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the mooring chains and accessories manufacture under the RS technical supervision is dated on or after 1 July 2011,

The amendments annexed to the present letter will be considered in Rules for the classification and construction of sea-going ships
when reediting them and will be applied fram the date of present letter pudlication with the due regard for the entry into force of
IACS UR W22 (Rev 5 Dec. 2009). (See IACS website: www.iacs.org.uk)
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MNpunoxenne k LlnpkynsapHOMy nucbMy N3 /50.5;)T /7122010

7.2 WIBAPTOBHLIE LIENA N UX KOMNNEKTYOLWWE

7.2.1 Obwume TpebBoBaHMS.

7.21.1 QObnacTb pacnpocTpaHeHus.

HacToswue tpeboBaHWA pacnpoCTPaHSIOTCH HA MaTepuansl, KOHCTPYKLMIO,
W3roTOBEHME W UCMNbITAHWS LWIBAPTOBHLIX LIEMEA N KOMMMEKTYIOWMUX UX 3aennn,
npeaHasHavYeHHbIX AN NPUBPEXHbIX NNaBy4Ynx U CaMonoAbEMHbIX BypoBbIX
YCTaHOBOK U MOPCKUX CTaLUUOHAapHbIX nnatdhopm.

Hactoswasa rnaBa Tawkke copepkut TpeboBaHMA K LENHOA BCTaBke
COEAUHUTENBLHOW YacTu LWBAPTOBHOrO YCTPOWCTBA, NpefHa3Ha4YeHHOro Ana
OAHOTOUEYHLIX NPUYANOB MMaBYyYMX CTOEMHBbIX COOPYXEHWIA ONA XPAHEHWS U
0BpaboTkn HedpTENPOAYKTOB U APYrMX NOAOOHBIX KOHCTPYKLUMA.

B obiem cnyyae Kk KOMNNEKTYIOWWM M3LeNMAM OTHOCATCH OBbIYHblE 3BEHLA C
pacnopkamy U ©e3 pacrnopok, COeAWHUTENbHbIE 3BEHbSA, YBEMWYEHHbLIE 3BEHbLA,
KOHUEBble 3BEHbA, pa3dbeMHble 3BeHbs (CKOObI), KOHLieBble ckobbl, BEPTHIOrM U
BEPTNIOXKHBIE CKODbI.

Lienu 6e3 pacnopok 06bIMHO NPUMEHSIOT EANHOBPEMEHHO B NOCTOAKHO
AEWCTBYIOLLMX LBAPTOBHLIX YCTPOMUCTBAX ¢ 3a4aHHBIM PACHETHBIM PECYPCOM.

7.2.1.2 Karteropuu uenu.

B 3aBUCMMOCTU OT BENWYMHBI BPEMEHHOIO CONPOTUBNEHUS NMPUMEHSEMON CTanu
LUenu 1 KoMNnexkTyLline uX U3genus noapasaensioTea Ha naTe kateropmii R3, R3S,
R4, R4S n R5.

CobcTBeHHble cneuvdukauvm uarotoenTenen ana R4S u R5 MoryT UameHsaTs
pacyeTHbIe YCNoBus Uenu n MoryT bbiTe 0a0bpeHsl Peructpom.

Kaxxpan kateropusi tpebyeT oTaenbHoro ogobpenus. OgobpeHve ans BbICWIEH
Kareropum He MOXET CAY>KUTb OCHOBaHUEM ANA 0400PEHNA HUBLLER KaTeropuu.

7.21.3 Mpu3HaHue n3roToBMTENEN LiENei.

7.21.31 LsapToBHble UENM U KOMNMEKTYIOUME WX UW3Oenus  [OIKHbI
N3roTaBnmMBaTeCA  TOMbKO  MNPU3HaHHbBIMM B cooTBeTcTBMM ¢ 1.3.1.2
npeanpuaTuaMU. pu ocBuAETENLCTBOBAHUMM C 3TOW LENbLI0 NPeanpuaTvs, B
obujem cnyvae, AOMKHbI BblTe BbINOMHEHbI UCMBITAHWS NPOGHOW W pPa3pbiBHOW
Harpyskon, MexXaHU4ecKue UCTbITaHUA Mateprana Luenu, BKNYaioLmue UCnblTaHuA
Ha M3NOM, 1 OCYLLECTBIEH KOHTPOMNb PA3MEPOB.

7.21.3.2 WsrotoButenem [oikHet OblTb NpefocTaBneHbl CBEASHUA O
npeanpusTum 1 nNpou3BOACTBE B COOTBETCTBMM ¢ TpeboBaHusimu udactu |l
«TexHnyeckoe HabnioaeHWe 3a U3roTOBNEHWEM MaTepuanos» MNpasnn TEXHUYECKOTo
HabnNAeHNA 3a NOCTPOIKON CYAOB W W3TOTOBMEHWEM MAaTEpUanos WM u3aenunm Ans
CYAOB; KpOmMe TOro, Ao/MKHa DbITh NpefocTaBneHa cneayoLlas AoKyMeHTauus::

peXUMbl NporpeBa NPYTKOB U METOAbl (POPMUPOBAHMA Lienu (Hanudue cuctem
obecnedeHns KOHTPONS U perncTpauuy TemnepaTypbl);

napameTpbl U PeXMMbl CTbIKOBOWA CBapKW onnasneHneM (TOK, ycunue, Bpems,
3a30pbl U T. ., obecnevyeHne KOHTPONs U perucTpauum);

MeTOo[ yaaneHus rpata ¥ COOTBETCTBYIOLIErO KOHTPONS;
METO/ YCTaHOBKU Pacnopok /A 3BEHbEB C PACTOPKAMMU;
TepmoobpaboTka, Bknwovyas obopygosaHue u  NpubBopbl  KOHTPORsA W

pernctpaunun TEMNEpaTypbl W PeXWMOB, 3aKanouyHas cpefa, pPeXuMbl
oxnaxageHns,



METOANKN WUCNbITAHUA NPOBHON M PA3PLIBHOW HArPY3KOW, BKIKOMASA TUMbl W
onucaHue UCnbITaTenNbHbIX MAaLUWH, METOAOB KOHTPOMA U PErMCTPaLMK PEXUMOB;

HepaspylanLwjne MeTodbl KOHTPONA 1 MeCTa UX MNPUMEHEHWSA;

TpeboBaHUA W3rOTOBUTENA K Ka4YecTBy MMOBEPXHOCTM  KOMMIIEKTYHOLUX
LBAPTOBHbIX LIENE.

7.2.1.3.3 lpwv nepeoHa4ansHOM 0a00peHn OOMKHbI OblTb BbINOAHEHL! UCMBITAHWA
no onpepeneHuio napametpos CTOD ans marepwana uenn. UcnbitaHma no
onpeaeneHuio napametpos CTOD BeINONHAOTCHA B COOTBETCTBUM C NPU3HAHHBIMY
CTaH[AaPTamMun, OCHOBaHHbIMKU Ha BS 7448, yactb 1 1 2.

Obpasubl AOMKHbI BbITh NPAMOYrONbHOrC CeYeHUs!, ¢ COOTHOLLEHNEM 2x1, ¢
KpaeBbiM Hagpes3om Ha uarnd. MecTo Bbipe3sku obpasLoB NoKasaHo Ha
puc.7.2.1.3.3. MuHumansHbIn pasmep cedeHuns obpasua ans UCnsITaHUA OMKeH
BeiTh 50x25 Mm ansa uenen kanubpom <120 mm, ansa uenen Gonbwero kanuwbpa
BblpesaloTcs obpasupbl cedeHnem 80x40 mm. OT KaxKgoro 3seHa U3roTaeIMBaeTcs
0oauH obpasel 6e3 cBapHOro Wea (C NPOTUBOMNOIOMHOW OT WBa CTOPOHbLI) U OANH
obpasey ANA CNBITAHWA NONEPEK CBAPHOTO LUBA, BEPLUMHA TPELUMHBI ZOMKHbI
APOXoAUTb TOMHO NO MeTanny wWea. [Ans ucnkiTaHui BeibupalTea Tpu 3BeHa.
Wcnbitanus nposoasaTtea npu Temneparype -20° C. MUHUMMarnbHOe U3 MonyYeHHbIX
3Hauenuih CTOD pgomkHo yaoeBneTBopsTe TpebosaHuam Tabn. 7.2.1.3.3.

Tabnuvua 7.2.1.3.3

KaTteropus R3 (mm) R3S (mm) R4 (MMm) R4S 1 R5 (mm)
uenu
OcHoeHOW | Meran | OcHoeHoilt | Metan | OcHobHow | Metan | QcHosHoW | Metan
meTann wea MeTann uea MeTann twea mMeTann lea
3BEHbLA 0,20 0,10 0,22 0,11 0,24 0,12 0,26 0,13
C pacnopkamm
3BeHbLA 0,20 0,14 0,22 0,15 0,24 0,18 0,26 017

6e3 pacnopok

7.2.1.3.4 TecTuposaHvwe nedeld AOMKHO ObiTb NOATBEPXKAEHO NpU NOMOLYM
3TanoHHbIX 06pasuUoB. pasMepbl KOTOPbIX SKBMBANEHTHbl  MaKCUMallbHbIM
pasmepaM Lenwu, NyTem BbINONHEHUA COOTBETCTBYIOLWNX WU3MEPEHWA U 3anucell.
Mpn aTom Tepmonapbl AOMKHbl BbiTb pacnonoXeHbl Ha MNOBEPXHOCTU U B
cepeavHe kanubpoBoyHoro ofpasua (no TonuwuHe), B cneumnansLHoM yrnybnerHun.

7.2.1.3.5 lepen opobpeHueM ueneid 1 nx KOMNNEKTYIOWUX kateropuin R4S n R5
W3roTOBUTENb AOMKEH OCYLLIECTBUTE aKCNepuMeHTarnbHble paboTel U UCNbITAHUA
WKW UMETb COOTBETCTBYIOLUME OCHOBOMONarawwue AaHHble no paspaboTke
mMaTepnana uenen u uUX KOMMNNEKTyiowux. IKcnepuMeHTanbHble padoTbl U
COOTBETCTBYIOLLME [AaHHBIE MOrMyT BKNIOYATE. WCNBITAHUS Ha YCTANOCTHYHO
AONTOBEYHOCTb, BOCNIPUNMMUBOCTE K OTMYCKHON XPYNKOCTU (OTCYTCTBUE Pa3BUTUS
BHYTPEHHUX  TpeliMH npu  u3rmbe B  TemnepaTypHOM  WHTepBane,
COOTBETCTBYIOUWEM (OPMMPOBaAHUIO 3BEeHA B Npouecce €ro WU3roToBMNeHWUs),
onpegeneHve napameTpoB CBapKW, YYBCTBUTEMNBHOCTb CTanW K TEPMWYECKOU
obpaboTke, BOCMPUMMYUBOCTD K AedopmMaynoHHOMy CTapeHuo;
CONPOTUBNAEMOCTb  KOPPO3WOHHOMY  pACTPECKUBAHWIO, CKITOHHOCTL K
BOOOPOAHOMY OXpYnuuBaHWIO, C WCMNoNb3oBaHueMm obpasuos ¢ Hebonbluum
HanpsxXeHueMm B BogopoaHoil cpepe. [omkHel 6biTb NpeacTaBnedbl OTYeThl ¢
pesynbTaTamun BbINONHEHHbIX padoT.
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7.2.1.4 OpobpeHue cucrembl obecneyeHns KauecTsa Ha U3TOTOBUTENE Lenen U ux
KOMMMEKTYHLWUX.

N3roToBuUTENb LENE U UX KOMMNMEKTYIOLMUX AOMKEH UMEThH OEecrnocobHYo u
3a40KYMEHTUMPOBAHHYK) CUCTEMY KOHTpons xadecrBa, onobpeHHyio Perucrpom.
Hanuune ynomsaHyTol cuctemMel TpebyeTcs B AONOMHEHWE, a HE B3aMEH AaHHbIX
ciopBeliepa 06 UCNbITAHUAX, HA YTO yKasaHo B 7.2.2 - 7.2.5 HacToALEN rMassb!.

7.21.5 MpusHaHre uwarotoeuTenein npokata. CopTOBOW NpokaT ANA Uuenewn.
7.2.1.5.1 CopToBOW npokaT ANS MW3roTOBNEHUS Uenerl M ux KOMNMEKTYIOLLMX
DOMKEH W3roTaBNMBATLCA TOMbLKO Ha NpeanpuaTUaX, NpusHaHHbIX Peructpom w
nvmetowmx CeBuAETENLCTBO O NpUaHaHun u3rotoBuTena (cm. 1.3.2 un 3.6).
KonuyecTBO Npu3HaHaHHLIX MOCTABLUWMKOB MpoOKara ANSK KaXOoro W3rotoBuTens
Lene AOMKHO ObiTb orpaHwyeHo. Ecnv noctaBka npokata Onsi U3roTOBIEHUS
Lenen OCyLecTBNAEeTCA C  HECKONMbKUX NPeanpusiTuin, TO KawAabii w3
NOCTABLUMKOB KaTaHOoN cTanu AomkeH BuiTh NpuaHaH PermcTpom otaenbHo.

7.2.1.5.2 CooteetcTeylollee CBUAETENLCTBO O MNPU3HAHUW  WU3TOTOBUTENSA
NOCTaBLUMKY NpoKaTa MOXeT ObiTb Bbl4AHO TOMBKO Nocne yAOBNETBOPUTENBHbLIX
pe3ynbLTaToB MCMbLITAHUA uenu U3 aton ctanu. B ocdopmnenHom CenageTtenscree o
NpU3HaHUM  M3roTOoBUTENS  (NPU3HaHMK  npousBoacTea) o0OBBIMHO  BBOAMTCSH
OfPaHWYEHME MaKCUMANbHOIC AvameTpa pPaBHOE AMaMeTpy Uenu, npoweauen
nenelTanma, B CenaetenbcTBe O NPU3HAHUU U3rOTOBMTENS AOMKHA ObITh yKasaHa
CTeneHb fnnacTnyeckon gedopmaummn, KOTopasa gormkHa COCTaBNATb He MeHee 5:1.
AonyckaeTca npumexneHve Oonee  BbLICOKOR cTeneHn gdecdopmauum  npu
NpoM3BOACTBE NpoKaTa.

7.2.1.5.3 XMMWYECKUA CcOCTaB CTanbHOrO npokata pgonmkeH ObiTe ogobpeH
Peructpom ] narotosutTenem Henu nocpeacTsoMm cornacosaHus
COOTBETCTBYIOLLE  cheyndukayuu, nNpejocTaBnsaemMod  U3roToBUTENEM
npokata. [ins kateropuin R4, R4S n RS crane AgomkHa cogepxaTb HE MeHee
0,20% monubaeHa.

7.2.1.5.4 Bce pesynbTaTbl UCNbITAHUA NC ONPEeaEneHUud YyBCTBUTENbLHOCTU
cranu K TepmMu4eckon  obpaboTke nyTeM  MMUTUPOBAHWUS  PEXMMOB
TepmoobpaboTtku uener npegoctaensawTes 8 Pernctp. Mpun 3toM AomkHb! GbiTh
noaTeBepxaeHsl TpebyeMble MexaHWJecKue CBOWCTBA WM YKa3aHbl Heobxoaumble
TeMmnepaTypHbIe Npeaensl i BpEMS BbIAEPKKW.



7.2.1.5.5 MWaroToBuTens npokata [OOMKEeH npeactaBuTe  0BOCHOBaHUWSA,
noaTBEpXAAloWMNe OTCYTCTBUE CKMOHHOCTU CcTamm K AedopMaunoHHOMY
cTapeHuIo, OTMYCKHOW XPYNKOCTU, a AnsA kateropuin R4, R4S n RS - CKMOHHOCTU K
BOAOPOAHOMY  oxpynuuBaxwio. Heobxoaumo npepoctasute B Permetp
COOTBETCTBYIOLLMA NOAPOBHLIN OTHET € pe3ynbTaTaMi UCMLITAHUA.

7.2.1.6 Mpu3aHaHWe U3roToBUTENEH NOKOBOK M OTNMBOK. KoMnnekTylwme
n3gennsa.

7.2.1.6.1 V3roToBUTENWN NOKOBOK M OTAVBOK B BUAE 3arOTOBOK KOMMIIEKTYIOWNX
uenemn unm cammx KOMMIIEKTYIOWUX A0MKHbI BbITb NPU3HaHL! PernctpoM u nMeThb
cooTeeTcTRyoWEee CBUAETENLCTBO O NPU3HAHUM u3rotoBuTens (em. 1.3.21n 3.6). B
PervcTp AomkHbl BbiTb NPeACTaBNEHbl OMUCAHUA NPOU3BOACTBEHHOIC NpoLecca u
KOHTPONSA C HAaANexXalwmnmn xapakrepnctvkamu. ObnacTts npusHanms
onpeensaeTcs UsroToBUTENEM MO cornacoBaHuio ¢ Pernctpom. Konuvectso
NPU3HAHAHHbIX NOCTABLLMKOB NOKOBOK W OTNUBOK OS5 KaXKAOrO U3roToBUTENs

KOMMEKTYIOLLUX Lienein A0MKHO ObiTk OrpaHUYeHo.

Ecnu nocTtaBka NOKOBOK MNW OTNUBOK ANHA W3rOTOBNEHUA KOMMNEKTYOLMX
bueneil OCYLUECTBNSAETCA C HECKONbKUX NpearnpuaTuiA, TO KaXibld W3
NOCTaBLLUMKOB 3aroTOBOK (MOKOBOK, OTNMMBOK) AorbkeH ObiTe npusHaH Pernctpom
OTAESNBbHO.

7.2.1.6.2 Cooteercteyowee CBUAETENbCTBO O MNPU3HAHAM  M3rOTOBUTENSA
MOCTaBLUMKY TNOKOBOK W OTAMBOK MOXeT OblTb BblAaHo TOMbKO nocne
YAOBMNETBOPUTENbLHbLIX PE3YNbTATOB UCNLITAHUA KOMMNNEKTYIOLLNX, AN KOTOPbIX OHK
npenHasHadeHbsl, B odopmneHHoMm CeuaeTenbcTse O NPU3HaHWM WU3roToBUTENS
(Mpu3HaHMK npounssoacTea) 0ObLIMHO BBOAWUTCA OrPaHWYEHWE MAaKCUManbHOTO
AvameTpa WM TOMWMHBI,  paBHOE  COOTBETCTBYIOLUMM  NapameTpam
KOMANeKTylowmx, npoweawmx ucnbitaHusi. Kpome Toro B CBUOeTenbcTse
yKa3bIiBalOTCA TUMbl KOMMMEKTYIOLLMX W KaTeropum maTepuanos, COOTBETCTBYIOLMX
KOMMOHEHTOB Lienwn, npoweamx ncnbitadus. B Ceuaetenscree Tawke Tpebyetcn
yKasblBaTb MaKCMMalibHbie AMaMeTpbl LWTbIpel Ana koMnnekTyowux. MNpeamerom
cneynanbHOro paccMoTpeHus Pernctpa aBnsiOTCA pasMepbl MHOMBUOYANbBHbIX
KOMNNEKTYIOLWMNX.

7.2.1.6.3 [NokoBKw.

CreneHb nnacTuyeckoil fedopmaLMm NOKOBOK U3 NUTbIX CNUTKoB/cnabos
npefHasHa4YeHHbIX ANA KOBaHbIX KOMNOHEHTOB KOMMIEKTYOLWMWX W
NOABEPrHYTbIX UCMbITAHMAM JOMKHa BbiTk 3adukcuposaHa. pu aTom
peafibHaA cTeNeHb NNAcTUYecKon gedopmalin nNpu NPon3BOACTBE TEX Xe
KOMMOHEHTOB HE A0IMKHa BbiTh HUXE OTMEYEHHON.

7.2.1.6.4 Xumuyeckuin coctas pgomkeH ObiTb ogobpeH Pernctpom u
M3roToBUTENEM UEeNnu NocpeacTBOM  COrnacoBaHuA  COOTBETCTBYLOWEN
cneundmkauuy, npeaocTaBnaeMon U3roTOBUTENSAMU MOKOBOK U OTNMBOK. [1ng
kaTteropuin R4, R4S u R5 cTtanb gomkHa cogepxatb He MeHee 0,20% monubaeHra.

7.2.1.6.5 N3roToBUTENW NOKOBOK U OTNMBOK AOMKHbLI NPEefoCTaBuTbL 0BOCHOBaHWA
noATBepXaalllne OTCYTCTBME CKIMOHHOCTM  cranum K AedopMaLUOHHOMY
CTapeHunio, OTNYCKHOW XPYNKocTK, a Ans kateropuin R4, R4S n RS - CKNOHHOCTU K
BOAOPOAHOMY OXpynuuBaHui. Bce pesynbTaTbl UCMBITAHUW MO ONpeAeneHuto
YYBCTBUTENLHOCTU CTanuW K TepMmuyeckod obpaboTke nyTem WMUTUPOBaHWSA
pexumoB TepmoobpaboTku uenen npepocTasnsTca B Peructp. [lpn aTOM
AOMKHBI ObITb NOATBEPXKAEHEI Tpebyembie MexaHwyeckue CBOWCTBA WU yKasaHbl
HeoOxoauMble TemnepaTypHble NpeAensl W BpeMs  BbIAEPXKU  (pexum
oXnaxaeHUsa nocne oTnycka OOIKEH NPOTUBCAENCTBOBATL MOABNEHNIO OTNYCKHOU
XPYNKOCTH).

Heobxoaumo npenoctaBuTs B PerucTp COOTBETCTBYIOLLNA NOAPODHLIA OTUYeT ¢
pesynbTaTamMu UCMbITaHWIA.



7.2.1.6.6 MNpu nepeoHayansHOM 0406peHUN AOMKHbL! ObITh BEINOMIHEHB! UCNbITAHUS
no onpegenexunio napametpos CTOD. Kak MWHUMYM Tpu UCMBITAHWA NO
onpegenenuio napametTpo CTOD gomkHbl ObiTe BbINONHEHLI B COOTBETCTBUU C
MPU3HaHHLIMW CTAHAPTAaMW, OCHOBaHHbIMW Ha BS 7448, yactb 11 2.

Obpa3subl LOMKHBI ObITh NPAMOYTONBHOIG CEYEHNS, C COOTHOoLWEHMEM 2x1, ©
KpaeBbIM Hagpe3om Ha uarnb. MecTo Bbipesku obpasLoB NoKaszaHo Ha puc.
7.2.1.3.3. MMHMManbHBIN pasMep ceveHus obpasua Ans UCnbiTanua JOMKeH ObiTh
50x25 MM ans uenei kanwbpom <120 mm, ans uenen donbtuero kanubpa
Bblpe3aloTca obpasubl ceveHrem 80x40 mm. OT Kaxaoro 3seHa UsroTaenmeaeTca
oavH obpasey 6e3 cBapHOro LWBa (C NPOTUBOMOOXKHON OT tBa CTOPOHBI) U 04WH
obpasel Ans UCNbITAHNA NOMNEPEK CBAPHOIO LLUBa, BEPLUWHE TPeLWHbl JOIMKHbI
NPOX0ANTL TOYHO NO MeTanny wea. McnbiTaHnA NpoBoAATCA Npy TemMneparype,
-20°C. PesynbTaTbl UCNbLITAHUIA NPeACTAsSNSIOTCA 4519 PACCMOTPEHNUS,

7.2.1.6.7 TectupoBaHne nedvein [OMKHO ObITb NOATBEPKAESHO MNpW NMOMOLLN
STanoHHbix o6pasyoB, pasMmepbl KOTOPbIX 3KBMBANEHTHbI  MaKCUManbHbIM
pasmMepaM Lenu, NyTeM BbINOMHEHUA COCTBETCTBYIOLLMX U3MEPEHUA U 3anucen.
Mpyu 3ToM Tepmonapbl AOMKHbI ObiTb pacnonoXeHbl Ha MNOBEPXHOCTU W B
cepeauHe KanubpoBoYHOro obpasua (No TonwuHe), B cneymanbHom yrnybnexnuu.

7.2.1.6.8 [Ina kateropuit R4S n R5, cooTBeTCTBEHHO, NPUMEHUMEI TpeboBaHWUS
7.21.3.5.

7.2.1.7 OpobpeHune cucTemol obecnedeHns KayecTsa Ha U3roToBUTENE
KOMMMEKTYILLUUX Lenen.
7.21.7.1 B cooTtBetrcTBUM ¢ TpeboBaHuammn 7.2.1.4.

7.2.2 Martepwvansi.

7.2.2.1 OBnacTb pacnpocTpaHeHus.

7.2.2.1.1 HacTtosuwue TpeboBaHNA pacnpoCTPaHATCA Ha CTalrlbHOW NPOKar,
MOKOBKW W OTNUBKY, NpefHasHaYeHHble ANA LWBAPTOBHLIX Uenen u
KOMMAEKTYIOLMX UX U3ZENVIA, NpUOPEXHbIX NNaBy4Ynx N caMonofbeMHbIX
OypOBbIX YCTAHOBOK W MOPCKUX CTaUWOHapHbLIX NAaTgopM.

7.2.2.2 CTtanbHOW NpokaT (NpyToK).

7.2.2.2.1 N3rotoBneHune ctanu.

7.2.2.2.1.1 Beinnaska ctanu A0MKHa BLINONHATLCA B KNCNTOPOAHOM
KOHBEPTOpE, 3JIEKTPUMECKUX NevYax unun nHelm ogoBpeHHbim Pernctpom
cnocobom. Ctanb gomkHa OblTb CNOKOWHOW ¢ MUKpoaoDaBKkaMy N3MenbYatoLLnX
3EepHO aneMeHTamu. Pasmep ayCTeHUTHOro 3epHa JormkeH OblTb He KpynHee 6
banna (ASTM E 112, TOCT 5639)».

7.2.2.2.1.2 Ctanb anga uenei kateropuit R4S n R5 nognexvT BakyymHou
Aerasauuu.

7.2.2.2.1.3 NarotoeuTens npokarta ansa uenewv kateropun R4S n R5 gonxeH
npeaocTaBUTbL U3rOTOBUTENIO Lenei cneayLlive AaHHbIE:

1) Onpepenenne coaepXaHma HEMETANNTMHECKUX BKIMKOYEHWIA ANS KAXKA0A NAaBKu.
fomkHa 6bITe 4aHa KONMYECTBEHHAs U KAYeCTBEHHANA OLEHKa YPOBHSA
coAepaHuiA BKITIOYEHWIA; NOATBEPKAEHA BO3MOXHOCTE MCMNOMNb30BaHUA CTanu, no
YNOMAHYTOMY NapamMeTpy, B UENAX U UX KOMNNEKTYIOWMX.

6) MaxpoaHanus, BeINOMHEHHbIA 4NA KaXXOoW NiaBKK, HAa COOTBETCTBYIOLIMX
00pasuax, 4oMmKeH NoATBEpPAUTEL OTCYTCTBUE HEZONYCTUMOW OCEBOW NUKBaLUA U



nopucTocTu (NpoBoauTcs B cooTeeTCTBUMM C ASTM E381 nnu akBuBaneHTHOMy
emMy HaLuuoHanbHoMy cTaHaapTy).

c) PesynbTaThl UCMbITAHWIA, NOATBEPXAAOLWMNE HEODXOAUMbIA YPOBEHD
NpPOKanMBaeMocTy, BLINOMHEHHbIE ANs KaXA0W NNABKK (NTPOBOANTCSH B
cooTeeTcTeun ¢ ASTM A255 unu akenBaneHTHOMY MY HaUWOHanNbHOMY

cTaHaapty).

PeayrnbTaTbl YNOMSHYTHIX BbILLE UCMbITAHUIA NPUBOAATCS B AOKYMEHTaumMn Ha
Lenb.

7.2.2.2.2 XUMUYECKUIA COCTAB

7.2.2.2.2.1 lNpwu npoeeaeHUN N0ObIX UCNBLITAHUA NOA TEXHUYECKUM rHabnogeHnem
Pernctpa xummnyeckuii coctas Matepmnana AoMmKeH yRoBNETBOPATL TpeboBaHUsM
cornacoraHHow ¢ Perncrtpom cneundpmkadmy unu ctadpapra n onpegenserca
W3rOTOBWUTENEM CTanu Ans KaXKaow NnNaBku No KOsLOBoK npobe.

7.2.2.2.3 MexaHu4eckne CBOWCTBA.
7.2.2.2.3.1 OawnH (1) cTansHoi NpyToK ANS UCNLITaHWA OTOMPaETCs OT NapTuM
maccoin He Bonee 50 T, cchopMupoBaHHON U3 NPYTKOB OOQHOr0 guameTtpa.
Obpa3subl ANst UCNbITaHUA M3roTaBNUBAOTCA U3 MaTepuana npoLeuero
TepMUYEcKyto obpaboTky No PEXUMY, COOTBETCTBYIOLIEMY pEXUMY
oKoHJYaTenwHoW TepMmooSpaboTkM Lenu.
7.2.2.2.3.2 Kaxxaas napTvsA CTanbHbIX MPYTKOB ANA Uenen Kateropun R3S, R4,
R4S 1 R5 nogeepraeTcsi MCMbITAHUAM Ha CKNOHHOCTL K BOAOPOAHOMY
oXpynymMeaHuio. B cnyyae npumeHeHUs npu U3roToBNEHUU CTanyt yCTaHOBOK
HEenpepbIBHOM pasBkn MeTanna, obpasubl AN UCNbITaHWIA OTOMPaKTCS OT
NpoKaToOB, COOTBETCTBYIOLMX Ha4any n KoHUy pasnueku. B cnyyae
UCNONb30BaHNS CAWUTKOB 0Bpasybl 4NA UCMBITaHRUIA 0OTOMpaTCA OT NPOKATOB,
COOTBETCTBYKOLUUX LBYM pasnvuyHbIM CIIUTKAM.
7.2.2.2.3.2.1 AnA ucnelTaHuia Ha pactsikeHve otbupatotes asa (2) obpasua u3
LUeHTpansHOW, No TOMWWHE, YacTy NpyTka, npolealierc TepmoobpaboTky,
COOTBETCTBYIOLLYIO NPOM3BOACTBY Lenu. [1peumyliecTso cnegyer otaasartb
obpasuam ¢ auameTpoM 20 MM (BO3MOXHO paccMOTpPeRUe UCMONbL30BAHNS
obpasuoe guametpom 14 Mm).
7.2.2.2.3.2.2 OavH 13 06pasLoB A0MKEH UCTIBITEIBATECA B MPOMEXYTKE paBHOM 3
yacam (MakcMMym) nocre U3roToBneHus (ans obpasuos ¢ AnameTpoM 14mMm 3ToT
NPOMEXYTOK BpeMeHu paBeH 11 1/2 vaca). Ecnu 310 ycrnosme He MOXET ObiThb
cobnaeHo, 7o obpazeu gomkeH BbITb HEMeaANeHHO NoCne N3roToBIEHUA
oxnaxaeH Ao -60° C, npu KOTOPOW MOXET COXpaHATLCA A0 5 CYTOK.
7.2.2.2.3.2.3 BTopoii o6pasel AosmxeH OblTb UcnbiTaH nocne nporpesa npu 250 °C
B Te4eHun 4 yacos, ans obpasLos ¢ AgnameTpom 14 Mmm — B Te4eHun 2 Hacos.
7.2.2.2.3.2.4 MpuW UCObLITAHUW Ha PACTSKEHWE CKOPOCTb MNACTUYECKON
fedopmauvn He JomkHa npesbliwaTh Benu4iHbl 0,0003 Harpyskn B cekyHay B
TeyeHue Bcex UCNbITaHui (4To cocTaensieT npumepHo 10 MuHYT Ana obpasuos
avameTpom 20 mm). B oTyeTe chukcmpyeTtca BeNMUMHA BPEMEHHOIO
CONPOTUBIEHNS, OTHOCUTENBHOE YANWHEHUE 1 CYXKEHNE.
7.2.2.2.3.2.5 TpeboBaHus K pe3ynbTatam ucnbiTaHUi:

ZiZy> 0,85,
roe.
Z4 - OTHOCUTENBHOE CyXeHue obpa3sua 6e3 nporpesa (nepsbli obpaseul);
Z> - OTHOCUTENBHOE CcyxeHue obpasua ¢ nporpesom (BTopoi obpasel).
Ecnu Tpebyemoe cooTHoleHne Z4/Z; > 0,85 He AOCTWKUMO, TO NpoKaT no
cornacosaHuio ¢ Peructpom moxet ObiTb NoABeprHyT obpaboTke Ha gerasaumto
BOAOpOAA. HoBble ucnbiTaHWA AOMKHBI ObITh BLINOMHEHLI NOCNE Aerasaumi.



7.2.2.2.3.3 [Ins Bcex kaTeropwii ot kaxgon oTobpaHHoN npobe! BbIpe3aeTcsi OANH
o6pasel Ha pacTsxeHue u Tpu obpasua Ha yaapHsli U3rnG. ObpasLbl JOMKHbI
BbIpe3aTbCs Ha pacCTOSHUK OT NOBEPXHOCTM YyThb GonsweM, Yem 1/3 paguyca,
KaK MoKka3aHo Ha puc.. 7.2.2.2.3.3.1 B COOTBETCTBUM C TpeboBaHVaMu pasa. 2.
PesynbTaTbl MCNbITAHWUIA BOIMKHBI YAOBNETBOPATL Tabn. 7.2.2.2.3.3.
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Pacnonoxenve obpazyos.
MpyTox, NokoBKa, OTNHBKE

Tabnuua 7.2.2.2.3.3
MexaHuyeckue CBOMCTBA MeTanna LWBapTOBHbLIX LIENEN U UX KOMMNNEKTYIOWUX

Kareropus OTHock- OTtHocK- McnsITaHue Ha yaapHbii narmb, KV
Mpepen BpemenHoe TeneHoe TensHoe | Temnepa- CpenHan BENUUWMHA
TekyuecTH, | ConpoTuBnenne, | yanuHeHwe, | cyXeHue | Typa PabGotbl yaapa, [k,
Himm?, Himm®, % Y%, UCTBITAHUA, | MUHUMYM o
MHHIAMYM MUHUMYM MUHUMYM MUHUMYM °c OcHoeHoW { MeTtann
MeTann wea
R3 410 690 17 50 0 60 50
-20 40 30
R3S 490 | 770 15 50 0 85 53
-20 45 33
R4 580 860 12 50 -20 50 36
R4S 700 960 12 50 -20 56 40
R5 760 1000 12 50 -20 58 42
MpumevaHus:

1. CoOTHOLLEHWE Npedena TeKy4ecTy 1 BpeMeHHoro conpoTueneHns: 0,92, makcumym;
2. PemcTp enpase notpebosate ans kateropuit R3 u R3S BLINONHEHWA MCMBITAHWA HA YAAPHBIA N3rub
{KV) npu 0 unu — 20 °C;
3. OTHOCUTENbHOE CyXeHue NUTOR cTanu Ansa kateropui R3 u R35: 40%, MyuHUMYM;
AnA kateropuil R4, R4S n R5; 35%, MmuHumym {(cm.7.2.2.4.4}
MakcumaneHas Teepaccts Ans R4S; HB330; a ans R5: HB340;

7.2.2.2.4 [lonycTUMble OTKIOHEHUS.
7.2.2.2.4.1 Ecnv viHOE He cOornacoBaKo, AONYCTUMbIE OTKIOHEHUA NO ANaMeTpy 1
3NAUNCHOCTH NpoKaTa AOMKHbI YOOBNeTBOPsATE TpebGoBaHuam tabn. 7.2.2.2.3.4.1.




Tabnuua 7.2.2.2.3.4.1.

HomuHanbHbI anameTp,

Honyck Ha guameTp,

flonyck Ha annuUNCHOCT,

MM MM (dmakc.' dMMH,)

MM

MeHee yem 25 -0+1,0 0,6

25-35 0+12 0,8

36-50 -0+16 1.1

51-80 -0+2,0 1,5

81-100 -0+2,6 1,95
101-120 0+3,0 2,25 B
121-160 -0+4.0 300

161-210 -0 +5,0 4.00

7.2.2.2.5 HepaspywatoLnin KOHTPONb U PEMOHT.
7.2.2.2.5.1 Hepaspywatowmil KOHTPOSb BbINOMHASTCA B COOTBETCTBMW C
npuaHaHHbIMK Peructpom ctangaptamu. MeTognku BMECTE C KpuTepusamun
AONYCTUMBIX/HEAONYCTUMBIX AeeKTOB AOMKHEI NpeacTaBnATeCA B Peructp Ha

cornacoeaHue.

7.2.2.2.5.2 OnepaTopbl, BLINOMHAOLWME HEPa3PYLUAOLWUNA KOHTPOIb, AOMXHbI
BbITh Hagnexawmm obpaszom aTTecToBaHbl Ha NPpeamMeT NpoBeaeHns
HepaspyLLaloWero KOHTPons (UMeThb, Kak MUHUMYM ypoBeHb || B COOTBETCTBUAM C
NpusHaHHbLIMKU cTasaapTamu, 6asupylowmmncsa Ha 1ISO 8712, SNT-TC-1A, EN473

unm ASNT).

7.2.2.2.5.3 Cto npouentoB npokata(100%), npeaHasHa4veHHoro Ana ueneu m ux
KOMMNEKTYIOLMX, OOMXHbl NoABEpraTbCsl yNbTPA3BYKOBOMY KOHTPOAIO HA
npuemMnemon Ans 3Toro ctaguu nponssoacTea. [pokat He AOMKEH UMETH
pakoBWH, TpewnH U ONTOKEHOB.
7.2.2.2.5.4 Cto npoueHToB npokaTta (100%) nogsepratoTcs
MarHMTONOPOLLKOBOMY KGHTPOIIO UM KOHTPOSK METOA0M BUXPEBbLIX TOKOB.
MpyTKU AOMKHbI ObiTh CBOOOAHBLI OT NOBEPXHOCTHLIX AeWEKTOB, TAKUX KaK
BOMOCOBUWHbI, 3aKaTbl U OKanuHa. [poaonkeHbie AedeKTh!, ecnv ux rmybuHa He
npeBbilLaeT 1% anameTpa npyTka, AOMKHbI ObiTb yaaneHb! 3a4UCTKON.
7.2.2.2.5.5 O6beM HepaspyLUatoLEro KOHTPONs MOXeT ObITb YMEHbLLEH No
ycmoTpeHunio Pernctpa B cnydae noATBEpHAEHUS CTAaTUCTUUECKUMIN OaHHBIMK
TpebyeMoro ypoBHS KAYecTBa rnpu NpoU3BOACTBE.

7.2.2.2.6 MapkupoBska.

7.2.2.2.6.1 Kaxkgblt U3 NPYTKOB HA OJHOM M3 KOHLOB JOIMKEH UMETH KNenmo
coAepallee HaMMeHOBaHME KaTeropun v NOpsaKoBbIA HOMep
(naeHTudnKkaumorHsIA Homep). Mo cornacosanunio ¢ Pernctpom aonyckaeTcs
WHORN, YeM YKa3aHO, METOL] MapKUPOBKHN.

7.2.2.3 CTanbHble NOKOBKW.

7.2.2.3.1 N3roToenexue.

7.2.2.3.1.1 CranbHble NOKOBKK, NPEeAHa3Ha4YEeHHbIE A8 U3roToBNeHns
KOMIMAIEKTYIOWMNX Leneid 4OMXKHbl YAoBNeTBOpATE TpeboBaHuaM oqo0peHHon
Peructpom gokymeHTauunu, BknovaoLwen cneymdukaumio n oT4eT o
BLINONMHEHHbIX UCNBITAHWAX. BeiNNaBka cTann gorkHa BbINOMHATLECA B
KMCNOPOAHOM KOHBEPTOpE, INEeKTPUYECKUX Nevax unn uHbiM ogobpeHHbIM
Pernctpom cnocobom. Ctans onkHa ObITh CNOKOWHON C MUKpoaoBaskamu
M3MENbYaoLMX 3EPHO 3NEeMeHTOB. PasMep ayCTEHUTHOIO 3epHa AONXeH ObiTh
He kpynHee 6 Hanna (ASTM E 112, TOCT 5639).



7.2.2.3.1.2 Ctane ana yenew kateropuit R4S n R5 noanexut BakyyMHOU
jerasaumu.

7.2.2.3.1.3 NaroToBUTEnb CTanNM AN KOMNNEKTYOLWMX Uenein kateropuin R4S n RS
AOMKEH NPeaoCTaBUTbL N3FOTOBUTENIO Lenel cnegyrouve gaHHble:

1) OnpepeneHue coaepXaHUa HEMETaNNMYECKUX BKITIOYEHNIA AN KaXA0W Nnasku.
[lomkHa BbITh AaHa KONWYECTBEHHAA N KA4YECTBEHHAA OLIEHKA YPOBHSA
cofepXaHns BIJIOMEHWA; NOSTBEPXKAEHA BO3MOXKHOCTL UCNOMNb30BaHUA cTanu, no
YAIOMSAHYTOMY NapameTpy, B LIeNAX U UX KOMMNEKTYIOLLNX.

6) MakpoaHanus, BbINONIHEHHbIA ANA KaXA0W NNaBkW, Ha COOTBETCTBYHOWMX
obpasuax, 4omkeH NoATBEPAMTL OTCYTCTBME HELONYCTUMOW OCEBOWU NIUKBALMKU U
nopucTocTu (nNpoeoanTcst B cooteeTcTBumn ¢ ASTM E381 nnun skemBaneHTHOMY
€My HauWoHanbHOMy cTaHaapTy).

¢) PesynbTathbl ucnbiTaHuid, NoaTBEPXIALLNE HeOBXoAVMBIK YPOBEHb
NPOKanNnUMBaeMOoOCTH, BbINOMHEHHbIE ANA KAXA0W NNaBkK (NPOBOAUTCA B
cooreeTcTBAM ¢ ASTM A255 unu akBuBaneHTHOMy €My HaLWuoHanbHOMY

cTaHaapTy).

PesyneTaThl yNOMAHYThLIX BbiLLE UCTIbITAHWIA MPUBOAATCA B JOKYMEHTaLMN Ha
KOMNNEKTYLWWE.

7.2.2.3.2 XMMUYECKUIA aHann3 — B COOTBETCTBUM ¢ 7.2.2.2.2.

7.2.2.3.3 Tepmuyeckasa obpaboTka.

7.2.2.3.3.1 MNokoekn noanexaT TepmoobpaboTke B COOTBETCTBUM C
npeacTaBneHHoON Ha ogobpeHue 1 oaobpeHHo cneluduKalnei.

7.2.2.3.4 MexaHn4eckne cBONCTBA.
7.2.2.3.4.1 MexaHu4ecKkne CBONCTBA NOKOBOK NOCAE TepMUYeckoin 06paboTku
[OJDKHBI YOOBNETBOPATL TpeboBaHuam Tabn. 7.2.2.2.3.3.

7.2.2.3.5 MexaHn4yecKkue UcnbiTaHnsa

7.2.2.3.5.1 MNoKOBKM ANA UCTNBITAHWIA NPEACTABNAOT NapTUAMU. B napTuio DOMmKHbI
BXOAWUTb NMOKOBKU C NPUMEPHO OAMHAKOBLIMU pasMepamn (AnaMeTp He AOMKeH
oTnu4aThbes bonee, Yem Ha 25 MM), OQHOW NNaBKU M OAHON Cagkun (TepMvdeckasn
obpaboTka). OT kaxaon napTum oTbupaloT oguH obpasel Ha pacTAXEHME U
KOMMNeKkT o6pa3uoB ANA UCNLITAHWA Ha YAAPHLIN N3rud.

OO0pasubl 40MKHbI BbIPE3aTbCA B COOTBETCTBUM C pUC. 7.2.2.2.3.3 1
TpeboBaHuamu pasg. 2.

7.2.2.3.6 YNbTpa3BYyKOBOW KOHTPONb

7.2.2.3.6.1 YNbTpa3ByKOBOW KOHTPOMb BLINONHAETCA B COOTBETCTBUN C
MpU3HaHHLIMK Pernctpom ctaHgaptamun. MeTogukn BMECTE C KpUTEPUSMY
AONYCTUMBIX/HEAONYCTUMbIX OeEKTOB AOMKHbI NPeACTABNATLCA B PerncTp Ha
cornacoBaHue.

7.2.2.3.6.2 OnepaTopbl, BbINONHALWME YNbTPa3BYKOBON KOHTPOMb, AOMXKHbI DbiTb
Hagnexawum obpasom aTTeCTOBaHbl Ha NPeAMET NpoBeAEHUS Hepa3pyLUaoLero
KOHTPONA (MMETb, KAK MUHUMYM YpOBeHb || B COOTBETCTBUU C NPU3HAHHBIMW
cTaHgapTamu, basmpylowmmucs Ha 1ISO 9712, SNT-TC-1A, EN473 unu ASNT)
7.2.2.3.6.3 Cto npoueHtos {100%) NnokoBOK ACMKHBI NOABEPraTLCA
YNbTPa3BYKOBOMY KOHTPOMK HA NpUEMNEMON ANA 3TOr0 CTaguy NponssoacTsa u
B COOTBETCTBUM C 0a0bpeHHon Peructpom cneundmkaumen.

7.2.2.3.7 Mapk1poBKa — B COOTBETCTBUMN C 7.2.2.2.6.



7.2.2.4 CTancHbie OTNNUBKW.

7.2.2.4.1 NizrotoBneHune.

7.2.2.4.1.1 CTanbHble OTNUBKN, NpeHa3Ha4YeHHble ans naroTosneHud
KOMMIEKTYIOLMX Lienein A0MmkHb! YA0BNETBOPSATL TpebosaHuam ofobpeHHoN
PerncTpom foKYMEHTauum, BKIOYaloLLen cneunduKaumio 1 OTHET O
BbINOAHEHHbIX UCNbITAHUAX. Bbinnaska cTann AOMKHa BbINONHATLCA B
KNCNOPOAHOM KOHBEPTOPE, 3NEKTPUYECKUX Nevax Niu UHbiM 0A00pEeHHbLIM
Pernctpom cnocoBom. Ctans A0MKHA BbITb CNIOKOMHON ¢ MUKpPOAODaBKaMM
N3MENBYAKOLLMX 3EPHO BNEMEHTOB. Pasmep ayCTEHUTHOIO 3epHa AOMKeH ObITh
He kpynHee 6 6anna (ASTM E 112, TOCT 5639)».

7.2.2.4.1.2 Ctanb ansa ueneit kateropuit R4S 1 R5 nognexuT BakyyMHOW
aerasagum.

MaroToBUTENEM CTanu ANA KOMANEKTYoWUX uenen kateropuia R4S n R5
HeoBXxoanuMOo NPefoCTaBMTL U3rOTOBUTESNIO Lienei cneaylowme faHHble:

1) OnpeaeneHne COAEPXaHWA HEMETaNIMYECKNX BKMIOYEHWIA AN KaXXAOoA NNaBKu.
NomkHa BbITh AaHa KONUYECTBEHHANA W Ka4eCTBEHHARA OLEeHKA YPOBHA
cofiepXaHNs BKIIOYEHWIA; MToATBEPXKAEHA BO3MOXHOCTb UCNOMB30BaHUA CTanu, no
YNOMSAHYTOMY NnapameTpy, B LIeNAX 1 UX KOMMIEKTYHLLUX.

6) MakpoaHasnna, BLINONMHEHHbIA AN KaXA0N NNaBKuU, Ha COOTBETCTRYIOLIMX
obpasLiax, AorKeH NOATBEPAUTL OTCYTCTBME HeAONYCTUMOR OCEBOI NMKBALIMK U
nopucTocTn (nNposoauTtcs B cootBeTcTBuUM ¢ ASTM E381 vnn skBuBaneHTHoMy
€My HaLUMOHaneHOMy CTaHaapTy).

c) PesynbTaThl MCNBITAHWIA, NOATBEPKAAOLMNE HEODXOAUMBIA YPOBEHD
NPOKaNMBaAeMOCTH, BbINOMTHEHHBIE ANA KaXKAOW NnaBkn (TpOBOAUTCA B
cooTBeTcTBUKM ¢ ASTM A255 unu skBuBaneHTHOMY eMy HauuoHanbHOMY
CTaHJapTy).

PesynbraThl YNOMSHYTbIX BblLLE UCMbITAHWA NPUBOAATCA B AOKYMEHTaUWMN Ha
KOMNAeKTyloLwue.

7.2.2.4.2 XuMW4ECKUIA aHarn3 — B COOTBETCTBUKN ¢ 7.2.2.2.2.

7.2.2.4.3 Tepmuveckas obpaboTka.

Bce oTNMBKM Nognexart TepMoobpaboTke B COOTBETCTBUM C NpeACTaBNeHHON Ha
onoBpeHue u opobpeHHon cneundukalnei.

7.2.2.4.4 MexaHudeckue CBOWCTBA.

7.2.2.4.4.1 MexaHnyeckue CBOVWCTBA OTNUBOK NOCHE TepMUYeckon obpaboTku
AOIMKHBI YAOBNETBOPATEL TpeboBaHusm Tabn. 7.2.2.2.3.3. YkasaHHble TpeboBaHus
A5 OTHOCUTENBHOTO CYXKEHUK YMeHblueHbl Ao 40 % ana kateropui R3 v R3S un
no 35 % ana kateropuh R4, R4S u RS.

7.2.2.4.5 MexaHn4eckue ucnblTaHusa.

7.2.2.4.5.1 OTNvBKN ANA UCNLITAHWI NpeacTaBnsawT napTuamn. B naptuio
[LONXHbI BXOAWTL OTAUBKM C NPUMEPHO OAMHAKOBLIMW pasmMepamu, OAHOW NnaBKn
1 oflHOW cafku (Tepmudeckas obpaboTka). OT ka0 napTum oTOMPaoT O4WH
oBpaael| Ha pacTsxeHue 1 KoMnnekT 06pasLoB ANA NCMbITAHUA HA YAAPHBIA
narno.

O6pa3Lpbl OOMKHLI BLIPE3aThCH B COOTBETCTBUN C puc. 7.2.2.2.3.3 1
TpeboBaHusamu pasg. 2.

7.2.2.4.6 YnbTpasByKOBOW KOHTPOIb



7.2.2.4.6.1 ynbTPa3ByKOBOW KOHTPOSb BbINOMHAEGTCH B COOTBETCTBUMU C
npu3HaHHbIMK Peructpom ctaHpaptamn. Metognknm BMECTE C KpUTEPUAMY
AONYCTUMBIX/HEAONYCTUMBIX AedheKTOB AOMKHbI NpeacTasnaTeca B Peructp Ha
cornacosaHue,

7.2.2.4.6.2 OnepaTopkl, BLINOMHAKWWE YyNbTPA3BYKOBON KOHTPOML AOMXKHbI DbITb
Hagnexawmum obpasomM aTTecToBaHbl HA NpeaMeT NPOBeAEeHUs HepaspyLLaKoLIero
KOHTPONS (MMETb, KaK MUHUMYM YpoBeHb || 8 COOTBETCTBMM C NPU3HAHHBIMK
cTaHgapTamu, 6asupyrowummnca Ha ISO 9712, SNT-TC-1A, EN473 wnu ASNT)
7.2.2.3.6.3 Cto npoueHTos (100%) 0TNMBOK AOMKHbLI NOABEPraTbes
YIbTPa3ByKOBOMY KOHTPOMIO HAa NPUeMNemoi Ans 3Toro cragun Npon3BoACTsa U
B COOTBETCTBUMN € 0000peHHoN Pernctpom cneundukaumei.

7.2.2.4.7 MapkupoBKka — B cooTBeTCTBUN C 7.2.2.2.6.

7.2.2.5 Marepnan ona pacnopok.

7.2.2.5.1 Pacnopku, npeaHasHavyeHHble ANA 3BEHBER Lenu, AOMKHBI ObITh
W3roTOBJIEHBI M3 CTanNuW, COOTBETCTBYIOWEN CTann Uenu, U AOMKHbI
YAOBNETBOPATL TPeOOBAHNAM NPeACTaBNEHHOR U cornacoBaHHoOn Peructpom
cneundpurkauuun. B obliem cnyyae, coaepkaHue yrnepoga B CTanu He SOMKHO
npesbiwaTts 0,25 %, ecnn pacnopky yCTaHaBNUBAKTCA Ha MeCTO C
NCNOSTb30BAHUEM CBaPKU.

7.2.3 KOHCTpYKUMS N N3roToBneHve Lenen

7.2.3.1 KoHcTpyKumA

7.2.3.1.1 YepTexu, npeagctasnsaemble B Pernctp ana ogodpeHns, 4omkHbl
CONPOBOXAATLCA pacHeTaMu, AAKLWLMMNA BO3ZMOXHOCTL CNpeaenuTb 0CoOeHHOCTH
N AeTanyu KOHCTPYKUMN LIenu 1 ee KOMNNEKTYIOWUX. YepTexn npeacTasnainTcs
NOCTaBLUYKOM WKW U3FOTOBUTENEM LeNN U ee KOMMNNEKTYIOWKMX. TUnosble
KOHCTPYKUMU NpeacTaeneHsl B ISO 1704. [Ina uenei 6e3 pacnopok
KOHbUrypauus ¥ COOTHOLLEHWE PasMEpPOB AOMKHbI COOTBETCTBOBATH
TpeBoBaHusaM HacTosAwero pasgena. Npumernenne gns uenei 6e3 pacnopok UHbIX
KOHhurypaunii u cooTHolueHui TpebyeT cneuunansHoro ogobpernst Pernctpa. B
3TOM cny4ae Peructp paccMaTpuBaeTt KOHCTPYKUMW Lenn, cKob, BepTNioros Kak
HOBbIE UM HecTaHAapTHeIE U MoxeT TpeboBaTb aHanMsa ycTanocTHOM
AONTOBEYHOCTU U BO3MOXHO NPOBEAEHNE UCMBITAHWIA Ha YCTanocTb Unu
KOPPO3UOHHYK YCTanoCTb.

7.2.3.1.2 lNpuMeHUTENBHO A4NA LUENEN C pacnopkamy YepTexn, NoKasbisakwme
AeTanu KOHCTPYKUMWN pacnopok, NpeacTaBnsaoTes ans nhdopmauun. Pacnopku
OOMKHB! ObITh BAABNEHbI B 3BEHLA Lieny ANns dMKCaLnn Ux B OA4HOM MONCXKEHWH.
®opma n rmybrHa BaaBnMBaHNA pPacnopok He A0S/HKHa OKasbiBaTh

OTPULATENLHOTO BMAHUS HA KAa4YeCcTBO 3BEHLEB.

7.2.3.1.3 MexaHuyeckan obpaboTka coefuHuTenbHbix 3BeHbeB KeHTepa
aonxHa obecnevuBaTh paguyc rantenbHbelX Nepexogos He meHee 3% ot kanubpa
3BEHa.

7.2.3.2 TIpoM3BOACTBO Lienew.

7.2.3.2.1 Obwme TpeboBaHnA.

7.2.3.2.1.1 Llenn JomkHbl U3roTaBnNuBaTbLCH HEMpPEepbIBHOW ANWUHbLL U3
COPTOBOro npokKata MeTOAO0M CTbIKOBOW KOHTAKTHOW CBAPKW ONMaBeHueM.
TepmoobpaboTka A0IKHA NPOBOAUTLCA B NPOXOAHOW neun. TepmoobpaboTka
NapTUSMK He pa3peliaeTcs.

7.2.3.2.1.2 Wcnoneb3oBaHMe coeguMHUTENbHBIX CKOD ANs 3amenbl gedeKTHbIX
3BEHLEB BO3MOXHO TOMbKC MpW NMUCbMEHHOM COrNacuu nokynaTtens, B KOTOPOM



YyKa3blBAETCA KOMWYECTBO W TWUMbl Pa3peleHHbiXx  3ameH.  [IpuMeHeHue
CoeANHUTENbHbLIX 0BUMX 3BEHbEB OrpaHnYMBaeTCs 3-MA Ha Kaxagele 100 M uenw.

7.2.3.2.2 dukcauma napaMeTpoB NPOU3BOACTBEHHOTO Npouecca.
7.2.3.2.2.1 Pernctpy [OMKHbI NpeabABNATLCA 3anWcK Nporpesa NpyTKos,
PEXUMbI CBAPKW ONnaenernem n tepmoobpaboTtku.

7.2.3.2.3 [porpes npyTKoB.

7.2.3.2.3.1 [pu pazorpese MeTanna MeToAoM CONPOTUBNEHUA (ha3a pa3orpeea
AOMKHa ObiTb MPOKOHTPONMPOBAHA ONTUYECKUM NMUPOMETPOM.
CooTBeTCTBYOWAA hUKCauusa TeMmnepaTypbl AOMKHA OCYLECTBAATLCA NO
KpaiHeh Mepe O4WH pas Kaxgble 8 u.

7.2.3.2.3.2 [lpun pasorpese MeTanna B NPOXoAHbIX nevax temnepaTypa
pasorpeBa AomkHa ObiTb NPOKOHTPONMPpOBaHa TepMonapon. CooTBeTCTBYOLWNKE
NoKasaHUA NPUHUMAKTCA 3a TemnepaTtypy nNpyTkoB. KoHTpons TemMnepaTypbl
AOIMKEH OCYLUECTBAATLCH He peXe OfHOro pasa B kaxabie 8 v,

7.2.3.2.4 CTbIKOBaA cBapka onnasieHnem.

7.2.3.2.4.1 [pn CTbIKOBOW CBapKe ONMaBNEHNEM KaXXAOr0 3BEHA OOMKHbI
KOHTPONUPOBATLCA CreayLlne napameTpsbi:

OBKEHWE MALLUMHbBI ANA CTLIKOBOW CBAPKM;

BENUYMHA TOKA KaK DYHKLUWA BPEMEHY,

rMAPABMMYECKOE DABMEHNE.
7.2.3.2.4.2 Oukcaumns napameTpoR A0/HKHA OCYLWECTBNATLEA He pexe 1 pasa B 4
yaca.

7.2.3.2.5 Tepmuueckas obpaboTka uenu.

7.2.3.2.5.1 Lenn aomkHbl NoABepratbCs aycTeHMsaumm npu TemnepaType Bbille
KPUTUYMECKOW TOYKM NpeBpalleHus; TemnepaTypa W BpeMsA  onpesensTcs
W3roTOBUTENEM.

7.2.3.2.5.2 Ecnn npumeHnmo, uenu 4omkHbl NoABEPraTeCa OTNYCKY: TeMnepaTypa
N Bpemsa onpepenslTcs usrotosutenem. OxnaxaeHue nocne oTnycka LOMKHO
NMPOBOAUTLCA CO CKOPOCTLIO, MO3BOMALLEN N3DEXaTb OTNYCKHYIO XPYNKOCTh.

7.2.3.2.5.3 Temnepatypa v BpeMs BblAEPKKM WU CKOPOCTb LENW B NPOXOOHOW
Neyn AOMKHO KOHTPONMPOBaTLCA U PUKCUPOBATLCA.

7.2.3.2.6 MexaHudeckue CBOACTBA

7.2.3.2.6.1 MexaHn4eckue CBOWCTBA rOTOBOW LIENN U €8 KOMIANEKTYIOLMX AOMKHEbI
yAOBNETBOPATL TpeboBaHuam Tabn. 7.2.2.2.3.3. Mecta otbopa npob - B
COOTBETCTBUM C puc. 7.2.3.2.6.1.



Ubpasey ANR WCMEITaHMHA
- KA YOARHEIA H3rMb

Obpazey
Ha

PACTAXEHKHE

PucyHok 7.2.3.2.6.1

7.2.3.2.7 BennunHa npoBOHOIA 1 pa3pbIBHOI Harpy3ku.
7.2.3.2.7.1 BenunuyuHa npoBHOR N pa3psIBHOW HArPy3KyU Lenn U ee KOMNIEKTYIoWnX

yCTaHaBNMBaETCs B COOTBETCTBUM C TpeboBaHuamu Tabn. 7.2.3.2.7.1.

QBpazyy ANA HCRETaHMA

HA YO EHEIR uarub

—

Pacnonoxenne 00pasyoe. 3BeHEA LBMM.

Tabnuua 7.2.3.2.7 .1
dopmynbl pacyeTa NPobHOM W pa3pbIBHOW HArPY3KW, BEC U ANUHA NATU3BEHHOIO

obpazua.

Bervyuna Kateropus KaTeropua Kateropua Kateropusa Kateropun

HarpysKu, R3 R3S R4 R4S R5

kH 3BEeHO C 3BEHO C 3BEHO € 3BEHO C 3BEHO C

pacnopkamu pacnopKkamu pacnopkamm pacnopkamu pacnopkamu

NpoBHas 0,0148 ¢° 0,0180 d* 0,0216 d° 0,0240d 0,0251 d°
(44-0,08d) {(44-0,08d) (44-0,08d) (44-0,08d) {44-0,08d)

PaspbiBHas 0,0223 d* 0,0249 ¢° 0,0274 d* 0,0304d" 0,0320 d°
(44-0,08d) {44-0,08d) {44-0,08d) {44-0,08d) (44-0,08d)

Bennuuua Kateropua Kateropuna Kateropws KaTeropus Kateropuna

Harpy3ku, R3 R3S R4 R4S R5

kH 3BeHo bes aBeHo Gez 3BeHo Ges 3BeHO Dez 3BeHo be3
pacnopok pacnopok pacnopok pacnopok pacnopok

NpoBHas 0,0148 d° 0,0174 d2 0,0192 d° 0,0213 d° 0,0223d"
{44-0,08d) (44-0,08d) {44-0,08d) {44-0,08d) {44-0,08d)

Pa3spbiBHas 0,0223d° 0,0249d* 0,0274d” 0,0304d’ 0,0320d”
(44-0,08d) (44-0,08d) {44-0,08d) {44-0,08d) {44-0,08d)

Bec uenw 3BeHo ¢ pacnopkamn = 0,0219 d

Kr/m

Bec uenu 3seHo Bes pacnopok

Krim Be¢ paccunTbiBASTSS ANA KaX40re TMNA KOHCTPYKUMM U NpeAcTaBnsaeTca Ans

paccMoOTpEHHS

3amepsembin
obpa3ey Uenu

8T 3BEHLEB

MuHuMyM

224

Makcumym

2255d

7.2.3.2.8 HepaspyLallwnin KOHTPONb
7.2.3.2.8.1 Bce roToBble Leny gonxHbl BbiTb COOTBETCTBYIOLLENO Ka4ecTsa,

obecneyeHHOro narotoeutTenem. Kaxaoe 3BeHO 40ONXKHO NPOATH HEOOXOAUMGIA
HepaspyLwanULMiA KOHTPONL B COOTBETCTBUN ¢ 7.2.4.5, no cornacoBaHHbiM ¢ PC

MeTodnkam.




7.2.3.2.9 Pasmepbl 1 AOMNYCTUMBIE OTKNOHEHUA

7.2.3.2.9.1 [luzainy n paaMepbl 3BEHBEB U KOMMNIEKTYIOLMX Lenb U3aenum
AOMKHbI oTBeMaTh TpeboBaHmam MCO 1704:1991 nnu ogobpexHol Permctpom
COOTBETCTBYIOLLEN QOKYMEHTALUMU.

7.2.3.2.9.2 [lonyckalTca crieayloLlme OTKNOHEHNA pa3MepoB 3BEHLEB LENK:

.1 ana puameTpa, 3aMEpPEHHOro 8 BEpLUKHE 3BeHaA:
0o 40 mm; — 1 MM,

ot 40 1o 84 mm: — 2 MM;

oT 84 no 122 mm: —3 Mm;

oT 122 po 152mMmM: — 4 Mmm;

oT 152 no 184Mm: — 6 MM;

oT 184 no 210MM: — 7.5 mm.

Mpumedanune: TniocoBoit Aonyck MOXET cocTasBnate 5 % 0T HOMWHANBHOrO
AvameTpa. Mnowaab nonepevHore CeveHus B BEPLUMHE He AO0IMKHa UMEeTb MWHYCOBbIX
OTKITOHEHWHA;

.2 Ans gnameTpa, 3aMepeHHOoro B MHOM, YeM BEPLUMHA, MeCTe:!

AMaMeTp He AOMKEH UMETb MUHYCOBLIX OTKITOHEHW;

NIIOCOBON OOMNYCK MOXET AgocTuratbh 5 % 0T HOMUHANLHOrO AnameTpa.

B npepcrasneHHon Ana ofobpeHnA OOKYMEHTauMu Ha nOoCTaBKy Lenwu
W3rOTOBUTENEM YKasbiBaeTca NNIOCOBOW OONYCK ANA AuaMeTpa B MecTe CBapKu,

.3 [OMycK No ANWHE MATU 3BEHLEB, YKA3bIBAEMbIN U3rOTOBUTENEM, HE OOMKEH
npeeblWwaTh 2,5 % W He QOMKEH BbITh OTPULATENbHbIM,

4 BCe WHble pasMepbl PpernaMeHTUPYTCs U3rOTOBUTENEM W JOKHLI DbiTh
B npegenax * 25 %, npu 3aTom BCe 4HacTM AOMKHbI AOMKHbIM 0bpasoMm
MOAXOAUTL APYT APYTY,;

.5 3amepbl OTKNOHEHWA 3BEHbEB C pacnopkamu u 6e3 pacnopoK AOSKHbI
BbIMNOMHATLCA B COOTBETCTBMM ¢ Tadbn. m puc. 7.2.3.2.92-1 n 7.2.3.2.9.2-2,
COOTBETCTBEHHO;

6 pacnopku Uenew ¢ pacnopkaMmy ycTaHaBNWBaKTCA B CEpefuHe 3BeHa, NoA
NPAMbIM YIIIOM K CTOpPOHaM 3BeHa. OTKNOHEHUA onpeaensoTcs B COOTBETCTBUM C
Tabn. 7.2.3.2.9.2-1 n puc. 7.2.3.2.9.2-1, npn aToM pacrnopka AO/KHA BbITb NMOTHO
NOAOrHaHa, & ee KoHUbI NexaTth 3anoanuvue ¢ BHYTPEHHEW 4YacTbio 3BeHa.

BepluHa

puc. 72329241

3BE&HO ¢ pacnopkamu - BHYTpEHHWIA paanyc, R 1 HapyXHbii pagnyc AoMmKHbl BbiTb NOCTOSARHLI



Tabnuuya 7.2.3.2.9.2-1

COOTHOLLIEHNA pa3sMepos U AoNYCTUMbIE OTKNOHEHUA Lenn ¢ pacnopkamun

Paamepbi(cMm) puc. | MapameTpsbi HomMuHaNbHbIRA MuHycoBblE MniocoBklie
7.2.3.2.9.2-1) pasmep OTKSIOHEHWA OTKIIOHEHUA

a [nvHa 3eeHa 6d 0,15d 0,15d

b MonosuHa a2 0,1d 0,1d

ANVHbI 3BEHa .
c Uvpvha 3Bena 3,6d 0,09d $.,09d
e OTrknoHeHuns o1 0 rpagycoB 4 rpaayca 4 rpapyca
0OCHK —
R BHYTRUHWA 0,65d 0 -
panuyc

MpumeyaHue: d — HOMMHANbHbIA AMAMETP Lieny, a - peanbHas ANMHA 3BeHa

puc. 7.2.3.2.9.2-2

3peHo 0e3 pacnopok - BHYTPEHHWiA paavyc, R 1 HapyxHbid paguMyc AOMmkHbl BbiTh

NOCTOAHHbI

Tabnuuya 7.2.3.2.9.2-2

COOTHOLLEHUA pasMEPOB U AOMYCTUMbIE OTKNOHEHMS Lienu 6e3 pacnopok

Paamepbi{cM. puc. | MapameTphbl HomMWHanbHBIW MuHycoBbIE [niocoBble
7.2.3,2.9.2-2) pa3mep OTKIIOHEH WA OTKNOHEHWSA
a LnunHa seeHa 6d 0,15d 0.15d
b UwpuHa 3BeHa 3,35d 0,09d 0,09d
R BHYTpUHWA 0,60d 0 -
pagunyc .

anMe‘-IaH We. Apyrue COOTHOWEHWA pasMepoB NO CneunansHoMy COrNacoBaHunio C PeFVICTpOM

7.2.3.2.10 Uenu ¢ pacnopkamu — npuBapka pacrnopok.
7.2.3.2.10.1 MNpueapka pacnopok MoxeT BbiTh 0aobpeHa Ans uenei kateropuin R3
n R3S. Npueapka pacnopok ans kateropunn R4, R4S n RS He ponyckaeTcs, ecnm

OTCYTCTBYET crieuyuansHoe ogobperune Peructpa.

7.2.3.2.10.2 NpuBapka pacnopok, ecny cornacoBaHo, AOIMKHA OCYLLEeCTBNATLCA
00 TepMuyeckon obpaboTku uenu.
7.2.3.2.10.3 KoHub! pacnopkun 4omkHbl BbITh NNOTHG 3aKpenneHbl BHYTPU 3BEHa U
NPUBapPeHbl CO CTOPOHbI NPOTUBONONOXKHOWN LWBY KOHTAKTHOW CBapPKW 3BEHA.




[TpuBapka AoMmKHa ObIT BLINCAHEHA NO BCEMY NEPUMETPY, ECNN HE COrMacoBaHo
WHOE.

7.2.3.2.10.4 [puBapka pacnopok ¢ [iByX KCHLOB HE paspeluaeTcs, ecnu
OTCYTCTBYET cneunancHoe onobperHne PerncTpa.

7.2.3.2.10.5 NpuBapka gomkHa BbINONHATLCA KBANMMMUMPOBaHHBIMA
cBapLmkamn, no onodbpeHHon PerncTpom TEXHONOTMK, CBAPOYHLIMUI
mMaTepuanamMm ¢ HU3KUM COAepXaHnem Bofopoaa.

7.2.3.2.10.6 Pasmep wWBa AOMKEH, KAK MUHUMYM, YAOBNETBOPATL TpeboBaHUsaM
API Cneundoukauus 2F.

7.2.3.2.10.7 Wbl gomkHb! ObITh HAANEXKALLEro KavecTea, Hes TpeumH,
HENpoBapoB, NOPUCTOCTU, NOAPE30R NPEBLILAKLLNX 1 MM

7.2.3.2.10.8 Bce wiBbl AOMKHBI NOABEPTaThCA KOHTPONIO BHELIHUM OCMOTPOM.
Kpome Toro, kak muHumym 10 % oT obLlierc yucna cBapHbIX WBOB AOMKHbI
BbITb NPOKOHTPONMPOBaHbLI MAarHUTONOPOWKOBOW UK UBETHOM
AedeKToCKoNUen nocne BuINOMHEHUS UCNbITAHWIA NPODHOM Harpy3kon. [pu
oBHapyXeHUM HeaoNyCTUMBIX AeheKkTOB KOHTPOMK NOABEPralTCs BCE CBApHLIE
WBbI NPpeAcTaBNEHHOW Lenu.

7.2.3.2.11 MoHTaxHble 3BeHbSA {COEANHUTENbHbLIE 3BEHBLSA).

7.2.3.2.11.1 Anga 3ameHbl gedekTHbIX 3BeHbEB LiEN MOTYT NPUMEHSTLCH
MOHTaXHbl€ 3BEHbSA, N3rOTOBMEHHBLIE NO 0ACOPEHHON Pernctpom metoguke,
nossonswLen n3dexares JONONHUTENLHOW TepMudeckoi obpaboTkm uenun. [na
noAobHbIX 3ameH TpebyeTca oTaensHoe 0f0bpeHNe ANs Kaxaoi kateropun. Mpu
3TOM UCHbLITAHWUA AOIMKHbLI BEIMOMHATLECS HA MAKCMMAaNbHOM U3 3aABNEHHbIX
pasmepe uenu.

7.2.3.2.11.2 NsroToBneHue, yctaHoBKa M Tepmudeckaa oBpaboTka MOHTaXHbIX
3BEHbEB HEe AONXHbl BNUATL Ha CBOWCTBA KOHTAKTUPYIOLWIWX C HUM 3BEHLEB
uenn. TemnepaTtypa AONONHUTENBHOW TepMoobpaboTkm He  OomKHa
npesbilwaTte 250 °C.

7.2.3.2.11.3 Kaxgoe 3BeHO [OMKHO MOABEPraTbCA  UCNbITAHUAM MPOBHORN
Harpy3koM W HepaspylawwMm MeTofaM KOHTPONA B COOTBETCTBUMM ¢ Tabn.
723271 n 7.2.4.5, cooTBETCTBEHHO. [JONOMHUTENLHOE 3BEHO AOMXHO ObiTh
U3roToBNEHO NAEHTUHMHO C MOHTAXHbBIM 3BEHOM; 3BEHO AOMKHO ObITh UCNbLITAHO B
cooTBeTCTBMU ¢ 7.2.441n7.2.4 5.

7.2.3.211.4 Kaxgoe MOHTaXHOE 3BEHO [JOMKHO ObITb  3aMapKUpoBaHo
COOTBETCTBYIOLMM ©OOpasoM: Ha pacnopke - Ans Ueneil ¢ pacnopkamu, unm
HENOCPEACTBEHHO Ha BHEWHEN CTOPOHE NPAMON YaCTn 3BeHa, NPOTUBOMNONOKHO
CBAapHOMY LWIBY - ANA Uenen 6e3 pacnopok. MapkupoBKy cnefyeT BbINOMNHATE B
COOTBETCTBUM € 7.24.7 C [ONOMNHMTENLHLIM YKasaHUEM 4UCNa 3BEHLEB.
KoHTakTupylolme 3BeHbs Takke OOMKHbI ObiTb NPOMAPKMPOBAaHbLI MO pacnopke
W1 NpAMOIA YacTy 3BeHa.

7.2.4 NcneiTauug roToBbIX LUenen.
7.2.4.1 Obwume TpebosaHus.

7.2.4.1.1 HacTtosuwune TpeboBaHus pacnpocTpaHAeTCs, HO He NIUMUTUPYET
TpeboBaHWSA K 3BEHBAM LENEW C pacnopkamu 1 6e3 pacnopok, KOHLEBbIM
3BEHbAM, YBENUYEHHbBIM 3BEHBAM ¥ MOHTAXXHbIM 3BEHLAM.

7.2.4.1.2 Bce Uenn gonmxHbl NoABEPraTbCs UCMbITAHWAM NPOBHOR Harpyskon,
BbIOOPOYHBIM UCMBITARWSAM PA3PLIBHON HArPy3Kon U BbIBOPOUHBIM MEXAHNYECKNM
UCNbITAHWAM MOCNE OKOHYATENBLHON TEPMUYECKON 0BpaboTKN, B NPUCYTCTBAK
npeactasutens Peructpa. Npu Hanuumy y n3rotToBUTENsS COOTBETCTBYIOLLEN
MeToanKK huKcaummn 1 3annucu npobHoN Harpysku, KOTopyto Permctp npustaer
afekBaTHOW NPUHATON cuCTeme perncTpauumn, npegcrasutenio Pernctpa He



0093aTenbHO CBUAETENBCTBOBATL BCE NCMbITAHUSA NPOBHOR HArpy3Koi.
MpenctaBuTens Pernctpa AOMKEH NMYHO yOeaUTBCA B TOM, YTO UCMLITATENbHbLIE
MaLUMHbI OTKANMOpOoBaHb! U COAEPXATCA B YAOBNETBOPUTENBHOM COCTOSIHUN.
MNepen “cnbITAaHUAMK LUeNb He JOMKHA MMETL CINESOB OKANWHbI, KPACKU UMW WHOMO
nokpbiThA. Llens aomkHa nogeepratbCa NeCKQCTPYWHOW M aApobecTpyrnHOW
obpaboTke.

7.2.4.2 VicnoitaHW| NpoBOHOW M paspbiBHOW Harpyakamu.

7.2.4.2.1 Bcsa uenb A0NXHA BbIAEPXKMBATL UCMbITAHUS NPOBHON Harpyskon,
npuBefdeHHon B Tabn. 7.2.3.2.7.1 6e3 paspylweHuil n 6e3 TpelUH B CBAPHOM LLBE.
®akTnyeckaa npobHasi Harpyska He LOMKHA NpesbiwaTh Tpebyemyto Gonee Yem
Ha 10 %. Mpwn BbISBNEHUW NNACTUYECKOW AgecbOopManvi B pacnopKax LUenu,
UCTBITAHUA cneayeT NpogormkaTh NPy HarpysKke, HE NPEBbLILLIAILEN BEMUYNHY,
YCTaHOBNEHHYIO NpYU NepBOHAYanNbHLIX UCTBITAHWAX LENU, NMPOBOAUMLIX BO BpeMS
NPM3HaHUSA NPEANPUATUSA.

7.2.4.2.2 VIcnbiTauna paspeIBHOW Harpys3kon BBINOAHAKTCA, NO KpalHeh mepe, Ha
OLHOM Tpex3BeHHOM obpasue, otobpaHHOM OT NpeAcTaBNAEMOl K MnocTaske
Uenn Unu Uenu, U3roTOBMEHHONW B TO e BPEMS X NO TOW e TexHonornn. Yactorta
UCNBITAHWIA U YUCNO TPEeX3BEHHbIX 00pasLoB, OTOUpaeMbIX OT Lenu, onpeaenseTcs,
ucxoan ua TpebopaHum Tabn. 7.2.4.22 n c y4eTOM TOrO, YTO K UCNbLITAHUSM
AOMKHBI  DbITb  NpeacTtaBneHbl  Tpex3BeHHble o6pasubl  Kaxaond nNnasku.
PesynbTathl MCNbITAHUA CUMTAKOTCH yAOBNETBOPUTENbHBbIMKM, ecnn  obpasubl
BblAepXanu COOTBETCTBYIOLLYIO pa3spbiBHYO HArpysky B TedeHue 30 cekyHa
Bes paspyweHua n obpazceaHus TPELUWH B MECTaX CBapKU.

Tabnvya 7.2.4.2.2

AnuHa yyactka uenu ans otbopa obpasuos NpY MCNBITAHUW PA3PLIBHONA HATPY3KOW M ONpeaeneHun
MeXaHWYeCKUX CBOUCTE

Kannbp uenu, mm HnunHa yyactka uenu, m
o —48 91
49 — 60 no
61—73 131
74—385 152
86 — 98 175
99— 11 198
112 — 124 222
1256 — 137 250

138— 149 274
150— 162 297
163 —175 322

7.2.4.2.3 Ons uenen gnametpom bonee 100 MM B kayecTBe anbTepHaTUBbI
obpasubl ANA UCTBITAHVIA PA3PbIBHOK HArpy3Kol No cornacoeadvio ¢ Peructpom
MOryT COCTOSITb U3 OAHOrC 38eHa. [py cornacoBaHuu AOMKHLI BbITh
npeacTasnNeHbl AaHHble, NOATBERKAAIOLME BO3MOXHOCTE NPUMEHEHWS
anbTepHaTUBHOro BapuaHTa. MNpu ncnonb3cBaHUKM anbLTEPHATUBHLIX 0DPa3LOoB,
Kaxablil n3 oBpasyoB AoMKeH NpeacTaBnaTbL OAHY NNaBky. YacToTa ucnbITaHui -
B COOTBETCTBMM ¢ Tabn. 7.2.4.2.2.

7.2.4.2.4 Ecnn BO3MOXHOCTW UCMbITATENbHLIX MALLUH OrpasuYeHsl B
obecneveHnn OMKHBIX HArpy3oK, NO COrNacoBaHWIo ¢ PerucTpom MoryT BeiTh
NpYMEeHeHbl Apyrue MeToabl.

7.2.4.3 Pasmepbl 1 4oNyCTUMBbIE OTKIIOHEHWS.

7.2.4.3.1 3amepbl uenu BeINOMHATCA NOCMNe BbINONHEHUSA UCNbITAHUA NPOBHON
HarpyskoW, kak MUHUMyM Ha 5 % OT Yncna 3BeHbLEB B COOTBETCTBUM ¢ 7.2.3.2.7.1.

7.24.3.2 [InvHa Bced uUenu onpefenseTtcs nyTeM 3aMepoB y4acTKOB MO NATb
3BeHbeB. [lepBoMmy 3amepy noanexaTt nATb 3BEHLEB, PACMONOXEHHbIX 3a
NEpPBbIMU NATHIO 3BEHbAMU Uenk. B cneagyowmii 3amepsaemblil y4acToK M3 NsTr



3BEHLEB AOIDKHbI BKMIOMATHCH, N0 KpalHeln Mepe, ABa 3BeHa U3 NpeabiayLmnx
naTm, U T. 4. 3aMmepbl ANWHLI LenW npeanoyTUTENBHO MNPOU3BCAUTL NPU
pacTaAXeHWU ¢ Harpyskoi ot 5 go 10 % oT MUHMMANLHOIO 3HAYeHUA NPOOHON
Harpysku.

7.2.4.4 Mexanu4yeckme UCnelTaHns matTepuana rotosou Lenu.

7.2.4.4.1 3BeHbA oNAa U3rotoBneHns obpasuoB 4NA MEXAHUYECKNX UCTIbITAHWUA
OTAENATCS OT rOTCBON Uenu, NpoLluegLien TepMmuyeckyo obpaboTky. M3 3BeHa
BbIpe3aeTca oauH obpasel ANA UCNbLITAHUIA Ha pacTsXXeHWe u AeBATL 00pa3yos
ANA UCNbITaHWA Ha yoapHbIA narnb:

obpasey A4nA  UCMbITAHUA HA pacTskeHMe — W3 yyacTka 3BeHa,
NPOTUBOMNONOXHOTO CBapHOMY LLBY;

0AWH KoMnnekT obpasuUoB ANS UCNbITAHMA HA yAAPHBIA M3rMb — n3 yyacTka
3BeHa, NPOTUBONOMNOXHOIO CBAPHOMY LLBY;

OOVH KOMNNEKT o0pas3uoB ANS WUCNbITAHWA HA yAapHbIA K3rmb — u3
M30TrHYTOro y4acTka 3BeHa,

04MH KOMMNNEeKT obpasuoB AN WCNbITAHWMA Ha yAapHLIA N3rubd, Beipe3aeTcs U3
y4yacTka CBapHOro COequHEeHNA 3BeHa (Haapes Nno LeHTpy).

7.2.4.4.2 YacTtoTa ncnbiTaHnin Ha yaapHsIA n3rnd - B cooTBeTCTBUMK C Tabn.
7.2.4.2.2. MexaHn4eCckne CBONCTRA ACMKHbI YAOBNETBOPATL TpeboBaHusam Tadn.
7.2.2.2.3.3.

7.24.43 Mpn  ycTaHoBMBLUEMCA npou3BoAcTBeE n  cTabnnbHoOCTK
YAOBNETBOPUTENbHBLIX PE3YNbTATOB WUCMBITAHWA (CTATUCTUHECKUE [AaHHbIE)
Perncrp MoXxeT gonycTnTb yMeHblleHne obbemMa UCMbITaHUA Ha YAApHLIA U3rnb
M3 N3OMHYTOrO y4acTka 3Beha.

7.2.4.5 HepaspywaiolwMid KOHTPOIb.

7.2.4.5.1 Tlocne neneliTaHMin NPoBHON Harpy3Kkoit BCA NOBEPXHOCTL KAXKAOIO 3BEHA
Leny v KOMNNEKTYIoLWLWX U3OENUA NOONEXUT HApYXKHOMY OCMOTPY, NPOBEpKE
pasMepoB 1 B3aMMONOABWKHOCTW 3NEMEHTOB U M3denui. [par, HepoBHOCTK
NOBEPXHOCTW, 3ayCeHLbl A0MKHLI BbITh 3awunuoBaHrsl NO KOHTYPY. Ha noBepxHocTH
n3aennin He A0MKHO BblTb AedeKTOB NpoKaTa, NOBEPXHOCTHLIX TPELLMH, BMATUH,
Hagpesos u boposf, ocobeHHo B palicHe dmKkcaynn NpyTka Npu ceapke
onnasneHuemM. Pacnopkun 3seHbeB ACMKHbI ObiTe HAAEXKHO 3akpenneHsb!. Llens ans
ocMoTpa fommkHa BelTb pacnonoxeHa Takvm obpasom, 4Tobel UMencs OocTyn Ko
BCEM €€ NOBEPXHOCTAM.

7.2.4.5.2 Hepaspywalwmi KOHTPONb OOMKEH BbINOMHATLCA B COOTBETCTBUU C
NPU3HaHHLIMKW CTaHZapTamn W MeToauKamKn, a TakKe CcOornacoBarHbIMA C
Pernctpom KputepuamMmn AonycTUMbIX/HEAONYCTUMbIX aedekToB. OnepaTopsl
AONXHbI UMEeTb HeoBXoANMYH KBanMUKauuK, COOTBETCTBYOLLYID Kak MUHMMYM
Il yposHIO cornacHo cTargapTam 1ISO 99712, SNT-TC-1A, EN 473 nnu ASNT nnu
NPU3HAHHBIM HaUMOHANLHBIM CTaRAAapTaM, Ha UX OCHOBE.

7.2.4.5.3 [10BEPXHOCTL KaXZ0Oro 3BeHa uenu 8 obnacTn cBapHOro LWBea, BKHoYan
NOBEPXHOCTL, 0DXBATLIBAEMYIO 3aXXUMaMN NPU CBapKe, a Takke B obnactn
NpuUBapKN pacnopok, OOIMKHA NogBEepraTbCa MarHMTONOPOLLKOBOMY METOAY
KOHTpOnNs, ogobpeHHomy Permctpom. CornacoBaHuio ¢ Pernctpom noanexar
COOTBETCTBYHOLME METOANKN N obopyaoBaHue. [lononHutensHo Ha 10 % 3BEeHLEB
MarHUTONOPOLUKOBBLIA KOHTPOMNb ACMKEH BLINOMHATHCA NO BCEA AOCTYNHON
KOHTPONH NOBEPXHOCTU. [TOBEPXHOCTL 3BEHLEB U NOBEPXHOCTL CBAPHOIO LIBA HE
AONXHb! UMETb TPELLWH, HENPOBAPCB, NOPUCTOCTMU.

7.2.4.6 [OoBTOpPHLIE UCMBITAHUNA U KPUTEPUU PEMOHTA.

7.2.46.1 Ecnu anvHa 3aMepeHHbIX NSTU 3BEHLEB Kopouve NPEeAnucaHHoW, uenb
MOXeT DObITe pacTaHyTa Harpyskoi, NPeBbIWAOWEN COrmacoBaHHyl NpobHYHo,
npu 9TOM BENUYMHA STOW Harpyskn He [OMKHA NpeBblllaTe Of0BpEHHYIo



PerucTpoM Ons AaHHOW Ueny. PacTskeHuio SOJDKHbl NoABepraTeCsl TOMbKO
BbiOpaHHble cny4aHo oTpesku uenu. Ecnu anuHa oTtpeska uenk npepbiliaeT
COrNacoBaHHBIE OTKNOHEHWS, JTOT OTPEe30K AomkeH OblTh  Bblpe3aH B
cooTBETCTBUMN C 7.2.4.6.2.

7.2.4.6.2 Ecnn Ha OTAEnbHLIX 3BEHbAX OOHapyeHbl HeJonycTumMble fedekTb
WNK 3BEHbLSA HEe OTBEeYaloT APYTMM YCTaHOBMEHHbIM TpeboBaHUAM, TO AedekTHble
3BeHbA MOTYT ObiTb YyAaneHbl, a Ha WX MeCTO YCTaHOBMEHbl MOHTaXHble
(coeanHMTenbHble) 3BeHbs. Tepmudeckas obpaboTka M TEXHONOTUS 3aMeHbl
ABNAIOTCH NpedMeToM cneuyuansHoro cornacoeanus ¢ Perncrpom. [pyrve
MeTOAbl PEMOHTa ABNATCA NPEAMETOM NUCbMEHHOro ofobpeHus Pernctpom n
KOHEYHOro nokynaTens.

7.2.4.6.3 Ecnu TpewwuHbl, nogapessl unu gedektsl obHapyXeHbl Ha CBapHOM
COeANHEHWM MPU OCMOTPE MM MarHWTOMOPOLLKOBOM KOHTPOME OHW MOTYT BbiTh
yoaneHel 3a4ucTKOW, HO Ha rmybuHy He Bonee 5 % pwawvetpa 3BeHa npu
obecnevyeHUM NNaBHbIX NEPEXOAOB K MOBEPXHOCTU. OKOHYATESbHbIE pasmepsl
JOMKHbI YACBNETBOPATL NPU3HAHHBIM CTakgapTaM Wunu Apyroi cornacoBaHHON
c PerncTpom gokymeHTaumy.

7.246.4 Ecnu npu ynbTpasByKOBOM KOHTPONE CBApPHOIO COEAUHEHUS
OBHapyXeHbl HEAONMYCTMMblE BHYTPEHHWE AedeKThi 3BEHO NOANEXUT 3amMeHe B
cooTBeTCTBUN € 7.2.4.6.2.

7.2.4.6.5 Ecnu B 3BEHE OAWH WM HECKOMNBKO U3 YNOMAHYTbIX pa3MepoB, TaKUX KaK
ANWHA, LWMPUHA U COOCHOCTb PachOPKU, HE COOTBETCTBYIOT TpebyemMbIM, AOMKHbI
ObiTb BbINONHEHbl CPABHUTENbHLIE 3aMepbl Ha He MeHee, Yem 40 3BeHbsix; no 20 ¢
KaKOOW CcTopoHbl OT AedexkTHoreo 3BeHa. Ecnv ogwH U3 pasmepoB He
YKNaAblBAaETCA B AOMYCKAEMblE OTKNOHEHNA bonee Yem Ha 2 3BEHbSX, BCE 3BEHbSA
noanexaTt COOTBETCTByOLUMM 3amepam. 3aMeHa [JdedekTHelX 3BeHbeB - B
COOTBETCTBUM C 7.2.4.6 2.

7.2.4.6.6 Ecnu npu CNbITaHUSAX paspbliBHOW HArpy3kon NPoU3oLUNG paspylieHue,
00 3TOM HemeaneHHo aonxeH ObiTb NponHGPOPMUPOBaAH NPeacTaBnTENb
PerncTtpa, ocywectensaowuin Habnwaere. Cnyyain gornxkeH dbiTb
sapernctpupoBaH. MNpeacTasuTento Pernctpa gomxHbl 6biTh NPefocTaBneHs|
COOTBETCTBYOLWME pasbsAcHeHus. [lBa gononHUTENLHBLIX 0bpasua, OT Toro Xe,
yXe NPeACTaBNeHHOro y4acTka uenu (cMm. Tabn. 7.2.4.2.2), BOMKHbI ObITh
NOABEPTHYTEl UCNBITAHWUIO HA PA3PBIBHYIO HArpy3ky. Ha ocHoBaHuu
AONOXMTENbHBIX PE3yNbTAaTOB AONONHNTENBHbBIX NCALITAHUA U pe3ynbTaToB
nuccnegoBaHMA Criydast paspyLLeHUs MOXET DbiTb NPUHATO PELUEHUE O NPUEMKE
NPEeACTABNEHHOIO K UCNbITAHWAM ydacTka uenw. [pn oTpuuarensHbix
pesynbTatax xoTa 6bl N0 OQHOMY U3 OOMOMHUTENbLHBIX UCbITAHUIA
NpeAcTaBnAeMblid y4acTok Lenn bpakyeTcsa U NOANEeXUT 3aMeHe B COOTBETCTBUN C
72462,

7.2.4.6.7 Ecnu npu uUcnbITaHUAX NPoBHON Harpy3KoW NPOM3oLLNo paspyLueHue, ob
3TOM HEMEANEHHO A0MKER ObiTb NPOUHGOPMUPOBAH NpeacTasuTens Pernctpa,
ocyLlecTBnsWmnin HabnwoaeHne. Cnyyai AormKkeH OblTb 3aperncTpupoBaH.
Mpeactasutenko Pernctpa gormkHbl Bb6ITh NpefocTaBeHbl COOTBETCTRYIOLWINE
pasbacHeHus. Ecnn npu 3TOM paspylueHne npomsowno Ha AByx unu Gonee
3BEHbAX, TO NPeACTaBNAeMbliA y4acToK Lenn bpakyeTcs.

Heobxoanmble obcnenoBaHus AomKkHbl OblTb BLINOAHEHBI HA SPYINX yHacTKax
uenu (cMm. Tabn. 7.2.4.2.2), ncxoas v3 aHanusa BbISBNEHHbLIX NPUYMH pa3pyLUeHns.

7.2.4.6.8 B gononHeHne K NpoBeAeHHbIM 0BCneaoBaHUAM paspyLeHnik npu
UcnbiTanuax NpobHoW Harpyakon, ABa obpasua ANsA NCNbITAHUA PaspPbIBHON
Harpy3kol oTOUPAaloTCA C KaXKA0W CTOPOHBLI OT paspylUeHHoro 3seHa. Ha
OCHOBAHWW NONOXUTENbHLIX PE3ybTaTOB 4ONCNHUTENBHBLIX UCMbITAHWMA U
pe3ynbLTATOB UCCNefoBaHNUs CnyYas paspyLUeHns MOXeT ObiTe NPUHATO pelleHne
0 NpUemKe NpPeacTaBieHHOro K UCNLITAHUAM y4acTka uenun. flpu oTpuuarenbHbIx



pesynbrarax xoTs Ob! NPU OAHOM U3 AONONHUTENbHbIX UCNBITAHUIA
npeacTaensemMslv ANA UCNbITaHWA NPOOHON Harpy3kol y4acToK Lenu bpakyeTcsa u
NOANEXWT 3aMEHE B COOTBETCTBMU C 7.2.4.6.2.

7.2.4.6.9 Ecnun pe3ynsTaThl UCNBITAHWMA COPA3LOB Ha pacTaXeHve
HEeY4OBNETBOPUTENbHbIE, MPOBOAATCA NOBTOPHBIE UCNbITAHUA cornacHo 1.3.4.2.
lNpu oTpULaTeNbHbIX pesynbTaTax XoTd Bbl NPy OA4HOM U3 AONONHATENbHBLIX
UcnbITaHWA NpeacTasnNAEMbI ANs UCMbITAHWIA y4acTok Lenu BpakyeTcs un
NoOANEXUT 3aMeHe B COOTREeTCTBMN C 7.2.4.6.2.

7.2.4.6.10 Ecnu pe3ynbTaThl UCMNbITAHUA 0OPA3LUOB HA YAAPHbLIA U3rnd
HeyfA0BNEeTBOPUTENbHbLIE, MPOBOAATCA NOBTOPHLIE UCNLITAHMA corflacHo 1.3.4.2.
Mpu oTpULaTenbHBIX pe3ynbTaTax AOMOSTHUTENbHbIX UCMBITAHURA
npeacTasnAeMblil ANA UCNbITaHKA y4acToK Lenn BpakyeTca u NoAnexuT 3aMmeHe B
cooTBeTcTBUN € 7.2.4.6.2.

7.2.4.7 Mapkuposka.
7.2.4.7.1 Llenb agomkHa BbITh MapkupoBaHa B cneayowux Mecrax:

- Ha KaXgoM U3 KOHUOB;

yepes uHTepBan, He npesblwarowmin 100 m;

Ha MOHTaXHbIX 3BEHbAX,

HA 3BEHBAX, CNneadyrLlwnx 3a ckoBbamMm UN MORTaXHbIMU 3BEHBSIMW.

7.2.4.7.2 Bce MapKnpOBaHHbIe 3BEHbLSA A0MKHbI ObiTk yKa3aHbl B cepTudgukarte
N3roTOBUTENS U MapPKUPOBKA OOMKHA AaBaTbh BO3MOXHOCTb OrNpedensTe Havyano u
KoHel uenu. B gononHeHue k npuBeaeHHbIM TpebosaHUsaM No MapKNpoBKe
nepBoe 1 NocnegHee 3BeHbA KaXKAoro 0TASNbLHOro y4acTka LUenm Nenofb3yemMoro
B Lenax HENPEepbIBHOIO NPOoN3BOACTBA BOIMKHBI OblTh OTMEYEHEI 1
COOTBETCTBYHOLWNM 0Dpa3om 3amMapKUpOBaHbI.

MapkupoBka AomKHa ObITh BLIMONHEHa METOAOM, MO3BONAKLMM OTYETMMBO
yuTaTb €€ B TEYEHWUE BCErO CPOKa CryObl Lienu.

7.2.4.7.3 MapknpoBKa LLeNU BLINONHAETCH Ha pacrnopkax 3BEHbER W A0MKHA
BKIIOMATL CnefytoLlee:

KaTeropuio Lenu;
HoMep CBUOSTENLCTBA,;
knenmo Peructpa.

7.2.4.7.4 Homep Ceuaetensctea MOXeT ObiTb 3aMEHEH HA COKpaLLEHHOe ero
0b0o3HaYeHWe, ecrnn Ha 310 MMeeTcs ykasaHwe B CBuaeTenscIse.

7.2.4.7.5 CBnaeTennpCTBC Ha Lenb ACMKHO COAep¥aTh MHCQOPMALMIO 0 Yucne v
PAaCNoSIOXeHNN MOHTaKHBLIX 3BeHbER. Homep CBUAETENBCTBA Y HOMEP 3aMEHEHHOTO
3BEHa MOMyT BblITb 3aMEHEHBI Ha COKpaLLEHHOE 1X 0B03HAYeHWe, ECNAU Ha 3TO
UMeeTCs ykasaHue B CengetenscTie.

7.2.4.8 JoxymeHTaums.

7.2.4.8.1 B 3axniodeHue, U3rotoButens Leneil AoMmKkeH oopmuTe B chopme Bykneta
pesynbTaThl 0CMOTPA LieNW 1 0TYET 06 UCNBITAHUAX AN KSXKA0W HENPEPLIBHOM
ANWHBI Lenu. 3ToT ByKNeT AoMKeH BKMIOYaTb pe3ynbTaTel BCEX 3aMepoB, oT4eT 06
UCMbITAHUAX U OCMOTPAaXx, OTYET O HEPA3PYLLALEM KOHTPONE, 3annch PEXUMOB,
KOHTPONMPYEMbIX B NPOLECCe NPOU3BOACTBA, a Takke Mobble HECOOTBETCTBUS,
KOppeKkTupyloLue JencTBrUA U pEMOHTHbIe paboTst u doTorpachum.



7.2.4.8.2 [Ing Ka»kOoW OTAENBHCW HENPEPLIBHOW OIVHBI Lieny AOMKHO BblAABaThLCA
oTaensbHoe CBUaeTenbLCTBO.

7.2.4.8.3 Bce conpoBoguTenbHbie AOKYMEHTbI, MPUNOXKEHWUA Y OTYETBI A0KHBEI UMETL
CCbINKY Ha Homep CengeTenscTaa.

7.2.4.8.4 VarotoBuUTent JomkeH obecnevmnsaTte COXPaHHOCTL U AOCTYMHOCTL BCER
NPOW3BOLCTBEHHON JOKYMEHTaLMK B Te4eHue He meree 10 neT.

7.2.5 McnbiTaHWs U OCMOTP KOMNAEKTYIOWNX Lenen.
7.2.5.1 OBuwme nonoxeHus.

7.2.5.1.1 Hactoswmi pasgen pacnpoctTpaHsaeTcs, HO He NMMUTUpYET TpeboBaHmA
K TEGKUM KOMNJIEKTYIOWMNM KaK MOHTaXHbIE COEANHUTENBHbIE CKODbI, KOHUEBbIE
ckoObi, BEPTNHOXKHBbIE CKOBbI.

7.2.5.1.2 Bce KoMNNeKTyLKe Leneil nocne ux OKOHYaTenbHONn TEPMUHECKON
06paboTKM U B NPUCYTCTBUM NpeacTaBuTens Pernctpa gormkHel NogBepraTsca
NCMNbITAHMAM NPODHON Karpy3koi, BbIOOPOYHbLIM UCTIBITAHUAM Pa3PbIBHOW
Harpy3komn n BbIBOPOUYHbBIM UCHLITAKUAM NO ONPELAENEHUI0 MEXaHUHECKUX CBONCTB.
Ecnu y nsrotoButens nmeeTcy] COOTBETCTRYOLLEE 0BopyaOBaHUE U METOAUKA,
NO3BONAOWNE BECTW 3aNMCh UCNBITAHUA NPODHOW Harpyakon, a NpeacTasuTens
Perncrtpa yaoBneTBOpAeT UMEIOLLIAACa cUcTeEMa, TO NPUCYTCTBUE NpefcTaBuTens
Pernctpa npu atux ncneitanusx He TpebyeTcs. MNMpeactasutens Pernctpa nuyHo
AomkeH ybeauTbCa B TOM, YTO UCNbITaTENbHbBIA CTAH HAXOAUTCA B
yAOBNETBOPUTENBHOM COCTOSIHUM U CBOEBPEMEHHO KannbpoeaH. Nepen
ucnblTaHuaAMN NpeacTasmTens Pernctpa gomkeH ybeanTecsa B TOM, HYTO
KOMMIEKTYIOWWNE HEe MMEIT OKalnuHbI, Kpacky UNW UHOTO NOKPLITUSA.

7.2.5.2 UcnbiTaHna npobHOR 1 paspbIiBHOW Harpy3Kon.

7.2.5.2.1 Bce KoMmnnekTylowme AOMKHbI NoABEPraThea NpobHON Harpy3koi
COOTBETCTBYIOLLEW LIENW C pacnopkamn, ANA KOTOPOW OHU NMpefHasHayeHbl.

7.2.5.2.2 KoMmnnekTyoLwme uenu 4OMKHbI BbiTb UCNbITaHbl Pa3PLIBHOW HArpy3Kown,
COOTBETCTBYIOLLEN KAaTEropun 1 pasmepy Lenn Ans KOTOPOW OHN

npegHasHadedsl. MNo kpanHen mepe, 0AHO KOMNNekTyrLwee 0TOnpaeTcs Ana
WCNBLITAHUA OT KAXL0W NAapTUU UNU KaXAbIX 25 KOMNAEKTYIWmMX (B 3aBUCUMOCTH
OTTOrQ, YTO MeHbLUE). [nA eAUHNYHbBIX KOMNNEKTYOLWMX U KOMMIEKTYIOLWIMUX,
N3roTasnMBaeMbIX ManbIMN NAPTUAMK (MEHEE 5), BLINONHAKTCH aNbTEPHATUBHLIE
WCNbITAHUA, KOTOPbIE ABNAOTCA NPEAMETOM CNEUNansHOro PaccMoTpeHus.
AnbTEpHATUBHbLIE UCMBLITAHUSA AOMKHbI BbITh 0406peHb! Pernctpom.

7.2.5.2.3 [MapTns KOMNNEKTYIOWNX ANs UENen B cooTBeTCTBUN € 7.2.2.3 1n7.2.2.4
onpegenaeTcsa Kak CoCToAwas u3 u3aenuin O4HOM NNaskv U O4HOIC PEXUMA
TepmoobpaboTku.

7.2.5.2.4 KomnnekTytolme, npolweaLlune UCNbITaHUA pa3pbiBHON Harpy3Kkomn
A0M¥HbI BbITE UCKIIOYEHb! U3 NpoLecca U He MOTYT ObITb MCNOMBL30BAaHbI NO
Has3Ha4YeHWO 3a UCKNIOYEHUEM CNyYas, U3NOXEHHOro B 7.2.5.2.5.

7.2.5.2.5 Ecnn npeabanatoTca KOMNMEKTYIOWUE YBENUYEHHOTO pasMmepa, Unu
KOMMMNEKTYIOWNE, U3TOTOBNEHHLIE M3 MaTEpUAana ¢ BbICOKUMU NPOMHOCTHBIMY
XapakTepucTukammn, To No cornacoBalno ¢ Peructpom, oHWM MoryT ObiThb
MCMOMNb30BaHbl NC HA3HAYEHNIO MPW BBINONIHEHUW CNEAYHLWX YCOBUNA:

.1 xOMNNeKkTyloLWwmMe yeneLlHo BbiaepXanu UCNbITaHUsA PaspbiBHON HArpy3KoN,
COOTBETCTBYIOLIEN LIENK 4N KOTOPbIX OHWU NpeaHasHaqYeHbl;

a TaKkkKe



.2 BbINO YAOCTOBEPEHO, YTO HArpy3ka Npu ucnbITaHUAX He MmeHee yem B 1,4 pasa
NPeBOCXOANT PA3PLIBHYIO HArpy3Ky COOTBETCTBYHOLLYIO UENW, ANS KOTOPOW
KOMMNAEKTYOLLWE NpefHa3HayeHsbl.

7.2.5.3 Pasmvepbl 1 AONyCTUMbIE OTKNOHEHWA.

7.2.5.3.1 o kpaitHei Mepe, Y 0OHOTO KOMMNEKTYIOLIero naaenusa (0auH tun,
pa3sMep ¥ HOMUHanNbLHAA NPOYHOCTL) U3 25 NpenbABMEHHbIX NOCe NCNbITaHUN Ha
NpoBHYIO HArpy3Ky AOSKHbLI BbITh NPOKOHTPONMPOBaHLI pasmeps!. IsroToBuTerns
AO0IMKeH obecnevnTb pes3ynbTaThi, COOTBETCTBYOWME TpeboBaHUAM NoKynaTens.

7.2.5.3.2 Ha KoMAnekTyoLwmWe pacnpocTpaHalTea creayowmne AonyCcTuMble
OTKINOHEHWA OT 3aaHHbIX pa3Mepos:

.1 HomuHanbHbI AvameTp: +5 %, - 0 %;
2 Opyrue pasmepsl: + 2 %.

YNomsiHyThle JONYCTUMbIE OTKIIOHEHUA HE NPUMEHUMBI 415 06paboTaHHbIX
NoBEpPXHOCTEN.

7.2.5.4 MexaHuU4ecKkue UCnbITaHus

7.2.5.4.1 KoMmnnekTywowme AOMKHbI NOABEepraTeCA UCNbITAHWAM NO oNpedeneHnto
MEeXaHUYeCKX CBONCTB B COOTBETCTBUU ¢ 7.2.2.3 n 7.2.2.4. OBpasubl OMKHbI
BbIpe3aThca U3 Npo6, 0TOOPaHHLIX OT NPOLLEALUMX UCMBITAHNA MPOBHOR Harpyskown
NONHOPA3MEpPHbIX KOMMNNEKTYIOLLMX, TepMOooOpaboTaHHbIX COBMECTHO C
KOMMNEeKTYOWUMIA N3AENUAMM, KOTOPLIE OHU NpedcTaensoT. Ncnonb3osaHune
O0TAENbHbLIX Npod He pa3peLllaeTcs, 3a UCKINOHEHMEM CNy4aeB, YKa3aHHbIX B
7.254.4.

7.2.5.4.2 OT1G0op 06pa3uoB 0T KOBaHbIX CKOD.

OT KOBaHbIX HepaszbeMHbIX CKob 1 KoBaHbIX ckob KeHTopa Tpu obpasua Ha
yOAapHbIA M3rnb U OAWH Ha pacTsHKEHNe OTOMPAlOTCH OT BepLUMHbI CkoBbI. Ecnu
reomeTpua ckob (ckobbl Manore guaMeTpa) He NO3BONSET Bhipe3aTb obpasLbl Ha
PaACTHKEHWE OT BEPLLUMHBI, TO OHU MOTYT OTOUPaTLCA OT NPAMOro y4acTKa cKoDbl.
MexaHuuyeckvie CBOMCTBA U BenuuuHa paboTel yoapa AOMXHb! YA0BAETBOPATh
TpeboBaHuam Tabnuup! 7.2.2.2.3.3 ans 0Bpasyos, BbIpe3aHHbIX COTMAacHO puc.
7.2.2.2.3.3 (MecTO BbIpe3Kkun 06pa3uUoB Ha yaapHbIA 3rnb — BHELWHWA pagnyc)

7.2.5.4.3 O160p 06pasLOB OT NUTbIX CKOD.

OT NnTLIX HEpa3bEMHbIX CKoD 1 NUTbIX ckoB KenTopa obpasubl Ans onpeaenexus
MeXaHWYEeCKUX CBOMCTB MOIyT OTOMPAKTCA OT NPAMOTo yvacTka ckobd.
MexaHu4eckue CBOMCTBA W BenNuYUHa paboThl yaapa AOMKHbI YA0BMETBOPATh
szegozngémm Tabn. 7.2.2.2.3.3 gns obpasyos, Bblpe3aHHbIX COrnacHo puc.
7.2.2.2.3.3.

7.2.5.4.4 Mecrta otbopa npob KOMNNEKTYIOWNX UHOW TEOMETPUYN, YEM YNOMAHYTO
Bblle, BbIOMpalTCa No cornacoBanmnio ¢ Pernctpom.

7.2.5.4.5 MNpwn nugnsngyancHoOM NPOU3BOACTBE MW NPOU3BOACTBE
KOMMNEKTYIOLUX MarnsIiMn napTuammn (MeHee 5 ToHH) Peructpy moxeT bbiTb
NPeanoXeHa anbTepHaTUBHAA CXeMa MeXaHN4ecKux ucnbiTadni. Mpu atom
Kaxgoe npegnoxeHue ans Peructpa AoMKHO DbiTs JeTann3nposaHo
N3roTOBUTENEM U CONPOBOKAATLCA NPeACcTaBNeHNneM COOTBETCTBYIOLEN

npoueaypbl.

7.2.5.4.6 MapTua KOMNAEKTYOLWKNX ANA Leneil B cooTBeTCTBUM € 7.2.2.3 n 7.2.2.4
ONpeAenaeTca Kak CoCToALan U3 13genui ogHon NNaBk1 U OfHOTO pexuma
TepmoobpaboTiu.

7.2.5.4.7 MexaHu4eckre UCNbITaHWsA Takux AeTanein, Kak WTbipy BeINONHAKTCH Ha
npobax cornacHo puc. 7.2.2.2.3.3, oTobpanHbIiX U3 cpeaHel ANUHbI XKePTBEHHOro
LUTLIPS, TOFO e AuameTpa {YTC U NOArOTOBNEHHbBIN K NOCTaBKe WTbIpb. [ns
OBalbHLIX WThLIPEd AnaMeTp LWTLIPA ANA UCMbITaHnin BepeTca MEeHbLLETO
pasmepa. MexaHn4eckne CBOMNCTBa MOTYT CNPedenATbes Ha Y4NMHEHHOM LUTLIPE.



YanuHeHHasa 4yacTb 40MKHa ObiTb TOro Xe guameTpa, UTo U ToTOBbIA WThiPb U
COCTOSATL U3 METANNa ANA UCTbITAHUIA K PE3EePBHON HYacTn, PacnonOXKeHHbIX ¢
OAHOW CTOPOHLI (CM. puc. 7.2.5.4.7). [lnuHa pe3epBHOro yvacTka LWThIps,
YOAnAEeMoro nNocne okoH4YaTenbHoNn TepmoobpaboTku, o kpaHe Mepe, A0oMmKHa
PaBHATBCA AUAaMETpPy LWTLIPA.

UiTbipb MNpoba Pes3epsHas yacTte

Puc.7.2.54.7
PacnonoxeHwe npobbl 1 pe3epBHON 4acTn

7.2.5.5 HepaspywatoLue metogbl KOHTPONS.

7.2.5.5.1 lNocne ncnbiTaHnit NpoGHON HAarpy3koil BCE KOMNMEKTYIOWMWE Lenu
NoASEeprarTca 3akn4YuTENnbHOMy ocMoTpy. Ocoboe BHUMaHWe cneayeT yoenutb
06paboTaHHbIM YacTAM NOBEPXHOCTW U 0BNACTAM, NOABEMKEHHbIM BbICOKUMU
HanpsibkeHusamu, Bece HeoOpaboTaHHble NOBEPXHOCTU AOMKHbLI NOABEPraThCs
NecKoCTPyNHON unn gpobecTpyiiHon 00paboTke ANS BbINOMHEHUSA TWATENbHOIO
KOHTpONA. Bce KOMNNEKTYLWWE AOMKHbI NPOATU KOHTPOb METOAAMMU
MarHTONOPOLUKOBOW UNY LBETHOW AeEKTOCKONUK.

7.2.5.5.2 Hepaspywamwmil KOHTPOMNL A0MKEH BbIMONMHATLCHA B COOTBETCTBUMN C
NpU3HaHHbLIMK Peructpom ctaHgaptamMmy 1 METOAVKAMU, BKITIOHAOLLMMUN KpUTEPUA
AONYCTUMBIX/HEQONYCTUMBIX [leheEKTOB KOTOPbIe AOMKHbL! DbiTe NpeAcTaBNeHb!
PerncTtpy ans nx oderku. Onepartopsl, BbINONMHAOWMWE KOHTPONb BOMKHbI UMETb
AOMKHYIO ANS COOTBETCTBYIOWEro MeToga KBanudunkaumio, 0TBe4aioLwyto, no
KpahHew mepe, ypoBHio |l no npusHaHHeIM cTaHaapTam, Takum Kak 1SO 9712,
SNT-TC-1A, EN 473 v ASNT.

7.2.5.5.3 N3roTtoBuTENb AOMKEH NPEACTABUTL OTHET O BbINOMHEHNN
HepaspyLwaloLero KOHTPONs ¢ yA0BNETBOPUTENbHLIMY pesynbTatamu. OTder
OOMKEH BKNOYaTh KpaTkve gaHHble 06 06opygoBaHumn v keanudukaumm
onepaTopoB.

7.2.5.6 HeynoBneTBOpUTENLHbIE UCNLITAHUA.

7.2.5.6.1 B cny4yae HeyaoBNETBOPUTENBHBIX pE3yNbTaToB NOHOrO U3 UCNbITAHNA
BCA nNpeacTaensiemas naptusa OpakyeTcs 3a UCKNKYEHUEM Cry4aeBs, Koraa
NpUYMHA HEYAOBNETBOPUTENBHOCTA UCNBLITAHUA ONpeAeneHa u NpeacTaBuTemnto
PerncTtpa npeaoctaBneHbl AoKa3aTeNbCTBa OTCYTCTBUA NMPUHMUHLI HEYLAYHBIX
UCNbITaHUIA Ha NBomM N3 BHOBbL NpeAcTaBNAEMbIX NO OTAENBHOCTU U3AENUA
KOMMNMEKTYIOWNX AaHHOWA NapTuu.

7.2.5.7 Mapkunposka.

7.2.5.7.1 Kaxxaoe KOMAMNEKTyLWee U3aenmne A0MmMKHO UMETL MapKUPOBKY,
CoAepKaLyro HauMeHOBaHNe KaTeropuu uenu.

7.2.5.7.2 Homep Ceuaetensctea MOXeET ObiTb 3aMEHEH Ha COKpaLLEHHOE ero
ofBo3HavYeHWe, ecnn Ha 3aTo nMeeTcs ykasaune B CBrgeTenbeTBe.

7.2.5.8 [JokymeHTaums.



7.2.5.8.1 ns KaxOoro 3axkasa, W3roToBUTENb KOMMMNEKTYHOLLUMX AOMMKEH OOPMUTL B
chopme BykneTa pe3aynbTaTbl KOHTPONSA U 0TYET 00 UCTIBITaHUAX. 3TOT OYKNET AOIHKEH
BKMIOYaTb pesynbTaTbt BCEX 3aMEPOB, OTHET 00 NCNbITAHWAX M OCMOTPaXx, OT4ET O
Hepa3pyLLAIOLIEM KOHTPONE, 3anvch PEXVMMOB, KOHTPONUPYEMbIX B MpoLecce
NPOU3BOACTBA, a TaKkKe Nobble HECOOTBETCTBUA, KOPPEKTUPYIOLLME NEUCTBUA 1
PEMOHTHbIE paboTbl.

7.2.5.8.2 Ins kaxaoro Tuna komnnekTyrowmx Tpedbyetca otaensHbIn Ceptndukar
KaqecTea W3roToBuUTens.

7.2.5.8.3 Bce conposoguTenbHble JOKYMEHTbI, MPUNOXKEHWUS U OTHETEI A0IHKHBI UMETH
CChINKy Ha Homep CepTudukaTa kadecTBa U3roTOBUTENA.

7.2.5.8.4 N3rotosuTtenks AomKeH obecnevnTs COXPaHHOCTb ¥ AOCTYNHOCTL BCei
NPOU3BOACTBEHHON [OKYMEHTaLMW B TeveHne He MeHee 10 nerT.

7.2.6 LlenHble BcTaBku LLBAPTOBHOrO YCTPOWUCTBA ANA 0AHOTOYMEYHbIX NPUYanos.
7.2.6.1 Obuwme TpebosaHus

7.2.6.1.1 Hactoawwe TpeboBaHuA pacnpoCTPaHAITCA Ha LieMHbIE BCTABKU ONVHOW
PaBHOW NPYIMEPHO 8 MM 1 AameTpoM 76 MM B LUBAPTOBHOM YCTPOWUCTBE Npu
LUBAPTOBKE HedTEHANMBHbIX CYA0B K NNaBy4ym cucTeMam HedbTeAobbIun, XpaHeHNs
1 BeIrpy3kn, FPSO nnn um nogobHeim.

7.2.6.2 OpobpeHne Npon3BoACTBa.

7.2.6.2.1 Llenb uenHON BCTaBKW OOMKHA U3roTasnnsaTbes npeanpustnsivMm
NpU3HaHHbIMKU Pernctpom B cooTeeTcTauM ¢ 7.2.1.3.

7.2.6.3 Matepuansi.

7.2.6.3.1 Martepuansi, ucnonb3yemble ANA M3rOTOBNEHUSA LeMNHbIX BCTABOK AOMKHbI
YAOBNETBOPATL TpeboBaHnaM 7.2.2.2.

7.2.6.4 KoHcTpyKUMa, NpOM3BOACTBO, UCNLITAHWS U OCBUAETENLCTBOBaHWE

7.2.6.4.1 KoHCTpyKUMA, NPOU3BOACTBO, UCMLITaHKA U OCBUAETENLCTBOBAHNE Lenen
O UenHbIX BCTABOK JOMXHbI COOTBETCTBOBATL TpebosaHuam 7.2.3, 7.2.4, n7.2.5, 3a
UCKMKYEHUEM TOFO, YTO NapTWR MOXET PABHATLCH OLHOW cagke neym npu
TepmoobpaboTke.

7.2.6.4.2 YCTPOWCTBO KOHLEBbIX COEAMHERNIA JOIMKHBI BbITb 0A0bpEHHOro Tuna.
7.2.6.4.3 3BeHbA Uenu JomkHb! BbiTh ¢ pacnopkamu kateropui R3 unm R4.

7.2.6.4.4 Llenb LenHoW BCTaBKW ACIMKHA BblAEPKMBATL PA3pbIBHYIO Harpysky B 4884
kH ansA kateropun R3 u 8 6001kH, ans kateropuu R4. (IMpu atom, gns onodpeHus
Peructpy MoryT ObITb NPpeACTABNEHbI, AOKYMEHTANLHO NOATBEPXAEHHbIE Pe3ynbTaTht
WCMbITaHWIA HA aHANOMMYHBIX LLUBAPTOBHbIX LENSAX, BbIMONHEHHbIX HE paHee yem 3a 6
MEeCALEeB A0 WX NpeacTasneHus Pernctpy).

7.2.6.4.5 Llenb UeNHON BCTaBKW AOMKHA ObITb UCNbITaHa NPOBHOW Harpy3Koun B
cooTBeTcTBMM € 7.2.4.2. [pn 3TOM BENUUMHA Harpys3kn Ans kateropum R3 coctasnser
3242 kH, a ana kateropum R4 — 4731 «kH.
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OFFSHORE MOORING CHAIN

1 GENERAL REQUIREMENTS
1.1 Scope

1.1.1 These requirements apply to the materials, design, manufacture and testing of
offshore mooring chain and accessories intended to be used for applications such as:
mooring of mobile offshore units, mooring of floating production units, mooring of offshore
loading systems and mooring of gravity based structures during fabrication.

1.1.2 Mooring equipment covered are common stud and studless links, connecting common
links (splice links), enlarged links, end links, detachable connecting links (shackles), end
shackles, swivels and swivel shackles.

1.1.3 Studless link chain is normally deployed only once, being intended for long-term
permanent mooring systems with pre-determined design life.

1.1.4 Requirements for chafing chain for single point mooring arrangements are given in
Appendix A.

1.2 Chain grades

1.2.1 Depending on the nominal tensile strength of the steels used for manufacture, chains
are to be subdivided into five grades, i.e.: R3, R3S, R4, R4S and R5.

1.2.2 Manufacturers propriety specifications for R4S and R5 may vary subject to design
conditions and the acceptance of the Classification Society.

1.2.3 Each Grade is to be individually approved. Approval for a higher grade does not
constitute approval of a lower grade.

1.3  Approval of chain manufacturers

1.3.1 Offshore mooring chain are to be manufactured only by works approved by the
Society. For this purpose approval tests are to be carried out, the scope of which is to include
proof and breaking load tests, measurements and mechanical tests including fracture
mechanics tests.

Note:

1. This UR is to be uniformly implemented by IACS Societies on offshore units and
single point moorings contracted for construction on or after 1 July 2011 and when the
application for certification of mooring chains and accessories is dated on or after 1
July 2011.

2. The “contracted for construction” date means the date on which the contract to build

the vessel is sighed between the prospective owner and the shipbuilder. For further
details regarding the date of “contract for construction”, refer to IACS Procedural
Requirement (PR) No. 29.
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1.3.2 Manufacturers are to submit for review and approval the sequence of operations from
receiving inspection to shipment and details of the following manufacturing processes:

a) bar heating and bending including method, temperatures, temperature control and
recording,

b) flash welding including current, force, time and dimensional variables as well as
control and recording of parameters,

¢) flash removal including method and inspection,

d) stud insertion method, for stud link chain,

e) heat treatment including furnace types, means of specifying, controlling and
recording of temperature and chain speed and allowable limits, quenching bath
and agitation, cooling method after exit,

f) proof and break loading including method/machine, means of horizontal support (if
applicable), method of measurement and recording,

g) non-destructive examination procedures,

h) the manufacturer’s surface quality requirement of mooring components is to be
submitted.

1.3.3 Forinitial approval CTOD tests are to be carried out on the particular IACS mooring
grade of material. CTOD tests are to be tested in accordance with a recognized standard
such as BS 7448 Parts 1 & 2. The CTOD test piece is to be a standard 2 x 1 single edge
notched bend piece, test location as shown in Figure 1. The minimum test piece size shall be
50 x 25mm for chain diameters less than 120mm, and 80 x 40mm for diameters 120mm and
above. CTOD specimens are to be taken from both the side of the link containing the weld
and from the opposite side. Three links are to be selected for testing, a total of six CTOD
specimens. The tests are to be taken at minus 20° C and meet the minimum values indicated
below:

Chain Type R3in mm R3S in mm R4 in mm R4S & R5 in mm
BM WM BW WM BM WM BM WM

Stud link 0.20 0.10 0.22 0.11 0.24 0.12 0.26 0.13

Studless 0.20 0.14 0.22 0.15 0.24 0.16 0.26 0.17

1.3.4 Calibration of furnaces shall be verified by measurement and recording of a calibration
test piece with dimensions equivalent to the maximum size of link manufactured.
Thermocouples are to be placed both on the surface and in a drilled hole located to the mid
thickness position of the calibration block.

1.3.5 For R4S and R5 chain and accessories, prior to approval, the manufacturer is to have
undertaken experimental tests or have relevant supporting data to develop the chain and
accessory material. The tests and data may include: fatigue tests, hot ductility tests (no
internal flaws are to develop whilst bending in the link forming temperature range), welding
parameter research, heat treatment study, strain age resistance, temper embrittlement study,
stress corrosion cracking (SCC) data and hydrogen embrittlement (HE) study, using slow
strain test pieces in hydrated environments. Reports indicating the results of experimental
tests are to be submitted.
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Weld side Non-weld side

Figure 1 Location of CTOD test specimens
1.4 Approval of quality system at chain and accessory manufacturers

1.4.1 Chain and accessory manufacturers are to have a documented and effective quality
system approved by the Society. The provision of such a quality system is required in
addition to, and not in lieu of, the witnessing of tests by a Surveyor as specified in Sections 2
to 5 of this Unified Requirement.

15 Approval of steel mills; Rolled Bar

1.5.1 Bar materials intended for chain and accessories are to be manufactured only by
works approved by the Society. The approval is limited to a nominated supplier of bar
material. If a chain manufacturer wishes to use material from a number of suppliers, separate
approval tests must be carried out for each supplier.

1.5.2 Approval will be given only after successful testing of the completed chain. The
approval will normally be limited up to the maximum diameter equal to that of the chain
diameter tested. The rolling reduction ratio is to be recorded and is to be at least 5:1. The
rolling reduction ratio used in production can be higher, but should not be lower than that
qualified.

1.5.3 The steelmaker is to submit a specification of the chemical composition of the bar
material, which must be approved by the Society and by the chain manufacturer. For Grade
R4, R4S and R5 chain the steel should contain a minimum of 0.20 per cent molybdenum.

1.5.4 A heat treatment sensitivity study simulating chain production conditions shall be
applied in order to verify mechanical properties and establish limits for temperature and time
combinations. All test details and results are to be submitted to the Classification society.

1.5.5 The bar manufacturer is to provide evidence that the manufacturing process produces
material that is resistant to strain ageing, temper embrittlement and for R3S, R4, R4S and R5,
hydrogen embrittlement. All test details and results are to be submitted to the Classification
society.

1.6  Approval of forges and foundries; Accessories

1.6.1 Forges and foundries intending to supply finished or semi-finished accessories are to
be approved by the Society. A description of manufacturing processes and process controls

is to be submitted to the Society. The scope of approval is to be agreed with the Society. The
approval is to be limited to a nominated supplier of forged or cast material. If an accessory
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manufacturer wishes to use material from a number of suppliers, a separate approval must
be carried out for each supplier.

1.6.2 Approval will be given only after successful testing of the completed accessory. The
approval will normally be limited to the type of accessory and the IACS designated mooring
grade of material up to the maximum diameter or thickness equal to that of the completed
accessory used for qualification. Qualification of accessory pins to maximum diameters is
also required. Individual accessories of complex geometries will be subject to the
Classification Society requirements.

1.6.3 For forgings - The forging reduction ratio, used in the qualification tests, from cast
ingot/slab to forged component is to be recorded. The forging reduction ratio used in
production can be higher, but should not be lower than that qualified.

1.6.4 The forge or foundry is to submit a specification of the chemical composition of the
forged or cast material, which must be approved by the Society. For Grade R4, R4S and R5
chain the steel should contain a minimum of 0.20 per cent molybdenum.

1.6.5 Forges and foundries are to provide evidence that the manufacturing process
produces material that is resistant to strain ageing, temper embrittlement and for R4S and R5
grades, hydrogen embrittlement. A heat treatment sensitivity study simulating accessory
production conditions shall be applied in order to verify mechanical properties and establish
limits for temperature and time combinations. (Cooling after tempering shall be appropriate to
avoid temper embrittlement). All test details and results are to be submitted to the
Classification society.

1.6.6 For initial approval CTOD tests are to be carried out on the particular IACS mooring
grade of material. Three CTOD tests are to be tested in accordance with a recognized
standard such as BS 7448 Parts 1 & 2. The CTOD test piece is to be a standard 2 x 1 single
edge notched bend specimen taken from the quarter thickness location. The minimum test
piece size shall be 50 x 25mm for chain diameters less than 120mm, and 80 x 40mm for
diameters 120mm and above. The tests are to be taken at minus 20° C and the results
submitted for review.

1.6.7 Calibration of furnaces shall be verified by measurement and recording of a calibration
test piece with dimensions equivalent to the maximum size of link manufactured.
Thermocouples are to be placed both on the surface and in a drilled hole located to the mid
thickness position of the calibration block.

1.6.8 For R4S and R5 refer to additional requirements in 1.3.5.

1.7  Approval of quality system at accessory manufacturers

1.7.1 Referto 1.4.

2 MATERIALS

2.1 Scope

2.1.1 These requirements apply to rolled steels, forgings and castings used for the
manufacture of offshore mooring chain and accessories.
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2.2 Rolled steel bars
2.2.1 Steel manufacture

2.2.1.1The steels are to be manufactured by basic oxygen, electric furnace or such other
process as may be specially approved. All steels are to be killed and fine grain treated. The
austenitic grain size is to be 6 or finer in accordance with ASTM E112.

2.2.1.2 Steel for bars intended for R4S and R5 chain is to be vacuum degassed.

2.2.1.3For R4S and R5 the following information is to be supplied by the bar manufacturer to
the mooring chain manufacturer and the results included in the chain documentation:

a) Each heat is to be examined for non-metallic inclusions. The level of micro
inclusions is to be quantified and assessed; to be sure inclusion levels are
acceptable for the final product.

b) A sample from each heat is to be macro etched according to ASTM E381 or
equivalent, to be sure there is no injurious segregation or porosity.

¢) Jominy hardenability data, according to ASTM A255, or equivalent, is to be
supplied with each heat.

2.2.2 Chemical composition

2.2.2.1 For acceptance tests, the chemical composition of ladle samples of each heat is to be
determined by the steel maker and is to comply with the approved specification.

2.2.3 Mechanical tests

2.2.3.1Bars of the same nominal diameter are to be presented for test in batches of 50
tonnes or fraction thereof from the same heat. Test specimens are to be taken from material
heat treated in the same manner as intended for the finished chain.

2.2.3.2 Each heat of Grade R3S, R4, R4S and R5 steel bars is to be tested for hydrogen
embrittlement. In case of continuous casting, test samples representing both the beginning
and the end of the charge shall be taken. In case of ingot casting, test samples representing
two different ingots shall be taken.

2.2.3.2.1 Two (2) tensile test specimens shall be taken from the central region of bar material
which has been subjected to the heat treatment cycle intended to be used in production. A
specimen with a diameter of 20 mm is preferred (consideration will be given to a diameter of
14 mm).

2.2.3.2.2 One of the specimens is to be tested within a maximum of 3 hours after machining
(for a 14 mm diameter specimen, the time limit is 1%2 hours). Where this is not possible, the
specimen is to be immediately cooled to -60°C after machining and kept at that temperature
for a maximum period of 5 days.

2.2.3.2.3 The second specimen is to be tested after baking at 250°C for 4 hours, alternatively
2 hours for 14 mm diameter specimen.

2.2.3.2.4 A slow strain rate < 0,0003 s ** must be used during the entire test, until fracture
occurs (This is approximately 10 minutes for the 20 mm diameter specimen). Tensile
strength, elongation and reduction of area are to be reported.
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2.2.3.2.5 The acceptance requirement for the test is:
Z,/Z, 20.85
where:

Z; = Reduction of area without baking
Z, = Reduction of area after baking

If the requirement Z,/Z, 2 0.85 is not achieved, the bar material may be subjected to a
hydrogen degassing treatment after agreement with the Society. New tests shall be
performed after degassing.

2.2.3.3For all grades, one tensile and three Charpy V-notch specimens are to be taken from
each sample selected. The test specimens are to be taken at approx. one-third radius below
the surface, as shown in Figure 2 and prepared in accordance with UR W2. The results of all
tests are to be in accordance with the appropriate requirements of Table 1.

2.2.3.4 Re-test requirements for tensile and Charpy impact tests are detailed in UR W2.

2.2.3.5 Failure to meet the requirements will result in rejection of the batch represented
unless it can be clearly attributable to improper simulated heat treatment.

Table 1 Mechanical properties of offshore mooring chain and accessories

. . Charpy V-notch impact tests
Yield Tensile Reducti
stress strength | Elongation (3?0]9;'5; Test Average Avg.
Grade N/mm N/mm % % temperature | energy efr;;;%y
minimum | minimum minimum o °C
@ ® minimum @ I weld J
minimum minimum
R3 410 690 17 50 0 60 50
-20 40 30
R3S 490 770 15 50 0 65 53
-20 45 33
R4 580 860 12 50 -20 50 36
R4S® 700 960 12 50 -20 56 40
R5“ 760 1000 12 50 -20 58 42

NOTES

1. Aim value of yield to tensile ratio: 0.92 max.

2. Atthe option of the Society the impact test of Grade R3 and R3S may be carried out at
either 0°C or minus 20°C (See Table 1).

3. Reduction of area of cast steel is to be for Grades R3 and R3S: min. 40 %, for R4, R4S
and R5: min. 35 %, cf. item 2.4.4.

4. Aim maximum hardness for R4S is HB330 and R5 HB340.
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Specimen for notched bar
impact test

/3

/3

Tensile
specimen

Figure 2 Sampling of steel bars, forgings and castings
2.2.4 Dimensional tolerances

2.2.4.1 The diameter and roundness shall be within the tolerances specified in Table 2,
unless otherwise agreed.

Table 2 Dimensional tolerance of bar stock

Nominal diameter Tolerance on diameter Tolerance on roundness
mm mm ( dmax - Amin)

mm
less than 25 -0+1.0 0.6
25-35 -0+1.2 0.8
36 - 50 -0+1.6 1.1
51 -80 -0+2.0 15
81 -100 -0+2.6 1.95
101 - 120 -0+ 3.0 2.25
121 - 160 -0+4.0 3.00
161 - 210 -0+5.0 4.00

2.2.5 Non-destructive examination and repair

2.2.5.1 Non-destructive examination is to be performed in accordance with recognized
Standards. Non-destructive examination procedures, together with rejection/acceptance
criteria are to be submitted to the Classification Society.

2.2.5.2 Non-destructive examination operators are to be appropriately qualified (to a minimum
level Il in accordance with a recognized Standard such as ISO 9712, SNT-TC-1A, EN 473 or
ASNT Central Certification Program) in the method of non-destructive examination.

2.2.5.3 100 percent of bar material intended for either chain or fittings is to be subjected to
ultrasonic examination at an appropriate stage of the manufacture. The bars shall be free of
pipe, cracks and flakes.
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2.2.5.4 100 percent of the bar material is to be examined by magnetic particle or eddy current
methods. The bars shall be free of injurious surface imperfections such as seams, laps and
rolled-in mill scale. Provided that their depth is not greater than 1% of the bar diameter,
longitudinal discontinuities may be removed by grinding and blending to a smooth contour.

2.2.5.5 The frequency of NDE may be reduced at the discretion of the Society provided it is
verified by statistical means that the required quality is consistently achieved.

2.2.6 Marking

2.2.6.1 Each bar is to be stamped with the steel grade designation and the charge number (or
a code indicating the charge number) on one of the end surfaces. Other marking methods
may be accepted subject to agreement.

2.3 Forged steel
2.3.1 Manufacture

2.3.1.1 Forged steels used for the manufacture of accessories must be in compliance with
approved specifications and the submitted test reports approved by the Classification
Surveyor. Steel is to be manufactured by basic oxygen, electric furnace or such other process
as may be specially approved. All steel is to be killed and fine grain treated. The austenitic
grain size is to be 6 or finer in accordance with ASTM E112.

2.3.1.2 Steel for forgings intended for R4S and R5 chain is to be vacuum degassed.

2.3.1.3 For steel intended for R4S and R5 accessories the following information is to be
supplied by the steel manufacturer to the mooring accessory manufacturer and the results
included in the accessory documentation:

a) Each heat is to be examined for non-metallic inclusions. The level of micro
inclusions is to be quantified and assessed, to be sure inclusion levels are
acceptable for the final product.

b) A sample from each heat is to be macroetched according to ASTM E381 or
equivalent, to be sure there is no injurious segregation or porosity.

¢) Jominy hardenability data, according to ASTM A255, or equivalent, is to be
supplied with each heat.

2.3.2 Chemical composition (See 2.2.2)
2.3.3 Heat treatment

2.3.3.1 Finished forgings are to be properly heat treated in compliance with specifications
submitted and approved.

2.3.4 Mechanical properties

2.3.4.1 The forgings must comply with the mechanical properties given in Table 1, when
properly heat treated.
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2.3.5 Mechanical tests

2.3.5.1 For test sampling, forgings of similar dimensions (diameters do not differ by more than
25mm) originating from the same heat treatment charge and the same heat of steel are to be

combined into one test unit. From each test unit one tensile and three impact test specimens

are to be taken and tested in accordance with UR W2. For the location of the test specimens

see Figure 2.

2.3.6 Ultrasonic examination

2.3.6.1 Non-destructive examination is to be performed in accordance with recognized
Standards and the non-destructive examination procedures, together with
rejection/acceptance criteria are to be submitted to the Classification Society.

2.3.6.2 Non-destructive examination Operators are to be appropriately qualified (to a
minimum level Il in accordance with a recognized Standard such as ISO 9712, SNT-TC-1A,
EN 473 or ASNT Central Certification Program) in the method of non-destructive
examination.

2.3.6.3 The forgings are to be subjected to one hundred percent ultrasonic examination at an
appropriate stage of manufacture and in compliance with the standard submitted and
approved.

2.3.7 Marking

2.3.7.1 Marking is to be similar to that specified in 2.2.6.
2.4  Cast steel

2.4.1 Manufacture

2.4.1.1 Cast steels used for the manufacture of accessories must be in compliance with
approved specifications and the submitted test reports approved by the Classification
Surveyor. Steel is to be manufactured by basic oxygen, electric furnace or such other process
as may be specially approved. All steel is to be killed and fine grain treated. The austenitic
grain size is to be 6 or finer in accordance with ASTM E112.

2.4.1.2 Steel for castings intended for R4S and R5 accessories is to be vacuum degassed.

2.4.1.3 For steel intended for R4S and R5 accessories the following information is to be
obtained and the results included in the accessory documentation:

a) Each heat is to be examined for non-metallic inclusions. The level of micro
inclusions is to be quantified and assessed; to be sure inclusion levels are
acceptable for the final product.

b) A sample from each heat is to be macro etched according to ASTM E381 or
equivalent, to be sure there is no injurious segregation or porosity.

c) Jominy hardenability data, according to ASTM A255, or equivalent, is to be
supplied with each heat.

2.4.2 Chemical composition (See 2.2.2)
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2.4.3 Heat treatment

2.4.3.1 All castings are to be properly heat treated in compliance with specifications
submitted and approved.

2.4.4 Mechanical properties

2.4.4.1 The castings must comply with the mechanical properties given in Table 1. The
acceptance requirement for reduction of area is, however, reduced to 40 percent for grades
R3 and R3S and 35 percent for grades R4, R4S and R5.

2.4.5 Mechanical tests

2.4.5.1 For test sampling, castings of similar dimensions originating from the same heat
treatment charge and the same heat of steel are to be combined into one test unit. From each
test unit one tensile and three impact test specimens are to be taken and tested. For the
location of the test specimens see Figure 2.

2.4.6 Ultrasonic examination

2.4.6.1 Non-destructive examination is to be performed in accordance with recognized
standards and the non-destructive examination procedures, together with
rejection/acceptance criteria are to be submitted to the Classification Society.

2.4.6.2 Non-destructive examination operators are to be appropriately qualified (to a minimum
level Il in accordance with a recognized standard such as ISO 9712, SNT-TC-1A, EN 473 or
ASNT Central Certification Program) in the method of non-destructive examination.

2.4.6.3 The castings are to be subjected to one hundred percent ultrasonic examination in
compliance with the standard submitted and approved.

2.4.7 Marking (See 2.3.7)
2.5 Materials for studs

2.5.1 Studs intended for stud link chain cable are to be made of steel corresponding to that
of the chain or in compliance with specifications submitted and approved. In general, the
carbon content should not exceed 0.25 percent if the studs are to be welded in place.

3 DESIGN AND CHAIN MANUFACTURE
3.1 Design

3.1.1 Drawings accompanied by design calculations, giving detailed design of chain and
accessories made by or supplied through the chain manufacturer are to be submitted for
approval. Typical designs are given in ISO 1704. For Studless chain the shape and
proportions are to comply with the requirements of this UR. Other studless proportions are to
be specially approved. It should be considered that new or non-Standard designs of chain,
shackles or fittings, may require a fatigue analysis and possible performance, fatigue or
corrosion fatigue testing.

3.1.2 In addition, for stud link chain, drawings showing the detailed design of the stud shall
be submitted for information. The stud shall give an impression in the chain link which is
sufficiently deep to secure the position of the stud, but the combined effect of shape and
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depth of the impression shall not cause any harmful notch effect or stress concentration in the
chain link.

3.1.3 Machining of Kenter shackles shall result in fillet radius min. 3 percent of nominal
diameter.

3.2 Chain cable manufacturing process

3.2.1 General

3.2.1.1 Offshore mooring chains shall be manufactured in continuous lengths by flash butt
welding and are to be heat treated in a continuous furnace; batch heat treatment is not
permitted.

3.2.1.2 The use of joining shackles to replace defective links is subject to the written approval
of the end purchaser in terms of the number and type permitted. The use of connecting
common links is restricted to 3 links in each 100m of chain.

3.2.2 Chain cable manufacturing process records

3.2.2.1 Records of bar heating, flash welding and heat treatment shall be made available for
inspection by the Surveyor.

3.2.3 Bar heating

3.2.3.1 For electric resistance heating, the heating phase shall be controlled by an optical
heat sensor. The controller shall be checked at least once every 8 hours and records made.

3.2.3.2 For furnace heating, the heat shall be controlled and the temperature continuously
recorded using thermocouples in close proximity to the bars. The controls shall be checked at
least once every 8 hours and records made.

3.2.4 Flash welding of chain cable

3.2.4.1 The following welding parameters shall be controlled during welding of each link:
a) Platen motion
b) Current as a function of time
¢) Hydraulic pressure

3.2.4.2 The controls shall be checked at least every 4 hours and records made.

3.2.5 Heat treatment of chain cable

3.2.5.1 Chain shall be austenitized, above the upper transformation temperature, at a
combination of temperature and time within the limits established.

3.2.5.2 When applicable, chain shall be tempered at a combination of temperature and time
within the limits established. Cooling after tempering shall be appropriate to avoid temper
embrittlement.

3.2.5.3 Temperature and time or temperature and chain speed shall be controlled and
continuously recorded.
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3.2.6 Mechanical properties

3.2.6.1 The mechanical properties of finished chain and accessories are to be in accordance
with Table 1. For the location of test specimens see Figures 2 and 3.

3.2.7 Proof and breaking test loads

3.2.7.1 Chains and accessories are to withstand the proof and break test loads given in Table

3.

3.2.8 Freedom from defects

3.2.8.1 All chains are to have a workmanlike finish consistent with the method of manufacture
and be free from defects. Each link is to be examined in accordance with section 4.5 using
approved procedures.

/3 I

Specimen for notched bar
impact test

Specimen for notched bar

impact test
173 1 |
SO LT X
Wyt N W
KA HX

Tensile
specimen

13

Figure 3 Sampling of chain links

Table 3 Formulas for proof and break test loads, weight and length over 5 links

Test Load, Grade R3 Stud Grade R3S Grade R4 Grade R4S Grade R5 Stud
in KN Link Stud Link Stud Link Stud Link Link
Proof 0.0148 d* 0.0180 d? 0.0216 d* 0.0240 d? 0.0251 d?

(44 — 0.08d) (44 — 0.08d) (44 — 0.08d) (44 — 0.08d) (44 - 0.08d)
Break 0.0223 d” 0.0249 d° 0.0274 d* 0.0304 d* 0.0320 d?
(44 — 0.08d) (44 — 0.08d) (44 — 0.08d) (44 — 0.08d) (44 — 0.08d)

Test Load, Grade R3 Grade R3S Grade R4 Grade R4S Grade R5
in KN Studless Studless Studless Studless Studless
Proof 0.0148 d’ 0.0174 d* 0.0192 d® 0.0213 d* 0.0223 d*

(44 — 0.08d) (44 — 0.08d) (44 — 0.08d) (44 — 0.08d) (44 — 0.08d)
Break 0.0223 d? 0.0249 d? 0.0274 d? 0.0304 d? 0.0320 d?
(44 — 0.08d) (44 — 0.08d) (44 — 0.08d) (44 — 0.08d) (44 — 0.08d)
Chain Stud link = 0.0219d”
Weight,
in kg/m
Chain Studless chain
Weight, Weight calculations for each design are to be submitted.
in kg/m
Pitch Length Five Link Measure
Minimum 22d
Maximum 22.55d
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(cont) 3.2.7.1 The shape and proportion of links and accessories must conform to ISO 1704:1991 or
the designs specially approved.

3.2.7.2 The following tolerances are applicable to links:

a) Diameter measured at the crown:
up to 40 mm nominal diameter ;-1 mm
over 40 up to 84 mm nominal diameter ;-2mm
over 84 up to 122 mm nominal diameter -3 mm
over 122 up to 152 mm nominal diameter : -4 mm
over 152 up to 184 mm nominal diameter  : -6 mm
over 184 up to 210 mm nominal diameter  :-7.5 mm

Note: The plus tolerance may be up to 5 percent of the nominal diameter. The cross
sectional area at the crown must have no negative tolerance.

b) Diameter measured at locations other than the crown:

The diameter is to have no negative tolerance. The plus tolerance may be up to 5
percent of the nominal diameter. The approved manufacturer’s specification is
applicable to the plus tolerance of the diameter at the flash butt weld.

c) The allowable manufacturing tolerance on a length of five links is + 2.5 percent, but
may not be negative.

d) All other dimensions are subject to a manufacturing tolerance of + 2.5 percent,
provided always that all parts fit together properly.

e) The tolerances for stud link and studless common links are to be measured in
accordance with Figure 3.

f) For stud link chains studs must be located in the links centrally and at right angles to
the sides of the link. The following tolerances in Figure 4 are acceptable provided that
the stud fits snugly and its ends lie flush against the inside of the link:
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Crown

Designation * | Description Nominal Minus Plus Tolerance
Dimension of Tolerance
the Link
a Link Length 6d 0.15d 0.15d
b Link Half Length a*2 0.1d 0.1d
c Link Width 3.6d 0.09d 0.09d
e Stud Angular 0 degrees 4 degrees 4 degrees
Misalignment
R Inner Radius 0.65d I
Notes: 1 Dimension designation is shown in above figure

d = Nominal diameter of chain, a* = Actual link length

(b) Studless - The internal link radii (R) and external radii should be uniform.

G
y |

Designation @ | Description Nominal Minus Plus Tolerance
Dimension of Tolerance
the Link
a Link Length 6d 0.15d 0.15d
b Link Width 3.35d 0.09d 0.09d
R Inner Radius 0.60d o | e

Notes: 1 Dimension designation is shown in above figure.
d = Nominal diameter of chain
2 Other dimension ratios are subject to special approval.

Figure 4 Stud link and studless common link, proportions dimensions and tolerances
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3.2.8 Stud link chain - welding of studs

3.2.8.1 A welded stud may be accepted for grade R3 and R3S chains. Welding of studs in
grades R4, R4S and R5 chain is not permitted unless specially approved.

3.2.8.2 Where studs are welded into the links this is to be completed before the chain is heat
treated.

3.2.8.3 The stud ends must be a good fit inside the link and the weld is to be confined to the
stud end opposite to the flash butt weld. The full periphery of the stud end is to be welded
unless otherwise approved.

3.2.8.4 Welding of studs both ends is not permitted unless specially approved.

3.2.8.5 The welds are to be made by qualified welders using an approved procedure and low-
hydrogen approved consumables.

3.2.8.6 The size of the fillet weld shall as a minimum be as per API Specification 2F.

3.2.8.7 The welds are to be of good quality and free from defects such as cracks, lack of
fusion, gross porosity and undercuts exceeding 1 mm.

3.2.8.8 All stud welds shall be visually examined. At least 10 per cent of all stud welds within
each length of chain shall be examined by dye penetrant or magnetic particles after proof
testing. If cracks or lack of fusion are found, all stud welds in that length are to be examined.

3.2.9 Connecting common links (splice links)

3.2.9.1 Single links to substitute for test links or defective links without the necessity for re-
heat treatment of the whole length are to be made in accordance with an approved
procedure. Separate approvals are required for each grade of chain and the tests are to be
made on the maximum size of chain for which approval is sought.

3.2.9.2 Manufacture and heat treatment of connecting common link is not to affect the
properties of the adjoining links. The temperature reached by these links is nowhere to
exceed 250°C.

3.2.9.3 Each link is to be subjected to the appropriate proof load and non-destructive
examination as detailed in Table 3 and Section 4.5. A second link shall be made identical to
the connecting common link; the link shall be tested and inspected per Section 4.4 and 4.5.

3.2.9.4 Each connecting common link is to be marked either; on the stud for stud link chain
or, on the outer straight length on the side opposite the flash butt weld for Studless chain.
This marking is to be in accordance with Section 4.7 plus a unique number for the link. The
adjoining links are also to be marked on the studs or straight length as above.

4 TESTING AND INSPECTION OF FINISHED CHAIN

4.1 General

4.1.1 This section applies to but is not limited to finished chain cable such as common stud
and studless links, end links, enlarged end links and connecting common links (splice links).

4.1.2 All chain is to be subjected to proof load tests, sample break load tests and sample
mechanical tests after final heat treatment in the presence of a Surveyor. Where the
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manufacturer has a procedure to record proof loads and the Surveyor is satisfied with the
adequacy of the recording system, he need not witness all proof load tests. The Surveyor is
to satisfy himself that the testing machines are calibrated and maintained in a satisfactory
condition. Prior to testing and inspection the chain is to be free from scale, paint or other
coating. The chain shall be sand- or shot blasted to meet this requirement.

4.2 Proof and break load tests

4.2.1 The entire length of chain shall withstand the proof load specified in Table 3 without
fracture and shall not crack in the flash weld. The load applied shall not exceed the proof load
by more than 10% when stretching the chain. Where plastic straining is used to set studs, the
applied load is not to be greater than that qualified in approval tests.

4.2.2 A break-test specimen consisting of at least 3 links is to be either taken from the chain
or produced at the same time and in the same manner as the chain. The test frequency is to
be based on tests at sampling intervals according to Table 4 provided that every cast is
represented. Each specimen shall be capable of withstanding the break load specified
without fracture and shall not crack in the flash weld. It shall be considered acceptable if the
specimen is loaded to the specified value and maintained at that load for 30 seconds.

4.2.3 For chain diameters over 100mm, alternative break-test proposals to the above break-
test will be considered whereby a one link specimen is used. Alternatives are to be approved
by the Classification Society, every heat is to be represented, the test frequency is to be in
accordance with Table 4, and it is to be demonstrated and proven that the alternative test
represents an equivalent load application to the three link test.

4.2.4 If the loading capacity of the testing machine is insufficient, another equivalent method
shall be agreed with the Society.

Table 4 Frequency of break and mechanical tests

Nominal chain diameter Maximum sampling interval

(mm) (m)
Min - 48 91
49 - 60 110
61-73 131
74 - 85 152
86 - 98 175
99 - 111 198
112 - 124 222
125 - 137 250
138 - 149 274
150 - 162 297
163 - 175 322
176 — 186 346
187 — 199 370
199 - 210 395
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4.3 Dimensions and dimensional tolerances

4.3.1 After proof load testing measurements are to be taken on at least 5 per cent of the
links in accordance with Section 3.7.

4.3.2 The entire chain is to be checked for the length, five links at a time. By the five link
check the first five links shall be measured. From the next set of five links, at least two links
from the previous five links set shall be included. This procedure is to be followed for the
entire chain length. The measurements are to be taken preferably while the chain is loaded to
5 - 10 % of the minimum proof load. The links held in the end blocks may be excluded from
this measurement.

4.4 Mechanical tests

4.4.1 Links of samples detached from finished, heat treated chain shall be sectioned for
determination of mechanical properties. A test unit shall consist of one tensile and nine
impact specimens. The tensile specimen shall be taken in the side opposite the flash weld.
Three impact specimens shall be taken across the flash weld with the notch centred in the
middle. Three impact specimens shall be taken across the unwelded side and three impact
specimens shall be taken from the bend region.

4.4.2 The test frequency is to be based on tests at sampling intervals according to Table 4
provided that every cast is represented. Mechanical properties shall be as specified in Table
1.

4.4.3 The frequency of impact testing in the bend may be reduced at the discretion of the
Society provided it is verified by statistical means that the required toughness is consistently
achieved.

4.5 Non-destructive examination

4.5.1 After proof testing, all surfaces of every link shall be visually examined. Burrs,
irregularities and rough edges shall be contour ground. Links shall be free from mill defects,
surface cracks, dents and cuts, especially in the vicinity where gripped by clamping dies
during flash welding. Studs shall be securely fastened. Chain is to be positioned in order to
have good access to all surfaces.

4.5.2 Testing is to be performed in accordance with a recognized Standard and the
procedures, together with acceptance/rejection criteria are to be submitted to the
Classification Society for review. Operators are to be appropriately qualified, in the method of
inspection, to at least level Il in accordance with a recognized Standard such as ISO 9712,
SNT-TC-1A, EN 473 or ASNT Central Certification Program.

4.5.3 Magnetic particles shall be employed to examine the flash welded area including the
area gripped by the clamping dies. Procedures and equipment in accordance with those
approved shall be used. Frequency of examination shall be every link. Additionally, 10% of
links are to be tested on all accessible surfaces. Link surfaces and the surface at the flash
weld shall be free from cracks, lack of fusion and gross porosity.

4.5.4 Ultrasonics shall be employed to examine the flash weld fusion. Procedures and
equipment in accordance with those approved shall be used. On-site calibration standards for
chain configurations shall be approved. Frequency of examination shall be every link. The
flash weld shall be free from defects causing ultrasonic back reflections equal to or greater
than the calibration standard.
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4.6 Retest, rejection and repair criteria

4.6.1 If the length over 5 links is short, the chain may be stretched by loading above the
proof test load specified provided that the applied load is not greater than that approved and
that only random lengths of the chain need stretching. If the length exceeds the specified
tolerance, the over length chain links shall be cut out and 4.6.2 shall apply.

4.6.2 If single links are found to be defective or to not meet other applicable requirements,
defective links may be cut out and a connecting common link inserted in their place. The
individual heat treatment and inspection procedure of connecting common links is subject to
the Society's approval. Other methods for repair are subject to the written approval of the
Society and the end purchaser.

4.6.3 If a crack, cut or defect in the flash weld is found by visual or magnetic particle
examination, it shall be ground down no more than 5% of the link diameter in depth and
streamlined to provide no sharp contours. The final dimensions must still conform to the
agreed standard.

4.6.4 If indications of interior of flash weld defects, in reference to the accepted calibration
standards are detected during ultrasonic examination, 4.6.2 shall apply.

4.6.5 If link diameter, length, width and stud alignment do not conform to the required
dimensions, these shall be compared to the dimensions of 40 more links; 20 on each side of
the affected link. If a single particular dimension fails to meet the required dimensional
tolerance in more than 2 of the sample links, all links shall be examined. Sec. 4.6.2 shall

apply.

4.6.6 If a break load test fails, a thorough examination with the Surveyor informed in a
timely manner is to be carried out to identify the cause of failure. Two additional break test
specimens representing the same sampling length of chain are to be subjected to the break
load test. Based upon satisfactory results of the additional tests and the results of the failure
investigation, it will be decided what lengths of chain can be accepted. Failure of either or
both additional tests will result in rejection of the sampling length of chain represented and
4.6.2 shall apply.

4.6.7 If alink fails during proof load testing, a thorough examination with the Surveyor
informed in a timely manner is to be carried out to identify the probable cause of failure of the
proof test. In the event that two or more links in the proof loaded length fail, that length is to
be rejected. The above failure investigation is to be carried out especially with regard to the
presence in other lengths of factors or conditions thought to be causal to failure.

4.6.8 In addition to the above failure investigation, a break test specimen is to be taken from
each side of the one failed link, and subjected to the breaking test. Based upon satisfactory
results of both break tests and the results of the failure investigation, it will be decided what
length of chain can be considered for acceptance. Failure of either or both breaking tests will
result in rejection of the same proof loaded length. Replacement of defective links is to be in
accordance with 4.6.2.

4.6.9 Re-test requirements for tensile tests are to be in accordance with UR W2. Failure to
meet the specified requirements of either or both additional tests will result in rejection of the
sampling length of chain represented and 4.6.2 shall apply.

4.6.10 Re-test requirements for Charpy impact tests are to be in accordance with UR W2,
Failure to meet the requirements will result in rejection of the sampling length represented
and 4.6.2 shall apply.
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4.7 Marking
4.7.1 The chain shall be marked at the following places:

- Ateach end.

- Atintervals not exceeding 100 m.

- On connecting common links.

- On links next to shackles or connecting common links.

4.7.2 All marked links shall be stated on the certificate, and the marking shall make it
possible to recognize leading and tail end of the chain. In addition to the above required
marking, the first and last common link of each individual charge used in the continuous
length shall be traceable and adequately marked.

The marking shall be permanent and legible throughout the expected lifetime of the chain.
4.7.3 The chain shall be marked on the studs as follows:

- Chain grade

- Certificate No.

- Society's stamp

4.7.4 The Certificate number may be exchanged against an abbreviation or equivalent. If
s0, this shall be stated in the certificate.

4.7.5 The chain certificate shall contain information on number and location of connecting
common links. The certificate number and replacement link number may be exchanged
against an abbreviation or equivalent. If so, this shall be stated in the certificate.

4.8 Documentation

4.8.1 A complete Chain Inspection and Testing Report in booklet form shall be provided by
the chain manufacturer for each continuous chain length. This booklet shall include all
dimensional checks, test and inspection reports, NDT reports, process records, photographs
as well as any nonconformity, corrective action and repair work.

4.8.2 Individual certificates are to be issued for each continuous single length of chain.

4.8.3 All accompanying documents, appendices and reports shall carry reference to the
original certificate number.

4.8.4 The manufacturer will be responsible for storing, in a safe and retrievable manner, all
documentation produced for a period of at least 10 years.

5 TESTING AND INSPECTION OF ACCESSORIES

51 General

5.1.1 This section applies to but is not limited to mooring equipment accessories such as
detachable connecting links (shackles), detachable connecting plates (triplates), end
shackles, swivels and swivel shackles.

5.1.2 All accessories are to be subjected to proof load tests, sample break load tests and

sample mechanical tests after final heat treatment in the presence of a Surveyor. Where the
manufacturer has a procedure to record proof loads and the Surveyor is satisfied with the
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adequacy of the recording system, he need not witness all proof load tests. The Surveyor is
to satisfy himself that the testing machines are calibrated and maintained in a satisfactory
condition. Prior to testing and inspection the chain accessories are to be free from scale,
paint or other coating.

5.2 Proof and break load tests

5.2.1 All accessories are to be subjected to the proof load specified for the corresponding
stud link chain.

5.2.2 Chain accessories are to be tested at the break load prescribed for the grade and size
of chain for which they are intended. At least one accessory out of every batch or every 25
accessories, whichever is less, is to be tested. For individually produced accessories or
accessories produced in small batches (less than 5), alternative testing will be subject to
special consideration. Alternative testing is to be approved by the Classification society.

5.2.3 A batch is defined as accessories that originate from the same heat treatment charge
and the same heat of steel. Reference sections 2.3 and 2.4.

5.2.4 The accessories which have been subjected to the break load test are to be destroyed
and not used as part of an outfit, with the exceptions given in 5.2.5.

5.2.5 Where the accessories are of increased dimension or alternatively a material with
higher strength characteristics is used, they may be included in the outfit at the discretion of
the Classification Society, provided that;

(@) the accessories are successfully tested at the prescribed breaking load appropriate to
the chain for which they are intended, and

(b) it is verified by procedure tests that such accessories are so designed that the
breaking strength is not less than 1.4 times the prescribed breaking load of the chain
for which they are intended.

5.3 Dimensions and dimensional tolerances

5.3.1 At least one accessory (of the same type, size and nominal strength) out of 25 is to be

checked for dimensions after proof load testing. The manufacturer is to provide a statement

indicating compliance with the purchaser's requirements.

5.3.2 The following tolerances are applicable to accessories:

a) Nominal diameter: + 5 percent, - O percent
b) Other dimensions: + 2% percent

These tolerances do not apply to machined surfaces.

54 Mechanical tests

5.4.1 Accessories are to be subjected to mechanical testing as described in Section 2.3 and
2.4. Mechanical tests are to be taken from proof loaded full size accessories that have been
heat treated with the production accessories they represent. The use of separate

representative coupons is not permitted except as indicated in 5.4.4 below.

5.4.2 Test location of forged shackles. Forged shackle bodies and forged Kenter shackles
are to have a set of three impact tests and a tensile test taken from the crown of the shackle.
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Tensile tests on smaller diameter shackles can be taken from the straight part of the shackle,
where the geometry does not permit a tensile specimen from the crown. The tensile
properties and impact values are to meet the requirements of Table 1 in the locations
specified in Figure 2, with the Charpy pieces on the outside radius.

5.4.3 The locations of mechanical tests of cast shackles and cast Kenter shackles can be
taken from the straight part of the accessory. The tensile properties and impact values are to
meet the requirements of Table 1 in the locations specified in Figure 2.

5.4.4 The locations of mechanical tests of other accessories with complex geometries are to
be agreed with the Classification Society.

5.4.5 For individually produced accessories or accessories produced in small batches, (less
than 5), alternative testing can be proposed to the Classification Society.

Each proposal for alternative testing is to be detailed by the manufacturer in a written
procedure and submitted to the Classification Society.

5.4.6 A batch is defined as accessories that originate from the same heat treatment charge
and the same heat of steel. Reference sections 2.3 and 2.4.

5.4.7 Mechanical tests of pins are to be taken as per Figure 2 from the mid length of a
sacrificial pin of the same diameter as the final pin. For oval pins the diameter taken is to
represent the smaller dimension. Mechanical tests may be taken from an extended pin of the
same diameter as the final pin that incorporates a test prolongation and a heat treatment
buffer prolongation, where equivalence with mid length test values have been established.
The length of the buffer is to be at least equal to 1 pin diameter dimension which is removed
after the heat treatment cycle is finished. The test coupon can then be removed from the pin.
The buffer and test are to come from the same end of the pin as per Figure 5.

PIN TEST BUFFER

Figure 5 Buffer and test piece location
5.5 Non-destructive examination

5.5.1 After proof load testing all chain accessories are to be subjected to a close visual
examination. Special attention is to be paid to machined surfaces and high stress regions. All
non-machined surfaces are to be sand or shot blasted to permit a thorough examination. All
accessories are to be checked by magnetic particles or dye penetrant.

5.5.2 Testing is to be performed in accordance with a recognized Standard and the
procedures, together with acceptance/rejection criteria are to be submitted to the
Classification Society for review. Operators are to be appropriately qualified, in the method of
inspection, to at least level Il in accordance with a recognized Standard such as ISO 9712,
SNT-TC-1A, EN 473 or ASNT Central Certification Program.

5.5.3 The manufacturer is to provide a statement that non destructive examination has been
carried out with satisfactory results. This statement should include a brief reference to the
techniques and to the operator's qualification.
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5.6 Test failures

5.6.1 Inthe event of a failure of any test the entire batch represented is to be rejected
unless the cause of failure has been determined and it can be demonstrated to the Surveyor's
satisfaction that the condition causing the failure is not present in any of the remaining
accessories.

5.7 Marking

5.7.1 Each accessory is to be marked as follows:

- Chain grade

5.7.2 The Certificate number may be exchanged against an abbreviation or equivalent. If
so, this shall be stated in the certificate.

5.8 Documentation

5.8.1 A complete Inspection and Testing Report in booklet form shall be provided by the
manufacturer for each order. This booklet shall include all dimensional checks, test and
inspection reports, NDT reports, process records as well as any nonconformity, corrective
action and repair work.

5.8.2 Each type of accessory shall be covered by separate certificates.

5.8.3 All accompanying documents, appendices and reports shall carry reference to the
original certificate number.

5.8.4 The manufacturer will be responsible for storing, in a safe and retrievable manner, all
documentation produced for a period of at least 10 years.
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Appendix A - Chafing Chain for Single Point Mooring arrangements
A.1l. Scope
These requirements apply to short lengths (approximately 8m) of 76mm diameter chain to be
connected to hawsers for the tethering of oil carriers to single point moorings, FPSO’s and
similar uses.

A.2. Approval of Manufacturing

A.2.1 The chafing chain is to be manufactured by works approved by the Society according
to W22.1.3.

A.3. Materials

A.3.1 The materials used for the manufacture of the chafing chain are to satisfy the
requirements of W22.2.

A.4. Design, manufacturing, testing and certification

A.4.1 The chafing chain is to be designed, manufactured, tested and certified in accordance
with W22.3, W22.4 and W22.5, except that batch heat treatment is permitted.

A.4.2 The arrangement of the end connections is to be of an approved type.
A.4.3 The common link is to be of the stud link type — Grade R3 or R4.

A.4.4 The chafing chain is to be capable of withstanding the breaking test loads of 4884kN
(Grade R3) and 6001kN (Grade R4). See Note 1.

A.4.5 The chain lengths shall be proof load tested in accordance with W22.4.2. The test
load for Grade R3 is 3242kN and for Grade R4 is 4731kN.

Note 1: Documented evidence of satisfactory testing of similar diameter mooring chain in the
prior 6 month period may be used in lieu of break testing subject to agreement with
classification society.

End of
Document
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