIDKEH XPAHUTLCA Y U3rOTOBUTENS TOMNMBHOrO Oaka B TeYeHue npeanonaraeMoro cpoka
cny>Obl KaXKA0N NapTUM TONMBHLIX GAKOB.

MakcumanbHble Bpems W Temnepatypa OTBEPXAeHWs ANA TOMNNMBHbIX OakoB C newWHepamu u3
anMiOMUHUEBbIX CMIABOB HE JODKHBI OTPULATENBHO BNUATL HA CBOMCTBA MeTanna, CMOrbl U BOMNOKHA.

8.7 ABTodhppeTupoBaHue

Ecnu npumeHsieTcs aBTohpeTupoBaHue OHO AOIDKHO BbINOMHATLCA A0 NPOBEAEHMS rMAPaBINYECKOTO
ucnblTaHua, ykasaHHoro B 10.1 nepeuncnenue h). [JaBneHue aBTtoppeTMpoBaHUA AOIMKHO HAXOAUTLCA B
npeaenax, yCTaHOBIEHHbIX B 7.4. MI3rotToBUTENb TONMMBHOIO 6aka AOMKEH onpeaenuTb COOTBETCTBYOLLMI
MeToa KOHTponsa paasneHus. WHdopmauusa O [aBneHun aBTOMPETUPOBAHUA [OIDKHA XPaHuTbCa Y
U3roTOBUTENS TOMMUBHOIO Gaka B TEYEHWE MPEANONaraeMoro Cpoka CryxObl KaXKAONW NApPTUU TOMMMUBHbLIX
6akos.

8.8 3awuTa OT BO34eNCTBUA OKPYXalouwen cpeabl

Onsa 3aWwuThl HAPY>KHON NOBEPXHOCTU TOMMUBHOTO 6aka MOXET UCNOMb30BATLCA OAWMH U3 CreayLmnX
cnoco6boB:

a) obpaboTka NoBepxHOCTU, obecneunBaOLlan ee 3awmty (Hanpumep, MeTannu3auusi HanblneHuem
antoMUHUA, aHOAMPOBAHUE);

b) npumeHeHne BONOKOH M CBA3YKOLWMX MaTepuanoB (Hanpumep, yrnepogHoe BOSIOKHO B CMOME),
obnazatoLmx COOTBETCTBYIOLLMMU 3ALLUTHLIMU KayeCTBaMu;

C) 3awWmTHOE NOKPLITUE (HAaNnpUMep, OpraHNMYeCcKoe NOKpbITUE, Kpacka);

Ecnu nokpbiTue SABNSETCA YaCTbl0 KOHCTPYKLUMU, TO OHO AOIMKHO OblTb OLEHEHO B COOTBETCTBUU C
MeTOoAamMMn UCMbITaHuA, NnpuBeaeHHbIMKU B B.1 (npunoxxenune B),

Jliobble NOKPbITUS, HAHOCUMMBbIE HA TOMNMMBHbIE Gaku, AOJDKHbI ObiTb TakuMM, 4TOOBI NMPOLECC MX
HaHeCeHWs He OkasbliBan OTPULATENLHOrO BAMSAHMA HA MEXaHuyeckne CBOWCTBA TOMMMBHOrO 6aka.
MMoKpbITUE HE AOMMKHO MNPEensTCTBOBaTb MOCREAYyILEeMy KOHTPOSM B npouecce akcnnyaTauuu. 3asof
N3roTOBUTENb JOMKEH NPeaoCTaBUTb MHCTPYKLMIO MO 06paboTke NOKPbITUS BO BPEMS TaKOro KOHTPONS Ans
COXpaHeHusi UeNOCTHOCTM TONNMBHOTO Daka.

9 TunoBsble (kBanndmnkKaumMoHHbIE) NCNbITaAHUSA

9.1 KBanudmnkauMoHHble UCNbITAHUA HOBbIX KOHCTPYKL UM

MaTepuan, KOHCTPYKUMS, TEXHONOrMA W3rOTOBNEHUSA W MPOBEPKM TOMMMBHOTO 0Oaka [AOMKHbI
COOTBETCTBOBATbL MpeanonaraembiM YCNOBUSAM  3KCMNyatauuu W oTBevyaTtb TpeOOoBaHMAM  TUMOBbLIX
UCNbITAHUI cornacHo 9.2 AN HaseMHbIX TPaHCMOPTHLIX CpeacTs. Kpome TOro, Mo >kenaHuio 3asoja
U3roTOBUTENSA  TPAHCMNOPTHbIX CpPeAcTB, OOpPTOBble CUCTEMbl XPaHEHUsT BOAOPOAHOrO  TONnuBa
YETbIPEXKOMNECHBIX NAaCCAaXXMPCKUX TPAHCMOPTHLIX CPEACTB MOTYT MMETb COOCTBEHHLIE KOHCTPYKTUBHbLIE
peLleHus, marepuanbl, TEXHOMOrMMK W3roTOBMEHWS W MPOBEPKU, COOTBETCTBYKOLLME npeanonaraemMbiM
YCNOBUSAAM 3KCNyaTauum u oTBe4aTb TPeOOBaHUAM TUNOBbIX UCNbITAHUIA COrnacHo 9.5.

TunoBblE WCNLITAHMA AOMKHbI NMPOBOAUTHLCA ANSI KaXAOW HOBOW KOHCTPYKUMM C UCMOSIb30BAHWEM
roTOBbIX TOMMMBHBIX 0akoB, sABRAOWMXCA oOpaslaMu CEepUHOrO NPOU3BOACTBA W UMEKLLMX
UAEHTUUKALMOHHYIO MapkMpoBKy. Ecnu ucnbiTaHusM noasepraeTca Oonbluee KOMWYECTBO TOMMMBHbLIX
0akoB unu nNenHepoB, Yem TpebyeTcs, TO BCE pe3ynbTaTbl UCNLITAHWA AOMKHBI ObiTh 3840KYMEHTUPOBAHDI.
Bce TonnueHble 6Gaku, noaBepraemble TUMOBbIM WUCMLITAHUAM, HE AOSPKHbI MCMOMb30BATbCA MNoOcne
npoBeAeHUS UCNbITAHWIA.

M3roToBuUTENDL TONNMBHBLIX OAKOB AOIMKEH XPAHUTL PE3ynbTaTbl UCMLITAHUI B TEYEHWE CPOKA CMyXObl
TONMAMBHOIO 6aka A4aHHOM KOHCTPYKUMK. MPOTOKOMbI UCMbITAHWMIA AOMKHbI TAKXKE BKNOYaTb B cebsa pasmepl,
TOMLMHY CTEHOK M MACCy KaXA0ro UCMbITbIBAEMOr0 TONIMBHOTO Baka.

9.2 OCHOBHbI€ TUNOBbIE UCNbITAHUA

9.2.1 O0OLWMe NONoXeHus

Ona koHcTpykuuin Tuna 1, 2, 3 u 4 A0MKHbI ObITb NPOBEAEHbLI COOTBETCTBYIOLLIME TUMOBLIE UCTbITAHUS,
npeacTaBneHHble B Tabnuue 2, eCnu B NyHKTe 9.3 He yKkasaHo MHoe.
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Tabnuuya 2— CeoaHas Tabnuua 0CHOBHbIX TUMOBbIX UCMbITAHUN

Yncno ToNMBHBIX MpumeHsaeTca ana tuna
NcnbiTaHue 6akoB, TpebyeMbix AnA 1 5 3 4
UCnbITaHUS
9.2.2- WcnbiTaHne matepuanoB CTarnbHbIX 1 TonnMBHbIN Bak unu v v v )
9.2.4 TonnuBHbIX 6AKOB U NENHepoB nenHep
CTUKO .

925 I/IcgblTaHme maTtepuanos nna BbIX 1 neiivep ) i i v

nenHepoB

ob6pasLbl
9.2.6 MWcnblTaHue CBOWCTB CMOMbI KOMMO3ULIMOHHBIX - 4 v v
Marepuanos

MapocTaTnyeckme UCNbITaHus C 3 v v v v

9.2.7 UCNOMb30BaHUEM paspyLLaloLLEero - v
nnoc 1 nenHep

ZaBneHus
928 Linknuyeckoe ucnbiTaHue AaBreH1em 5 v v v v

npu TeMnepaType OKpyxatoLuei cpeabl
9.2.9 McnblTaHue Ha yTEYKY 40 pa3pyLUeHus 3 v v v v
9.2.10 W cnbiTaHue Ha OTHECTOMKOCTb 1 v v v v
9.2.11 WcnbiTaHue Ha npocTpen 1 v v v v

e

9212 MCHbIT?HVIG Ha XMMUYECKO 1 ) v v v

BO34eWCTBUE

McnbiTaHne Ha yCTOWYMBOCTbL K
9.2.13 pedektam KOMNO3ULMOHHBIX 1 - 4 v v

maTtepuanos

oe pas3

9.214 McnbiTaHne Ha yCKOPEHHOE paspyLUeHune 1 ) v v v

noJ HanpsiKeHMEM

€ JaBneH

9215 Linknnyeckoe McrbiTaHme A uem 1 ) v v v

npu sKCTPeMankLHoON TeMnepaType
9.2.16 WcnblTaHWe Ha NOBPEXAEHME NpU yaape 1,2unm 3 - - v v
9.2.17 WcnbiTaHue Ha MPOHULIAEMOCTb 1 - - - v
9.2.18 W cnbiTaHue BTYNKK HA CKPYyYMBaHUE 1 - - - v
9.2.19 Lluknuyeckoe ucnbitanne BOAOPOAOM 1 - - - v

9.2.2 UcnbiTaHMe MaTepuanoB CTasibHbIX TONSIMBHbLIX 6aKoB U NelHepoB

Ecnu TonnueHbIA 6ak unu newHep W3rotoBreH U3 CTanu, To Ha 04HOM 0ObekTe AOMKHbI NPOBOAUTLCA
COOTBETCTBYIOLUME UCMBITAHUS MaTEPUanNoB COrMacHo NCO 9809-1 (nyHkTbl 10.2-10.4) wnun NCO
9809-2 (nyHktbl 10.2-10.4). MNpeaen NPOYHOCTM MNpPU PACTSHKEHUM AOSMKEH COOTBETCTBOBATbH PACHETHbLIM
XapaKkTepuUCTMKAM, YKa3aHHbIM 3aBOAOM W3rotoButenem. OAns KOHCTPyKuui TMna 1 um 2 OTHOCUTENbHOE
yANUHEHUE CTanu [AOIDKHO COCTaBnATb He MeHee 14%. [nA KOHCTpykuun 3 npeaen nNpoYHOCTM npu
pPaCTSDKEHUM U YANIMHEHUE AOSMKHbI COOTBETCTBOBATh PACYETHbLIM XapaKTepPUCTUKAM, YKa3aHHbIM 3aBOAOM
M3roTOBUTENEM.

COBMECTUMOCTb CTanu C BOAOPOAOM JOIpkHAa ObiTb MOATBEPXKAEHA B COOTBETCTBMM C B.2
(npunoxeHue B). UcknioueHne cocTaBnseT cranb, COOTBETCTBYyloLas Tpe6osanuam NCO 9809-1 (6.3 u
7.2.2).

9.2.3 cnbiTaHue MaTepuanos TONSIMBHbIX 6AKOB U FleMHEPOB U3 aNOMUHNEBOTrO CNnaBa

[na TonnueBHbIX 6akOB TMNA 1 U NEMHEPOB TMNA 2, UCNONb3YIOLLMX aNiOMUHUEBbLIE CNNAaBbl, HA 0AHOM
TONMIMBHOM Dake unu nemMHepe AOSPKHbI NPOBOAMTLCA COOTBETCTBYIOLLME MCMbITAHUA MaTepUanos COrnacHo
MUCO 7866 (nyuktel 10.2 n 10.3), a Tawke npunoxeHusm A u B. Cponcrea marepuanoB AOSHKHbI
COOTBETCTBOBATb XapakTepUCTUKAM KOHCTPYKLMM, YKa3aHHbIM 3aBOAOM W3rOTOBUTENEM. YANUHEHue
NOIMKHO cocTaBnATb He meHee 12%.

Ons neiHepoB TMnNa 3, MCNONL3YKOLMX AaniOMUHUEBLIE CMNaBbl, HA OAHOM NeWHepe AOMKHLI
NpPoOBOAUTLCA COOTBETCTBYIOLLME MUCMLITAHUS MaTtepuanoB cornmacHo MCO 7866 (nyHkT 10.2), a Takke
npunoxenuio B. CeoiicTBa Matepnanos, BKIIOYaA yANUHEHNE, JOMKHbI COOTBETCTBOBATL XapaKkTepucTukam
KOHCTPYKUMM, YKa3aHHbIM 3aBOAOM U3rOTOBUTENEM.

Onsa neitHepoB Tuna 3, MCMONb3YKOLMX CBapHble anloMWHUEBBLIE CMNaBbl, AOJKHbI COGnOAaThHCA
TpeboBaHusa EH 12862 (nyHkTbl 7.2.3-7.2.7), a Takke TpeboBaHusi npunoxeHnii A u B.

COBMECTUMOCTb aniOMUHWEBLIX CMMABOB C BOAOPOAOM AOIMKHA ObITb MOATBEPXKOEHA B COOTBETCTBUU
¢ B.2 (npunoxeHue B). NpoeeaeHne UCNbITAHUMA antOMUHUEBLIX CNaBOB, COOTBETCTBYHOWMNX NCO 7866
(nyHKkTbI 6.1 1 6.2) He TpebyeTcs.
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9.2.4 icnbiTaHue MaTepuasrnoB NIeMHEPOB U3 HEPXaBelowWwen cTanm

Marepuansbl, ucnonb3yemMbole AnNA NEWHEepPOB U3 HepXaBelolled cTanu, AO0MKHbl COOTBETCTBOBAaTb
TpeboBaHuam EN 1964-3:2000 (noanyHktbl 7.1.2.1 1 7.1.2.4).

MaTtepuanbl, MWCMonb3yemble AnNs NeiHepoB U3 CBApHOW HepXXaBelowel Ccranu, AOSKHbI
COOTBETCTBOBaTh TpeboBaHuam EH 13322-2:2003/A1 (nyHkTbl 8.4-8.7).

COBMECTUMOCTb HEpXKaBetoLLen cTanu ¢ BOAOPOAOM AOJDKHA ObiTb NOATBEPXAEHa B COOTBETCTBUU C
B.2 (npunoxeHue B).

9.2.5 McnbiTaHMe MaTepuarnoB NIacTUKOBLIX NIEUHEPOB

OpnWH neliHep AOMKEH NPOWTU UCMBITAHUS U OTBEYATb CrieayoLwmM TpeGoBaHUAM:

a) npeaen NPOYHOCTM NPU PacTSXEHUU U OTHOCUTENbHbIE YANWHEHUA AOMKHbI ObiTb ONpeaeneHbl B
cOOTBETCTBUM C B.3 (NnpunoxeHue B) n 4omkHbI COOTBETCTBOBATL TPEGOBAHMAM, COAEPXKALUUMCA B HEM.

b) Temnepartypa pasmsryeHus gomkHa ObiTb onpeaeneHa B cooTBeTCTBUU C B.4 (npunoxexne B) u
AOJDKHA COOTBETCTBOBaTH TPEOOBaAHUAM, COAEMKALLMMCS B HEM.

9.2.6 McnbiTaHWe CBOUCTB CMONbI

Ons KoHCTpyKuuiA Tuna 2, 3 n 4 o06pasubl KOMNO3MLMOHHOW 0BO0MO0YKM AOMKHBI ObITb UCNLITAHLI B
COOTBETCTBUM C B.5 (npunoxenue B). MaTepuanbl cMON AOMKHbI COOTBETCTBOBATbL NPUBEAEHHBLIM B HEM
TpeGoBaHuAM.

9.2.7 VcnbiTaHue ruapaBnUYeCKUM AaBIIEHUEM HA paspylueHue

Onsi KOHCTPYKUMM TUNA 2 OAWMH NENHEpP AOIMKEH ObiTb MOABEPrHYT rMAPaBANYECKUM UCMLITAHUAM Ha
paspylueHue B COOTBETCTBMM C B.6 (npunoxexue B). Paspywaiowee pasneHne aomkHo B 1,25 pas
npesbiwaTh pabodee gaBneHue.

Ona BCeX TMMOB KOHCTPYKLMW TpU TOMMMBHLIX Oaka AOMKHbI OblTb NOABEPrHYTHI MMAPABANYECKUM
UCMbITAHMSIM Ha paspylleHue B COOTBETCTBUM C B.6 (npunoxenue B). [Ana kawaoro tonnueHoro Oaka
paspyLiaiollee [aBneHMe AOIDKHO MpeBbilaTh YKa3aHHOE MUHUManbHOE paspylualwee AasrieHue,
npueseaeHHoe B Tabnuue 1. Paspyliaiowiee gaBneHue He A0SHKHO ObiTb MEHbLUE 3HAa4YeHUs, He0BX0AMMOro
ANS yAOBMNETBOpeHUs TpeGoBaHuit K KO3hULUMEHTY 3anaca NPOYHOCTW, npuseaeHHoMmy B Tabnuue 1.
CpeaHee 3HadYeHWe paspyLuatoliero gaBfieHUs, NOMyYeHHOe NO TPEM TOMNMUBHbLIM Gakam, AOMKHO ObiTb
COOTBETCTBYIOLUMM 06pa3om 3aperncTpupoBaHo B COOTBETCTBUK € 10.2.2.

9.2.8 Liuknuyeckue UCNbITaHUA AABNEHUEM NPU TeMnNepaType okpyxarowen cpeabl

Ins Bcex TUMOB KOHCTPYKLIWKM, ABA TOMNMBHLIX 6aka AOMKHbI LIMKNUYECKM HArpyxaTbCA AaBiIEHUEM
npu Temnepartype OKpyXalLlein cpeabl B COOTBETCTBUM C B.7 (npunoxeHue B) u aoMmkHBLI COOTBETCTBOBATL
yka3aHHbIM B HEM TpeBoBaHUAM.

9.2.9 cnbITaHMA HA «YTEYKY A0 paspyweHusa»

Ina BCex TUMOB KOHCTPYKLMKW TPW TONNMUBHBLIX 6aka AOMKHbLI ObITb UCMbITAHLI B COOTBETCTBUM C B.8
(npunoxexue B) 1 JOMKHLI COOTBETCTBOBATL COAEPXKALLUMCA B HEM TPEOOBaHUAM.

9.2.10 cnbiTaHUe Ha OTHECTONKOCTb

[ns BCex TUNOB KOHCTPYKLUMM OAWH WM ABA TOMMMBHbLIX 6aka, B 3aBUCUMMOCTU OT HEOBXOAMMOCTH,
AOMKHbI ObiTb UCMbITAHbI B COOTBETCTBUM ¢ B.9 (npunoxeHne B) un A0miHbLI COOTBETCTBOBATH
cogepawmmcs B Hem TpeboBaHusAM.

9.2.11 UcnbiTaHue Ha npocTpen

[Ana Bcex TMNOB KOHCTPYKLIMU OAMH TONMNUBHLIN 6ak AOMKHbI ObITb UCNbITAH B CcOOTBETCTBUU C B.10
(npunoxeHue B) 1 AOIMKEH COOTBETCTBOBATbL COAEPKALLMMCS B HEM TPeBGOBaHUAM.

9.2.12 UcnbiTaHUe HA XUMMNYECKoe Bo3aencTBUue

OnA KOHCTpyKUMK TUNa 2, 3 U 4 0AUH TONNMUBHLIA 6ak AOMKeH GbITb MCNbLITAH B cooTBeTCTBUMKU C B.11
(npunoxeHue B) 1 AOIMKEH COOTBETCTBOBATbL COAEPKALLMMCA B HEM TPeBGOBaHUAM.

9.2.13 UcnbiTaHue Ha YCTOMYUBOCTDb K AAehpeKTaM KOMNO3ULIMOHHLIX MaTepuanos

[na TMNOB KOHCTPYKUMK 2, 3 U 4 OAUH TONNUBHbINA BaK AOMKEH ObiTb MCNbITAH B COOTBETCTBUU C B.12
(npunoxeHue B) 1 AOMKEH COOTBETCTBOBATH COAEMKALLMMCA B HEM TPeGOBaHUAM.

9.2.14 VcnbiTaHMe HA YCKOPEHHOE paspylieHue noa HanpshkeHuem

[na TMNOB KOHCTPYKUMK 2, 3 U 4 OAUH TONNUBHbIN Bak AOMKEH ObiTb UCNbITAH B COOTBETCTBUU C B.13
(npunoxeHue B) 1 AOMKEH COOTBETCTBOBATbH COAEMKALLUMCA B HEM TPeBGOBaHUAM.

9.2.15 Luknuyeckoe ucnbiTaHue AaBneHueM Npu 3KCTpeManbHON TeMnepartype

AnA KOHCTPYKUMM Tvna 2, 3 U 4 oAuH TONNMBHLIA 6ak AOMKEH ObITb UCNLITAH B COOTBETCTBUU C B.14
(npunoxxeHne B) u AOMKEH COOTBETCTBOBATL COAEPMALLMMCSH B HEM TPeBOBaHUAM.

9.2.16 UcnbiTaHue Ha NnoBpexaeHue Npu ygape

OnA koHCTpykuMM TMNa 3 M 4 OAMH WNW HECKONbKO FOTOBLIX TOMNMMBHBLIX 0akoB AOMKHbI ObITb
UCNbITaHbl B COOTBETCTBMMU C B.15 (npunoxenune B) u A0MmKHLI COOTBETCTBOBATL COAEPKALLUMMCA B HEM
Tpe6GoBaHUAM.

9.2.17 UcnbiTaHne Ha NPOHMLIAEMOCTb

Ona KoHCTpyKUuMM TuUMA 4 OAMH TONNMBHLIA Oak AOMKEH ObiTb WCNLITAH HA NPOHMLAEMOCTb B
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cooTBeTCcTBMU C B.16 (NpunoxeHue B) u gomkeH COOTBETCTBOBATL COAEPXALLMMCS B HEM TPEOOBAHNAM.

9.2.18 UcnbiTaHue BTYJIKN HA CKPpy4YUBaHUe

NSt KOHCTPYKUMM TUNa 4 04MH TOMNNUBHBINA 6aK AOMKEH ObITb UCNBLITAH B COOTBETCTBUM C NYHKTOM B.17
(npunoxeHue B) u gomkeH COOTBETCTBOBATbL COAEPXALLMMCA B HEM TpeBOoBaHMAM.

9.2.19 Luknuyeckoe ucnbitTaHue BOAOPOAOM

Ons KOHCTpyKUuMM TuUna 4 OAMH TONMMBHLIN Gak AomkeH ObiTb UCNbITAH B COOTBETCTBMU B.18
(npunoxexue B) U AOMKEH COOTBETCTBOBATb COAEPXALLMMCS B HeM TpebGoBaHusM. [Ans TonnuBHbIX 6akos,
He yCTaHaBNMBaeMbIX CTAaLMOHAPHO B NACCAXMUPCKME TPAHCMOPTHbLIE CPEACTBA U MPEeAHA3HAYEHHBIX TONbKO
Ans cneuuanbHbIX ornepauuii, CBA3aHHbIX C MeANEHHbIM HanonHeHMeM BoAOpoAa (MPOAOIKUTENbHOCTLIO
6onee 5 MUHYT), BbINOSTHEHWE LIMKIMYECKOTO UCTIbITAHMA BOAOPOAOM He TpebyeTcs.

9.3 UCKnoYeHns U3 OCHOBHbIX TUNOBbIX UCTIbITAHUN

B kayecTBe anbTepHaTUBHOrO BapuaHTa TpeboBaHuAM, NPMBEAEHHbIM B 9.2, KOHCTPYKUMS CTarbHOro
TonnueBHoro 6aka tTuna 1, oteevaowaa TpedoaHuam UCO 9809-1 nnu NCO 9809-2 n AONOSNHUTENBHBLIM
Tpe6GoBaHUsIM, NpuUBEAEHHbIM B 7.6 M 8.8 HacTosAwero craHaapra, MOXeT ObiTb MOABEPrHyTa TOMbKO
UCMbITAHUIO HA OFHECTOMKOCTb cornacHo 9.2.10 U UCMBLITAHNIO HA COBMECTUMOCTb C BOAOPOAOM COrMacHo
B.2 (npunoxeHue B).

B kavecTBe anbTepHaTUBHOIO BapuaHTa TpeboBaHWAM, NpuUBEAEHHbLIM B 9.2, KOHCTPYKUMSA U3
anioMUHWEBOro cnnasa Tuna 1, oTeevaiowas Tpebosannam UCO 7866 u aononHUTENbHLIM TPEOOBAHUAM,
npuBeAeHHbIM B 7.6 u 8.8 HacTosiliero craHgapTa, MOXeET ObiTb NOABEPrHyTa TOMbKO MCMBLITAHMIO HA
OrHECTOWMKOCTb cornacHo 9.2.10 1 UCNbITaHUIO HA COBMECTUMOCTbL C BOAOPOAOM cornacHo B.2 (npunoxenue B).

9.4 KsanudukaumoHHble UCNbITAHUSA MPU U3MEHEHUN KOHCTPYKLUU

MpuM 4YaCTUMHOM M3MEHEHWIt KOHCTPYKUMM W  TEXHONOTMM M3rOTOBMEHUA TOMMMBHLIX OakoB
KBanuMMUKaLMOHHbIE UCMbITAHUST MOTYT MPOM3BOAUTLCS B 0ObemMax YCTaHOBMNEHHbIX B Tabnuue 3.
M3MeHEHNA KOHCTPYKLUMM, BbIXOASILLME 3a pAMKU W3MEHEHWN, ykasaHHbiX B Tabmauue 3, AOIKHbI ObITh
KBanMuLUMpOBaHbl B COOTBETCTBMUM C MOSIHOW NPOrpamMMOi UCTbITAHUA.

Mpyu BO3HUKHOBEHUU OQHOTO U3 CIIEAYIOLUMX YCIOBUIM, BOJIOKHA AOIDKHBI CYUTATLCA BOMOKHAMWU HOBOIO
TMna:

a) BONTOKHO MMEET MHYI0 Krnaccudpmkauumio, Hanpumep, CTeKNo, apamua, yrnepoa;

b) BONOKHO M3rotaBnMBaeTca U3 Apyroro UCXOAHOrO0 Matepuana, Hanpumep, NOAMAKPUOHUTPUNA U
yrnepogocogepxatyux Mmatepuarnos,;

C) HOMWUHAanbHbIA MOAYINb BOJIOKHA, YKa3aHHbIW W3rOTOBUTENIEM BOJSIOKHA, OTNMYaeTcsA bonee 4yeM Ha
+5% OT Moayns, onpeAeneHHoro nocrne NPoBeAEeHUsA UCMbITAHUA ONbITHOrO 00pas3sua;

d) HOMMHanbHBIA Npeaen NPOYHOCTWU BOSIOKHA, YKa3aHHbLIN W3rOTOBUTENEM BOJSIOKHA, OTNUYaeTcs
bonee yem Ha +5% OT npeaena MPOYHOCTH, ONPEAENEHHOro NOCAE MPOBEAEHUSI UCMbITAHMA OMbITHOIO
obpasua.

KoHCTpykums, yTBEpPXKAEHHAss nocne nNpPoBEAEHMA UCMbITaHMW MO COKPaLeHHOW mnporpamme
(M3MeHeHne KOHCTPYKUMM), HE AOJDKHA MCMNONb30BATbCA B KAa4yeCTBE OCHOBBLI AN YTBEPXAEHWUS BTOpPOro
U3MEHEHUS KOHCTPYKLIMK NPU NPOBEAEHUM UCTIbITAHUIA NO COKPAaLLUEHHON nporpaMme (Hanpumep, HECKONbKO
U3MEHEHUI YTBEPXKAEHHOW KOHCTPYKLUMKU HEe aonyckatotcs). Ecnu pesynbratbl NPOBEAEHHOIO UCMLITAHMA MO
U3MEHEHMI0 KOHCTPyKUMM (X) COOTBETCTBYIOT TpebOBaHMAM UCNbITAHWIA ANs BTOPOr0  U3MEHEHUS
koHCcTpykumu (Y), TO pesynbTatbl Ana (X) MOryT ucnonb3oBatbCs ANA NPOrpaMMbl UCMLITAHUA NO HOBOMY
U3MeHeHMo KOHCTPYKUMK (Y). TeM He MeHee, U3MEHEHUE KOHCTPYKUMKM (X) HE MOXET MCMOoNb30BaThCA B
KauecTBe OCHOBbI 1151 ONpefeneHns UCNbITaHUi, TpeByeMbiX Ansi HOBbIX U3MEHEHUI KOHCTPYKLUK.
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Tabnuya 3 — HeobxoauMocTb B MPOBEASHUN KBANUUKALMOHHBIX UCMbITAHWA B ClyYasX M3MEHEHWU KOHCTPYKLWKN U TEXHOJOrMKU NpOon3BOACTBA

Buabi ucnomaHmnna

U3rorosurens
BONOKHA

McnbmaHue Ha paspylieHne
aBNeHneM

M3MEHEHMS B KOHCTPYKLIUU W TEXHOMNOTMU U3TOTOBMNEHUA TOMNMBHLIX Hakos

—_ S ——————————
Mar epuans: Ansia Imamerp
BonokHo Cmona MeTannuyeckwi Nnactukosbm | <50% | >50% | 220% | >20%
TOIMNMUBHLIA GaK MNK nemHep

X

Pabouee

a
AaBneHue

< 20%

KynonooGpa3sHa
A chopma

X | X

X

Pazmep
OTBEepPCTUA

NokpbiTue

KoHcTpyruma
mmeaogt

BTYNKU

Mportusono-
wapHan

c
cucTemMa

TexHonomsa

d
npon3BoACTBa

Linknuyeckoe ucnbitaHAe npu
eMnepaType OKpyXaoLien
cpeabl

X

MenbiTaHne Ha «yTeuky Ao
paspylueHns»

MenbiTaHue Ha orHecToORKOCTD

WenbiTaHue Ha npocTpen

MenbiTaHne Ha XMMudeckoe
BO3AecTBME

MenbiTaHue Ha yeTOMUMBOCTD K
echeKTam KOMN O3ULUOHHBIX
MaTepuanos

McnbiTaHue Ha ycKopeHHoe
paspyleHne nog HanpsKeHuem

MenblTaHue Ha noBpexaeHne
npu yaape

MenbiTaHue Ha NpoHULEaeM ocTh

WenbitaHue BTYNKWU Ha
CKpyYMBaHNe

BOAOPOAOM

McnbiTaHne Ha COBMECTUMOCTD
C BOAOPOAOM

‘LI,MKJ'IVNGCKOG uenbITaHne

WenbiTaHue MaTepuanos (B
3aBUCUMOCTH OT
HeoBxoauMocTy)

TonbKo B Criydae ecnu TONWWHa U3MEHAETCA NPONOPYNOHANBHO AMAMETPY W/WMK AABIEHUIO; B NPOTUBHOM criyyae KBanuduLUpyeTCa Kak HOBAA KOHCTPYKUUA.
MpoBeaeHne NCNBITaHUA He TpebyeTcs, ecnu HanpsXeHWe B TOPrIOBUHE COOTBETCTBYET NEPBOHAYAITLHOMY HAMPSKEHMIO UMM YMEHBLIEHO B Pe3yNbTaTe U3MEHEHWA KOHCTPYKL UK (Hanpumep, BcneacTeue
YMEHbILEHWA ANAMETPa BHYTPEHHEN pe3bbbl WU M3MEHEHUA ANUHBLI BTYTKK), COEAMHEHMNE NeHepa N BTYINKN He HApYLLEHO U Ans BTYNKKW, NeHepa n yNNOTHeHWI NCNONBL3YIOTCA OPUTMHAIIbHBIE MaTepuarbl.
U3MeHeHWe CUCTeMbl NPOTUBONOXAPHOW 3alLUThI, YCTPOWCTBa cOpoca AaBIEHUSt UM €r0 MECTOMONOXEHUS.

d
e

JTioboe oTKNOHEeHne OT NPOU3BOACTBEHHBIX NAPaMETPOB, YKasaHHbLIX B 5.7, CUMTaEeTCA USMEHEHUEM TEXHOIOTUU NPOU3BOACTBA.
Tpebyerca, ecnu ymeHblLAeTCAa AuaMeTp.

69851 SL/OSI/€102—1685S d LOO
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9.5 AnbTepHaTUBHbLIE TUNOBLIE UCTILITAHUSA

Mo BLIGOPY 3aBOAA U3rOTOBUTENS, TOMMUBHbLIE Baku, NpeaHa3HaYeHHbIE ANA KOMMNEKTauMm 6opToBon
CUCTEeMbl XpPaHeHWs BOAOPOAHOr0 TOMMMBA AOPOXHbLIX NACCAXUPCKUX TPAHCNOPTHbIX CPEeACTB, MOryT
NPOBEPATLCA MNYyTEM NPOBEAEHUS KBANMMUKALMOHHBLIX WCMbITAHWA, MepedYucneHHeix B Tabnuue 4, u
MCNbITaHWIA, MPUBEAEHHbIX B NPUNOXKEHUU E.

TonnueHble 0aku, NOABEPXKEHHbIE WCMbITAHWAM B COOTBETCTBUU C npunoxeHuem E, wmoryt
WHTErpupoBaThCA B CUCTEMY XpaHEHUs BOAOPOAA, BKMualoLyld B Ce0si BCIO 3anopHyio apmartypy
(3anopHble knanaHbl, 0OpaTHbIE KnanaHbl, YCTPOMCTBA AN cOpoca AaBNeHus U T.4.), a Takke Tpyoonposoa
AN nogauu Bogopoaa, Haxogswerocs noa paboymm gaBrneHmem.

Tab6nuua 4 — CeoagHasa Tabnuua anbTEPHATUBHbIX TMNOBbLIX UCMbITAHUH

Yucno TonnueHbIX 6AKOB, lNpumeHsieTca ang Tuna
UcnbiTaHue
Tpebyemblix Ans NCNbITaHNA 1 2 3 4
9.2.2- | WcnbiTaHme matepnanoB CTanbHbIX 1 TONNUBHbINA 6aK unu v v v )
9.2.4 TONNUBHbLIX OAKOB U NEHepoB nenHep
McnbiTaHne matepuanos -
925 MNAacTMKOBbIX NEiHEPOB 1 neiinep ) ) ) Y
9.26 WcnbITaHue CBOWCTB CMOTbI 0Gpa3Lbl KOMMO3MLIMOHHEIX - v v v
MaTepuanos
927 MMapaBnMYeckne UCMbITaHUSA Ha 3 v v v 4
< paspyLueHue nnoc 1 neiHep - v - -
Linknnyeckoe ncnoitaHue
9.2.8 [laBnexHnem npu Temneparype 2 v v v v
OKpy>XaloLlen cpeabl
929 McnbITaHne Ha «yTeuky 10 3 v v v v
paspyLeHusiy
9.2.10 | McnbiTaHne Ha OrHECTOMKOCTb ° 1unu2 v v v v
9.2.11 | WcnbiTaHue Ha npocTpen 1 v v v v
9212 I/Icnb|T_aHme H% XUMUYECKOE 1 ) v v v
BO34EWCTBUE
McnbiTaHne Ha yCTOWYMBOCTD K
9.2.13 | pedeKkTam KOMMNO3ULMOHHBIX 1 - v v v
MaTtepuarnos °
9216 McnbiTaHne Ha NoBpeXxaeHue npu 1,2um 3 ) ) v v
yoape
9.2.18 | AcnbiTaHue BTYNKU HA CKpyYMBaHue 1 v

® McnbiTaHie Ha OrHeCTOMKOCTb, NpUBeeHHoe B noagnyHkTe 9.2.10, AOMKHO NPOBOAUTLCA ANA OTAENbHBIX TOMMUBHBIX
6aKkoB UK LNA CUCTEMbI XpaHEeHNA BOAOPOAa NOCHe UHTErpauun ToNNUBHLIX 6akos B cUCTEMY.

McnbiTaHne Ha XuMudeckoe BO3ZE€WCTBME U UCMBITAHWE Ha YCTOMYMBOCTE K AedeKTaM KOMMO3ULMOHHBIX
MaTepuarnoe AoMKHbI ObITb 06begUHeHBI B 04HO MoAUdUUMpoBaHHOE UCNbITaHWe ANSA OAHOro TonnueHoro 6aka. J1o
MOAWUGULMPOBaAHHOE UCTILITAHWE CBA3AHO C BLINOSIHEHUEM Pa3pe3oB Ha TONSIMBHOM Gake B COOTBETCTBUM C MYHKTOM
B.12 n Bo3geiicTBUeM Ha BGak XMMUYECKUX BELLECTB B COOTBETCTBUU C NYHKTOM B.11. TonnueHbIA 6ak gormkeH 6bITb
3anonHeH HearpecCUMBHON XUAKOCTBIO, Hanmpumep, Macrnom, BOAOW C WHrMGUTOPOM WNU FMUKOMEM U HarpyXeH
MMAPOCTaTUYECKUM AaBIlEHUEM, LUKITMYECKM U3MEeHSIIoLMMCA B AnanasoHe oT 2 MMa (e 6onee) u go 3HayeHus B 1,25
pa3 Bbile pabodero faBneHusi (He MeHee), He npesbiwas 10 uyuknoB B MUHYTY. TonNuBHLIA Gak gormkeH ObiTb
NOABEPrHYT LIUKNUYECKOMY U3MEHEHUIO faBIIEHUS C YACIIOM LMKNOB, YKasaHHbIM B NyHKTe 4.5. MNocnegHue 10 uuknos
LOJMKHBI BBINOSIHATLCA NpW AaeneHun, B 1,5 pasa npeBblwatowem pabovee pasBneHue, Ansi NOATBEPKAEHUS
BO3MOXHOCTU BblAepXuBaTb M3OLITOMHOE AaBneHWe B cflydae BbIXoga U3 CTpos o6opyaoBaHWUS aBTO3anpaBOYHOA
CTaHumu. 3aTem TONNUBHLIA H6ak AomkeH 6bITE MOABEPrHYT UCNLITAHUAM Ha paspyllaloliee AaBrieHMe B COOTBETCTBUU
¢ nNyHkToM B.6, ¢ AaBnexuneM, B 1,8 pa3 npesblllatolmM pabodee gaBneHue.

10 KoHTpOnb rotoBOM NpOoAyKUMN U UCTbITaHUE OMNbITHOW NapTUMN

10.1 KOHTpPONnb roToBOM NPOAYKLUU

KOHTPOMb, BKMNIOYAKOWMA NPOBEPKY M MUCMbITAHUA NPOAYKUMM AOMKHbLI NPOBOAUTLCS AN BCEX
TOMNMMUBHbLIX 6AKOB B KaXA0W NApTUKU B COOTBETCTBMU C NPUBEAEHHBLIMU HUXE TpeBGoBaHUSIMMU.

Kaxkablii TONNMBHLIN 6aKk AOMKEH ObiTb NOABEPrHYT KOHTPOMIO C NPOBEAEHUEM CneAYIOLLIMX UCNILITAHUA
B NMPOLIECCE U3FOTOBINEHMWS UMM NMOCHE €r0 3aBEPLUEHUS:

a) HepaspyllalLle WCMbITaHUS MeTannMyeckux TONNMUBHbIX GAkOB M NEWHEpPOB, NPOBOAUMbLIE B
cooteeTcTBun ¢ NCO 9809-1 (npunoxenune B), EH 1964-3:2000 (npunoxexue C), unu EH 13322-2/A1:2006
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(npunoxexue B), yCTaHOBNEHHbIE 3aBOOM U3rOTOBUTENEM UMU C UCNOMNbL3OBAHUEM PABHOLEHHLIX METOAO0B
UCNbITaHUN, ANA MOATBEPXKAEHUA TOro, YTO MakCumarsbHbI pa3Mep CcylecTeytowero aedekra (ecnu oH
YCTaAHOBMEH) He MpeBbllIaeT pasMmepa, ONpeAesieHHOro Ans AaHHOM KOHCTPYKUMM, KaK ykasaHo B 7.5.
MeToa HepaspyLualoLwero WUCNbITaHUS AOMmkeH obecneunTb OOHapY>XEHWe MakcUManbHO AO0NYCTUMOFO
pasmMepa gedekra;

b) npoBepka NeHEpPOB U3 CBAPHOI HepXaBetolllen cTtanu B cootseTcteun ¢ EH 13322-2/A1:20086,
(noanyHkT 6.8.2), 1 nNEeMHepoOB U3 CBApHLIX anIOMUHUEBLIX CMnasos B cooTeeTcTBun ¢ EH 12862:2000
(noanyHkT 6.2.1 (BTOpPOW Naparpad)) n 6.2.3;

C) MpoBepKa MNNacTUKOBbIX MNEWHEpPOB [ANs NOATBEPXAEHMA TOr0, YTO MaKCUMarbHbI pa3mep
AedeKkTOB MeHbLUE pazMepa, yCTAHOBIEHHOTO ANsi AAHHON KOHCTPYKLUMK;

d) npoBepka OCHOBHbIX pa3MepoB U MAaccChbl FOTOBbIX TOMMMBHbIX 6akoB, nelHepoB WU OBOMNOYKK,
KOTOpblE AOIMKHBI HAXOAMTLCA B Npe/enax A0NyCKOB, YCTAHOBIEHHbIX ANA AAHHON KOHCTPYKLWMK;

€) npoBepKa COOTBETCTBUSA kayecTBa 06paboTku noBepxHoCTU TpebGoBaHWAM 3aBoAa U3rOTOBUTENSA, C
obpaLieHnem 0coboro BHUMAHUS HA MOBEPXHOCTU TMyOOKOW BbITSDKKW, Hanmuuue CKnagok unM MOPLIMH B
TOPNOBMHE UMM HA BbICTYNAX KOBAHbIX UNM (POPMOBAHHbIX HULL, UMM B OTBEPCTUAX;

f) npoBepka MapKUpOBKK;

g) MCNbITaHUs1 HA TBEPAOCTb UMK NPOBEAEHUE IKBUBANEHTHBIX UCTIbITAHWUIA METaNMMUYeCKUX TOMIMUBHbIX
0akoB 1 NenHepoB, npolieamx TepmoobpaboTky, B COOTBETCTBUM € B.19 (npunoxenue B). MonyyeHHble
pe3ynbTaThl UCMbITAHUI AOIDKHbI HAXOAUTLCA B NPeAenax, yCTaHOBMEHHbIX Ans AAHHOW KOHCTPYKLMU;

h) ruapaBnmyeckue MCnbITaHUsi TOTOBbLIX TONMUBHbLIX 6akoB B cOOTBETCTBUM C B.20 (npunoxexue B).
Onsa koHCTpykuuid Tuna 1, 2 u 3 octatoyHoe OOBLEMHOE pacluMpeHUe He AOIDKHO NPEBbILATL NpeenbHoe
3HayeHne O0ObEeMHOro pacLUMPEHUsl, YKa3aHHOrO M3roTOBMTENEM TOMNMMBHOrO Gaka Ans MCNbITaTenbHOro
aaeneHus. Kpome TOro, 0CTartouHoe pacluMpeHUe HU B KOEM Crlydae He [OJDKHO NpeBbilaTbh 5% OT NonHoro
00BLEMHOr0 pacLUMpPeHus, WM3MEPEHHOTO NPW MUCMbITATENLHOM AaBrneHun. [ns KOHCTpykuuu Tuna 4
U3roTOBUTENb AOMKEH ONpeAenuTb COOTBETCTBYIOLLMI Npeaen ynpyrow aedopManum Ans UCMLITAaTENbHOIO
JaBneHusa, npu 9ToM ynpyras aedopmauus moboro TonnuBHOrO Gaka He JOIDKHO MPEBLILLATL CpefHee
3HayeHue Ana naptuu donee yem Ha 10%;

i) ncnbiTaHMe Ha repMETUMYHOCTL NENHEPOB UMM TOMNUBHLIX 6akoB TMna 4 B cooTBeTcTBUM ¢ B.21
(npunoxexue B) 3a uCKNIOYEHUEM TOrO, YTO UCNOMbL3yEMOE AABIEHUE MOXET ObiTb MeHbLue pabouyero
JaBneHus.

10.2 UcnbITaHUA rOTOBOWU NapTUM

10.2.1 O6wme TpeboBaHUA

McnbiTaHna naptum AOMKHbI ObiTb NpOBeAEHbl Ha TFOTOBLIX JlEMHepax WM TONMMBHLIX 6Gakax,
M3rOTOBIEHHbIX B YCMOBUSIX CEPUAHOIO MPOM3BOACTBA U UMEIOWMX MAEHTUDUKALMOHHYIO MAapKUPOBKY.
TonnueHble Gaku U NelHepbl ANA UCMbLITAHWIA cneayeT BbIOUpATb U3 KaXXAOM NapTUM NPOU3BONbLHO. Ecnu
ucnbiTaHUAM nogBepraetca Bonbliee 4yucno TonauBHbIX 6akoB, 4yem TpebyeTcA, TO BCe pesynbTarhbl
UCMbITAHWUIA AOMKHbI ObITb 3aJ0KYMEHTUPOBAHbI.

MpoBeaeHMeM UCMbITAaHUMA NAPTUK, yKasaHHbIX B 10.2.2, AOMKHO ObiTb NOATBEPXKAEHO COOTBETCTBUE
napTum TOMNUBHbLIX BaKOB MX HA3HAYEHUIO M YCINOBUAM 9KCMnyaTtauuu. 3aBoj W3roTOBUTENb TOMSIMBHLIX
6aKkoB JOMMKEH XPaHUTb PE3yNbTaTbl UCMLITAHMI NAPTUWM M COOTBETCTBYIOLUME AAHHBLIE MO KAXAOW napTum
(Hanpumep, HOMEp MMaBkM) B TeYEHUE MpPeEANnonaraeMoro cpoka cnyxobl TONMMBHLIX 6akos B naptuu. Bee
TOMNMBHbIE ©Gaku, NOABEPXKEHHbIE WCMbITAHWSM, HE AOIKHbI JKCMIyaTMpOBaTbCH MOCIE NpOBEeAEHUs
UCNbITAHUNA.

10.2.2 TpeGyeMble ucCnbITaHUA

OavH TONNUBHLIN Gak AOMKeH OblTb NMOABEPrHYT TMAPABIIMYECKOMY WCMLITAHUIO Ha paspylleHue B
cootBeTcTBUM ¢ B.6 (npunoxenue B). Paspywaiwllee gasneHne B TONMMBHOM Gake AOMMKHO MpeBbILLATb
ykasaHHble MUHMManbHble TpeboBaHUsA K paspyLuatowemMy AaBneHnIo U koadhduLUmMeHTy 3anaca npoYHOCTH,
KOTOpble MpuBeaeHbl B Tabnuue 1. Kpome TOro, paspyllalwee aasrneHne AOMKHO npesbiwate 90% oT
CpeaHero 3Ha4YeHus pe3ynbTaTtoB rMAPaBIUYECKOro UCNLITaHUA AaBNEHWEM Ha pa3pyLUeHue, NPOBEAEHHOIO
B COOTBETCTBUM C 9.2.7.

OavH  TONNUMBHBLIN ©ak AOMKEH ObiTe MNOABEPrHYT LMKMUYECKOMY WCMBITAHWIO [aBNEeHUEM B
CoO0TBETCTBUM C TpebGoBaHusaMM, npuBeaeHHbIMU B 10.2.3. TonnmeHbIA Gak, MCNONb3yeMblit ANs NPoBeAEHUs
LUMKNMYECKOro WUCMbITaHUA AaaeneHuem cornacHo 10.2.3, MOXET TaKke NPUMEHATbCS ANA WUCMbITAHWUN
rMAPaBINYECKUM [aBMEHUEM HA pa3pyLUEeHue.

Ona koHCTpykumit Tuna 1, 2 u 3 TonnuBHbLIM Bak, NeMHep WNK penpe3eHTaTMBHAs BbIOOpKa U3 mapTuu
rOTOBOM NPOAYKUUM TOMMUBHLIX OaKOB WNU NEWHEPOB AOMKHbI ObiTb MOABEPrHYTHI  CNeAyOLUM
UCMbITAHUAM:

a) NpoBepKa OCHOBHbIX pa3MepoB KOHCTPYKLUK;

b) ucnbiTaHust Ha pacTshkeHue CTanbHbIX TOMNMBHbLIX 6AKOB UNM NeiHepOB AOJMKHbI NPOBOAUTLCA B
cootBeTcTBUM ¢ MCO 9809-1 (nyHkt 10.2) unu NCO 9809-2 (nyHkT 10.2). McnbiTaHnsi HA pacTsbkeHue
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TONMAMBHbLIX 6AKOB MNU NEVHEPOB U3 aniOMUHUEBOTO CMaBa AOSMKHbI NPOBOAUTLCA B COOTBETCTBUM ¢ MCO
7866 (nyHkT 10.2). VcnbiTaHMA Ha pacTsXXeHWEe NENHEepPOB U3 HEPXKaBEIOLLEN CTanu A0MKHbI NPOBOAUTLCA B
cootBeTrctBUM ¢ EH 1964-3 (noanyHkt 7.1.2.1). VCnbiTaHMA Ha pacTsXKEHWE NEWHEpPOB U3 CBapPHON
HepXKaBeloLen cranu [AOfKHbl NpoBOAWTLCA B cooTBeTcTBMM € EH 13322-2/A1:2006 (nyHkt 8.4).
McnbiTaHna Ha pacTsbkeHue nelHepoB U3 CBApHbLIX antOMUHWMEBBLIX CMMNaBOB AOIDKHbI MPOBOAUTLCA B
cooTtBeTcTBUM ¢ EH 12862 (noanyHkTbl 7.2.3 1 7.2.4). Pe3ynbTarbl UCMbITAHUA AOJMKHBI COOTBETCTBOBATL
Tpe6GoBaHUAM KOHCTPYKTOPCKOW A OKYMEHTaLUK;

C) UCNbITaHMA Ha yaapHoe BO3AencTBue (yaapHbli n3rnb) Matepuana CranbHbIX TOMMMUBHLIX BGakoB
UNU NeHepoB AOJMKHbI NPOBOAUTLCA B cooTBETCTBUM ¢ MCO 9809-1 (nyHkT 10.4), unu UCO 9809-2 (NyHKT
10.4). UcnbiTaHma Ha u3rnb marepuana nevHepoB M3 HepXKaBelLENn CTanu AOMKHbl NPOM3BOAUTLCA B
cootBeTCcTBUM C¢ EH 1964-3 (nyHkT 7.1.2.4). WcnbiTaHua Ha m3rmb mMaTepuanoB NEWHepoB M3 CBApPHOW
Hep)KaBewLwen cranu AO/MKHblI NpoBOAMTLCA B cooTBeTcTBMM ¢ EH 13322-2/A1:2006 (nyHkT 8.6).
PesynbTaTbl MCNLITAHWI AOJHKHLI COOTBETCTBOBATL TPEGOBAHMAM KOHCTPYKTOPCKON AOKYMEHTALMU;

d) ucnbiTaHMa Ha u3rMb Martepuana JENHEPOB U3 CBAPHOM Hep)KaBewLew CcTanu AOSKHbI
npoBoanTLCA B cooTBeTcTBuM ¢ EH 13322-2/A1:2006 (nyHkt 8.5). Ucnbitannsa Ha wu3rmb matepuana
nerMHepoB W3 CBAapHbIX AaniOMUHUEBbLIX CNMNAaBOB [OMKHbI NPOBOAUTLCA B COOTBETCTBUM EH 12862
(noanyHktel  7.2.5-7.2.7). PesynbTaTbl  WUCMbITAHUW  OOJDKHbI  COOTBETCTBOBaTb  TpeboBaHMAM
KOHCTPYKTOPCKOMN JOKYMEHTaLuu;

€) MakKpOCKOMWYEecKue UCCneaoBaHUs reWHepoB W3 CBApPHOM HepXKaBewlwenW CcTanu AOMMKHbI
nposoauTbCa B cooTBeTcTBuM ¢ EH 13322-2/A1:2006 (nyHkt 8.7). PesynbTaTbl WCMbITAHUIA OOIMKHbI
COOTBETCTBOBaTL TPEOOBAHUAM KOHCTPYKTOPCKOW AOKYMEHTauuu;

f) ecnu 3awmMTHOE NOKPBLITUE COrNacHo 8.8 ABMAETCH YaCTbi KOHCTPYKUMU, TO UCMLITAHUE NapTUKU Ha
Ka4eCTBO MOKPLITUSA AOIMKHO BbIMOMHATLCSA B COOTBETCTBMM C B.22 (mpunoxeHue B). Ecnu nokpeiTue He
COOTBETCTBYET TpeboBaHuam B.22 (npunoxeHue B), TO ncnbitaHua AOMKHbI NPOBOAUTLCA ANA BCEN NapTum
C Uenblo UCKIIOYEHNS TONMNMUBHBLIX 6akoB ¢ AedekTamu NokpeITUS. MokpbiTue, umetLlee aedekTsl, JOMKHO
ObiTb CHATO C MOMOLLUBID METOAa, KOTOPbIi HE BNUAET Ha LUENOCTHOCTb 0BOMOYKM M3 KOMMO3ULIMOHHBIX
martepuanoB, U 3aTEM HaHECEHO MOBTOPHO. McnbiTaHME MapTMM Ha Ka4eCTBO MOKPLITUSA AOMXHO ObiTh
BbIMOMHEHO NMOBTOPHO.

Ons KOHCTPYKUMIA TuNa 4 AOMOSIHMTENbHLIN TONMMBHLIA Gak, NeiHep unu TUNOBOW obpasew, roToBOro
TonnuMBHOro 6aka unu nenHepa AoSHKHbI ObITb NOABEPrHYThHl CREAYIOUM UCNLITAHUAM:

a) NpoBepKa OCHOBHbLIX Pa3MEPOB KOHCTPYKLIWK;

b) uccnepoBaHne mMexaHWYEeCKMX CBOWCTB MMAacTMacCbl C OonpeAenieHnem npeaena Tekyvyectu npu
pacTsHXeHWU U OTHOCUTENBHOFO YANWHEHUS MaTepuana AOSKHbI ObiTb NpoBeAeHbl B COOTBETCTBUM C B.1
(npunoxenue B). Pedynbrarbl UCNbLITAHMI OOIDKHLI COOTBETCTBOBATb TPEDOBAHMAM  KOHCTPYKTOPCKOW
[OKYyMEeHTauuu;

C) TemnepaTtypa pasmsardeHus Marepuana nnacTUKOBOrO fenHepa AorbkHa ObiTb MCNbiTaHa B
cootBeTCcTBUM C B.4 (npunoxeHue B) n nomkHa oTBeyatb TpebOBAHUAM K KOHCTPYKTOPCKOW AOKYMEHTaUuu;

d) ecnu 3alMTHOE NOKPbLITUE COrnacHo 8.8 AABNAETCA 4acTblo KOHCTPYKLUMKM, TO UCNbITAHWE NapTumn Ha
KaQuyeCTBO MOKPbITUS AOIDKHO BbIMONHATLCS B COOTBETCTBMMU C B.22 (npunoxenue B). ECnu nokpbiTMe He
cooTBeTCTBYET TpeboBaHusm B.22 (npunoxeHue B), TO UCNbITaHUS AOSMKHbI NPOBOAUTLCA ANS BCEW NapTum
C Lenblo UCKIMIOYEHUs] TOMNMBHLIX BaKOB ¢ AedekTamMmn NOKpbITUs. MNokpbiTue, umetowee aedekTol, JOIMKHO
ObITb CHATO C MOMOLLULIO METOAA, KOTOPbIM HE BIMSIET HA LIENOCTHOCTb ODOMOYKM M3 KOMMNO3ULMOHHBLIX
MaTepuanoB, U 3aTEM HAHECEHO MOBTOPHO. McnbiTaHMe napTum Ha KayecTBO MOKPLITUS AOMMHO ObiThb
BbINOMHEHO NOBTOPHO. [Ans BCEX TOMNMUBHLIX 6AKOB M NEWHEPOB NapTUU HE COOTBETCTBYIOLLMX YKA3aHHbLIM
TpeboBaHUAM, A0MKHbI BbIMONHATLCS Npoueaypbl, npuBeaeHHbie B 10.3.

10.2.3 Mepuoanyeckn NpoBOAUMBIE LMKNMUYECKUE UCMLITAHUA AaBfeHUWEM NpU TeMmneparype
OKpyXarwluen cpeabl

MepeyncneHHble HWKE UCMBITAHUA AOIDKHbI MPOBOAUTLCH HA FOTOBbLIX TOMMMBHBLIX Bakax ¢ ykasaHHOW
NepuoauYHOCTbIO:

a) NepBOHa4anbLHO, OAMH TOMMMUBHLIA 0aK U3 KaXXAO0W NapTUXM AOIMKEH ObITb MOABEPIHYT LIMKMUYECKUM
UCNbITAHWAM AaBrneHneM B auanasoHe ot 2 Mla (He 6onee) u oo 3HaveHus B 1,25 pa3 (He MeHee) Bbilue
pa6ouero aasneHusi, He npesbiwas 10 UUKNOB B MUHYTY. UMCNO LMKNOB HanomnHeHus1 ykaszaHo B 4.5. [inA
KOHCTPYKUMI Tuna 4 nepes NpPOBEAEHUMEM LIMKITMYECKUX UCMBITAHWMIA JaBNEHMEM HEeO0DXOAMMO BbINOMHUTL
UCNbITAHWA KOHLEBOW BTYIIKM Ha CKpy4YMBaHUE B COOTBETCTBMM C B.17 (npunoxenue B). MNocne nposeaeHus
UMKNUYECKMX WUCMLITAHUWA [JaBfIEHWEM TONMUBHBLIA 0ak AOmMkeH ObiTb MOABEPrHYyT MCMNLITAHUMIO Ha
repMeTU4HOCTb B COOTBETCTBUM C B.21 (npunoxxeHue B) u ormkeH oTBevaTb ero TpeboBaHusamMm;

b) ecnu B 10 nocneaoBaTenbHbIX NAPTUAX NPOAYKLMM ANSA KOHCTPYKUMM OonpeaeneHHoro tuna (T.e.
npu WUCMONb3OBAHUM AHANOMMYHLIX MAaTepuanoB M MPOLECCOB C HE3HAYUTENbHLIMU U3MEHEHUSIMU
KOHCTPYKUuM, cM. 9.5) y Bcex TOMnMMBHbLIX 0AKOB, NPOLIEALLMX LIMKITMYECKOE WCMbITAHME AABMEHUEM B
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COOTBETCTBUU C MEPEUUCIIEHUEM @), OTCYTCTBYIOT YTEYKM UMK Pa3pbiBbl NPU HE MEHEe Yem 1,5-kpaTHOM
NPEBLILIEHUN KONUYECTBA LIMKINOB HAMOJSIHEHUS, YKA3aHHOrO B 4.5, TO LIMKMMYECKUE UCMNbITAHUA AABNEHNEM
MOTyT ObITb COKPALLEHbl 4O OAHOro TONNMBHOIO 6aka us KaXabix 5 napTuii NPoAyKLUWK;

c) ecnu B 10 nocnefoBaTenbHbIX NAPTUSAX NPOAYKUMM ANS KOHCTPYKUMW [AAHHOro Tuna y Beex
TONNMBHBIX GaKOB, NPOLUEALUMX LIMKIIUYECKOEe UCMNbITAHWE JAaBfEeHWEM B COOTBETCTBUM C MOAMYHKTOM a),
OTCYTCTBYIOT YTEYKM WNM pPa3pbiBbl NMPU HE MEHEE YeM 2-KPaTHOM MPEBbLILEHWUM KONMMYECTBA LIMKIOB
HaMoNMHEHWS, YKa3aHHOrO B 4.5, TO LUKIIMYECKME UCTBITAHUA JaBNEeHMEM MOTYT ObiTk COKpaLLEHbl A0 OOHOro
TonnueHOro 6aka u3 kaxxabix 10 napTuii NPOAYKLUUM

d) ecnM C MOMEHTa nOoCnegHero UMKMWYEeCKOro WCnbiTaHUSA AaBfeHWeM npu  Temnepartype
OKpyXatoLen cpedbl npowno Gonee 3 mec, TO TONNUBHbIA Bak M3 cneayollein naptum JosvkeH ObiTb
NMOABEPrHYT LMKIIMYECKUM WCMbLITAHMAM AaBMEeHMeM ANs NOAAEMKAHUA YMEHbLLUEHHON NEPUOAUYHOCTU
UCMbITaHUA NapTUU B COOTBETCTBUU C NepeuncneHmsamm b) unm c);

€) ANnA noaJepXXaHus YMEHbLUEHHOW MepUOaNYHOCTU UCNLITAHUWA, BCE WUCMbITbIBAEMbIE TOMNAUBHLIE
6aku [JOMKHbI COOTBETCTBOBAaTb HEOOXOAMMOMY KOMUYECTBY LIMKIMOB [AABIEHUs,, YKa3aHHOMY B
nepeuncnennsx b) wnu c). Ecnu  uUCNbITBIBAEMbIA TOMNMUBHBLIM 0GaKk, COOTBETCTBYIOLLMIA YCMOBUAM
nepeudncnenuii b) unu c¢) He yaoBneTBOpsieT HEOOXOAMMOMY YMCIY LMKIIOB AaBMEHUs, TO HeEoBGXoaumo
NOBTOPUTb LIMKNUYECKUE WCMbITAHUS AaBMNEeHWeM AR NapTUM B COOTBETCTBMM C NEPEYUCreHMEeM a), Kak
MUHUMYM, Ans 10 napTuil, € LEnbi0 BOCCTAHOBMEHUSA YMEHLLUEHHON NEPUOAUYHOCTU WUCNBLITAHWI B
npuBeAeHHbIX BblLLE NepeyncrieHnsax b) unm c).

Ecnu TonnueHbIi 6ak B NpuMBEAEHHbIX Bbille nepeuucneHusax a), b) unu ¢) He yaosneTBopsieT
MUHUManNbHBIM TpeBOBaHMSIM K YWCAY LMKIOB 3aMOSIHEHMSI COrMAacHo 4.5, TO MpUYUHA HEUCNPABHOCTU
JomkHa ObiTb onpegeneHa M ycTpaHeHa B COOTBETCTBMM C npoueaypamu, npuseaeHHbimu B 10.3.
LIMKNMyeckne UCnbITaHUS AABFIEHMEM AOIDKHbI ObiTb MOBTOPEHLI ANS TPEX AONONHUTENbHLIX TOMAMBHLIX
GakoB u3 aTor naptuu. Ecnu moboi u3 Tpex AOMONHUTENbHLIX TONMAUBHLIX 6akOB HE COOTBETCTBYIOT
MUHUManbHbIM TpeBGoBaHMSIM NO KOMMYECTBY LIMKMOB HANOMHEHWUs, ykazaHHOMY B 4.5, TO BCA naptus
oT6pakoBbIBaeTCA. 3aBOA M3rOTOBUTENb AOIDKEH NOATBEPAUTH, YTO TOMSIMBHbLIE Gakn, W3roTOBMEHHbIE C
MOMEHTa MOCNeAHei napTuu, YCNELHO MpoLUeALleil UCMbITAHUA, OTBeYalT BceM TpeGoBaHWMAM no
UCMbITAHUIO NaPTUN.

10.3 HecooTBeTcTBMUE TPEOOBAHUAM KOHTPONA U UCNBITAHUN

B cny4ae HecoOTBETCTBMA TpebOBaHWAM KOHTPONSA M UCNLITAHUA A0MKHbI ObiTb NPOBEAEHBI
MOBTOPHbIE KOHTPOMNb U NCNbITAHUA!

a) B Crnyyae MOny4yeHUs HEeyaoBMETBOPUTENbHLIX PE3ynbTaToB KOHTPOSSA M UCMBLITAHMIA UMK U3-3a
OWKBKM NpU UX NPOBEAEHUM UM OWKUOKN B U3MEPEHUM HEOOXOAWMO MPOBECTU NOBTOPHLIE WUCMbITAHUSA.
Ecnu pesynbTaTbl MOBTOPHbLIX MCMbITAHWI YAOBMETBOPUTENbHbLI, TO NEpBOHAYasnbHble pe3ynbTaThl He
YUYUTLIBAKOTCS;

b) ecnu npu npoBeAeHMM KOHTPONA U UCMbLITAHUA HE BbLISBNEHO OWUOOK, TO AOMKHA ObITb
YCTaHOBJIEHA NPUYMHA NONyYEHUA HEYAOBIETBOPUTENbHBIX PE3YNbTaTOoB.

B vactHocTH:

1) ecnu pgedpekTbl CBSA3aHbl C TEPMUYECKONW 0OpabOTKOM, TO U3rOTOBUTENL MOXET NOABEpPrHyTb BCE
METannM4eckne TONnuBHbIE Gakn UNKU NeNHepbl AONONHUTENLHON Tepmuyeckon obpaboTke, T.e. ecnu nNpu
NpoBeAEHWM WUCMbITaHUA napTuM Obinu BbiiBNEHbl AedekTbl, TO nepea MNOBTOPHLIMU UCNbLITAHUAMU
HeoBX0AUMO BbINOMHUTL NOBTOPHYIO TEPMUYECKYIO 0O6paboTKy BCex 06pa3LoB MeTannmuYecknx TONMBHBIX
6akoB unu neiiHepoB. OAHAKO €CNU MPU UCMbITAaHWMKM NPOAYKUMM OBHapyxuBaeTcs, 4To gedekT HOCUT
HeperynsipHblii xapakTep, TO NOBTOPHOW TepMUYECKO 006paboTke M NOBTOPHLIM UCMLITAHUAM AOJKHbI ObiTh
NoABEPrHyThl TOMbKO T€ METannuyeckue TOMnMBHble Baku Unu nenHepe, ANS KOTOPbIX ObiMU MOMyYEHbI
Hey4OBNETBOPUTENbHbIE Pe3ynbTaThbl NPU NPOBEAEHUMN UCTIbITAHUA.

[MOBTOPHO BLIMOMHAOTCS TONMBKO T€ WCMLITAHUA MapTUKM, KOTOpble TPebyloTca ANs NOATBEPKAEHWSA
COOTBETCTBMA HOBOW naptuu. Ecnu pe3ynbratbl OAHOMO WM HECKOMBKUX WCMbITAHUA OKa3blBAKOTCA
HeyAOBNETBOPUTENbLHBIMK, TO BCSA MNapTMS  MeTannM4eckux TONMMBHbIX OakoB unNu  neiHepos
oT6pakoBLIBAETCS.

2) Ecnu pedbekTbl He cBsizaHbl ¢ Tepmudeckor oBpaboTkoii, TO BCe AedeKkTHbie MeTannu4eckue
TONNMBHbIE Gaku M nelHepbl AOMKHbI BbiTb 3abpakoBaHbl UMM OTPEMOHTUPOBAHLI. OTPEMOHTUPOBAHHLIE
METanmnMYyecknue TOMMUBHbIE Gaku UMK NeiHepbl, KOTOPble NPOXOASAT UCMbLITAHUS, CBA3AHHBIE C PEMOHTOM,
AOMKHbI paccMaTPUBATLCS Kak OTAEMNbLHAsA HOBAsA NapTuUS.
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11 MapkupoBka

Ha kaxablin TONNMBHLIA 6ak M3rOTOBUTENb AOMKEH HAHECTM MapPKUPOBKY. BbiCOTa 3HAKOB MapKUPOBKM
[OJDKHA COCTaBNATb HE MeHee 5 MM Ans TonnuBHbIX 6akoB AnameTpom 140 mm u Gonblue u Gonee 2,5 Mm
Ansi TONNMBHbIX 6aKOB AnaMeTpom MeHblue 140 MM. MapkupoBka AOmkHa ObiTb BbINONIHEHA Ha 3TMKETKaXx,
3aKpenneHHbIX Ha 060noYKe KOMMO3MLMOHHLIX TOMMMBHbLIX BaKoB, BKIOYEHHbIX B MOKPbITUE Ha OCHOBE
SMOKCUAHOW CMOSIbI, HAKMEEK, KNENM Ha YTOMNLUEHHbIX YacTsX TONMBHbIX 6aKOB KOHCTPYKUMKM TUNA 1 1 2 unu
komMOuHaUMEN BbllLeyka3aHHOro. Hakneliku v uX HaHeceHue [OMKHBI cooTBeTcTBOBaTh NCO 7225,
JdonyckaeTca MCnosnb30BaHME HECKOIbKUX 3TUMKETOK WM KMEWM, KOTOPblE AOJDKHbI pacnonaratbCs TakuMm
06pa3oM, YTOObI KpenexHble KPOHLUTENHbI He 3aKpbiBani UX.

Ha kaxablii TOnnMBHbIA 6ak 3aBoa W3rOoTOBUTENb AOSHKEH HAHECTU OTYETIIMBO BUAHYH NOCTOSIHHYIO
MapKMPOBKY, COAEP>KaLLYIO CreayoLLy0 UHOPMALIMIO:

a) "H, TONbKO" ("Hy ONLY") unu "CMECWU KINI- H, TONBbKO " ("CNG- H, BLENDS ONLY") unm " H,
NI CMECU KMNr-H, TONbKO " ("H, OR CNG- H, BLENDS ONLY");

b) "HE UCNOJIb3OBATB MOCIIE XXXX-XX", rae XXXX-XX 03Ha4aeT ros U MecsL, UCTEYEHUs1 Cpoka
Cnyxobl;

C) UAEHTUMKALMOHHBIE CBEAEHNS O 3aBOAE U3TOTOBUTENE;

d) nmaeHTUdUKaLMOHHbIE AEeHHble TONNMBHOTO Gaka (CEpuUiHbIN HOMEP, YHMKasbHbIA ANsi KaKQoro
TonnuBHOro 6akay;

€) BMECTUMOCTb (J1);

f) ccbinka Ha HacTosAwmn ctaHaapT u MCO 15869:2009 u Tun TonnueHoro 6aka;

g "MCMOJIb3OBATb TOJIbKO PEKOMEHOOBAHHOE 3ABOOOM W3rOTOBUTENEM
YCTPOMCTBO CBEPOCA JABJEHWA MPW NOBLILLWEHUM TEMMEPATYPbI BE3 ABTOMATUYECKOIO
MOBTOPHOIO BKITKOYEHUA",

h) pata usrotosneHus (roa U3 Yetbipex Ludp U Mecay, U3 AByx uudp);

i) pabouee pasnenune (MIa) npu Temnepatype (°C);

j) ecnum uMCnonb3ylTCA IJTUKETKM, TO Ha OTKPbITBIX METAnfMYeckux MOBEPXHOCTAX AOSPKHbI
OOMONMHUTENbLHO YKA3bIBATLCA YHUKANBHLIA UAEHTUDUKALUOHHBIA HOMEDP U UAEHTU(UKALMOHHbIE CBEAEHUS
0 3aBOAE U3rOTOBUTENE HA Cryyai pas3pyLUEHWS UM YHUUTOXEHUS 9TUKETKM;

k) ecnu TonnuBHbIN 6aKk MMEET YMEHbLUEHHOE KONMMYEeCTBO LMKMOB HaronHEHUs B COOTBETCTBUU C
452 un keanuduuMpoBaH B COOTBETCTBUM C 9.2, TO HA TOMMMBHLIM 0ak AOMKHA AOMOMNHUTENBHO
HaHocuTbcA cneayowas Mapkuposka: "MICMONb3OBATb TOMbKO BMECTE CO CHETUYMKOM LIMKNOB
HAMOJHEHWA, SALLUWWEHHBIM OT NMOCTOPOHHEMO BMELLATENBCTBA™;

l) ecnu TonnueHbI Bak kBanMUUUPOBAH B COOTBETCTBUU C 9.5 ANA CTaUMOHAPHOW YCTAHOBKM HA
[OPO>KHbIE YeTbIpeXKoNnecHble MaccaXKMpckue TPaAHCMOPTHbLIE CPeACTBa, TO TONNMBHLIA 6ak JOMKEH UMETb
mapkuposky '"TIO OKOHYAHMK WNCMNONBb3OBAHUA TOMMIMBHOIO BAKA B TPAHCIMOPTHOM
CPEOCTBE CPOK Q3KCIMNYATAUMW TOMIMBHOIO BAKA 3AKAHUMBAETCHA. YCTAHOBKA
TOMNNMBHOIO BAKA HA IPYIT'OE TPAHCIMOPTHOE CPEACTBO SAMPELLIEHA".

[aTta OKOH4YaHUA CpOoka 3KChryaTtauum MOXET HAHOCUTLCA Ha TONNUBHbIE OAKM B MOMEHT OTIPY3KM,
Nnpu YCNoBUW, YTO TOMMMBHbIE Oaku XpaHWNUCL B CyxOoM MmecTe 0e3 BHyTpeHHero aasnenusi. Mepuop
BpEMEHU MeXay AaToW OTIPy3KM U JaTOW OKOHYaHWUA CpoKa IJKCnnyaTauuum He JOSDKEH NpeBbiwaTh
YKa3aHHbIN CPOK CIyXObl.

MapkupoBka AOSKHA HAHOCUTLCA B NPUBEAEHHOW NOCNeAOBaTeNbHOCTU, HO  PacnonoXeHue
MapKMPOBKN MOXET BGbiTb U3MEHEHO B 3aBUCMMOCTH OT CBOGOAHOrO NpocTpaHcTBa. Hike npuseaeH npumep
MapKUPOBKMU.

H, U CMECW KNIr-H, TOJIbKO
HE UCNOJNIb3OBATb NOCIJIE 2020-3
NaeHTUUKaUMOHHbIE AaHHbIE U3rOTOBUTESNS/TONSIMBHOIO 6aka

140 n

rocTtp , 1ISO 15869:2009, Tnn 3

UCNOJNb30OBATb TOJIbKO PEKOMEHAOBAHHOE 3ABOOM U3roTOBUTENEM
YCTPOUCTBO CBPOCA  [JABNEHUA NP  TMOBbLIWEHUWMXN  TEMIMEPATYPbl BE3

ABTOMATUYECKOIO NOBTOPHOI'O BKIKOYEHUA
Jdata nsroroBneHua 2005-03
35 MMa/15 °C
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12 MoproToBKa K OTrpy3ke

[lo oTrpysku € 3aBOAa M3roTOBUTENSI BHYTPEHHSASI MOBEPXHOCTb KaXKAOro TOMMMBHOrO Gaka JormkHa
ObiTb OuMLLEeHa M npocylleHa. Bce oTBepcTMs TOMMUBHBIX GAKOB, B KOTOpblE CPasy HE YCTAHOBIEHbI
3anopHble U MpefoxXpaHWTENbHbIE YCTPOWCTBA, €CMM TAKOBbIE MCMOMbL3YIOTCS, AOIDKHbI ObiTb 3aKPbIThI
sarnywikamMn Ang npeaoTBpaLleHUs nonajaHusi BHYTPb Bnaru U 3awmrbl pe3bbbl. Bce tonnueHbie Gakm
DOSDKHBI ObITh NPOBEPEHBI HA HANMUUE COOTBETCTBYIOLLEN MAPKUPOBKH.

3aBoj U3roTOBUTENL AOSDKEH NpPeAOoCTaBUTL NOTPeOUTENIO MacrnopT Ha KaXabli TONAMBHLIA Oak, B
KOTOPOM JOrmkHa ObiTb BCA Heobxoaumas uHdopmauusi No ero 3KcnayatauMum W WUHCTPYKUMs  no
TEXHUYECKOMY OBCNY>XMBAHUIO U KOHTPOSIIO.

MHCTPYKUMA NO TEXHUYECKOMY ODCNY>KMBAHMIO 10SDKHA COOTBETCTBOBATL TpeboBaHusaM 5.2.
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Mpunoxenue A
(cnpaBouHoe)

O60cHOBaHME KONMUYeCTBA LUKITOB HaNoMHEHUsA

A.1 TpaHCnoOpT 4NA UCNOSIb30BAaHUSA B FIMYHbIX LIENnsX

A.1.1 O6me nonoxeHus

OnpeaeneHne KONUYECTBA LMKIOB HamMoSIHEHUS, HA KOTOpPOE AOIDKEH ObITb paccuuTaH TONMUBHBLIN
bak, TpebyeT paccMOTpeHUs ABYX CLIEHApUEB pUCKa Aerpajauum Matepuana u CucTembl: Npeanonaraembie
YyCnoBMSA 3KcNnyaTtauum u 4ONOSIHUTENbHAs NPOYHOCTb, Kak nokasaHo B A.1.2 u A.1.3.

A_1.2 Npeanonaraembie yCrOBUA 3KCNIyaTauumn

JOrkHbl paccMmaTpMBaThbCA Crlydam MaKCMMAarbHOW HAarpy3ku npu HaMoONHEHUMM NYCTOro TOMSIMBHOIO
6aka TpaHCNOPTHOIO CPeACTBa A0 MOSIHOTO COCTOSIHMA HA NPOTSPKEHUM BCErO CPOKa dKCnnyaTauuu.

MakcumanbHOe KONMMYEeCTBO HAMOMHEHUM NyCTOro TOMMMBHOrO Gaka A0 MNOMHOr0 COCTOSHUA B
npegnonaraembix yCNoBUsiX SKCnnyaraLum onpeaensercs no cneayiowen popmyne:

Fi=(L/R),

rae:

Ff— MakcumanbHO€ YMCIO HAaMOfIHEeHMM MyCTOro TONSMBHOrO 6aka A0 MOMHOr0 COCTOSIHUA B
npeanonaraeMbix yCNoOBUAX SKCNIyaTaLuu;

L — o6wumii npoGer TpaHCMOPTHOTO CpeACTBa B NpeAnonaraembix yCNoBUSIX 3KCNnyaTauuu;

R — 3anac xoaa TpaHCnopTHOro CpeACTBa C NOMHbIM TOMSIMBHBLIM BakoMm.

TonnueHble 6aku AOSKHbI ObITb PAacCUMTaHbl HA MaKCUMarnbHOE KONUYECTBO HAMOMHEHUI OT NYCTOro
[0 NOJNTHOTO COCTOSIHUA.

MakcumanbHOe 4MCrO HanoNHeHWh TOonnMBHOTO OGaka B TeyeHuMe npeanonaraemMoro cpoka
aKcnnyatauum He AOmKHO ObiTb MeHblie 500, kak ykasaHo B E.3.2 (npunoxenue E). [laHHOe 3HauveHue
OCHOBaHO Ha o0LiemM npobere TpaHcnopTHOro cpeacrea 161000 km u 3anace xoAaa € NOAHbIM 6akom 322 kM.

A.1.3 TpeboBaHUA NOBbLILEHHOW [OSITOBEYHOCTH

JormkHbl ObITb TaKke PacCMOTPEHbI CRyYau MHTEHCUBHOIO UCMONb30BAaHUA TONMMBHOIO Gaka, koraa
TPaHCNOPTHOE CPEeACTBO noABepraeTca bonee Tsxkenon (Puanyeckon U XMMUYECKON) Harpy3ke u GonbLuemy
KONMYECTBY YaCTUYHbIX HAMOSHEHWI TONNUBHOTO 6aka B TeYeHWe Cpoka CBOEN dKCnyaTaLuu.

BHewHne Harpy3ku BKMOYaloT B ceba UCTUPAHMA M paspesbl, KOTopble MOryT ObiTb nony4vyeHbl B
pe3ynbTaTte BO3AENCTBUS Pa3NUYHbIX SNIEMEHTOB KOHCTPYKUMKU TPAHCNOPTHOrO CPEeACTBA UIU ObITb CBAA3aHbI
C BO3ENCTBMEM XUMMYECKUX BELLECTB HA aKTUBHbIE KOMMOHEHTbl KOHCTPYKUMW BO BpeMs SKCnnyartauuu
(Hanpumep, KUCNOTHbIE A0XKAWN, aKKyMYTSTOPHAA KUCNOTA).

TonnueHble 6aku A0HKHBI ObITE PACCUNUTaHbI HA MAKCUMAsbHOE KONMYECTBO YaCTUYHLIX HAaNOMHEHWI B
TEYEHUEe CBOEro CPOKa Cnyxodbl.

MakcumanbHOe YMCno YacTUYHbIX HAaNOMNHEHUI onpeaenseTca nNo cneayowen popmyne:

L
Fp =
P (RXV]’

Fp — MakcMMarnbsHOe YUCII0 YaCTUYHBIX HANOMTHEHUI B NPOLECCe JKCyaTauuum;
L — npoGer TpaHCNOPTHOTO CPeACTBa C Y4ETOM MOBLILLEHHOW A0NTOBEYHOCTH;
R — 3anac xoaa TpaHCnopTHOrO CPeACTBa C NOSMHbIM TONSIMBHLIM BakoMm;

V — cpeaHas o0bemMHas 4OMA HANOSIHEeHUA.

YMEHbLUEHHOE 4UCNO LUMKMNOB HanonHeHus (5500 uuknoB), ykasaHHOe B 4.5.2, OCHOBAHO Ha
CcneayoLwyx NPeanonoXKEHUNAX:

— npo6er TpaHCNOPTHOrO CpeacTBa € y4ETOM MOBbILUEHHON AONroBe4HOCTM 590000 Kkm;

—— 3anac xo4a TPaHCMOPTHOro CPeacTBa C MOSHbLIM TOMNUBHLIM Bakom 322 Kwm;

— cpeaHsis obbeMmHas gons HanonHenus 0,33.

OueHka, BbINONHEHHan komnanueln Sierra Research ana KanudopHUMIRCKOro coeeta no BO3AYLUHbIM
pecypcam (California Air Resources Board) B 2001 r. no pesynstatam npobera TpaHCNOpTHLIX CPeaCTs,
nokasarna, 4Yto BCE CMMCaHHble TPaHCNOPTHbIE cpeacTBa uMenu npober meHee 563000 km ( 3HaueHue
avanasona 3-curma, 99.8 npoueHTunb: 418000 kM, 3Ha4YeHue ananasoHa 6-curma: 590000 km). MosTomy B
KayeCcTBe BENM4YMHbLI Npobera TPaHCMOPTHOrO CPEACTBA B YCMOBUAX MOBLILLIEHHOW AONTOBEYHOCTU ObINo
BbIOpaHo 3HayeHne 590000 km.

B HacrosiLee Bpemsi BCe JOPOXHbIE TPAHCMOPTHLIE CPEACTBA, BbINyCKaeMble U3rOTOBUTENAMMU TPAHCTMOPTHBLIX
CpeCTB B MacCOBOM MPOU3BOACTBE, UMEIOT 3anac xoaa 6onee 322 kM ¢ nonHbIM TOMNMBHLIM GakoM.

HagexHasa cratuctuka no oObeMHONM [OMe HanofHeHUA B HacToslee BpemsA OTCYTCTBYET..

roe:
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CTaTuCTMKa ANA TPaHCNOPTHbIX CPeACcTB, paboTalowmx Ha BOAOPOAHOM Tonnuee, OyaeT 3asuceTb OT
JOCTYMHOCTM aBTO3anpaBOYHbIX CTaHUMW ANS 3anpaBku BoAOpoAOM. [peanonoxeHue OCHOBLIBANOCH Ha
TOM dhaKkTe, YTO HarnosIHEHMEe TONNUBHOro 6aka MeHee veM Ha 33% OT ero NOMHOW €MKOCTM co3gaer
npeaensHoe ycroBue, CBA3aHHOE CO CpeaHUM HanornHeHueM 6aka yepes mHtepsansl ot 106 kM g0 161 km.
O6beanHeHne 9TUX nNpeaenbHbIX YCMOBMIA NO3BONSIET YCTAHOBUTL TpebOBaHME K MUHUMArNbHOMY
YMEHbLLUEHHOMY UYMCNY UMKMOB HAMONHEHUSs, YyKasaHHOMy B 4.5.2, anA  ycnoBuW MNOBLILLEHHOW
JOMroBeYHOCTH.

A.1.4 Tpe6oBaHUA K KOHCTPYKLIUU NO HAAEXKHOCTU B YCIIOBUAX MOBbIWIEHHOW AONITOBEYHOCTHN

BepoATHOCTL TOro, YTO TOMNMUBHLIN 6ak OyaeT UMETb YKa3aHHOE YUCHIO HAMONHEHWIA, onpeaenseTca
YMHOXEHWEM BEPOSITHOCTW TOr0, YTO Mpober TpaHCMOpPTHOro cpeacTea cocraBut 590000 kM unu GonblLue
(Prob,) Ha BEpOATHOCTb TOrO, YTO 3anac xo4a TPaHCMNOPTHOrO CPeACTBa C MOMHbIM 6akoM COCTaBuUT 322 kM
unn Mexblue (Proby) M Ha BEPOATHOCTb HanuMuusa cpeaHen oObeMHOM aonu HanonHewwi 0,33 ansa cpoka
cnyxBbl TpaHcnopTHoro cpeactea (Probs). OueHkn, nonyyYyeHHble Ha OCHOBE MPUBEAEHHBLIX BbiLLE AAHHbBIX,
nokasbiBaloT, 4to Probs M Prob, cocTansioT MeHble 10°°, yTo rapaHTMpyeT WTOroBblii pesymnbTaT Ha
ypOBHe MeHbLue 107'2.

TpaHCnOpTHOE CPeacTBO C 3amnacoM xoda 322 kM nNpu MOMHOM TONMUBHbLIM Gake AOMKHO NPONTH
cBbilie 1600000 km ans 5500 HanonHEHWI TONNMBHOrO 6aka OT NyCTOro /10 NONMHOTO COCTOSIHUS.

YacTu4Hble HanoOMHEeHWs NPU HU3KOM OOBLEME MPUBOAAT K CYLLECTBEHHO Oonee Hu3kuM konebaHusm
TeMnepatypbl U OaBnEeHWA, W, CNeAoBaTemnbHO, K 3HAYUTENbHO MEHbLLUMM HArpy3kam No CPaBHEHUIO C
Harpyakamu B criydyae HanonHeHui TOMNMMBHOrO 6aka OT MyCToro A0 NOMHOro COcTosiHUA. McuepnbiBaiowme
JaHHble OTCYTCTBYIOT (Harpy3kM Ha nopsaoK BEMNWUUHbI HUXKE MO CPABHEHWUIO C HANOSIHEHUEM TONSIMBHOMO
Gaka OT nycToro A0 MNOMHOIO COCTOsAHWA). [lpoBeAeHUe LMKIMYECKMX MUCNbITAHMA [aBfeHuem ¢
UCMONIb30BAHMEM YMEHbLUEHHOTO YMCMa LMKIIOB HAaMONHEeHusi, yka3aHHoro B 4.5.2, ¢ konebGaHusMu
[aBrneHWs HaNONHEHUSI OT NYCTOro A0 NOMTHOrO COCTOSIHMS TONNUBHOTO 6aka obecnevmBaeT NOTEHUMANbHbLIN
3anac HagexHocTtu nopsaka 10.

A.2 KoMMepyeckue TpaHCNOPTHbIE cpeAcTBa 60NbIIONI rPy30NOABLEMHOCTH

Ksanudukauuio KOHCTPYKUMKU TOMNMUBHLIX 0OakoB ANs1 MPOMBILUNEHHbIX TPAHCNOPTHLIX CPeacTB
BONbLUON rPy30MNOABLEMHOCTM (AN TSHKENbIX YCMTOBMI KCMyaTauummu) oTnuMyaiot asa dakropa.

Bo-nepBblX, KOMMEpYECKUe TPaHCMOPTHbIE CPeACcTBa MOABEPralTCA WHTEHCUMBHOMY TEXHUYECKOMY
o0CnyKMBaHUO (Hanpumep, PEeMOHTY ABUratens U KOpoOKu nepeaady), NpUMBOAALLEMY K CYLLUECTBEHHOMY
yBenuyeHmio obulero npobera TpPaHCNOPTHOrO cpeacTBa W, CneAoBaTefibHO, K MOBBLILIEHMIO 4ucna
HanOMHEHWI TONNMBHOrO 6aka B TeYeHWe Npesnonaraemoro cpoka cnyxosbi.

Bo-BTOpbIX, KOMMEpYeckue TPAHCMOPTHLIE CPEACTBa, Kak MpaBumno, MOABEPraloTCs WHTEHCUMBHOM
aKcnnyaTtauumn B TeyeHune 15 net n 6onee. PykoBoautrenu aBTonapkos TpebyloT cepTudukaTbl Anss CUCTEM
XpaHeHus TONnuBa Ha cpok cnyxGbl oT 20 Ao 25 net. Kpome TOro, KOMMepyeckue TPaHCNOPTHbIE CPeACTBa
MOTYT NOABEPraTbCA PErynsAPHbIM €XXeAHEBHbIM HanoOMHEHWAM TONNUBHOIO Gaka OT MycToro A0 MOJIHOrO
COCTOSIHUSI C MOCMeAyloLwein NOCTAHOBKON HA CTOSIHKY B TE@YEHWE HOYHOTO Nepuoga BPEMEHU, NMPU 3TOM He
NPOUCXOAWUT U3MEHEHUS JaBMEeHMs W TemnepaTtypbl TONNMBa B pesynbTare MOCNEeAyIoLIEro ABMXEHUS B
TEYEHME HECKOMbKUX YacoB.

C yyeToOM 3TUX OTNWYMIA, TpeOOBaAHUA K LIMKITMYECKOMY WUCHLITAHUIO AABNEHUEM ANS KOMMEpPYeCKUX
TPaHCNOPTHLIX CPeacTB GOnbLIOW rpy30MNOALEMHOCTM Heo6xoauMo CccopMynupoBaTb  Creaylowmm
o6pasom:

— MaKCMMasibHOe YMCIO HanoMHeHUI TONNMBHOTO 6aka OT NyCTOro 0 MOSIHOrO COCTOSIHUSI B TEYEHUE
npegnonaraemMoro cpoka Cryx0Obl pacCYUTBIBAETCS C MOMOLLBIO ypaBHEHUS, NPUBEAEHHOTO B NOANYHKTE
A1.2 (npunoxeHue A), OAHAKO 3TO 3HAYEHUEe He MOXeT ObiTb MeHbwe 4veM 1000 uyuknos. 31O
obecneunsaetr BABoe 6Gonbwmii 0Bt npober Ans KOMMEpYeCKUX TPAHCMOPTHbLIX MO CPaBHEHUIO C
TPAHCNOPTHBLIMU CPEACTBAMMW, WCMOMbL3YyEMbIMU ANSt NUYHOTO MNONbL30BAHMUSA, B Criydyae npeanonaraembix
ycrnoBuin  akcnnyataumu. Ecnm  Oyayt OOCTyMHbI  CTATUCTUYECKME JaHHble no obuiemy npobery
MPOMBILLIEHHbIX TPAHCMOPTHLIX CPEACTB, 3TO 3HAYEHWe MOXET ObiTb NEepecMOTPEHO B NOCHEAYyILMX
U34aHUAX HACTOALLLEro AOKYMEHTA.

— ANSA CueHapus MOBbLILIEHHON AONITOBEYHOCTU YUCNO LIMKIMOB HANOMHEHUS PACCYUTLIBAETCA NO
dopmyne, npuseeHHon B A.1.3 (NpUNOXEHUA A), HO NPU ITOM YMCIIO LMKIOB AOMKHO ObiTb HE MEHbLUE
11250. [Ana pacyeTa npuHMManacb BO BHMMaHuMe OCODEHHOCTb OpraHM3auum akcnnyatauum asToOycos,
CBA3aHHasA C HEOOXOAMMOCTbIO HamMoMHEHWUs TOMNUBHOrO 6aka U3 MycToro COCTOSIHUA B NOSIHOE COCTOsIHUE,
C Uenbio 00GecneyYeHns ero HenpepbIBHOM 3KCMyarauun, ABaXAbl B TeYeHue CyToK. B cooteBeTctBuM C
cepTudukaumen Ana NPOMbILUMEHHbIX TPAHCMNOPTHLIX CPEACTB MUHUMANbLHBIA CPOK CRyxObl cocTaBnsaeT 15
net, cnefoBarenbHO, MMHUManbHOe YUCHOo LUKIOB HAanoOMHEHNs COCTaBNsSIeET 2 uukna B cyTkn X 365 aHen B
rogy X 15 ner = 11000. HagexHOCTb AaHHbIX TeXHUUYECKNX TpeboBaHuin obecneunBaeTca NPU3HAHUEM TOrO
¢hakTa, 4to 11000 UMKNOB HANOMHEHUA X 322 KM/UMKN HANOMTHEHUs NPeBbILIAET npoGer 3,2 MAH. KM.
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MpunoxeHue B
(o6a3aTenbHOe)

MeToabl UCNLITAHUIA U KPUTEPUU NPUEMKN

B.1 AcnbiTanus NOKPbLITUIA

MoKpLITUA AOMKHBI UCMLITLIBATLCH C NOMOLLLIO CeayoLWmnx METOA0B:

a) ucCnbiTaHue Ha aAre3nOHHYI0 MNPOYHOCTL B cooTBeTCcTBUM C NCO 4624. TNpu BbINONHEHUU
M3MEpPEHUIA C NOMOLLBIO MeToAa A unu B gomkeH ObITb AOCTUTHYT KaK MUHUMYM KNacce 4.

b) ucnbitaHne Ha rMbkocTb B cooTBeTcTBUM ¢ ASTM D 522, ncnonb3ya metoa ucnoitaHusa B Ha 12,7
MM OMpaBKe YKa3aHHOM TOMWMHLI Mpu Temnepatype muHyc 20°C. O6pasubl AN UCNbITAHUSA HA U3rnb
OOIDKHbI ObITb MOArOTOBNEHblI B cooTBeTCcTBUM ¢ ASTM B 522. Ha noKpbiTUM He AOMMKHO ObiTb BUAUMbBIX
TPEeLLuH;

C) UCMbITAHME Ha NPOYHOCTbL Npu yaape B cooTBeTCcTBUM C ASTM D 2794. MNokpbiTe Npu KOMHATHOW
TemnepaTtype A0IMKHO BbliepXaTb UcnbiTaHme Ha yaap B 18 [;

d) ucnbiTaHMe Ha CTOMKOCTb K XMMUYECKOMY BosaencrBuio B coorsercrBuu ¢ ASTM D 1308, 3a
UCKMIOYEHUEM CrieayIoLLero — UCNbITaHUe AOMKHbI ObITb NPOBEAEHLI C UCMONbL30BAHMEM METOAA OTKPLITOrO
nATtHa Bosgencrteuem B TevyeHne 100 u 30% pacTBOpPOM CEPHOW KMUCIIOTbl (AKKYMYNSITOPHas KUCNoTa
NNOTHOCTLIO 1,219) U B TeyeHue 24 4 nonuankuneHrnukonem (TOPMO3Has XMAKOCTb). He A0mMKHO ObiTb
BCNy4YuBaHMA, 0Opa30BaHMA MNy3bipeid UMM pasMArMEeHUs MOKPLITUA. AAresus AOIDkHa COOTBETCTBOBATb
Knaccy 3 npu BbINOMHEHUN UCTILITAHMA B cOOTBETCTBUM C UCO 4624.

€) BO3AeliCTBUE CBETOBOIO U3Ny4EeHUs U BOAbI C ucnonb3osaHuem namnsl UVA-340 B COOTBETCTBUM C
ASTM G 154 B TeueHue kak MuHumMyM 1000 4. He gomxHO ObiTb NPU3HAKOB BCNYYMBaAHUA. Aare3us osmkHa
COOTBETCTBOBATbL Kraccy 3 npu npoBeAeHuu ucnbiTaHus B cootesetcTeun ¢ NCO 4624. MakcumanbHas
noteps 6necka — He 6onee 20%;

f) Bo3geincreue conesoro TymaHa B cootseTcrBumn ¢ ASTM B 117 He meHee 500 u. MoapesaHne meTku
He AOMmkHO npeebitate 3 MM. He pomkHO ObiTb NPU3HAKOB BCNyuyuMBaHUA. AAresns AOrbkHa
COOTBETCTBOBATL Krnaccy 3 npu nposeAeHUn ucnbiTaHua B cootseTcTeun ¢ MCO 4624,

g) MCMNbITAHME HA COMPOTUBIIEHUE CKaNbIBAHMIO MPU KOMHATHOW TemnepaType, B COOTBETCTBUM C
ASTM D 3170. MNokpbITUE AOMKHO UMETb KaTeropuio He Hwke 7A. He JOmKHO ObITb OroneHus OCHOBbI.

B.2 cnbiTaHUA HA COBMECTUMOCTbL C BOQOPOAOM

CoBMeCTUMOCTb MaTepuana TonnuMeHoro 6Gaka unu nenHepa C BOAOPOAOM AOMKHA ObiTb
noaTBepXaeHa crneayowmuM obpasom:

a) WuCMonbL30BaHMEM MaTepuana, YCTOMYMBOrO K BOAOPOAHOMY OXPYNYUBAHUIO B  YCNOBUSIX
akcnnyatauuu, Hanpumep, B cootsetcrtane NCO 11114-1 unu UCO/ TO 15916;

b) npoeepkoi coBMECTUMOCTM Matepuana ¢ sogopodom B cootsercreun ¢ MCO 11114-4, ucnonb3ya
3KBWBANEHTHbIA METOA UCMbITAHUA HA CTOMKOCTb K MPOAOSMKMTENBHOMY BO34ENCTBUIO BOAOPOAA, @ TaKkKe
nposeeHneM MCMNbITAHUA Ha YCTarnocTb B BOAOPOAHOW cpede. MNpumMepoM UCMbITAHUA Ha YCTanocTb
SABNAOTCA UMKINMYECKME WCMbITAHUA BOAOPOAOM JeMHEpa Mexay YPOBHAMMW AAaBMEHUA, MPU KOTOPbIX
HanpsKEHWe B CTEHKaX neiHepa 3KBUBANIEHTHO HaMNPSHKEHUIO, BO3HUKAOLWEMY MPU U3MEHEHUMN JaBneHus B
TonnueHom Bake ot 2 MINa go gaenenus, B 1,25 pasa Bbiwe pabo4ero gaBneHus;

C) NpoBeAeHUEM LUUKIMNYECKUX UCTbITAHUA AaBNEHUEM NPU NOIHOM TOMMMBHOM Gake B gnanasoHe oT
2 MMa go 3HayeHus gasnexnust B 1,25 pas Bbile paboyero gaBneHusi. TOMNMMBHBLIA Gak He AOIHKEH
pPaspyLLUUTLCA A0 AOCTUXEHUS KONUYECTBA LIMKIOB HANOMHEHMS, YKka3aHHOTO B 4.5.

Bo Bcex cnyvyasix Heo6xoAuMMO NMPUHMMATb BO BHUMAaHWE COKpalleHue cpoka cryxObl B pe3ynbrarte
BO3AENCTBUSA BOAOPOAA.

B.3 MexaHuuyeckue CBOMCTBa NNacTMacchl NPU pacTskeHUu

[na KOHCTPYKUMiA TMNa 4 npeaen TeKy4ecTu Npu pacTsHkeHuu U NpeaensHoe yanuHeHue martepuana
neriHepa onpeaenserca npu temnepaTtype muHyc 40 °C B cootBeTcTBumu ¢ UICO 527-2.

PesynbTaTbl MCNbITaHUA [OSMKHbI MOATBEPXKAATb COOTBETCTBME MNNACTUYHBLIX CBOWCTB Matepuana
nenHepa npu TemnepaType He Bbiwe MUHYC 40 °C 3Ha4YeHuAM, ykazaHHbIM 3aBOAOM U3FOTOBUTENEM.

B.4 TemnepaTtypa pasmaryeHus nnactmMaccol

Ana KOHCTpyKuui Tuna 4 NONMMEpPHbIE MaTepuansl rOTOBbIX NEWHEPOB AOMKHbI ObiTb NOABEPrHYTbI
UCMbITAHUIO B COOTBETCTBUU C METOAOM, onucaHHeiM B UCO 306. [omkeH NPUMEHATLCSA COOTBETCTBYIOLLMNA
METO/A, YKasaHHbIi U3roToBuTenem NoMMMEpPHOro Matepuana. Temnepartypa pasmsardeHusi omkHa ObiTb He
Hmwxe 100 °C.

B.5 VcnbiTaHue CBOMCTB CMOJIbI

Ons KoHCTPyKuMin Tuna 2, 3 n 4 JOMKHO ObiTb NPOBEAEHO UCMBITAHUE NPOYHOCTU CMOMbI HA CABUT C
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UCcnonb3oBaHueM Tpex 00pasuoB KOMMO3MLMOHHOW 060N04ku B cooTBeTCTBUM ¢ ASTM D 2344. Mocne 24 4
KUNAYEHUS B BOAE KOMMO3WUTHLIA Martepuan AOIDKeH obnajatbk npeaenoM MPOYHOCTM Ha CABUM HE MEHee
13,8 MNa.

Ona koHCcTpykuuin Tuna 2, 3 n 4 gomkHa ObITb onpejeneHa Temnepatypa CTEKNOBAHWUSI CMOIbl B
cootetrctBun ¢ ASTM D 3418 unu 3KBMBANEHTHbIM CTaHAApTOM. PesynbTaTbhl UCNbLITAHUA OOSDKHbI
HaxoauTbLCA B Npeaenax, yCTaHOBIEHHbIX U3rOTOBUTENEM.

B.6 NuapaBnuyeckue NCNbITaHMA AABMEHUEM HA paspylueHue

TonnueHbLIN Gak AOIDKEH 3aNONHATLCSA XXUAKOCTLIO, HANPUMED, BOAON, C NOCTENEHHBIM MOBLILLEHUEM
AaBneHUs A0 pa3spylwieHust TonnuBHoro 6aka. [omkHO ObiTb NPEeAyCMOTPEHO YCTPOWCTBO WU3MEpeHust
AAaBNeHUs, KOHTPONUPYIOLLEEe AAaBrneHue B TOMMMBHOM Gake, B 0COBEHHOCTU, €CNU CKOPOCTb MOBLILLEHMUS
AasnexHus npesbiwaeT 0,35 Mlla/c. NMpu AOCTMOXKEHMM MUHMMANBHOTO PACYETHOro [aBfEHUSA pa3pyLLUEeHUsI
AomkHa ObITh cAenaHa BbiagepXka He MeHee 5 cek.

PaspbiBHOE gaBneHne JOMKHO ObITb 3aperucTpupoBaHo. Ecnu ans pasHbiX METOAOB MCTLITAHUIA He
yKa3aHbl KpUTEPUM UCMBITAHUS HA paspyLueHue, TO (hakTUYeCcKoe AaBreHue paspyLueHus TONNMBHOro Baka
AOJDKHO NpeBblaTh YKa3aHHOE MUHMMAanbHOE paspbiBHOE AaBfieHue, npuBeaeHHoe B Tabnuue 1 ans
COOTBETCTBYIOLLUEN KOHCTPYKUMM TOnnuMBHOrO 6aka. PaspbiBHOE JaBneHue He AOmkHO ObiTb MeHblLue
3HayeHusi, HeoOXxoaMMOro Ans yAOBNETBOpeHuss TpeboBaHun K KOI(PUUUEHTY 3anaca MpPOYHOCTH,
npuBeaeHHOMY B Tabnuue 1. YTeuka unu paspbiB MOTyT BO3HUKaTb B LUNMHAPUYECKON UNKU KynonooBpasHom
YacTu TonnmMeBHOro 6aka.

B.7 Lluknuyeckoe ucnbiTaHme gaBrieHMeM Npu TeMnepatype OKpyxarlen cpeabl

Liuknuyeckoe ncnoiTaHue AaBreHnemM NpoBoOAUTCA B COOTBETCTBUM CO CREAYIOLLENH npoueaypoii:

a) TonnuMBHbIMN 0ak 3anonNHAETCA HearpecCMBHOM XKMAKOCTbIO, Hanpumep, MacnoMm, BOAOW C
MHIMOUTOPOM UK FAIUKONEM;

b) AaBneHne B TONNMBHOM Bake LMKNUYECKU U3MEHSETCA B Auana3oHe ot 2 MMa (He Gonee) u go
3Ha4eHus B 1,25 pa3 (He meHee) Boille paboyero AaBneHus, He npesbiwasa 10 UMKNOB B MUH.

TonnueHbIl 6ak AOIMKEH NOABEPraTbCA LMKNNMYECKOMY U3MEHEHUIO AABNEHUA A0 Pa3pyLUEHUs Unu ao
AOCTWXEHURA, KaK MUHUMYM, TPEX-KPaTHOro Yucna LMKNoB, ykazaHHoro B 4.5. TonnueHble 6aku He AOMKHbI
paspyLlaTbCA [0 AOCTMXKEHWUA YMCna LMKNOB, NpuBeaeHHOro B 4.5. [inAa TonnueHbIX GakoB gonyckaercs
yTeuYka, HO He paspylLLeHne, eCnu MPeBbILAETCA KONMMYECTBO LMKNOB HanosHeHus, ykasaHHoe B 4.5. B
crnyy4ae  paspyweHua  HeobxoauMmo  3a40KYMEHTMpOBaTb  YMCNO  LMKNOB A0  paspyLUeHus,
MEeCTOpacnonoXeHWe U Xapakrep pa3pyLUeHus.

TonnueHble GakW, ANA KOTOPbIX AOCTUTAETCA TPEX-KPATHOE YUCIIO LIMKIIOB HaMoOSHEHUs], yka3aHHOe B
4.5 0e3 paspyLleHud, He AOIPKHbI NOABEPTaTbCSA UCMLITAHUSAM Ha YTEUKY A0 pa3pyLUeHUs B COOTBETCTBUU C
B.8 (npunoxexue B).

B.8 UcnbiTaHue Ha yTeuKy A0 pa3pylueHus

TonnueHbIN BakK 3aNONHAETCA HEArPECCUBHON XUAKOCTbLIO, HAaNpUMep, Macriom, BOAOW € MHIMOMTOPOM
unu rnukonem. [laBneHue B TONNMBHOM Bake LUMKNMYECKU U3MEHsieTCsl B AnanasoHe oT 2 Mla (He Gonee) u
[0 3HaveHus B 1,25 pa3 (He MeHee) Bbllwe paboyero AaBneHus, He npesbiwas 10 LUKMOB B MUH.
TonnueHbIVM Bak 4OMMKEH AaTb YTEYKY UMW BbIAEPXKATb YUCMO LMKIIOB HAMOMTHEHWS, YKa3aHHOe B 4.5,

B.9 UcnbiTaHnMe Ha OrHECTOMKOCTb

B.9.1 O6uwme nonoxeHus

McnbiTaHne Ha OrHEeCTOMKOCTb NPEAHAa3HAYeHO Ans AEMOHCTpauuu TOro, YTO MPOTMBOMOXAapHas
CMCTEMA, PEKOMEHAOBaHHAsA 3aBOAOM M3roTOBMTENEM TONNMBHOrO 6aka, npefoTBpaTUT paspyLueHue
rOTOBOFO TONNMBHOIO Baka Npu YCNOBMSAX UCTbITAHUS HA OTHECTOMKOCTb.

HeobxoauMO NPUHATE Mepbl NPefOCTOPOXKHOCTM Ha Cryyar BO3MOXHOMO pa3pyLueHust TOMSMBHOIO
6aka BO BpeMsl UCMbITAHUS HA OTHECTONKOCTb.

B.9.2 Pa3meuieHue TonnuBHoro 6aka

TonnueHbIi GaK yCTaHaBNMBAETCH TOPU3OHTANbLHO, MPU 3TOM HMXKHIOK 4acTb TONNMBHOrO 6Gaka
[AorkHa pacnonaraTbcsi Ha pacctoaHum 100 MM HaA UCTOYHMKOM OTHS.

Heobxoaumo ucronb3oBaTb METANNMYECKMA SKpPaH TONWMHOW He MeHee 0,4 MM ans
npefoTBpalleHns nonajaHus npsAMOro OFHA Ha Knanadbl, WTyuepbl w/wnu yctpoictea ans cbpoca
AaBneHus TonnueHoro Gaka. MeTannuMyeckuii akpaH He AOSHKEH cConpuKacaTtbCa C YCTpoicTBamu cbpoca
AaBIEeHWA NpU NOBbILUEHUN TEMMNEPATYPDI.

Jliobass nonomka/paspylieHne BO BpeMsi WUCMbITAHMSI KnamaHoB, LUTYLEpOB unu TpyGonposoaa,
KOTOPbIE HE ABMAIOTCA YACTLHO CUCTEMbI NMPOTUBOMOXAPHOM 3aLLMTLl TONNMBHOIO 6aka, Aenaet pesynbrtart
HeeNCTBUTENbHbIM.

B.9.3 NICTOYHUK OTrHA

UcTovHuk orHa anvHon 1,65 m gomkeH obecneymBaTb HEMOCPEACTBEHHOE BO34ENCTBME MMAMEHU Ha
MOBEPXHOCTb TONNMBHOIO Baka No BCeMy AnameTpy (LUMpUHE).

25



FOCT P 55891—2013/ISO/TS 15869:2009

B kauecTBe MCTOYHMKA OFHS MOXET WCMOMNb30BATLCA IOGOE TOMMMBO, NPWU YCIOBWUM, YTO OHO
obecrneunBaeT paBHOMEPHOE BblAENeHWe Tenna, AOCTaTOMHOE AN NOAAEPXKAHUS YCTAHOBIEHHOW Ans
ucnbiTaHua Temnepatypsbl. Mpu BbIBOpe TONNMBA CrieayeT NPUHMMAaTbL BO BHUMaHWE haKkTop 3arpsi3HeHUs
BO3Zyxa. PacrnonoxeHue WUCTOYHMKA OrHS A0MKeH ObiTb AOKYMEHTaNbHO OTPaXXeHO ANs BO3MOXHOCTU
BOCNPOU3BEEHNUS CKOPOCTM NOABOAA TEMMA K TONNIMBHOMY Baky.

Jioboe npepbiBaHWE FOPEHNSI BO BPEMSI UCMbITAHUA AenaeT pe3ynbTaT HeAeNCTBUTENbHbIM.

B.9.4 N3mepeHue TeMnepaTypbl U JaBSIEHUA

TemnepaTtypa MOBEPXHOCTU TOMMMBHbIX GAKOB AOMKHA KOHTPONMPOBATLCA HE MEHee 4Yem Tpems
TepmonapamMm, pacrnonoXKeHHbIMKU Ha HUXKHeR YacTu B6aka Ha paccrosHumn He Bonee 0,75 m apyr oT agpyra.

Heobxoaumo wucnonb3oBatb MeTannMYecKuid  9KpaH TONWMHOW He mMeHee 0,4 MM ans
npeaoTBpaLLeHMsl MonagaHus NPSIMOro OrHSA Ha TepMonapel. 3Ha4eHUs TeMnepaTypbl TepMonap U aaBneHus
B TOMNMBHOM Gake BO BPEMS MPOBEAEHMS WUCMbITAHWA OOMXKHbI PErMCTPUPOBATLCA Kakable 10 cek unu
vatie.

B.9.5 OGuwue Tpe60BaHUA K UCTILITAHUIO

[aBneHvne B TONNMBHOM Gake MoBbILLAT BOAOPOAOM MNU BOAOPOAHON CMECbIO, B 3aBUCUMOCTU OT
TUNA KOHCTPYKLMM, U NPOBOASAT UCTILITAHUE B FOPU3OHTANbHOM MOJOXEHUW nNpu pabodyemM gaBneHuu.

Mocne BOCMNaMEHEHUs1, MOBEPXHOCTb TOMMMBHOrO Gaka MoABEpraeTcs BO3AENCTBUIO MMaMeHW Mo
ANUHE UCTOYHMKA OrHA B 1,65 M 1 no BCemMy aAnameTpy TONNUBHOro 6aka.

B TeueHne ot 5 oo 8 MMH nocne BOCMMaMEHEHWs, MO KpaiHen mepe, oAHa TepMonapa AOoJbkHa
rnokasblBaTb TeMmnepatypy He MeHee 590 °C. Bo Bpemsi ucCnbiTaHus HeobBXoaumMoO noadepKMBaTb
TemnepaTtypy He Huxe 590 °C.

TonnueHble Bakn agnuHon 1,65 M M MEHee AOMXKHbI pacnonaratbCs Takum 06pasom, 4To6bl LeHTp 6aka
Haxoauncs Haj LEeHTPOM MCTOYHMKA OTHS.

TonnueHble 6aku anuHol 6onee 1,65 M 4OMKHBI pacnonaraTeCA cneayowmm obpasom:

a) ecrnv Ha OHOM KOHLE TOMNMBHOTO Baka HaxXoauTCs YCTPOWCTBO COpOca AaBNEHNUS NPU NOBbLILLEHNN
TeMnepaTtypbl, TO UCTOMHUK OTHS AOJIXKEH pacnonaraTtbCs C NPOTUBOMOJIOXKHOIO KOHUA 6aka;

b) ecnu yctpoiictBa cOpoca AaBneHUs B 3aBUCUMOCTU OT TemnepaTtypbl NpeaycMOTpPeHbl Ha 060uX
KOHL|AaX TOMMMBHOTO 6aka WnKu ecrnm HECKONbKO YCTPONCTB cbpoca faBneHUst yCTaHOBMEHbI MO BCEW ANUHE
Baka, TO LUEHTpP MCTOYHMKA OrHA AOJDKEH pacnonaratbCsi Ha paBHOM PacCTOSHUM OT YCTPOMCTB cbpoca
[aBreHusl, KOTOPblE YCTAHOBMEHbI HA HAaMBOMNbLUEM PACCTOSHMK MO FOPU3OHTaNU APYr OT ApYra;

C) ecnu TONNMBHbIN Bak 4ONOMHUTENBHO 3alUMLLEH TEPMOMN3ONALMER, TO NPOBOASTCA ABA UCTILITAHUA
Ha OrHecToikocTb npu pabovem paeneHuun. pu OAHOM MUCMBLITAHUW LEHTP NNaMeHW AOIDKEH ObITb
pacnonoXxeH nocepeavHe AnuHblI TOMAUMBHOrO 6aka Npu OTCOEAMHEHHbIX YCTpoWCTBax cOpoca AaBneHus B
3aBMCUMOCTM OT TemnepaTtypbl. [pyn BTOPOM UCMbLITAHMM UCTOYHUK OTHSI AOSHKEH pacnonaratbCsi Ha O4HOM
M3 KOHLOB TOMSIMBHOrO 6aka C YCTAHOBMEHHbLIMKU YCTPOWCTBaAMM cOpoca AAaBreHMs B 3aBMCUMOCTM OT
Temnepartypbl. Ecnu Heobxoammo rapaHTUpoBaTh AOCTUXXEHUE MUHUMANbHOW TemnepaTypbl OTHECTOWKOCTU
B X0Jle NPOBEAEHUSI UCTIbITAHUS HA OTHECTOWKOCTb, TO TEPMONAapbl AOMKHbI YCTAHABIMBATLCA HA HUXKHIOK
HapPY>XHYI0 NOBEPXHOCTb TEPMOU3OTISILUN.

B.9.6 lonycTuMbie pe3ynbTaTbl

Bbinyck rasa us TonnuBHOro 6aka AOIMKEH OCYLLECTBIATLCA Yepe3 yCTponcrea copoca AaBneHus B
3aBUCMMOCTM OT TemnepaTtypbl 6e3 aBTOMaTUYECKOrO MOBTOPHOTO BKMIOYEHUS, SIBNAIOWMECS YaCTbiO
CUCTEMbI MPOTMBOMNOXAPHOWM 3awmTbl. Ecnu BbiMyck rasa u3 TonnuBHOrO 6aka OCyLLECTBRAETCA 4epes
wTyuep unu KnanaH, a He Jepe3 ycTpoicrTBa cbpoca AaBrneHus B 3aBUCMMOCTM OT Temnepatypbl, TO
UCMbITaHUE A0MKHO BbiTb MOBTOPEHO.

Ona TonnuBHbIX 6aKOB, AOMOMHUTENBLHO 3ALUMLLEHHBIX TEPMOU3ONALMEN, B CRYyYasaXx €CAn UCNbITaHNIO
noABEepraeTcs TONMbKO TEPMOU3ONsLMSA B COOTBETCTBUM C B.9.5 u nepeuncnenunem c), TonnmeHbili 6ak He
DOMKEH paspyLwaTbCcs NpyU BO3AEWCTBUMU OTKPLITLIM NNaMeHeEM B TedeHue 20 MUHYT.

PesynbTarbl AOMKHbI BKMOYaTh B cebsi CcyMMapHOe BpeMsi ¢ MOMEHTa BOCNMaMEeHEeHUs A0 Hadana
BbiNyCka rasa uepe3 yCTpoOWCTBa cOpoca JaBneHUst B 3aBMCUMOCTM OT TemnepaTtypbl, a Takke
MaKkCUManbHOE AaBrieHWe U BPEMSA BbiMyCka 40 AOCTMXKEHUA AaBneHus Hwke 1 MMa.

B.10 UcnbiTaHue Ha npocTpen

TonnueHbIN BakK, HAarpy>KeHHbIW CXKaTbiM BOAOPOAOM 10 paboyero agasneHua ¢ norpewHoctb 1 MMa,
nNpobuBaloT yaapHbIM YCTPOWCTBOM unu 6poHeboiHOW nynei kanubpom He meHee 7,62 MMm. MNyna AormkHa
npobuTb 0aHY Unu Ase 6OKOBLIE CTEHKM TOMNMBHOIO 6aka. YaapHoe yCTpoWCTBO MM NyNsA AOMKHbI BOUTU B
BGOKOBYIO CTEHKY M0 YrIOM OKOSO 45° K 0CeBOW NIMHUM TONNMMBHOTO Baka. bak He AomkeH ObITb pa3opsaH.

KoHcTpykumua TonnueHoro 6aka, B KOTOpom ByzeT ucnonsL3oBaTbLCa BOAOPOAHAs CMECH, AOIMKHA TaKkKe
oTBeyatb TpeboBaHUSIM UCMbITAHKUA HA NpocTpen B cooTBeTcTBUM ¢ MCO 11439 ans npupoaHoro rasa.
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B.11 AcnbiTaHue Ha XMMUYECKOe BO3AeMCTBUE

WUcnbiTaHne Ha XMMWUYECKOe BO3AEWCTBME JOSMHKHO NPOBOAUTLCA Ha TOTOBLIX TOMAMBHLIX Oakax,
BKIIOYasA NokpbiTue. MNopagok NpoBeAeHNs UCTIbITAHNA ABNAETCA CNEAYIOLLUM:

a) BepxHSAs 4acTb TONNMMBHOrO Gaka AorkHa ObiTb pasgernieHa Ha NATb 30H U pasMeyeHa Ans
npeaBapuTenbLHON 06paboTku yaapomM MasiTHMKA M BO3AEWCTBUA XUAKOCTAMU (CM. pucyHok B.1). MaTb 30H
JNOIKHbI UMeTb auameTp 100 MM. 3TU NATb 30H HE AOMKHbI OPUEHTUPOBATLCA BAOMb OAHOW NMUHUU N HE
OOJDKHbI NePeKpbIBATLCA.

@y @y Wy R Y

PucyHok B.1 — PacnonoxeHue TonnuBHOro 6aka u 30H, AN UCMbITaHWIA

b) UeHTpanbHaa 4acTb Ka)goW M3 NSATM 30H JOMKHa ObITb npeasBapuTenbHo obpabotaHa yaapom
MasTHMKa. YaapHOe TEeno MasTHMKa M3 cTanu AO0SDKHO UMEeTb hopMy nupaMuibl C PaBHOCTOPOHHUMM
TPEeyronbHbIMU CTOPOHaMW, KBaapaTHbIM OCHOBaHMEM W CKPYITIEHHOW BepLUMHOW paguycom 3 MMm. Mecto
yaapa MasTHUKa AOMMKHO pacnonaratbCs B LIEHTPE TSHXECTM nupamuabl. PaccTosHue LeHTpa yaapa ot ocu
BpaLLeHnss MasTHUKa coctaBnaeT 1 M, obLwasa Macca MasiTHUKa MO OTHOLLEHMIO K LEHTPY yAapa paBHaeTcA
15 kr. SHepruss mMasTHMKA B MOMEHT yaapa AOoJbkHa coctaBnsaTe He meHee 30 [k, B spems yaapa
MasiTHUKOM TOMNIMMUBHbIA Bak AomkeH OblTb 3a(PUKCMPOBAH C MOMOLLIO TOPLIEBLIX BTYNOK UMK CNeumarnbHbIX
KpenexHbIX KpOHLUTEWHOB. Bo Bpems npeaBapuTenbHOW MOArOTOBKM TOMMMBHBLIA Oak He [OSKEH
HaxoAWUTbLCA NMOA AABMEHMEM.

C) Kaxkaas u3 NATU npeaBapuTeribHO 06paboTaHHbLIX 30H AOMMKHA NOABEPraeTca BO3AENCTBUIO OAHOIO
U3 MATU pPacTBOPOB (KaXKAbl pacTBOP AOMMKEH NPUMEHATLCSA TOMbKO AfA OAHOW NpeABapUTEnNbHO
o06paboTaHHOI 30HbI). MMICNONb3yOTCA cneayoLwme NaTb pacTBOPOB:

— pacTBOp CEPHOI KUCNOTbI B Boge ¢ 06bemHon gonen 19%;

— pacTBOp rMApPOKCMAA HATpUs B BOAE C MaccoBou gonen 25%;

—— pacTBop MeTaHona B 6eH3nHe ¢ 0bvemHon gonen 5%;

—— pacTBOp HUTPaATa aMMOHUSI B BOAE C MaccoBow gonei 28%;

—— pacTBOp METWUMOBOro cnupta B BoAe ¢ oObeMHoW gonen 50% (Hanpumep, >XUAKOCTb ANA
CTEKNooMmbIBaTENS).

Bo BpeMs UcnbITaHWit TONNWUBHLIA Bak pacnonaraeTca Takum o6pa3om, 4Tobbl obpabaTbiBaeMas 30Ha
Haxoaunack ceepxy. Ha kaxayto u3 naTu npegeapuTtensHo o6paboTaHHbIX 30H HakaAbIBaeTCs CTeknosaTa
TonwmHOM npubnuantensHo 0,5 mm u guametpom 100 mMMm. Ha creknoBaty HaHOCUTCA pacTBOp B
Konu4yecTse, 4OCTATOMHOM A4S PABHOMEPHOr0 CMayuBaHMIO CTEKNOBATbl MO BCEN MOBEPXHOCTU M TOMLMHE
B TEYEHWUE UCMbITAHUS.

d) TonnueHbIN 6ak AOMKEH ObITb 3aNONHEH HEarpeCCUBHOW XKMAKOCTLIO, Hanpumep, Macrom, BOAOM C
MHMMBUTOPOM MNK TAMKOSIEM U HarpyXeH rmapocTaTtu4eckKuM AABAEHWEM, LUKINYECKU U3MEHSIOLUMMCH B
aunanasoHe ot He Gonee yem 2 MIMa n A0 3Ha4YEHUA, HE MeHee Yem B 1,25 pas Bbile paboyero AaBneHus.
Ynucno UMKNOB HANOMHEHNUA AOMMKHO COCTaBMATbL, NO KpanHen mepe, 0,6 OT KonMYecTBa LIMKIOB, YKa3aHHOro
B 4.5. 3atem TonnuBHbIN Bak Harpyxaetca aasneHuem, B 1,25 pas npesbiwaowuMm paboyee aaBneHue, u
BblAEMKMBAETCH NOA 3TUM AaBNEHUEM B TeYeHue 24 4.

€) npu npoBeAeHWM WCNLITAHUSI HA [AaBfeHue paspyleHus B COOTBETCTBUM C MyHKTOM B.6,
paspyLiatoLlee aaeneHue B TonnMBHoM 6ake aomkHO B 1,8 pas npesbiwaTts pabouee gaBneHue.

B.12 UcnbiTaHne Ha YCTOMYMBOCTDL K AeeKTaMm KOMNO3ULMOHHbIX MaTtepuanos

Ha KOMMO3MLMOHHLIA MaTepuan roToBOro TONNMBHOIO 6aka ¢ 3alWMUTHLIM MOKPLITUEM AOMKHbI ObiTh
HaHeceHbl AedpekThl. Pa3mepbl AedeKToB AO0MKHbI NpeBbiWaTh nNpeAenbHble pa3Mepbl AedekToB,
YCTQHOBIEHHbIE U3rOTOBUTENEM ANSl BU3yarbHOIO KOHTpons. Kak MUHUMYM, oauH aAedekT AO0MmKEeH UMETb
AnvHy 25 MM M rnyouHy 1,25 MM, a apyroi aedekt AomkeH uMmeTb AnuHy 200 mm u mybuHy 0,75 mm.
HedekTbl HaHOCATCS Ha GOKOBYIO CTEHKY TOMMMBHOIO 6aka B NPOAOSIbHOM HanpaBfeHun.
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TonnusHbIN 6ak ¢ aedekTamu 3anonHAETCa HearpeCcCUBHOM XXMAKOCTbIO, HAaNpUMep, Macnom, BOAOW C
MHIMBMTOPOM unu rmukonem. JlaBneHue B TOMNMMBHOM 6ake LMKIMYECKU U3MEHSIETCA B AnanasoHe ot 2 MlMa
(He 6onee) oo pasneHus B 1,25 pa3 (He MeHee) Bbilwe paboyero AaBneHusl Npu TeMNepaType okpyXxaiowen
cpeabl. TonnuBHbIN 6ak NOABEpraeTcs LUKNamM HanosfMHEeHUs1, YUCIO KOTOPbIX YKa3aHo B 4.5.

TonnueHbIN 0Gak He [OMDKEH AaTb YTEYKY WNM MNOMyuYuTb paspbiB B TEYEHUE MEPBbLIX LIMKNOB
HaNOMHEHMUSA, YNCAO KOTOPbIX cocTaBnsaeT 0,2 OT uncna UMKIOB, YKa3aHHOro B NyHKTe 4.5, HO MOXeET AaTtb
yTEUKy BO BpPEMA MOCNEAYIOLMX LMKIOB, YUCIO KOTOpbIX cocTaBnsieT 0,8 OT yucna LMKMOB, YKa3aHHOIO B
nyHkTe 4.5.

B.13 UcnbiTaHue Ha yCKOpPEeHHOEe pa3pylueHue nog HanpsKeHneMm

TonnueHbii  6Gak  aomkeH  ObiTb HArpykeH  ruapocratuyeckum paasneHunem, B 1,25 pas
npesbiWwaWmm paboyee gasnexue, npu temneparype 85 °C. TonnueHbIN Gak AOMKEH HAXOAUTLCA NOA
3TUM JaBneHWeM U Npu ykas3aHHOW Temnepartype B TedyeHue 1000 4. 3aTem TonnMBHLIA Bak AOMKEH ObiTh
HarpyxeH gasneHuem A0 paspyLleHusl B COOTBETCTBMM C NpoLeaypoi, npuseaeHHoi B B.6, ¢ yyeTom TOro,
4YTO paspywaiollee AaBneHue AO0IDKHO npeBbiwate 80% OT cpeaHero pesynbrara, MONyYEHHOr0 B XOAe
npoBeAEeHNA rMApOCTaTUYECKMX UCTILITAHUIA pa3pyLLaoLLEero AaBneHus B COOTBETCTBUU C 9.2.7.

B.14 Liuknuyeckoe ucnbiTaHue AaBrieHUEM NpU IKCTPeMarnbHOW Temneparype

FoTOBbLIN TONJNMBHLIA 0aKk C KOMMO3UTHOW 000MNOYKOM, HO 6e3 3aLMTHOrO MOKPbLITUSA, AOJDKEH ObITb
NOABEPrHyT LUKIMYECKOMY UCTbITAHUIO B COOTBETCTBUU CO CNEeAYIOLLEn NpoLeypon:

a) TONMMUBHLIM 0ak 3anornHAEeTCA HearpecCUBHOW >KMAKOCTbIO, HanMpuMmep, Macrnom, BOAOW C
WUHIMOUTOPOM WUNKU TMUKOMNEM U BbIAEPKMBAETCA B TeueHue 48 4 npu aasneHun Hwxke 2 MMa, temneparype
He MeHee 85 °C U OTHOCMTEMbLHOW BMAXHOCTM He MeHee 95%. YkasaHHbie TpeOOBaHMA AOMXKHbI
obecneunBaTbCA C MOMOLLLIO BOASHOTO TyMaHa WM PaCnbIIEHUA BOAbLI B KaMepe npu Temnepartype He
Huxe 85 °C;

b) TonnuBHbIN Bak Harpyxaerca rmapoCTaTMYeCcKUM AAaBMEHMEM U NOABEPraeTcsl LMKIaM HanosNHeHus,
4mncno KoTopbix coctaBnger 0,5 OT uucna uUMKIOB, yka3aHHOro B 4.5. [laBneHue UMKIMYEeCKU U3MEHSIeTCs B
ananasoHe ot 2 MMa (He 6onee) un a0 3HaveHust He MeHee yeM B 1,25 pa3 Bbiwe paboyero AaBneHUs Npu
TeMnepartype Ha NOBEPXHOCTU TONMMBHOrO 6aka He Hke 85 °C U OTHOCUTENLHOW BNAaXHOCTU He MeHee 95 %;

C) TOMMMBHbIN DaKk 1 >XMAKOCTb NOABEPraloTCA BO3AENCTBUIO TEMMNEPATYPbI HE Bbile MUHYC 40 °C, npu
M3MEepeHNM Ha MOBEPXHOCTM Baka u B XXMAKOCTH;

d) TonnuBHbINA Bak Harpy>kaeTca ruapocTaTuyeckum AaBsieHUEM U NOABEPraeTcsl LUKNam HanonHeHus,
4YMCno KOTOpbIX coctasnsaeT 0,5 ot uncna uuknos., ykasaHHoro B 4.5. [laBneHne UMKIUYECKU U3MEHSIETCH B
aunanasoHe ot 2 MIMa (He 6onee) u o aaBneHus, cocrasnsiowero 0,5 ot paboyero aaBneHus (He MeHee),
npu Temnepatype He Bbile MUHyc 40 °C. [Ona KOHCTPyKuui Tuna 4 AOMKHbI ObiTb NPEAyCMOTPEHbI
peructpupytowme npubopbl, obecneunsaiolme noaaemKaHMe MUHUMASIBHOM Temnepatypbl »UAKOCTU B
TEYEHUE LIMKIOB, BbIMOMHAEMbIX NPU HU3KON TEMNepaTtype.

CKOpPOCTb LIMKNUYECKOr0 M3MEHEHUS AAaBNEHUS B COOTBETCTBMM C nepeducrneHnem b) He pomkHa
npesbiwate 10 UMKNOB B MUHYTY. CKOpPOCTb LIMKMYECKOTO WU3MEHEHWUS AaBlfieHst B COOTBETCTBUM C
nepe4vncnenmem d) He OOMKHA MpPEBbLILATbL 2 UWMKNA B MUHYTY, €Cnu B TOMNSIMBHOM Oake He yCTaHOBMEH
JaTyuK JaBneHus.

Bo BpemMsA LMKIIMYECKOro UCMbITAHUA AaBNEHMEM Ha TOMSIMBHOM Oake He AOMKHO ObiTb BbIBMEHO
TPEeLUMH, YTEYKN UMK packpy4rBaHUS BONTOKOH.

Mocne UMKMMYECKOr0 WUCMbITAHMS AABNEHMEM NPU IKCTPEMASNbHOW TeMmnepaTtype TONIMBHbIE Oaku
ZOJDKHbI ObiTb NOABEPrHYTHI UCMbITAHUIO TMAPOCTAaTUYECKUM AaBrieHUeM A0 paspylleHue B COOTBETCTBUU C
B.6, 1 OOmMKHbI BblAepXaTb paspyLialliee aasneHue, npesbiwaowee 80% OT cpeaHero pesynbrara,
NOMy4YeHHOro B X04e NPOBEAEHUSI TMAPOCTATUHECKUX UCTILITAHUI PA3PbLIBHOMO AAaBIIEHUS B COOTBETCTBUU C
9.2.7.

B.15 McnbiTaHue Ha noBpexaeHue npu yaape

OAaMH UM HECKOSIbKO roTOBbIX TONSNMBHLIX 6akoB 6e3 NpMCcoeaUHEHHbIX KIlanaHoB U HE HaXOAALLMXCA
noA AaBNeHUEM AOMKHbI ObiTb UCMbITAHbI HA yAap B CNeACTBUMU NageHus NpuU TeMnepartype OKpyXXaloLuen
cpeabl. Bce ucnbiTaHMs Ha noBpeXxaeHue npu NageHuM MOryT BbINOMHATLCA Ha OQHOM TONMMBHOM Oake.
MHaueuayanbHble UCMbITAHWMS MOTYT BbINOMHATLCA MakcUMyMm Ans 3 TonnuBHbIX 6akoB. Ha pesbbosbie
OTBEpPCTUS MOryT ObiTb YCTAHOBMEHbI 3arnylwku AN NpeaoTBpalleHus noBpexaeHuss pesbbbl U
YNMOTHUTENBHBLIX NOBEPXHOCTEN.

TonmuBHble 6Gaku cbpacbiBalOTCA Ha [NAAKyl0 TFOPU3OHTanbHYl0 OETOHHYI0 nnowaaxky unu
aHanorMyHy0 TBEPAYIO MOBEPXHOCTb. opsAaoK NpoBeAEHUS UCTLITAHMA TONNMBHOrO Gaka(-oB) ABNAETCA
cneayoLwmmM:

a) nageHnMe W3 ropU3OHTamNbHOIO MOJSIOKEHUS, MPU 3TOM TOMMMBHBLIN OaK AOMDKEH HaxoAuTLCA Ha
BbicoTe 1,8 M OT MOBEPXHOCTM, HA KOTOPYIO OH NaAaeT;
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b) napeHve Ha kaxgoe AHMLE TONNMBHOTO Oaka M3 BEPTUMKANbHOTO MOMOXEHUS C MOTEHUMAanbHON
3Hepruen He MeHee 488 [k, Npu 9TOM BbICOTa HWXHEN YacTu TOMNMBHOrO 6aka He foIhkHa npeBbiwathb 1,8 M;

C) nageHue nog yrnom 45°, HeCUMMETPUYHBIE W HELUNUHAPUYECKME TOMMMBHbIE Baku Heob6xoauMOo
NOBEpHYTb Ha 90° BAOMb NPOAONEHON OCU U CHOBA MOABEPrHYTb MAAEHUIO NoA yrinom 45° Takum 06pasom,
yToObl LEeHTp TsbkecT Baka Haxoauncs Ha BbicoTe 1,8 M Haa noBepxHoCTbio. OaHako, ecnu AHO Gaka
HaxoauTCA K MOBEepPXHOCTU Gnwke, yem 0,6 M, TO yron nageHus AOMKeH ObiTb U3MEHEH, Ans TOro yTobbl
obecneynTb MUHWUManbHY BbICOTY 0,6 M W pacnonoXuTb LEHTP TsHKECTM Ha Bbicote 1,8 M Haj
NOBEPXHOCTbI0. Mepbl N0 NpeaoTBPALLEHNIO NOANPLITMBAHUS TONMMUBHbLIX 0AKOB HE AOIMKHbI MPUHUMATLCS,
0AHaKo MOryT ObITb MPUHSATHI MEpbl MO NPeAOTBPALUEHMI0O NEpeBOpOoTa TOMMUBHLIX OAKOB BO BpPEMS
BEPTMKanbLHOro nageHnsa B COOTBETCTBMU C NEPEUNCEHNEM b).

Mocne ncnbiTaHMA Ha yaap nNpu nageHun TOMMUBHbIE OakyM 3anoMnHAIOTCA HearpeCCUBHOW XUAKOCTbIO,
Hanpumep, MacrioMm, BOAOW C WHIMOUTOPOM unu rnukonem. [aeneHue B TONMMBHOM Oake UUKIUYECKU
n3MeHsieTca B aunanasoHe ot 2 MlMa u Ao 3HayeHusa B 1,25 pa3s Bbile paboyero AaBneHnsa npu Temneparype
oKpyXaioLLen cpeabl. TONNUBHLIA Bak NOABEPraeTca UMKam HanomnHeHWs!, YUCIO KOTOPbIX yKa3aHo B 4.5,
TonnueHeI 6ak(-u) HE JOMMKEH AaTk YTEUKY UIW NOMYYMTb Pa3pbiB B TEYEHUE NEPBLIX LIMKIOB HAMNONHEHUS,
4YUCNO KOTOPbIX cocTaBnseT 0,2 OT Yucna LMKMIOB, YKa3aHHOrO B 4.5, HO MOXET AaTb YTeYKY BO BPEMS
nocneayroLmx LUKIOB.

B.16 McnbiTaHMe Ha NPOHULAEMOCTb

[Ons KOHCTpyKuuW Tuna 4 OAMH rOTOBbLIM TOMMMBHLIA Oak 3anonHAeTcA CXaTbiM BOAOPOAOM 40
pabo4yero aaBneHusi, NOMELLAETCS B TFePMETUYHYIO KaMmepy Mpu TemnepaTtype OKpyxaiwllei cpeabl U
KOHTpONupyeTcs Ha yTeuky B TeyeHue 500 4. CkopoCTb npocaynBaHus BOAOPOAA AOSMKHA COCTaBMATb
MeHee 2,00 cM*/4 Ha 1 N BMECTMMOCTM TOMMMBHOTO Gaka npu gasnedun 35 Mlla un 2,8 oMy Ha 1 n
BMECTMMOCTU TonnueHOro 6aka npu gasnexnun 70 MMa. Mpu paboyem gaBneHun, OTIIMYHOM OT YKa3aHHbIX
3HAYEHUN, CKOPOCTb MPOCAYMBAHUA AOSHKHA WMHTEPNONMPOBATBLCA UMM SKCTPaNOMMpPOBAaTbCHA, UCNOMbL3Ys
npuBeAEeHHbIE BbILLIE AOMYCTUMbIE CKOPOCTM NPOCaYMBaHUS.

Ans npunoxeHwWh, B KOTOPbIX MpocayuBaHue BOAOpPOAA HE MPUBOAWUT K OMAaCHbIM CUTyaLUAM,
M3roTOBUTENb TONNMBHOrO 6aka MOXeT onpeaensTh APyrue orpaHMYeHnsi, CBA3aHHbIE C MPOHUMLAEMOCTDIO.

B.17 cnbiTaHUe BTYNKW Ha CKpyYMBaHue

Kopnyc TonnueHoro 6aka fomkeH ObiTb 3aKpenneH Ana npeaoreBpalieHus ero BpalleHus. K kaxgon
KOHLIEBOW BTYNKe TOMMMBHOrO Gaka NpUKNaabiBAETCA KPYTALMA MOMEHT, YKa3aHHbI W3roTOBUTESIEM.
KpyTaWwmMin MOMEHT cHayana npuknagbiBaeTCsi B HANPaBJiEeHUU 3aKpy4YMBaHWS pe3bbOBOro COeAUHEHUS,
3aTeM B 06paTHOM HanpaBneHWn, U elle pa3 B HaNpPaBneHUU 3aKpyUMBaHUs.

3areMm TonnuBHbIN Bak AOMKEH ObiTb MOABEPrHYT UCMLITAHUIO HA rEPMETUYHOCTL B COOTBETCTBUMU C
B.21 1 ucnbITaHuio Ha pa3pbiB B COOTBETCTBUM C B.6.

B.18 Liuknuyeckoe ucnbitTanne BOOQOPOAOM

Mpu npoBegeHMM [AHHOTO MCNbITAHUSI cCneayeT yaensTb ocob6oe BHumaHue 6GesonacHoctu. [lo
NpoBeAEeHUs1 UCMbITAHUSI TONJIMBHbIE OAKN OMHAKOBOW KOHCTPYKLIMM AOMKHBI YCMELWHO NPONTU UCNLITAHWUA U
COOTBETCTBOBaTL TpeboBaHuAM, Yyka3aHHbiIM B B.6 (rMapaBnuueckme UCNbITAHWUA [aBNEeHWEM Ha
pa3spylwieHue), B.7 (uuknuyeckoe ucnbiTaHnMe AaBfIEHMEM MpU TEMMepaType OoKpyxaiowen cpeabl) n B.16
(McnbiTaHMe Ha NPOHULIAEMOCTL). TONMMBHLIN 6aK, KOTOPLIA OyaeT UCMONb30BaTLCA B UCMbITAHUU, AOSMKEH
YCNELWHO NPONTU WUCMbITAHUA B COOTBETCTBMM ¢ B.20 (rmapasnuueckue wucnbitaHus). OQuH rOTOBbLIN
TONNMUBHLIN Oak noaBepraeTcs LMKIMMYECKOMY MCMbITAHUIO MOA AAaBINEHUMEM C UCMONb3OBAHUEM CXATOro
Bogopoaa ot 2 MIa go paboyero gaesnexusi B TeyeHue 1000 UMKIOB unu B TEYEHUE YUMCNa UMKNOB, KOTOpOe
yKka3aHo B 4.5. Bpemsi HanonHeHus TONNUMBHOIO 6aka B LMKNe AOmKHO ObiTb He Bonee 5 muH, a obuwee
BPEMS LMKNA He J0IkHO npeBbiwath 1 4. Yepes kawabie 100 UMKNOB TONMMBHBLIN Gak AOMmMKeH
BbIAEPXKMBATLCA NOA pabounm JaBNeHMEM B TeUeHUe 24 u.

Ecnu nHoe He ycTaHOBNEHO U3roToBUTENEM, TEMNeEpaTypa BO BPEMSA NPOBEAEHUS UCTIbITAHNA A0IDKHA
KOHTPONMPOBATLCS C MOMOLLbIO TEPMONApbl, MPUCOEANHEHHON K METANNMYECKOI KOHLIEBON BTYSKe Ha 060UX
KOHLUAax TonnuBHOro Gaka. Ecnu OTKpbITa TONMbKO OAHA BTYNKa, TO ANSl NOAYYEHUSA BTOPOro 3HAYEHUA
TeMnepatypbl [aTyvMk MOMELIAeTcs B TOMMUBHLIN 0ak Ans u3MepeHus TemnepaTtypbl rasa Ha
NPOTUBOMONIOXHOM KOHLUE. HeobxoauMo cneauTb 3a TeM, YToObl TeMnepaTypa BO BPEMS HaANOMHEHUA U
BbIMyCKa rasa He npesblllana 3agaHHblX 3HA4YEeHUN.

Ona TonnuBHbIX 6akoB TunNa 4, NOABEPraeMbIX LIMKIMMYECKOMY UCNbLITAHUIO AABNEHUEM CXaToro
BogopoAa B TeyeHue 1000 uuknoB, TOMMMBHBLIA Oak AOMKEH ObITb MCNLITAH HA TEPMETUYHOCTL B
cooTBeTCTBUM C B.21. 3ateM TonnNMBHLIN Oak paspesaeTcs U BbiNOMHAETCA NPOBEPKA NEMHEPa U KOHTAKTHON
NOBEpPXHOCTU FelHepa M KOHUEBLIX BTYNOK HA Hanuuue mobbix MOBPEeXAeHWW, Hanpumep, YCTanoCTHOro
pacTpeckuBaHus.

Ecnn wumeeTrca noaTBepXaeHWe MNOBPEXAEHUs, TO HeoOX0AUMO MNOABEPrHyTb LUUKITMYECKOMY
UCMbITAHUIO BOAOPOAOM APYroi TONMUBHBLIA 0aKk AHANOMMUYHOW KOHCTPYKLMKU. YMCMO LMKIIOB HAMOIHEHUA
JOIDKHO COOTBETCTBOBATL YMCIY, YKAa3aHHOMY B 4.5.
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KoHcTpykumsa TonnmeHoro 6aka, B KOTopom 6yAeT UCrnone30BaTbCA BOAOPOAHAA CMECH, JOJDKHA TakkKe
oTBEYaTh TPeOOBaHUAM LIUKNUYECKOTO UCTbITAHWUS NPUPOAHLIM rasom B cooTBeTcTBUM ¢ UCO 11439.

B.19 McnbiTaHue Ha TBEpPAOCTb

UcnbiTaHne Ha TBEpAOCTb NPOBOAMTCA HA UMAMHAPUYECKONW 4acTu B LEHTPe U Ha O4HOM U3
Kynonoo6pasHbIX KOHUOB KaXgoro TonnueBHOro 6aka unuv neinHepa B cooteeTcTBuum ¢ MCO 6506-1, unu
UCMONb3ysi 9KBMBANEHTHbIN MeToA. WcnbiTaHue Ha TBepAOCTb BLIMOSIHAETCA MOCMEe OKOHYaTesbHOW
TepmoobpaboTkn. MonyyeHHble 3HAYEHUs TBEPAOCTU AOSMKHbI HAXOAUTLCA B Mpefernax, yCTaHOBMEeHHbIX
ANsi KOHCTPYKLMM TONNMBHOrO Daka.

B.20 M'mapaBnuyeckoe UcnbitTaHue

Jlioboe BHyTpeHHee gaBneHue, NpuknagbiBaemMoe nocrne asToPeTUPOBaHUA U A0 TMAPaBAMYECKOro
UCNbITaHUA, He AOMKHO npeBbiwaTh 90 % OT AaBnNeHus rmapaBnnM4eckoro UCMbITaHUS.

Mopsaok NpoBeAeHUSA TMAPaBAMYECKOTO UCTILITAHUA ABMSETCA CreayoLUM:

a) TonnuBHbIN Bak NOABEPraeTca MUCMbITaHWIO ruapaBnuMyeckum gasnesuem, B 1,5 pasa
npesbiaroWmMM paboyee paeneHue. MCnbITaTeNbHOE JaBNEHWE HE [OMKHO NpeBbiwaTb AaBneHue
aBTOPETUPOBAHUA.

b) naBneHue nogaepxuaetcs B TeveHue 30 cek unm [onblie, ANA TOro 4tobbl rapaHTUPOBaTb
nonHoe pacwmpeHme. Ecnu ucnbiTatenbHOE [JaBreHWe HEe MOXET NOAAEpPXKMBATLCH U3-3a MOJIOMKM
UCNbITAaTENbHOW annapaTtypsbl, TO 40NYCKAETCA NOBTOPEHUE UCTLITAHUA NPU AABNEHUU, yBENUYEHHOM Ha 0,7
MMa. MpoeeaeHue 6onee ABYX NOBTOPHLIX UCNLITAHUIA HE JONYCKAETCS.

C) TonnuBHble 6aku, He COOTBETCTBYIOLUME npeaeny OObEeMHOro paclUMpeHusi unu ynpyroro
pacLuMpeHusi, ycTaHOBIEHHOMY 3aBOAOM M3rOTOBUTENEM, NPU3HAIOTCA HETOAHLIMU M OTOPAKOBLIBAIOTCS.

B.21 AcnbiTaHWe Ha repMETUYHOCTb

TonnuBHble Gakn AOMKHbI ObITb UCNBITAHLI HA FTEPMETUYHOCTL CReaylLwmum 00pasom:

a) TONNMBHbIN BakK TLWAaTENbHO BbICYLUMBAETCS;

b) aasneHue B TonnmMeHOM Gake nOBbILLAETCA A0 paboyero AaBneHUs BOAOPOAOM, CYXMM BO3AYXOM
UM a3oToM, CoAepXaLLyuM ras, noaaaloLminca obHapyKeHUI0, Hanpumep, resiuin.

Mpu o6HapyeHWUM yTeukn TONNUBHLIN 6ak OTOpakoBbIBAETCA.

MpuMedyaHMWe— YTeuka npeactaBnseT coboil BuifeNneHWe rasa Yepes TpeLuHbl, Nopel, ocnabneHHble
coefMHeHUs nn nofobHble fedekThl. MpoHNLaeMOoCTb Yepes CTEHKU B COOTBETCTBUU ¢ B.16 He sABnsAeTcA yTeukoil.

B.22 NcnbiTaHusa NOKPbLITUA ANA NAPTUN

B. 22.1 TonwuHa NOKpbITUA

TonwuHa NOKPLITUA AOIMKHA u3MepsATbcs B cooTBeTcTBUM ¢ UCO 2808 u aomkHa COOTBETCTBOBATL
TpeboBaHUAM K KOHCTPYKLMN.

B.22.2 Agre3auoHHas NpOYHOCTb NOKPLITUA

AAresnoHHasi NPOYHOCTL MOKPbLITUA AOSMKHA MW3MEpPATbLCA B cooTBeTCcTBUUM ¢ NCO 4624 v pomkHa
UMETb MUHUMAanbHbIN KNAacc 4 Npu BbINOMHEHUM U3MEPEHUS C NOMOLLBIO METOAA UCNbITaHuA A unu B.
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Mpunoxenune C
(cnpaBo4HOE)

MpoBepka ko3¢ PpuuneHTOB 3anaca NPOYHOCTU C
Mcnornb3oBaHUeM JaTuukoB aedopmauum

B HacTosiLem npunoxeHun nNpuBOAUTCS npoueaypa, KoTopas MOXET UCNOMb30BaTLCs AN NPOBEPKU
KO3(PPMLMEHTOB 3anaca NPOYHOCTU BOSIOKHA C MOMOLLbIO A4aTYMKOB AedopmaLiu.

a) COOTHOLLEHUE MEXAY HanpsbkeHueM u aedopmaumein Ansg BOMOKOH BCEraa UAEHTUYHOE, MO3TOMY
KO3 PULMEHTBI HANPAXKEHNA U KOIDDULMEHTBI AedopmaLn paBHbI.

b) ucnonb3ylorca gatunkn gepopmaummn ¢ MakCUManbHbIM YANIMHEHUEM.

C) AaTyuku gecdopmMaumm AOMKHbI ObITb OPUEHTMPOBAHbLI B HanpaBfiEeHUU BOJIOKOH, HA KOTOPLIX OHU
YyCTaAHOBMEHbI (T.e. €eCcnu TOMNMMBHbLIA 0ak MMeeT KOmnbLEBbIE BOJIOKHA, TO JAaTtyuku gecopmMaumm
YCTaHaBMMBAIOTCS B HAMPaBMEHWM KONbLA).

d) meToa 1 (MpUMeHseTca Ana TONNMBHLIX 0aKkOB, B KOTOPbIX HE UCMONb3yeTcs 0OMOTKa BbICOKOrO
HaTSHKEHUSA):

1) O aBTOPETMPOBAHUA BbINONHAETCS YCTAHOBKA U KanubpoBKa AaTunkoB aedopmManuu;

2) BbINOMHAETCHA U3MepeHue gedopmauyun npu asToPpeTMpoBaHMKU, NPU HYNEBOM AaBfeHUU nocne
aBTOOpEeTUPOBaHUSA, Npu pabovyem U MMHUMAanbHOM Pa3pyLUaloLLEM AABIEHUM;

3) oTHoweHue aechopMaumm NpU MUHMMANbLHOM paspyLialweM gaBneHun kK gedopmaumn npwm
paboyeM [aBneHMM AOMKHO COOTBETCTBOBATL TpebOBaHMAM K kOdhduumeHTy 3anaca npoyHocTM. OAns
TONNMBHLIX 0akoB C pasHbiMM BOMOKHaAMu Aedopmauus npu pabodyeMm AaBrneHUM CpaBHUBAETCH C
aedopmanuen paszpyLueHusi TONUBHbIX 6AKOB, aPMUPOBAHHbLIX OAHUM BOJIOKHOM.

€) MeToa 2 (MPUMeHSIeTCA AN BCEX TOMMMBHbLIX OAKOB):

1) mpu HyneBOM JaBNEeHUM MOCMAEe HaMOTKUM M aBTOPETUPOBAHUA BbINOMHAETCA YCTaHOBKA W
kanubpoBka AaTynMkos aecopmauuu;

2) BbINOMHAETCA U3MepeHue aedopMauum npu Hynesom, pabodeM U MUHUMaNbLHOM paspyLualoLlem
JaBrneHuu;

3) npu HyneBOM JaBneHuW, nocne u3MepeHus gedopMauuu npu paboyeMm M MUHUMANbHOM
paspyLialoLemM AaBfEHMU C YCTAHOBIEHHbIMWU Aatyukamu gedopmaumu oTpesaeTcs 4acTb TOMMWMBHOMO
6aka Takum obpasomM, 4yTobbl AnuHa obnacTu ¢ gaTymkom gechopmaumu cocrasnana npubnuautennHo 125
MM. HeobxoamnmMo yaanuTb neiHep, He NoBpexaas npu 3TOM KOMMNO3WLMOHHLIN matepuan. Mocne yaaneHus
nemnHepa BbINONHAETCA U3MepeHue gedopmMauuu;

4) BbINOMHAETCS PErynupoBka 3HayYeHun pedopMmaumum npu Hyneeom, paboyem M MUHUMANbHOM
paspelualoeM AaBneHuu, UCMOonb3ya 3HayeHue gedopmauuu, U3MEPEHHOEe MpU HYNeBOM AaBfEHUU C
neviHepom u 6e3 Hero;

5) oTHoweHue paedopmaumum NpU MUHMMAnNbHOM paspyllaloWeM AasneHun K aedopmavuu npu
paboyeM faBneHuM AOMKHO COOTBETCTBOBATL TpeboBaHMAM K ko3adhduumeHTy 3anaca npovHocTu. Ons
TONNMBHLIX 0AakoOB C pasHbiMM BOMOKHaMu Aedopmauus npu pabodyeMm AaBneHUM CpaBHUBAETCH C
aedopmanuent paspyLUeHUs TONMUBHbIX 6aKoB, apMUPOBAHHBIX OAUHAKOBLIM BONTOKHOM.
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Mpunoxexue D
(cnpaBo4HOe)

Pa3smep gonyctumoro gedhekra ana Hepaspylwarowero KOHTPOnNs nNpy LUKIIMYECKUX
Harpy3kax TonnmMBHOro 6aka

Hwxke npusoauTcs npoueaypa onpefeneHua pasmepa A0onNycTuMOro Aedpekra npu HepaspyLualoLlemM
KOHTpOe ANns pasnuyHbIX KOHCTPYKLMIA TONNUBHOTO 6aka.

a) HaHeCeHWe BHYTPEHHUX W HapyXHbIX AedekToB. BHyTpeHHue pedyekTbl MOryT HAHOCUTLCA A0
TepMooBOpaboTKM U 3aKPbITUSA AHULL TOMSMBHLIX GAKOB;

b) anuHa u rnybuHa WCKYCCTBEHHbIX AEe(dEKTOB AOSDKHbl MPEeBbIlaTb MUHUMAMbHbIE pa3Mepbl
AedeKkToB, KOTOpble MOTYT ObITh BbISIBIIEHbI C MOMOLLbIO METOAA HEPA3PYLLAIOLLEr0 KOHTPONS;

d) Tpu TONNMBHBIX ©aka, MMEIOWME WCKYCCTBEHHbIEe AedeKTbl, MNOABEPraitTCa LMKIMYECKOMY
UCMbITAHUIO AaBIEHWEM A0 pa3pyLUEHUA, UCNONb3yA MeToA, NpuBeAeHHbIN B B.7 (npunoxexue B).

Ecnu tonnueHblie Gaku He AAlOT YTEYKY WM paspbiB NMPU MEHbLUEM YUCNE LMKMOB HAMOJHEHUS,
yKa3aHHOM B 4.5, TO 4ONYCTUMbIN pasmep AedekTa AnA HepaspyLlalowero KOHTPONS MEeHbLUE UKW paBeH
pa3smepy UCKYCCTBEHHOrO AedekTa B 3TOM MeCTe.

Bo Bcex cnyyasx HeoOX0AMMO YuUMTbIBaTk COKpALUEHUE Cpoka CnyxObl B CBA3M C BO3AEHCTBUEM
Bogopoaa.
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Mpunoxenune E
(o6a3aTenbHoe)

AHbTepHaTM BHbl€ TUNOBbLIE€ UCTNbITAHUA

E.1 OOwune nonoxeHua

AnbTEPHATMBHbIE TUMNOBbLIE UCMbLITAHWSA [AOMKHbI MPOBOAUTLCSA HA CUCTEMAX XPaHEHMSI BOAOPOAA U
npegHasHayeHbl AN MNOATBEPXKAEHUS BO3MOXHOCTM WCMONb30BAaHUA TOMMMBHLIX OakoB B KayecTBe
NOCTOSIHHbIX CUMCTEM XPaHEHUSA TOMMMBA B AOPOXHbLIX YETbIPEXKONECHBLIX MAaCCaAXUPCKUX TPaHCMOPTHbLIX
cpeactBax. Ha ocHoBaHuuM cCBeAeHW W3rOTOBUTENS O nNpeanonaraembiX YCMOBMAX 3SKCnnyatauuu
TPaHCMOPTHOIO CPeACTBa, TOMNNMBHbIE 6aku AOMKHbI ObiTb KBANMULMPOBAHLI B OTHOLLUEHUM TPAHCMNOPTHbLIX
CpeacTB, NpeAHa3sHA4YeHHbIX ANA NUYHOTO MOSIb30BaHUS MM ANS KOMMEPYECKMX TPAHCMOPTHLIX CPeacTB
6ONbLUOI rPy30N0ABbLEMHOCTMU.

OpauH ToNnMBHbLINM 6ak AOMKEH ObiTb NOABEPrHYT CEPUM UCMbITAHMIA, KOTOPbIe NpuBeAeHbl B Tabnuue
E.1, B nocnenoBaTensHOCTU, ykazaHHoW B E.2.
Tab6nuua E1— VMHauBuayanbHble UCTIbITAHUS
E3 Linknnyeckoe ncnoiTaHne gasneHnem rasa npu dKCTpemMarnbHO TemnepaType
(HanonHeHne/BbINYCK)
VcnbiTaHWe Ha YCKOPEHHOE paspyLUEeHUe Noj Hanps>keHeM Mnpu CTaTUuMecKon Harpyske
(napkoBka)

E4

E5 | WcnbiTaHne Ha yTeuky/npoOHULIAEMOCTb

E6 | WcnbiTaHne n3bbITOYHbIM JaBneHnem

E7 | WcnbiTaHue Ha pa3pbiB AN8 OCTATOYMHOrO HaNnpsKeHus
E.2 MNocnegoBatenbHOCTbL NPOBeAEeHUA UCTIbITAHUA
Mepen HayanoOM UCMbITAHUA HA YCKOPEHHOE Pa3pyLLUEHUE MNoA HaMpPsHKEHWEM Npu CTaTUYECKOW Harpyske

(E.4) HeoOX0AUMO BBIMOMHWUTL MOMIOBUHY LMKIIMYECKOTO WCTLITAHUSI AABIIEHWEM rasa Mnpu SKCTpemManbHoOn

Temneparype B cooTBeTCcTBUM C E.3 (50% OT KonNnyecTsa LMKIOB AABIEHMS, yYka3aHHOro B E.3.2).

OcraBLuasacsa 4acTb LMKIMUYECKOr0 WCNbITAHMA AABMEHWEM ras3a mnpu 9KCTpPeManbHON Temnepartype
(octaBwmeca 50% OT uyucna UMKMOB AaBreHus, ykaszaHHoro B E.3.2) nposoautca nocne nepsbix 500 4
MCNbITAHUA Ha YCKOPEHHOE paspyLUeHNe No4 HanpsaXKeHMeMm npu crtatudeckon Harpyske (E.4).

MNepeas 4actb (500 4acoB) UCNbLITAHUS HA YCKOPEHHOE paspyLUeHUe noj HanpshkeHuem npu
crtaTuveckon Harpyske (E.4) AormkHa BbINONMHATLCA MOCNE 3aBepLUEHUS NEPBON MOMOBUHBLI LMKIIMYECKOTO
UCMbITAaHUA [aBfieHUEM rasa npu a3KcTpemansHon Temnepatype cornacHo E.3 (50% oT uucna uyuknos
AaBneHus, ykasaHHoro B E.3.2). Bropas 4actb (octaslumecsa 500 4) ucnbIiTaHUa Ha YCKOPEHHOE paspyLUeHue
noA4 Hanps>KeHWEM MNpu CTaTUYECKOW Harpys3ke NpoBOAWUTCA MOCME 3aBEPLUEHUS LIMKIUYECKOro MCMNbITaHUsA
JaBreHneM rasa npu akcrpemansHon Temnepatype (E.3).

McnbiTanue Ha yTeuky/npoHuuaemoctsb (E.5), ucnoitaHme n3bbitouHbiM gasneHuem (E.6) n ucnoiraHue
Ha paspbiB AN OCTATOMHOro HanpsbkeHus (E.7) npoBOAATCS Ha TOMMMBHOM 6ake B yka3aHHOM mopsiake
nocne 3aBepLUEeHMs LMKIMYECKOro UCMNbITaHWa AaBneHuem rasa npu akctpemanbHon temnepatype (E.3) m
UCNbITAHNA Ha YCKOPEHHOE paspyLUeHWe NoA HanpsKeHuem npu cratudeckon Harpyske (E.4). NcneiTaHue Ha
YTEUKY/MPOHMLAEMOCTE MOXET MPOBOAMTLCA OAHOBPEMEHHO CO BTOPOM 4vacTblo (octaBwmmuca 500 u)
UCMbITAHUA HA YCKOPEHHOE pa3pyLUeHUe NoA HanpshkeHUeM nNpu ctatudeckon Harpyske (E.4).

E.3 Lluknnyeckoe ucnbiTaHue AaBrIeHUEM rasa npu aKCTpeMasribHOM Temnepartype

E.3.1 Lluknbl HanonHeHun

TonnueHel 0akK, Harpy>XEHHbI OKaTbiIM BOAOPOAOM, MNOABEPraeTcs LUUKIMYECKOMY W3MEHEHUIO
JaBrneHus B aAuvanasoHe ot 2 MMa (He Bblwe) M A0 3HadveHus B 1,25 pa3 (He Hwxe) Bbile paboyero
OAaBMNeHns, C YMCINOM LUMKMOB, yKasdaHHbIM B nyHkTe E3.2. MogenupoBaHue HanonHeHun 6aka AOormkHO
BbIMOMHATLCA B COOTBETCTBMM C HOPMAIbHbIMW  YCNOBUAMK ObICTPOrO  HAMOMHEHWS, YKA3aHHbLIMM
N3roTOBUTENEM TPAHCMOPTHOrO CPEACTBA.

Bbinyck rasa npM MOAENUPOBAHUM AOIDKEH OCYLLECTBMNATLCA CO CKOPOCTbIO HE HWXKE CKOpPOCTU
BbIMyCka MNPWM MaKCMManbHOW Harpyske TpPaHCMOPTHOINO CpeacTBA B COOTBETCTBMM C  YKa3aHMSAMU
U3roTOBUTENSA TPAHCNOPTHOrO CpeacTaa.

E.3.2 KonnyecTBO LUMKINOB HANOJIHEHUA

KonuyecrBo LMKNOB HAMONHEHMS, KOTOPbIM MNOABEPraeTcs TOMMMBHbI ©ak npu NpOBEAEHUM
LUMUKIMYECKOr0  UCMbITaHUS AaBNEeHUEM MpU  IKCTpemanbHOW TemnepaTtype, npeacrtaBnser cobou
MaKCMMarnbHOE KONWYECTBO HAMOJSIHEHUW NyCTOro TOMMMBHOrO 6aka [0 MNOMHOr0 COCTOSIHUS B
npeanonaraemMblX yCNOBUSX SKCNAyaTaLmUm U ONpeaenseTca no cneayowen gopmyne:

F=(L/R)
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rae
F; — MakcumMarnbHOe YMCNo HaMOMHEHMWI MYCTOro TOMNMUBHOrO 6aka 0 MOIHOrO COCTOSHUSA B
npeanonaraeMbixX yCROBUAX 3KCNnyaTauuu;
L — o6wwmit npober TpaHCNOPTHOrO CPEACTBA B NpeanonaraeMbiX YCNOBUAX SKCITyaTaumu;
R — 3anac xoaa TpaHCNOPTHOrO CpeACTBa C NOMHbLIM TOMUBHbLIM GaKoM.

MuHumanbHOe 4MCNO  UWKNOB AaBNEeHUs Ans  TOMMUBHbLIX 6OakoB TPAHCMOPTHLIX CPeAcCTB,
npeaHasHaA4Y€HHbIX AN NMYHOrO NONb30BaHMA (CM. npunoxeHue A) cocraenseT 500 umknos. MuHUManLHoe
YMCNO UMKNOB AaBneHus ANA TONAMBHbIX GakoOB KOMMEpYECKMX TPaHCMOPTHLIX CPeAcTB GonbLuon
rpysonoavemHoctu cocrasnset 1000 uuknos (CM. nNpunoxeHue A).

E.3.3 OnucaHue ucnbitaHua

MepBasa 4actb ucnbiTaHna (25% OT 4ucna LMKIOB AaBrieHUd, ykasaHHoix B E.3.1 n E.3.2) nomkHa
nNpoBOAUTLCA NpU TemnepaTtype razoobpasHoro Bogopoaa MUHyC 35 °C unu HWxXe U npu Temneparype
oKkpyxatowier cpeabl MUHyC 40 °C. Ecnu M3roToBUTENbL OrpaHUYMBAET IKCNAyaTauuio TOMNMUBHOrO Gaka
apyron, 6onee HU3KON TemnepaTypor OKPYXAIOWeENn cpeaibl, TO AOIDKHA UCMONbL30BaTbCA ykadaHHasa bonee
HU3Kan Temnepartypa.

B Hauyane u Mexay KaxkabimM U3 NepBbIX AECATU LIMKIOB AaBneHus Gak JOMmKEH TepMOCTaTUPOBaTLCA B
HaMoMHEeHHOM COCTOAHMM npu Temnepatype MuHyc 40 °C. [Ana HanonHeHua B cnejywoowmx 5
YPaBHOBELLEHHbIX LMKNAaX AaBnNeHUs A0MKEH MCNONb30BaTLCA BOAOPO C TemnepaTypoi MuHyc 20 °C. AnA
HanosIHeHWs B NOCNeAylWmUX NATU TEPMOCTATUPOBAHHbLIX LIMKNAax AaBNeHUss 1 HanofHEeHs B OCTaBLUMXCA
LuMKnax, KoTopble He ABMAITCA TEPMOCTAaTUPOBAHHBIMU, JOJDKEH UCMONMb30BaThCA BOAOPO C TEMNEPATYpOm
MUHYC 35 °C unu Hmxe.

Bropas 4actb ucnbiTaHua (25% OT 4ucna UMKIOB AaBrneHusl, ykasaHHbix B E.3.1 n E.3.2) pomkHa
npoBOAMTLCA Mpu Temnepatype razoobpasHoro sogopoaa MuHyc 35 °C unu Hwxe, nNpu Temneparype
okpyxatoweri cpegbl 50 °C U OTHOCUTENbHOM BRAXHOCTU 95%. [OMmKHO ObiTh BLINMONHEHO HE MeHee 50
MOAenupyeMbiX BbIMYCKOB rasa CoO CKOPOCTbIO, yKa3aHHOW M3roTOBUTENEeM TPaHCMOPTHOrO CpeAcTsa Ans
npoueayp Mo TEXHUYECKOMY OBCMY>XMBAHUIO/PEMOHTY TPAHCNOPTHOrO CpeacTBa. B Havane u mexqay
KaXaelM M3 MepBblX AECATM LIMKNOB TOMMMBHBIA Oak AOSKEeH YPaBHOBELUMBATLCA B HE3AMONHEHHOM
cocTosHuM npu Temneparype 50 °C U OTHOCUTENBHOW BRaXXHOCTU 95%.

TpeTba 4acTb UCnbiTaHUs (25% OT yucna UMKIOB AaBneHus, ykasaHHbix B E.3.1 u E.3.2) pomkHa
NpPoOBOAMTLCA NpU TemnepaType rasoobpasHoro sogopoaa MuHyc 35 °C unm HWxe, U Npu Temnepatype
okpy>atoein cpeabl 50 °C M OTHOCUTENBHON BNIAXHOCTU 95%.

BakniountensHas 4actb MUCnbiTaHusa (25% OT uucna LUMKIOB AABMEHUN, yKasaHHbix B E.3.1 u E.3.2)
OOIDKHA nNpOBOAMTLCA Npu TeMnepatype rasoobpasHoro Bogopoga MMHYC 35 °C unum HUXe, npu
TeMnepaTtype okpyxawwen cpeabl MuHyc 40 °C, ecnu u3rotoBuTeneM TPaHCNOPTHOIO CpeacTBa He
onpeaeneH MHON TeMnepaTypHbIN Npegen.

Bo Bpems npoBeAeHMA UCNbITaHUSA TONMMBHbLIM BaK HE AOMMKEH AATb YTEYKY MU NONYYUTb Pas3pbiB.

E.4 UcnbiTaHue Ha YCKOPEHHOe paspylieHue nog HanpshkeHMeM NPy CTaTUYEeCKOW Harpyske

TonnueHble ©Gaku TPAHCMOPTHLIX CPEACTB, NPEAHA3HAYEHHbIX ANA  AUYHOTO MOSIb30BAHMS,
Harpy>atTcs CXaTbiM BOAOPOAOM A0 Aaenenus, B 1,25 pa3 npesbiwaowmm paboyee aaeneHue, u
BblaepkuBatoTca B oOuwen cnoxHoctmn 1000 4 npu Temnepatype 85 °C. TonnuBHbie 6aku,
npegHasHavYeHHble KOMMEPYECKUX TPAHCMOPTHbLIX CPeACTB OOnbLUOW rPy30NOABLEMHOCTH, HArpyxalTcs
cXXaTblM BOAOPOAOM A0 AaBneHus, B 1,35 pa3 npesbiiaowmm paboyee gaBneHue.

E.5 UcnbiTaHue Ha yTeuyKy/npoOHULIAEeMOCTb

TonnuBHbIA Gak HarPYXaeTcs OkaTbiM BOAOPOAOM, Kak MMHUMYM, 10 pabodero aaenenusi. B pesynbrare
npoBe/IeHUs1 UCTILITAHWA NPOBEPSIETCA, UTO CKOPOCTb YTEUKA BOAOPOAA U NPOCAYMBAHUS €70 U3 TONNMBHBIX DAKOB,
KOTOpas Ansi CUCTEeM XpaHeHWs1 BOAOPOAHOrO TONMMBA A1 TPAHCMOPTHLIX CPEACTB, MPeAHa3HaYeHHbIX ANs
MHAMBUAYASILHOTO MOMb30BaHUSA HE AOSDKHA MpeBbIaTh 75 CM>/MUH. (npn 20 °C 1 101,325 klMa). [ns TONAMBHLIX
0aKoB, YCTaHaBINMBAEeMbIX HA TPAHCMOPTHbLIX CpeacTBax GOMbLUOA rpy30NoALEMHOCTU, Hampumep, aBTodycax,
JOMyCTUMBIN YPOBEHb YTEUKU MOXET ObITh YBEMUYEH NPOMOPLMOHANLHO 06beMy Gaka TPAHCMOPTHOTO CPeACTBa.
[aHHoe ucnbiTaHue MOXET NPOBOAUTLCS OAHOBPEMEHHO CO BTOPOM MOMOBMHOW MCMbITAHMSI HA YCKOPEHHOE
paspyLueHue noA HanpsHKeHWeM Npu ctatnyeckon Harpyske (E.4).

E.6 UcnbiTaHue U30bLITOYHLIM AaBNIEHUEM

TonnuBHbIN Bak Harpy)xaeTcsi cxaTbiM BOAOPOAOM A0 AaBneHusi, B 1,8 pa3s npesbiluaowero paboyee
NaBneHue. YKaszaHHOe paBneHue noaaepxupaetcsa B TedyeHune 30 cek. TonnuBHbii 6ak He A0MKEH
paspywartbcsl. [JaHHOE UCTbITAHWE MOXET BbINOSHATLCA rMapaBIUYECKUM METOAO0M.

E.7 N'mapaBnnyeckoe ucnbiTaHue Ha PaspbIB AfNA OCTATOYHOIO HANPSXKEHUA

TonnueHbIi Gak Harpykaetcsi rmapaBnuYECKUM [ABMEHUMEM AN MPOBEPKM TOrO, YTO PAa3pbIBHOE
AasneHve npesbilwaetr 90% OT CpedgHEro 3HayeHusl, MOSIyYEHHOro no pe3ynbrataMm NpoBeAEHUA
rmapaBrMYeCcKMX UCNbITAHNIA AaBreHnemM A0 paspylueHus (9.2.7).
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MpunoxeHue OA
(cnpaBoyHOe)

CBeneHuA 0 COOTBETCTBUM CCbUTOYHbIX MEeXOYHapPOAHbIX CTaHAapTOB
HauuoHanbHbIM cTaHgapTam Poccuiickon Pepepaunmn (M 0EeNCTBYHOWMUM B 3TOM
KauyecTBe MeXrocygapCTBeHHbIM CTaHpapTam)

Ta6nuuaffA 1

O603Ha4YeHne CCbINIOYHOTO CreneHb O603HaveHue U HanMeHoBaHUe COOTBETCTBYIOLLETO
MEXayHapoaHOro COOTBETCTBUSA HaLMOHAamNbLHOro cTaHaapTa
cTaHgapra

NCO 306 IDT rocTt P nco 306-2012 “MnacrTmaccel.
TepmonnacTuyHble marepuansl. Onpegenexne
TEMNepaTypbl pasMsirdeHusa no Metoay Buka”

NCO 527-2 — *

NCO 2808 NEQ FOCT P 51694-2000 (MCO 2808-97) «Matepuansl
nakokpacouHble. Onpeaenelne TONWWHbLI NOKPbITUS»

NCO 4624 NEQ rOCT 27890-88 (UCO 4624-78), «[MokpbiTuA
nakokpacouHble 3aluTHbIe AesakTusupyemble. Metog
onpeaeneHus aare3uoHHOW MPOYHOCTU HOPMAanbHbLIM
OTPbIBOMY

NCO 6506-1 NEQ rOCT 9012-59 (UCO 410-82, NCO 6506-81)
«Metannbl. MeToa u3mepeHua  TBEpAOCTM  NO
BpuHennio»

NCO 7225 — *

NCO 7866:1999 — *

MCO 9809-1:1999 —_ *

MCO 9809-2:2000 — *

NCO 11114-4 — *

NCO 11439 IDT FTOCT P WNCOL11439-L.2010 “l'a3oBble OanmoHbI.
BannoHbl BLICOKOrO AaBneHusa Aansg XpaHeHust Ha
TPaHCNOPTHOM  CpeAcCTBE NPUPOAHOrO rasa  Kak
TonnmBa»

NCO /TY 14687-2 IDT FOCT P NCO 14687—2-2012 «Tonnueo BOAOPOAHOE.

TexHu4eckue ycnosusi Ha npoaykr. Yactb 2
MpumeHeHWe BOAOPOAA ANS TOMMUBHbLIX 3NEMEHTOB C
npoToHOOOMeHHON  MeMGpaHon LOPOXHbIX
TPaHCMOPTHLIX CPEeACTB»

pernamMmeHToB.

CTaH4apToB:

- ITD — npeHTUYHbIe CTaHfapThbl
- NEQ — HeaKBMBaneHTHble cTaHgapTbl

*COOTBETCTBYIOLLMIA HAUMOHANbHbIM CTaHaapT OTCyTCTBYeT. [0 ero yTBEpXAEeHUs pekoMeHAyeTcs
UCMOSb30BaTb MEepeBosd Ha PYCCKUN A3bIK AAHHOTO MEXxAyHapoAHOro craHaapra. lNepesoa LaHHOTO
MeXayHapoAHOro craHgapra HaxoauTca B degepanbHOM UHGOPMALMOHHOM (POHAE TEeXHUYECKUX

MpumevyaHne—B HacTosLen Ta6J'IVILle ncnone3oBaHbl crnegytowjne 0603Ha4YeHNA CTeneHn COOTBETCTBUSA
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