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10 GENERALD
1.10 Applicationd

1.1.10 PartXE@FMaterial scandWel ding[@ppliesolinaterial s, [includingiivel dingd
consumabl es, lisedfor [Ehel¢onstructi on[andepai r[of [thelfol | owing[shiplstructures]
whichlarelSubjectib[PRS[Survey:[]

—Ohull,O

—machinery@ndimachinerylinstallations, ]

—[OsteamDoil ersi@ndipressureiessels,[]

—Ohulllequipment,

—[OpipingSystems.O

1.1.20 Theltequirementsi$pecifiedlin[Partl X[l solapplydolmaterial s,[including
wel dingléonsumabl esf@ndiivel dingprocesses, [lisedfor [Ehel¢onstruction@ndfepair]
of [@ther[Structuresihi chl@relSubject fo[PRS[Survey.

1.1.30 When(Selectinglmaterial s,[Thelfequirements[Specifiedlinlother Partsiof (PRS[]
Rulesshal | Belfakenlinto@ccount.]

1.1.40 Materia sOwhich, OduettoOthei r Ochemi cal CcompositionOandCmechani cal O
properties, [dolhot[Fulfil (theltrequirementsCHpeci fiedlinthi siPartCof [(the[Rul esCare]
subjectfbPRS[Ecceptancelinléachlparticul ardase.]

1.1.50 Non-metallicOorganicOmaterial sandCproducts, CasCiwel | CasOpl asticsOnot [
coveredby [PartIX,[SubjectfoPRS [SurveylaccordingibihelfequirementsiSpecified
inCotherPartsCof (he[lRul esCshal | Hul fil (EheltequirementsCgivenlinPublicationNo.[
40/P3Non-MetalliclMaterials.[]

1.20 Definitions,[Explanations,[Symbols,[AbbreviationsiandMor mativel
Referencesl]

Theldefinitionsiandiexpl anati onslrel ati ngliblthelgeneral [ferminol ogy [of thelRul es[]
for [Classifi cation[&nd[Constr ucti on[of (Sea-Goi ng[$hi psi{hereinafter [feferredfiolas(]
the[Rul es) [&relspecifiedin[Part[I[3- Cl assifi cation[Regul ations. [For [Thelpurposelof [
PartIX,@dditional [definiti ons, [éxpl anati ons@nd$ymbol sisSpecifi ed[in[Sub-chapters]
1.2.1[@nd01.2.2Mhavebeen@dopted.]

1.2.10 DefinitionsiandExplanations]
Aslrolledtondition(AR)Fsupplydonditioniwithout@ny@dditional [Special (0
rolling@nd/orheatfreatment.

ChainOdiameter O[mm]O-0nominal Odiameter[ of Othell particularC] chain, O
correspondinglibtheldommonllink [Gross-sectionldiameter. [

ControlledollingCR)rhormalisingliollingNR)EFEXollingD
procedurellinOwhichCthelJfi nal Odef ormati onCli sUcarri edDout inCtheCnormal i zing O
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temperatureltange,[fesultingfinCalmaterial [tondition[generallyCequival ent[iolthat(]
obtai nedBymormalizing.[]

Heat[affectedZzonel HA Z) [3netal [arealin[thelwel dedjoi nt[adjacentfol]
the[wel d,Jundergoi ngCichangesClof Clstructural , Ophysi cal,Cimechani cal ClandCother O
properti esiinderfheléffectof el dingfheat.[]

HeatOinputO(linearOenergy) FtheCamountCof CheatCenergy Csuppliedd
tolthelwel dedhaterial [duringlaiwel dingrun(af [WnitTength. O

ImpactUenergy O(KV)O-OamountUof Denergy HuseditoUbreak Hallspecimen(]
of [theldefinedfemperature,infJoul e s.00

I sothermal Canneal i ng [{l)Hlheatfreatmentprocessiiniwhich(steel listheated]
toCanCappropriate temperatureBbove A, Candthencool edwithCanCappropriate]
cool ant[Jtoobtai nChardeni ngUof OthelJmi crostructureCJandOJsubsequently Clcool ed
tol@nAppropri ateliemperaturelhot[éxceedinglA [Andkeptin(¢onstant lemperature]
andihenldool ed.[Thelprocessla mslibldbtai nigoodfbughnessiproperties.[

M anufacturer Hiactory[{steelworks,[forgingtshop,Houndry, ol lingCmill, [é&tc.) O
producingihaterial sior[productsivhi chi@relSubject PR SSurvey.

Normalising(N) O Cheatl@reatment[processthatlinvol ves austenitisingland[]
subsequent(@ooling(ih(still@ir.[]

One-sidelw el di ng C-velding[processiivherelthelWwhol elwel dlisitaderom
onelsideldf [awel dedjbintonly.[]

ParentOmaterial Erhateria fromivhi chihelél ementfbbeve dedisihade.[]

PreliminaryOweldingOprocedurelspecificationd(pWPS) -
wel dingprocedureldspecificationpreparedbyOtheldmanufacturer, lwhichOwil 1 O
constitutelthelBasi slfior el dinglprocedureldualificationiests.[]

Quenching Q) FHheatfreatmentprocessiwherelsteel [islheatedfolafemperaturel]
abovelAs[Andthenldool edihdrder fbharden(itsistructure.l]

QuenchingOandOtemperingO(QT)~IheattreatmentprocessClinChighd
temperatureliblobtai nldesi rablelthechani cal [properti es, linlparti cul ar[goodioughness’]
andigood(plasticity.[]

Sampl e[Hpiecelof Hest[product HromQvhichiilest[$peci mens@relfiaken. Inthe ¢casel]
of [dastings,[Sampl elthay Delihtegral |y [Gast[Or[gated. [

Sp eci men [FH3ectionlof fhelhaterial MakenfromtheSampl e, With(Specifiedshaped
and(dimensions, libbelSubj ectediblhechani cal,[fechnol ogi cal [@nd(other fests.[]

SupplyOconditionO-thefina Cheat[treatmentof (theCmaterial O nCdelivery
condition{e.g.CasCrolled[{AR),Chormalised{N),ChormalisedCandempered[{NT),O
guenched@nddempered{QT),Ehermomechanical [tol ling[{TM),[controlledtol ling[
(CR),likothermal [@nnealing({l)etc.).O

TemperingQT)Hheatdreatmentprocessiivherelsteel lisheatedfolafemperature]
bel ow[A, lih[drder(fblrestorelitsiductility fhroughistructurelimprovement.l]



General[J 15

T est Oproduct FHproducttakenFromA batch[tolbe theckedand/or[Bubjectedd
toleéxamination. [J

Thermo-mechanical Orolling(TM)O-CprocedureliwhichCinvolves ktrict]
control [of (hoth[Thel3teel Hemperaturelandiol ling[teducti onfolobtai n(Ehelproperties]
whi chidannotBelrieproducedBy [Gther eat freatment i thout(pl asti clstrain.[]
TestOassembly O-OweldedjointOmadelIfor JtheJpurposel]of Cexamination
of (thelpropertiesCof (el dingCtonsumabl es, CtorrectnessCof [technol ogi cal Cprocessd
used(or [for [Bheckingfhelvel der’ slqualifications.[]

T est [bat ¢ h (FC&ahumber Cof Cproducts{items) Cor CmassCof CproductsCwhichCared
togetherCapprovedLor[tejectedCasCal FesultCof [theltests[performedlinCaccordanceld
withfhellequirementsiSpecifiedihfheRul eslor ihfheldrder [placed.[]

W el d FHpartlof [@hvel dedjoi nttadelof [Thelnateri al (el tedCduri ng[ihelivel ding[]
process.[]

WeldedOjointOschemeO-istCof Cparti cularsCabout(theld ndividual [ ointsC)
inCWel dedC$tructures.[Cases, linCwhi chtCsCrequiredtoCsubmitthelvel dedfoint O
schemel@ndithelfangeldf [ihformati onbbeldontai nedtherein, @reldeterminedBy thed
Rules.(J

Weldingltonsumabl e 3 materia [¢onstituting@helwel dlor whichiallowsihel
wel diibbelmade; it[thay [Dele.g.[Goverediel ectrode, Mvel dinglfod, Wire, fl ux[drdas.[
WeldingUOimperfecti onO-weldCmetal Cdiscontinuity Cor Odeviationfrom[]
thel@ssumediwel digeometry.[]
WeldingOProcedureldQualificationORecordO(WPQR) O-{tecordd
including @ TheltequiredCparti cul arsCof Thellest [hssembly lvel ding, [asivel | [asthe
resultsCof Call (testsCof [thelvel dedtestCassembly Cperf ormedCturingCthelvel dingCd
procedurelqualification.Od

WeldingOProcedurelSpecificationO(WPS) O Caldocument[Htating
detail slof [wari abl elparameter siiequi redfor [@lSpecifiediwel dinglprocessiandiénsuringd

thatOwel dedj oi ntsOmadeli nCaccordancelwi thOthi s documentOsati sfy Cqual ity O
uniformity(driteria.C]

W el d 0 ay er B{oneldrSeveral el dirunsidepositedisi dely(Sidelationelievel .0
W el d [ u n Bhetal el ted(0r[depositediuinder [Bnelfieat[Sourcelpassage. [

1.2.200 Explanationsl]
A, %] Hrelativel® ongationLof [speci menC&f ter [Fracturel+-[percentagel &l ongation[]
determinedion(aproportional [gaugellengthILo[(Lo B.650 /S, forlproportional flatC]

test[Speci mens, o= Bdyffor [proportional [loundfest[Specimens).d
For[proportional [l at [fest[Speci mensiwhoselihiti al [gaugellengthlisldi fferentfrom[]

5.650 1/ S, ,[Symbol [Alshal | (belassi gned(anlindexfepresentingtheproportional ity ]
factor,le.g.:0]
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Ay 300 relativel] elongation] for original J gaugeld length (Lo) (] corresponding
to11.3-,/S, .0

I nltheldaselof [Specimensiwithtion-proporti onal [gaugellength,[Symbol [AlShal | el
assi gned(an(ihdex(representing(theldriginal [gaugelengthihimillimetres,[e.g.: [

Asoomm=HrEl ativeldl ongati onlflor [0riginal [daugelengthl(L o) [6f 200hm.O
Thelelongationval uelisivali dlif theldi stancelbetweenfhefracturelandtheearest]
gaugelark iknotTessithanlonelthi rdof Theldriginal [daugelengthl{lLo).[]

KV,O[J| 3-OimpactCenergy Cval uel(energy Cabsorbed by OalfracturedCispecimen) O
determinedby [Charpy[V -notchlimpactfest [on[&[ $peci menldlefinedlin[sub-chapter]
2.6[0f PartIX.[

Re, (M Pa] [+yiel distress[{yi el d[point) -CstressLat [whi ch$trai nCincreasesiwithout]
anlihcreaselih(fensilelforce.[]

Unlessistated[otherwi se, [ThelVal uesLof (R.tnentionedinPar t X [@ndlin[other Parts]
of the[Rul es[shal | [Belidenti fied MvithRey. [

Roo,2, IM Pa] 3-[proof [Stressl{yiel dlstrength) (3-[StressIdeterminedatmon-proportional
strainCequal (RoD.2%Cof [extensometer Lgaugeldengthl{Lo);[Anechnicallyustifiedd
cases, [proof [stressihay [Beldetermi nedfor [Gther [permanent(el ongati onal uesiwithin
0.05b(1.0%.]

R, [IM Pa] (Hiensi | elstrength2{stress(dorrespondi nglibthelmhaximumiensil eforce.[]

Z,[1%] [3-[tel ati velteducti onLof [@real Hihelmaxi mumieducti onlinfhel&ross-section]
arealduringlhelfensil elflest el ated(iblitslihitial [Gross-sectionl@real(s,). [

1.2.30 Symbols@ndAbbreviations
AL —[Jrelativelelongationlof [Specimen(@fter [fracture,[J
ARO-Oadlrolled,l]
CR-Ocontrolledolling,

DO —Oformer(diameter,[]

dd -Ospecimenidiameter,]

IO -Oisothermal @nnealing,
KVO-Oimpact@énergyNalue,J

MTO —Omagnetic-particlelfesting, ]
NO —Onormalising,

NDT G- non-destructivelfesting,
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NRO —[Onormalisinglrolling,

NTO —Onormalising@ndiempering,

PTO —Openetrant(iesting,

pWPSEL preliminary el dinglprocedurelSpecification,
QU —quenching,U]

QTO —Oquenching@ndiempering,

Ry —Oyieldistress,[]

R.n —Otensilelgtrength,0d

Repo,20 —J proof [Stressi{lyi el distrength) 2{determinedat[Mon-proportional [Strain, ]
RTO —[Oradiographicliesting,
HAZ-Ohest(affectedZone, ]

tOd0  —Othicknessidf(product,]

TO —Otempering,d

UTO —ultrasonicliesting,]

VTO —Ovisualfesting,[

WPQRL —Owel dinglprocedurelqualificationlrecord,]
WPSO-wel dinglprocedurelSpecification,]

Z0 —[Orelativelreduction(of(area.l]

1.2.40 Normativellefer encesl

PN-EN[515:1996 A luminiumCandCal uminiumCalloysCH WroughtCproducts-0
Temper(designations.[]
PN-EN[571-1:1999[3INon-destrucitvelfesting3HPenetrant [festing[FHPart[1: [General [
principles.[]

PN-EN[573-1:20063CA lumini umAnd& umi niumCal | oysEHChemi cal Céomposition
and(florm(of Mvrought[products=HPart[1: [Numerical [designation(System. [
PN-EN[573-2:19973E3-LA luminiumAnd & uminium@ | oysE3H Chemical Léomposi tion]
andform(of wrought[products3Part[2:[Chemical [designation[System. [
PN-EN[1057:2006[U)[FCopper @ndidopper @l oysi3Seaml ess, [foundldopper [fubes]
forlwater[@nd(daslih(sanitary(andhieating@pplications.]
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PN-EN[1321:2000=HDestructivelfestsioniwel dslinifhetal li cimaterial SEW acroscopicll
and(ri croscopi cléxaminationlaf el ds.[]

PN-EN[1561:2000=Founding=HGrey [dastlirons.]

PN-EN[10002-1:20043HM etal liclimaterial (- T ensil elfesting - Part[1: M ethod[of (]
test(at[@mbientfemperature.[]

PN-EN[10002-5:1999H M etal li climaterial SLH T ensil elfesting(3HPart[1: [M ethodLof [
test(atlél evatedfemperature.[]

PN-EN[10028-2: 20053 at[productsimadelof [Steel sfor[pressurelpurposesHPart [2: [
Non-alloy@nd(dll oy[steel sivvith(Specifiediel evatedfemperaturelproperties.[]
PN-EN[10029: 1999(=HHot ol | ed(Steel [pl ates3inmthi ck[dr@bove=HT ol erancesion]
dimensions,[shapel@ndimass.[]

PN-EB[10160: 20013 WItrasoni cliiestingLaf [steel [l at(product[of [Ehi cknessléqual [or [
greaterthanBlmm{refl ectionifhethod). [

PN-EN[10164:2007—0Steel OproductsCwithClimprovedCdeformati onOproperti esC]
perpendi cul arfolthelsurf aceldf thelproduct 2T echni cal [deliverydonditions.[
PN-EN[10204:20063M etalli clproducts={Typesidf ihspectiondocuments.[
PN-EN[10216-2:2007[{U) 3 $eaml esslsteel fubes(for [pressurelpurposesi=Technical O
deliveryldonditionsi2Part(2: [Non-all oy[and(dl | oy [Steel fubesiwvithiSpecifiedlel evated]
temperaturelproperties.]

PN-EN[10264-1:2005[FS$teel Wirelandiwirelproductsi=HSteel (wirefor fopesFPart[1:[]
General [fequirements.]

PN-EN[10264-2:200503-[Steel [WirelandOvire[products - Steel Cwireforfopes3-1]
Part2:[Col dldrawn(non(al | oy [Steel Wi relflor [fopesifior [deneral @pplications.[]
PN-EN[10314:20053-M ethodForthelderivati on[of CiminimumGyal uesCof Cproof O
strengthldf [Steel [at[6l evatedfemperatures. [

PN-EN[12385-2; 20043 S$teel Wireldopesi3Saf ety [FHPart[2: [IDefinitions, [desi gnation]
and(dlassification.l]

PN-EN[12385-4:20043-5teel [wireltopes 3+ Saf ety [(H Part[4: [BtrandedTopesfor(]
general[lifting(@pplications.l]

PN-EN[112449:200203-CopperCandtopper Al l oy s Seaml ess, [foundtubesfor(
general [purposes.[]

PN-EN[12451:20023-[Copper@ndLeopper @l | oy s Beaml esslioundfubesior heat ]
exchanges.l

PN-EN[SO[2307:2007 [+ Fibreltopes+[Determination[of [tertain[physical Cand]
mechani cal [propertiesl(l SO2307:2005).0

PN-ENOSO3651-1:2004FHDeterminati on[of [fesi stancelfolintergranul ar [¢orrosion]
of [Stai nl essisteel sSEHPart[1: [Austeniticlandflerriti c-austeniti cl{dupl ex) [Stai nl ess(steel sCI
—[Corrosionfest[inmmitri claci diinedi umby Measurement[of Mosslinmass{Huey [fest) (1
(1SO3651-1:1998).01

PN-ENOSOL3651-2: 2004 HDeterminati onLof [ies stancelfolintergranul arL¢orros onLof [
stai nless stedl STH Part[2: [Ferritic,fausteniticlandTerriti c-austeniti c[{duplex) [&tainless]
steel SH{Corros onfikstlihimhedi aldontai ning(Sul phuri claci di(1 SO3651-2:1998). 1
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PN-ENOSOB785:2006{U) M etalli climateri al Si3+-Desi gnati on[of [iest [$pecimen]
axeslihlrel ationfblproduct fexturel{l SO3785:2006).00

PN-ENISOB506-1:2006(U) 3B etal li cinateri al SE-Brinel | hardnessfiest 3 Part[1: [
Testlhethod({l SOB506-1:2005).]

PN-ENISOB507-1:2007 2 Metallicihaterial sV i ckershardnessitest G Part[1: [Test[]
method({l SOB507-1:2005).

PN-ENOSO6508-1:2007F M etal li cliaterial sl3-[Rockwel | thardnessliest[3-Part[1: (]
Testlhethod{scales’A, B, (T, D, E, [F,G,H, K, N,T) {1 SOB508-1:2005).0
PN-ENDSO[7438: 20062 M etalli cimhaterial sSEBendsliest [ SO7438:2005).0
PN-ENI SO[8492: 2005 +M etal li cCOmateri al SO-IT ubeJ-CF atteningCtest (i1 SOOI
8492:1998).[

PN-ENSO[8493:20053- M etalli climaterial SL3+-T ubel+-Drift-expandingiest[{| SO
8493:1998)0]

PN-ENISO08494: 2005 H 1M etal licOOmaterial SCHOT ubeHFlangingCtest (1 SO0
8494:1998).0

PN-ENSOB495: 20053 M etal li climateri al SL+T ubeF-[Ring-expandingest[{| SOOI
8495:1998).0

PN-ENO SO[B496:200503- M etal licCimateri al S3-[Tube3-CRing[tensil e test[{1 SOOI
8496:1998).[]

PN-EN SOP001:20013-Qual ity Cmanagement sy stemsH"Requirements{1 SO
9001:2000).0

PN-ENISOM9554: 2007 3HFi brelopes3General [Specificationsl(l SO0554:2005).1
PN-ENISO/I EC[17025: 20053 General [fequi rementsifor theldompetencelof [festing
and(dalibrationBboratories(1 SO/ EC[17025:2005).

PN-1S0[1704:1998={3hi pbuil dingE$tud-link @nchorchains.O

PN-1SO[B108: 1996+ Steel [WireltopesforLfeneral [purposes3-[DeterminationLof []
actual Breakinglbad.[]

PN-H-04505:19663M icrostructurelof [Steel (products=T empl atesiandidesignation. [
PN-H-04661:1975[=HGrey[@nd(Spheroidal [andhal | eabl elgast-iron=HM etall ographi c[]
exami nati ons=Eval uati onldf i crostructure.]

PN-H-92140:19793{Steel [pl atelWith[Gorrosi onlresi sting(Steel [Singl elSidelpl ated. [
ASTM[A262-023-StandardPracti cesHlor D etecting[Busceptibility HoIntergranul ar]
Attack(ih[Austenitic[StainlessiSteel s.[]
ASTMIAS578[3StandardSpecificationlfior [Btrai ght[3BeamWItrasoni c[Examination]
of [Pl ai n[and[Cl ad[$teel [Pl atestor [$pecial [A pplications.]

ASTM [E165-023$tandardT est M ethod(for [ILi qui d[Penetrant [Examination.[]

ASTM [E208-63-StandardT estCM ethod[for IConductingCDrop-CWeight (T est[]
toetermineil FHDuctility[TransitionT emperatureldf [FerriticlSteels.(]

ASTM [0G66-993+BtandardTT estCM ethod[For Vi sual CA ssessmentCof (Exfoliationd
Corrosion[Susceptibility[of [Bxxx [SerieslAluminiumlAlloys(ASSET [Test).[
ASTMUG67-0400-1StandardIT est[IM ethod [ If or (1D eterminingCthelJSuscepti bility [
tolntergranular[Corrosion[of (bxxx[Beries!AluminiumCAlloysiby M assllL osslafter[]
ExposurelibMitriclAcidNAMLT Test).[]
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1.30 ScopelofSurvey

1.3.10 Genera [provisionsoncerningthescopelandbrocedurelbf [surveyarel]
specifiedin[PRS [General [SurveyRegul ations.[]

1.3.20 PRS [Surveylduringhanuf actureldoversithelfioll owinglthaterial s/products. ]

.10 rollediproductsfromhull [structural [Steel [@ndla uminiumialloys, [

.20 rolledproductsiromisteel intendedor [Cl assland I (hoil erslandpressurel]
vessels,[]

.30 steel [fubes(for[ClassIandl [Boil ers, [Pressurelvessel siandpi pinglSystems, ]

A0 sted forgingsland(dastingsidf [@ssential [parts, (]

.50 propellerldastings,[]

.60 chainldablesl@ndiropes,]

.70 anchors,O

.80 weldingldonsumables.[]

1.3.30 PRS [Surveylofimanufactureldoversithelfollowing:

.10 considerati on(of [fechni cal [documentation,

.200 inspection=surveydf haterial slduringhanufacture@ndiests, [

.30 issuinglofdheltel evantPRS' [documentsi{material Leertificates, [tertificates,
statements, [étc.).[

1.3.40 PRS [SBurveylof ilvel ding@ppliesfohelstructuresiwvhi chiaresubj ect fo[PRSO
survey@ndidoversthelollowing: [
.10 ensuring(ihatfheliequi rementsLof (PRS[Rul esliel evant iolwel dedjloi ntsland]
application(af [parentimateri al slandiwel dingldonsumabl eslarelfulfilled, ]
.200 ensuring(thatthelfequirementsidoncerni nglthelwel dinglprocedureslincl uded
in[PartIX@ndlihfheldcceptediechnol ogical [documentation@refulfilled,d
.30 inspectionlof (ivel ded[loi ntslinCaccordancelwithTheltequirementsi$pecified
in(PublicationMo.B0/PEMon-destructiveTesting.(I

1.40 TechnicalDocumentationd

1.4.10 Documentationlrel atingliblmaterial siandiproductsishall [dover/specify:

—[characteristicsLof [Thelmaterial [{product), itsl¢chemical [tomposition,iechanical (]
andCtechnol ogi cal Cproperti es, Cheat [treatment Cor Cthermo-chemi cal Cireatment, [
hardness, (étc.,[]

—[Omainldimensions, [Seriesof fypes,[d

—[Omanufacturelprocessidescription,]

—[Oqualityfequirements.[]

1.4.20 Thelscopelof thelfequiredldatalonfhelianufacturingprocesslarelsubject o]
PRS[@cceptancelinléachiparticul arldase.[]
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1.50 ApprovalldfMaterials /Products M anufacturer sJ

1.5.10 Manufacturers_bf thelimaterial sLspecifiedlinparagraphll.3.2Candsemi-
fini shed(productsiused(forthei rihanufacturelshal | Bel@pproved By [PRS.[]

1.5.20 Request(for@pproval shall lincludelihelfoll owingldata:[]

—[characteristicsCof (theldmateri al [ thelJchemi cal Cicomposition, Omechani cal Cland)
technol ogical [properties,étc.),[]

—[designationidf thehaterial , thelhanuf acturing@ndiquality [Gontrol [procedures,

—[J parti cul arslof [rawmaterial s,[]

—[OproposedScopelof [@pproval.[]

TheltequestCshal | Cal soLeontai nCinformati onConthelpreviousléxperiencelof (thell
manufacturer[in[thelproductionLbf Cmaterial sCsubject(tolapproval .LThelapproval [
grantedshall hot[beltransferredfolbrancheslor[other [factori eslandlany [¢hanges[of [1
thelthaterial [hanufacturinglhethod(shal | Belreportedfo[PRS.0

1.5.30 Testsléonnectediwviththelinanuf acturer(@pproval [arel¢onductedlinlaccordancel]
withltheTests [Programmelpreparedby [thelhanufacturer@nd@ccepted By [PRSihleach(]
particular[¢ase.[Theldpproval [fests[shall elperformeduinder theldirect[Survey by PRSI
infthellaboratory@pproved By [PRS.]

1.5.40 Approval Lof (manufacturingprocess andlmanuf acturersLof (hull [stedl [intended
for[highlheat ihput el dinglshall Belissuedlihiaccordanceli thithelproceduresiSpecified]
in[Annex(A[0r[Annex B foChapter (3[0f [FPart DX, [fespectively.[]

1.5.50 Withintheldpproval [procedure,[PRS ¢onductslihspecti on(attheltnanuf acturers]
requestingfthel@pproval .l

1.5.60 Approval [slrenewedpontheCmanufacturerCfequestCandlafter theltelevantl
i nspecti onlhasbeenldonducted@gain.[]

1.5.70 ThelabovelmentionedCapproval Oprocedurelal soCappliesCtoCtheJal ready [
approvedCimanufacturersCwi shingCtoCextend[(thelexi stingCscopellof Capproval Cor
manufacturerslintroduci nghiew [thethodslof [material [producti on, ot (providedor (ih
PartX.O

1.600 ApprovallofiVeldedStructures M anufacturer sO

Manufacturers[of [Steel Wel dedStructures, [ile. [Shipyards@ndidther orksishal | e[
approvedlby[PRSLinCaccordancelWiththelrequirementsC$pecifiedlinCChapter (2501
of PartIX.[T hel@pproval [Hests[programmeldependsloniheléxpectedivel dingivork [
andlik[SubjectibPRSAcceptancelinléachlparticul ardase.[]
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1.70 SurveylofMaterials /Products M anufactur el
1.7.10 Direct[Surveyl]

1.7.1.10 Materialg/products,Specifiediinlparagraph1.3.2,[@relSubject foPRSIdirect]
survey [duringlianufacture. [T helsurvey [toverslinspecti on[andiesti ngLof (inaterial s
withinthel$copeldeterminedliin[Part1X, [fheltel evant[standardslor[agreedinaterial [
specifications.(]

SurfacellinspectionCandOverificationUof Cidimensi ons, CimassUof Omaterial sCland
productsCarethelTesponsi bility Cof (thelmanufacturer.[d ssuance, Cby[(PRS, [of [the[d
I nspectionCertificate[for[the[material Cor Cproductater [founddef ectivelbrChot
meetingthestandardsCor Omaterial Cspecificati onsinOrespect Cof Cthelmaterial O
dimensi ons, inasslor fhelsurf aceldonditionldoesot[@bsol vefheltanuf acturerfromO
thislresponsibility.[]

1.7.1.20 PriordolCacceptanceliests,thelmanufacturershal | Furni shCPRSWith(the
followinglparticulars:

—[Jname, [fiypeldr(gradelof (haterial ,[1

—[Jnamelandumber [of [Standard, ]

—[Jgradelof haterial [ih[dccordancelwithPart[[X[0r[drder[Specifications,[]
—Jsupply[@ondition,

—[Opurchaser’ siiamelandtheldbj ect((if [Rnown) forhichfhelhaterial liklihtended,
—[Oquantitydf helSuppliedimaterial [(number 0f [pi eces, veight, [€tc.), [
—[castiBumber, ientification@umber,

—[didentificationbumber[of fests(or fest[Specimens. [

1.7.1.30 Approval [testsCof (theCmateria CarelperformedCafter[thetechnol ogical O
operations({e.g. @fterMeat freatment) [@ff ectingfhelhaterial [propertiesiareldompl ete.(]

1.7.20 Indirect[SurveyO

PRSOconductsindirectOsurvey Cof Cwel dingCconsumables’ Omanufacture.dTheld
procedurefor@pproval [0f vel dingldonsuambl eslikiSpeci fi edIh[Chapter240f Par tIX. O

PRSCmay [approvelseries-producti onLof [tertai nCmaterial stmanuf acturedby[thel]
workslapprovedliniaccordancelwith@hellequirementsispecifiedlinsub-chapter[1.5,]
theliworkmanshi pLof ivhi chul fil siiheldual ity (tequirementsior (inateri al sStandmay [
issueypelApproval [Certificate[for[suchCmaterials.CThisCertificatelentitles[the[]
manufacturer’ sLdluly[@uthorized[personnel ol¢onductlinspecti onsl@ndfolissuelihe]
relevantdocuments.[]

General [princi pl esCconcerni ngtheld ssuelof CTypeJApproval [(ICer tifi catesCand ]
indirectSurveylprocedurel@relSpecifiedihiGeneral [SurveyRegul ations.[]

1.80 Inspection[Certificatel]

1.8.10 InspectionICertificatelli sClissuedlinClaccordancelwiththe[lrequirements’]
specifiedlih(standard[PN-EN[10204.0]
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1.8.20 Inspection[Certificatelshal | (incl ude, @partfromdi mensi ons@ndiguantity [of (]
thelSuppliedimaterial [[number [Of [pi eces, Mvei ght, [étc.) thelfollowingparti cul ars: [
—[Opurchaser’ sihamel@andheldbj ect((i f Rnown) for hichfhehaterial (iklihtended,
—[castiBumber, ientification@umber,

—Omanufacturer’ shame,]

—[J gradelof (haterial [ih(dccordancelwithPar t[[X[0r[drder [Specifications,[]

—[Jchemical [domposition,]

—supply[@ondition,

—[resultsof [hechani cal Tests, [

—[Oresultslof fechnol ogi cal festing({if [@ny).0

1.8.30 If(theltestltesultsCbbtainedCduringlindirect[surveyFulfil theltequirements]
specifiedlinPartIX,PRSssuesthelnspection[Certificate. [Bef orelfhednspection
Certificatel[has[beenlissued, (thelimanufacturerhal | Gbroducelalvritten[tecl arationd
stati ngfhatFhelproducthasbeenmadelin@ccordancelvith@helapprovedprocedured
andfulfil sithelriel evantrequi rementsispecifi edlih[Part [IX.

Thelfollowingflorm(of [Suchlaldecl arati onlisldaccepted By [PRS: [
" 1t0sChereby[tertifiedthat[(thelproducthas[beenCmadelinCaccordancelwiththe[]
approvediprocedureland(itful fil slthelrequirementsiSpecifiedih[PRSRules’ [J
signedBy [theldul y[@uthorizedmanufacturer’ sifepresentative.]

1.8.40 Each(Inspection[Certificatelissuedby thelthanufacturer [{or @ productbeing]
type-approvedby IPRSOthroughCITypellApproval CICertifi cate[Jshal | OcontainCthed
following(dlause:[]

,PRSTY PE[APPROVEDPRODUCT
TypelApproval [Certificatel]

NO.Ll i O

ValidmntilC......coveeeereeceeceereeee "0

1.90 MarkingO

1.9.10 Materialsishall belfnarkedlin[accordancelwith{tecognisedi$tandardsiiaking]
into@ccountthelfol | owinglfequirements.]

1.9.200 Wherelproductsiarelddiveredlinl€ingl elpieces, [@achionelshal | Beltharked.[]

1.9.30 WherelproductslareldeliveredihBundl eslor[packages, fivolleather-resi stant[]
| abel sléontai ningthelarkslshal | helprovidedlandfiastenedfoiheloppositelendslof (1
thelbundleldr(directlylonthelpackage.]

1.9.40 Indhel¢aselof [delivery[of ($mall [$izelproducts, [hei r iarkingssubjectHol]
PRS[acceptancelihléachlparti cul arldase.]

1.9.50 Productsishall elmarked, @sfar [@spracti cabl e, [inlplacesthat@renotdikel y (]
toDefurther ihachinelfreated.]
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1.9.60 Thelarksshall[Standloutl¢learly@ndishall beframediwvith@Dright[paint[]
resistantfo@mosphere.]

1.9.70 InCeachltase,[thelmarkslonproductslshall [tontain[at[least[thelfollowing[]
particulars:[

.10 gradeldfhaterial,[]

.20 number[of Ctast, Chumber [of CbatchLorCbther Omarkinglal | owingiolascertain]
that[ihelproductel ongsliolihelbatchior ivhi chhelnspection[Certificatel]
hasBeenliksued,

.30 manufacturer’ silhameldr Brand,l]

Al manufacturer’ sidontrol [Stamp,

.50 Inspection(Certificateldumber, ]

.60 PRS [stamp.O

1.9.80 InCtheJcasellof CanymarkedCimaterial (showing[defectsthat[CpreventCitsO)
intendedluse, fheiharks(shal | Belfemoved.[]

O
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200 TESTINGO
2.10 General[Requirements]

2.1.10 Material sCwhichCarel$ubject@o[PRSurvey [duringlimanufacturel$hal | Ched
submittedfolflests.[T helily pelof [festsl@nd(driteri alof fhelfest (Hesul tslassessment[shal | ]
belinCaccordancelwith[therequirementsispecifiedin[Part[1X—Material sCland[]
Welding, [unl essstated(dtherwi selihldther [Partsiaf thelRul es.[]

2.1.2[0 Thelpresent[Chapter[specifies theliest[tonditions,types andtimensions]
of [Specimens,[asiwel | [asriequi rementslriel ati ng[tb(tkest(Speci menslpreparation.[]

PRS[inay [2greelfoltheluiselof [fest[Methodsland[$peci men(iy peslother [thanthose]
stated(inCthe[presentCChapter, providedtheyCenabl e[oroper [ dentificationCland
eval uati on(df [thelthaterial [Properties.[]

2.1.30 Unlesslstatedldtherwiselinthe[Rul es,[Theltypeslandparti cul arslof [($pecial (I
testslof inaterial §/productslintendedor [$pecificlise, [asivel | [asThel criteri alof (Thel
testsliesults' [@ssessment(arelsubjectfbPRSEcceptancelihléachlparticul ar[dase.(]

2.1.40 During[dtests,[] thel] requirementsl] of (] relevant[] standardsl] or[] material [J
specificationsiagreedwith(PRS[shal | (@l soBeful filled.[]

2.1.500 Samples(shall[belheat-treatedtogether{inCLone furnacelcharge) (With[thell
productor [partdolwhichlthey el ong. T estSpeci mensishal | belpreparedinlaimanner
that[will [not(affectthelmaterial [properties.(]

2.20 Testingllaboratoriesd

2.2.10 Thelprovisionsi3pecifiedinthisisub-chapter@pply Hoaboratoriesiéngaged
i n[festi nglof thelfateri al siivhi chiarelSubject fb[PRSSurvey. [

2.2.200 Testingshall CheperformedCinthellaboratoriesCapproved by [PRS.CTheld
criterialfor@pproval [of (suchiaboratori es@rel$pecifiednIPublication[No.(56/P+
Procedural [Requirements{for Mlaboratories.[

2.2.30 Laboratories of [@pprovedimaterial s/productsimanufacturersareléntitledfol]
conductC¢hemical Canalysi sLof Cimaterial /productsihecessary [ or Lacceptancelof [thed
material/product, Without[Special [@pproval [granted Dy (PR SHor thi sipurpose.[

Test[FesultsCbf theselaboratoriesCwill CconstituteCsufficientCgroundsTortheld
chemi cal [dompositi onldatalfbbelénteredihfhelhspecti onCertificate.[

2.2.40 PRSIay[approveHonla tasellby¢asebas s[3- @ laboratory[orfest[fesul ts[]
obtai nedCinCaaboratory thot Capproved by [PRSihroughthelApproval CCertificate[]
providedihelfiol |l owingldonditionslareful filled: O

—[theltkestsiwill Belperformedlihihelpresencelof [PRSISurveyor((if(possible),]
—[testingléquipment(isicheckedperiodically,]
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—[Opersonnel [GonductingthelfestslikSuitablylqualified, [
—[Olaboratoryas@lquality hanagement Sy stemlimplemented.]

2.2.50 TestingdshallObelconducteddatOalltemperaturel]correspondingtothed
requirementsLof (thelrel evant[Standardsluinl essistated[otherwi selin[other [chaptersiof [
this[Part(of fhelRules.(]

2.30 Re-Tests]

2.3.10 If[@helobtainediest[tesultsarelinsatisfactory, [theltestsLimay[beltepeated]
subj ectliblthelfol | owingldonditions: [

A0 ifCunsatisfactory [Yest[resul tsCareldueltol ocal [defectslinCthelJspecimen
material ,[{aul ty (tachi ningLof [$peci mensLor Faul ty [HestLéqui pment, [Ehelfest[]
shall [Belepeatedion(thelSamelnumber[af [Specimens; [

.20 whenlthelfensil elfest [flai | siibneet Thelfequi rements, fwolfurther festsinay el
madefromthelsamel}iece.dfbothCbf theseladditional (testskatisfy [ thel]
requirementsLof [Part[1X, helitem@ndbatch@relacceptabl e.[If Lonelorboth]
of (fheselflestsfail, [thelitem[@ndbatchlshal | (belfe ected. [T heladditi onal [Hiests]
detail edidbovelshal | Belperformediiisi nglthelSpeci mensltaken, [preferably from]
material [fakenladj acent[foltheldriginal [fest[Speci mens, [but@ ternativel yfrom[]
another [fest[positi onlor[Sampl elfiepresentativeldf Thelitem; [

.30 whenthe@veragelimpactestlénergy Val ueslobta nedionhreelSpecimensfail [
tolmeetfhelfiequi rement[or vhen@wolresul tsldbtai ned@relbel owThelequired
val ue, [0rWhenlonelresul tlislessthan[70%o[0f [thelrequi redval ue, thelfestsimhay L
bedperformedUonthelladditi onal Csetof (speci menslconsi stingUof Cthree[d
specimens{iBken(fromthelSamelproduct.[Thelproduct(dr thelBatchlof [products]
may [Belaccepted, [providedthat theldveragelval ueldf @l [fesul tsiobtai nedfrom]
thefirstlor[$econdSeri eslof [estslsl@tTeast[équal HolhefequiredVal ueland[]
whenothorefhanfivolresul ts,@mong(d | fhelriesul tsidbtai ned, @relbel owlthed
requiredal uelLor[WhenChotCorethanConeltesultlislessthan[70%[of (thell
requiredivalue;

A0 ifdhelproperti esLof [Thelmaterial Lean[belimprovedby theat[freatment, hen,
after[theltreatment,[ theltest[shall ChelTepeatedonthestandardhumber (]
of[Specimens;J

.50 if, OtoOensureJtherequiredCOmechani cal Oproperti esCof Oal | oy Osteel s, Cithed
manufacturer[isCtompellediolsubject[thel$teel sfiolheatRreatmentfor[thel]
secondi me, [fhelprocesslof [Suchfreatment isiSubj ect o[PRS@cceptancelin]
eachlparticular(dase;[]

.60 where,[basedlon(thelfiestslof [Somelpieceslin@batch, [thelbatchlof taterial (s
rejected,(then, LAt thel bptionCobf [the[manufacturer,[thelfemainingpieces’]
infthelbatchlmay belSubmittedlindividual |y for [festsiandfhoselpi ecesiivhich]
givelsati sfactoryresul tsihay (Beldccepted. ]
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2.3.20 PRSImay [fequirehefestsfomerepeated{i nthelpresencelof thelSurveyor)
if [¢onfusi onLof [$peci menslor Hiest Mesul tshasfiakenpl acelor Hheiest Mesul tsidomot [
allowffor[determiningthemateri al [qual ity Wvithfhelfiequired@ccuracy.[]

240 ChemicallAnalysis[]

Permi ssi bl eldlevi ati onsiromThelfiesul tsCof Madl el@nal ysi si3-inEhel¢aseldf [¢heck [
analysi sCof [thelfinishedproductsC-shal | Cheld nCaccordancelwith(thelrel evantd
standards(arthelfequirementslof [PartMX. [

250 TensleTest[

2.5.10 Atltheltensilelfest,thelfol lowinglthechani cal [propertieslareldetermined: ]
Re, [IM Pal; (R0 2 Roro sttorn.0), IM Pal ; TRy, [IM Pall; LAL(A, A1 3, [ Asormm, [A200rmm) , [1%0]
and(Z,[%0].0

UnlessdprovidedOotherwise, Otensile(Itest[]shal | Obeld performedCatambient
temperature.l]

Atliensi| elflestslof (hetal slat[el evatedfemperature, [theldeterminedival uesishal | el
supplementedCwithOindex O statingd theC temperaturel] of (testing,in00°CO(e.g.O

R;’iSO’ R:OO, AZOO’ ZSOO).D

2.5.200 Theltestlintended ol determinelthelyieldpoint,[R.,[shall Cbelperformedl]
with@n(el asti clstressiwithinlthelli mitsiSpecifiedlih[Table2.5.2.[]

For[austeniti clandlausteniti c-ferriti cl{duplex) [$tai nless[steel [products, [The1%[]
proof [$tressl{R, o) (nay (heldetermi nedlinCadditi on[{o[R, ,Lor Holihelphysical [yield[
pointRe.[]

Afterfeaching@helyiel dior[(proof Dloador[dluctilelinaterial s, helinachi nel$peed]
duringCithe[tensil eCtest(shal | OnotCexceedCthat Ccorrespondi ngCitoCalIstrai nCrateld
of [0.008s ™. [FFor [rittl elmnateri al s, [Buchl@si¢ast[iron, Thelel asti c[Stressrateshal | Mot ]
exceed10M Pals".00

Table2.5.200
M odul us(of [l asticity [0f Thelmaterial (I Ratelof [Stressing[M Pals 1] 0
EO
[MPa]O min0] max[]
<[150M0000 20 200
>150[0000 60 600

2.5.30 Forfensilelfest,Thelspecimensihavingthelshapel@ndldi mensi onslasishown
inCfigures12.5.3- 1[0to[12.5.3-40andinCIT abl e[12.5.30shal | DbeCused. [OPermissi bl e[
dimensional CdeviationsCandtol erancelbf [(formCof (thelspeci mensCshal l Fulfil thed
requirementsiaf [StandardPN-EN[10002-1.00
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Expl anati onlof [Symbol siusedlinthelfiguresiandTable(2.5.3:00
dO-[1diameter(af [Specimen,Imm]; [
alJ-[thickness[of [Specimen, [imm]; 0
bO-Owidth(af [Specimen, Imm];
L.—0Oparalel festdength, imm] ;O
Lo—Ooriginal [gaugeldiength, mm]; O
RO-Otransitiondadius, [imm] ;[
S3-Ooriginal [GrossiSecti onal [@realdf Specimen, [mm?]; 0
D-Oexternal [diameter [0f [fube, [[imm] ;]
t0) —Jthicknesslof [Product{wall),[imm] .0
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Proportional [testCspeci mensCshal | Chelof CalroundCor Crectangul ar Ceross-sectiond
andishall (haveragaugellength( Lo Bdlor (LoZ(5.6504/S, [liespectively[{Loshall,(

however, [belgreater[ than[20LImm).[Basi c[dimensi ons_bf [tensil e[ test[specimensl]
dependingldnitheir(typeldarelSpecifiedin(Table2.5.3.00

Table2.5.30
Item(] Namelof [productd Typelanddimensi ons(of [Specimen]
10 20 30
10 | Forgings,[dastings{except | 1.0RoundSpecimen((Fig.(2.5.3-1):0
greyliron(dastings) ] d=00ER20Imm(preferably[dZF4hm) O

LoEBd; M &0 d/2;0
REQOMMIRE.5MdFor nateri al shivith[AX10%[@ndfor I
nodular(dastliton)]

20 | Plates,[stripsiandiSectionsd | 1.[Flat[Specimen((Fig.[2.5.3-2):00
aEEDbER5mm; 0

LoEB.65VS, ;0

LELE2YS, ; RER5mM
(Note:O  Ifltheldapacity(df Thel@vail abl effestinghachined
doesriot @l owtheltiselof [l at[Speci mens(of full [thicknesstl O
thelthi cknessimay [BelfieducedBy hachininglonelsideldnly).O0
2.INon-proportiona flatSpecimen((Fig.2.5.3-2):00
aZ{ BER5mhm; [LyEF2000Mm; [ Z[212.50hm; T
RE25[MmO
3.[Proportional hound(Speci men(6f [dimensions@slinlitem(1,0
|ocatedwi thlitsi@entre@aifromiproductSurfaceldr@sidl osel]
tofthi slposition@sipossi bl elfappliesioblproductsiof ]
t220hm).0

30 | Tubes 1.0Full[@ross-sectionliensil effest[Specimen((Fig.[2.5.3-4): 0

LoEB.65VS, ;0 ML 25.65VS, +D/2;0
(L i5theldistanceBetweenithelgripsidr theplugs, [
whichever(isSmaller)Od
2.[8tripsidutTongitudinal ly from{ull thicknessiwal | T
(Fig.2.5.3-2):0
aEmBEA2Thm; D
LOE;BBS@O ;I EM,=2b; REA0THmMO
Thelparall €l festTengthlishot fl attened, [But thelénlarged
endsitay[Belfl attenedFor(gri ppinglihfhelfestinglhachine.[
3.[Proportional oundISpecimen((Fig.[2.5.3-1):00
aslfioritem[{RoundfestSpecimensimhay (@l sobellised]
providedihatthelwal | thi cknesslisSufficientfolalow
forachining(of (Such(Speci mensibtheldimensions
givenlih(Fig.2.5.3-1Withfheir@xessituated
atlthelfnidwall thickness).[]

OooOogd
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10 20 30

40 | Wires@ndodsiwithd Nothachine-treatedul | [Gross-sectionlfensil elfest[Specimen]
diameter[équal [dr[esslthand | (Fig.[2.5.3-3):00

4thm0O LoE200mhm; MzMy= B0mhmO

50 | Wireslandrodsiwith( Proportional [foundI(Specimen((Fig.[2.5.3-1):00
diameterimorefhan@ihm | dEBER20MhmEILEBIA; L2 /20

Theld ongation[al uelisivalidlonl y[if [theldli stancebetweenfhefracturelandlihe]
nearestlgaugelmarkLisChot[less[thanConelthirdCof (theloriginal (gaugellength.[Thell
result,owever, [islvalidlirrespectiveldf thelocati onlof [thefracturelif Thelpercentagel
elongation(@fterfracturelisiéqual [lar [greater fhanheldequiredivalue.(]

Thelel ongationCval uelafter Of racturelshal | ObeldeterminedDonOproportional O
specimens.[dnfjustifiedtases,[IPRSCMay[agreelthat[thelimechanical [properti esof [
material sibeldetermi nedlon(Speci mensidtherthanthelproporti onal [Bnes. [

For[mon-proportional [Speci mensfromrion-all oyed@ndal | oy [Steel siiot [Subjected
toleol diplasticlivorking, [Ihel& ongati on[Val uelafter Fracturel$hal | (hot[(bellessihan]
that[determinedlih@ccordanceithheformul albel ow: [

04
O Ay =2A(\/L§J 0[%]0 (2.5.3)0

0

2.5.400 Toldeterminelthelfensilelstrengthlof (grey[dast(iron, thelSpecimen(of [Afound
cross-section,@sishownlih(Fig.[2.5.4,[shal | Belused.]

RE@5%

-

ﬁ;SO

Fig.2.5.40

2.5.50 Forestinglof @ uminiumi@ loys, [l atfensi | elfiest [Speci mensshal | elisedfior
specifiedihi cknesses motléxceeding[12.50mm. For [hi cknessesil3[12.50m, (ioundL]
tensileltest[Ispecimensishal | Obe[Jused. [JFor [thi cknessesnotCexceeding[400mm, [
thelongi tudinal [axi s.of [theldound(fensi | e[fest[Specimen(shal | (belocatedat[aldi stancel]
fromCtheOsurfacelJequal CtoThal f Clof (thelthi cknessClof Cthel testedCmaterial Clitem. O
For(thi cknessesiover[40im, [thellongitudinal [axi slof [theliound(fensi | elflest [Specimen(]
shall Cbed ocatedat Caldi stance fromConeof (theJsurfacesequal CtoConequarterd
of [thelthi ckness(of [thelfestedimaterial litem.O
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2.5.60 Toldeterminelfheuttivel difiensil elstrength, (@ at[$peci meniwvithihelivel dOI
machined(orOground) Of lushDOwithOtheOsurfaceClof OtheCpl ate, Oshal | Obelused. O
Theldi mensi onslaf fhelSpeci menishal | Belih@ccordancelwithFig.[2.5.6: 0

T
R a4 H
o § ] si3Hthelgreatestiwi dth(of el dC]
Y e
L, O
Bl L ﬁ??s\
_ > 200 - R ~ a=t
O
Fig.[2.560
al=0an
bCEOL2[hmor EZ2MhmO
bCECP5Ihmor fZ2IhmO
L=05+60mmmiD
RE(25mhm.O

2.5.70 ToldetermineltheldepositedCimetal [tensile[Istrength, Jal roundspecimen
withfthelfollowingldimensi ons(shal | Belused: ]
dC=LOE 0.075[m0O
LoE050x 0.5hmO
L .Z2B5mhmO
RZ:L0m. O

For(Speciallysmall [or Targeldi mensions, [0ther [Speci mensihay [(bellised(@f ter IPRS]
approval [ providedd they [l conformtol] thel1geometrical [l rel ationship] specified]
in[Tablel2.5.30tem.0]

2.600 ImpactTest]

2.6.10 ImpactivaluelKV,]J],[shall (belteterminedConthe1 SOCharpy [V -notch
specimens. [T helflest[Speci mensishal | beltnachi ned{oheldi mensi onsi@ndol erancesd
givenlih(Fig.2.6.1[@ndTable2.6.1-1.00

Fig.2.6.10

V-notch$peci mensiwith@wvidth[of [7.5@ndBnmishal | bellised[only [or [hese
productsiromQivhi chliest[$peci mensiwvith[avi dthlof (100mL¢annotbelprepared. [
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Thelimpacttest[Val uesCobtai nedConuch$pecimensishall ulfil (theltequirementsd
specifiedihTable2.6.1-2.00

Table2.6.1-10
Dimensionsldfimpact [fest[Specimensl]
Dimension] Nomina O Tolerance
LO 55[hm(] +0.60ithm0J
L/20 27.50mhm0 +0.42ihm0J
all 10hm(J 10.06[thm(]
10hm +0.11[hm0d
bO 7.5[hm(I +0.110hm0
S5ihm(II 10.06[thm0J
hiD 8irhmQ +0.06hm0O
r0 0.250mm0J +0.0250mm]
. 45°[] +2°0
a0 90°0 +2°0]
Table2.6.1-20
Dimensionslof [Specimen(] Averagelimpactivaluel]
[mm]DO KvOII O
10X[A0X350 KvO
10X[7.5xB50 5/6IKVO
10XBRE5O 2/3KVO

90 KVETequiredlimpactival uelSpecifiedihfhelfel evant [Chaptersiof FhisPartof fhelRul es. [

OniSpeci mensibkenfromipl ates, [{l atsland(Sections, fhelfiotchishal | belperpendicul ard
toltheleéxternal [Surfaceldf thelproduct, With[at least[OnelSurf acelihlrbughldondition.

I mpact[val uelKVLshal | (beldetermi nedLonthreel$pecimens.[Onelof [theldbtained
val uesihay [Bellower [thanthelrequi redione, [But By (ot [horefhanBy [30[per (dent. [

2.6.20 Impactiest[shall (be[performedlonthe[ CharpyLpendulumLimpactiesting]
machinelwithl@nihitial [Strikingénergy(af [(300[0r[1500].0

Theldli stancelbetween@hellhammer [Supportsishal | hel40=Cblmnm. [T helpoint[of O
impactLof fhelhammer [shal | helin(pl anelof [Symmetry [of [Hhelspecimenlmhotch, @romO
itsioppositelside, theldi stancelbetween(thelpl anesiof [Symmetry [of [thelnotchl@ndihel]
cutternotexceedingl0.50mm.

Wherelfhelimpact@estlisiperf ormed@t[allower demperature, @hefest[Specimens]
shall [belkeptl[in[theltoolingCmediumTor[&t[eastl 150 minutes[fromthelmoment[]
thelflemperatureldf [thelthedi umhasbecomelsteady.[Atthelfestfemperatureldowniod
—60PC,thelval uelbf Cover-coolingCmay [beteduced[to[-4PC; Cat[theCmomentd
of Cspecimenfracture, [(the[temperatureshall ChotCvary [fromthelprescribedl test[]
temperaturebymorethan®2[°C.[]
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2.6.30 Impacttestslmay[belperformed{accordingioltheltlefinitions[adoptedlin
standardPN-EN ISO3785) [onTongi tudi nal [Specimensl{L ) [or fransverselSpecimensl]
(T). M ongitudinal [Specimensiarefakenparal l el Wi thfhelongitudinal [@xislaf [@rol led
or[eéxtrudedproductL{al onglthelgrainlil owpattern).[T ransverselspecimensiareliakenl]
perpendi cul arfolthellongitudinal [and[Z [axes (axi s Z [is[paral | el with(theldirection]
of hai nforceldausinglthelthaterial [Strain).[]

2.6.40 Wherelhull Cktructural Csteel Cageingresi stancelshal | Cheldetermined{theld
ageingldonditions3HB%l[strai nf@nd@nneal ing @t [@Afemperaturelof 250CCHor A Hour), [
the[test[conditi onslandCrequi rementsUarel subj ect[ ko IPRSCacceptancel inCeach(]
particular(dase.(]

2.70 BendTest]

2.7.10 Flat[bendtest[specimenshall CbelmadelinCaccordancelwith(Fig.[R.7.1.0
Tensi on(sidelédgesishal | Belfoundediblariadi usiaf [1+2hm.[]

9al#D

Fig.2.7.10

Parti cul arslof [thelfesti ng[donditi onslarelSpecifiedliniStandard(PN-ENISO7438.[
Unlessi8pecifiedinthelparti cul ar [¢hapterslof Part X, Theformer[di ameter [andThel]
anglelof (hendinghel$pecimenshal | hel$el ectedinC&ccordancelWwiththeltel evantd
standards.[]

2.7.20 Bend(festslof [dastings,florgingsand(similar[productsishal | helperformedion
speci mensiwi thithelol | owingldross-sectionldimensions: [

aZ200hm; IbBEE250m.0

2.7.30 Bend(tests bf [plates, [structural [sectionsCandktripsshall (belperformed
onl(Specimensiwith(thefoll owingldross-sectionidimensions: [
aZ({ [MBEBE00hm.O
IfCproductthi cknessilisCgreater than[250mm,[tCmay [belfeduced o 250mmO]
by achi ninglonlonelSi de. Mnfhat[dase, fheflormershal | elpl aced[dnfhelmhachined
facelWhen(iesting.[]

2.7.40 BendtestsUof [buttCwel dsCshal | ChelperformedConCspeci mensOwithCthed
foll owinglgross-sectionldimensions. ]

a=i [MbEE0mmm.O
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ForMendfestsLof livel ded[loi nts, (onelpart [of [Thel$pecimensishal | helfiestedvith
thelwel dflacelin(ens onlandtheldther withthelWel dfootin[fension.[Thelwel dishal |
belfhachi ned{or[ground) fl ushiwithfhelSurfaceldf helpl ate. [If [product thi cknessHlis]
greater [than[25Lmm,LitCmay[belfeducedto[ 25 mMmLbyLmachiningLonLonelside.]
I nlthat[Gase, [thelflormer(shal | Belpl acedldnlthelhachi nedflacelwhen(iesting. [

2.7.50 SidelbendOtestsOof O buttCOwel dsC shal | O beld performed onC specimensd
withfthelfollowingldross-sectionldimensions. [

aZ0hm; IbEEE 0

Wherelihi cknessLof (butt (ivel dsiCE: [40Lnm, LaLsi delbendfest [$peci menlmay [bel]
solgplitlihtolpartsiaf Wi dth[BE20immthattheleéntirelwel dthi cknesslisidovered.[]

2.7.600 Testspecimens,Iforlongitudinal Cif acellandCroot[test, Lshal | Clbeldmadel]
in(&ccordancelwithlstandardPN-EN910.[Onelpartof fhelSpecimens[shal | (belfested ]
withfhelwel difiacelihfens on@ndithelotherwithfhelel drootihfension.[

2.800 PélliniDropweightTest((DWT)O

Pellini COdropweightOtestCshal | DbedperformedUinOaccordancelwithCstandard]
A STMIE208-6.[Theldi mensi onsl(i nirhm)[af [fest[Speci mens(shal | Bel@s(fol lows: [

TypelP- 1[IIMRSX Q0 360,01
TypelP-2[IMMM 950 [130[0r
TypelP-3[MM6X B0 [130.0

For[flame-cut[speci mens, [thei r Cidi mensi onsUshal | Cheli ncreased by [2500mm, [
however(notlessithan(thelpl atelthickness.[]

M achininglof [thelpl atelfolprescribed[$peci menlihi cknessishal | beldn[onelside]
only.[Wnlesslotherwisel$tatedlin(ihelfel evant[$tandards,[thel$peci mensinay [helof (1
any/[drientation; theldrientation,owever,[shal | BelthelSamelfor (@l [Specimens.]

2.90 HardnessTestingd

Hardness[shal | (beldeterminedby (Brinel| [{HB),[Vickersl{HV),[Rockwel | [{HRC)
methodCor Dother CmethodOsubj ect (ko[ IPRSCacceptancel i nCeachCparticul arCcase. [
Hardness[testsshal | ChelJperformedinCaccordancelwith[thelrel evant[standards]
(PN-ENTSO[B506- 1,[PN-ENTSOB507- 1,[PN-ENTSOB508- 1).[]

2.100 M acroscopiclandMicroscopicExaminations]

I Crequiredby [The[IRul es, macroscopi cLandlmi croscopi cLéxaminations shal | e
performedd in0 accordancel] with[J theJ relevantd standardslJ (PN-66/H-04505,0
PN-75/H-04661,[PN-EN[1321).00
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2110 Ductility[T estslfor [PipeslandT ubes[]

2.11.10 FlatteningTest[]

Flatteni ng(festshal | elperformedfor metal li cliubesiwith(an(dutsi deldiameter D[]
not[exceeding[406.4[hmlandiwall thi cknessTilhot[exceeding0.15[D. ]

Specimeniengthlshal | (belll &F[1.50D, however Thelfollowingldondition[shal | e[l
fulfilled: 10IMmMERMEA00IMM.O

UnlesslotherwisestatedihfheRul eslorrel evant[Standards, fhelfubelSectionlshal |
belfl attenedilinti| Ldli stancelH (bhetweenfhelfesti ngLtachi nelpressurelpl atesliteaches]
thelValue:[]
. H - (1+c)t

t
Ct+—
D

0 [mm]O (2.11.1)0

DU outsideldiameter [of [fube, [Imm];

t0) —Jnominal [fubelwal | thickness, [imm]; [

cO—Ofactor[tependingConthe[material [{to[belassumedinCaccordance[Wwiththe
rel evant(standards(or [Subj ect [fb[PRS[Acceptancelin(éach(parti cul ar[Gase). [

Wherelit[isrequiredihat thefl atteni ngiest elperf ormedintil Thelihner [Surfaces]
of thefuberneet, [Theldi stanceH etweenfhelestinginachi ne(pressurelpl atesshal |
notleéxceed(2.25M1[]

I nltheldaselof [l atteni ng(fest[of el dedfubes, [thelSpeci men(shal | helSolpl aced(in[]
theltensileltestinglCdevicel that[thelivel dedkeamllies at[B0° [tol the direction[obf ]
flattening, dn(hel$pecimen’ sLéentreline.[Theldest[tesul tlisLtonsi dered$ati sfactory (]
if [thelSpeci men(isfreefromidracksorpulls.]

Plain@nd3moothedlendslshal | bel¢utperpendicul ar[folthefubelaxis.[Referencel]
isihadeliblstandardPN-ENISO8492.[

2.11.20 Drift[ExpandingTest[]

Driftléxpanding(fest[shal | elperformedfor fubesiithiheléxternal [diameter [Wip[]
tol@ndlihcluding150immiandthelwvall thicknessipio@mhm. [A Taperedidriftshal | el
forcedlintofhefubeltintil Eheliequiredléxpansi onldegreelisiieached. L engthlL [of (fhel
driftléxpandingiiest[$pecimenlshal | helequal Holiwi celfhelduts deldiameter (D [of [Thel
tubelif fhelangl elof Theldrift[AIs30°, [BndIL[equal Ho1.5DIf fhel@ngl elof Theldrift s
45°Lor[60°.[T helfiest[pi eceltnay (belshorter [providedihat[after [iestingiheliemai ning]
cylindrical [portionlisiotTessithan(0.5D. T helratelof [penetrati on(of (thelmhandrel [Shal [
not[éxceedB0mm/min. T helflestfesul tlisldons dered(Sati sfactory [if [thelfest [Specimen]
isfreelfromidracksor[pulls.[ReferencelishadelfblStandardPN-EN [SOB493.0

2.11.30 RingTensileTest]

Ring(tensiletest[$hall (be[performedfor$teel (tubesivith[&xternal [tliameter (D]
within(theldange110+5100mm, wval | [thi ckness(ilnotéx ceeding30ihmand (i D [dati o]
notigreaterfhan(0.13.00
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Thel$pecimenlshal | tbel&Tubelpi ecelwithlallength(3-150mm. [T helting[shall (bel]
stretchedlin@fensi | elfesti ngachi neltintil (it Mreak sfuisi ng fwolpi nsiwith(aldi ameter
equal [fblat Teastthreelil mesthelwal | thi ckness(of [thelfube.[]

I nitheldaseldf el dedfubes, ThelSpeci menishal | BelSolpl acedihfhelfensil elfesting ]
devicelthat[the[iwvel dedlseam(ies Bt [BO°[tol thedirection[bf (thetensile[load,]
inthelSpecimen’ sldentreline.[

Thelding(shal | Beldrawnwith(fheldatelnotléxceedingBhm/s. [T helringshal | havel
plai nlandismoothedendsldut[perpendicul ar ibhelfubelénds.]

Thellesttesultlis[tonsi dered$ati sfactory [if [Thel$peci menlisireefromsurfacel]
defectslandCreveal sCinoOlami nati onsClor OsymptomsUof Cori ttl enessCat Cithepoint
of fracture.(J

ReferencelisihadeliblstandardPN-ENTSOB8496.0]

2.11.40 FlangingTest[]

Flangingtest[speci menCshal |l Cbelbf engthC1L.Cequal [(tolapproximatel y[11.5D.0
ThelTest i ecelinay belshorter [provi dedfhat &fter HestingEheiemaininglaylindrical O
portiontisimotlessthan[0.5D. [T helfatelof (penetrati onlof [thelflorminglfool [shal | hot [
exceedBOIMmM/min.[10

Thel test result isO consideredU satisfactory if [ nol fracturel] isU visible[]
with@nnai ded(gye. [ReferencelisimadeliblStandardPN-ENTSO[B8494.[]

2.11.50 RingExpanding(T est[

RingCexpandingltestspecimen(shallThavelallength[between 10 tol 16 mm.[]
Theltatelbf [penetration[of [the[mandrel [shal | Chot[exceed BOCmm/min. [T heltest(
consiststin[wniformCandC¢onsi stent[forcinglal taperedldriftLof (A Taper[1:10Lor[1:50]
intoCtheJspeci menCuntil CtheCexpansi onCidegreel i sCreached. [Ref erencelli sCimadel]
tolStandardPN-ENISO[B8495.0]

Thetestd result(] s considered satisfactory [ if (1 no(d fractured isC visible[
withl@nunaidedleye.[]

2.120 WeldabilityTestO

2.12.100 ThelequirementsiSpecifiedlihthi s[Sub-chapter@pply{bliestingivel dability (]
of [thelthaterial sisubmittedfor@pproval .[PRSeserveslthelri ghtiblihcreaselor [feduce]
thelScopelof [festing.[

Weldability[testsCshal | helperformedTor[tolledsteel ,[tast[Hteel ,[forgedsteel [
and@ uminiumiall oyslif fhey@relihtendedfor el dedfiul | [Structures.Thelfestsishal |
belperformediunder[PRSIdirectSurvey.[]

2.12.2[01 Weldabilitydest[of (naterial [$hal | (belperf ormeduisinghel$amelivel dingd
methodsiwhi chishall Bel@ppliedinhivel dedStructuresihat@relSubj ectfPRSSurvey.

2.12.30 Steelweldability(testishall [determine:[J
.10 chemi cal [dompositionl@ndifechani cal [properti eslof [Parent hetal ; [
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.20 welded(jbint[Susceptibilityfbldol didracking;
.30 parent(metal [flesi stanceltblagel nglihlaccordancelwithiparagraph(2.6.4; ]
A0 welded(jbintmhechanical [properties.[]

2.12.40 Weldabilityest[Specifiedlin(paragraph[2.12.3[shal | (belperformedion(fest[]
assemblies3el ectedFromCproductsCof [theltnaxi mumlthickness,[From(at deast[iwoll
casts.[]

2.12.50 Weldabilityfestlof (inetalliclateri al slother [Than(steel [shal | elperformed
i n@ccordanceiithfhelflest[programmelivhi chlisSubj ect Mo[PRSEcceptancelinléach ]
particularldase.[]

2.130 Non-DestructiveT estingd

2.13.10 UnlessidtherwiselSpecifiedlinlother [Partsiof ThelRul es, [fon-destructivelfestingd
of [inateria slandiwel ded(jbi ntsishal | belperf ormedIlinlaccordancelwithlthelfequirements(]
specifiedih[PublicationMo.[80/PENon-destructiveTesting. [

2.13.20 Testinglof[Steel [Horgingslintendedfor hul l [Structuresishal | elperformedih]
accordancelwiththelrequirementsiSpecifiedlih[PublicationMo.[70/PEMNon-destr uctivel
Testinglaf[Hull @ndMachinery[Seel ([Forgings.O

2.13.30 Testinglof [steel [astingslintended(for hul | [Structures[shall belperformed(in{]
accordancelWwiththelfiequirementsiSpecifiedlihPublicationMo.[71/PEMNon-destr uctiveld
Testinglof[Hull MarineSteel [Castings.[

2.140 OtherTests

For[Somelother [products,[Gther [festsithanthoselmenti onedlihSub-chapters2.4{b[]
2.1300may[belrequired.C1nCsuchCcases, [testingproceduresaresubject (ko[ PRSO
acceptancelihl@éachlparticul ardase.(]
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30 NORMALANDMIGHERSTRENGTHHULLISTRUCTURALISTEELD
3.10 Scopeldf(Application

3.1.10 Thelfequirements,ket[ForthdnthepresentIChapter, Bpplytolvel dabled
normal (@ndhigher[Strengthhot-rolledSteel [plates”, [Secti ons@ndBarsihtendedfoBel]
usedlihfiull[donstruction.[]

3.1.20 Theltequirementslgivenibe ow@pplyolsteel [productsivithIheldhickness
asifollows:[]
—[Ofor(steel [pl atesiandiwi delfl atsiof [l | [drades: [Upib100ImmIlih(thi ckness, [
—[for(SectionslandBarsiof @l | [grades: [WpbB0mmlihihi ckness.[]

For[greater[ihi ckness,[iheltequirements arel$ubj ect[ioPRS &cceptancelinleach]
particul arldase.(]

3.1.30 Provisionlikimadelfior[four(gradesiaf normal [Steel [drades({A, B, DD, [E) Based]
ontheldmpacttest[Fequirements.[ForChigherCstrengthsteel sCprovisionCdsCmade[]
forhreelyieldistrengthllevel s[{315, (355[&nd390[M Pa), [éach[subdividedlintofour]
forms[of [fbughnessi(A, D, [E, [F), Baseddnfhelimpact(fest femperature. [

3.1.40 SteelsdifferinglinCichemical Clcomposition, deoxidation[jpractice, supply [
conditionsCorCmechani cal Cproperti eslmay [belaccepted3ubject[HoPRSAcceptancel]
infeachlparticul ar[¢ase.[BuchlSteel sishal | helgivenlalspecial [designation: [&.g.(tark (]
“ S’ Imay [Bel@ddedibthelgradelSymbol.[]

3.20 Manufacturer[ApprovallJ

3.2.10 Hullsteel sLof Hhelparti cul ar[gradelshal | belinanuf actured &t Livorksvhichd
havelbeen[@pprovedby[PRS[{seelsub-chapter[1.5[of [Part[1X).[Buitability [of (éach(]
gradeldf [steel for[flormingl@andiwel dinglshal | beldemonstrated(duringlthelihitial [fests]
at[thelsteelworks.[A pproval Lof [thel[$teel (Wworks[shall [(Follow& schemel$pecifiedd
inCAppendixCACtoPart0 X. [For Csteel sCintendedTf or ChighCheat Cinput Cwel ding D
over[B0kJcm,@helapproval [of helmanuf acturer[3hal | Holl ow @A $chemel$pecifiedd
inAppendixBibPartmX.O

3.2.20 Itlishelmanufacturer’ sliesponsibility folassurelfhat [éff ectivelprocessiand
productionOcontrol sCinOoperationOareladhereddtoCwithinOthedmanuf acturing ™
specifications.WWhereltontrol CimperfectionCinducingCpossi bl elinferiorCquality Cof
product] occurs, theld manufacturer shall O identify D theld caused and establish]
aldountermeasurelfolpreventlitsiiecurrence.[Also, fheldompl etelinvestigationbeport]
shall (be[$ubmittedfo[PRS.Frequency Lof [estingfor [Subsequent[productsLoffered
may [Belincreased(iblgai nldonfidencelinthelquality.O

LT
90 Theivordpl ate" Wsedih(thi slChapterGoversipl atesiand i defl ats{universal [pl ates).[]

O
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3.2.30 When(Steel [isot[producedatthelworkslat vhi chlitlisrol led, [an[Approval [
Certificatelshal | belSuppliedoPRS[Surveyor @t thelrol lingmill [Statingthelprocessd
by OwhichOtOvasCmanuf actured, theChamelLof [theCmanufacturerCivhoCsuppliedCit,
thelnumber[0f [theldastfromvhi chlit Waslhadel@andiheldhemical [domposition.[]

3.30 Methodsof M anufactureld

3.3.10 Steel[shall (belnanuf acturedy[Thelbasi cloxygen, & ectricfurnacelorldpen]
hearthlprocesses(dr By [Gther [processes@pprovedby PRS.O

3.3.20 DeoxidationOpracticellusedUforeachlIgradelIshall Cfulfil Othellrelevantd
reguirementsispecifiedlin(Tablel3.4.1- 1[@andTablel3.4.1-2.[

3.3.30 ThelTollingCpracti ceCapplied¥oreachCgradekhal | CFul fil theCappropriated
conditionlof [SupplySpecifiedin(T ablel3.5-1[@nd[T abl e[3.5-2.[$chemati cldiagramslaof [
applicabl eldonventional [@ndthermo-mechani cal [processesiarelshownlih(Table3.3.3.0

O
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Table3.3.30
Schematicldiagr amslaffther mo-mechanical [and[donventional [pr ocesses[]
TypelofProcessingd
Structured] Temperaturel] Conventional [processesl] Thermo-mechani cal [processesl]
ARO NO CRO QTU ™O
(NR)O
Normal [Slablfieating]
temperature
0 B R R R R
Recrystallised@ustenitel] - )
ecrysial enite NormalisingorduenchingC]
temperaturel] '| R '| R
]
Non-recrystallised@ustenite] - B R R
'}
Austenite® ferritel] Ar3OrBcn -1 o i Ryt i e 4 - g
o Acl ln..:n:
An®rBen =T ==l r | =1 - | ——‘1'—-
Ferrite[#[pearlitel(ferrite®0 0 |
bainite)d Temperingfemperature
YO 1 '* 1
O

Notes:[ARFHASRolled, M FHMNormalising, [MICRIINR) FCTontrolledRolling[(NormalisingRol ling), IQT FHQuenchi nglandT empering, TM [
—[Thermo-M echanical [(Rolling[{ Thermo-M echani cal [ControlledProcess), TREF-Reduction, [I{ ) F-Bometimestol lingliniheltiual -phase]
temperaturelregi onlaf [Austenitelandferrite), A cCHHA ccel eratedCooling. [

0
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3.40 Chemical[Composition[]

3.4.10 Chemical[éompositionlof [Sampl eslfiakenromléachadl elof [éachldast[Shal | [
beltleterminedby[thelmanufacturerCandshal | Fulfil thelappropriateltequirements]
specifiedin(Tablel3.4.1-1[@nd[T able3.4.1-2.[For[steel [pl atesof [thi cknessléxceeding ]
50Cmm, [@ny [dlevi ati onsromdhel¢hemi cal (Eomposition[$pecifiedn[Table[3.4.1-100

arelSubjectb[PRS[Ecceptancelihl@achparticul ardase.[

Table3.4.1-100
Chemical[domposition@nddeoxidation[practicell
for [@or malstrengthhull(steel s

Steel [Grade] Al BO DO EO
ForfXB0rhm:[| ForfRB0rmm: O | ForfXR250mm: [ Killed@ndfinell
anylethod | anyhethod killed.OO grainffreatedd

_— . exceptimmed| exceptidmmedd | ForfZ250mm:0
Deoxidationfpracticel] | gy 00 steel.0 killed@ndifiner]
For[f=B0Ihm:[ Forf=3B0imm:O | grainfreated.(]
killed.OO killed.OO
Chemical [domposition, [ n
[%)] [ adl eSamples) DB Carbonlequival ent,[G:EV@[G:BrE% (200.40%0 (3.4.1-1)1
Clax( 00.2120 0.210 O 0210 O 0180
Mnimin.0 0250 |0 0.80°0 O 0.600 O 0700
Silfax [J0.5000 0 0.350 0O 0350 0 0350
Plhax[ [10.03501 0 0.0350 O 0.03501 O 0.03501
Slhax[J [10.0350 0 0.0350 O 0.0350] O 0.0350]
Al[{acidSoluble)mhin.O -0 -0 O 00152P00 0.01590

t=2product(hickness

Notes:[J

D0 GradelA Sectionslof MpHoCl2.5Eminhi cknessinay beaccepted Thif mmedStee Bubj ectHoPRST
acceptancelihl@ach(particul ar[dase.(]

35 sectionsthay [BelfhadelfromSteel WvithheldarbonGontent [Cax. E0.23%.0

95 Where[Grade[ B [kteel (i sCimpact[tested, (thelmi nimumCimanganesecontentCmay Chelreduced]
to[0.60%.1

‘0 Wherelany [gradelof [Steel [sSuppliedihfhefhermo-mechanical ly Fol led{ITM) [Gonditi on, Mariati ons]

i nfthelSpecifieddhemical [dompositi onthay Belpermitted By [PRS.[]

ForGradeD (Steel [@ver25hmlihthickness.]

For[GradeD Steel [ver25Mmiihthi cknessi@ndGradelESteel , fhelfbtal (8l uminiumGontentthay el

determinedlinstead(6f [&ci d[Sol ubl eldéontent. In[Suchldase, thefotal (@ uminiumdontent isTobenot ]

| esslthan(0.020%.[@ther[Suitabl elgrai nefininglél ementsimay beltisedSubj ect[Ho[PRS[&cceptancel]

inféachiparticul arldase.r)

PRSnay i mitEhel@mount[of (iesi dual (&l ementshivhi chiay (havelan[adverseléffect[dnThelsteel O

properties,€.g.[dopper@ndiin.O]

WhereladditionsLof [any [other (& ement[thavelbeenmadelas part[of (Bhel$teel makingpractice, [Thed

content(shall Belihdi catedionfhehspection[Certificate.(]

5)0
6)0

70

80
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Table3.4.1-20
Chemical[domposition@nddeoxidation[pr acticelfor Aigher [strengthHull [Steel s
0 AH3200 DH320 EH320 FH320
Steel [grade™ 0 AH360 DH360 EH360 FH360
AH400 DH400 EH400] FH400
Deoxidation(practicel] Killed@nd(finelgrainlfreated
Chemical [Gomposition, [26] ad O
(ladleSamples)® @0
Cltax[] 0.180 0.160
MnO 0.90+1.60%0 0.90+1.600
Silthaxd 0.500 0.500
Pltax(] 0.0350 0.0250
Sthax[] 0.0350 0.0250
Al[acidSoluble) Thin.O 0.015820 0.0158-%0
NbO 0.02+-0.0504" total 0,02+-0.0504" total [
vO 0.05+0.1004" nothored | 0.05+0.10M0 nothored]
TilthaxO 0.0200 than(0.12%(} 0.02(0 than(D.12%L(]
Culax 0.350 0.350
Critax[J 0.200 0.200
Nifhax[J 0.400 0.800
MolthaxO 0.080 0.080
NhaxO -0 0.009[(0.012[if (Al IsPresent) 0
Carbonlequivalent[CEV® 0 O O
Notes.[]

90 LetterMH" [sAddedfoEhelgradefark.O]

30 InCproductsCLpto2.5CmmiinCthi ckness, thelinimumCmanganesetontentCmay [helteduced!]
to[0.70%.0

30 Total A umini umCeontentCmay [beldetermi nedlinsteadCof [thelaci d$ol ubleltontent. (nthat[tase, (]
thelibtal (8l umi nium[dontent(shal | ot Bellessthan0.020%.0

40 Thelsteel [3hall [@ontai n(al uminium, i obi um, anadi umCor ther [Suitabl elgrai nefininglél ements, [
either[&ingly Cor[inCany Ctombination. Whenused$ingly, (thel$teel [hal | Ceontai n(theliminimum
contentlof Theldrai n[fefininglél ement, [$pecifi edlin(EhelabovelT able. (When[isedlin[¢ombination,
thelthi nimum{dontent(af fhelgrai nlrefininglel ement, [Specifi edihfhelT abl e, [ismot@pplicable.(]

9 Wherelany [gradelof Chigher CstrengthCSteel (isCsuppliedlintihelthermo-mechanicallytol led[{TM) 0]
condition, MariationslihfheSpecifieddhemi cal [Bompositionlfhay Belpermitted By [PRS.O

0 Wherelfequired, Fhel¢arbonlquivalentlVal uelCEV [3hal  (bel¢al cul atedromithelliadl elanal ysi sin]
accordancelwith(thelfollowingformula:0]

0 CEV=C+m+Cr+M0+V+N|+Cu
6 5 15

ThisHormul alisl&ppli cabl elonly HolSteel shivhi chl@relbasi cal ly [of [thel¢arbon-manganesefy peland ]
giveslaigeneral lihdi cation(of fhelsteel Mvel dability.(]

N5 WhereladditionsCbf Cany Cother el ementChavelbeenCmadelbsCpart[of (thelsteel makingCpractice, 0
theldontent(shal | Belihdi catedithfhellhspectionCertificate.[]

0[%]0 (3.4.1-2)0
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3.4.20 Thelmanufacturer’ sidhemical [Gomposition@nalysi simay BelSubjectfoldheck
if [deemednecessary By [PRS[Surveyor.[

3.4.30 For[T M [stedl s, [theldarbonlequival ent[d¢a cul atedlinlaccordancelithfiormul all
3.4.1-2[shall fulfil [thelrequirements(SpecifiedlinTablel3.4.3.0

Table3.4.30
Carbonlequivalentlafhigher [Strengthlsteel [pHoA00mmlihthickness]
suppliedih[T M [Gondition™

CarbonBquivalent,[TEV ax, %] 20
Steel [Grades]
t=XB0o0 50 [{X1000
AH32,[DH32,[EH32,[FH320] 0.360 0.380
AH36,[DH36,[EH36,[FH360] 0.380 0.400
AH40,[DH40,[EH40,[FH400 0.400 0.4200

tE3Hproductthi ckness,[thm.[
DOitis@Ematter forEhehanuf acturer BndPRSEbutual ly Egreelihlindi vidual [dases@ss]
tolwhetherthey i shfblSpecify@morelstringentGarbonéquivalent.[

Upon[PRS [@greement, [thelfiol | owi ngformul al (P60l didrackinglsusceptibility)
may [Bellsedlor(éval uati nglwel dability ihstead(df theldarbonléquivalent[CEV ;[

O Pcm:C+E+m+ﬂ+&+g+m+l+58ml%m (34.3)0
30 20 20 60 20 15 10

Inffhat[dase, [PP,[mhax.al uelisSubject PR SEcceptancelinléachparti cul ar [dasel]
(e.g.[@@pproval [procedure).]

3.50 SupplyCondition

3.5.10 AllCproductsshall ChesuppliedlinCtonditionCtonformanttolthe tel evant[]
reguirementsispecifiedlin(Tablel3.5.1- 1[@andTablel3.5.1-2.[

Table3.5.1-10
Supply[@ondition(af mor mal [Strength(steel SO
Steel gradel] ”Oducgr?r:q‘]:kmn%m Steel Gradel]
ABO tRB00 aslolled, [, [CROrIMO
501000 N,[CRBrITM3"
.- t=B50 asltolled, N, [CROrIMO
35000 N,[CRBrOIMA0
ED t=1000 NoraMEAD

D8 GradesA @AndB Steel (bl atesiinay belSuppliedlinthelaslbol | eddonditi on[Subj ect PR SEAcceptancel]
inf@achlparticularldase.0]
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AU GradelD Steel Sectionsiiay BeSuppl i ed Thhe@s(fol | ed@onditi on, [provi dedSati sfactory Fesul ts@rel]
consistently [Cobtai nedfromCCharpy DV -notchO mpact[testssubject (to[PRSCacceptancelinCeach
particularldase.r]

Similarly,[Grade[E[$teel [$ectionsCimay [belsuppliedlinthelasTolledCortontrolledTFol led {CR) O
condition. T helhumber[of Dmpact dest[$peci mensshal | belinCaccordancelithiheltequirements

specifiedihSub-chapter(3.11.2[6r(3.11.3.00

Table3.5.1-20]
Supply@ondition(dfRigher [Strengthsteel sO

Grainmefiningd | Product(thi ckness(iT]] -
Steel [gradel] dlementsiised] [mm]0] Supply@ondition
tR0I2.50 aslrolled, M, [CROITMO
AH320 Nb@nd/orV O
AH360) 125RERM000 | N,[CRBIOMED
=200 asliolled, [N, [CROIMTM O
AH320 | AlorO 20350 N, [CRTM Br @slrol | edSubjectTPRSO
AH360 |[AlIFmIO acceptancelih@achiParticul arlGase ]
35 fR1000] N,[CROrOIMA0
tR12.50 asliolled, [N, [CROIMITM O
AH400 | anyD 12.5R = BO0 N,[CROIMO
50 {1000 N,TMOrQTO
DH320 t=[12.50 aslfolled, [N, [CROITM DO
Nbl@nd/orv O
DH360 12.5=F X000 N,[CROrIMA0
AlBr tR200 aslrolled, ™, [CROrTM O
DH320 | A|3TiO 20= =250 N, [CRTM Br@slrol | edSubjectTPRSO
DH360 acceptancelin@achiparticul arldase)]
25[Z X000 N,[CROraIMA0
N,[CROIITMO
DH400 | anyO t=I500
50 {1000 N,TMOrQTO
EH320 | t=BOO NOraTMAD
EH360) Y S0R(AE 1000 NOrTMO
N,TMBriQTO
EH400 | anyD {500 or@
50 {1000 N,OMBrQTO
FH320 =B N,OIMOrQTEO
FH360 |anyd
FHA400] 501000 N,OMBrQTO

90 Thehumber of Dmpactfest$pecimensshal | belinCaccordancelivithihelfequi rementsiSpeci fieddn
sub-chapter(3.11.2.00

a0 Subj ect@o[PRS&cceptancelinléachparti cul ar [¢ase, [$ectionsiinCAH32,[AH36,[DH32[and[DH360]
gradelstee simay BelSuppliedlihihelaslrol | edidondition, [provi dedSatisfactory [fesul tsfareldonsi stently [
obtai nedfrom[Charpy [V -notchlimpactiests.[Similarly, Secti onsih(EH 32[@ndEH 36[gradelsteel sithay [
belBuppliedCntheastolledCor tontrolledfolled[{ CR) Ceondition. T heChumber Cof O mpact (test [
speci mensishall Belthlaccordancelwithithelfiequi rementsiSpecifiedihiSub-chapter(3.11.2[0r(3.11.3.00

95 SectionsinFH32&ndIFH36gradelsted siinay thel3uppliedlinthe@s tontrol ledTol led{CR) @ondition]
subj ectfoPRS[acceptancelinléachparti cul ar[dase. [Thelfumber [6f impact [est[Speci mens(shal | Belih(
accordancelwithfhelrequirementsiSpecifiedlihSub-chapter3.11.3.00

g
U
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3.60 Mechanical[Properties]

3.6.10 Forliensileltestl&ither[theLpperlyieldistressiR.Lor,[Where[R.[cannot[bel]
determined, [thel0.2[percent(proof [StressiRy o[Shal | beldetermined@ndthelaterial ik
consi dered{oful fil Thedequi rementslif (& ther Wal uelineetslor [éxceedsThelSpecified
minimumral uefor iyt el distrengthRe. [

3.6.20 ThelresultsUof Otensile[ltestsfor[lnormal Cstrengthsteel sUshal | Cful fil O
thelrequirementsspecifiedlin{T able[13.6.2-1, Cand[For Chigher CstrengthCsteel s
thelfequirements(SpecifiedihTable3.6.2-2.01

Table3.6.2-10
M echanical [pr oper tiesldf [for mal [Strength(Steel sC1

Tensilelfest(]
Impact(iest[]
Sted [l R[] . AL AveragemFJﬁxla]ct@nergyD
grade] | [(MPg]  Rm [0 | TestO ,
min.0 [MPaL min0| €mP min.0
' ' [°cC]O t=B00 50ERZ00 | 70 H=000]
L0 ™o ¥al ™o| gl 10
AO +200 | -O| -0 3490 2470 4190| 2790
BO 3 2 o0 | 2790| 20%0| 340| 240| 410 270
2350 | 400+-520°0) 2220
DO —200 | 270| 200| 340| 240| 410 270
ED —400 | 270| 200( 340| 240| 410( 270

tFHproductlthickness, [imm], I [FHIbngi tudinal [Speci men, [T BiransverselSpecimen]

Y0 Forfall [thi cknessesiof [GradelA [Secti ons, Fhellipper (I mit for [fhe(Specifiedfensi | eStrength[R ,[Fangel]
may [Belexceeded(Subj ectfb[PRSAcceptancelin(@ach(particul ar[dase]

20 Elongati on[AggormmLteterminedConChon-proportional [l at Cspecimens, Cshal | CFulfil (theCfol lowing
requirements.]

Pmduc[tr[::::]jé”%m t<50] 5<t<100] | 10<t<15[] 15<t<20r| 20<t<25) 25<t<301] 30<t<40r| 40<t<501}
AZO"@”“EL%]D 140 160 170 180 190 200 210 220
min.O
90 Seel3.6.3.00

40 PRSCmay Owaivelthe[ICharpy [V -notchCimpactCtests for Gradel 1B Cisteel Cwith[thelthi ckness]
of 25[hm{drTess.[]

90 Impacttestsfor OGradeDA Csteel Cproductsover (50CmmEinCthi cknessCareChotCrequiredCwhend
thelinaterial [iisproducedising i nelgrai n[practi cel@ndfurnishedmormalized.[T M [fol li ngnay (be]
acceptediwvithout impact esti ngSubj ect fb[PRS[Ecceptancelihl@achparti cul ar[Gase.[]
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Table3.6.2-20
M echanical [pr oper tiesldf Righer [Strengthlsteel s
TensilelfestO Impactiest]
Steel R A Averagelimpacténergy]
gradeT | [MPaT MR'"D | weo| e [J], @in.0

ming| MPAS ming t[elg';)'DD t2Bo0 | 50=mR700| 70=ERM000
L20( T20( w20 T?20( L2000 120
10 20 30 40 50 60| 70| 80| 90| 100] 110
AH320 o0 | 3190 220 380| 260 460 310
DH320 a150 | aa0-5700 2990 —200 | 310 220 380 260| 460| 310
EH320 ) —400 | 310| 220 380 260 460| 310
FH320 —600 | 310| 220/ 380 260 460| 310
AH360 oo 3490 2490 410| 270| 00| 340
DH36 | oo | yoneemor] opop| —200 | 340| 240 410| 270| 500| 340
EH360 —400 | 340| 240| 410| 270 500| 340
FH360 —-600 | 340| 240| 410 270| 500 340
AH400 o0 | 390| 270| 460| 310| 550| 370
DHA0D | oo | cio.es0r] 20vg| 200 | 390| 270| 460\ 31| 550 370
EH400 —400 | 390| 270| 4e60| 310 s50| 370
FH400 —600 | 390| 270| 4e60| 310| 550| 370

tEHproductlthickness, [imm], L Bbngi tudi nal [Speci men, T =HiransverselSpecimen]

D8 Elongation[Aso-mmHeterminedCbnChon-proportional Cfl atCspeci mens, Gshal | CFul fil (thelFol lowing D
requirements.]

Productthi cknessi[mm] O
Stesl(grader] t<50 [5<t<100]10<t<15]15<t<20]20<t<25] 25<t<30]30<t<40] 40<t<50i]
Elongati onlAvogomm[%6], hin.O

AH32,[DH32,[EH32,0 140 160 170 180 190 200 210 220
FH320
AH36,[DH36,[EH36,0 130 150 160 170 180 190 200 210
FH360
AH40,[[H40,[EH40,0 120 140 1500 160 170 180 100 200
FH400

A1 See3.6.3.00

90 For[AH32Cand[A H363ted [hrades, (altel axati onfintheChumber [of impact (testsfor Cacceptancel
purposesitnay (belpermittedby PRS[acceptancelinléachparti cul ar[@ase, [providedihat[Sati sfactory ]
resultsiareldbtai nedfrom(dccasi onal [Gheck fests.O

3.6.30 Thelminimumlaveragelénergy Val ues[shall belSpecifiedOnCharpy [V -notch[]
testCspeci menstakenCinongitudinal Cdirection[(KV . ).[Transverseltest[$pecimens]
(KV1)Cmay [belfequiredCbythe[purchaser[or[PRS.[MransverseltesttesultsCshall,]
however, BelguaranteedDy fhelSupplier.O]

O
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Theltabul ated[val uesCare Tor[standardCspecimens 110x 10x 55 mm.For[Cplatel]
thicknesseslIessthan10mm, [impact[festmay elWai vedSubj ectfb[PRSEcceptancel]
inCeachCparti cul arCtaselbr[sub-sizel$pecimens, CasispecifiedlinCsub-chapter[2.6.10
of [PartIX, hay[Belused.[]

3.6.40 ThelaveragelVal ueldbtaineddromlonelsetof hreelimpact@estsishallFulfil O
thelfequi rementsiSpecifiedin[T able3.6.2-1[and(3.6.2-2.[Onelindividua bial ueldnly
may [belbel owthelspecifiedCaveragelval ue, CprovideditisChotess[than170%0]
of thativalue.lJ

3.6.50 Impactestsiarenot fequirediivhenfhelmominal [pl atelthi cknesslislessthand
6mhm.O

3.70 Freedom[fromDefects]

3.7.10 Thelkteel [shall ChelTeasonably[free fromkegregationsCandhon-metallicl
inclusions.[ThelfinishedUmaterial [shal | Cbelfreelfromlinternal Land[$urfaceltlefectsl]
prejudicial [foltheluseldf thelthaterial [for [thelihtended@pplication.]

3.7.20 Acceptancelcriterial forsurfacelIfi nishUJandproceduresfor Cthelrepair ]
of [defectslarelSpecifiedinlparagraphs(3.7.4[ib(3.7.9.00

3.7.30 Wherelplateslarelrol | eddirectlyfromlingots, fhelrnanuf acturer(shal | [énsurel]
compl eteléli minati onlof [pi pes.]

3.7.40 TheOsurfacelof OrolledOproductsCshall Obeldfreelfromflakes,OcracksOd
andmon-metal liclincl usi ons.[Other i nor [Surf acelimperfecti onsiduefoiol linginay [
belleftiwithoutepair, [provided(thei r[depthldoesiniot[éxceedthelthi cknessibl erancesl]
forlthelparticularinominal [Size.[]

3.7.50 Surfaceldefectsimay DelfemovedBy (grinding,[providedihat: [

—OeachlSingl elground@readoeshot@xceed.25?; 0

—[alllgroundi@reasldolnot(exceed2%l(df [thelfbtal [Surfacelihlquestion.[Groundlareas]
lyinglin(aldistancellesslthan(thei r[@veragebreadthlibléach(Other[shal | Delregarded]
asidnelsinglel@rea.[

3.7.600 GroundLareasllyinglLbppositeleachlbther,Lon[both[surfacesbf [ thelplate,]
cannot[éxceed( 7%l of [thelhominal [Thi cknesslof [theproductor [Bnm, vhicheverlis[]
lesser.[d

3.7.70 DefectsOsuchOasflakes,Ocracksdandnon-metal licOlinclusionsCshal | Obed
removed, [ifrespectiveldftheir(sSize.[]

Theldefect[$hall (belentirel y(temovedandthelgroundlarea $hall [havelsmooth[]
transitionslfolthelsurroundinglsurface.(IPRS[Surveyor [may[fequirelihat[élimination]
of [def ectsishoul dbelNerifiedDyMagneti c-particleldr [Penetrant hethod. [
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3.7.80 Wherelhecessary,[theléntirelsurfacelinay belgroundfolaldepthlasigivenliy
theldnderthicknesslibl erancesaf fhelproduct.

3.7.90 Surfaceldefectsiwvhichldannotelfepai redy[grindinglasStatedl@bovelmay el

repaired={subj ect fbPRSSurveyor’ siacceptancelihléachlparti cul ar[dasel=HandUnder i s

supervision(Dy[chippinglar(grindingoll owedDy el ding, [providedihat: [

—Dany!singlelivel ded(@realdoesmiot [éxceed0. 125 [@ndfheSumof @l [Ereasldoes]
notléxceed2%laf ThelSurfacelsi delinlduestion; heldi stancelbetweenfivolvel ded
areasldannotbellessithan(thei rl@veragelwidth;

—afterlremoval Lof [al dlefect, (thelthi cknessLof [(the[productlisChotess than[B0%[
of [(thelhominal [thi ckness.[ n[$pecial [tases, [the[Burveyorimay Lagreetoltepair]
of [defects, [Theldepth(of vhi chlex ceeds20%(0f thelnominal [thickness; [

—[OthelrepairCisCperformedCby Calqualified el derCusingCanCapprovedprocedurel]
andhydrogen-control ledlivel dingCéonsumabl esl$uitabl efor Bhel@ppropriatelsteel O
grade;d

—[Jthelivel dingL¢onsi stsLof (&t (least (Bl paral | el (headslivhi chimustbel$soundlivithout]
undercuts, [inclusi ons, [¢racks, [gaslpores, [fusionlandporosity.[Welding[shal | (el
performedCivithConellayer[bf [bheadsl protrudingCabovel thelsurface,Cvhichs[]
subsequently [ibBelgroundiEmaoothliblthelSurfacelkevel ;[

—Jproductslsuppliedlin[a heat freated¢onditionlshal | (belwel ded[priorfolihelheat[]
treatment; Cotherwi selithelproductCheat[ireatment[may [beltequiredlaftertepair.[]
ProductSuppliediinihelascontroll ediolled[{CR) Cor Castol ledtonditionCmay [
requirelalsuitabl e[heat[ireatment[&fter (el ding. (However,thelpost[ivel dCheat[]
treatmentJmay [bellomitted, Oprovidedthellmanufacturer JhasCldemonstrated(]
by[appropriatefestsithat [thelfequi redlproperti esiwvill elmai ntai nediwithoutheat []
treatment; ]

—theOrepaireddproduct, JuponUagreementOwithJthe[dSurveyor,JisOsubmitted]
tolon-destructiveliesting: My Wl trasoni ¢, [hagneti c-parti cleldr[penetrant method. [
Thelinanufacturer$hal | Burni shithe[Surveyor vith@Nvritten[ieport@nd@asketch]

showinglsi zesléndocati on[of [defects, el dingLéonsumabl esllised, (post Wvel dlheat [

treatment(] and[] non-destructivelJtests! ] conducted ] tol] confirm( thel] correctnessl]
of [thelfepai rsimade.[]

3.800 Inspectionlof(Surfacel@andVor k [Quality]
3.8.10 Tolerances]

3.8.1.10 UnlessUotherwiselagreedOwithCJPRSOor OspeciallyOrequired, CithicknessD
tol erances(specifiedlin(paragraph(3.8.1.2[dpply.0]

3.8.1.20 Under[thicknessliol erancesiof (hull (pl ateslof [(Bmmland@bovelinlthi ckness]
shall inotlexceed(0.30mm.[]

Theluinderthi ckness(ol erancesiof [hul | [pl ates[of MessthanBinmlinthi cknesslarel]
subjectfbPRS[Ecceptancelinléachlparticul ardase.]
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TheJunderOthicknesstol erancesOf orCplatesOintendedCf orCOthellconstructiond
of inachi nery @ppliances{iexceptfor boil ers, [pressurelessel siandlindependent fiank s
for(thelkarriagelbf OiquefiedgasesCandthemical s) [khal | (Ful fil (thelTequirementsd
specifiedih(Table3.8.1.2.01

Table3.8.1.200
Under [thicknessliloler anceslior [plates[]

Nominal [pl atelthi cknessi] Under(thicknesslibl erances]
[mm]O [mm]O
5E[=B0 -0.40
850 -0.50
15EA=R250 -0.60
25[F =400 -0.80
t=2[400 -1.00

3.8.20 Identification[of M aterialsC

3.8.2.100 Manufacturerhall Furni shPRS[Burveyor[WithCinformationQwhichCwill O
enabl eldetermining(df fheltaterial [Origin.O

3.8.2.2[0 Steelmaker[shall[adoptlalsystemor [thelidentificati onlaf ihgots, [Sl absiand
fini shed(productsiwhichiwill [enabl elfhelfhateri al ToBelracedfblitsloriginal [dast.[]

3.8.30 Inspection@nd(Testingd

3.8.3.10 Thelmanufacturer($hall Laffordthe[Surveyor[@| ChecessaryfacilitiesLand]
access_ tol &l [relevant[parts_of [the[Wvorks tol enabl eChimtolVerify [the[approved
processlisadhered(b, for fhelSel ection(of [festthateri al s, [@nd[thelwitnessi ng[of [fests, [
aslrequired Dy [the[Rul eslandfor Werifyinglthelaccuracy[0f fheltesti ngléqui pment.[]

3.8.3.200 Thelrescribedtests andlinspectionshall Chelberformedat[ thel placel]
of Cmanufacturelbeforelthel dispatch. [T est[proceduresCandspecimensshal | CFul fil
thelfequirements(specifiedin[Chapter (2[0f [PartIX.[TestSpecimensishal | Belsel ected
andistampedby[PRS[Surveyorandestedinhi spresence, [inl esslotherwi selagreed
with[PRS.[J

3.8.3.30 If[plates.andlivide Tl atshivithihi cknessLof (15Immiandloverarelordered
with[throughCthicknessCproperties,[thelthroughlthickness,[tensileltest[shall Cbell
performedConCspeci menstaken[perpendicul artolthelplatelsurfacelinCaccordance
withheldequirementsiSpecifiedih[Chapter Bof [PartX.[

3.8.3.40 If(plateslandiwideldl ats@relorderediwvithuil trasoni clinspection, {hisshal | [
belmhadelihlaccordancelwithfhelStandardlaccepted Dy (PRSlihléachlparti cul ar[dase.[]
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3.8.3.500 SurfacelinspectionCand[Verification[of [tlimensionslarelihelfesponsibility [
of [fhelsteel (Maker.[A cceptancelby PRS[Surveyorshal | (mot[absol velthelsteel [makerd
fromithi sliesponsibility.

3.90 TestMateriald

3.9.10 Thelderm[Tpiece" lsluinderstoodfolmean(ihelfolledproduct@romlA singlel]
slab, hilletCorLingotLif (thisCis[tolleddirectlylintolplates,$ectionsLor[bars.[Batch[
means@mumber [of [$i mil ar [pi eces[presentedlas a grouporacceptancelfests.[Test
sampl eslareliaken(fromisuchipieces.[]

3.9.20 Allmnaterial in(&batch[presentedfor [Acceptanceliestsishal | belof (thelsamel]
productormlé.g.[plates, [flats,[$ections, [&tc.[fromihelsameltast[andlinihel$ame]
conditionlof [Supply.[T helfest[$ampl eslshal | bhefully epresentati velof (fhelnaterial (0
andCshall Chotbeleut(From(thelmaterial [lintil Cheat EreatmenthasCbeenCcompl eted.[
Thelfest[Sampl esishal | (Aot DelSeparatel y heat freatedin@ny Way. [

3.9.30 UnlessiotherwiselSpecified,thelfest[Specimensishal | elfakenlinlaccordance
withfthelfequirementsiSpecifiedihiparagraphs3.9.3.1,3.9.3.2[@nd3.9.3.3.0

3.9.3.10 Fromiplatesiandil atsiwithlalwidthlof [600Ihmor hore, thelfest[Specimens
shall belfakenfiromlonelendlat[aposition@pproximatel y (i dway hetweenthelaxi s
i n[theldli rectionlof [theltol linglandiheledgelof [thelrol | ed[product [{seelFig.[3.9.3.1).0
UnlessCbtherwiselagreed,[heliensil eltest[$peci mens{andbendiest[$pecimens,if (]
any)[shal | belpreparedivithhei r ongi tudi nal Exesliransverselfolthelfinal [directiond
of ol ling.

—

Fig.3.9.3.10

3.9.3.20 Fromlatsiwith@widthTessihanGOONm, bul bl atslanddther [Sections, [
theltest[$pecimenslshal | (beltakendromConeléndlat[&l position[approximately[onel]
thirdd@romThelduterédge{seeFigures3.9.3.2-1,03.9.3.2-2,[3.9.3.2-3[and[3.9.3.2-4(]
orFHihfheldaselof [Smal | [Secti onsiEHasAear [asipossi bl elfblthi slposition. [T

I n[@heltaselof (channel sLandH-sections, [Theliest [$ampl eslimay (&l ternativel y (bel]
takenfrom(apositionlapproximatel y[onelguarter [of (thelvidthfrom(thelvebldentrel]
linelor(axi s[{iseelfrigures3.9.3.2-3[@nd(3.9.3.2-4).[Thelfensi| elflest [Speci mensimay [be]
preparedCvith(theirCongitudinal CaxesCkitherCparallel Cor (transverseltolthelfinal [
direction(of [rolling.[]
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23 ] 13|
0
O Fig.[3.9.3.2-10 Fig.[3.9.3.2-20
23 13 V2 23 13
e T

4 1/4

4

7
2

1/4 1/4

>l

1/2
1/2

r\ y

O Fig.3.9.3.2-30 Fig.[3.9.3.2-40

0

3.9.3.30 Fromibars andLother[$i milar(products,helfest[$pecimensishal | belfakenl]

fromConel end ol that[thel1ongitudinal Cbxes bf [ theltest[specimensarelparallel [

toltheldirection(af [rol lingland(arel@siiear [@s[possi bl elfbthelfol lowing: [

—[OforCeylindrical Csections, CatConel thirdCof [thelTadiusfromthelouter [edgel{seel]
Fig.3.9.3.3-1),0

—[Ofor[fon-cylindrical [Sections, [@t[0nelthi rd(of thelhal f [diagonal fromhelduter[@édgel]
(Fig.[3.9.3.3-2).0

2/13 o 13 2/3 13

> 40
\, \
\.
\
\
\/
7
/
A\
/ e - 3

0 Fig.3.9.3.3-100 Fig.3.9.3.3-200
3.100 Mechanical T est[$pecimensL]

3.10.10 Tensilelest[$pecimens{andbendest[Specimens,Lif @any),[asiivel | Gsihed
impact(festSpecimensishal | Befakenfromthelthickest[product in@batch. O

3.10.200 DimensionsOof OtheJtensileJtestIspecimensishall (beldinCaccordanced
with[thelrequirements$pecifiedlinCsub-chapter[2.5.3.[Forplates,[wideflatsCand]
sections, [l at[test[Speci mensCof (Full Cproduct [thicknessshal | Cbellised. [(Roundtestd
speci mensifay belusediwherefhelproduct thicknessléxceedsi20hmIor for arsiand
other[Similarlproducts.[Forsmall[Si zeslof [bars, [étc., [fest[Specimensishal | [donsi stlof [A[]
suitablelllengthidf thelful | [Grossisecti onlof [thelproduct.[]

O
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3.10.30 ImpactiestSpecimensishall Beldf [Tharpy [V -notchlfy peldutwithhei riedgeld
within2mmfromiheas(rol | ed" [Surfacelithfhei rTongitudinal [@xesléither(parallel O
(indicated"L" DinOTables13.6.2-10and13.6.2-2) Dor Ctransversel(indicated 0" T") O
toltheldii nal Ldli recti onLof [fol lingLaf [Thelmaterial .[T helpositionlof [thelmotchishal | (hot [
belnearerthan25mmiolalfl ameldutor [Shearedlédge. (W herelthelproduct(thi ckness]
exceeds[400mm, [Hhelimpactiest[$pecimensLshal | belfakenWiththeir Dongitudinal O
axislat(alquarter(thicknessiposition.[]

3.110 Number [Of [T est[Specimensl]

3.11.10 Number [6f T ensileT est[Fpecimens]

Unlessiatherwisel@greedwith[(PRS, fromléachbatchpresentedwithl@wei ght ot
exceedingB0ibnnes, [onelfensi| elflest[Speci men(shal | belfiaken. (Wherelthelwe ght[of [
albatchlis[greater [than[50{onnes,[@nladditi onal [Speci men(shal | helfakenfromleach]
subsequentB0ibnnes(or fracti onthereof.[]

Additional CtestCispecimensUshal | ObelJtaken(Cifor Cevery DvariationOof J100mmO
i nthelthi cknesslar [diameter[df [productsifromthelSamebatch. [

3.11.20 Number Cof D mpact [T est [(Specimens{except[E,[EH32,[EH36,[EH40,]
FH32,[FH36[andFH40[Steel [grades) ]

Detail edlinf ormati onfonihelbatchl$i zelof [(heltnaterial s(or[Thelimpact Hestsis]
providedinTablel3.11.2-1[@ndTable3.11.2-2.00

Exceptiwvhereldtherwiselagreediwith[PRS, [for[@éachbatchlpresented, (@t Teast(onel]
set[of [@hreelCharpy [V -notchest [$peci mensishal | elnadefromLonelpi ecellinl ess]
thelwel ght[of [fi ni shedhaterial [islgreater fhanBO0LL [1

Wherelsteel [plates/HéxceptHor[Gradel A [$teel [dver [BS0mmLinthi ckness3-Larel]
suppliedlin(thelasidontroll ed(riol | ed[{CR)[Gondition, thefrequency [of thelimpact fest (]
specimensishall ObeOsuchCthat(thelTtest Cspeci mensOshal | CbeCimadelffromCeachd
subsequentBatchlaf thelwei ghtnotlexceedi ng25bnnes(or [fracti onlthereof . [

ForOsteel OplatesOof OGradesC1A 4000andD400wi thOthi cknessCover 0500mmO
inM@ormalized(dr T M [Gondition,[@nelSet(df Impact fest[Speci menslisibBehadefromO
eachbatchlof (B0HonnesLorHractionfhereof .[FFor fhoselin[QT [condition,[onelSet[of (1
impactfest[Speci menslisibbelmhadelfromleachllength@sheat [freated.[]

When,[$ubj ectliiolPRS[¢onsent(in[éachlparticul ar [case, [Thelmaterial [Is[Supplied]
infthel@srolledidonditi on, Thefrequency [of impact festslikibbelincreasediblonelSet ]
fromleachatchlof 25fonnesior [fracti onlthereof . Infheldaselof [(GradelA [Steel [over[d
50CmmLinCthickness{suppliednCthelastolledCtondition),CalketCof (mpact[iest(
speci menslisfoeladefroméach[subsequentbatchlof Thelivei ght[hot [eéxceedingd
50(ibnnes(or(alfractionthereof.[]

O
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Table3.11.2-10
RequiredSupplyldondition@ndfumber [6f impact [fest s
for [@or mal [Strength(SteelsO
o Supply@ondition[{batchforimpactfests) 32"
Gradell] D(:z);lc(:g;%nD Products(] Thicknessmm] O
(IO T2. 5ITTROIIIRSITBOMIIBSIIAQIIITEOMIILOO
Rimmedd sections] any[(+)O ‘ not@pplicable
For@B0mmE0| platesd any[(H)O NIHO
anyethod ™) EO
AD | exceptord CRI(BO)O
rimmed.] AR'[(50)0]
Forf=2B0hmE=0| sections] any[(H)d not[]
killed.OO applicablel]
ForiZBOmhmE0| platesd anyl(H)O any[(50)0 NIB0)O
any[tethod(] TMIBEO)O
exceptior] CRIR5)0O
BU | rimmed.o AR'[(25)0]
Forf>B0mmE0| sections] any[(H)O any[(60)0] not]
killed.OO applicable]
. plates,[] .
KilledO sectionsr] any[(60)0 not@pplicablel]
NIBO)D | NIB0)D
platesr] any((50)] CRI(50)0 | CRIR5)0
DO TMIBO)O | TMIBO)O
Killed@ndfineO ®0) ®0)
grainfreated] 'll\'llasfgg)lj 0
. no
sections ay(Bo)0 CRIB0) | applicabler
AR'[25)0
lates] N hipi M hipi g
E0 Killedandfine pretes eachipiece) eachipiece) 0
rainfreatedd i : * no
9 sectionsl] N(25),ITM [(25),[TR [{15),TAR [15)0 applicablel]

DB supplyLeondition;INEMNormalised, [CREControl ledRolled, TM BT hermo-Mechanical ol ling,
AR’ A sRolled8ubjectfoSpecial @pproval By PRS, (TR’ 3 CTontrol |edRolledSubjectToiSpecial |
approval By[PRS.O0

20 (-)BThelfumberslihparenthesesirefer folbatchiei ghtihfonnesor fractionlfhereof ]

Y SeeMlote@EbTable3.6.2-1.0
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Table3.11.2-20]

RequiredSupplyldondition@ndmumber [0f impact festsfor (Aigher [Strengthlsteel sT

Graded| Deoxida- | GrainO | Productsd Supply@ondition{batchor impact fests) 32"
tiond | refiningd Thicknessmm]
practicel] elements (IO, 5IIIROIIIIRS (B0 B IIIIAOIIBOIIIIIIILO0]
10 20 30 40 50
AH3280Killedd | NbO platess] | any(50)C N(50),[TRI(50), TM(50)] N(50),[CR(25), TM(50)C]
AH363"| andfinel | and/or0] , ,
grainl Vv sections] | any[(50)0] NI{50),[CRI{B0), M [B0)O not@pplicabled
treatedl] | Al@oned AR [25)0 0
M'?t?g platesC] any[(60)0 9)
orli N[(50),[TR(50), TM (50)] NI(50),[TR(25), TM(50)]
mid sections | any[(50)0] NI[{50),[CRI(50), TM(50), AR [(25)0] not@pplicabledd
AH400 | KilledD NI(50), [TM [(50), [T
and(finel] plates] any[(50) N[(50),[CRIBO), TMB0)T (eachengthi@sheat[]
grainC] anytl treated)]
treatedC] sectionsd | any[{B0)C] N[(50),[CRI(50),TM [(50)0 not(@pplicabled
DH32] Killedd | NbO platess] | any[(50)C] NI(50),[TRI(50), TM(50)] NI(50),[CR(25), TM(50)C]
DH360 | and(finel] | and/or] sectionsd | any[(50)C] N(50),[CRI50), TM(50), AR [25)0 not@pplicablel]
grain0] VO
treatedD) | Al@onel|  platesD A(50)0] AR’ [25)] not(@pplicabler]
oriwithJ N(50),[CR50), TM(50)0] N[(50),[CRIP5), TM(50)0]
o sections] any((50)] NI(50), [TR(50), TM(50), AR (25)01 not@pplicablel]
DH400 | Killedd NI(50), [TM [50), [T
and(finel] platesC] NIB0),[CRIBO), M IB0)0 (eachengthi@sheat]
grainC] anyt] treated)]
treatedC] sections] NI(50),[CR{50), TM(50)] not@pplicablel]
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[l
10 20 30 40 50
EH32[ KilledDl | anyO platesdd N [each(piece), M [(eachpiece) ]
EH360 | and(finel] sections] NR5), TM(25), AR [15),[CR [15)0 not@pplicablel]
graindd
treated]

EH400 | Killedd |anyO platesd] N{eachipiece), M [(eachipiece),[@T [(eachlengthl@shieat freated) ] | N{eachlpiece),[TM [(each]
and(finel] piece),[@T [leachlength@s
graind heat[freated) ]
treated(] sections] N25), TM25), QT{R5)0 not@pplicablel]

FH32| Killedd | anyO platesd N [(eachpi ece), M [(eachpi ece), [QT [{leachlengthl@sheat [freated) ] not(@pplicablel

FH360 a”O!mD”eD sections] NIR5), TM[(25),[QT(25),[CR [15)0 nott@pplicable]
grain
treated

FH400 | KilledD | anyd platesd] N [{each(piece), M [(eachlpiece),[@T [(eachlengthl@sheatfreated)d | N{leachlpiece),[TM [(each]
and(fine[] piece),[@T [eachlengthl@s]
grain0] heat(freated) ]
treated[] sections] N25), TM(25), QT{R5)0 not@pplicablel]

Y0 supplyLdondition; IN=MNormalised, [CREControlled(Rolled, TM T hermo-Mechanical [Rol ling, [QT 2 Quenched(@nd(Tempered, AR’ FHAsRol led(]
subjectfblSpecial @pproval By [PRS, (TR EControl | edRol | edSubj ectolSpecial @pproval By PRS. ]

20 (-)BTheMumbersihParenthesesitefer bBatchvel ghtThEbnnesor fractionEhereof. O

97 SeeMotefoTable3.6.2-2.00
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0
3.11.30 Number Cof 0 mpact 0T est (B5pecimens{E,[EH32,[EH36,[EH40,[(FH32,00
FH36[andFH40(Steel [grades)

For[Steel [platesiSuppli edihfhelasniormalized[(N)[6r fhermo-mechani cal ly [folled
(TM)@ondition, @ setof limpactfest[Speci mensishal | (belfakenfromleachlpl ate.[For[
guenchedlandemperedisteel [pl ates, [ $et [of (impactfest[Specimensishal | belfaken]
froml@ach(platelasheat freated.[]

For[sections, [alset[of (impact[test[Fpeci mens[shal | CbeltakenfromCeachbatch]
with@Wei ght[Aot(éxceeding25{bnnesior fracti onthereof.[]

Where,[$ubj ectoPRSI¢onsent [inC&achparti cul ar[dase, [$ecti ons{except[Grades]
EH40CandIFHA0) Carelsuppliedlinihelastol ledlor[eontrolledtol ling[{CR) [¢ondition, ]
alsetCof impactiestCHpecimens shall CbeltakenFromCeach[batchvithCaleightChot [
exceedingd5ltonnesorfractionlthereof.[]

3.120 Retest[Procedures]

3.12.100 Whereltheltensileltest[Torthelfirst[piecelsel ectedlinCaccordancelwith(
sub-chapter[13.90f ail sCtof ul fil CtheCrequi rementsCispeci fi ed i nClof CtheOPar t 0l X, O
re-testCrequirementsTortensile[tests[shal l ChelasBpecifiedin[paragraph[2.3.1.20]
of [PartIX.[]

3.12.20 Re-testtequirementsor[Charpylimpacttest[arel$pecifiedlinCparagraphl’]
2.3.100f [PartIX.O

3.130 Markingd

Every[{inished[piecelshal | (belmarkedin[&ccordancelWwith[thelfequirements]
specifiedlin[sub-chapter[1.9Cof [(Part[1X.[CAdditionally,thelmarkingCshal | Gincludel
thelfollowing(particulars.[]

—[Osteel sivhi chihavebeen(Specially@pprovedby PRS[shal | havelktter 1S [@fter Thel
abovelldentificationCmark i nCaccordancelwith[ thel FequirementsBpecifiedin
paragraph(3.1.4[{(e.q.[AH36S,[ES),[

—Jwherelrequiredby[PRS, [thelmaterial [Suppliedihthermo-mechanicallydontrolled]
processCtondition,[$hall (havellettersI1TM" [added[@fter [Thelidentificationmark ]
(e.g.[EH35TM).0

3.140 Ingpection(Certificatel]

I nspection[Certificatelshal l (includelfhelparti cul arsiastequiredin[sub-chapter ]
1.8[0f [Part(IIX, [@nd(for[dradelA [Steel [Secti ons[of [Althi cknessnot[éxceeding12.5mhm(]
—[additional ihformati onl@n(theldeoxidati on[practi celdpplied.[]
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Appendix[AD
Approval [Procedur elflor M anufactur ingHul [ [$tructur al [Steel sT

10 Scopell

Thelpresent[A ppendix[specifies{asprovidedlin(B.2.,[Part[1X) theapproval L1
procedurelfior [thelmanuf acturelof (hormal [@ndhigher [Strengthlhul | [Structural [Steel s.[]
Thisprocedurel@pplieslal solfolihel@pproval Lof [Thelsemi-finished(products, [Suchlas]
sl abs, bl oomslandbill etsfor hul | [Structural [Steel s. [

Thelanufacturingl@pproval [procedurelisivalidfior rerifyinglthelmanuf acturer’ sC]
capability toprovidesati sfactory Cproductsstabl eClunder Ceff ectivelprocessCandd
productionléontrol sfinfoperation. [T helproductsishal | elsubj ectedfolapproval dests]
inl&ccordancelWwithfhelfequirementsiof [Sub-chapter[3.2,[Part IX. [

20 Approval [Procedur el

2.10 DocumentsliioDBeSubmittedd

Thelmanufacturer[$hall Bubmit, Ho[PRS, (& tequestor [approval ,[theljproposed]

approval [fest[programmel{iseelsub-chapter[3.1) [@nd(thelfiol | owinglihformation:

.10 namel@and@ddresslof [Thelmanufacturer, docati on[of (thelivorkshops, [general [
indi cationsCtel evant[RoXhelbackground, Cproductiontange, Cestimatediotal [
annual [producti onLof [heldini shedproductsiior [$hi pbuil dingLand{orLother]
applications,[]

.20 thelworksldrganizationlandihelquality hanagement(System: 1T
—Jorganizational [Ghart,[J
—[Ostaff[@émployed, fesponsi bl elfor hanuf acturinglprocess, [
—[Ostaff[@émployed@ndidrgani zation[of Thelqual ity [Gontrol [department, (]
—[Oqualificationldf fhelpersonnel ihvol vediih(activiti esirel atedfofhelqual ity

of fhelproducts,
—[certificationlof fhelquality [hanagement[Sy stemi(i f [established), 1T
—JApproval [ Certificates already ] granted[] by J anotherJ Classification
Societies((if@ny),

.30 manufacturingiacilities: [T
—[Oflowl(ghart(of Thelhanuf acturingprocess, ]

—[Oorigin@ndIstorageldf Mawaterial s,
—[storagelof fhelfinishedproducts,]
—[Jequipment(forSystematicldontrol [duringlfabrication, ]

.40 detail siaf thspectionslandlqualitydontrol [facilities, inlparticul ar:

—[detail slof [thelsystemtisedfor [identifi cati on[of (Materi al sfat [theldli fferent [
stageslof hanufacture, [

—[Oequipmentif or Omechani cal Citests, Cichemi cal Canal yses, COmetal | ographi ¢
examinationlandrel evant(dalibrationprocedures,]

—[Oequipmentfor@onldestructivelests, T
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O

and

.50

.60

i

.80

.90

—[Olistiof[qualitydontrol @ndiquality hanagementprocedures, ]

typelof [productsi{pl ates,[Sections, [doil s), [gradesiof [Steel , [Mangeldf [fhi ckness[]

and(thelexpectedimaterial siproperties,[asfollows. ]

—[Orangelof [¢hemical [dompositionlandlthelanal ysi slof [grai n(refining, i crol]
alloyinglandlresidual CélementsforthelVariouslgradeslof [steel ; [if (thel]
rangelof [the[chemical LcompositionCdependsConlthickness[andsupply D
condition, theldifferent(rangesishal | belSpecified,@slappropriate,[]

—[Omaximumigarbonléquival ent[CEV, 0T

—[Omaxi mumP,dontentor (i gher [StrengthlSteel livithMow darbonldontent
(C=0,13%0),0

—[OJproductionstati sticslof Lithellchemical lcompositionCandmechanical [
properties{Re,[Rm,[A[2andK V), lintendedfoldemonstrateltheld¢apability (]
tolmanufacturelfhelsteel [productslinlaccordancelvithihelfequirements’]
of [PartIX,[]

steel makingprocess: [

—[Osteel Ithakinglprocessiand(dapacity [6f furnace/slor [Gonverter/s, [0

—Orawhaterial [dsed,[

—[Jdeoxidation@ndlalloyinglpractice, ]

—0Jdesul phurisation@ndiacuumldegassi nglihstal lations, [if [@ny, []

—[ castinginethods: [ingot[ar [¢onti nuous gasti ng. [Intheldaselof [¢ontinuous]
casting, informati onCrel evantCtoCty pellof OcastingCimachi ne, Citeeming
practice,Limethods[tolprevent[te-oxidation,inclusionsCandsegregation’
control ,[presencelof (6l ectromagneti clstirring, [Sof t[feduction, [étc. , [iibbe]
provided, @sl@ppropriate,[]

—[Jingot(or(slablsizel@andiweight, ]

—[ingot(or(slablireatment: [Scarfingland(di scardinglprocedures.[]

reheatingland(rol ling: [

—[Otypeldf furnacel@ndireatmentparameters,]

—rolling: O reductiond ratiol] of [J slab/bloom/billet[] tol] fini shed product]
thickness, [rol ling@ndini shingfemperatures,

—[descalingfreatmentduring(rolling,

—[Jcapacity of thelrol ling[Stands, [

heat(tfreatment: (1T

—0typeldf furnaces, Nest(freatment[parametersland(ihei r kel evant(records, [

—[Oaccuracy@ndidalibration(of femperatureldontrol [devices,[

programmed(tolling: for[productsCdieliveredlinthel¢ontrolledtol ling[{CR)

or[thermo-mechanical (ol lingC( T M ) (tondition,thefollowingCadditional (I

informati onfonfhelprogrammedrol li nglSchedul esishal | Belgiven: [

—[Jdescriptionlof thelrol li nglprocess, ]

—[Onormalizing temperature,[] re-crystallizationd temperaturel] and] Azl
temperaturelandlihelthethodslused(ibldeterminelthelparameters,]
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—[Ocontrol $tandardsfor (typical [tollingCparametersCusedfor heldifferent
thicknessandOgradesof Csteel O(temperatureJandCthicknessCOat Ctheld
begi nningUandattheJendCof LitheJpasses, Linterval Cbetweenpasses, L]
reduction(Tratio,[temperaturel fangeand toolingspeedbf Chccel erated]
cooling,[if [@ny)[@andihelfel evanthethod(of [Gontrol ,[]
—[calibration(of theldontrol [équi pment, ]
.10Crecommendati onslfor CworkingCandOwel ding, i nCiparti cul ar Cf or CproductsC
deliveredihfthe[CROr[T M [Gondition;
—[OcoldCandChot workingCrecommendati onsCif CheededCinCadditioniolthe[
normal [practi cellisedlihfhelshipyardsiandilvorkshops,
—[O'minimumCandimaxi mumCheat [inputLif Ldli fferent[Fromiheldnesuisual ly[]
usedlih(thelshipyardsiandivorkshopsi(15=B0KY cm),O
.11additional Cinformati onContheCmanufacturingCprocessLif Cany CpartsCof (the[
processLis[hssignedtolBnother [FirmsCbrCmanufacturinghl ants, [shal | Cbel
included,dd
.12[For[the@pproval [of [thelSemi—finishedproducts,[Suchlaslsl ab/bloomg/bill ets,[]
thelihformati on, [Specifiedih[ILEbLIL1, [Shall Belgiven. D

2.20 DocumentslibbBelSubmitted(for [ChanginghelApproval [Procedur el

IniSuch(Gases(as: Tl
.10 changelof [theCmanufacturingprocess.(steel Lmaking,tasting, follingLand
heatfreatment),
.20 changelof thelfaximumithicknessl(dimensions),]
.30 changelof theldhemi cal [domposition,[dddedld ements, [étc.,[]
A0 subcontractinglthelrolling, (eatfreatment, [etc.,(]
.50 thellise[of [Thel[3l abs/Thl ooms/bill etsiimanuf acturedby Cother (manuf acturers]
which@reot@pproved,[]
theltanufacturer[$hall (SubmitHoPRSiheldocuments, [fequi redliin[sub-chapter2.1,]
and(thelrequest(for (dhangingthel@pproval [donditions.[]
However,[(WherethedocumentsCareltuplicated by [ the[bnesat[theprevious]
approval forfhelSamelfy peldf (product, [partdr @l | [0f Theldocumentsihay elomitted,
excepttheldpproval [testiprogrammel(seelSub-chapter(3.1).00

30 ApprovalTests]

3.10 ExtentoffApproval [T ests]

Thelextent(of fheltest[programmelikiSpecifiedinlSub-chapters3.6@nd[3.7. Mthay [l
belJmodifiedUonthe[lbasi sClof Uthelpreliminary Uinformati onCsubmitted Dby Cthe
manufacturer.[]

Thislefers, lnparti cul ar, olaMeducti onof Bhelindi catedhumber [of [dasts, [Steel [
pl atelthi cknesses andLgradesfolbelfestedlor Wai vingthelpproval [ests.IPRSImay [
acceptSuchiproceeding(fakinglihto@ccount: ]

.10 approval 0 aready grantedd by anotherd Classificationd Society] and[

documentationl(of [Bpproval [testsiperformed, ]
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.20 gradesiof [Steel [folbelapproved@ndlavail ability [of Tong-term(Stati sti cliesul s
of [@hemi cal [@ndhechani cal [properties,[]

.30 approval [for@ny[gradelof [Steel [al soldoverslapproval [for [@ny lower [gradelin]
thelSamelstrengthllevel , [providedihatmethod(af manuf acturelandldondition]
of [Supply(@relSimilar,[d

A0 forigher(fensilelStedl s, [@pproval [of [onelStrengthlevel [doversihel@pproval [
of [fhelstrengthievel immediatel y (el ow, [providedfhelsteel makingprocess, [
deoxidationland(finelgrai n[practi ce, [dasti nglmethodland(gonditi onlaf [Supply
arelthe[Same,[]

.50 changelof fheldpproval [donditions,]

.60 approval [0f [thelSemi-fini shedproductsiSuch@s(s abs/ [blooms/[billets.0]

On(thelother[hand,[anCincreaselof (thelhumber[of [tasts andlihi cknesses tolbel]

testedOmay Cbelrequi redCinOtheCcaselof COnewly Cdevel opedCity pesClof Clsteel Cor
manufacturinglprocesses.]

3.20 Approval T est[Programmelll

Whereltheléxtent[of [thelfestsldli ffersfiromthat[Specifiedliinlsub-chapters(3.6[andC
3.7,[thelprogrammelshal | BelagreedWwith(PRSHef orelfhelilsts. M

3.30 Approval [T estsiSupervision]

Thel@pproval [festsshal | helsupervisedy[PRS' [Surveyor[atthelmanufacturer’ sC]
plant.[Theléxecutionlof [Thelpl antlinspecti onlin[operationlmay belfequiredby [PRS' [
Surveyor[duringthelapproval [ests. [If (helfiestingdaciliti esl@relmot [@vail abl e[at [fhel]
works, [theltestsishal | Beldarriedldut(at@pprovedlaboratories.]

3.40 Selection[offheT est[Product

For[@achlgradelof [Steel andMor [éachlmanuf acturingprocess{e.q. [Steel (inaking, [
casting,[follingCandCtonditionCof (supply),Conel test[ broduct[Wwith[thelmaximum(]
thi ckness[(di mensi on) [fb[Bel@pprovedishal | [BelSel ectedfor [@achKind[of [Product. I

InCaddition,ForOnitial Capproval,[PRSCmay [tequirelthelsel ectionCof Coneltest
product(of [averagelthi ckness.[]

Thel$el ectionlof [(the tasts[for[theltest[product[shal | Cbelbasedonltheltypical []
chemi cal [@omposition, withparti cul ar iegardfolthel$pecified[CEV, P, [Val uesland
grainlrefininglicro-alloying@dditions. [

3.50 Position[df [T est[Samples

Unlesslagreediotherwi se, fhelfest[Sampl esishal | belfakenfromthelproduct({pl ate, [
flat, [Section, Bar) [dorrespondinglibltheltbplof thelihgot, [dr, ihtheldaseldf [dontinuousl]
casting, [Arandom(Sample.[]

Thelpositionlof fest[Sampl es[shal | belin@ccordancellvith(3.9.3,[Chapter[3,[Part]
I X.[T hellierm piece” lisldefinedin(3.9.1,[Chapter 3, [Par t [IX.[ T heldi rectionLaf [thel
test[Speci mensiwith(respectfolthelfinal [di recti onlof (ol li nglaf [thelmaterial [Shal | bel]
aslihdicatedlin(Tablel3.6.1.1

O
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3.60 ParentMaterial[Tests]

3.6.10 Typelof(Testsll

Thelfestsishall Beldarriedih@ccordancelwithTable3.6.1.0

Table3.6.10
Par enthaterial fests]
Typelof festO] Positionl(df [fest(Sampl esiand RemarksO
direction©f EhefestSpecimensH ]
10 20 30
Tensilelfest(] ToplandBottomransverseliest] | Re, Ry, [Al@refbbelstatedinl
specimens?0] test(feport]
Tensilelfest((stressirelieved) Stresslrelieving@tB00CCO
onlyfor(TM [Steels[] Top_@nd[b%tom[ﬂanwerse[festm (2hin/mmvi ththinimum10
specimens?0]
hour)O
I mpactfests BnHonEged] Testfemperaturel[°C] O
specimensfor(grades’ 0
A,B,[AH32,[AH36,[AH400 Top@ndBottomB{bngitudinald | +200 |00 | -2000 | O
D,[DH32,[DH36,IDH400I test[Specimens] o0 2000 | =400 | O
E,[EH32,[EH36,[EH40(T oo —200 | —400 | -60
FH32,[FH36,[FH400 —-200 | -400 |—600 | -800
A B,[AH32,[AH36,[AH400] +200 |00 -200 | O
Top@ndBbottomIBiransversefest}
D,DH32,[MH36,H400T specimens@ 0] oo —200 | 400 | O
E,[EH32,[EH36,[EH40T -200 |-400 |-6000 | O
FH32,[FH36,[FH4001 -400 |-6001 |[-800 | O
I mpactfest P Bn(Strai nEgedfestd Testfemperature[°C] O
specimens®0]
AH32,[AH36,[AH400 TopEIbngitudinal festd +200 |00 -200 | O
D,DH32,MH36,DH400 specimensl] oo —2000 |—400 | O
E,[EH32,[EH36,[EH400] —200 |-400 |-600 | O
FH32,[FH36,[FH400 -400 | -6000 |-800 | O
Chemical @nalyses@0 Tool Completel@nalysis,ihcludingC]
op microlalloyinglelements]
SulphurfprintsO TopO g
Microl@xamination] TopO O
Grain(sizeldetermination] TopO Onlyfor(finelgrain(steel s
Pellini [dropiiveightfestt 0 Topd Only(for(gradesE, EH32,00
EH36,[EH40,[FH32,[FH36,0
FH400
Throughtthi cknesslfensilelfest Onlyforlgradeswith(]
Top@ndBbottomO improvedthroughfthickness[
properties’]
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)0
2)0
30
40
5)0

6)0

O

For[hotTolled(strips,[Seel3.6.2.0

L ongitudinal [directi onfior [Secti onsland(pl atesihiavi ngthelWwi dthTessthanB00Thm.
OnelSet[0f [B[CTharpy [V -notchlimpact Speci menslikequiredfior [@achimpact fest. [
NotrequiredfiorSecti onsland(pl atesihiavingthelwi dthlessithanB00hm. O
DeformationB3%# [ Hour @ R250(C.0

Besideslproductlanalyses, Tadl el@nal ysesiarelfequired.O]

3.6.200 Test[$pecimens@nd(T estingProcedurel]

Theltest[pecimensLandtestingroceduresshall CbeldnCaccordancelwith[ thell
requirementsiaf [Chapter [2,[Par t[IX. [Th{parti cul ar thelfiol | owinglapplies: []
.10 tensilelfest:[

.20

—[Ofor[pl atesmadefromhot ol edstri ps, [oneladditi onal (ensi | e[$pecimen]
shall [Beltbkenfrom(thelhiddl elof [thelstri pldonstitutingtheldoil ;

—[Ofor(plateshiavingthelthi cknessihigher than[40fm, Whentheldapaci ty [0f [
thelavailableltestingCimachi nelisCinsufficient[tol&allowthellise[bf [test[]
specimensof Lfull Cthi ckness, Omulti pl eLIf atCspeci mens, Crepresenting Ll
collectively[thelFull [thickness,[tan[bel Used.[Alternativelytwolround]
speci mensiwvith(thelaxi slTbocated(at[onelquarter [and (&t ini d-thi ckness[dan(]
beltaken; ]

impact(iest:0J

—[Ofor[CplatesCmade fromChot CrolledCktri pConeladditi onal Cset Cof Cimpact [
speci mensshal | tbefaken@rom@helmiddl elof Bhelstri pLeonstitutinghel
coil;:O

—[Ofor[plateshaving[thickness[higher[than[40CmmCbneladditional [et[of [
impact(Speci mensishal | Beliakenwiththelaxisllbcated@tthid-thickness,[]

—[OinCadditiontolthe[determinati onCof (thelenergy [al ue, (Al solthe(ateral [
expansion@ndhelpercentageldrystallinity(shal | Belreported,

.30 chemical@nalysis:[]

Al

bothheladl eCandCproduct[anal yseslshal | (belimade. [T helinaterial (Forihel
productCanalysesshoul dChetaken[FfromtheltensileltestCspecimen.dThel
content[of [thelfol | owinglel ements[shal | beldhecked: [T, M n, (S, [P, [$, [N, [Tr, ]
Mo, [Al,IN,INb,[V,[Cu,[As,[3n,[Ti[and, Hor(steel hanuf acturedfromleé ectricl]
or[dpen-hearthfurnace,[$h@ndB; ]

Baumann(printing[(sul phur(print(iest):

sul phur [printsishal | elfakenrompl atelédgeshivhi ch@relperpendicul ar o]
thelaxi sLof BhelingotLor 3 ab. [T hesel3ul phurprints[shal | el approximatel y [
600inmongdakendromtheldentrelof fhelédgelsel ected,[l.e.[onEhelingotd
centrelinelshall lihcl udeltheful | [pl atelthi ckness; [

.50 micrographicléxamination:]

thelmi crographsshal | ChelTepresentativel of (thel Full (thickness.[For[thick [
products,linlgenera (@t Teast[fhreeléxaminationsishal | Belmadelat[Surface, [One[]
quarterCandCmid-[thi cknessLof [the[product. LAl Cphotomi crographsishal | [be]
taken[@tx100[magnificationf@andiwhereferritelgrai nisizeléxceeds/A STM 10,0
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additionally (@&t x5000magnifi cation. [Ferriteldrain[si zelshoul dbeldetermined
forl@achphotomicrograph; ]

.60 Pellinifest(dropivel ghtfest2HDWT):O
theltest[$hall (belperformedlinCaccordancelwithliheltequirementsLof (sub-
chapter[2.8,[Part[IX.[ThelNDTT [$hal | (beldeterminedlandphotographslof [
thelfested(Speci mensishal | Beltbken(@ndleéncl osedwiththelfestreport, [

.70 throughlthicknessliensileltest:[]
thelfest[shall (belperf ormedlin@ccordancelwiththelfequirementsiof [Chapter [
5,[PartIX. T helfestMesultslshal | helin[accordance, ivherelapplicabl e, Alvith(
theldequi rements(Specifiedih[Chapter (3, Part X forfhelfested(steel [grades.[

3.6.30 OtherTests

Fornewly[devel opediypesiof [Steel Motldoveredby Thelfequirementslof [Chapter (3,01
PartIX,2dditional MestsSuch@s(CTOD[fest, Targelscal elbrittl efracturefests{Doubl e[l
Tensionldest, [ESSO[dest, [DeepNotchliest, [étc.) LorCbther Hestslmay heltequiredby
PRS.[T

3.70 WeldabilityTests]

3.7.10 Extent[offheT ests]

Weldability[festslarefequiredor [plates andshal | (e ¢arriedloutin[accordancel]
with[2.12,[PartIX[onfest[sampl esfiakenfromthelihi ckest[pl ate. (Wel dability [Tests]
arelfequiredforfiormal [StrengthlgradeE@ndfor [higher[StrengthlSteel s.[]

3.7.20 Preparation@ndWVelding(df fheT est[Assemblies]

Thelfollowingtestlassemblieslshal | Belprepared: 0T

.10 10uttivel difestlassembl y el ded Wi th@heat ihput@pproxi matel y 15k Y cm, [

.20 1Duttivel dfestl@ssembly el ded Wi th@heat ihput@pproxi matel y B0k Y cm. [

Thebuttiwel diflest[@ssembliesishal | Belpreparedii thfhelel diSeam(fransverseiol]
thelpl atelrfol lingLdli rection, ($olfhat[impact[$peci mensiwvil | [esul tlin{hellongitudinal [
direction.[]

Thelbevel [preparati on(shoul dbelpreferably[1/2V [OrK.0

Thelwel ding(procedurelshal | belasfar [asipossi bl elinf@ccordancelwiththedormal [
wel dinglpracti celused@tthelyardsifior fhelfy pelof [Steel [ihiduestion. [

TestO reportd shall O contain the[d weldingd parameters,[ includingd welding
consumables] designationd andC] diameter,[d pre-heating] temperatures,J interpass]
temperatures, (heatihput,[Aumber [0f [Passes, [étc. (11

3.7.30 TypeofTestsOd

From(ihelfest[@ssemblies, Thelfol | owingliest[Specimensishal | Befaken: [

.10 1lcrosshwel difensi| elfestSpecimen; ]

.2[1 alset[of BCharpyV -notchlimpact st (Speci mensliransverselibiheiwel diwith]
thelmotchllocated(at [thelflusi on(li neland(at & di stancel2, [Band i nimum200]
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0

mmfrom{theflusi onlline.[Theffus onBoundaryshal | Belidentified Dy [étching

thelSpeci mensiwith[@Suitabl elfeagent. T helfest femperaturelshal | befheldnel]

prescribedflorfhelfesti nglof fhelSteel [Gradelinlquestion;

.30 hardnessliestsIHV [Blacrossthelwel dment. [T helindentati onslarelfolbelmadel]
alonglalimmitransversellinelbBeneath(thelpl atelsSurfacelonBothltheflacelsidel]
and(thelroot(si deldf thelwel d(asfol lows: ]

—fusionlling,

—OHAZ:Gtleach[0. 7immBrom{usi onli nelintoluinaf fected (parent[Material [
(minimumBldoZheasurementsfor@achlHA Z).[
ThelthaximumBhardnessival uelshal | BeMotHigher fhan350HV .0

ABketchlof [the[vel djoi ntCdepi ctingCgrooveldimensions, Chumber Cof Cpasses, [

hardnesslindentati onsl] shall I beld attachedd tollthe[dtest[report, [ together O withd
photomacrographsiaf thelwel didross-section.l]

3.7.40 Other MestsIl

For[new!yldevel opedlily pesiof [Steel [not[Covered By [Chapter 3, [PartIX,[&dditional L]
tests[Suchlasldol didrackingfestsl(ICT S, [Cruciform,Iimplant,[Tekken, [Bead-on(plate),[]
CTOD [dr(dther [iestsihay Delrequired By [PRS. [T

40 ReaultsO

Alltesults(@reléval uatedbyPRSHor Leompliancelvith[TheltequirementsLof [ihell
Rules.[Dependinglonlthelfesults,Cparticul ardimitationsLor [testingCconditions,[&s]
deemed(@ppropriate, [hayBelSpecifiedin(Approval [Certificate. [T

AllrequiredCinformation, CspecifieddnCChapter[2, Capplicable[tolthelproducts]
submittediolthelfests, [Shall eldol | ectedby [Thelmanuf acturer[and[putinfheldossier
whichwillincludel@l thelfesul tslof Thelfestsiandloperati onfecordsirel evantfblsteel O
making,dasting, ol li ngl@andheatfreatment [0f Thelfest (products.[]

50 CertificationOd

5.10 Approvalll

Upon(satisfactory[éompl etion(of thel@pproval [procedure, [Approval [Cer tifi catelis[]
issuedBy[PRS.[]

5.20 Listlaf[ApprovedM anufacturer sl

Afterlihelilssuelof [A pproval [Certificate, [PRSénterslthelhanufacturer [in[ali st(of ]
approval Cmanufacturers, [specifyingLtheltypeslobf [steel Clandmain[onditionsof [J
approval.ll]

6] Renewallof(Approvall]

Thel@pproval [isvalidfor[Blyears.[(Renewal [¢anbel¢arried[out by An[audit[and[]
assessment(onlthelesul t[of [Sati sfactory[Survey[duringhelperiod.O
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Where,[Tor[bperational [feasons, theltenewal Cauditfal | sLoutsi delthelperiodof (]
approval,fhelmanufacturer Wil [still eldonsi deredlasiapproved(if [Agreementfolthi s
auditOdateld sOmadeDwithinOA pproval (OCertifi cateCval idity. (lnCsuchCcase, Oupond
satisfactoryfenewal [Audit,[PRSlextendslthelA pproval [Certificatelwithval idity from[]
theldriginal denewal [date.[]

M anufacturersiwholhaveotproducedthel@pproved(gradesiandproductsiduring]
thelperi odbetweenienewal slinay (belfequiredoleither[¢arry [out @pproval [Hestslor, [
on[thebasi slof [fesul ts[of [producti onlof [Simil ar [gradeslof [(products, (@t theldi scretiond
of [PRS, Delfeapproved.

70 Reconsider ation[offhelApproval [l

PRSImay Withdraw[0r[Suspenselthel@pproval [ihthelfiol | owing(Gases: [T

.10 infServicelflail ures, [fraceabl elfblfhelproductquality, [T

.20 non-conformity[of thelproductrieveal edduringfiabri cationl@nddonstruction,

.30 discoverediiluresiof fhelfhanufacturer’ siquality System,]

A changesinadelby [fhelmanufacturer,vithoutfhelprior [@greementWith[PRS, ]
tolthel@pproval [extent(defined(@tthelti melaf [@pproval, [T

.50 evidencelofmhaj ornon-conformitiesiduri ngltestingthelproducts. [T
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O
AppendixBO

Approval [Procedur elfior M anufactur er [0f [Hul [ [$tr uctur al [Steel sihtended
for Weldinglwith[HighHeat Input]

10 Scopell

ThelpresentJA ppendix[Cspecifies thelivel dabilityCconfirmationCprocedure for[]
normal LandChi gher [strengthChul | CStructural [teel stintended [ or Divel dinglwi thChigh D
heatlihput{loverB0kKJcm).ID

Thelwel dability Cconfirmati onCjprocedurelis[tolbellgeneral lyCapplied by [thel]
manufacturer’ siaption@ndishal | Belvalidfor (Gertifyi ngthatfhelsteel has(Sati sfactory [
wel dabilityforHi ghfeat ihput el dingldoncernediinder [festingldonditions.[]

Demonstrati onLof [¢onf ormancelfoltheltequi rementslof [hi sSLdocument @pproves]
alparticularsteel Cimill CtoCmanufacturel gradelof [steel [ Tol thel specificllchemical [
compositiond range,[J melting practice,[] and(] processingl] practicel] ford which(d
conformanceJwasl] established.[J Thellapproval [l procedurel]does ] notUapply I tol]
qualification(of wel dingprocedureslibDeluindertakenBy thelshi pyards.[]

20 Approval [Procedur el

Thelmanufacturer[seekingtheapproval [is[tosubmit[toPRSCA tequest[Tor[]
approval,[thelproposedCapproval [tests[programmel(seelsub-chapter[B.2)Candthed
foll owing(technical [documentation: [T

.100 aldescri ption(of [productsiSubj ectibl@pproval: [

—[Ograde,
—[Jthicknesslrange, [
—[Jdeoxidati onihethod, T
—Ofineldrainpractice, [
—[Orangelof [@hemical [Gomposition, T
—OmaximumITEV@EndP,,, M
—[OproductionCstati sticsClof Cmechani cal CpropertiesC(tensileCandOCharpy O
V-notchliimpactfests), 1T
.20 manufacturinglLtontrol LpointsL ol prevent[toughnessLdeteriorationinCheat]
affected zonelivhen[ivel ded[with[ChighCheat[nput,[Felevant[tol themical [
elements, [steel [haking, [dasting, [folling, (Heat {reatment, [étc. [T
.30 weldingUcontrol OpointsUtollimproveljointOproperti esClonCstrengthUand
toughness. [l

30 Tests]

3.10 Extentof(Approval [T ests

Unl esslagreedlotherwiselwith[PRS, [Thelfangelof [approval [Hestsliior [steel [grades]
shall Belas(fioll ows:[]
.10 approval UtestsCof Uthellowest HandUhighestCtoughnessCl evel sUcover Uthel
intermediatelfoughnessiievel,(
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.2[0 approval fest[of [Aormal [StrengthTevel [Gover That[Strengthlonly, 0

.30 forChighOensile[$teel ,[approval [estsLof Conelstrengthlevel Leover Htrength
level immediatel yHel ow; O

AL testsCmay[bel tarriedbutseparatel y [subject[ ol thesamelmanufacturing]
process;[]

.50 thelresultsLof (approval [iests[performediby [another[Classifi cation[Soci ety []
may [Belaccepted Dy PRSISubj ectfblSpeci al [Gonsideration.. [

3.20 WeldabiltyT est[Programmelll

Wel dabhility[festslarelfequiredfor [pl atesiandlshal | hel¢arriedloutTin[@ccordancel]
withOtheOrequirementsCof [lsub-chapterJ2.12,[0Part[I X,JhavingCregardCtoUthel
requirements(of [thelpresent(A ppendix.[]

Thelextent[of [thetest[programmeli sCipeci fied[i nCsub-chapter[1B.5.C0tCimay Chell
modifiedlaccordinglibihelrangeldf [Gertification. Ihiparti cul ar, [Additi onal festl@ssemblies]
and/oriestsimay [heltequiredlinfhe daselof (hewly [devel opedlypesof [stedl ,ivel dingd
consumabl es, [few el dingithethod(dr henldeemedfecessary By [PRS.L

Whereltheléxtent[of [thelfestsldli ffersifromlthat [$pecifiedlinsub-chapter [3.5,Thel]
testprogrammelshal | belagreedwith(PRSBef orelthelfests. [T

3.30 TestPlatesl

Test[pl atesishal | elmhanuf acturedby [Aprocess@pprovedby [PRS, [in[@ccordancel]
with(thelrequirementslof [Appendix(A, [PartIX.I

For[&achlmanuf acturingprocessltoute, Bwollest[pl atestvithldli fferent[Thi ckness[]
shall el el ected. [T heldhicker [pl atel{t) @ndihi nner [pl atel{l esslthanlor [équal o/ 2) [
shall BelproposedBy thelhanuf acturer.[

Small [thangeslin(manufacturingprocess{e.g.Within(dhelT M [process) (inay (el
consi deredor[@cceptancelithout festi ng, @Etfheldi screti onldf PRS. [T

3.40 TestlAssembliesl

Onelbuttiwel di@ssembly el dedwithbeat ihput[Over (BOKJ cmishal | Belpreparedd
withfhelWel diaxi sifransversefothelpl atelrol lingldirection.[

Thelddimensions[bf [theltest[assemblyshal | Cbellamply[sufficient[(toltakel &l (]
required(ikest[Speci mensisSpecifiedliniSub-chapter(3.5.01

Thelwel dinglprocedurelshal | Belasfiar [aslpossi bl elihldccordancelwiththenormal [
practi cesidpplied(@tshi pyardsifior fthelfestpl ateldoncerned.[]

Testleport[$hal | [eontai n(Ehelfol | owingldlata: (el dingCprocess, ivel dingposition, ]
wel dingOconsumabl esCi(manuf acturer, ity pe, (grade, (diameter CandCshiel dingCgas), [
welding[parameters,[ihcludingBevel [preparati on, eatihput, [preheati ngfemperatures, [
i nterpassliemperatures, [Aumber [6f [passes, [étc. [

3.50 Examination[@nd[T estsiof fhelT est[Assembly[]

UnlesslagreedlotherwiselWith[PRS, [theltest[assembly[$hal | Cbel&xaminedland]
tested(ih[@ccordancelwith(sub-paragraphsl1=[8:[]

O
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O

.10 Visual [ihspection

.20

.30

Al

.50

.60

.74

Overall Divel dedCBurfacelshal | tbelniformCanddreel¥rominj uriousldefects
suchl@sldracks,ndercuts,dverlaps, étc.(]

Macroscopi cliests[]

Onelhacroscopi clphotographlisiibBellepresentati velof [fransverselSectionlaf [
thelwel dedljbint[and(shal | Show[absenceldf [dracks, Tack [0f [penetration, Tack ]
of [flusionf@nd[dther(ihjuriousldefects.[]

Microscopiclikests[]

AlongOmid-thicknessline(JacrosstransverselJsecti onClof (theCwel d, Clonel
mi crographOwithx1000magnifi cati onCshal | ObeOtakenOat Cthef ol lowing O
positions: ]

—Othelwelddentreline,

—Ofusionlling,

and(at[aldli stancel2, [5,[10[and i nimum20nmEromihefusi onlline.[Thel]
test(resultsiarelprovided(forihformationIpurposeonly. [

Hardness(test(I]

Alongiwolineslacrossiiransverselivel diSectionlmmibeneathpl atelSurfacel]
onhothfacel@ndroot[$i delof fhelvel d, ihdentati onsby (HV 5[shal | elfnaded
atlwel dlmetal [dentreline, Husi oninelandleachl0. 7ithm{positionfromiusi on]
linelfolunaffectedparent material [{minimumB o7 iheasurementsfior [éach(]
heat(affectedZ2one).l]

Thelmaximum(hardnessival uelshal | notBelhi gher than350HV .[]
TensilelfestID

Twoldl at[fensi | eflest[$peci mensshal | belfiakenromIhelfiest [@assembly.[Thell
test[$peci mensLandiestinglproceduresishal | lcomply vithThellequi rements]
of [Chapter2, [PartIX.[]

Thelfiensilelstrengthlshal | helhot Tessthanthelmi nimumequiredval uelfior (]
theldradelof [thelparentmaterial .

Bend(iest[

TwolbendfestSpeci mensishal | efakenfromihelfestlassembl y[@ndbent[6n]
almandrel CithCdiameter Cof Chuadrupl elthel$pecimenthickness.[Bendingd
angleldisCtobeldat [l east[1120°. 0T estCspeci mensshal | Dcomply COwithCthed
requirementsiof [Chapter (2, [RartIX.[]

ForOpl atethicknessOupOto 20C0mm, Donel face-bendCandConelroot-bend ]
speci mensLor[fwolsi de-bend[$peci mensishal | helfiaken. [(For [pl atelthi ckness(]
over[200hm, fivolsi de-bend(Specimensishal | Belfaken. [

Afterfesting, fhelfest[Specimens(shal | ot [feveal [@ny [dracksor [other[dpen]
defectslin@nydirectionlgreater fthan3hm.

I mpacttestl

Charpy [V -notchlimpactfiest[$peci mens[{alset Lof (hreel$peci mens) [shal | el
takenQvithin2mnmUbel owpl atel$urfacelonfacelsi delof [fhelwel dvith@held
notchlperpendicul ar[fblthelpl atelSurface.l]
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40

.84

OnelSet(of [Thelfest[Speci mensiransverselibfhelwel dishal | belfakeniwithfhed
notchllbcated(@tthefus onllinef@and(at[@ldi stancel2, [Band(rni nimum20iim
from(thelflusionine.T helflusionoundaryShal | Belidentifi ed Dy [étchingthel
speci mensivith[AL$ui tabl elteagent. [T hellestiemperaturelshal | (belthe[onel]
prescribedor fheltestingldf thelsteel [gradelinlquestion.[]

For[steel [pl atesiwvith(ihi cknessigreater [than[30inmlor [onelsi delwel dingfor [
platelthicknessLgreater (than20Lmm, bneladditional [$et[of [Hest[$pecimens]
shall (belfakenfrom(thelfoot(si delof [thelwel diwith(fhelhotchlocated @t [thel]
samelposition@s{forthefacelside.(]
Thelaveragelimpact[énergy [at [fhel$peci fiedest@emperaturelshal | lcomply O
with[T ables[3.6.2-1[and[3.6.2-2[n[Chapter (3, Part1X , (idlependinglonthe
steel [gradelandthickness.[OnlyConelindividual al uelimay [belbel ow[thell
specifiedldveragelval ue,[provided(itlisiiot [essthan70%[0f (thatVal ue.l]
Additional (estslat[Theldifferentfestingliemperaturesimay (be tequiredfor]
evaluatingtheJtransitionOtemperaturelJcurveJof CabsorbedJenergy Dand[
percentageldrystallinity @t fheldiscretion[df [PRS.[]

Other(fests

Additional (testsCsuchCas[Wwide-width(tensileltest, [HA Z [tensileltest,Ccold]
crackingtesttJ(CTS,OCruciform,lmplant, LIT ekken, Cand (1B ead-onpl ate), ]
CTOD LorLotherestslmay (heltequi red [t Theldli scretionLof IPRSL{seel$ub-
chapter(3.2).0]

Resultsd

Thelmanufacturer [Shal | [Submitfb[PRStheldompl etelflestreport, lincludinglal | thel]

resul tsland(requi redlinformati onlrel evant(fbtheldonfirmati onltests, [SpecifiedihlSub-
chapter(3.00

50

Theltest[Teport[isteviewedandCeval uated by PRSI nCaccordancelwith[thel
wel dability@onfirmati onlprocedure. I

Certificationd

PRS.O

Upon(Satisfactory[eval uati on[of [thelfiestreport, [Approval [Certifi cateliklissuedby [

ThelApproval [Certifi catelikibldontai nhelfiol | owinglihformation:

.10 theihanufacturer’ sihame,

.2[1 gradeldesi gnationwith[notati onlof [(Reatihput [(seelSub-chapter[6), ]
.30 deoxidationhethod,d

.40 finelgrainipractice,[]

.50 supplyldondition,]

.60 platelthicknessiiested, ]

.70 weldingprocess,[

.80 weldingldonsumabl esi{imanufacturer,@ype, [drade),

.90 actual heatlihput(d@pplied.C]
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0
600 GradeDesignation

Uponliksuancelof [Approval [Certificate, fhelfotati onlindi catingthellal ueldf heat [
input@ppliediniheldonfirmationest(ay beladded fofhelgradeldesi gnati onlaf the
testiplate, [@.9.[IE36-W 300" [(i nltheldaseldf heatihput 300K cmidpplied).Thelal uel]
of [thisliotati onlshal | BelnotlessithanB0@ndevery [10added.

g
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40 HIGHSTRENGTHISTEEL SO
4.10 Application

4.1.10 TheldequirementsiSpecifiedinthi siChapter@pply Folvel dabl elhighlstrengthIl
steel [XhickCAndCuiniversal [pl atesCupto ¥OLmmLin[thicknesslintendedfor (vel ded]
structuresiwhichlarelsubj ectfb[PRS[Survey.[]

4.1.200 TheselTequirementsCimay &l solbelapplicableltolproductsOiviththickness
abovel70inmashvel  [@sliio[$ections, [fubes, [étc.,[Subj ectfo[PRS[Acceptancelinléachl]
particular(dase.(]

4.1.30 SteelsCtoveredibythelscopelbf (theseltequirementsCareldividedlintotheld
following(Six¥ieldistressReflevel s:[420,[460,500,350,620@ndB90M Pa. [Foréach]
yieldiStressilevel, fourflormslof foughness: [A, D, [E@ANdF(arelSpecifi edbaseddnthe]
impact(iestfemperature.[]

4.1.40 SedddifferinglinStrengthlievel ,ihechanical [properties, [dhemical [domposition,d
etc., [hayBelpermitted(Subj ectib[PRSAcceptancelinl@achlparti cul arldase.[]

4.200 Approval

4.2.100 HighCstrengthCsteel sCof Calparti cul arCgradeshall Cbelmanufacturedbythed
workslapprovedby [PRS{seelsub-chapter[1.5[0f (Part[IX).[For[éachlsteel [grade, [its]
suitability[ForOel dingCandCprocessingCshal | Chedemonstratedby [thelsteel makerd
during(thelihitial @pproval [procedure.]

4.2.200 1t0OstheCmanufacturer’ sCtespons bility[toCensurelthatCEffectivel processCand]
production(dontrol slih[Gperati onl@reladheredfolwi thi nthelmanuf acturing(Specifications.[
Whereltontrol mperfecti onfinducinglpossi blelinferi or[&ual ity Cof (productCoccurs, [Thell
manufacturer hall Cldentify [thel causelandCéstabli shiA countermeasureliolprevent[its]
recurrence.[Alsoltheldompl etelinvesti gati onlreportishal | belSubmittedfo[PRS.[PRSIhay [1
requirelthatthelfrequencylof [festing(for[Subsequent[productsiofferedishal | (belincreased(]
tolgai n[donfidencelihthelduality.l]

4.2.30 Whenlsteel [isinot[producedlatthelorkslat whi chlitlisrol | ed, [annspectionl]
Certificatelshall elSuppliedfb[PRSSurveyor(atthelrdol linglmnil | (Stati ngthelprocess]
by lwhi chltwasinanufactured, [thelhamelof [fheltnanuf acturer LivholSuppli ed(it, [fhel]
number [0f theldastfromwhichlitwashadel@ndtheladl elanalysis.l]

4.30 Manufacturingl ethodsl]

4.3.10 Steel $hall helanufacturedy (Ehelbas cloxygen, &l ectricfurnacelorldpen
hearthprocesseslor Dy [dther[processes@cceptedBy [PRSIhBachparticul arGase.[

4.3.200 Steel [shall Belfineldrainlireated@andkilled.]
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4.400 ChemicallComposition[]

4.4.10 Chemical [dompositionlof [Sampl es[fiakenfromleéachlladl elof [éach(dast[shal ]
beldeterminedBy thelmanufacturer.[

4.4.200 Chemical [éompositionLof [fhelsteel [$hal | Hul fil Bhelmanufacturer' sldleclared]
specificationsiasiwel | [aslthellequirementsiSpecifiedih[Tablel4.4.2.[]

Tableld.4.20]
Chemical[Composition[for HighStrength[$teel sC]

Chemi cal [@ompositi onmaximum(dontent), %] O
Gradelof [Steel
cO s MnO PO SO NO
A420+-A6900 0.210 0.550 1.700 0.0350 0.0350 0.0200
D420+-D6900
E420+E6900] 0.200 0.550 1.700 0.0300 0.0300 0.0200
F420-+F690[] 0.180 0.5500 1.600 0.0250 0.0250 0.0200

4.4.300 ColdCerackingsusceptibility Cof ChighCstrengthCsteel sCshal | Cheltdeterminedd
in[@ccordanceithladl el@nal ysi siisi ngthelfiol lowingformul a: O

O PcmzC+E+m+ﬂ+&+g+m+l+58ml%]m (4.4.3)0
30 20 20 60 20 15 10

ThelmaximumOval uellof (P, sCisubj ect Cto0PRSacceptanceJandCshal | Cbeld
determinedlih@ccordancelwithfhel@pproval [procedure.[]

4.50 Supply[Condition]

4.5.10 HighLstrengthl$teel (productsishal | helsuppliedlinLéuenchedland@empered]
condition.[

4.5.200 PlatesCithOessthanCB0CmmLinthicknessCmay el suppliedbnthermo-
mechani cal [donditionl{(T M) [Subj ectfb[PRS[acceptancelihléachlparti cul arldase.[]

4.600 Mechanical [Propertiesd]

4.6.10 TensleTestO

Forléachlpiecelasheat(freated@tTeast [Onelfensil elfests$peci menlshal | efaken
andtestedllinCaccordancelwithOthelrequi rementsUspeci fi edi nCisub-chapter [12.501
of (Part[1X.[Fortontinuous heat-treatedpl ates, [ thelscopel bf [testsCas el | Cas]
thelhumber[andlocati onlof [Hest [$peci menslarelsubjectHoPRS[acceptancelin[éach]
particularldase.(]

Test[$pecimensishall bel¢utwithhei rlongitudinal [@xeslfransversefolfhelfinal (I
directionlof [tolling,[éxceptin(ihel taselof [$ection[@ndtol | edFl atshvith[Ai ni shed
widthCof ([6000mCor ess, Whereliheliensi | e[$peci mensinay (helakenlnl&ither (Ehell
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longitudinal Cor @ransverseldirection[3ubj ect [foPRSCacceptancelinéachparticul ar]
case.[Flatfensi| elfest[Speci mensishal | BelSolprepared@sibimai ntai nthelrol ling(Scal e[
ateast[bt[bnelkide.OMWherethelThi cknessCexceedsCMOCmm, CFull khicknessCT lat
specimensmay [belprepared, TbutCwhenlinstead B machinedroundtensil el test]
speci menlisiuised, [thenlthelaxi slshal | belllocated(at [alposi ti on{yi ngat [aldli stancelof (I
t/4from(thelSurfaceldr@siiear [@sipossi bl elfbfhi slposition.O

Thelfestesultsishal | Fulfil Thelrel evantfiequirementsiSpecifiedlinTable4.6.1-1.00

Table4.6.1-10
M echanical [pr oper tiesfor (high(strengthlsteel sC]
(with[productihicknessiot [@xceeding@0mhm)

Tensilelpropertiess] Charpy[¥ -notchimpact fest"
Gradel YieldStress Tensile ABO TestO Averagelénergy KV
Rel0rRy ™| strengthD | elongation | temperaturel] [J],Mhin.O
ofSteel O
[MPa]OI RO [%]O [°C]O LD TO
min.O [MPa|O min.O
10 2] 30 4] 50 60 70
A4200] ot
D42001 —200
E4200] 4200 530+-6800 180 200 4201 280
F4200 —600
A4600 00
D4600] . —2001
E4600] 4600 570+7200 170 200 460 310
F4600] —600]
A5000] od
D5000] —200
a 10+7700 1600 a O
E5000 500 610+770 6 —200 50 33
F5000] —600]
A5500] 00
D5500] ) —2000
E5500] 55000 670+8300 160 200 550 370
F5500] —600]
A620[] ot
D6200] —200]
200 720 0 1500 201 410
E6200] 620 0890 5 —a00 6
F6200) —600
A6900] o0
D690 —2000
E6900] 6900J 770+-9400 140 200 6901 460
F6900]1 —600]
L BIbngitudinal [Specimen, [T FHiransverselSpecimen
a
Notes: [

1.0Wherelthelyiel distressIR [isChot[tleterminedlin[theltensil eltest, [thelD.2%[proof [tress Ry [is]
applicable.d]
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2.0 RatioRy/ R, hay BelSubj ect PR SAcceptance.[]

3.0ForCfull CthicknessOnon-proporti onal Cf | at Cispeci mensCwi thCthelf ol | owi ngCdi mensi ons: CaO=Ct, [T
bE25[thm, 1L, Z200rhm, fhel@ ongati onshal | ul fil EhelfequirementsiSpecifiedinTabl e4.6.1-2.01

4.0 For[$teel sCA Formlof Roughness, [altel axati onfinthelhumber Cof (impactRestsprovidedlimay Cbel]
permittediby PRSOnCéachCparti cul ar [taselprovidedThat [$ati sfactory (fesul tsthavelbeenlbbtai ned
fromldccasi onal [dheck fests.[d

ForOproductOf ormsClother CthanOpl atesCland Cwi deldf | atsCif or Cwhi chCtestsConC
longitudinal [Speci menslik@ccepted, Thelél ongationval uelshal | Helgreater Dy [2%(that
thoselSpecifiedihTablel4.6.1-1@ndTable4.6.1-2.0]

Table4.6.1-20
Elongation[Axgmmhinimum Malueslor [Aon-pr opor tional flat [Specimens]

ThicknessHIimm] O

Strengthllevel )] <100 | 10<t<150] 15<t<200 | 20<t<25[0] 25<t<40C] 40<t<500] 50<t<70C]
Elongati onvoomm[%6],ihin. O
4200 110 130 140 150 160 170 1800
4600 110 1200 130 140 1500 160 170
5000 1000 110 1201 130 140 150 160
55000 1000 110 1201 130 140 150 160
62001 90 110 1200 1200 130 140 150
69001 90l 100 110 110 1200 130 140

4.6.200 ImpactTest[]

Fromleéachpiecelasheat freated@t Meast[dnelSet(df Iimpact fest[Specimensishal | el
takenlandlfestedlinaccordancelwithiheliequi rementsispecifiedlinsub-chapter 2.6
of (Part[X.[For(continuousheat-treatedpl ates, [ thelkcopelbf [tests[aslivel | Cas[]
thelhumber[andlocati onLof [Hest[$peci menslarelsubjectfo[PRS&cceptancelinléach]
particular(@ase.(]

Unl essCotherwi selacceptedby [PRS, [ThelV -notchlimpact [Hest[$pecimensor [pl ates]
andiwi delflatstover [GOOInmONn[wvi dthishal | elfakenivith(thei r[axesfransverselfolthel
main(rolling(direction(seelFig.[2.6. Lih[PartIX).Forflatsiviththelvi dthifiot[éxceeding D
600inmCandLaéther [productfiorms, thelimpactfestsishal | el performedloniongitudina [
specimens.l]

Theltestriesul tsishal | fulfil ThelfiequirementsiSpecifiedin(Table4.6.1- 1.0

Normally[Sub-surfacelest[Speci mensishal | (belfaken,however, [for inateri al Lvith [
althi cknessinCexcessCof (40Cmm, limpact[testsshal | Cbeltakenat[{orCasChear Cas
practi cabl ) thelquarterthickness[(t/4) Tocation.[]

4.6.30 Re-test[Procedures]

Unless[thetensilelandOmpact[test[resul tsCfulfil Cthelrequirementsspecified
in[thisPartCof (GhellRul es, (te-test[proceduresiinCaccordancelWithheltequirements]
specifiedihlSub-chapter2.3[df PartMX[E@pply.O
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4.6.40 Through(ThicknessTensileTest[]

IfCrequiredCby [PRS, (throughCthickness[tensil e[ testsshal | CbhelperformedCinC
accordancelwithfhelfequi rementsiSpecifiedih[Chapter B0f [PartMX.[

4.70 Tolerancesd

UnlessOotherwiseJagreedwithOOPRSOorCspecially Orequired, OtheJthickness[
tolerances(SpecifiedlinSub-chapter [3.8[0f [PartIX@pply.O

4.800 Materiallldentification™

4.8.10 SteelmakershallOfurnishd PRSO Surveyortheldinformationd toll enablel]
determininglthelmaterial [origin.[]

4.8.2[0 Steelmakershall CadoptCalbkystemFor dentificationof [ ngots, (Kl absCandd
fini shed[productsiwhichiwill [eénabl elthelhateri al (fbbeliraced(fblitsioriginal [Gast.[]

4.90 Inspection(dfSurface@ndWork[Quality[]

4.9.10 Facilitiesfor [nspection]

Thelthanufacturer(shall [@ffordPRS3urveyor(al | necessary[facilitiesand@ccess]
tolall (el evant[partsiof fhelvorksiolénabl elhi mfoverify [fhat fthelapprovedprocess]
i siadhered(io, for [thel3el ecti onlof [est[ateri al siandivitnessi nglof Mests, [@srequired
by thelRul es, @nd(for Merifyingfheldccuracy [6f Thelfestingléqui pment.]

4.9.20 FreedomIromDefects]

Thelsteel [Shall Belfieasonabl y [freefromisegregation@ndmon-metal liclinclusions.[]
ThelfinishedCmaterial Cshal | ChelFreelfromlinternal Cor CsurfaceldefectsCprejudicial O
toltheluselof [thelhaterial slflor thelihtended@pplication.

Welding[LtepairproceduresLandtheLmethodfor[teportingLiepairs_arelsubject]
to[PRS[acceptancelinléachlparticul ar(dase.[]

WhereltepairCby[grindingCi sCperformed, [ thenthelTemainingplatethickness]
bel owthelgroundCarealshal | ChelWithin(thelallowabl e[underthicknessliol erancel
i n[accordancelithfhelfiequirementsiaf [Sub-chapter[3.8. 1 ihPartX.[]

4.9.30 Surfacelllinspection(@ndDimensions]

SurfacellinspectionTandDverifi cationCof Odimensi onsUareithelresponsibility (]
of [helsteel maker, @ndacceptancelby IPRSCBurveyor[of [nateri al Hater foundfobe
defectivelshall ot@bsol velthelsteel maker [of [thi sihesponsi bility. [

4.9.40 Ultrasonic(T esting

IfOrequiredCby PRS, CthelJmanuf acturer Ushal | CperformOul trasoni cCtestinginD
accordancelWwith[$tandard[PN-EN[10160, 1 evel (B/El1lor[$tandardlASTM[A578,0
Level[C.O0
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4100 MarkingO

M aterial [$hal | elmarkediin@ccordancelvithfheiequi rementsispecifi edinSub-
chapter[1.9(6f [PartX.[]

4110 Inspection(Certificatel]

I nspection[Certificatelshal l (includelfhelparti cul arsiastequiredin[$ub-chapter]
1.80bf [(Part1X,JandCadditional (i nformati onConthesupply CconditionCandCheat [
treatmentfemperaturel@pplied.[]




80 Material siandWVeldingl

50 STEELOWITHOSPECIFIEDOTHROUGH OTHICKNESSCPROPERTIES[]
(STEEL[Z")O

5.10 General[Requirements]

5.1.10 Thelrequirementslaf [Chapter[BSupplementfhoselSet forthih[Chapters3@ndC
ACof [(Part[1XFor[thickCandCuniversal [plates {widelTlats) (Wwith[thickness[greater[]
than(or[équal [Ho15mmiwhi chlarelintendedfolhavela specifiediminimumiductility [
inCthelthroughlthickness[direction({i.e.[Y Z” [direction,[seelFig.[5.1-1).[Productsl]
withf@thi cknessllessithan15mmimay Belihcl uded@ttheldi screti onlof [PRS. [

Theluselof (suchCmaterial ,[LknownCas Z" Chuality Csteel , i sCtecommendedfor(]
structural [dletail sL3ubj ectMolstrai nsCin@hedhrough@hi cknessidli recti onomi nimised
thelpossibility[0f lamel lar fearinglduringfabrication. [

TwollZ” [quality[steel Slarelspecified: [
—[JZ25[for[mormal [ship@pplications,]
—[z35MorimorelSevereldpplications.[

Throughihickness[propertiesiarelaharacteri sedby[Specifiedal uesfor reduction]
of [@realih@fhroughlihi cknesslfensil elfiest. [

Through(ihicknessldirectionz” []

5 Principal ol ling[{ ongitudinal ) di rectionrL” |
, TransverseldirectionT” []

Fig.5.1.10
O

5.1.20 ,, Z" [uality [steel sCkshal | ChelmanufacturedCat OworksCapproved by [(PRS.O
Thelapproval [shal | ol lowhelprocedurelSpecifiedinlA nnex[A {o[Par tIIX[@ndshal | [
al so[takeld ntoCaccount[thel I mprovedsteel makingtechniquessuchCascal ciumd
treatment, WacuumCtlegassi ngCandCargonatirringCasivel | Cas[tontrol Cof Ceentre-line
segregati onlduringléonti nuousldasting. ]

5.1.30 Chemical[éompositionlshall fulfil Theliequirementslgpecifiedlin[Chapters30]
and[4lof (PartIX, [Hakinglntol&ccount [That[Ehelmaxi mumCsul phur [¢ontent[shal | e[
0.008%[determined by thelbdlel@nalysis.[]

5.20 Reductionof(Areald

ThelinimumlaveragelVal uelfor [feductionlof [areall Z” [of (3t Heast [Bliensil elfiest[]
speci mensiiakenlinBhroughlihi cknessldlirecti on[of [The[productsishal | hel@sishown
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for[ihelappropriatelgradelgivenlinT able[d.2.[Onlybnelindividual [Val uelimay[bel]
bel owtheldmi nimumCaveragelval ue, CbutChol essthanCminimumCval ueCshown
forfhelparti cul ar[grade{seeFFig.[5.3.4).[A Ival uellessthanthelmi nimumlindividual O
val uelislaldauselfior fej ection. ]

Table[.20
Reduction[of [@r ealdll owableMal ueslfor [Steel s
with(Specified(ihr oughihicknesslpr oper ties’]

Gradel Z250 Z350
Minimum@veragel] >[25%0 >[35%0
Minimum(ihdividua O >[15%0 >[25%]
O
Reduction(df [@realshal | Beldal cul atedih[Accordanceithfheformul albel ow: O
O 7=2"S 100 6] 0 (5.2)0
(0]
where:[

S~ cross-sectionl@realdf [thelSpecimen(bef orelbreakage, [Dnmz] .0
S0 cross-secti onl@realof thelSpeci men(&t Fhelpoi ntof fracture, [mm?].0

5.30 TestingO

5.3.10 Inladditionfolthelfequirementsiof fhelappropriatelsteel [Specificationasiperd
ChaptersBLor[4,[preparati onLof [speci mensCandiestingCprocedures3hal | Chelas
specifiedbelow.O

5.3.20 For[platesCandWwidelflats,[oneltest[samplelshall [heltakenltloseltolthel]
longitudinal [éentreli nelof [oneléndlaf [éachiol | ed[pi ecelfepresentinghelatch{see
Table3.3.2[@ndFig.5.3.2).00

Table[.3.20
Batch(dizldependentOn(product@ndSul phur [Gontentd
ProductO S>[0.005%0 S=(0.005%0
Plates[] Eachipiece]
Universal [l atesiwith(thicknessd | MaximumC10of thelproducts’]
<@25[hm0O of thelSameldast, [thickness@nd] MaximumBO0HIof thelproductsL]
supplydondition.O] of thelSameldast, [thi cknessiand]
Universal [platesiwithithicknessC | Maximum(201iof theproductsC]| SuPPlyl@onditionL]
>25hmO of thel[Sameldast, [thi cknessiand]
supplydondition.O]

Thelfest[$ampl elisfobefakenlcl oselfolthellongitudinal [déentrelinelasshowndn
Fig.[8.3.2,[preferably fromfhelfbplpart(df Thelihgot.[
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rollingd)
— directionO

[fest]
[Bampled

test[Specimensd

rolledTengtht

[teel Sheetr]

Fig.5.3.20

Thelfest[Sampl elshal | Belargelénoughliblal | ow(flor [Preparati onldf [BISpecimens.[]

5.3.30 Threel$pecimensishall helpreparedforthelfensil elfiesttivhil eltheldest[of [thell
sampl ellemai nsffor[possibl elretest. ]

Theltest[Speci mens(shal | belmachi neduplibtheldimensionslgivenlihFig.[5.3.3-10
or[ih[Fig.[8.3.3-2,[dependingOn(thelthi cknesslildf thelfestedpl ate. (0

Thelparallel[{cylindrical) TengthlL [0f fhelSpecimenishal | Aot Melkssithan2d.O0

Wherelihelproductthi cknessldoesnotl[al | owdolpreparel$pecimensiof [3ufficient]
lengthCsuitabl e fortheldgri pping [ awsof (theestingCimachi ne, (theJlendsCof [thed
speci mensiinay theléxtendedby [paddi ng(3-LasLindi cated Wi th @ hatchedArealin[FFig.]
5.3.3-2[3HorbyOvel dinglonlanappropri atelpi ecelof inateri al (havinghelstrengthmhot ]
|esslthan(that[0f thelfestedimaterial .[]

v

t>40

1
i
i
I
i d=10 ©
I
I
]

Fig.5.3.3-10
O

Roundspecimens, Cincludingthoselbf [ thepadding-extendedtype,[shall Che[
preparedlinf@ccordancewithistandardPN-EN[10164.[]
0
U
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— 1
i : i
- > : d=6 & Y0 Wherelthi cknesslf25thm, [Specimens(]
M | ot ) of diameter Z10Mmishal | Belzken. []
- i ~
i >
1 &
A : b Y
|

Fig.5.3.3-20
0

5.3.40 Theliestlisidonsideredlinvalidi@andifurther [festlisriequiredif: (]

—[Jthelspecimenlhasbeendamaged(duringthachining,]

—[Jthelwel dihasbeenmadelimproperly, ]

—[Ofractureldccursiihfhelwel diorhieat-affectedZone, ]

—Oimproper[dperati onlof fhelfesti nginachi neldr improper [dri pnlitsjawshasbeen]
found.[J
Figurel3.3.4[showsthelthreeldasesiwherelalretestisipermitted.In(theselihstances]

threelmoreliensi| elfiests shal | belfiakenfrom(theliemai ning[sample.[T helaveragelof [

all[Six(fensil elfestsishal | [Belgreater fhanthelequi redminimumlaveragelwithfiolhore
thanfvolresul tsbel ow thelminimuml@verage. [

0
Acceptable ’ Acceptable[]
resultt] Resultihen(retest(isipermitted] retestT]
N -iITi'} =0 ":- ] -i:-ii_:lii-.'}

MinimumC L e L
averagel] I ,)J_,. . |

y { 1 T ==
Minimum( "" = o “
individual O

) =Mndividualesultl £ =AverageesultD] O

Fig.[3.3.4Diagramshowinglacceptance/rejection(driteriall

5.3.50 Inlheldaseldf [fiail urel@fter [fetest, (@i ther fhelDatchepresentedBy [Thelpi ecelik(]
rejecteddr@achlpi ecelwithinthebatchlisiequi redfobeltested. [

5.3.60 Unlessiotherwiselagreed,(@llplateslof MZ” [quality [Steel sishal | (belul trasonicl
tested.[T hel&cceptancel$tandardsishal | thel#pprovedby [PRS.[INeither [édgel éracks]
nor el aminationsCarepermitted. (UItrasoni cCiestingCd sl requiredCandCitCshal | Ched
performed=3{ih@ccordancelwithlgither[PN-EN10160M evel [S1/E1OrASTMIAB780
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L evel [CHonleachpi ecelinthellinal [Supply [donditionsandwith[aprobefrequency ]
of @MHz.0

5.40 Marking

EachtolleddengthC$hal | thelmarkedvith[&[$ gnobelAdded@olhul | CandChighC
strength(steel [pl atesldesi gnation,[é.g.[E-Z25,[EH36-225, [étc.(]

5.50 Inspection[Certificatel]

TheldollowingLinformati onlisCequiredtolbelincludedCinl nspection[Certificate]
i n[@dditionfolthel@ppropriatelsteel [fequirementsigivenlinlSub-chapter1.8[0f [Par tMX: [

.100 throughfthicknesslreductionlih@real]%o], ]

.20 sted [gradelwith[Z25[0r[Z 35[hotation.]

O
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6] STEELFORIBOILERSANDPRESSURENESSEL SO
6.10 General[Requirements]
6.1.10 Applicationd

6.1.1.10 Thellequirementsi$pecifiedinihisChapterZpply{ollnalloyedlandialloy
steel [pl ateslintendedor hoil ers, (pressureVessel standheat [éxchangersor [$ervice
atlélevated@emperaturesiivhi chlarel$ubject foPRS3urvey. M echani cal [propertiesd
of thelpl ateslat el evatedfemperaturesiarelal solSpecified.]

6.1.1.200 Chemical[dompositionl@andmechanical [propertiesiof (ol | ed[steel slihtended
forlpressureiessel sioperatinglat Mow femperaturesiarelSubj ectM[PRSEcceptancelind
eachlparticularldase.l]

6.1.200 Method[of M anufacture]

6.1.2.101 Steel [shall belmanufacturedby [Thelopenlhearth,bas cloxygenlprocesses,[]
el ectri clflurnacelor Dy [Gther [Processesapproved By [PRS.0

6.1.2.20 Steel[Shall Belihfhelkilleddondition.O

6.1.2.30 Thelfeductionratiolaf [hi cknessfromidontinuously[dast (Sl abfbplatelshal |
notbedlessfhan®:1.[Other Wal ueslof Mhelieducti onarel3ubj ect @o[PRS[acceptancel]
inl@éachlparticularldase.]

6.20 Steel[Grades]

ThelrequirementsCipecifieddnthi sCChapter CapplytolunalloyedChuality Csteel O
platesl(e.q.[1P235GH) Uaswel | Hasspecial Lal | oy Usteel (platesC(e.g.[116M 03) Lof (I
thi cknessesland(Supply[donditi onsl@slSpecifiedih(Sub-chapters6.4@nd6.5.]

6.30 Chemical[Composition]

6.3.10 Chemical[¢omposition[of inalloyedguality [$teel stand[$peci al [l oy [$teel s
intended(for[Servicelat (el evatedfemperaturesishal | ful fil Thelfequi rementsiSpecified
inTable®.3.1.00

6.3.200 Permissibleldeviationslinthel¢hemical [@nalysi sishall [ful fil theldequirements
specifiedlihistandard[PN-EN10028-2.1

6.3.30 For[unalloyedquality Osteel s, [carbonCequival entCval uel JCEVUshal l Clbel]
cal cul atedlih(@ccordancelwiththeflormul albel ow:[]

Mn Cr+Mo+V Ni+Cu
O CEV=C +—+ +
6 5

g

0 [%]0 (6.3.3)0
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Table®.3.10
Chemical [Gomposition({ladle@nalysis)™"
[%] essC]
Steel Grader]
co | so| wno| Pmacd smexd Ao| No | oo | cu®o| moo | neo| wnio | Timexd vo | oten
10 20 | 30 | 40 | 50 | 60 | 70 | 80 | oo | 100 | m0 | 10| 130 | 140 | 150 160
P235GHL] <0180| <0350| 060:0| 00250| 00150 >0.0200| <0012%7 <0300 <0300 <0.080|<00200 <0300 0030 | <0020 O
1.200 Cr+Cu+lJ
P265GHL] <0200| <0400| 080:0| 00250 00150| 00200 <0.012%Y <0300| <0300| <0080| <0020 <0300 0030 | <0020| MorNiC
1400 <0.700
P295GH] 008-0| <0400 090:0| 00250| 00150| >0.0200| <0.012%) <0300 <0300 <0.080|<00200) <0300| 0030 | <0020
0.200 1500
P355GHL] 010-0| <0600 1.10:0| 00250| 00150| >0.0200| <0.012%) <0300 <0300 <0.080|<00200) <0300| 0030 | <0020
0220 1700
16M030] 012:0] <0350| 040-0 00250| 00100| 0 | <0012°| <0300| <0300| 025:0| -0 | <0300 o 0 0
0.200 0.900 0350
18MInMoa-50 | <0200| <0400 090:0| 00150| ooosn| 90 | <0012°| <0300| <0300| 045:0| o | <0z00] o 0 0
1500 0.600
20MnMoNi4-50] 015:0| <04o0| 1.00-0| 00200| ootod| 90 | <0012”| <0200| <0200| o04s:0| O | o40:n] o | <oom| o
0230 1500 0,600 0.800
15NiCuMoNbs | <0170| 025:0| 080:0| 00250| o0o100| >0.0150 <0020°| <0300| 050:0| 025:00015+C) 100:0] O 0 0
640 0500 | 1200 0800 | 0500 | 00450] 1300
13crMo4-50 | 008:0| <0350| 040:0| o0o2s0| ooton| 90 | <0012°| o70:0| <0300| 040:n| o | o | o 0 0
0.180 1000 1150 0.600
13CcrMosi5-50 | <0170| 050:0| 040:0| o00150| ooosd| 90 | <0012°| 100:0| <0300| 045:0| o | <0z00] o 0 0
0800 | 0650 1500 06500
10crMoo-100 | 008:0| <0500| 040:0| o0orod| ootod| 90 | <0012°| 200:0| <0300| 00:n| o | o | o 0 0
0147 0.800 2500 1100
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O
10 20 30 40 50 60 70 80 90 100 10 | 120 130 140 150 160

12CrMo9-100 | 0.10+0| <0300 030+0| 0.0150| 0.0100| 001+0f <0.012”| 200+0| <0.250( 090:0| -0 | <0300| -0 -0 Sy
0.15" 0.800] 0.040 25000 1.100

X12CrMo50 0.10+0| <0500 030:0| 00200| 00050| 90 | <0012”| 400+0| <0300 045:0| -0 | <0300| -0 -0 Sy
0.15" 0.600] 6.000] 0.650

13CrMoVv9-100 | 0.11+0| <0100 0.30:0| 00150| 0.0050| 90 | <0.012°| 200-0| <0200/ 0.90+0| <0.070] <0.250| 0.030/ 0.25:0.3 | <0.002B0]
0.15" 0.600] 25000 1.100 50 | <0.015Cal]

12CrMoVv12-100] 0.10+0| <0.150 0.30:0| 0.0150 | 0.0050 0 | <0012”| 275+0| <0.250| 090+0|<0.07°| <0250 0.03°"| 0.20:0|<0.0028®"
0.15" 0.600 3.2500 1100| " 0.300 | <0.015Ca®0

X10CrMoVNb9- | 0.08+0| <0500 0.30+0| 00200 | 00050| <0.04”| 003+0| 800+0| <0300 0.85+0| 0.06+[] <0300 | -0 | 0180 -0

10 0.12" 0.600 0070 | 9500 1.050 | 0.100 0.250

H0

2

=]

30

Elementsinot(ihdi cated(in(thi sitabl e[shal | (ot belihtentional ly [@ddedfbThelstee Withoutfheldrderer’ sSiéonsentlexcept for [thelel ementslised(for (theldastfinishing.O
Reasonabl eldountermeasuresishall helfiakenlagai nstlintroducti on=3from(scraplor[other[¢omponentsitisedfor [Thelstedl [¢ast[FHaf [Suchél ementshivhi chirinay (havel
adverseleffectionimechani ca [properti esloruseful nesslof thelsted .

L owerthan(thaximum{dontent(df [Gopper@nd/or[thaxi mum(ibtal [Gontent(df [Gopper [@nd(in, [€.9. [Cu+6[3nZ(0.33%, hay [Belacceptedat thelofferlénquiry, €.g.[duelfo]
deformability[@tlel evatedifemperatures, for fhoselsted (gradesTor ivhi chitheltaxi mumidontent [0f [dopper isSpecifiedionly.[]

For{product(thi cknessesZ6[fhm, hanganeseldontentTessithan(0.20%0spermitted.[]

40 TheGonditionlthatAl/NF2ishall BeffLilfilled.(]

50
60

7o
80

Al[dontentihthelGast(shal | Beldeterminediand(ihdi catedihfheThspection(CTertificate.[]

If[Thelmaterial [fesi stancefohydrogenlémbrittlement is[of [Si gnifi cant [importance, thenthelini nimumidhromiumdontent [of [0.80%6may (heldccepted @t theloffer 0
enquiry(andi@rder.(]

For{product(thi cknesses>150hm, Ehelfhaxi mumidarbonlGontent(df (0. 17%fhay [Belaccepted @t fheldfferénquiry@nddrder.C]

ThisCgradelmay thelanufacturedTvi thihe zdditi on[of (& ther (T 3-[B [or INbE[Ca [T heFoll owingminimumtontent[a uesCarebermitted: (30.015%Ti 1l
and0.001[%B MWhereTi #B; [20.015%M b, EndZ0.000526CawhereNIbF Ca.Cl
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6.40 M echanical[Properties]

M echani cal CpropertiesCat[ foomtemperatureCandthelyiel dCstressCat el evated
temperaturelbf [steel [For[hoil ersCandCpressurelessel s, [eterminedContransversed
specimens,[shall fulfil theldequirementsispecifiedih(T ablel6.4- 1[andT ablel6.4-2.[]

M echani cal [propertieslof (ol | ed[steel slex ceedingBOnhmin(thi cknesslasiwel | [As]
1%[dreeplimitlandldreeplstrengthlshal | Hul fil Theldequirements[Specifiedlin(standard]
PN-EN10028-2.01

TablelB.4-10
M echanical [pr oper ties{tr ansver selSpecimens) "

Tensilefest@@mbientd | ImpactiénergyKVIU O
temperatureld min.0]
Product

atlfemperaturel]
Steel[grade supplyD thickness[ perelLre

condition) "y in | RO | Red | AD | 200 0O | +200

* MPE] [MPAO| [%]0| [°ClO| [°ClO| [°ClO

Regular

min.O]
10 20 30 40 50 60 70 8] S]]
P235GHD NET <aed 23500 | 36048000 240 | 270 | 340| 400

16=[{R@0C] 2250
40=MKB00 2150
P265GHL NE <me0 2650 | 410+5300 220 | 270 | 340 | 400
16200 2550
40=MZB00 2450
P295GH NE <me0 2950 | 460+5800 210 | 270 | 340 | 400
16ZMZ200] 2900
40=XMZB00 2850
P355GH N <A60 3550 | 510+65000 200 | 270 | 340 | 400
1620 3450
40R[=MB00 3350
16Mo30 N <[60 2750 | 440+4900) 220 | O“ o 310
1620 2700
40=MZB00 2600

18MnMo04-50] NTO <[600 3450 | 510+6500] 2000 | 270 | 340 | 400
20MnMoNi4-50 QTO <[@o0 4700 | 590+7500) 180 | 270 | 400 | 500
40 MZBO] 4600 | 590+730L]
15NiCuMoNb5- NTO <600 4600 | 610+7800) 160 | 270 | 340 | 400

6-40) 40=[ERBO 4400
13CrMo4-50] NTO <[e60 3000 | 61078001 1900 | °° o 310

16XMZMBOC| 29001
13CrMoSi5-50 NTO <600 3100 | 510+6900 200 | O~ 270 | 340
QTO <600 4000 | 510+690L) 270 | 340 400

[l
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10 2[] 30 40 50 601 70 8] o]
10CrM09-1001 NTO <aed 3100 | 4806300 180 | 9° o 310
16[= M@0 3000
40<{EB00| 2900
12CrM09-1001 NTGrO <@500 3550 | 540+6900) 180 | 270 | 400| 700
QTO
X12CrMo50 NTO <600 3200 | 510+6900) 200 | 270 | 340| 400
13CrMoV9-100 NTO <600 4550 | 600+7800) 1800 | 270 | 340 | 400
12CrMoV12-100 NTO <600 4550 | 600+78000 180 | 270 | 340 | 400
X10CrMoVNbg-10  NTO <600 4450 | 5807600 180 | 270 | 340 | 400

90 Forlproductthi cknesses3 [BOMhm{exceptfor [grade12CrM 09-10) Fhelproperty ial uesaresubject]
to[PRS[Acceptancelihi@ach(particul ardase.(]

38 Forproductthicknessesforvhi chtegul ar Bupply [eonditi onCisIN T, (ensileCtrengthCanddmpact O
energyCvaluesCmay Chelhigher (For QT Dsupply CconditionCsubject(to PRSCacceptancelinCeachd
particularldase.[]

95 Seelparagraph®.5.2.0

48 Atfhelhanufacturer’ sidiscretion, Fhi sSteel hay BeSupplied@ sofh®! T Bupply@ondition.O

98 Thisial uelthay BelAgreed@t thedffer Bnquiry@EndOrdering.0

TableB.4-20
Minimumvalueslof [pr oof [Str ess[Ry olat (el evated Temper atur esl]
for [pr oduct Ehick nessestip foBOmm"

ProductC] Reo2[M P}, hhin., [t femperaturePC] O
thicknes
Steellgradel] | 250 | 500 | 1000| 15001 2000| 25001| 3000| 35001| 40000 45001| 5000
tmm]O
10 20 | 30| an| so| en| 7o| sn| 90| 00| 10| 120
<160 | 22701| 2140| 1980| 1820| 1670| 1530 1420| 1330 -0 | -0
P235GHO | 16<t<40[] 2180| 20501\ 1900| 1740| 1600| 1470| 1360 1280| —0 | -0
40<t<60] 2080)| 1960| 1810 1670| 15301 1400| 1300| 1220 -0 | O
<160 | 25601 2410| 2230| 2050 1880| 1730 1600| 1500 -0 [ -0
P265GHO | 16<t<d0l] 2470| 23201\ 2150| 1970| 1810| 1660| 15400| 1450| -0 | —O
40<t<60] 2370| 2230| 2060| 1900| 17401 1600| 1480| 1390| -0 | -0
<160 | 28501| 2680| 2490| 2280| 2090| 19200 17801| 1670 -0 | -0
P295GHO | 16<t<40l] 2800| 26401\ 2440| 2250| 2060| 1890| 1750| 1650| -0 | -0
40<t<60] 27601| 25901| 2400| 2210| 20200 1860| 1720| 1620 -0 | -0
<160 | 3430| 3230| 2000| 2750 2520| 2320 2140| 2020 -0 | -0
P355GHO | 16<t<40] 3340| 31401 2010| 26701 2450| 2250| 20800| 1960| -0 | -0
40<t<60] 32401| 30501| 28200| 25900| 23801 2190| 2020| 1900| -0 | -0
<160 | 2730| 2640| 2500| 2330 2130| 1940 1750| 1500| 14701| 14101
16Mo30 | 16<t<40r] 2680| 25901| 24501 2280| 20901 1900| 17201| 15601| 1450| 13900
- 40<t<60] 25801| 25001| 2360)| 2200| 20201| 1830| 16501 1500| 13901| 13400
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10 20 30 40 50 60 70 8 90 100 110 | 120

18MnMo4-50 <6000 | 33000| 32000( 31500| 31000| 2950| 28500| 26500| 2350| 21500| -O

<4000 | 4600 44800| 4390 43200| 4240 41500| 40200 3840 O -0
40<t<60[] 45000| 43800| 43000| 4230| 4150| 4060| 3940 3750| O -0

20MnMoNi4-5

15NiCuMoNDS- | <400 | 4470| 4290 4150| 4030| 3910| 3800 3660| 3510| 3310| -O
6-40 40<t<60[] 4270 4100 3970 3850| 3740 3630| 3500 33500 3170 —O

<iell | 29400| 28500| 26900| 25200| 2340| 2160 20001| 18600| 175001| 16400
16<t<60 28500| 27500| 26000 2430 22600 2090 19400| 18001| 16900| 1590

13CrMo4-50

13CrMoSi5-50| <600 | 2090| 2830| 2680| 2550| 2440| 2330 2230| 2180| 2060| -O
(NT)O

<ie0l | 28800 26601 25400| 2480 2430| 2360| 22500| 21200| 19701 18500
10CrM09-1000 | 16<t<40f] 27900| 25700 2460]| 2400| 23500 2280J| 21800| 2050| 1910| 1790
40<t<60f] 27000| 24900| 2380| 2320 2270| 2210| 2110 1980 18500| 1730

12CrMo9-100 <600 | 3410 3230| 3110 3030| 29800 29500| 29200\ 28700 2790| -0

X12CrMo50 <6000 | 31000| 29900 29500| 29400 2930| 29100| 28500| 2730| 2530 22200

13CrMoV9-1000 <e0d | 41000( 3950| 38001| 3750| 3700| 36500 36200| 36000| 35000 -0O

12CrMoV12-1000 <6000 | 41000 39500| 3800| 37500 37000| 36500| 36200 3600| 3500| -0

X10CrMoVNDb9-1[] <6000 | 43200| 4150| 4010| 39200 38500| 37900| 3730 3640| 34901 3240

D8 Theldlataltorrespondioihelower Fegiontof Bhelparti cul arturvelbel tieleterminedinCaccordanced
with[StandardEN[10314Withinffheldonfidencelinterval [around©98%[(2s).0]

29 For{product(thi cknessesexceedingltheSpecifiedmaximumival ues, thelal uesiof (R, o3t & evated ]
temperaturesiarelSubj ect PR S[Acceptanceliniéachiparti cul ar[dase. [0

9 supply@ondition(ikEpecifiedinTableB.4-1[{seel@ soloteBEbTableB.4-1).0]

6.50 SupplyCondition

6.5.10 SupplytonditionCbf[TolledHteel (for[productthicknesses hot[kxceedingd
60mhmUshall [ful fil Bhelfequirementsispecifiedln[T ablel®.5. 1[@and(shal | (belstated[in]
thelnspection[Certificate.[Supply[¢onditionlof (ol ledsteel for (productthi cknesses
exceedingB0mhmi(arelSpecifiedlihistandardPN-EN[10028-2.[]

6.5.200 For[unalloyedlguality[steels,(hormalisinglTollingCmay [belsubstituted[Tor[
normalising.]

6.5.300 Unalloyedquality [steel Cproducts_may CheJsuppliedCal solinbARCsupply O
condition[Subj ectfb[PRS[@cceptancelinléachlparti cul ar[dase.[]

6.5.40 Ciritical fimelfemperaturelparameter [P.;[@nd[possi bl eldombinati onsof [Stress[]
relievingtemperaturelandChol ding[timelshal | CbeldeterminedlinCaccordanceWwith[]
standardPN-EN[10028-2.0J
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TableB.5.10
Supply[@ondition(for [Steel siflor Hoiler sand(pr essur elvessel s
Category(of [SteelsO] Steel [@rade RegularSupply©ondition”

O P235GH NI

Unalloyediquality(Steels0 P265GHO
P295GHO
P355GHO

O 16Mo30 NED

O 18MnMo4-50 NTO

O 20MnMoNi4-50] QTO

U 15NiCuMoNb5-6-40 NTO

O 13CrMo4-50 NTO

O 13CrMoSi5-50 NT,QTO

Special[purposeldloy(steelsd | 10crMo9-100 NT,[@TO
12CrM09-100 NT,@TO
X12CrMo40 NTO
13CrMoV9-100 NTO
12CrMoV12-100] NTO
X10CrMoVNb9-10] NTO

Seelparagraph(6.5.2.01

38 Atifhelhanufacturer’ sidiscretion, helSteel [fhay BefSupplied(@ sofhM T SupplyBondition.[]
6.600 Testingd

6.6.10 General[Requirements]

Each(singlelplatelshal | BelSubjectedibesting.(]

Unlesslprovidedbtherwise,[lsampl esCshal | Cbe takenlinCaccordancelivith[thel]
requirementsispecifiedihSub-chapter[3.9(0f (PartIX. [

Tensilel@andlimpact iestsiSpecimensishal | BelSoldut(that [thei r(@xesbelperpendicul ar]
tolthelfinal [directionldf [fol ling[(transverselgpecimens).[]

6.6.200 Mandatory[Testing]

Thelfollowingliestsishal | Belperformed:[]
—[Otensilelfest(atfemperature#20°C,
—Oimpactiest,]

—Jdimensions' [@dheck,]
—surfaceldonditionlvisual [Bxamination.

6.6.30] Additional(Testing]

Thelfollowingtestsimay MelperformedSubjectfblorder [Specification: [
—[tensil elfest @6l evatedfemperaturefoldeterminelR o5, [
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—[Ochemical[@nalysis,[]
—[Othrough(ihi cknessltensil elfest(seelChapter Blof PartMX),]
—[Oultrasonicliesting.[

6.6.40 TensileTest@t[AmbientTemperaturel

ForCunall oyed$teel [platestvith[thi cknessChotCéexceedingC500mm, Conesampl e[
shall Befakenfromiéach(rol | edlength.

Forinall oyed(steel [pl atesiwvithimorefhanB0mminhi ckness, [dnelSampl elshal |
beltakenfromLbnelendwhenlthelfolledengthCdoes hot[exceed M5 M brltest]
specimensarelibDefakenfrombothleéndsiwhen(ihelrol | edIengthléxceeds150m. [

For(alloyedlsteel [pl ates, [onelSpecimenlshal | helfakenfromionelendlif [thelriol led [
lengthldoeshot[exceed7 [Mlor Hest[$peci mensshal | belfiakenfromothlendslif [The[]
rolledIengthlexceeds[Zm.[]

Theldest[shall belperformedinCaccordancelvith@heltequirementsi$pecifiedinC]
sub-chapter2.500f [PartX.]

6.6.50 TensileTest[atElevatedTemperaturel

Proof [Stressishal | Beldetermi nedih{@ccordancelith(Standard[PN-EN[10002-5.0

Proof [Stressishal | beldeterminedlonlonel$peci menEaken@romleachltast, (@t Thed
temperaturelspecifiedlintheldrder. (Wherelihelflemperaturelhasmot heenl$pecified,]
thelflest(shal | Belperformed@tfhefemperatureldf (3000C. O

6.6.601 ImpactTest]

I mpactestshal | belperformedinaccordancelvithThedequirementsi$pecified
in[Sub-chapter2.6[0f [PartIX.[]
Rolledproductsiwith(athi cknessiof (Blrmland(abovelshall BelSubj ectedblanimpact ]
testCat[temperaturelspecifiedlin(TT able[6.4-1.[A [set[of [Charpy DV -notchspecimensl]
(3[gpecimens)shall [Belfbkenlasigpecifiedin[Sub-chapter[6.6. Lforfens |l elfest. (0

6.6.70] Other[Tests]

Wherelliltrasoni clfiestinglhaslbeenlagreedfor [l atesiwith[a thi cknessLof (Bmm[]
andCBboveltolthecktheproductlinternal Chuality, thelfequirementsCspecifiedin]
standardPN-EN10160@pply.0

Other[testing[{e.g.Cmaterial [tesi stance toChydrogenCembrittlement, Cbrittleness
testingCof [steel CCrM o) [shal l CbelperformedlinCaccordancelwithCstandardCPN-ENC
10028-2.0

6.700 Inspection(of($urfacel@andWorkQuality[

6.7.10 Surfacelinspectionl@ndVerificationlof [dimensi onslareltheldesponsi bility [of (]
thelsteel maker,CandCacceptancelby [(PRSBurveyorCof Cmaterial (ater[foundtolbe
defectivelshall [Aot(8bsol velthelsteel maker[6f [thi sliesponsibility. [
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6.7.20 ThelSurfacelof Thelplatesishall BelSmoothland(dlean, freefromidracks,pulls,
laminations, [Scal es, [ihclusions.[

6.7.30 Plate[burfaceltefects tueltoltheCmethodof Cmanufacturelarepermitted,[d
providedtheirCdepthCdoesChotexceed thelthicknesstol erancespecifiedinthe
applicablelstandard((e.g.[PN-EN10029).00

6.7.40 Repair(of [defectsyivel dinglisfobelpermittedSubjectfoPRSAcceptance]
inl@ach(particul ar(dase.[]

6.7.50 All0productsishall (helsubmitted@o[PRSSurveyorFor[{inal [inspection[and]
check.J

6.811 MarkingQ

Material CmarkingCshall Cbe[performedLi nCaccordancelwvith[thefequirementsl]
specifiedih(Sub-chapter1.900f [PartIX.[]

6.90 Inspection[Certificatel

For(al| [approvedisteel s, [IPRSLissues Inspection[Certifi catelin@ccordancelwvith]
thelrequi rementsiSpecifiedlinSub-chapter1.8[0f [Par tIX.[]

g
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70 STEEL[FORL OWTEMPERATUREERVICED

7.10 Steel for Hull [Structur es

Steel slintendedor [hul | [Structuresléx posediolowTemperaturesshal | [ul fil The
requirements(Specifiedih[Chapter 30f [PartIX.[

Thelprincipl eslof [Steel [Sel ection(for [parti cul ar (hul | [8l ements(arelSpecifiedihPart]
[EHull.O

7.20 Steeldfor [ConstructiondfliquefiedGasTanker sC]

Steel [pl ates, [$ections, fubes, forgings, [¢astingsandivel dedStructuresilisediin[]
theltonstructionCof Ctargoltanks,[pressure¥/essel s, [processing[tanks, cargoland]
processingpi pelines,[$econdary harri ersand@heladj acent [Structureslintendedor
theJcarriagelof LliquefiedIgasesshal I Ifulfil OthelrequirementsspecifieddinC]
PublicationMo.[48/PERequirementsiConcer ninglGasTankers.[]

7.30 Steelslfor [Dther [$tructures]

Steel slintendedflor [bw femperaturelServicelstructures, [Other fhanfhoselSpecifiedd
inl{.1[@nd[{.2, @relsubjectfb[PRS[Acceptancelihléachlparti cul ar(dase.[]

g
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80 STAINLESSSTEEL SO

8.10 General[Requirements]

Thelfequirementsi$pecifiedlinfhelpresent[Chapter @pply [Holvel dabl e[austeniticl]
anddupl ex ($tai nl ess(steel [pl ates, (i ats, harsLand[$ecti onsilvi th[&thi cknesslof [iip{oO
500mm, dintended or[¢onstructi onCof thul | [$tructuresf@nd@anksior heldarriagelof O
chemicals.J

InCrespect[bf Cchemi cal Ccomposition, theselrequirementsCarelal soCBpplicabl el
toltheldl adsteel si(lseelChapterQ0f [PartIX).]

ApplicationCof Osteel,thellchemi cal Dcomposi tionClandCimechani cal Cproperties]
of whichldolnot{ul fil Thelpresent(equirements, [aslwel | [@stheluselof [dther [Stainl ess[]
steel sidomplyinglwith(thelfiel evant(Standardsl@relsubj ect[fo[PRS[acceptancelinléach]
particularldase.(]

Austeniticlsteel siinay [hellisedfor @ppli cationsiivherefheldes gnfiemperaturelisC]
not(lessthan=165°C.]

8.20 Chemical[Composition[]

Thelthemical CtompositionCof Causteniti cCandtupl ex Cstai nl essCsteel sCinC adlel]
analysisishall ful fil fhelfiequirementsiSpecifiedih[Table8.2.0

8.30 Mechanical[Propertiesd

M echani cal [properti eslof Causteniti cCandCdupl ex[tai nlessC3teel sCshal | ulfil hel
reguirementsispecifiedih(Table8.3.[For[dusteniti clsteel s, Thelimpact fest ikequired
wherelfheldesignfemperaturelisTower fhan=105[CC. O

For[dluplex[s$ted s, [thelimpactestLisltequi redlivhereliheldlesi gniemperaturelis]
lower [than320°C.0J

O
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Table8.20
Chemical[domposition(af[@usteniticlandlduplex(stainless[steel s[]
Steel [grade] Chemi cal [domposition[6] O
designation’’0] a/iCI'SEIbDD m(;ED mZ(DD r']\:';DD mF;SD miSD cro NiO MoO Others]
10 20 30 40 50 60 70 80 o0 100] 110
Austeniticsteels”

X2CrNi19-110 304L0 | 0.0300 1.00 2.00 0.0450 | 0.0150 | 18+200 | 10+120 O N<0.110
X2CrNiMo17-12-2C] 316L0 | 0.0300 1.00 2.00 0.0450 | 0.0150 | 16.5+18.5[] 10+130| 2.0:2.50 N<0.110
X2CrNiMo017-13-3C] 316LNC| 0.0300 1.00 2.00 0.0450 | 0.0150 | 16.5+18.5[)] 11+140 | 2.5:3.00( 0.12<N<0.220J
X2CrNiMo18-15-4C] 317L0 | 0.0300 1.00 2.00 0.0450 | 0.0150 | 17.5+19.5[] 13+160 | 3.0+4.00 N<0.110

-0 317LNO|  0.0300 1.00 2.00 0.0450 | 0.0150 | 18+200 | 12.5+15.00) 3.0:4.00( 0.14<N<0.220]

X6CrNiTi18-100 3210 0.080 1.00 2.00 0.0450 | 0.0150 | 17190 | 9+120 -0 5xC<Ti<0.700

X6CrNiNb18-1001 | 3470 0.080 1.00 2.00 0.0450 | 00150 | 17+190 | 9+120 - 10xC<Nb<1.00]
Duplex[steelsO

X2CrNiMoN22-5-30] S318030( 0.03000 1.00 2.00 0.0350 | 00150 | 21+230| 45+6.50| 2.5:3.50( 0.10<N<0.220

X2CrNiMoN25-7-40] S3275000| 0.0300] 1.00 2.00 0.0350 | 00150 | 24:260 | 6+80 | 3.0:4.50( 0.24<N<0.350

90 AccordingdbPN-EN[10088-1.0]
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TableB.30
M echanical [pr oper tiesiof [Austeniticland[duplex(stainless[steel sih[Solution[ir eatment [Gondition [
Steel [@rade Productd| Thickness TensilefestO Impact(iestfor fhicknessesd
fomA0| max.0 Rz Rozo0 R A tEA0mHmMO
[mm] O min.0 min.0 min.O min.0
DesignationT] | acclforISIO [MPa0|  [MPalL|  [MPa A0 T yoqo | kw2 | kv2?
[Jmin.O [Jmnin”
10 20 30 40 50 60 70 80 90 100 110
AusteniticlSteels
O O cOo 80 2200 25001 520+7000] O O -0 -0
X2CrNi19-110 304L0) HO 13,50 20001 2400 4501 O 1000 600
O PO 750 2000 2400 500+7000] 0
O O cOo 80 24001 2700 530+B800] 4001 O -0 -0
X2CrNiMo17-12-20)  316L0 HO 13.50 2200 2600 O 1000 600
PO 750 2200 2600 520+B700] 4501 O
0 0 co 80 3000 3300 O 350 —1960) -0 -0
X2CrNiMo17-13-3[]  316LNO HO 13.50 28001 3200 580+7800] 1000 600
PO 750 2800 3200 4001
O O cOo 80 2400 2700 550+7000] 350 oy -0
X2CrNiMo018-15-40)  317L0 HO 1350 2200 2600 10001 600
PO 750 22001 26001 520+7200] 400
-0 317LNO PO 500 3000 3400 520+7200] 400 410 270
0 O cOo 80 2200 2500 520+7200 0 -0 -0
X6CrNiTi18-100 3210 HO 13.50 2000 2400 400 1000 600]
PO 750 2000 24001 50070001
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[l
10 20 30 40 50 60 70 80 90 100 110

a 0 ca 80 2200 2500 520+[7200] O O -0 -0

X6CrNiNb18-1001 3470 HO 13.50 20001 24000 400 10001 600
PO 750 2000 2400 500+[7000]

Duplex(steelsO

O O cO 80 5000 -0 700+[95000 200 0 -0 -0

X2CrNiMoN22-5-3(]  S318030 HO 13.50 46001 -0 250 0 1000 6001
PO 750 46001 - 640+[8400] 2500 +200

g | cO 80 55001 —J 750+[100000 ] 0 —J -

X2CrNiMoN25-7-4]  S327500 HO 13.50 5300 - 200 0 1000 600
PO 750 5300 0 730+ 9300 O

Notes:[]

DY C316ol ol ed(Stri ps, [ITH 2{hot Fol led Stri ps, TP hot ol ledpl ates.
20 KV, BHimpact@nergy Mal ueffior Iongitudi nal Specimen, KV 2{mpactEnergy al uelfor fransverseSpecimen.O

ad
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8.40 SupplyConditionO

Unlessiatherwi selSpecifiedlinhelorder,thelproductsifromidusteniti clanddupl ex
stai nl ess[$teel sCshal | hel$uppliedlindhelas[3ol ution@reatment¢ondition,@ndEheird
surfacelshall[Beletched.]

8.50 TestingO

EachCplate[](length) Oshal | Obesubj ectedtotestinglaf ter Oheat Ctreatment CinC]
accordancelWiththeltequirementsspeci fiedin[Chapter[(2Lof (Part[X.[Chemical
analysislandtensileltest[khall Cbelperformed.fspecifiedlinthelbrder,[testing]
specifiedlihlSub-chapters8.5.3+8.5.5[shal | (Belperformed.[]

TestingCmenti oned(in[$ub-chapters(.5.1[@ndB.5.2[@reltnandatory, Wvhil elfhose]
menti oned(nC3ub-chapters8.5.3,[8.5.4(@andB.5.5[arelimandatory [only Wherelihey [
havelbeen(agreed(ihlthelorder[Specifications.]

8.5.10 ChemicallAnalysisl]

Chemical Leomposition($hal | Cbel tleterminedConlthelbasi sLof [(thelladle[analysisl
of [pecimensiakenfromleachltast.(PRS [Burveyormay[tequirelthattheltresults(]
of [thel@nal ysi sishoul dibelchecked. [

85.20 TensleTestO

FromleachbatchlSubjectedfofesting, [&t Meast[dnelfensi| elfiest[$peci menshal | e[
taken.[A [Batchldonsi stslof: [

—[Ofor(pl atesiwi thi@thi cknessidver10fm: [@ach(piece; [
—[Ofor[platesiSuppliedinrolls.[@éachrol |, fhelSpeci mensibei ngakenfrommbothlénds]

of [thelroll; O
—[dotherJoroducts: [theproductsCimadel fromonelkast, [bf [the[lsameshapeand]

dimensions, [fhelsamel$upply[¢ondition[andihelsamelsurfaceldini shing@-inthe

amountnot(eéxceeding[10ibnnes.]

Inltheldaselof [pl ateslor wi delfl atsiwi th(athi ckness[over [600m, [thelSpecimens[]
shall BeldutWiththei riaxesiransverselfbliheldirectionlof [fol ling. [For [Gther [products,
thelspeci mens, Cat[thelmanuf acturer’ sCdiscretion,Cmay [beltakenliniransverselor]
longitudinal [direction.[]

8.5.30 ImpactTest]

I mpactfest[shal | beperformediiniaccordancelvithfheequirementsispecified
in[Sub-chapter[8.3@ndMherelSpecially lequestedby Thelpurchaser. Impactfestshal |
belperformedionlthreelCharpy [V -notchlSpecimens. ]

8.5.40 Intergranular [CorrosionResistancelT est[]

Thistest[hall CheperformedConCbt east(iwolspecimens, takenFfromiwoll
differentproductslof [@achldast.[]
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L aboratory [festsiof [intergranul ar [Gorrosi onlresi stancelof [Stai nl essisteel [Shal | e[
performedion(thebasi slof Thelfiel evant[Standardsi{e.q.[ASTM [A 262-02,[PN-ENTISOO
3651-1,[PN-ENTSO3651-2).0]

SpecimenstakenIfromOTiOstabilizedsteel sLlandstedl sCwith[thelcontentd
of (C[X[0.03%[$hal | (be(lested&f ter (heat[@reatment[{anneal ed (&t Ehe@emperaturelof
7000Clfor30mmi nutesiandiquenchedliniwater). [

Specimensfrom{dther(steel sishal | [Beliestedinlthel@sisuppliedidondition. ]

8.5.500 OtherTests]

IfC$pecifiedlinlthelorder,[other [tests[shall (bel performed,Ce.g.[tensileltest[&t[]
elevatedfemperature, ardnessitest, [étc. [

8.611 Inspectionlof(Surfacel@andVork[Quality

Surfacelinspection,Verificationlof [di mensi onsLaf [Eheldi nishedproducts, [@shivel |
aslihternal [defects@relthelesponsi bility [of fhelhanufacturer.[]

Final (testsCperformedinthelpresencelbf (PRS [Burveyordolhot[&bsolvelthe[]
manufacturer[from(thisitesponsibility.[]

Both(sidesCbf [l atesCandCbther Cproductsshal | Chelsubjectedto1100%[visual [
inspectionBy thelanufacturer.[]

Under [{hi cknessiol eranceslarehot[permitted. IDimensi onfol eranceslof [$ections[]
shall fulfil thelrequirementsiSpecifiedlihiheldel evant[standards. [

Minor[$urfacel dlefectslimay [beltemovedby[drinding. [T helplatelthicknesslafter[]
grinding,[@owever,[shal | Motbellkessithantheldominal thickness.[]

Repair [of (aj or [dlef ectsCissubj ect[foPRSAcceptancelinéachlparticul ar[tase. [
PRSmay Ctequirelthat (thelproduct Cguality Cshoul dbel theckedby [hon-destructivell
method,é.g.dltrasoni cliesting. [

8.70 Marking

ProductsUshal | ObelJmarkedUinOaccordancelwithOthelrequirementsUspecified
in[Sub-chapter[1.9(0f PartX.[

8.80 Inspection[CTertificatel]

Inspection(Certificate,lin(@ddition[fofhelparti cul arsifiequiredlinisub-chapter[1.80]
of [Part(IIX, [Shall [ontai nithelfiol | owinglihformation: [

.10 forfausteniticlsteel s:fhelval ueslof Both Ry o[@ndRyy 0,1

.20 resultsiof @l fhelfestsiSpecifiedintheldrder.Od

O
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9.10 General[Requirements]

ThelrfequirementsiSpecifiedlihfhelpresent[Chapter@pply [fbldl adsteel [platesused]
for[gonstruction(of (hul | [@ndfanksihtended(for theldarriagelof [Ghemical s.[J

Cladplatel¢onsi stsLof (@ baselinaterial Cand[althi nner ayer [{claddinglimaterial)
onCbnelorboth&ides, [eontinuously fandlintegral |y bonded. [Joi ningC$hal | Cheldoned
by ol | [6laddi ng, [éxpl osi velBondi ngor [@ldombi nati on(of Both.

ThelminimumCihicknessLof [thel ¢l addingCmetal C$hal | (be[1.50mm, howeverLit[s[]
subj ect[fb[PRS[Acceptancelihléachlparticul ar[dase.[]

Permi ssi bl e[dli mensi on[fol erances, [thelpl atelstrai ghtness, sivel | [as[permissibl e[
thicknessliol erancesLof [theltladdingCimetal Cshal | (Ful fil Cihelfequirementsi$pecified
i nfhelrel evant[Standards(dr [intheldacceptedorder[Specifications.(

9.200 Chemical[Composition[]

Chemical [@Gompositionlof [ahaseltnateri al [intended{or [hul | (Structural [parts[shal |
fulfil thelrequirements(for (ull [Structural [Steels.[]

Chemical CcompositionCof Calbaselimaterial (i ntendedf or Ctank sCinot Cf ormingC]
structural [part[6f hul | [I5[Subj ect fb[PRS[Acceptancelihl@achlparti cul ardase. [

Unlessl agreed] otherwi se, [ austeniticll stainl ess steel L1 complyingO with theld
requirementsispecifiedih[Chapter [BLaf ([PartIIX[shal | Beldsed(astheldl addinglmetal .[]

PRSOSurveyorCOmay Crequirelthat Ucheck Danal ysi sUof Cichemi cal Clcomposition
of (both(thebaseland(dl addi nglthaterial sishoul dBelperformed.]

9.30 Mechanical [Properties’]

M echani cal [properties’of [tladl pl atesl tested bn[pecimens taken fromplates]
inlthelsupplydondition(shall fulfil theldequirementslior thelbaselmaterial .[]
9.400 SupplylCondition

UnlessUotherwisellagreed, Ucl adpl atesUof Hausteniti cOstai nl essCsteel Cishal | (el
suppliedihinormalizedidondition.[]
9.50 TestingO

9.5.10 Testing[Conditions]

If helbaselimaterial CsCalChul | Cstructural Citeel ,Levery [ifthOpl atelshal | lbeiested
andtheffollowingldonditionsishal | Befulfilled: O
—[baselmateria [Shall BefromIheSamelheat, ]
—[Ocladdingmhaterial [Shal | [Belof thelSameldrade, [
—[Onominal [thi ckness[of [thelpl ates(shal | (BelthelSame, [
—[Oplatesishall BelinlthelSameldondition(of [Supply.[
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Wherelfheseltonditions tannotbelmet[or Whereihelbaselnaterial [is(ihelsteel [
of (GradelE,[EH32,[(EH 36Lbr (EEH40Cor [Thel$teel [intended{orboil ers(3-Céach&tripO
of [pl atelshal | Belfestedpri or fbldutti nglitihtolsheets.[

L ocati on[of [test[5peci mensshal | Cbeli nCaccordancelwith[ the genera [provisions]
specifiediinithelpresentPart(of thelRul eslfbr thelBaselmaterial .[]

Theldi stancelof [ThelSpecimenlrom(thelfl amelor[Shear [dutlédgelshal | [inmoldase ]
bellessithan250mm.

9.5.200 TensileTest]

Tensile[testUshal | CbelperformedUonUalfl atCproportional OspecimenCcut Cout [
fromthelhull[thicknessCplate. [T ensil el StrengthCshal | ChelSpecifiedlinCaccordanced
withtheflormulalbel ow: [

0 &:M@ [MPa] I (9.5.2)00
t+t,

where:[]

Rmun—minimumiiensilelStrength(of [baselthaterial,[IM Pa] ; [

ReCHO minimum(iensil elStrength(of [dl addingthetal , [IM Pa); [

;0 —thicknessiof Basehaterial, [imm]; 0]

t,00 —thicknessidf[dladding,imm].O

9.5.30 ShearTest

Shear [Test(icheckinglthelshear[Strengthbetweenthebaseland(dl addingmaterial s) [
shall BelperformedionionelfransverselSpecimen.]

Theldestingprocedure,[asiivel | CasThel$peci menldi mensi onsarelshownnFig.[]
9.5.3.[Wnlesslotherwiselagreed, thelmi nimumishear [Strengthishal | [Be[1400V Pa.[

y

t

»—t«— baselaterial 0 L

[ cladding] 25 o‘

- > ”i

i A

A

Wy

«| . g

y [N NI y 0

Fig.9.5.30
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9.5.400 BendTest[

Bendingfest[shal | BelperformedionfivoliransverselSpecimens.]
ThelSpecimens(shal | Bebent[180° [@round@formerhavingtheldiameter:[]
DE2({{or[R,[X [490IM Pa,[]
DE3({for[Rn>[490M Pa,[]
where: [R{strength(of [Baselthaterial .(]
Onel$pecimenlshal | tbelbent[vith[baselimetal [in[fensi on; Ehelbther ($pecimen(+-0
with(theldl addinglihiension.[

9.5.50 Intergranular [CorrosionResistancelT est[]

UnlessU otherwiselJagreed,Uintergranul ar] corrosionUresi stancelltest[ shal | Dbel
performedlon(alspeci men(iskenfrom(éachfeat[in[accordancelwiththeltequirementsl]
of [Standard[A STM [A [262[Practi celIELor [other [équival ent[Standard, [&.g.[(PN-EN[ISOC
3651-1,[PN-ENTSO3651-2.00

9.5.60 ImpactTestUd

IfOmpactfests areliequired, [ $et[¢onsi stingLof [Threel$pecimensshal | (belfiaken
fromthelbaselmaterial [inCaccordancelwith[thelFequirementsTor[base[material (0
specifiedihfhelpresentPart[of fhelRules.[

9.5.70 Non-destructivelT estingd

Tolgheckthebonding, Wl trasoni cliestinglof [@achpl atelshal | Belhadelperformed. [

Thel@realadjacentfolthelédgesiof [éachpl atelshal | belchecked100%Hor @wvidth(]
of (0Cmm. (Further(estsCshal | Cbeltonducted @t CpointsCequal |y [ stributedConthed
surfacelwithmax.ihterval Siaf [1500mm.[]

Approval [driterialfior (6l ad[pl ateslarelSubj ectfb[PRSlAcceptancelinléachlparticul ar ]
case.l]

9.600 InspectiondfSurface@ndVorkQualityd

BothlsurfacesLof [fheldl adpl ates shal | helévenlandLdl ean, [freefiromlscabs, [laps, ]
scal es, [pitting, [dracks, [Skin(hol es,[éhamottinglandvi si bl elfracesidf [Gorrosion.[]

Small indentati onslafter [thelScal eldropping(off, [Scratches, [pittinglandthachiningd
traceslmay elpermitted,[providedihei r[depthldoeshotexceedhelfollowing: [
—[00.2thm: [fortheldladdinglSurface, (0
—[Onegativelibl eranceldnthelpl atelfhi ckness3fior Baselfhaterial [Surface. [
Bondingdefects” ay [BelacceptedWithoutepair, [Providedthat: ]
—OanySinglelbondingdef ect[doesTot@xceed0.5dm?, ]

—[total [Arealdf Mondingldef ectsidoesnot [@xceed2%(0f [thelpl atelSurface, I
—[defectsldolniotimpairihefank(structural [Strength.0

HHEE T
YA ccordingolstandardPN-H-92140: 1979, helerm? bondinglaiefects’ (neansiareasihat arehot
bonded.O

ad
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BondingCdefectslinthelarea adjacent[tolthe[edges of [thelplateTor Calidth]
of (b0OmmC@relhot, (inCgeneral ,hermissi ble. (However, [if (3uchldlef ectsLoccur, Ahey
may [belfepai redby wvel ding.Detail slof Thelrepair [@relsubject foPRS@cceptancelin]
eachlparticulardase.l]

9.70 Markingd

Thelimaterial [shal | (belimarkedinCaccordancelWwiththelrequirementsispecified
in[Sub-chapter[1.9(0f PartX.[

9.80 Inspection(Certificate

InCadditiontoliheldataltequiredin[sub-chapter[1.8[of PartX,Xhefollowing[
information(shal | BelihcludedlihfhelnspectionCTertificate: [
.10 castinumberlfior Bothbaselmaterial [@nd(dl addinglmetal ,[]
.200 product] designation] (e.g..0 CLADO PLATEDO 10x1250x300000 DH320
X6CrNiTi18-10),5
.30 resultsiof [@l [festsiagreedlinthelorder.(]

O
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100 STEELTUBESH

10.10 General [Requirementsl]

Theltequirementsspeci fied n[thepresentChapter Capplytolhot-rolledkteel [
tubes, [dol d-drawn(or[Gol d-roll ed[Steel [fubes, [asiwel | [sTbfhelwel dedpi peslintended
forthelmanufacturelof [(boilers, (pressurelVessel s, theat[exchangersCandihelship’ sO
pi ping sy stemsvhi chCare[3ubj ectloPRS$urvey . [Duelfolthei rCpplication, dhese
may [(beléither i nelpi peslintendedfor [Servicelat &l evatedfiemperaturesior [Structural [
tubes. M echani cal [properti esiat (el evatedfemperatureshavelal sobeen(Specified.[Thel
requirementsfor(steel sinotmenti oned(ih(theRul eslarelsSubj ectfo[PRS[acceptancein]
eachlparticularldase.l]

10.20 ManufacturingT echniquesl]

Manufacturersiaf fubes(shal | [Belapproved By [PRS.[

Steel [fubes[shal | belmanuf acturedlin(accordancelwithihelstandardslor (Material ]
specificationslidccepted By [PRS.[]

Seam(fubesimay Belmhanuf acturedDy el dingldr they [hay Beldl ectrical ly vel ded
(inductionidrresi stancelwel ding).O

10.300 Chemical [CompositionJ

Chemi cal Ccompositi onCof [steel Cintended [ or [tubesdeterminedConthebasi s
of (the[adl eCanalysisCshal | Fulfil thelrequirementsCipecified[inT able[10.3.[Steel (0
forCtubesshal | Chelkilled.OT heCuselof [thelsemi-kill edCsteel (1 sCsubject (ko PRSO
acceptancelihl@éachlparticul ardase.(]

10.400 Mechanical [Propertiesl]

M echani cal [properti esiof [Steel [fubesat fthefemperatureldf (F[200Candthelyiel d
pointCatL&l evatediemperaturesdeterminedConongitudinal CspecimensCshal I Fulfil O
thelrequirementsispecifiedih(Table[10.4- 1[@ndTable10.4-2.01

M echani cal [propertieslof [Steel fubeswith[@wal | [thi cknessigreater fthan[Specified
in[Table[10.4-2Landtheldatal toncerningthelereeplimitlandereepl$trengthl$hal | [
fulfil Thelrequirementslof [StandardPN-EN[10216-2.[
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Table10.30
Chemical [domposition[{ladlelanalysis)[0f [Steel for fubes@simassiper centagel
Steel [grader!” cO S0 MnO | Plexd| Sthax(| Cr0 MoD NiO | Alfbt] CuO NbO | TifhaxO| VO | OthersD
maxt]
10 20 30 40 50 60 70 80 90 100 110 120 | 13140| 150 160
Linepipes
P195TR10 | <0.130| <0.350| <0.700| 0.02500| 0.0200| <0.300| <0.080| <0.300| -0 | <0.300| <0.010| 0040 | 0.020 -0
P235TR10 | <0.160| <0.350| <1.200| 0.0250| 0020 | <0.300| <0.080| <0.300| -0 | <0.300| <0.010| 0040 | 0.020 -0
P265TR10 | <0.200| <0.400| <1.400| 0.0250| 0.0200| <0.300| <0.080| <0.300| -0 | <0.300| <0.010| 0040 | 0.020 -0
Pipesifor [Ser vicelat [elevated Temper atur es]
P195GHO <0.130| <0.3500| <0.700| 0.0250| 0.0200| <0.300| <0.080| <0.300| <0.020| <0.300| <0.010| 0.040 | 0.020 -0
P235GHO <0.160| <0.350| <1.200| 0.0250| 0.0200| <0.300| <0.080| <0.300| <0.020| <0.300| <0.010| 0.040 | 0.020 -0
P265GH <0.200| <0.0400] <1.400| 0.0250| 0.0200| <0.300| <0.080| <0.300| <0.020| <0.300| <0.010| 0.040 | 0.020 -0
20MnNb60 | <0.220| 015+0| 1.00-0| 0.0250| 00200, -0 -0 -0 | <0.060| <0.300| 0015+0] -0 -0 -0
0.350 | 1.5000 0.100
16Mo30 0.12+0| <0.350| 0.40+0| 0.0250| 00200| <0.300| 0.25+0| <0.300| <0.040| <0.300| -0 -0 -0 -0
0.200 0.9000 0.350
8MoB5-40 | 0.06+0| 0.10+0| 0.60-0| 0.0250| 0.0200| <0.300| 040+0| -0 | <0.060| <0300 -0 0.060 -0 | B=0.0021]
0.100 | 0350 | 0.800 0.500] +0.0060]
14MoV6-30 | 0.10+0| 0.45+0| 0.40-0| 0.0250| 0.0200| 0.30-0| 050+0| <0.300| <0.040| <0.300| -0 -0 | o220 -O
0150 | 0350 | 0.700 0.600 | 0.700 0.280
10CrMo5-50 | <0.450| 0.50+0| 0.30:0| 0.0250| 0.0200| 1.00:0| 045+0| <0.300| <0.040| <0.300| -0 -0 -0 -0
1.000 | 0.600 1500 | 0.650
13CrMo4-50 | 0.10+0| <0.350| 0.40:0| 0.0250| 0.0200| 0.70:0| 0.40+0| <0.300| <0.040| <0.300| -0 -0 -0 -0
0.170 0.700 1150 | 0.600
10CrMo9-100 | 0.08+0| <0500 0.30+0| 0.0250| 0.0200| 2.00:0| 0.90+0| <0.300| <0.040| <0.300| -0 -0 -0 -0
0.140 0.700 2500 | 1.100
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[
10 20 30 40 50 60 70 80 90 110 120 130 140 150 160
11CrM09-1000 | 0.08+0| <0.500| 0.40+0| 0.0250| 0.0200| 2.00~0| 0.90+0| <0.300| <0.040| <0.300 -0 -0 -0 -0
0.150 0.800 2.500 1.100
25CrMo40 0.22-0| <0.400| 060+0| 0.0250| 0.0200( 0.90-00| 0.15+0| <0.300| <0.040| <0.300 -0 -0 -0 -0
0.290 0.900 1.200 0.300
20CrMoVv13-5- | 0.17+0| 0.15+0| 0.30+0| 0.0250| 0.0200| 3.00+0| 0.50+0| <0.300| <0.040| <0.300 - -0 0.45+0 -0
50 0.230 0.350 0.500 3.300 | 0.600 0.550
15NiCuMoNb5- | <0.170| 0.25+0| 0.80+0| 0.02500| 0.0200| <0.3000| 0.25+00| 1.00+00| <0.0500| 0.50+0| 0.015+0 -0 -0 -0
6-40 0.500 1.200 0.500 1.300 0.800 | 0.0450
X11CrMo50 0.08+0| 0.15+0| 0.30+0| 0.02500| 0.02000| 4.00+0| 0.45+0 - <0.0400| <0.30O -0 — - -
0.150 0.500 0.600 6.000 | 0.650
X11CrMo9-10| 0.08+0| 0.25+0| 0.30+0| 0.0250| 0.0200| 8.0+0 | 0.90-0 -0 <0.040| <0.300 -0 -0 -0 -0
0.150 1.000 0.600 10.00 1.100
X10CrMoVNbS- | 0.08+0J| 0.20+0| 0.30+0| 0.0200| 0.0100| 8.0+0 | 0.80+0| <0.400| <0.040| <0.300| 0.06+0 -0 0.18+0| N=0.03
10 0.120 0.500 0.600 9.500 1.050 0.100 0.250 | +0.070
X20CrMoV11-10] 0.17+0| 0.15+0| <1.000| 0.0250| 0.0500| 10.0+0| 0.80+0O| 0.30+0| <0.040| <0.300 -0 0 0.25+0 —
0.230 0.500 12.50 1.200 0.800 0.350
StructuralTubesd
HullSteel s SeelChapter(3[0f [PartMX
0
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Table10.4-100
M echanical [pr oper tiesidf [Steel [fubes]
Tensilelfest(at[@mbientfemperaturel] Impact(fest]
Rel0r [Ryo oHor wall [thicknesses] Alhin.0 Impact@nergy K V] ihin. @t femperatureCO
Steelgrade)” {Tin.[MPa|0 Roc %0
060 | 16<HZM[400 40=HIB0] [MPaO LO TO LO TO
200 oo -100 200 oo
10 20 30 40 50 60 70 80 90 100 110 1200
Linelpipes™
P195TR10 19500 1850 1750 320+4400 270 250 -0 -0 -0 -0 -0
P235TR10O 2350 2250 2150 360+-5000 250 230 - - - - —
P265TR10 2650 2550 2450 410+5700 210 190 0 -0 0 -0 0
Pipes(for [Ser vicelat [elevated Temper atur es]

P195GHO 1950 -0 -0 320+4400 270 250 -0 400 280 -0 270
P235GHO 2350 22501 2150 360+-5000 250 230 - 400 280 -0 270
P265GHO 2650 2550 2450 410+5700 230 210 -0 400 280 -0 270
20MnNb60] 3550 3450 3350 500+6500 220 200 — 400 — - 270
16Mo30 2800 2700 2600 450+6000 220 200 400 - - 270 0
8MoB5-40] 4000 -0 -0 540+69001 190 170 400 -0 -0 270 -0
14MoV6-30 3200 3200 3100 460+6100 200 1801 400 - - 270 -
10CrMo05-50 2750 2750 2650 410+5600 2201 200 400 -0 -0 270 -
13CrMo4-50 2900 2900 2800 440+59001 220 200 400 -0 -0 270 -0
10CrM09-100 2800 2800 2700 480+6300 220 200 400 -0 -0 270 -0
11CrM09-1001 3550 3550 3550 540+6800 200 180 400 -0 -0 270 0
25CrMo40 3450 3450 3450 540+6900 180 150 400 -0 -0 270 -0
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20CrMoV 13-5-501 59001 59000 59000 7408800 160 140 4000 - - 270 -
0
10 20 30 40 50 60 70 80 90 100 110 120
15NiCuMoNb5-6-401 4400 4400 44001 610+7800 1900 170 400 - -0 270 -
X11CrMo5+I0 1750 1750 1750 430+5800 221 200 400 - - 270 -
X11CrMo5+NT10 2800 2800 2800 480+64001 200 180 400 - - 270 -
X11CrMo5+NT20 3900 3900 3900 570+7400 180 160 400 - -0 270 0
X11CrMo9-1+10 2100 2100 2100 460+6400]1 2000 180 400 - - 270 -
X11CrMo9-1+NTO 3900 3900 3900 5907400 180 160 400 - - 270 -
X10CrMoVNbY-10 4500 4500 4500 630+8300 190 170 400 -0 0 270 0
X20CrMoN11-1[] 4900 4900 4900 690+8400 170 140 400 - - 270 -
Structural fubes]
Hull(Steel s See[Chapter3[0f [FPart X
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Table10.4-20]
Minimumlpr oof [stressRyo o[at [l evatedemper atur el]
WallO Minimumiproof [StressRy, ,[[M Pe] &t femperatureCL
Steel [@raded thicknessd
[mm]O 10000 | 15000 2000 2500 | 30000 | 35001| 40000 | 45000| 50000 5500 | 6000

10 20 30 40 50 60 70 80 90 100 110 120 130
P195GHO <1ed 1750 | 1650 1500 1300 | 11300| 1020 9401 - - — -0
P235GHO <6007 19801 | 1870 1700 1500 | 1320 | 12000 | 11200| 1080 - - -0
P265GHO <600 22601 | 2130 19207 1710 1540 | 14100 1340| 1280 — — -0
20MnNb6[ <600 3120 | 2920 2640 24100 21900 | 2000 | 18601 | 1740 — — -0
16Mo30 <600 2430 | 2370 2240 2050 | 1730 215900| 1560 | 15000 | 1460 — -0
8MoB5-4(] <160 3680 | 368U 3680 3680 | 36800 | 3680 | 368U - - - -0
14MoV6-30 <6001 28201 | 2760 2670 24100 22500 | 21600 | 20901| 2030 | 2000 19700 -0
10CrMo5-50 <600 24000 | 2280 2190 20800 | 16501 | 15600 | 14800| 1440 1430 — -0
13CrMo4-500 <600 2640 | 2530 2450 2360 | 1920 | 18200| 1740 1680 | 1660 — -0
10CrMo09-100 <600 24900 | 2410 2340 22401 | 2190 | 21200 2070 1930| 1800 — -0
11CrMo09-100] <6007 3230 | 3120 3040 20600 | 289001 | 28000 27500| 25700| 2390 - -0
25CrMo40 <600 - 3150 3050 20500 | 28500 | 2650 22500| 1850 — — -0
20CrMoV13-5-501 <600 - 5750 5700 56001 | 55000 | 51000 | 47000| 4200 3700 — -0
15NiCuMoNb5-6-401 <804 42201 4120 4020 3920 | 3820 | 3730 | 3430 3040 — — -0
X11CrMo5+10 <1000 15601 1500 1480 1470 1450 14207 1370 12907 1160 - -

O

ad
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10 20 30 40 50 60 70 80 90 100 110 120 130
X11CrMo5+NT10 <1000 24500 | 2370 2300 2230 | 21600| 2060 | 1960 | 1810 | 1670 -0 -0
X11CrMo5+NT20 <1000 36601 | 3500 3340 3320 | 3090 | 29900 | 28900 | 28000| 2650 -0 -0
X11CrMo9-1+10 <600 18700 | 1860 1780 1770 1750 | 1710 1640 | 1530 | 1420 | 1200 -0
X11CrMo9-1+NTO <600 3630 | 3480 3340 3300 | 32600 | 32200 31600 | 3110| 29000 | 2350 -
X10CrMoVNb9-101 <1000 4100 | 3950 3800 3700 | 36000 | 35000 | 34000| 3200| 30000| 2700 | 2150
X20CrMoV11-101 <1000 -0 - 4300 41500 | 39000 | 38000 36000| 3300 | 2900 | 2500 -0

0
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10.50 SupplyCondition™d

Tubeslshall elheat [freated(if [fequired Dy [dther [Partsiof ThelRul es, [Standardslor ]
documentati onl@pprovedby [PRS.[Col d-rolledfubesior[dol d-drawnfubes, [@siwel | @sO
tubeslle ectrically Cwel dedshal | CbheldsubmittedtoChormalising,CinormalisingCand]
temperingdorquenchinganddtempering.d SupplyC conditionCshal | Ofulfil O thed
reguirementsiSpecifiedlin[T able[10.5.[T helheatfreatment[detail slareléstablishedby [
thelthanufacturer, feportedib[PRS@ndenteredlihfhelnspection(Certificate.l]

Table10.50
Supply@onditionfor fubelsteel sC]

Steel [@rade] Supply[donditionO
P195TR1,[P235TR1,[P265TR10] ARD
P195TR1,[P235TR1,[P265TR1,[P195GH, P235GH, [P265GH,[20MnNb6, ] NO
16M03,[8BM0B5-40]
14MoV 6-3,[10CrM05-5,[13CrM04-5,[10CrM09-10,[15Ni CuM oNb5-6-4,[] NTO

X11CrMo5+NT1,X11CrM05+NT2,X11CrM09-1+NT,X10CrMoVNb9-1,00
X20CrMoV11-10

X11CrMo5+l,(X11CrM09-1+10] 10
11CrM09-10,[25CrMo4,[20CrMoV 13-5-5(T1 QTO
10.60 Testingd

10.6.10 Tubes[shall Befestedinatches.Tubeslof fhelSameléxternal [diameter[@ndC
thelS8amelival | [thi ckness, [0f fhe[Sameldast[@andSubmittedfofhelSamefieat freatment
arelfegarded@si@batch.]

10.6.200 Thenumber[of fubesihlabatchlshal | notléxceed:
—[14000pi eces=FHwiththeldi ameter[not[greater fhanZ6rhm,]
—[120010pi ecesi=+with{heldiameter [greater than[76imhm.]

Whenltheumber[df fhelfemai ningfLibeslislessthanthelhal f [0f Theldmount[given
above,[they[shal | [bel tonsi dered[Bs[thelsamelbatch.[(WWhen[theChumberisLgreater]
than(thelhal f[of [theldi venl@mount, thelflbes(shal | [Beldonsi dered(asa@Separatebatch. []

10.6.300 Eachibatchlof fubelshall BelSubmittedibihelfoll owingliests: [

—tensilelfest[{toldleterminelRe, [Ry[@ndLAF-lnaccordancelithihelfequirements]
specifiedinlsub-chapter(2.5[0f [PartIX),]

—Otensilelfest(at[el evatedfemperaturel{toldeterminelR! ),[]

—Oimpactest{inCaccordancelvithheltequirementsispecifiedlinsub-chapter[2.60]
of PartiX),

—[Oflatteningtest[{inCaccordancelivith[theTequirementsispecifiedlin[paragraphl]
2.11.10of (Partl X) CorLtingLtensil eltest[{i nCaccordancelwiththe tequirementsl]
specifiedlihlparagraph(2.11.3[0f [PartIX),]

—driftleéxpanding[iest((infaccordancelwithheldequi rementslspecifiedlin(paragraphl]
2.11.2(cf [Part(1X).O]

ad
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10.6.40 Tolperform(iheltequirediests, [Thefollowingliest[$pecimensishal | belcut[]
froml8achSample:[]
—[Jonelspecimenlior helfensil elfest,[]
—threelspecimens(for thelimpactfest((forwal | [thi cknessesi=[12[rhm), ]
—[Oonel3pecimeniorihelflatteni ngest[or [t ngiensil elfest [{twol$pecimensinihe
caselof ivel ded[ubes; [fhelvel dlof [onelof [Thel$peci mensshal | belin{hezonelof
bendinglduringliesting),
—[JonelSpecimen(for theldriftléxpanding(fest.[]
Unlessprovidedlotherwise,[Sampl es(shal | beldut[fromloneléndlof (&t Meast Hwol]
tubesitekenfromi@batch.[]

10.6.500 Tensileltest[bt[Elevated temperature,[impact[test, Tlatteningltest, (Ting[]
tensilelfiest[or [driftéxpandingest[($hal | helperformedLif [providedby [thelfel evant
standardslar [materi al [Specifications2Hsubj ect [Ho[PRS[acceptancelinléachparticul ar ]
casel=Hadccordingibvhichléval uation(of thelperformed(testsiresul tslisidone.[]

10.6.60 Allfubesishall (olbefestedFor i ghtnessby (hydraulicliest. [T helWal uelof O
thedtestCpressureshal | CbellassumedCinCaccordancelwithCtheOstandardsUor Cithed
documentation@pprovedDy[PRS.[]
Subject[toPRSacceptancelinCeach[parti cularcase, ChydraulicCiestCheedThotChel
performed, [providedd | fubes@relSubmittediolul trasoni clor [Gther Mon-destructivelfesting. [
All[jbints[of el dedpi pesishal | belSubmitted bl trasoni cliesting. [

10.70 Inspection(of Burfacel@ndWWor k [Quality[

Surfacelinspecti onCandVerifi cation[of Ltli mensi onslisthel tesponsibil ity of (thed
tubeCmanufacturer.(0Thelissue,[by [PRS, [bf [ thel] nspection[Certificatel Hoes hot[]
absolveltheCmanufacturerfrom(thisCresponsibility. (0T ubesCaresubject[tolvisual [
exami nati on(and(di mensi onal [Gontrol [flor[Gompliancelwithfhelfel evant[Standards.]

Eachiubelshall (bel$ubjectedfolVisual L&xamination.[T helsurfacelof [(ihelpipes’]
and(fubesishal | Belfreelfrom(Suchldefectsiasidracks, [pull siandlaps. [

Singlelminor(guts,[indentati ons, [Scratches, [thinlfil mof [Scal eland(shall ow(l akesarel]
acceptabl e, [providedthey(@relwi thinthelSpecifiedidi mens onlfol erancesiof [@Product. [

10.800 MarkingQ

Steel [pi pesCandtubesshal | CbelmarkedCinCaccordanceWwiththeltequirements]
specifiedihlSub-chapter1.9(df PartMX.[]

10.90 Inspection(Certificatel]

InCaddition[tolthel datal requiredlin[sub-chapter[1.8[of (Part1X,thelfollowing[]
informationfshal | Melihcludedlihfhelnspection[Certificate: [

.10 toughnessiiestresults,

.20 hydraulicliestlresults,]

.30 non-destructiveliestdesul ts[{if[@pplicable),[]

A0 resultsiof [Gther fests@greedihtheldrder,

.50 heat[freatment[parametersi(if@pplicable).O

ad
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110 ROLLEDISTEEL SFORANCHORICHAINICABL ESO

1110 General [Requirementsl]

Theld requirements] of (I the[d present[] Chapter[] apply [ to[] rol led [ steel [ used(]
forthelmanufacturelbf Canchorthai nCtablesCandCaccessoriesCivhi chCarelsubjectd
toPRSI[Survey.[Grade2@ndGradel3material slarelSubject fb[PRSSurvey. [

11.20ManufacturingProcedur es]

11.2.10 Materialsiused(forthelmanufactureldf [@nchor(dhai nidabl eslandl@ccessories’]
shall [belsuppliedbythelmanufacturerslapprovedby (PRS.[PRS[&pproval LisLhot[]
requiredfor [Gradel1[steel (bars.[PRSMay [fequireltnechani cal [esti ngLof [The ol | ed[
barslat(thelsteel (il (in[alheat [freatment[¢onditi onéqui val ent [othat [of [thelfi nished
chainl¢able.(In[suchltaseslihelproperti esishall [ul fil Bheliequirementsi$pecifiedin
Table20.3.5(6f PartX.O]

11.2.2[1 Materials[Suppliersior[¢hainldabl elthanufacturersishall [Submit[Specification]
for[Gradel Bl steel [bars.[Thesel$pecificationsshal | [tontain(al | [Thelhecessary[dletails,[]
such(d asJ manufacturing] procedure, [] deoxidationl] practice,[J specified] chemical [
composition,Theat[freatment, @ndmechani cal [properti esfor [éachbatchlof (harsiandC
shall [Belihdi catedlihfhelhspection[Certificate.[

11.30 Supply[@ondition

Unlesslatherwiselgpecified,[fol | edsteel barsfor [¢hai n[dabl esinay elSupplied
in(@slrol led(dondition.]

11.40 Chemical[Composition

Chemical [éomposition,[determinedlon(thebasi slof [theladl elanal ysi s, [Shal | ful fil
thelfequirementsi(Specifiedih(Tabl e[11.4.Thelsteel [shal | Deldastin(killeddondition.]

Table11.40
Chemical [Bomposition[df(rolled(steel har s

Grader Chemical [domposition, P60 .
cO ! PO SO Alffotal ™
max[] SO MnCJ max[] max[] min.OJ
10 0.200 0.15-0.35J min.[0.400 0.0400 0.04001 -0
22" 0240 | 0.15+05500 max[1.600 0.0350 0.0350 0.0200]
3" SubjectEPRSEcceptancelih@achParti cul arBasel]
Notes:OJ
DAl uminium(ay Belfepl acedPartly Or fully By Bther [rai nTefining@ ements.0
20 Other(@oyingel ementsay [BeAddedSubject fbPRSEcceptanceh@achParticul ar Base. 0
dMKilledfinelgrainEteel.0
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11.50M echanical [T ests[]

11.5.10 MechanicalO properties] representing steel (] barsC] for[d chain cablesO
andbccessories shal | LFulfil (thelrequirementsBpecifieddnTable[1L1.5.[Thel test]
couponsshal | thelin[&heat [freatment[¢onditionlequival ent[folthat[of [Thelfinished
chain[dabl el@and[@ccessories(seelparagraph(20.3.50f [Par t[IX).[]

Table11.50
M echanical [pr oper tieslof [steel for [Ghains[

TensilelfestD] Impactiest
GradeD ReD RmD AD ZD TE,‘StD KVEPD
[MPalO [MPalO [%]O [%]O temperaturel] [J0O
min.O min.O min.O [°ClO min.O
10 - 370+-4900 250 - -0 -
20 2950 | 490+6900| 220 -0 00 2720
30 4100 min.[B900] 170 4000 0’0 600
—20%0 350

Notes:[]

Y0 AveragelVal uefrom3festSpecimens.[Onelindividual Wal ueldnly [nay (helbel ow ThelSpecified]]
averagelval uelprovided(itisnotTessfhan70%I(of thatval ue.(]

A0 Thelimpacttestlbf [Grade[2lmay [belWaived,[if (thelthaintabl elisTsuppliedlinCheatFreated(]]
condition@siper[Table20.3.50f [PartX.[]

90 Testingishall Beformal ly [Performed@0EC. O

11.5.200 For[performancelof (thelmechanical [tests,[thel$teel (bars$hal |l (bel$orted]
according(ibheatsiandldi ametersZnotNarying Dy orefhandmEintofest [Wnits
notéxceedingB0onneséach. [T ensil elflest[$pecimensland[Charpy [V -notchlimpact [
test[$pecimensL{if (applicable) Lshal | (belfakendromiheest[($ampl e.[Detai | sLof (Ehel]
heat [freatment(shal | [Belihdi catedBy [theldhai nidabl elhanufacturer.[

11.5.30 Tensleland[Charpy[V-notchlimpactfest[$pecimensishal | (belfakenfrom]

thelflest[Sampl elinfhellongi tudi nal [dli recti on(at [Adli stancelof [1/6[di ameter fromthed

surfaceldr@sldl oselasipossi bl elfblthi siposition, [@sishownlihFig.[11.5.3.00
impact(iestSpecimen(]

tensilelfest(Specimen(]

|
Fig.[11.5.3MMamplingdbcati onslfor fensilel@andiimpact fests
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11.5.40 Mechanical (destsfandtetests[shall belperformedlinaccordancelWwithihell
reguirementsiSpecifiedih[Chapter 2[0f PartTX. [

11.600 Inspection(0f(Surfacel@andWor k[Quality]

UnlessCagreedCotherwi se,[thelddiameter JandCroundnessCshal | ChelCwithinCthed
tolerances$pecifiednT able[11.6.[T heldliameter ol eranceslof [har [$tock (may [held
positiveldnly.O

Table1.60
Dimensionfol er ancesiof Bar [Stock [
Nominal Giameter( . Roundness(tblerances(]
(mmC Diameter(fblerancesimm] (e Hin) O
[mm]O
|essithan25hm[] +1.00 0.60
25+350 +1.20 0.80
36+500 +1.60 1.10
51+800 +2.000 1.50
81+10001 +2.60] 1.9500
101+1200 +3.00 2.250
12116001 +4.000 3.00
11.70Freedomfr omDefects]

Thelinaterial sishal | belfreefromlinternal andSurfaceldef ectshat (i ght[impair0
properWorkability@ndse.[]

Minor[surfacel tdefectslimay[bel tepaired[by[grinding,providedthel&dmissible[]
tol eranceslarelnot(eéxceeded. ]

11.800 MarkingQ

TheldminimumCmarkingsrequiredfor[thelkteel [barsCare[ the[imanufacturers [
brandmark, thelsteel [gradeland(an(abbreviatedSymbol [0f [thelheat. [

Steel bars(ilor [¢hai n[¢abl es[shal | elmarked(in[accordancelwiththeldequirements]
specifiedih(Sub-chapter1.900f [PartlX.[]

11.90 Inspection(Certificatel]

For[barCmateria Hor[Grade 2L or[GradeB,[PRS[issues thelInspection[Certificatel]
i n[@ccordancelithfhelfequirementsispecifiedliniSub-chapter [1.8[0f [PartMIX.[I

g
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1200 STEELFORGINGSO
1210 General [Requirementsl]

12.1.10 StedOforgingsdwhichOared subjectdtod PRSO surveydind compliancel
withCtheOrequirementsUspecifi edUinCthelrel evant OPartsUof (thedRul esUshal | el
manufactured(andikestedlihldaccordancelwithlthelfol | owingequirements. [

12.1.20 ThelfequirementsiSpecifiedinthisiChapter@pply dblsteel forgingslintended]
for[hull @ndlmachinery [@pplicationsiwherelfheldesi gn@ndlacceptanceliestsiarelrel ated ]
tolmechanical [properti eslat [thelfemperaturelaf (+[20°C. [

12.1.30 Theselrequirementslal solapplytolbillets,[bloomsCandiolled[bars of (thell
diameternotéxceeding250mmilasiSubstitutes(ilor [florgi ngslusedflor [thelanufacture,[]
by thachining, [0f [Shafts, (Dol ts, [etc., [and[dther [domponentsiof [§ mpl elshape. [

12.1.40 ThelrequirementsTorforgingslintendedForservicelatowlor[&levated
temperatures@ndfor [Special [Steel Morgings{stai nl ess, [&ci d-resi stant, (heat-resi stant,
etc.) [@relSubj ectib[PRSlacceptancelihléachlparticul ardase. [

12.1.50 Where[dsmallJandOidentical COforgingsCaredproducedinOlargelruns, [
theCmanufacturerCmay Cadopt (Al ternati velJprocedures T or [testingJand i nspectiond
subj ectib[PRSlacceptancelihléachlparti cul ar[dase.[]

12.20 Manufacturing®rocedurell
12.2.10 Forgingsishall Belmadelat[@manufacturer@pprovedDy PRS.O

12.2.2[1 Steel[bsedlinthelimanufacturelof [(forgingsshall (belmadel by &l process]
approvedBy[PRS.[

12.2.30 AdeguateltopCandCbottomdiscards[shal | Chellmadetolensurefreedom]
from(pi pi ngl@ndmar mf ul [Segregati onslihfhelfi nishedforgings.O

12.2.40 Thelfeductionlfati olof [Theforgingsshal | elsuchasfolénsurelsoundness,[]
uniformity[of [StructurelandSati sfactory [mMechani cal [properti esiafter (heat [freatment,
andishall MotBelessthanfhatSpecifiedinTable12.2.4.0]

Table12.2.40
M ethod(of hanufacture[] Total [feduction(fatiod
Madeldirectlyfromlihgots] 3MWherelZMDO
orffrom(forged®l ooms, 0r Bill ets 1.5 WherellEDO
M adelfrom{rolledproducts’] AN WwherelZMDO
2[M1Wherell RO
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Notes.[J

1.00., D FHforginglength@nd(di ameter, Ifespectively. [

2.00rhelteductionltatiolshal | el ¢al cul atedvitheference@olihe averageltross-sectional [areal of (Thed
ingot.[(Wherel@n[ingot(isinitially (lpset, [thi sCtef erencelarealmay (he[lakenlasihelaverageltross-
sectional [@real@fter [thisloperation.l]

3.[Forrol | edBarsltised@siSubsti tutesfor forgings, Thelfeducti onrati olshal | Belat Teast BT

4.[For[forgingsimadelby [Wipsetti ng, Thellengthaf ter [Wipsetting(shal | (ot elorefhanone-thi rdlof thel]
|engthbef oreltipsettinglor FHin{heldaselof [@n(initi al florgi ngdeducti on(of (&t Meast 1. 5CTA[FHnolthored
than(one-hal f[6f fhellengthDef orellpsetting.O

Whereldiscliypelflorgingsi(e.g.[gear Wheel s)[@relfhadeDy [upsetti ng, [thelthi ckness]
of @ny[part[of (Theldi sclshal | (hotDelgreater [Than[onelhal f [of [thellengthlaf Thelbill et
fromOwvhichOtCOvasFormed, CprovidedthisChill etChasteceivedCanCinitial (Forgingd
reduction(of [AotTessithan(1.5:1.[]

Wherelthelpi ecelusedhasbeen(dutdirectly froml@nlihgotlor Wwherefhelbill et(has]
received(@nlinitial [deduction(of Messithan(1.5: 1, fhelthi cknesslof [@any (part[of [theldisc
shall [notBeldreater than(onelthi rd(of [thellengthlof [theloriginal [piece.[]

RingsCandother [ty pesCof Chollow[Forgingsshal | Cbemadel from[jpiecescut[]
fromlingotsiorbill etsi@ndivhi chihaveeenlsuitably[punched.[Alternatively, [piecesd
fromhollow[dastlihgotsihay beltsed. [Thelal | thickness[of thelforgi ngshal | (fiot e
greaterthanConelhal f Lof [Xhelthi cknessLof [thelpreparedhol lowpieceldromvhichd
ithwasliiormed.Inlather [dases, thelflorgi ngprocedurelshal | belsuchlastoleénsurethat [
adequatelwork[l sCigiven[ ol thelpiecelJprior (ko Jpunching. T hisCmay [beleither(
longitudinal [dr [Wpsetivorkinglof (Aot Tessihan(2: 1[6f fheleductionlratio.[]

12.2.500 ForUcertainClcomponents,Ciwhereldgrai nCiflowLi sCrequired Ui nCitheJmost [
favourabl eldirecti onlhavinglregardibihelhodelof [StressinglihlService, Thelproposed]
methodLof Lmanuf acture[$hal | Cbelapprovedby [PRSLand[testslmay [beltequirediol]
demonstratelthat[@(sati sfactory(structure@ndigrai nifl owlareldbtained. [

12.2.600 Unlesslagreediotherwise, [Shapinglof florgi ngslor ol | ed(Sl absandbil | etsby [
flameldutting,[Scarfinglor@rc-air[gougingshal | e performedbef oreltheldinal (heat[]
trestment. [(Pre-heatinglinay belrequi red by [PRSWhenhecessi tated by [thelchemical [
compositionland(thi cknessiaf [thelforging. [

12.2.70 Wherelfwolarmorelforgingslareljoi nedby hivel dinglfolflorml& ¢ompositel]
component, Ctletail sLof [thelproposedprocedurelarelsubject[to[PRSAcceptancelin]
each(particul ar[€ase.[1n[that[case, IPRSCMay [requirelthat[appropriatelivel dability [
tests[shoul dibelperformed.[]

12.30 Quality[of[Forgingsl

EachForgingshall (belfreelfromsurfacelorlinternal [tefectstwhichlivoul dCbe[]
prejudicial [foltheir[proper@pplicationlinService.O
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12.40 Chemical[Composition

12.4.10 Forgings_shall (beliadefromlkilledlsteel (Andihel¢hemical Lcomposition[]
shall CbelCappropriate[fortheltypelof [steel, [dimensionsCandfequiredCmechanical
properti es(af thelflorgingsbei ngmanufactured.]

12.4.200 Chemical Ocompositionlof OeachJheat [shal | (belldetermined by Ctheld
manufacturer[on[a $ampl efakenpreferably[during@helpouringlof [Thelheat. (When[
multipl elhieatslarelfappediihtol@dommon(ladi e, thelladl eldanalysisishal | [pply.[]

12.4.30 Chemical [dompositionldeterminedBy Tadl elanal ysi sishal | [dompl yWithlthel]
overall limitsiSpecifiedln(Table[12.4.3-1[&nd[T able[12.4.3-2.[Atheldptionlof (Thel]
manufacturer, suitabl e[ grai n[refiningCel ementsCsuchCasCal uminium, ChiobiumCor [
vanadiumrhay [beladded.Theldontent [0f [@ach[0f [Such[el ements(shal | belincl udedin]
thelInspection[Certificate.[

12.4.401 Elementsldesignated(asliesi dual [&l ementslin(thelindividual [Specifications]
shall Chot[belintentionallyfaddediol$teel . [T heltontent[of [such[& ementsCshal | Cbed
includedlihfhellnspection(Certificate.(]

Table12.4.3-10
Chemical @ompositiondimitsi for Hull Steel For gings® O

Chemical [Gomposition[P6] 0

Steel ca SiO MnO PO SO cro| MoO| Nio| cu®| Totald
typeld max.[J| max.[ max.[] max.0J max.0J max.0) max.0J max."| residual
simax.[]

Unalloyed]0.232¥Y 0.450| 0.30+1.50C] 0.035[}10.035(0.30%1 0.15%4 0.40% 0.300] 0.850
AlloyO 98 | 0450 °0  |o0.035010.03501 Y0 Y0 Y0 0300 O

YOCompositionihipercentageassBy Massitaxi mum(inl essshown@sArange.0
A0Carbontontent[inay [belincreased abovelthisilevel [providedithattheltarbonlequivalentCCEV ]
i sothorefhan(0.41%(dal cul atedlihlaccordancelwithfhelfol |l owingformul a:

CEV =C+m+ Cr+ Mo+ V + Ni+ Cu
6 5 15

90Carbon@ontentforminal | oyedSteel forgingshotintendedor Mvel ded@onstructionfay belD.65%1]]
maximum.d

“JElementsi@reldonsi dered(@sifesi dual (€ ements.[]

9 OSpecifi cati onissubj ect PR SEcceptancelih@achParti cul arBase. 0

®ORudder Etocks@ndpintl esishal | Belof Wel dablelquality. 0]

O

[%] O
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Table12.4.3-2[1
Chemical @ompositiondimits for hachinerysteel for gingsd

Chemical [domposition[%6] O
Steelifype] CO | SIO| MnO | Pax. Smax.f Cr0 | MoO| Nil cu®’| TotaD
max.[] max.[] max.” | residual s
max.[J
Unalloyed(] 0.65?9 0.450] 0.30-0[ 0.0350| 0.0350 max.0| max.0] max.] 0.300| 0.850
1.500] 0.30%"] 0.15%4 0.40%
Alloy?™ | 0450 0.450 0.30-0[ 0.0350( 0.0350| minO| minO| minO| 0.300] -0
1.0000 0.40°0 0.15”010.4070

DOCompositionlih[percentagehassby Massthaxi muminl essShown(@s@range. [

ACarbontontentorunal oyedC$teel (forgingslintendedor el dedCtonstructionCshal | be[D.23%(l
maximum.JCarbonCcontentTmay (hellincreasedCabovelthisCl evel ,OprovidedCthat OtheCcarbon
equivalent[CEV [isnotthorefhan(0.41%.0

% Elementsi@redonsi dered@s(fesi dual (@ ementsiiinl essShownEs@Ehi nimum.

“OWherelalloy Csteel CForgingsCareli ntendedFor Cwel dedconstructions, (theCproposedCchemical [
composition(isSubjectfbPRSAcceptancelinleachiparti cul ar[dase.[]

% JOneldr(horeldf [thel@l ementsishal | ful fil thelfhi nimumiGontent Fequirement. ]

12.500 Supply[@ondition

12.5.100 Forgingsishall (belsuitablyheatfreatedoliefi neltheldrai nistructure@ndiol]
obtai nlthelriequi redihechani cal [properti es. T helheatfreatmenthay (Belas(fol lows: [
—[Ofull@nnealing,l]
—Onormalising,0]
—Jnormalising@ndfiempering,lJ
—[quenchingl@ndfempering.O

AlloyUsteel [forgingsishal | CheldeliveredCin[(theCasCquencheddand Ctempered
condition. 0For[al | (ypeslof [$teel [{exceptor [tase-carburisingSteel s) Ehe@emperingd
temperaturelshal | Chot[belless[than[550F C.(Wherelforgingsfor [gearingLare hot[]
intended(fior[Surfacelhiardening, Tower femperinglfemperaturelthayBeld | owed.(

12.5.20 Whereldlloy(steel forgingslarelsuppliedinihe@siiormali sedi@andiempered
condition, itnechani cal [properti esLarelsubj ecto[PRS[&cceptancelinléachlparticul ar]
case.[]

12.5.30 Heatireatment(shall Belperformediniproperlydonstructedfurnacesivhichdl
havelladequate[meanslIfor[icontrol andCrecordingUof Ckemperature. LIThe furnaceld
dimensionsCshall (belsuchlastolall owthelivhol efurnacelchargelfolbelLiniformly ]
heated(folthelhecessary [femperature. [In(thel¢aselof Wery Hlargelfiorgings, [l ternativel]
methods[of (heat [freatment(@relSubj ectfb[PRSAcceptancelinléachlparti cul ar[Gase.[]
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12.5.40 Heatlreatmentldonditionslshal | Beldetermined Dy fhelfhanufacturerfiaving
regard(ibléhemical [dompositionldf [Steel , [purpose@nd(si zelof [thelforging, fakinglihto
accountthelfollowingldonditions:

—OadequateChumber Cof (thermocoupl esCshal | ThelincludedCinCtheFurnacelthargel
forlheasurement@ndirecordinglof fhelfemperatureldistribution@ndlitsievenness, ]

—[if@forginglisisubsequentlyheatedfor further[Botvorking, [itshall Belre-heat(freated, [

—Jwherelforgingsishal | (el surface hardened,theldetail sLof [thelprocedurelshal | (el
agreedith[PRS. On(that[¢ase,[PRSMay [equi relfoldemonstratelby [fest(thatthe
proposedCprocedurelensuresCaliniform$urfacelayer Lof (theltequiredhardness]
andidepth,

—OwhereldnductionChardening, ChitridingCorCtarburizingCwill CheCperformedCafter 0
machining,forgingsishal | belheat[freatedat[@nldppropri atelstagel(e.g.[ihtheldasel
of CcarburizedCproductsCCFull CannealingCorChormali zingCandCtempering) (ol
aldondition(suitabl elflor[Subsequentthachiningl@ndfiardening,[]

—0ifCanyUstrai ghteningCoperati onCi sCperformedUaf ter [thefinal Cheat[treatment, [
consideration[shal | Chelgiventola subsequentCktresstelievingCheat[treatment Il
tol@voidithelpossi bility [af harmful [fesi dual [Stresses, [

—[Oforgingshop(shal | inai ntai n(ecordslaf heat freatment[dontai ningfheldatalabout ]
thelfurnaceslused, date, [temperaturellandhol ditime; Cthelrecordsshal | Cbel ]
presentedfblthe[PRS[Surveyoronlequest.]

12.600 Mechanical [Tests[]
12.6.10 Forgings(shall BelSubmittedfor@cceptancelindividual lydr(as@batch. ]

12.6.200 Wherel@humberLof [$mall HorgingsLof [about [fhelsamelsi zelandinasslare]
madelfromloneldast(anddrelheat [freatedlinthelSamelfurnacel¢harge, batch{estingC
procedures’imay [beladoptedusingConelof [theforgingsfor[thetest(purposes’]
or[@ternativelyuising(Separatel y florgedfest[Sampl es. [T heselflest[Sampl es[shal | haved
alteduction[Tati ol$i milarfolthat (ised{or [thelforgingsiwhich@hey iepresent.[They [
shall belproperlyidentifiedl@ndmeat freated@ ongwithfheforgings.dnSuchldases,
atTeast[OnelSet(6f [Specimensishal | Befakenfromléachbatch.

12.6.30 ThelSizelof [@fest[Sampl elshal | Delsufficientfor thelfequiredfests@ndfor (]
possi bl elfle-tests. [T heldross-secti onlof Thelfiest[Sampl elshal | ihot (bellessthan(that [of [
theforgingOivhi chlit [Mepresents. [ExceptMor [Speci al [tases, [Thelfest[Sampl es(shal | e
integral (With@orgings.[Separatel y [forgediiest[inaterial [$hal | havel@lieductionliatio]
similariblthatUsed(for thelflorgingsifepresented. [

12.6.40 ThelSetof MestSpecimensishall [donsi stlof [onelfiensileland, [Subject fo[PRSO

acceptancelinléachparti cul ar [¢ase, [threelimpact [fest[$peci mens.impactestsishal | (]

belperformediwhere: [

—[itlislstatedihtheldrder [Specifications,]

—forgingislintended{or [Thelpropel | er (shaf t[with(icel¢l assinotati on[{seeINotel 2]
to[Table12.7.1-2[ih[PartIX).[]

ad
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12.6.50 Test[Hpecimensshall CheltutCviththeirCaxesCkitherCmainlyparallel Cor(l
mai nly Ctangential (XotheJorinci pal Caxial [di recti onCof CeachCproduct. DA sCfarCas[
possi bl e, thelSpeci mens(shal | belSolbcatedthat fheldi stancefromthelsurfaceldf Theld
forgingliolfhelhearest [$urf acelof [Thel$peci menbelhotlessthan[10per [eent[df [thel]
diameter [0r [thicknessof fhelforging.[]

12.6.60 Unlesslatherwiselagreed, fhellongitudinal [&xi slof Thelfiest[Specimensishal | O
belpositionedl@asiiollows:
.10 for[thicknessbrtiameter upto[BOCMm, thelhxiskhall (belat[the[imid-
thicknesslor(theldentreldf [fheldrossisection, ]
.20 for[thicknessLor[diameter[greater[than[50Cmm,thelaxis shal | [belat[onel]
quarterhi ckness{mid-radius)Cor[BOCmm, ivhichever [islesser, (bel ow@ny ]
heat [freatedSurface.[]

12.6.70  In[Sub-paragraphs1Lib[Bbel ow, fheléxampl esldf [fypi cal forgings,[@siwvel 1 0
as(thelmumber@ndpositionlof [Thel$peci mensfior Ecceptanceliests, @reldiven; Thesed
regquirementsidomot(dapply fothelforgingsidescribedlinparagraph12.6.12.00

ForOtheOpurposelof Cthelpresent OChapter, CitransverselIspeci mens, Citangential [
speci mensiand(padi al [Speci mens@reldonsi deredasliransverselSpecimens. [

.10 Forgingsforshafts,[fudderstocks,[pinsCandtonnecting-rods,
etc.,of Dongitudinal 3hapel

Fromleachforging,[@nelSet[of [Specimensishal | elfakenlih@Tbngitudinal [
direction,CasCshownlinFigures12.6.7.1-1,[12.6.7.1-2[or[12.6.7.1-30nCA O
position.[Bubject@o[PRSBurveyor’ sLeonsent, [ $et[of [peci mensiinay (he[]
takenlih[@fransverseldirection,@ccordingiblpositionsB,Cor D, @xceptforC
thelspecimensliaken(asishownih[Fig12.6.7.1-2, [posi tionB, whi ch(shal | (el
consideredbngitudinal.[]

Note: [(WherelfhelassLof [Thelfiorgi ngléxceedsl4fionnesiandthelllengthléx ceeds[3000fnm, ]
onelSet(df [Speci mens(shal | Belfbkenfrom@achlénd(thelhassiandhelengthlof fhelflorgingih
thel@sforgedidondition,@xcludingfhefestihaterial).[]

Fig.12.6.7.1-10
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B (through(fiol eforBolt)C

Fig.12.6.7.1-30

.20 Pinions

WherelihelTini shedachi nedLdliameter Lof [ThelfoothedportionLéxceedsl]
20000mm, ConelIset Uof Cspeci mensshal | CbetakenfromCeachf orgingCin[]
alfransverseldlirectionladjacent@olhelfoothedportion, linCaccordancelivith]
Fig.[12.6.7.2, [{est[position[B [or [{est[position[Clwhen(theldi mensi ons of [the[
forgingLdolhot[permitlthelpreparationLof [iest(fromCposition[B.[Fromthel]
pini ons[of [@ldi ameter ot [éx ceedi ng[200m, [onelSet[6f [Speci mensishal | e[
takenh@lbngitudinal [direction,@s[Shownlih(Fig.[12.6.7.23positionA. [

Wherelthelfi ni shedlengthlof [theltbothed(porti onleéxceeds1250hm, [Onel]
set[df [Speci mensishal | belfbkenfromieachlend. ]

Fig.02.6.7.20

.30 Gearllwheel s

Onel3etlof [$pecimensishal | helfaken@romeéach{orginglinAfransversell
direction,[@slshownlihFig.12.6.7.33positionlA [OrB.0
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Fig.[12.6.7.30

.40 Gear W heel 0i ms{madeByeéxpanding)

Onel$etlof [$pecimensLshal | (beltakenCin[alongitudinal Calirectionfrom
each(forging,[as[shownlinFig.[12.6.7.43-position[A .[Wherelfhelfinished
diameter[éxceeds[25000mMmCor [ihelmass of [theforgingléxceedsBionnes]
(“as[florged” ,[excludingfestnaterial ), fwolSet[f [Specimensishal | helfaken
from[dliametri cally[dppositelpositions, @sshownnFig.12.6.7.43position
A@ndB.O

N

T T

N

M

Fig.[12.6.7.40

.50Pinionisleeves

Onelset[of [$pecimensishal | belfiaken@romLeachforgi nglin[&fransversel]
direction,@s[shownlnFig.[12.6.7.5[3position[A [or [B.[(Whereltheini shed
lengthléxceeds[12500mm, [bnel$et[of [$pecimensishal | (helfakenFroméach]
end.[

A
A
A 2
|
|

Fig.12.6.7.50

.60 Crankwebsl

Onel3et[of [$pecimensishal | belfiakenromléachforginglinl@Liransversel]
direction[{thelfest[positionlis[$ubjectfoPRS[&cceptancelinleéachparticul ar (]
case).[]
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.70Soliddorgedlerankshaftsl

Onelset[of [Specimens[shal | (belfakenlinlalllongitudinal [di rectionfromthel]
couplinglénd,@sishownlnFig.[12.6.7.7[F-position[A .[WhereltheltnassLof [
theJforgingCexceedsI30tonnes(* asforged” , CexcludingUOtestCmaterial ), [
speci mensLlinCalllongitudinal Cdirecti onCishal | DbelltakenCfromCeachCendO
(positionsfA @ndB).[O

WherelthelcrankthrowslarelfiormedbyLinachi ningLor [{flamelcutting, [Theld
secondCset[of [$pecimensishal | (helfakenlnlafransverseldlirectiondromihed
material [femovedfrom(theldrankthrow((position(CT).]

o] b ] é}(ﬁx+\ik

Fig.02.6.7.70

80 CombinedOwebOandOpinOcrankshaftOforgingsOandD
otherdorgingsO

Thelhumber[Andpositi on[of [$peci menslarel$subj ect[foPRSacceptancel]
in[@achlparticular(dase.]

12.6.800 ForOdiellforgingsdandl] crankshaftldforgingstwhereldtheld methodJ of [J
manufacturelhas been[Epecially CapprovedinLaccordancelvith[theltequirements]
specifiedliniparagraph12.2.7,Ehelhumber [Andposition[of [Hest[$pecimensshal | he[]
agreedWith[PRS, [Havingfegardibihelmethod(of hanuf acturelémployed. [

12.6.900 WherelaforginglikiSubsequently(dividedlihto@number(af Gomponents,@ll ]
of Whi chl@relheat(freatedfogether [inlthelSamelfurnacelcharge, [for Thelfiest [purposes]
thisCmay[beltegardedCasLoneforgingLandthe[humber [of [testsCtequiredshal | Cbed
rel ated(iblihelfotal Tengthlandmhassiof theldriginal imultiplefforging.0

12.6.1000 ExceptorLeomponentsiwhichvill belearburisedlor[other[éomponents’]
agreedWith[PRS, [iheltest[material [3hal | Chot[belcut(from@Torgingluntil &l theat
treatment(hasbeendompl ete.[]

12.6.110 UnlessCotherwiselagreedOwith[JPRS, [wherelf orgingsCarelJintended]
tolbeltarburised, sufficientCmaterial [shal | Cheljprovided[{at[] ocations[pecified
in[paragraph12.6.7) {orMothlpreliminary [estslatthelflorgelandfor [i nal [festslaf ter [
compl etionlof [¢arburising. Dnihat[¢ase, [rrespectivelof [Theldi mensi onslandmass
of Ehelflorgi ng, [est [Speci mens(@relfequi redfromonelpositiononly. [

ThisfestMaterial [Shal | beltachi nedfo&@ldi ameter [of [ID/4[dr [BOm, vhichever
i slless, WherelD [is[thelfi nishedldi ameter[of fhelfbothedportion.]
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Atthelbrderer’ sCtequest, [TorCpreliminary[testsCat[the[forge, Conelbet[bf [(test]
material [Shall Beldivenl@bl ankGarburizinglandheat freatment(dycl elSimul atingthat
whichlSubsequentlyWill Beldppliedfoihelforging.O

For[final acceptancel tests, [thellsecondsetof [testCimaterial [shal | Cbhelblank ]
carburizedl@ndheat [freated(d ongwithithelflorgingsiwhi chithey fepresent. [

Atltheldi scretionlof [thelflorgemaster [or [gear [Manuf acturer [fest[Sampl eslof Targer [
crossLsectionCimay[bel&ither Ccarburized[or[blanktarburized, but[theseshall [bel]
machi nedfofhelfequiredldi ameter [prior Hothelfi nal [duenchi ngl@nd@emperingheat
treatment.

AlternativelproceduresTor[testingCof [FforgingsCwhichOill CbeltarburizedCand
positionLobf [test[speci menslin[thel forgingsChot[imentionedin[paragraphs. from]
12.6.7.1[tb[12.6.7.8[arelSubjectfb[PRSEAcceptancelinléachlparti cul ar[dase.[]

12.6.12[0 Normalized@orgingsiwvithinasslipdio[1000kgéachlandlduenched@nd
temperedforgi ngsiwi thtassip{oB00kgleachay ebatchfested. [A Datchishal |
consi stlof HorgingsLof [$imil ar [Shapel@ndLdi mensi ons, [inadedrom(thelsameltheat [of (]
steel, (heat [freatedlinthelSamelfurnacelchargelandiwithlafotal massiot[éxceeding 6]
tonnesiorhormalized{orgi ngsland[3fonnesior [quenched@ndiemperedorgings,l
respectively.[]

12.6.13[1 Aflbatchltestingjprocedurelimay[alsolbel BppliedTorChot[Tolledbars]

with@ldiameter notlexceeding250[mmused(ihstead(df forgings.[]
AlDBatchldonsistsiaf:[]

—[Omaterial Mromlihelsameltolledlingotlorbloom,providedihat ivherelthi sfisC¢ut ]
intolihdividual Tengths, fheselareldl | eat(freatedihfhelSamefurnaceléharge, [0r [

—[Obarslof fhelSameldiameter@ndheat, (heat [freatedlinfhelSamefurnaceldcharge@nd]
with(alibtal [Mmassinot[éxceeding2.5tbnnes.[

12.6.1400 PreparationLof [Hest[$pecimensLandihelproceduresiisedforinechanical O
testingCshall Fulfil (theltrel evantrequirementsCspecifiedinChapter [(RLof (Part X.[]
Unlessbtherwiselagreed, Cal | (testsCBhal | Cbelperformedlinthejpresencebf (PRSO
Surveyor.[

12.70 Mechanical [Properties]

12.7.10  Thelminimumdequirements{for yieldlstress, (&l ongation, [deducti on(of [@real]
andliimpacteénergyal uesiaf @l oy[steel [@ndlinalloyedisteel forgingsiarelSpecifiedin(
Table12.7.1-1[and(T able12.7.1-2.(Wherelalsteel Wi th[alSpecifiedhinimumiensile(
strengthC ntermedi ate[tolthoselbivenli sCintendediol[bellised, (theltorrespondingd
minimumQval uesliior [ather [properti esimay [Belobtai nedby [interpol ation. M echanical
propertiesshall C(Ful fil therequirementsspecifiedin(Table[112.7.1-1Cand T ableld
12.7.1-20appropriatel]to]the[1specifiedIminimumtensiledstrengthUor, Clwhereld
applicabl e, [Tthelriequirementslaf theldpproved(specification. [
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Table12.7.1-10
M echanical [pr oper tieslof Hull [Steel [for gings]
Sted ] Rpmin®” | Rymind Althin[6) O Zmin] 0
typel] [MPa]LJ [(MPa]UJ LO ™ LO O
4000 2000 260 1900 500 350
4400 2200 240 180 500 350
4800 2400 220 160 450 300
Unalloyedd 5200 2600 210 150 450 300
56001 2800 200 140 400 270
6000 3000 180 130 400 270
55001 3500 200 140 500 350
AlloyO 60001 40001 180 130 500 350
6500 4500 170 120 500 350

DB Theffiol | owingFanges(fior Fensi | eStrength(thay Beladditional ly Specified: O
O specifiedinimum(fensilestrength:[0 <BO0MPa] >[B00M Pal]

0 tensilelStrengthlrange: O 120 Pal] 150 Pal]
Table12.7.1-20]
M echanical [pr oper tiesiof hachiner y[Steel for gings3"”
Steel R,mind0 |  RJminO Alin([6] 0 ZMin]O | Hardness®0
typel] [MPalO [MPa]O L0 T0 L0 0O (Brinel)O
4000 2000 260 190 500 350 110-1500
4400 2200 240 180 500 350 125-1600
4300 2400 220 160 4501 300 135-1750
52000 2600 210 150 4507 300 150-1850
Unalloyed?] 56001 2800 2000 140 4001 270 160-20000
6000 3000 180 130 400 270 175-2150
6400 3200 170 1200 400 270 185-2300
6800 3400 160 120 350 240 200-2400
72001 3600 150 110 350 240 210-25001
7600 38001 140 100 3500 241 225-265[]
6000 3600 180 1401 5000 350 175-2150
7000 4200 160 1200 4501 300 205-24501
AlloyT] 8000 4800 140 100 400 270 235-2750
9000 6300 130 o 400 270 260-3200
10000 7000 120 80 350 240 290-3650
11000 7700 110 70 350 240 320-38501
DOTheffiol | owingBangesifior Fensi | eStrengthal uesithay Be@dditional ly Specified: O
O specifiedihinimum(ensilelstrength:[]  <Q00MPa] >[Q00M Pall
O tensilelstrengthlriange:( 150 Pall 200MPa.Cd
A0Forpropeller (shaftslintendedfor [3hi psivithicel &l asslhotati on, except Thellowest[one, [Charpy [
V-notchlimpactfesting(zhal | (helperformedfor[al | Gteel [y pesat (3-1009C, [andEhelaveragelenergy (]
valuelshal | CbeliminimumC27LI{l ongitudinal (Rest).[Onelindividual [Val uelimay [bellessthanthelll
required@verageval uelprovidedhat(itlisotTessthan70%I0f this@verageMa ue.(]
30T helhiardnessival ues@relfypi cal @ndEreldivenforinformationpurposesionly.[]
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12.7.20 PRSIiequireslihatfardnessiestsibelperformedior forgingslinf@ccordancel

withfthelfollowing: [

—[OforCearForgings.[afterCcompl etionCof Cheat Rreatment CandCprior ol Hear [teeth]
machining,[Rardnessishal | beldeterminediatfour[posi tionslequal |y [Spaced(dround]
theldi rcumferenceldf thelSurfacelWherelthelfeethiwil | BelSubsequently[dut; Wherel]
thelTinisheddiameter Cbf [thetoothed[portionCexceeds[2500C0mm, [thelAbovel]
number [of [Hest[positionsshal | (belincreasedfolei ght; Bivherelfhelvi dthof [Agear [
wheel CFimForgingLexceeds[12500mm, Chardness shal | ChelteterminedCat[&ight[
positionsi@t[eachlendldf thelforging;

—[Ofor3mall CerankshaftCandCgear dorgingsiivhi chhavelbeenbatch-tested, [t east ]
onelRardnessiikstishal | Belperformedionléachliorging; ]

—[Ofororgingsiivhi chlhavelbeenlinductionChardened, [hitridedCor[tarburised:[the]
resultslJof JhardnesstestsUshal | Dful fil JtheldregquirementsCof Uthelapproved
specifications.[]

12.7.30 Wherelihelfiensilelflestfesul tsiai | [Hoful fil [Eheliequi rementslof [TheRul es, ]
re-testsCshall JbeJperformedOinCaccordancelIwiththelrequirementsspecified
in(sub-chapter(2.3[0f PartIX.[]

12.7.40 Theladditional [festsnentionedlinparagraph(12.7.3[shal | elperformedion]
specimensiiiaken, [preferably,[fromlihelmaterial [adj acentfolthelori ginal [$pecimens,[]
butCFromCanother[test[positionCor[samplelfepresentativelbf [theforgingLorbatch]
of florgings.[]

12.7.50 Atliheloptionlof thelmhanufacturer,ivherelalfiorgi nglor [albatchlof [florgings]
hasai | ed(folmeet [Thelfiest[fequi rementsLof [thelRul es, (it [tnay (belfeheat [freated[and ]
re-submitted(for@cceptanceliksts.[]

12.800 I nspectionldf(Surfacel@ndMVork[Qualityl]

12.8.10 Beforelacceptance,[all Horgingsishall (belpresentedoPRSIBurveyorfor(]
visual [8xamination.(Wherel@pplicabl e, fhi s[shal | ihcl udefheléxaminati onlof [ihternal O
surfaceslandbores. [Unl essLotherwi selagreed, [ThelVerificati onLof [di mensi onsLiis(thel]
responsibilitydf thelhanufacturer.[]

12.8.20 WhereltequiredbytheRulesCorbyanCapprovedprocedureforivel ded
compositel¢componentsi{seelparagraph(12.2.7), @ppropriatelmon-destructivedestingd
shall [ solbelperformedef oreldcceptancelandthelfesul ts[shal | helfeportedby [Thell
manufacturer.[IThe[Jprinci pl esCandrequirementsTorChon-destructivel testingCare[]
specifiedin[Publicationo.[70/PEMNon-destr ucti velTestinglof[Hul | AndMachinery(d
Seel[Forgings.O

12.8.30 Thelextent[of (testinglandOacceptancellcriterial larelsubjectJto[ IPRS[]
acceptancelihléach(particul ar[dase.[]
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12.8.400 WhenOrequiredby CthelJconditionsUof Capproval Cif or OsurfacelJhardened
forgings,[additi onal fest[Sampl esishal | belprocessed@t thelSamelfi melasthelforgings
which@heyfepresent.[T heseflest[3ampl es[shal | helsubsequently [$ectionedlinlorder O
toldeterminelthelhardness, [shapelandLtlepthof (thellocal lyhardenedZzonelvhich[]
shall fulfil thelrequirements(of [thel@pprovedigpecification.[]

12.8.50 InOtheOeventOof OanyOf orgingOprovingOdef ectiveduringOsubsequent
machi ning(orfesting,lit[shal | Belfe) ectedfiotwithstandi ngl@ny [previousldertification.

1290 RectificationldfDefectivelForgings]

12.9.10 SurfacelimperfectionsCimay[belaccepted, [providedtheyarelithinthell
[imitsCof CmachiningCallowance.[Slight[surfacelimperfectionsoundlduringvisual [
i nspecti onsCor Chon-destructi vedestsiimay [helfemoved by [gri ndingCor by [¢hi pping
andChrinding. (Compl ete[l i minati onCof [theldefectivelmaterial [Bhal | Chelverifiedd
by hagneti clparti cl elflesti ngldr Ti qui dpenetrant festing. [

12.9.2[1 Basically,repairfveldinglof [forgingsiwithConly [minor CdefectsCmay [bel]
permittedlin@reaslof DowOvorking$tresses.[T heliepai r (procedurel@ndhelinethod
of [fiesti ng@relsubject olpri or [@cceptanceldf IPRSIN(@achparti cul ar[dase.[Thel@reas]
tolbelTepai redCandtheltestingresul tsCshal | Cbelindi catednCa trawinglCor [sketchd
of thelflorging.

12.9.30 DefectsCImayObeldremovedOprovidedOthellcomponentddimensions{arel]
acceptable.[Thelesultingldroovesishal | (havelabottomradi uslaf [Bpproximatel y fhreed
timesthellgroovelldepthUandshal | belblendedintothellsurroundingUsurfacel]
solasfiblavoidlany(sharpldontours.l]

12.9.40 TheOforgingdmanufacturer shall 0 maintain recordsC of O repairstd and
subsequentlinspecti onsltraceabl e[tol €ach[forgingLiepaired. T helfecords shal | Cbel]
presentedfb[PRS[Surveyoronfequest.[

12.100 Identification[of [Forgings[]

Thelmanufacturer[$hal | dopt @Sy stemlof dentifi cationivhichOvil | Cénabl e[@l 1 O
fini shedorgingsolbeldracedfoliheloriginal [¢ast[@ndThelSurveyor[shal | belgiven]
full Bacilitieslfor [Soltraci nglthelflorgi ngsiwhenrequired.]

Wherell small[J forgings] are[] manufactured] in(J largel] numbers,[] modified]
arrangementsiToridentification[are[$ubject[fo[PRS[acceptancelinleach[particular(
case.J

12.110 MarkingO

Markinglof [Steel (forgingsishal | Hul fil (Bheldequirements[specifiedin{sub-chapter [
1.9(6f PartX.O

O
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12.120 Inspection(Certificatel]

Forsteel florgi ngs, PR STissues[an(linspecti on[Cer tifi catelin@ccordancelvithfhe
reguirementsiSpecifiedlin[sub-chapter[1.8[af Par tIX. DInAdditionFodhelparti cul arsC
specifiedlihisub-chapter1.8[of [Part X, thelflol | owinglinformati onlshal | Belihcl uded
inthellnspection(Certificate: [

.10 resultsiof (non-destructiveliests, Whereldpplicable,[]

.2[0 detail siof (heat [freatment, lincludingfemperatureldndfol dingdimes.O]

g
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130 STEELICASTINGSO
13.10 Carbon[$ted [Castings(flor [Hulll@and[M achiner y[Components[]
13.1.10 GeneralRequirements]

13.1.1.10 Steel[tastingslof Cessential CpartsCvhi chCarelsubject[(to[PRSCsurveylinl
accordancelwith[the[provisionsCof Cthelrel evantCOPar tsCof CthedRul es, Cshal | Chel]
manufactured@ndfestedih@ccordancelithfhefiequirementsiSpecifiedbel ow.[

13.1.1.20 ThelrequirementsCispecifiedin[ithi sIChapter Japply CitoCcarbonOsteel [
castingsCintended(d or (Ehelhul | CandCinachi nery Leomponents, (Whereliheltesignfandd
acceptancelfestsiarelrel atediblfhechani cal [properti esiat@mbientfemperature.[]

13.1.1.30 Theltequirementsfor[tastingsiintendedor[$ervicelatlowlor[& evated]
temperaturesCandcastings fromCall oy [tast[kteel [{stai nless, Cacid-resi stant, Cheat-
resistant, [étc.) [@relSubj ect PR SAcceptancelihl@achlparticul ar[Gase.[]

13.1.20 Manufactureld

13.1.2.10 Castingsshall lbelmadel&tinanufacturers@pprovedby PRS[andlsing]
processesidpprovedBy [PRS.[]

13.1.2.20 All@lameleutting,[$carfinglor @rc-air [gougingdolfemovelsurplusinetal O
shall ChelndertakendnCaccordancelWwithrecognized goodLpracti ceLandshal | Cbell
performedCbeforel thelfinal [heat[treatment.[Preheating[shal | (beemployedhen(]
necessi tated by [theldchemi cal ClcompositionOand/or Othi cknessOof CtheOcastings. [
IfNecessary, [Tthel@ffected(areasishal | [Belei ther [hachi nedor [groundiSmooth. [

13.1.2.30 Forléssential LeomponentsLincludingLsteel [tasti ngs$ubjectedfolsurfacel]
hardening[process,[thelproposedmethodlof (manuf acturelfequirestPRS acceptancel]
inl@ach(particul ar(dase.l]

13.1.2.40 Whenliwolormoreldastingsareljoinedby ivel dingfioformalcompositel]
component, [ theproposedCivel dingprocedureshall ChellsubmittedforCapproval .(]
Inlthat(cdase,[PRSIMay [requirelwel dinglprocedureldqualificationfiests.[]

13.1.30 QualityGfiCastings]

Eachltasting[shal | CbelfreelfromsurfacelorLinternal Ldefectsvhich[ivoul dCbel]
prejudicial [(toltheirCproper CapplicationlinCservice.[Thelsurfacelfinishshall (belin[]
accordancelwithigood(practi celand@ny [Specifi clfiequirementslaf theldpprovediplan.[]

13.1.40 ChemicallComposition

13.1.4.10  SteelOcastingsshall CbeldmadelfromCkill edOsteel Candthellchemical O
compositionishal | belZppropriatefor Theypelof [Steel, [dimensi ons@ndnechanical
propertiesispecifiedforfheldastings.]

O
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13.1.4.2[0 Chemical JcompositionUof JeachJheat{shal | ObelJdeterminedbyOthel]
manufacturer[on[A$ampl elfakenpreferably [during@helpouri nglof [helfheat. (When[
multi pl elReats@refappediihtol@ddommon(lidl e, fheladl el@nal ysisishall [@pply. [

13.1.4.30 ForOcarbonUsteel Ocastings,Jchemica compositionOshall Dful fil Dtheld
reguirementsifor theldveral | TimitsiSpecifiedihTable13.1.4.3.00

Table13.1.4.300
Chemical @ompositionTimitsifor ull [@ndhachiner y(steel [GastingsPjd]

Steel | Applicationst] CO SO MnQO S P Residual [élements, [fhax. [T Total O

typeld max.[] max.[] max.0 max.0l cuyol| cro NiCl | Mor| residuals]]
max.OJ
Carbon(] Castingsifor[] 0.50=]
steel] | non-weldedd | 0.400]] 0.600 1 66D 0.0400( 0.040| 0.3000| 0.3000| 0.4000( 0.1500 0.800
construction(] )
Castingslfor] 1.600
welded( 0.230| o.600 0.040( 0.040| 0.300| 0.3000| 0.40C71| 0.1500 0.800
. max.[]
constructiond

13.1.4.40 Unlesslagreedlotherwise, [$uitabl elgrai n(iefininglél ementsiay (heluised]
at[theldiscretion[bf [thelmanufacturer.[TT helcontent[bf [such e ements[shal | Chel]
includedihthellnspection(Certificate.[]

13.1.50 SupplyCondition

13.1.5.10 Steel[dastingsishall (belproperlyheatfreatedfolrefinelthelgrainStructurel]
andtolbbtai nCthelrequiredCmechani cal Croperti es.[IT heCheat[ireatmentCmay Cheld
aslfiollows:[]
—dfull@nnealing,
—[Onormalising,l]
—normalising@ndfiempering,0r]
—[Jquenchinglandiempering.[]
Thelfemperingfemperaturelshal | ot BelessithanB50C°C. 0

13.1.5.200 Castingsfor[suchLeomponentsLas_trankshafts,[&nginelbedplates,[&tc.,[]
whereldimensional [Stability [andfreedom[fromlinternal [Stressesarelimportant[shall ]
belgivenstress telief Cheat[treatment. [T hisCshal | ChelperformedCatCa temperaturel]
of (Aot TessthanB50CHol | owedDy Furnaceldool i ngibB300CCOr Tower.[]

13.1.5.30 Heattreatmentkhall ChelperformedlinCproperlytonstructedFurnaces]
which( areld efficiently[J maintainedd and(] havel] adequatel] meansl] for[J control [J
andtecordinglof (iemperature.[T he[furnaceldlimensi ons[$hal | helsuchCasHolallow
thelwhol el¢asti ngfoMetiniformly eatedfofhelhecessary Memperature.[Iinfheldase]
of (Weryargeltastingslal ternativelinethodsd or (heat Areatment Carelsubject Ho[PRSO
acceptancelinléach[parti cul ar[tase. [BufficientChumber Lof (thermocoupl esLshal | (bel]
connected[tolthel furnacel thargeltol measure[Andtecordlthatlits[temperaturelis]
adequatelyniform.r]

O
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13.1.5.40 fOallcastingUisOlocally OreheatedCor Clany Ostrai ghteni ngCoperationClisCl
performedCafter thefinal Cheat (treatment, (IPRSCmay Crequirellsubsequent [Cstress]
relievingCheat[treatmentinCorder (oCavoi dthelJpossi bility Cof Charmful Cresidual O
stresses.l]

13.1.5.50 ThelOfoundryOshall Omaintai nOrecordsOof Oheat Ctreatment i dentifyingl
theFurnacellused, (furnacelcharge, (date, (kemperaturelandtimeat(temperature.(]
Thelfecords[shal | [Belpresentedfb[(PRS[Surveyoronlequest. [

13.1.60 Mechanical [T ests]

13.1.6.10 TestCmaterial,[sufficient[for[thelfequiredtestsiandfor[possibleltetest]
purposesishal | Belprovided(for[8achldasti ngldr Batch(of [Gastings. [

13.1.6.20 WhereltastingsLof [ milarlsizelanddormlarelmadedromLoneltast[Andl]
heat-treatedlinlthe[samelfurnacel¢harge, [Abatchlfestingprocedurelmay (beladopted]
using$eparately[¢astTest[$ampl eslof [$ui tabl eldli mensi onslor [Thelfest[Sampl esishal I ]
belfbken(directlyfromlaldastingldf thelSamebatch.[]

13.1.6.30 Atlleastlonelfest[samplelshal | belpbrovidedforéachltasting.[Theselfest]
samplesCshall Chelkitherntegrally[tast[orhatedtol theltastingsCandshal l Thaved
althi ckness[of [Aot Tessthan30mm. [

Test[SpecimensidastSeparatel y [@relpermitted, Dutfhei rdimensionsishal | [depend
onthelTastingdimensi ons.[Theltest[specimenskhal | Cheltast[inCimoul dsCmaded
fromthelSamelflypeldf hateri al @slwastisedforfheldasting. [

13.1.6.40 WhereltheltastinglisCof CcomplexdesignCorwherelthelfinishedimass]
exceeds10tonnes, Cat[deast(twolsets of [test specimensCshal | Cbheltaken. DWhered
castingstarelmadefromdwolor oreldasts, ivhi ch@remot i xedh@Tadl elprior fod
pouring, fwolornorelSetslof [fest[Speci mensshal | belprovidedidorrespondingioltheld
number Lof CtastsCinvol ved.[Theselshall Cbelintegral ly [tast[at [ ocations[as[widely [
separated@sipossible.[]

13.1.6.50 Forleastingsiohvhichhefequirementsi$pecifiedlinparagraph13.1.2.30
arelapplicabl e, [theumber@ndipositionLof [festssampl esshal | (belagreedwith[PRSL
having(regardiibthelmethod(of [hanuf acturelempl oyed. [

13.1.6.60 Whereldmumber[0f(Small[Gastingslaf @boutfhelSamelsi ze, [@achldf vhich
istlinder (1000kgLinCmass, LarelmadelfromLonel¢astLandheat Hreatedlinihel$amel]
furnaceldharge, [@batchfestinglprocedurelinay eladoptedtisi nglSeparatel y [dast [flest[]
sampl es(af [Suitabl eldimensi ons[asiSpecifiedih[paragraph13.1.6.3.0

13.1.6.70 Test[Samplesishallmoteldetacheddromtheldastinglintil Thelspecified
heat[freatment (hasbeenldompl etelandthey (havebBeenlproperlyidentified.[]

13.1.6.80 AtlleastiOnelfensilelflestiSpeci menishal | BelfakenfromigachestiSample.[]
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13.1.6.90 PreparationLof [Hest[$pecimensLandihelproceduresiiisedforinechanical O
testingCshall (Fulfil (theltel evantrequirementsCspecifiedin[Chapter [(RLof (Partd X.[]
UnlessCotherwiselagreed, Cal | (testsCshal | Cbelperformedinthejpresencebf (PRSO
Surveyor.[]

13.1.70 Mechanical [Properties]

13.1.7.10 Dependinglonlihelminimumlrequirementsior [Hensilelstrength, thelyield[]
stress, &l ongati onCandCTeduction[of Careal of [carbonsteel [eastingsCshal | Fulfil (thel
requirements$pecified[In[Table[13.1.7.1.(Wherelit[is[proposedioluiselsteel [With[
alSpecifiedd minimumdtensile[] strengthO intermediatel] told thoselindicated, [ theld
correspondingdminimumval uesCIfor( otherd propertiesC) may [ be(] obtainedd by
interpolation.]

Table13.1.7.10
M echanical [pr oper tiesflor (hull[@andhachiner y[steel [dastingsiminimumIimits) ]
Steel [gradel] R {MP&]O RfMPa] O A0 Z[6)0
200-4000] 4000 20001 250 400
220-44001 4400 22001 220 300
240-48001 48001 2400 200 270
260-5200] 5200 26001 180 250
280-5600] 56001 28001 150 200]
300-6000] 60001 3000 130 200
YEPRSIthay [Fequirelfhat AThi nimumial ueldf fensi | elStrengthMot(BeléxceededBy Morefhan]
150 Pa.0]

13.1.7.20 Mechanical [Cpropertiesishal | (Fulfil khelrequirementsispecifiednT ablel]
13.1.7.1Appropriate tol theliminimumltensilelstrengthLor, (Wherelpplicabl e, the]
requirementsidf thel@pprovediSpecification.l]

13.1.7.30 Wherelfheesultslof fensi | elflestsfail Horneet[fhelfel evant[fequirements]
specifiedUinOthelJRul es, Cretestsishal | DbeldperformedUinClaccordancelwithJtheld
requirementsispecifiedihSub-chapter2.3[0f (PartX. [

13.1.7.40 Theladditional [testsCmentioneddnCparagraph113.1.7.3[shall Cbelmadel
onspecimensiakenCpreferably(Fromthelsame,butCAlternatively fromCancther,[d
test[Sampl elfepresentati veldf fheldasti ng(dr Batchlof [Gasti ngs. [

13.1.7.50 Atiheloptionlof Ehelinanufacturer, Wherel@ldastinglor atchlof [dastingsC]
has{aileddomeet [Theldest[tequirementsispecifiedlinhelRul es, [t ay (helteheat-
treated(andlresubmittedfor[@cceptanceliiests.]
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13.1.80 Inspection(of (SurfacelandWor k[Quality]

13.1.8.10 Alll¢astingsishall helcl eaned@nd@dequatel y [prepared(for [eéxamination; ]
suitabl elinethodslincl udelpi ckling,[¢austi cLel eaning, lvirelbrushing, [Local [grinding, [
shotCorsandCblasting.OT hel[surfacesshal | Chot[helhammered, peenedor [treated
in[@ny vay vhi chifhay [Obscureldefects. [

13.1.8.20 Beforel@cceptance, @l [¢astingsshal | (belpresentedfoPRSIBurveyorfior(]
visual [éxamination.Wherelapplicabl e, [thisishal | [ihcl udeltheléxaminati on[of [ihternal []
surfaces.[J Unless[J otherwisel] agreed, ] the[J verification of [ dimensionsCJ isC the[
responsibility [0f Thelfhanufacturer.[]

13.1.8.30 Wherelfequiredibytheltelevant[Rules,Cor[bythelapprovedprocedure]
ford weldedl compositel] elementsd (seel] paragraph 13.1.2.4),00 appropriate]
non-destructivelestingCshal |l (Al solbelperformedbeforelacceptancelandiheltesults]
shall (belieported Dy [Thelinanuf acturer. [T estingMequirementslandlacceptanceldriteriall
forChon-destructiveltestinglLof [steel [castingsforChul | LcomponentsLarelSpecifiedlinl]
PublicationMo.[71/PEMNon-destr uctiveTestinglaf[Hul | Marine[Seel [Castings.[]

13.1.8.40 Wherelfequiredlinlthelfel evant[thaptersiof [the[Rul es,[¢astingsishal | el
pressuretestedbeforelTinal Cacceptance. (T hesetestsCshal | CheperformedCinihel
presenceldf [PRS[Surveyor.[]

13.1.8.50 In@heléventlof [any[EastingCprovingdolbeldef ectivelduring[3ubsequent]
machi ni ng[orfesti ng, it [shal | Belre) ectednotwithstandi ngl@ny [previousldertification.[]

13.1.90 RectificationldfDefectivelCastings]

13.1.9.10 Thelprocedureldf fectification(of [theldef ectiveldasti ngslikSubj ect fb[PRS]
acceptancelinléachlparti cul ar[dase.[T helprocedurelof [defect[femoval by wel dfiepai r[]
may [helempl oyed[Subject[foPRSEcceptancelinléachlparti cul ar[¢ase.[Infhat[¢ase, [
thelrequirementsspecified[in[CIChapter [(23of (Part[1 Xshal | Capply. OWherelthe[d
defectivel@realisibbeepai redDyvel ding, Theléxcavati onsishal | BelSui tably [Shaped
tolallowlhoodCaccessForvel ding. T heltesultingCgroovesshal | Cbelsubsequently
groundismoothlandldompl eteleliminati onlof [theldef ectivelinaterial [Shal | belrerified]
by magneti clparti cl elfesting(dr [penetrantiesting.[]

13.1.9.20 Thelprocedurelbf HefectTemoval CandCvel dlrepai rCshal | Chethecked
by [theldmanufacturer (tolldemonstrate that[after (the[dheatCtreatmentmenti onedd
inlparagraph(13.1.5,fhelfequiredimechani cal [properti esiwil | Bel@chieved. [

13.1.9.30 ThelOmanufacturershall OmaintainOf ull OrecordsOdetailingCOthelextent
andocationLof (tepai rsimadedoleach[tasti nglandLdletail sCof ivel dproceduresiandd
heattreatmentCappliedforCrepai rsCasCwel | Das[detai | sUof [thesubsequentChon-
destructiveltesting.[Theselriecordsishal | [Belpresentedfb[PRS[Surveyordnirequest.[]
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13.1.100 MarkingO

13.1.10.10 Thelmanufacturer[shall Cadopt[a sy stemlof [identificationlivhichwill ]
enabl eldl | {fi ni shed(dasti ngsltobelfracedtotheldriginal [Cast[@Bnd PR S[Surveyor[shal |
beldiven(full [{aciliti esfor[Soliraci ngltheldastingsiwhen(required. [

13.1.10.200 MarkingOof Csteel ClcastingsUshal | COf ul fil CitheCrequi rementsCispecified
in(Sub-chapter1.9[0f PartIX.[]

13.1.10.30 Wherelsmall[Lcastingslarelmanufacturedlinllargelhumbers,Cimodified]
arrangementsiTorlidentification[arel$ubject[to[PRS[&cceptancelinleach[particularl]
case.lJ

13.1.110 Inspection[Certificatel]

For[steel [¢asti ngs, IPRS[iissues aninspectionCertifi catelin@ccordancelvithihe ]
requirementsSpecifiedlin[sub-chapter[1.8Lof Part[IX.[In[additionfolthelparticul ars]
specifiediniSub-chapter[1.8[0f [PartIX, thelflol | owinglinformationlshal | Belihcluded
infthelinspection[Certificate: [

.10 resultsiof [on-destructivelfests,hereldpplicable,[]

.2[0 detail siof (heat [freatment, ihcludingfemperatureldandfol dingfimes.O

.30 pressurelfestesults,Mvherel@pplicable.]

13.20 Cast[StainlessiSteel [Propellers]
13.2.10 General[Requirementsl]

13.2.1.10 TheOpresentCrequirementstapply OtoJthedmanuf actureClof CcastCsteel O
propellers, bl adeslandBosses. ]

13.2.1.20 AlloysCWwhoselthemical Ctompoasition,Cimechani cal CpropertiesCandCheat [
treatmentCéloChotdul fil Bheltequi rementsi3pecifiedlinsub-chapter[13.2 arel$ubjectd
tolPRS[Acceptancelihléachlparti cul ar(dase.[]

13.2.1.30 TheselTequirements Al soCapplytolthelTepairbf CpropellersCdamaged
inC$ervice, vhi chmay (helperf ormed$ubj ect@olpri or [acceptanceby PRSN[&ach]
particularldase.(]

13.2.1.40 PropdlersCandtheirCtomponentsishal | Chelimanuf acturedCby [foundriesC]
approvedby [PRS[n@&ccordancelvithThelfequi rementsi$peci fiedlin[sub-chapter1.500
of PartIX.[]

13.2.1.500 Eachl¢asting(shal | (befreefromldef ectsiwhichiivoul dbelprejudicial ol
theirproper@pplicationlihiService.[]
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13.2.20 Chemical[Composition[

Chemical Ceompositi onCof [ty pical [stedl CtastingsforCpropel ler, Cpropel ler[bladel
andpropellerDBosslikSpecifiedinTable13.2.2.0]

Alloys,Wwhoseléhemical [dompositionldliffersiromithat(indicatedin[T able[13.2.2[]
arelsubj ectfo[PRSlacceptancelihl@achiparti cul ardase. [

Manufacturer(shall (perform(alladl el@nal ysi slior[@ach(dast.[]

Table13.2.20
Typical[6hemical [Gomposition(for [Stainlessisteel [pr opeller [Gastingsl
10
Alloyliypel] [‘S/:(’]DD E\f/(:]‘g cro '\[/('J/OO] . NiCJ

(designation) maxC] max] [9%]O0 max] [9%6]O0
Martensiticl(12Cr1Ni)0 0.150 2.00 11.5+17.000 0.50 max[2.00
Martensitic[(13Cr4Ni)0 0.060 2.00 11.5+17.00 1.00 3.5+5.00
Martensitic[16Cr5Ni)0J 0.0600 2.00 15.0+17.50 1.50 3.5+6.000
Austenitic[(19Cr11Ni)0 0.120 1.60 16.0+21.00 4.00 8.0+13.00
DOThelfhi nimumral uesshal | BelihAccordancelithEhelfecogni sedMati onal Br [international O

standards.C]

13.2.30 Heatdreatmentd

Martensiticldastingsishal | beldusteniti sed@ndempered.[A usteniticldastingsishal | ]
belSolution(ireated.[

Heat[@reatment[parti cul arsCareldletermi ned by [ihelanufacturer akinglaccount
of (thelchemi cal Clcomposition, Cishape, [Isi zellandCrequi redCimechani cal Cproperties(]
of fheldasting.

13.2.40 Mechanical [Properties]

13.2.4.100 Typical Lmechanical [propertieslior[&l | oysteel [propel ler[¢astings, folbel]
determinedConest [$pecimensiinachi ned@romlintegrally [¢ast[fest[barsl@ttachedfol
thelhublordniheDl ade, [@relSpecifiedinTable13.2.4.1.00

Table13.2.4.10
Typical hechanical [pr oper tieslfor [Stainlessisteel [pr opeller [Gastingsl]

O A zo KvEA©
o | e o] i | o |
min.0] min.0] min.0] min.0J min.0
12CriINiO 44001 59001 1500 300 200
13Cr4Nid 55001 75000 150 350 300
16Cr5Ni0 5400 7600 150 350 300
19Cr11Ni0 18020 44001 300 400 -
Y0 NotrequiredforGeneral Service@ndEhebwestIteld asshotationsi(i.e. M. 30r 0L 4).00
0 Forldtherliteldl assifotati ons, festsishal | Beperf ormed(at femperatureldf F100C.0O
20 Ry ofin. 2205V Pal]

O
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13.2.4.2[0 Mechanical [propertiesishal | e determinedlon(fest[Speci mensimachined
fromlintegrally[¢ast[{est[barslattachedfolthehublor[dnfhelbl ade.(Wherelpossible, [0
thelfestDarslattached[onbl adesshal | (helllocatedlin[@n(area etween[0.5[2nd0.6 R[]
(whereldROisOthel propellerCradius).[ Thetest[barsIshal | I not[dbelldetachedd
from(thel¢astingluintil (helfi nal (heat [freatment (hasbeenperformed.[Removal [$hal | ]
belby [Mon-thermal [procedures.]

13.2.4.30 Infustifiedl¢ases, [Separatel y [dast [Hiest (har stinay [bellised[Subj ect Ho[PRS]
acceptancelinléachparticul ar[¢ase.[T helfiestbarsishal | bel¢ast[fromihelsameltheat ]
asltheldastingsirepresented(andfieat [freated Wi ththeldasti ngsliepresented. [

13.2.4.40 AtlleastOnelSet[of (Mechani cal festSpeci mensi{onelfensil efiest[Specimen]
and(threelimpact[test[Specimens,Lexceptfor[austeniticlsted [tastings,[for[Wwhich
impact(festslarelnot [fequired)shal | helmadelon[material [lepresentingléachl¢asting. [
Theltests[shal | [helperformedinCaccordancelwith[thelrequirementsspecifiedlin{
Chapter2[0f [PartX.[

13.2.4.50 Wherelalhumber[of (3mall (propel | ersLof [about[thel$amels$i zelandless]
than[1in{inCdi ameter [arelmadefromloneldast[andheat {reated(inthelSamefurnacel]
charge, @Dbatch(iestingprocedurelihay Belddoptedusi nglSeparatel y [dast [fest[Sampl es(]
of the[shapeJandidimensi onsLlinCaccordanceCwithOFig.[0117.3.6. 10in0Part N X.O
AteastConelset[of Cmechani cal [(test[specimensshal | CheltakenFor[eachCmultipled
of fiveldastingsihfheBatch.(

13.2.500 Inspection(of [BurfacelandWor k[Quality]

13.2.5.10 Finished[tastingsl$hall [(be100%[Visuallylinspectedby[PRS[Surveyor[]
wholimay [frequire$omel@reasiolbel &tchedTor [Thelpurposelof [investigatingivel d[]
repairs.]

13.2.5.200 Castingsshall[befree[fromLtracks,hot[tears_orbtherimperfections]
which,[duelfbltheirnature, [degreeldrextent, Wil | ihterferelwiththeluselof (dastings.[

13.2.5.30 Theldimensionslarefheesponsibility[6f fhelfhanuf acturer@ndtheieport ]
onltheldimensi onal [ihspectionlshal | belavail abl efo[PRS[Surveyor, Wholmay [fequirel]
checkslibbelmadelihhi sipresencel]

13.2.5.40 StaticCbalancingshall CbelperformedCbnlall Cporopel lersCinCaccordancel]
withlihelapprovedldrawing.[IDynamiclbal ancinglislihecessary for [propel | ersiiunning]
above500rpm.[

13.2.60 Non-destructiveTestingd

13.2.6.100 FinishedCtastingsCarelsubject[tolhon-destructiveliestinglin(accordancel]
withfthelfequirementsiSpecifiedbel ow.



Seel[Castings(] 139

13.2.6.20 Inorder{oliel ateltheldegreeladf (hon-destructivelfestingfoheldriticality (]
of imperfections, (propel | er (bl adeslareldli vi dedliintolthreelSeverity 2onesldlesi gnatedd
A,[BCandCC.Further, Caldi stincti on( sCmadebetweend owskew CandChighCskew
propell ersiih[PublicationMo.[Z/PE{Repair [6f [Cast[Copper [All oyPropel lers.[

13.2.6.30 ForLlintegrallyCcastCpropellers, Oseparatel y Ccast bl adesCandChubs, Ctheld
surfacesldoverediby[Severity Zones[A, [B[and[Cshal | el quidpenetrantfestedinthed
presencel bf (PRSSurveyor. [T estingCshal | CbelperformedLinCaccordancelivith[thel
requirements_specifiedin[Publication[No.I7/PHRepair Lbf (ICast[ICopper LAl loy[d
Propdllers.]

13.2.6.40 Testinglin[zones[BCandOCkhal | ChelJperformedCby thelmanufacturer]
andlmay [helvitnessedby IPRSLSurveyorLonlhi siiequest. If [iepai rsChavelbeenmadel]
either[by[grindinglorhivel ding,[Theltepaired@reasi$hal | Ladditional ly [bel$ubjectedfol]
liquidCpenetranttestingli rrespectivelof Ltheir[ocationCand/or Cseverity [zone. DNVel d
repairs, [irrespectiveldf [theirTocati on, (shal | [ way sibeldssessed@ccordingfoZonelA. [

13.2.6.50 Fordhelpurposelof [éval uatingLindications,Ehelsurfacelshal | el dlivided
intolTef erencel@reas(6f [100[6m?, Whi chfnay (BeSquareldr Mectangul ar WithEheaj or [
dimensi onlnot[eéxceeding250hm.[Thel@realshal | Belfakenlinihelmosttinfavourable
locationlrel ativelibihelindicationbeingléval uated. [

13.2.6.600 Thelihdicationsidetected, Withlrespectibltheir(si zel@andnumber,[sShall not[]
exceedfhelval uesispecifiedlin(Table13.2.6.6.0]

Tablel13.2.6.601
Allowablelfumber @nd[Siz[df ihdications(
in(Defer encel@r easlof (100l6m*dependingonSever ity Zones]

Severity(l] Maximum( Indicationfyped | Maximumbumber] Maximumidimension(]
zonell total Mumber O] forBachiype¥- 2" dorm"
of [ihdications] [mm]O
Al 70 non-linear] 50 40
lineard 20 30
alignedd 20 30
BO 140 non-linear] 1000 60
linear 40 60
alignedd 40 60
CO 200 non-linear] 140 8
linearD) 60 60
alignedd 60 60
Y0Singlelfon-linear(ihdi cati onslessthan2hmiin(ZonelA And(lessfhanBEmiinother Zonesifay [
beldisregarded.[]
AT heltotal Mumber Of Mon-linearindicati onsltay Belihcreasedibtheaxi mumtbtal umber,[Gr0]
partfhereof, [fepresentedBy [thel@bsencelof i near [Or @i gnedlihdications.(]
3= dimens on(of [Aon-linear(indicationMain(@xis, [I3Tengthlof [fion-linearlihdication




140 Material siandWVeldingl

13.2.6.70 Wherelseriousldoubtléxiststhat[fheltastingsiarelmotFreefromlinternal O
defects, LfurtherCnon-destructi veldinspectionsshal | ObelperformedCluponCirequest ]
of IPRS[Surveyor,[&.g.[adi ographi c[and/or [l trasoni cllests. [T helacceptanceldriterial]
shall thenBelSubjectfoPRS[Surveyor’ slacceptanceliniéachlparticul arldase.[]

13.2.6.800 ThelFoundry[shall Cmaintai nCiecordsCof [ nspectionsiraceabl e[ toleachl]
casting. [T heselfecords[$hal | (helfeviewedby BhelSurveyor.[Thelfoundry[shall (& so(
providelPRS[Surveyorwith[aStatement[donfirminglthat hon-destructivelfestshave
been(performediwithisati sfactoryresults.]

13.2.700 Repaird

13.2.7.10 Defectivelgastingsishall belrepai redlihlaccordancelithfhelfequirements]
specifiedlinPublication(No.[F/PEHRepair [df (Cast[Copper [All oy[Propel ler siandlin]
sub-chapter[23.9(0f [Par t[IX, vherel@pplicable.[]

13.2.7.20 Martensiticlsteel sishall efurnacelfie-tempered@fterfivel depair.Local [
stressCtelievingCmay,(however,[(bel€onsi deredTorCminorCrepairsCsubjecttolCpriord
acceptancedyPRSlihléachlparticulardase.[]

13.2.7.30 TheOfoundryOshall Omaintai nOrecordsCof Owel ding, OsubsequentDheat [
treatmentand(ihspections, [fraceabl elfbléach(dastingfiepai red.[Theselrfecordsishal | e
reviewedDyPRSSurveyor.[]

13.2.80 MarkingO

M arkinglof [Steel [dastingsishal | fulfil EhelfequirementsiSpecifiedinSub-chapter[1.90
of [PartIX[@ndishal | (@ solihcludelthelfbllowing: [

.10 iceldlassiiotation,herel@pplicable, [

.20 skewlangl effor highlskew(propel lers.O

13.2.90 Inspection(Certificateld

ForOpropellers, PRSI ssuesCll nspecti onCCertifi cateldi nClaccordanceCwithCtheD
requirementsSpecifiedlin[sub-chapter1.8[of Part[IX.[In[additionfolthelparticul ars]
specifiedlinsub-chapter[1.8[0f [PartIIX, helflol | owinglinformationlshal | Belihcluded
in(thellnspection(Certificate: []

.10 description(of [theldasti ngwithidrawinghumber, [

.20 diameter,inumber(of (Bl ades, [pitch, [directionlaf furning,

.30 skewlngleforlhighskewpropellersi{forpropel lersivithCa skewlAnglel]

exceeding25°),]

A0 final hass, [

.50 casting(identificationmumber,]

.60 detail sliof fime@ndfemperatureldf Meatfreatment,

.70 statement[J regarding] non-destructiveJtesting[] and detail s of [ theJ test[

procedure, [if (ecessary, [

.80 recordsLof (Wel dtepai rsfinCaccordancelvithiheltequirementsi$pecifiedlin]

q Pparagraph13.2.7.3.0]

O
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140 GREYIRONICASTINGSO
14.10 GenerallRequirementsl]

14.1.10 ImportantCgreyironCtastingslintendedForChull Cstructural CmembersCand
shiplachinery,Subjectfb[PRS [Survey(Specifiedlinthelrel evant[Partslof thelRul es,[
shall CbelmanufacturedCand testedinCaccordancelvith[theltequirementsbf [the[d
present[Chapter.[

14.1.20 SubjectdoPRS [¢onsent, [$eries-manufacturedgrey [ironl¢astingsinay (el
tested(@nd@cceptediihldccordancelwithlihdividual [procedures.[]

14.1.30 DependingonthelspecifiedCminimumtensilelistrength, Ogrey DironCisO
subdividedlihtolgrades. Il

14.20 Manufactured

14.2.100 Important(grey(iron(dastingsishall eltadelat [floundriesiapprovedby [PRS[]
and@ccordingliblmhanufacturinglprocessiagreedwithPRS.[

14.2.2[10 Suitable[dmechanical Cmethodsshall Cbellempl oyedfor[the[removal Cof [
surplusCmaterial (fromcastings. [T hermal CeuttingCprocessesCarel hot Cacceptabl e, [
exceptlas@amreliminary [Operati onffblhechani cal hethods. [T

14.2.300 WhereltastingsLof [helsamelilypelareliegul arly[producedlinldquantity,fhel]
manufacturer(shall [perform(any [iestsifiecessary fblprovelthelqual ity [6f Thelprototypel]
castingsCandCshal | [ soltarry [out[periodi cal [éxaminationsoVerify [ihel¢ontinued
efficiencyCof (theCimanufacturingtechnique.[PRS [1Surveyor [shal | Chelgiventhed
opportunity fbitnessfheselfests.[]

14.30 Qualitylgf[Castings]

Castingsiishall ObeJfreelIf romOsurfacelor Clinternal Cidef ectsOwhi chCwoul dCbeD
prejudicial (toltheirCproper CapplicationlinCservice. [T helsurfacelfini sh(shall (belinO
accordancelvith[goodpracti celandequi rementsiSpecifi edlinihelapprovedidual ity
control [plan. [T

14.40 Chemical[Composition

Thelehemi cal [compositionLof [greyironLd¢astingslislef t[folfheldli scretionlof [fhell
manufacturer,wholshall Censurelthat (t[ sCsuitabl e[ for [thelTequiredCimechanical
propertiesiaf [theldastings.[]

PRSImay [Mequirelthattheldghemi cal [domposition,[accordingfolthellad elanalysis,[]
shoul dibelStatedlinnspection(Certificate.[]
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14.50 SupplyCondition[

14.5.10 Exceptlastequiredlbyparagraphll4.5.2, tastingsLimaybelsuppliedlinC]
eitherthel@sidast(or Meat(freateddondition.

14.5.200 ForUOsomelapplications, OsuchlUashighCtemperaturellservicelJor Cwherel
dimensional Cstability [ sCimportant,tastings may [ tequireltobelbivenCal suitable]
temperinglor(stressirelievingheatfreatment.[$tressirel i ef [Annealing(shal | beldarried
out[priorfbheat freatment[procedureforrefini ngthelstructure@ndliimprovement[of (I
mechani cal [properties.(]

14.600 M echanical[Tests]

14.6.10 TestlSamplelsufficient{orihelfequirediestsiandfor possi bl elfe-testsishal | [
belprovided(for(@achldastinglor[@batchlof [dastings.l

14.6.20 Unless@greedidtherwisebetweenihelmanufacturer@ndihelpurchaser,fest]
sampl elshal | (belin@heformLof Leylindrical tbar [of [$uitabl ellengthfandCLBOLMmMUnC
diameteraccording[tolPN-EN[1561[(Fig.[14.6.2).[L ength[L [$hal | (beldetermined]
dependinglonlihellengthldf [fensil elfest(Speci men@ndtheltestingimachinelgrips. [
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Fig.[14.6.2[T est[Sampl elhoul d[J
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It[shall (bel¢astVertically [in[&noul dimadedromlihelsameliy pelof (inateri al (as[]
used(or [fhel¢astinglandlisfobeliemovedromiheloul d&tEhelfemperaturelhot[]
exceedingB000C.0

WhenEwolor norefest[$ampl eslarel¢ast[$imultaneousdl y [in[aSi ngl elioul d, Ehe]
barsishal | belat [eastB0mMmIldpart. ]
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14.6.30 Integrally[¢ast[$sampl eslimay (beluisedlif [thelfhi cknessof [Thel¢astinglwal | []
exceeds 20CmmCandthelTastingsCimassExceeds 200Ckg, subject[toagreementd
betweenfhelhanufacturer@ndihelpurchaser.

TypesLof Lintegral |y Ltast[sampl esLandstrengthLproperti esLof LspecimensLmadel]
fromLCintegrally[Cast[samples,Liecommendedby[PN-ENL561arelgivenlin[Fig.U
14.6.3.[Typell[fest[sampl elshal | heltised(fior [¢astingsiwi ththeluval | [thi ckness[uip o]
80CMmm.[TypelRestCsampl elshal | CbellisedFor[tastingswiththe[Wwal | (thicknessd
exceeding@B0mm. [
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Fig.[14.6.3[MIntegrally[dast[Samples[]
0

14.6.400 Exceptlastequiredbyparagraph[14.6.7, @t least[onelfest[Sampl e(shal | el
castlwithl@achbatch. T

14.6.50 Exceptlasiequiredbyparagraph14.6.6, [abatchl¢onsi stslof [fhel¢astings]
pouredfrom&Lsinglelladlelof Cmetal ,[providedtheylarel&ll Lof [&imilartypeland]
dimensions.[A [hatchCshoul dChotChormal ly Cexceed R000CkgLbf [Tettled[Tastings. [
A[Singleldastingwill [GonstituteldBbatchlif [itsihassik2000KgOr hore. I

14.6.600 For[tontinuousCmelting[bf (the[samelgradelbf [tast[iron, theltastings(]
manufacturediithin2MHoursifhay, [Wpon[PRS [Gdonsent,[GonstituteldneBatch. [T

14.6.700 If(dnelgradeldfdast(ironlikimel tedlihlargelquantiti esl@ndlitsimanuf acturelis]
monitoredDy [Systemati cldheckingthelheltinglprocess, [Suchlaslchill [festing, [Ghemical [
analysisiorthermal [@nalysi s, [test[Sampl eslhay [Belfakenlat ongerlinterval s.00

14.6.800 AlltestCsampleslkhall Cbhelkuitablymarkedtolidentify (themOwith[thel
castingsiwhichlihey fepresent. ]

O
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14.6.90 Wherelgastings@reSuppliedinihelheat(freatedidondition, thelfest[Sampl esC]
shall belheat [freatedfogetherwithfheldastingsihi chithey [fepresent. [(Forintegral ly
cast[Sampl es,thelSampl elshal | ot bbelcutoff fromihelCastingntil Meat freatment [
haslbeenldompl eted.]

14.6.100 AtOeastCbneltensileltest[Hpecimenshall ChelpreparedfromCeachltest]
sampl e.[T heldi mensi onsLof [fensi | elfiest[$pecimensishal | helin[accordancelvithhel
requirementsLof (Chapter[(2, [Part[1 X. [T est (sampl esLof Lother [dimensi onsCmay [bhel]
permitted,[Subject(iblihelpriorldgreementwith[(PRS. [T

14.6.110 Allfensilefestsishall eldarriedloutihf@ccordancewithIhelfequirements]
of [Chapter[2,[PartIX.[Wnlesslagreedlotherwise, (@l | Hests[shal | beldarriedoutinthel]
presenceldf[PRS [Surveyor.[]

14.70 Mechanical Properties]

14.7.10 Thebasi s lof Hacceptancellof Lgrey Ucast[iron(lisCithelltensile[Istrength(]
determinedFrom(theliests on[& pecimenwiththeldimensionslaccordingiolthel]
requirementsCof [2.5.4,PartX.[T hel$pecifiedninimumensilelstrengthCshal | (bel]
givenliniheldocumentati onsubjectfoPRS [approval ,[butlit[shal | elhotlessihanl]
200MPa.[]

InOTable114.7.1,thelval uesClof (R, [ideterminedClonOspeci mens_takenfrom(]
separately [@ast(fest[Sampl es, [@reldiven.[]

Thelfhechani cal [properti es(af [Speci mens, [dut[dut [directly fromheldastings,shal | [
belSpeciallylagreedwith(PRS.[]

Table14.7.10
Tensilelstrengthlof(grey(dastiron]
Greyl[dast(iron(gradel] R.IMPa]O Greyldastlitondesignationd
min.O acc.fb[PN-EN15610
2000 2000 EN-GJL-2000
2500 2500 EN-GJL-2500
3000 3000 EN-GJL-3000
3500 3500 EN-GJL-3500

14.7.20ThelOmechani cal Cproperti esCof Cispeci mensCcut Dout CfromCintegral |y Ccast [
samples((Fig.[14.6.3)@relgivenlihTable14.7.2.00
0
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Table14.7.20
Tensilelstrengthlof[Specimensimhadeldfintegr ally[dast[Samples[]
dependinglon(theldastingiwallfthick ness[]

TensileStrengthR.,0
Greyldastl]  CastingiwallJ [M'Pa][l
ironQ] thicknesst] m n._D
grader] [mm]0 I ntegra_l ly[dast[] Spe_C| men@ut[from[t_hel]
specimen(] casting({(for(ihformation]
only)
20<[{=[400 1700 1550
2000 40<[=B00 1500 1300
80<{X[1500 1400 1150
150<[{X 3000 1300 -0
20<[{=[400 2100 19500
2500] 40<[{=B00 1900 1700
80<[{=A500 1700 1550
150< ({23000} 1600 -0
20<[{=[400 2500 2400
3000 40<[fX 800 2200 21001
80<[=X 1500 2100 1950
150< {23000 1900 -
20<[=[E00 2900 28000
35000 40<[fX 800 2600 2500
80<{=1500 2300 2250
150< {3000 2100 -0

O
14.7.30 Thelfracturedisurfaceslof (@l fensil elfest[$pecimensishal | elgranul ar@ndC
greylihl@ppearance.[]
14.7.400 Re-testlequirements(ior hechanical [festsiarelgivenin(2.3.1, PartIX. [T
14.80 Inspection(of Burfacel@ndVorkQuality

14.8.10 Allltastingsi$hall (bel¢leanedlandladequately[preparedorl&xamination.[]
ThelBurfacesshall ChotCbelhammered, [peenedCor Rreated (infany Wway (WhichCmay O
obscureldefects.l]

14.8.200 Beforelacceptance,[all Ctastingsshal | ChelVisually Cexamined, Cncluding,
wherel@pplicable,[Theléxaminati on[of [nternal [urfaces. [(Unl essCbtherwi selagreed,
thelverificationlof [di mensi onslistheldesponsibility [0f [thelhanuf acturer. [

14.8.30 Where[therellisOanyOdoubtOasdto0thellsoundnessof Cthedcasting, [
supplementary [@xaminationDySuitabl eldon-destructivelfestisrequired.[]

14.8.400 Whereltequiredby[iheltel evant[Chapterslof [TheRul es,[¢astings shall (el
pressurelfestedBef orelthelfinal [Acceptance.[]

O
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14.8.50 InOtheOeventOof JanycastingClprovingOdefectivellduringUsubsequent]
machi ni nglor [festing, [it[Shal | elfej ectedmotwi thstandi ngfhelprecedinglacceptancel
procedure.]

14.90 RectificationldfDefectivelCastingsl

14.9.10 SubjectHolagreementwithlPRS' [Burveyor,$mall [$urfacelllemisheslinay ]
belrfemovedDyIbcal [grinding.]

14.9.20 SubjectCtolagreementCwith(PRS' CSurveyor, [castingscontainingocal O
porosity[imay [(beltectified[by[Impregnati on[vith[& $uitablelplasticiller,[provided
that[fheléxtent[of [the(porosity lis[Suchhat(it[doeshot@dversel y @ff ect[thelstrength]
of theldasting.J

14.9.30 Repairsby el ding@refotpermitted.]
14.100 MarkingO

14.10.10 Thelmanufacturershall Cadopt[alsystemlof [identification,whichCwill O
enabl e[all (i ni shed[tasti ngsliobefracedack foheldriginal adl e[of (inetal .[IPRS [
Surveyorshall Belgivenful | faciliti esfor [Solfraci ngtheldasti ngsiwhenrequired.(]

14.10.200 Greyliron[dastingslshall belarkedinfaccordanceliththelfequirements’]
of [3ub-chapter[1.9, Part[IX.CAdditionally,[@helmarking[shal | Ldontai nCpressurelfest ]
results, lincluding(festpressure.[]

14.10.30 WherelBmalltastingsLare[manufacturedlinClargeChumbers,Cimodified]
arrangementsifor(identificati on(shal | BelSpecial ly [agreedwith[PRS.[]

14.110 Inspection[Certificatel]

ForCacceptedl tastings, [Inspection[Certifi catelislissued by [PRS[in[accordance’]
withthelrequirementsCof Csub-chapter[11.8,[Part [ X.[d nCadditiontoparticul arsC]
specifiedinCsub-chapter[11.8, Part[1 X, nspectonCertifi cate[Ishal | CcontainCthed
followinglihformation: ]

100 general[detail Siof (heat [freatment, herel@pplicable, [T

.20 pressureliestresults,Wwhere@pplicable, [

.30 thelghemical [@nalysi slof Tadl elSampl es, whereldpplicable.[]

O
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150 NODULARMRONICASTINGSO
15.10 GenerallRequirementsl]

15.1.10 ImportantChodul arCgraphiteldronCcastingsCi ntendedfor Chul | Cstructural O
membersiandLshi pinachinery, [Subj ectfolfhelsurvey [Specifiedlinihelie evant Parts]
of [the[Rul es,[shal | belhanuf acturedlandfestedlin[@ccordancelwithihefequirements]
of [thelpresent[Chapter. [

15.1.20 Theltequirementslof [Thelpresent[Chapter [arelapplicabl elfolhodul ar[iron[]
castingslintendedfor hull [Structural hemberslandshi pachi nery Wherelfheldesignd
andC&cceptanceliest[areltel ated@olinechani cal Cproperti esLat[ambient[@emperature.[]
Theliequirementsiior hodul ar [iron[¢asti ngslintendedfor [Servicelat Tow [or (&l evated
temperaturesishal | [BelSpecial ly [@greedwithby PRS. O

15.1.30 SubjectOtoagreementIwithJPRS,Useries-manufacturedinodul arCJiron]
castingsimhay [Belihspected@nd@cceptedih@ccordancelwithlihdividual (procedures.

15.1.40 DependingUonCthellspecifiedminimumtensilelistrength,CinodularCiron
castings@relsubdividedlihtolgrades(({TT able[15.7.1).

15.20 Manufacturell

15.2.100 Importanthodul ar[ironL¢asti ngs.shal | heltadelt [Houndrieslapprovedy ]
PRS[and(accordingibhanufacturinglprocessidgreedwith(PRS. [T

15.2.2[0 Suitable[dmechanical Cmethodsshall Cbellempl oyedfor[thelremoval Cof [
surplusCmaterial Cfromcastings. [T hermal CcuttingCprocessesCarel hot Cacceptabl e, [
exceptlas@apreliminary Operati onfofhechani cal hethods.O

15.2.30 Whereltastingslof [the[sameltypelareltegularlyproducedlin[Feries,[thel]
manufacturershall [performi@nyfestsifiecessary fblprovelthelquality [of Thelprototy pel]
castingslandlshal | (&l soltarry [out[periodical Léxaminationsiolerify [ihe tontinued]
efficiency Uof Uthelmanuf acturingUprocess.IPRS Surveyor[shal | CbelgivenUthel
opportunity [fbiwitnessitheselfests.[]

15.30 Qualitylgf[Castings]

Castingsshal | Belfreelfrom(surfaceldr(internal [defectsiwhi chivoul dibelprejudicial o]
their[proper(applicationlihlService.[T helsurfacelfini shishal | belin@ccordancelwithlgood]
practi celand(thelrequirementsispeci fi edlinthel@pprovediqual ity [dontrol [plan. ]

15.4[0 Chemical[Composition[]

Unlesslagreedlotherwi se,[thel¢hemi cal L¢compositionlof (hodul ar [iron[¢astingsis’]
| eft(ibltheldi scretion(of theltanuf acturer,Mvholshal | [énsurelthat (it [is[Sui tabl efor the[
requi redmhechani cal [properti esiof [theldastings. ]

PRSIhay [requirelthat theldhemi cal [@omposition, [@ccordingibiheladlelanal ysis,[J
shoul dibelStatedlihnspection(Certificate.[]

O
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15.50 SupplyConditiond

15.5.10 Exceptlastequiredby15.5.2,[Castingsimay belsuppliedlnléither [Thelas]
castlor[heat[freated[dondition.T hely peland(methodlof (heat [freatment(islef t [folthe]
discretiond] of [J thelJ manufacturer, ] depending] on{J theld chemical [J composition,
designation@ndishapelof fheldasting.[]

15.5.200 For[somellapplications,suchUashighCtemperaturellservicellor Owherel]
dimensional Cstability (i sCimportant, CitCimay Chelrequi red(that[tastingsCshoul dCheld
subj ectedTol@uitabl eliemperinglor [Stressiel i evingheat reatment. [T hisCshal | e
carriedlout@fter[any (efiningheat [Ereatment @ndbef orelmachi ning. [Grade350-220]
and(400- 18[nodul ar[ironldastingsishal | dndergoldferriti zingheat freatment. ]

15.5.30 Wherelitlisproposedioiocal ly hardenlthelsurfacelof [aldasting, [detail slof O
thelproposedprocedureshal | BelagreedwithPRS.O

15.600 M echanical[Tests]

15.6.10 TestlSamplelsufficient{orthelfequirediestsiandfor possi bl elfe-testsishal | [
belprovided(for(@ach(dastinglor[@batchlof [dastings.U

15.6.20 Thel$amplesltast[separately$hal | tbelof [theldimensionsCasspecifiedin]
Figs.[15.6.2-1,[15.6.2-2[and[15.6.2- 3; fhelllengthLL [6f [alSampl elshal | elaccording o]
thelSampl eldi mensi onsl@ndithelflypeldf thelfestinglthachine.[]
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15.6.30 Atlleastlonelfest[Sampl elshal | belprovidedfor [@éachldasting.[T est[Sampl esC]
may [Beleither[gated(ibliheldastinglor[Separatel y[dast. [

Subj ectlib@greementWithPRS, [dther [y peslaf fest[Sampl eslhay [Beltised, [0r [FHih[
theldaselof (batch(of [Gasti ngslacceptancel+ihelSampl esithay Beldutout(directly from]
theldasting[donstitutinglabatch.]

15.6.40 ForargeltastingsiwherelmorelthanConeladl e[of [reatedimetal Lislised, ]
additional [fest[$ampl es(shal | (bhelprovided[$olasfolbeltepresentati velof [éachTadle[]
used.[

15.6.500 Aslan[&lternativeltolthelfequirements_of [para.[15.6.3, A batchltesting]
procedurelinay (beladopted(for [¢astingshvith[@fettl ed[Masslof [1000kgor Mess.[Al [
castingslinl@batchishal | Belof [Si milar fypeldndldimensi ons,[dast fromthelSamelladl e[
of [freatedimetal .[OnelSeparatel y [Cast(fest[Sampl elshal | Belprovi dedfor [@achimul tiple[
of 2000k g(of Fettl edlBasti ngslihfheBatch.

15.6.60 WherelSeparately(dastfest[Sampl esfareltised, [they[shal | eldastlininoul dsC]
madelfrom(thel$samellly pelof (tnaterial [asllisedFor [helcastings.[Test[Samplesshal | [
notMelstri ppedfromheloul dsiintil fhelfemperaturelikbel owB00PC. O

15.6.700 AlltestCsamplesshall ChelBuitably Cmarked ol dentify(themCwvith(theld
castingsiwhichfhey(represent.]

15.6.800 Whereldastingslarelsuppliedlintheheat freatedidondition, Theliest[Sampl es]
shall (Belheat freatedibgether withtheldastingsiwhi chithey hepresent. ]

15.6.90 Oneliensi|e(dest[$pecimenishall helprepareddroméachRest[Sampleland
shall Belmachi nedtbltheldi mensionslgivenih[Chapter (2.1

15.6.100 Allfensilefestsishall eldarriedloutinl@ccordanceiwithihelfequirements]
of [Chapter[2,[PartIX.[Wnlesslagreediotherwise, (@l | Hestsishal | heldarri ed[outlinthel]
presenceldf [PRS Surveyor.[
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15.6.110 Impactiestsimay[additionally belfequired.In[Suchltases@ $etlof [threel]
test[$peci mensLof [agreedypelshal | helpreparedfroméachlSampl e.[(Where[Charpy
V -notchifest[Speci mensiareltised, Theldi mensi onslandfesti ngproceduresishal | elih[]
accordancelWwith[Chapter (2, [PartIX. 0

15.70 Mechanical [Properties]

15.7.10 DependingLonlthel$pecifiedminimumliensilelstrength,[proof [stressland]
€longationCshal l Ceomply Cvith[theltequirementsCof (T able15.7.1.[Typical [Brinel |
hardnessival ues, ()i ven[inihe[T abl e, Larelintendedd or [informationpurposesConly. [
ThelrequirementsgivenCinCthedT ablelrefer Ctotest Cspeci mensCpreparedf rom
separately[dastfest[Sampl es.O

Table5.7.101
M echanical [pr oper tiesiof [Separ atel y[dast fest [Samples]
Tensilelest(T
e Hardness Impactiest]

Nodular[ast[] RmZ)D A valuesHBO .
ironigrade | [MP]0] [{jpﬁ;glﬂm [%] 0 (approx.[] TestO | Kv@“ | Structure™[l
mindO| minO | minO values)lJ temp.[J [J0

[cClO min.O

350-220 3500 | 2200 | 2290 110+1700 +200 | 17(14)0 FID
400-180 4000 | 2500 | 1890 1402000 +200 | 14(11)0 FO

370-170J 3700 2300 1700 120+1800] —{1 —{1 FO

400-120] 40001 25000 1201 140+2000] —{ —{1 FO

500-70 5000 32001 701 170+2400 —{ —{1 F/PO

600-30] 60001 3700 30 190+-27001 -0 — F/PO

700-20] 7000 42001 200 230+3000] - - PO

800-201 80001 48001 20 250+-3500] -0 — Plor[$0
Notes: [

YOStructureldomposition: [F2ferrite, P pearlite, [S=Sorbite.[]

29 For[intermedi atelval uesTof (R, Cthelval uesTJof Ry, ;JandCAsCimay ObelIdetermined by Clinear 0
interpolation.r]

90Averageital uesiobtai nedfromithreelresul ts. [Thelthi nimumBral uelof Ethelindividual esul tislgivenin
brackets.[]

a0 Forlihtegrally[dast[Sampl es,Thelval uelof [Alfhay Belbwer By 2Units.0]

15.7.200 Castingsimay [belsuppliediblthelsSpecifiedminimum(iensilelstrengthlother ]
thanCOthatCgivenCinOTabled15.7. 1.0l nCsuchCcasethey Caredsubj ect CtoOspecial [
requirementsiagreedwith(PRS.[]

15.7.30 Unlessliagreedotherwise,[0nlythelfensi | elstrengthl@ndlel ongati oneedel]
determined.[TheltesultsLof [l | [ensil elfests[shal | comply (Wi thEheltequi rementsLof [
Table15.7.1.0

15.7.400 Re-testlrequirementsifor techanical [festslarelgivenin(2.3.1,[PartIX.[]
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15.7.50 Thelmechanical [propertiesideterminedlon$peci menslgatedfolor[¢utldut]
directlyfromfheldastingshal | BelSpecial ly @greedwith[PRS.[]

15.80 Inspection(of (Surfacel@andWVor k[Quality(l

15.8.100 All[l¢astingsishall (bel¢leaned@ndl&dequatel y (preparediorLé&xamination. ]
Thelsurfaces shallChot[belhammered, [(peenedlor[treated[in[any [Way [Which[may [
obscureldefects.[]

15.8.200 Beforelbcceptance,[all CtastingsCshal | (belVvisually Cexamined, Oncluding,
wherel@pplicable,[Thel&xamination[of [internal [urfaces.[Unlesslagreedbtherwise,[]
thelVerification(df [di mensi onsliklthelfiesponsi bility [0f fhelhanufacturer. [

15.8.300 Whereltherellislanydoubt[astotheldsoundness]of Llthell casting, ]
supplementary [éxaminati on[By [Sui tabl eldon-destructiveltestslikiequired.[]

15.8.40 Whereltequiredbyheltel evant[Chaptersiof [ThellRul es,[¢astingsshal | el
pressureliestedbef orelthelfi nal [dcceptance. [

15.8.50 InOtheOeventOof JanycastingCprovingOddefectivellduringUOsubsequent]
machi ni nglor [Hesting, it [Shal | elfej ectedmotwithstandi ngfhelprecedinglacceptancel
procedure.l]

15.900 MetallographicExamination]
15.9.10 Forldrankshafts,theletall ographi cléxaminationlisihandatory.[]

15.9.200 FromCkachtest[kample,CatldeastConeltestCipecimenishall (beliakenfor(
metall ographi cLexaminati on. CSpeci mensLorCmetal | ographi cLexami nati onsCimay [bel]
takendrom(iheltens |e[strength$pecimens or[Fromseparatel y [cast[Sampl es,[taken]
fromlthelSamelladie.]

15.9.30 Examination(of fhelSamplesishall show[that(at Teast[90%[af thelgraphitelis]
in(3Ldli spersedi$pheroidal [orhodul ar orm. [Detai | sLof [thelstructure, [giveniinT able[]
15.7.1,[@relihtendedfor [informati on[purposesionly. D

15.100 RectificationlofDefectivelCastings]

15.10.10 Subjectfolagreementwith(PRS' [Surveyor,[small [surfacelimperfections]
may BelfemovedBy(grinding.O

15.10.20 SubjecttoCagreement[With[PRS [Burveyor, tastings tontainingocal [
porosity [may (heltectifiedby Impregnati on[vith[A $uitabl e[pl asticiller,[provided
thatfheléxtent[of [Thelporosity fis[Suchhat it [doesmotAdversel y @ff ectfhelstrengthd
of fheldasting.

15.10.30 Repairsbyiveldinglarefiotipermitted.
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15.110 MarkingO

15.11.10 Thelmanufacturershall Cadopt[alsystemlof L dentification, CwhichCwill
enabl el@ | (i ni shed[¢asti ngsliobeltracedback [Holtheloriginal adl e[of (inetal.[PRS [
Surveyor(shall Beldivenful | Faciliti esflor [Soliracingltheldastingsiwhenequired. [

15.11.200 Castingsishall heliarkedlnl&ccordancellvith@heltequi rementsLof [Sub-
chapter[1.9,[Part[IX.[Additionally,thelmarking[shal | [contai n[pressurelfestiesults,[]
including(iest(pressure.]

15.12[1 Inspection(Certificatel]

ForCacceptedl tastings, [Inspection[Certifi catelislissued by [PRSLin[accordance]
with[thelrequirementsof Csub-chapter [11.8, [Part[1X.[d nCaddition[toparticul arsC]
specifiedCinCsub-chapter11.8,Part1 X, [ nspection[Certifi cate[shal | Ccontain[thed
followinglihformation:]

.10 general[detail slof [Reat [freatment, vhereldpplicable, [

.20 pressureltestesults,whereldpplicable,[]

.30 theldhemical [@nalysi Siaf Tadl e[Sampl es,rherel@pplicable.[]

O
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1600 MALLEABLEIRONICASTINGSO

Theldchemical Ocomposition,Cmechanical OpropertiesCandCscopelof CtestsOof [
mal | eabl eliron(dastingsishal | Belagreedwith(PRS.[

0

170 COPPERIALLOYSO
17.10 Copper@ndCopper [AlloyTubesl
17.1.10 General [Requirementsl]

17.1.1.10 Thelequirementslof [Sub-chapter17.1[&pplyfoldopper@ndidopper@loy
tubeslisedinCpartsLof [shipCmachinery Landpi pelinesCmanuf acturedCLinder[(PRS [
survey.[

17.1.1.20 Thellequirementslof [Sub-chapter17.1@pply Holphosphorous-deoxidised
copper, @ uminiumbrass@ndidopper-nickel [@lloys. [

17.1.1.30 TubesshallbelinCaccordancelvithiheltel evant[standards,[&.g.[PN-ENO
12449,[PN-EN[1057,[PN-EN 12451 andtheltequirementsCof [(the[present[Rul es.[]
Recognitonlof [other[$tandardslor (material [$pecificationsshal | bel$pecially [agreed
with[PRS.[]

17.1.1.40 Theluselof Omaterial (diff eringCi nCichemi cal Ccompositon, COmechanical [
propertiesLor[$upply Leondition@romdhelinateri al si sted[abovelshal | belsubj ect ol
special [agreementwith[(PRS.[]

17.1.20 Manufactured

17.1.2.10 Tubesor[Class[andClassI [$hip’ sCpiping[$ystemsishal | (beladelat[]
works@approvedBy[PRS.[]

17.1.2.20 Tubesor[ClassllandClassl [$hip’ sipipinglsystemsishal | bel$eamless[]
drawn.OTubesFor[(OClass1 11 [ship’ sCpi pingCystemsCimay [helseaml essCdrawnor]
welded.[]

17.1.30 Chemical[Composition[]

17.1.3.10 Thelkhemical Ccompositionof Ccopper CandCcopper Cal | oy (tubesshal | O
complywithlthelfequirementslof [Mtheliel evant[Standardsior [inaterial [$pecifi cations]
agreedwith(PRS.[

17.1.3.20 Thel¢hemical [e¢ompositiondimitsforprincipal (&l ementsin[¢éopper@ndO
copper(dlloyfubesishall [domplyMiththeldequirementsidivenlihTable17.1.3.2.0]
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Table17.1.3.20
Chemical[domposition(limitsfor [principal [&lementslin[Gopper []
and@opper @lloyfubes’]
Designation(] Cull AlO As Fel MnO NilJ PO PbO zZnd
Cu-DPHBopperd| 99.98" -0 oy -0 -0 -0 | 0015+0 -O -0
(CWO024A)00 min.0 0.0400]
CuzZn20AI2As0 76+790 1.8+2.3[] 0.02+-0.06(]]0.070 | 0.100 |0.100 |0.0100 | 0.020| Thel
aluminiumBrass] max.0 | max.0 | max.0 | max.00 | max.l] remainderC|
(CW702R)0
CuNil10FelMnO | TheO — - 1.0+2.00 0.5+1.500 9+110 | 0.0200 | 0.0200| 0.5ax.0d
copper-nickel remainderL] max.J | max.[]
aloyPCW352H)]
CuNi30MnlFedl | TheO 1 - 0.4+1.00 0.5+1.500 30+320 0.020 | 0.0201| 0.5ax.0
copper-nickel ] remainderL(] max.J | max.[]
aloy?HICW354H)0
YO CompositionihpercentageassBy Thassmaxi mum(nl essShown@sEFangeldr EsAmminimum. 0
A0 ncludingAghpibax.0.015%.0
9PWhen(thelproductlisintendedforSubsequentivel ding@pplicati ons, EsSpecifiedBy helpurchaser, [
thelfiol lowinghaxi mumimitsishal | @pply: [ZNn<0.05%; [P<0.02[%6; [$<0.02[%; [TC<0.0560]

17.1.40 SupplyConditiond

Copperfubesishal | BelSuppliedlihitheldnneal edidr hal f-hardidondition.
Copper@loyubesishall Belsuppliedlihihel@nneal edidondition.[

17.1.50 Mechanical [Properties’]

17.1.5.10 Thelmechanical OpropertiesCishall (dbeldeterminedCby Otensileltestin0l
accordancellvithecogni zed[$tandardsLonHest[$peci mensakendromdest(Sampl es

accordingliblfheselstandards.[]

17.1.5.20 Thelmechanical CpropertiesUshal | Ocomply OwithOtheOrequi rementsCof [
recogni zed(standardsiandtheNal uesigivenlihTable17.1.5.2.00

Table17.1.5.200
M echanical [pr oper tiesiaf [dopper [And[dopper [@lloyTubes]

Designation[] Supplyl | Ru[MPall] Ry MPa]ll All%] 00

conditiond min.O min.O min.O
Cu-DPHI[Gopper{ICWO024A)0 annealedd | 20001 1000 400
half-hardd | 25000 1500 200
CuzZn20AI12As@ uminiumBrass(ICW702R) annealedd | 3300 1200 350
CuNi10FelMnidopper-nickel[@loy[(CW352H)C | annealedd | 29001 1000 300
CuNi30MnlFeldopper-nickel[@loy[(ICW354H)0 | annealedd | 36001 1200 300

O

O
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17.1.60 Testingd

Tubes[shal | hel$ubmittedor [Hestinglinbatches. [Thelsi zelof [thelbatchl@andthel]
scopelof [helfestsishal | ltomply (ivith[@heltequirementslof (fecogni zed[$tandardslor
material [Specificationsiagreediwith(PRS.[

17.1.70 Inspection(of [SurfacelandWor k[Quality]

SurfacelinspectionandVerification[of [dli mensi onsLof (Bhel{i nishedproducts are]
thelliesponsi bility [of [Thelinanuf acturer.[A cceptancelof [fheubesby (PRS' [Burveyord
doeshot[Absol velihelnanufacturerdrom(ihistesponsibility.Tubeslarel3ubjectfo0d
visual LinspectionandOverificationUof [1dimensionsfordcompliancelwiththel
requirementsiof [thelfel evant[Standards.[

Each[tubelshall Chelbubjectedtoleddy[turrent[testingCorpressureltestinglin]
accordancelwith(thelrequi rements[of [recogni zed(standards.[]

17.1.800 Repaird

Defectslinay (beliemovedby [grinding, providedthat[dimensional [fol erancesare[]
not(exceeded.Repair by el dinglisnotpermitted. ]

17.1.90 MarkingQd

Tubes$hal | Cbel$uitably lmarkedFor[identification[by [theCmanufacturer.[T ubel]
markinglshall elinfaccordancelwiththelfequi rementsiof [Sub-chapter[1.9,[PartX.[]
Hard(stampingof [fubeslikotpermitted.]

17.1.100 InspectionlCertificatel]

For[éachlacceptedfube, nspection[Certifi catelislissuedby (PRSLn[accordance]
with[thelrequirementsof (sub-chapter[11.8, [Part[1X.[d nCaddition[toparticul arsC]
specifiedinCsub-chapter11.8,Part1 X, [ nspection[Certifi cate[shal | lcontain[thed
followinglihformation:]

.10 non-destructivelfestsitesults, vhereldpplicable,[]

.20 pressureltestsiresults, herel@pplicable,

.30 resultsiof [@ny[dther(fests,[Specifiedinheldrder.[]

17.200 Copper [Alloy[Castingsiother [fthan[Castingslior [Propeller s[]
17.2.10 General[Requirements]

17.2.1.10 Theltequirementslof [sub-chapter[17.2 &relBpplicableltol copper&@lloy]
castingssubject[fo[PRS' [manufacturelsurvey,lintendedfor &gquipment,Lmachinery ]
and[pipingSystems.(

17.2.1.200 Thelrequirementslof [Sub-chapter17.2[arenot[applicabl elfoldopper@ oy
castingsifor(propellers.0
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17.2.1.30 Theltequirementslof (sub-chapter[117.2CApplytolbrasses,[(bronzesCand]
copper-nickel [@lloys.[

17.2.1.400 Copper[@lloy[dastingslshall belinlaccordancelWithlrecognized(standards, ]
e.g.[PN-EN[1982[and[ihelfequirementsLof [thelpresent Rul es.[Recognitionlof [other [
standards(drmaterial [Specifi cations(shal | BelSpecially[donsi deredBy [PRS.[]

17.2.1.50 The[uselof Omateria OdifferinglinClchemical Dcomposition,Jmechanical [
properties”or Jsupply ClconditionCfromthosespecifi edCabovel i sUsubject[ tospecial [
considerationy[PRS, Havingregardibihelpurposelforivhi chithelaterial [isihtended. [

17.2.20 Manufactureld
17.2.2.10 All[gastings[shall [Belhadelat floundries@pprovedby[PRS.[]

17.2.2.20 Thelmeltingshall Beyinducti onlfelting[or Dy [daslor[0il firedfurnaces]
with@lcrucibl elor@nydtherprocess@greedwith[PRS. I

17.2.2.30 ThelmouldCtavity[shall[belfilledWwithCalaminarflowlof Cmetal .LTThel]
gating, [ri sering@ndmoul di ngshal | Belih@ccordanceiwithigoodfloundry [practice. [

17.2.30 Chemical[Composition[]

17.2.3.10 Thelchemical Ocompositiontof DeachOladleOshall Dcomply OwithOthe
requirementsiaf thelrel evant(standardslor material [Specifi cationsiagreedwith[PRS.[]

17.2.3.20 Whereldastings@reimadefrom(@lloyedihgots,fheldhemical [domposition]
basedlonllinspection[Certifi cateldanbeladopted. [If (any [floundry [eturnslareladdedib]
thelmelt,[additional [dhemi cal [Anal ysi simhay [beldequired By [PRS [Surveyor.[For(parts’]
of CmachineryCwhichCarelinCdirect[tontact[With[ sea Water, thelfoll owingltopper]
alloysl@relrecommended:

CuSn11P-C,[CuSn11Pb2-C,[CuSn6Zn4Pb2-C,[CuSn5Zn5Ph5-C,
CuZn35Mn2Al1Fel-C,[CuZn34Mn3Al2Fel-C,[CuZnl16Si4-C,[CuAl 10Ni3Fe2-C,O
CuZn39Pbl1AIB-C,[CuAl10Fe2-C,[CuAl10FebNi 5-C,[CuZn25A15M ndFe3-C,0
CuNi10FelMn1-C,[CuNi30FelMn1-C.IT

17.2.3.30 Elementsldesignatedlasitesidual (&l ementslin{$pecificationslshal | (hot[fol]
belintentionally[added(folthelmelt.[T hel¢ontent[of [Suchlél ementsishal | (belieported
inftheldhemical [Gomposition. [

17.2.40 Supply[Condition

17.2.4.10 WhereltastingsCarebuppliedlinthe[heat[treatedtondition,theCheat]
treatment(shal | beldarriedloutlin@lproperly [donstructedflurnacelwhichlbhasladequatel]
means_for lemperature[tontrol CandLis{ittedlvith(fecording-ty pelpyrometers.[Thel]
furnaceldimensi onsshal | ChesuchCas[tol Al owthelWwhol e[furnacel thargeltolbell
uniformlyheatediblfhefiecessary femperature. [

O
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17.2.4.200 Sufficient[thermocouplesC$hall (beltonnectedtolthefurnacelthargeliol]
measure@nd(riecordihefemperatureldniformity [of Thefurnace. I

17.2.4.30 Thedoundry[shall (maintai n(iecordsof (hest[freatment.T heldecordsishall ]
contai n[&t[eastCidentification[of (the[furnacelused, Furnaceltharge, [tlate, Chol ding
temperaturel@nd(iime.Thelfecords(shal | Belpresented foPRS, [Onrequest. [

17.2.4.40 |f[@gastingliklbcallyreheated(or(alstrai ghteningloperati onlisperformed,
stresslrelievinghest freatmentmay [Belrequired By [PRS.[]

17.2.50 Mechanical [T ests]

17.2.5.10 Castings[shall elsubmittedfior festinglinatches. T helsi zelof fhelbatchl
andthelscopelbf [theltests[shal | Lcomplyith[theltequirementsLbf (the el evant]
standardsLor[inaterial [Specificati onslagreedwith[PRS. [From(ihebatch, (&t Teast[onel]
setldf hechani cal [fest[Specimensishal | Belfaken.[

17.2.5.20 Inltheldaseldf [Multi pleldasti ngsipoureddromihelSamelliadl e, [t Meast [0nel]
set[of [Mechani cal [fest[Speci mens, [Hepresentinglall [dastingsfrom(that Tadl e, [shal | (el
taken. D

17.2.5.30 WherelcastingsOaredmadelIfromOtwoCorOmoreladles,Jonelsetof O
mechani cal [fest[specimensishal | belpouredfromleachiadl ellinl esslihelinetal [inihed
| adle[domesfrom(thelSamelheat.(]

17.2.5.40 TestOsamples, OfromCwhichtestCspeci mensCaretaken, COshal | Cbheldcast
separatel ylihtolmoul dsiwithigati nglSy stems(thateénsurellaminar [fl owlintolthelmoul d]
cavity.[Theltest[3ampl es[$hal | Cteceivelthe[$amel tasting[practi ceslas theltastings(
they fepresent. [T

17.2.5.50 Forleentrifugal Leastinersiandbushes, [fhelfest[material [($hal | (belfaken[]
from(theleénds[of theldasting. I

17.2.5.60 AlltestCsamplesishall Chelsuitablymarkedtolddentify themOwiththel
castingsiwhichliheyfepresent. Il

17.2.5.70 Thelpreparati onlof [estSpecimensandechani cal [estsiproceduresishal | 0
belih@ccordancelwithlthelfequirementslof (Chapter 2, [Part[IX. 11

17.2.60 Mechanical [Properties]

17.2.6.10 Theldmechanical Cpropertiesishall [lbelJdeterminedby(tensile[ltestin[]
accordancelwith[Chapter[2,[PartX, [On(iestSpecimensipreparedfromiest[Sampl es[]
takenlihl@ccordancelwith(17.2.5.0

17.2.6.200 Thelimechanical Cpropertiesishall [tomplyWwiththeltequirementsCof (thel]
rel evant(Standards[or (haterial [Specifi cationsagreedwith(PRS. [

U O
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17.2.6.30 Ifihelesul tslof (Mechani cal [estsidonot[¢onformfofhelrequirementslof O
thellel evantstandardslormaterial [Specificationslagreedivith[PRS, (e-testsishal | el
carriedldutlinl@ccordancelwithlihelrequirementslaf [Sub-chapter2.3,[Part[IX. ]

17.2.70 Inspection[of[Surfacel@ndVor k [Quality

17.2.7.10 Allinished¢astingsshall helVisually [éxaminedlonl&ccessi bl elsurfaces.[
Thel8urfacesishall eldl eaned@nd@dequatel y [preparedior [éxamination. [T helSurfacesd
shall[hotBelhammered, [peened(dr [freatedih@ny Mvay hi chifhay [Gbscureldef ects. [

17.2.7.20 Beforelacceptance, [CastingsishallCbelpresented1o[PRS [Burveyorfor(l
visual [éxamination.[PRS' [Surveyor[may [fequire@reasolbelétchedforthelpurposel]
of lihvestigatingwel dldreas.

17.2.7.30 When[VisuallyC&xamined,[tastingsshal | [belfree[fromCadheringsand, ]
scal e, Licracks, hottearsUor Oother L mperfecti onsUdetrimental Ltolithei rLintended
application.Od

17.2.7.40 Unlesslagreedlotherwiselbetweendhelpurchaserand@helmanufacturer,]
thelverificati on(of [di mensi onslislihelrfesponsi bility [6f Thelthanuf acturer.[]

17.2.7.50 Castingsshall belsubjectedfolmon-destructiveestslinf@ccordancelwith]
thelrequirements(of [PublicationMo.[80/PEHMNon-Destr uctiveTests. [T

17.2.7.60 Wherelpenetrantfestsiareltequired,fheyshall (bel¢arriedloutlivhenlihel]
surfacelislin(thelfi nal [¢ondition.[Penetrant(festsishal | (belperformedlin(thelpresencel]
of [PRS [Burveyor,lihlaccordancelwithltheldequirementsiof IPN-EN571-1[0r[ASTM O
E165-02.0

17.2.7.70 Theoundry$hall (mai ntai nCtecordsCof Céxaminati onsraceabl efoléach]
casting. [T helrecords[shal | belpresentedfo[PRS [Surveyor,[onequest.[Thefoundry [
shall Cprovidelthel[Surveyor[WithChon-destructiveliests teport[tonfirminglihat[thel]
testsihavelbeenldarriedioutithisati sfactoryresults.[]

17.2.800 Rectificationlof(DefectivelCastings]

17.2.8.10 Defectsinaybelremovedy [¢hipping,nillinglorgrinding.[Chippinglor]
millingCshall Cbelalways¥ollowedCby[grinding.[ThelfesultingCgroovesshal | Chavell
albottom(radi usiof [approxi matel y Threelfi meslthelgrooveldepthlandshal | Beblendedd
intolfhel$urrounding(surfacelsol@sfolavoidlany [$harpltontours.[Theliepaired@real]
shall [Belsubj ectediblpenetrant(fests. ]

17.2.8.200 WhereliepairbyOiveldinglislagreedivith[IPRS, [Theléxcavations[shal | (e[
suitably[shaped(iblall owlgoodl@ccesslior el ding. [

17.2.8.30 AllQvel diiepairsishall belcarriedlout by fhelanufacturer @pprovedy ]
PRS,dinOaccordancelwithOwel dingOprocedurestagreedIwith(OPRS.OWelding
consumabl es[shal | BelSui tabl elfior thelparent hateri al siused. [

O
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17.2.8.40 Weldtepairsfandiadjacentlmaterial [3hal | (belgroundismooth.CAll DiveldO]
repairsishall BelSubjectedfomon-destructivelfests.[]

17.2.8.50 Thelmanufacturershall Cmaintai ntecordsCof (el dingCand[subsequent]
heatreatmentor [éachtepaired[¢asting. [T heltecordsishal | (helpresenteddo[PRS [
Surveyor,[Onlrequest.]

17.2.90 MarkingQ

17.2.9.10 ThelmanufacturerCshall CadoptCalsystemCof Cdentification, whichCwill O
enabl el | i ni shed[¢asti ngsiiobe fracedback [oltheloriginal Hladl elof inetal .[IPRS [
Surveyor(shall Beldivenful | Faciliti esflor [Soliracingtheldastingsiwhenequired. ]

17.2.9.200 Cadtingsishallbelimarkedlinlaccordancelith[sub-chapter(1.9,[Part1X.[]
Additionally, thelmarking(shal | [dontai n[pressureliest fesul ts, lihcl udingltest(pressure.[]

17.2.100 Inspection[Certificatel]

For[&cceptedtastings, [Inspection[Certifi catelislissuedby IPRSLn[&ccordancel]
withthelrequirementsof [sub-chapter[11.8,[Part 1 X.[1nCadditiontolparticul ars]
specifiedin[sub-chapter11.8,Part[1 X, nspection[Certificate[shal | Ccontain[thed
followinglihformation: [

.10 castinglidentificationumber,

.20 detailslof (heatfreatment, [ihcludingfemperaturesiandbol dingfimes,

.30 non-destructiveltestsiresults, Wwhereldpplicable,[]

A pressureliestfesults, Wwhereldpplicable, [

.50 resultsof [@ny[Supplementary [fests, whereldpplicable.(]

17.30 CastiCopper [AlloysTor Propeller s
17.3.10 General[Requirements]

17.3.1.10 TheltequirementsLof [$ub-chapter[17.3[@relapplicablefolthelmoulding,
casting, [inspectionCandCrepai rCproceduresof Chew[tast[topperCalloy Cpropel lers, [
bl ades[@ndbosses.[$ubjectfol@pri or [@greementwithPRS, [Theselfiequi rementsiiay [
beldl solappli edfor Thelrepai r[@ndlihspectionldf [propel | ersidamagediduringService.O

17.3.1.20 PropellersCiandCpropellerClcomponentsiishal | Dbelcast[by[Ifoundries]
approvedBy PRS[h@ccordancewithiSub-chapter1.5,[PartX.[

17.3.1.30 Definitionslof [(propel ler bl adelskew(@ngl e, [Severity (Zzones, [étc.,[asiivel | [As[]
thelfequirementsiéoncerningliepai r[of (propel lerslarelgjivenlinPublicationNo.[7/PE
Repair [Of[Cast[Topper [AlloyPropellers.[]
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17.3.200 MouldinglandCasting

17.3.2.10 Pouring

Thelpouring(shal | elcarri ed[out(intoldriedmoul dslisingldegassed(li quidmetal .[]
ThelpouringCshal | tbel¢ontroll ed[asfolAvoi diurbul enceslof (il ow. [Bpecial [devices
and/or[proceduresishall belprovidediolprevent(sl ag@ndliimpuriti esfl owinglintothe
mould.[]

17.3.2.200 StressRelieving[

Subsequent[stressCtelievingCheat[ireatmentmay [helperformediolteducelthel
resi dual [Stresses. [Forfhi slpurpose, [@Specifi cationldontai ni ngtheldetai | slof Thelheat
treatment[shal | CbesubmittedCby[the[manufacturer[ o[ PRSLfor[approval . [Stress]
relievingfemperaturesiandhol dinglfimeslarelgivenlinPublicationNo.[7/PE Repair [
of[Cast[Copper [Alloy[Propellers.[

17.3.30 General[Characteristicsiof [Castings]

17.3.3.10 FreedomfromDefects]

Eachl¢astingCshal | thave@vorkmanlikefini shCand3hal | Dheree¥romldef ects]
li abl elfolimpairLitslintendedtise. M inor [¢asti ngLdef ectsiivhi chlmay [stil | helvisi bl e
after[machi ninglsuchlassmall [Sand[and(sl aglinclusions,[Smal | [dol d[shutsland[scabs[]
shall Belirimmed(aff By Thelthanuf acturer [(seelPublicationo. [7/PFHRepair [df [Cast(]
Copper[AlloyPropellers).

17.3.3.20 RectificationlofDefectivelCastingsl]

Castingldlef ectsiuvhi chlinay impai r [Thelserviceability Lof (theldastings, [&.g. [MajorJ
non-metal licllinclusions,Cshrinkagellcaviti es, [blowUhol esClandUcracks, DarelJnot [
permitted.[T hey[shall heliemovedby [onelof [Thelmethodsi$pecifiedlinPublication
No.L[T/PEFHIRepair [of (Cast[Copper [All oy[IPropel | er standiepai redivi thindheldli mitsC
and(testrictionsdorihelseverity[Zones.[FFul | Ldlescri ption[andLdocumentati onLof [Thel]
repairsimhadelshall [Belpresentedfb[PRS [Surveyor,Onlrequest.]

17.3.40 Dimensions,[Dimensional @nd[Geometrical [T oler ances]

17.3.4.10 Theltimensions[andtheldimensional CandCgeometrical [toleranceslCarel]
governedibythe[datal tontai nedlinthelapproveddrawingslorCorder[documents.]
Theselshal | BelSubmittedb[PRS [Surveyor@tthelfimeldf thelfests.[

17.3.4.200 Unless]agreed(] otherwise, [ the[J accuracy [J andU verification[] of J the[
dimensionslarelthelresponsi bility [0f Thelthanuf acturer.[]

17.3.4.30 Staticlbalancing(shall Beldarriedloution(all [propellerslin@ccordancewith]
thel@pprovedldocumentati on.IDynami clbal ancinglisibecessary [{or [propel | ersiiunnigd
above500ipm.[]

O
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17.3.50 Chemical[Composition@nd[3tructurelCharacteristics]

17.3.5.10 ChemicallComposition]

Typical [dopperpropel ler@loys@relgroupediintofheourfypes.[Cul,[Cu2,[Cu30]
and[Cu4.LThel¢hemical [@dompositi onlof [y pi cal [eopper[propel | er (@l | oy sliisigivenlin(
Table[17.3.5.1.[Copper(all oys,whoseléhemical [dompositionldiffersifromihelval ues’
givenlih[Tablel17.3.5.1,[shall BelSpecially[@pproved By [PRS.[]

Table17.3.5.100
Chemical [domposition[df [flypical [Gast [Gopper [@lloys(flor [propeller sOI

Alloy(gradel] Chemical [domposition, [P%6] O
Cud AlO MnO Znd Fed Nid Snd | Pbax.[
(braCslsJDlﬂ/IDn)El 52+620| 0.5+3.000 0.5+4.000 35+400| 0.5+2.500 max.[1.00 0.1+1.500 0.50
20
(brassc[lI;/In-Ni)EI 50+570( 0.5+2.000 1.0+4.000 33+380| 0.5+2.500 3.0+-8.00max.0.15] 0.50
(bronggﬂilim- Al 77+820| 7.0+-11.0[0 0.5+4.00] max.[1.0[] 2.0+6.00} 3.0+6.00}] max.0.10] 0.030
(bronzcél[JN‘l/IE- Al)] 70+800| 6.5+9.00] 8.0+-20.0[Imax.[.0[] 2.0+5.00} 1.5+3.00}] max.[1.00j 0.050

17.3.5.20 Metallurgical[Characteristics]

ThelJproportion[bf L&l pha-phaselin[ICulBndICu2[ &l oys,[Heterminedby[thel]
manufacturer [on(iestbarsBstheldveragelval ueldf [fi veldounts,Shal | BelnotTessthan]
25[perltent.[T ol ensure[adequateductility CandCtorrosion(fatigueltesistance,[the
proportionfof betalphasel$hal | belkept ow. [For [Thi sCpurpose, [Thelzincleéquival ent[
(Czy),[determinedBy formula17.3.5.2, shall ot(eéxceedd5[per[Gent: ]

100-%Cu

0 Cypn 32100 — 2 U i 0 17.35.2)0
zn 10004 LA ( )

where: [AFthel@ gebrai c[Sumof helfol lowingal ues: [
1L1%03n, 0

5C1%[Al, 0

—0.5[ %M N,

—2.3L1%(Mi, 0

0.1 % [Fe.0]

Note: [T he[egativelSigniinfront[of Thelél ementsBAn, INi @ndFelSi gnifiesihat fheselél ementsfendor
reducelthelproportion(of [Beta-phase.[]

Thelinai n[¢onstituentsiof helmicrostructurelinheld¢opper-based@ | oysitategories(Cul@nd(Cu2]
areld phalandbetalphase. Mmportantproperti esiSuch@siductility [Andresi stancelfbldorrosionfati guelare
strongly[influencedBy [ThelTel ativelproporti onlof (betal phasel{toohi ghlalper centagelof (beta phasehas]
anegativeléffectlonTheselproperties).[Tolensureladequateldluctility @ndlcorrosi onfatiguelesi stance, [
thelproportionlof hetalphaselshal | bekeptTow. [Theldoncept[of ThelZincléquival ent[Shoul dbellised@s]
control [$incelit[Summari zestheléff ect[df [Theflendency [of Wari ousiéhemi cal [&l ementsfolproducebetal]
phaselihtheStructure.(]

U O
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17.3.60 Mechanical[Properties]

17.3.6.10Typical [Cast[Copper [Alloysior [Propeller s

ThelOmechani cal Oproperti esCof Otypical CcastcopperOalloysCforOpropellers, [
determinedContest[$pecimensiakendromseparatel y [tast[Sampl eslin[accordanceld
with[Fig.[17.3.6.1,[@relSpecifiedinTable17.3.6.1.00
Note: [Theselpropertieslare@ineasurelof (fhelinechani cal [qual ity [of [Thelinetal [in[eéach[heat, [AndThey [

are,[inlgenerally, Mot Wepresentati velof [thelthechani cal (properti eslof [thelpropel | er [dastingitsel f, ivhich(
may [BelipibB0%Ibwerfhanfhoselof [Separatel y [dast[fest[Sample.[]

Forlintegrally[@ast[Sampl es,[thelrhechani cal [propertiesishal | belsSubj ectfblSpecial [
agreementwith(PRS.O

Table17.3.6.100
M echanical [pr oper tiesiof Typical [dast [Gopper [@lloys(flor [propeller sOI
deter mined[on(Separ ately[Gast flest [Samples[]

- Roo.20 R Al
Alloy(dradel] [MPa]O [MP40] [%]0
min.0) min.O min.O
Culd
(brassVin)CJ 1750 44000 2001
Cu20d
(brassMn-Ni)[J 1rs0 4400 200
Cu3l
(bronzeMli-Al)O 2450 5900 160
Cu4l]
(bronzeMn-An| 270 6300 1801

Fig.17.3.6.10
0

17.3.6.20 Other[Alloys

Theluselof [all oysiith[Timechani cal Cproperti esChot CmeetingthelFequirementsC]
givenlihTable[17.3.6.1[shal | HelSubject iblSpecial [Agreement With[PRS.[
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17.3.70 Testingl@andDnspection

For[tast[topper@lloysiorpropellers,[ihelfollowingiests[shal | (belperformed.
TestSpecimenldi mensi onsiand iesti ngprocedures@reldivenih[Chapter 2, [PartMX. 0T

17.3.7.10 Chemical[Composition
Thelmanufacturer islobligediblGarry[Outtheléhemical [@nal ysi saf [@ach(fieat. [

17.3.7.20 TensileTest]

Duringfensilelfest, [fhelfensil elstrength, [0.2%[proof [Stressi@ndlél ongationshal | [
beldletermined. For [Ehi sCpurpose, @t Meast[dnellensi | elfest [$peci men[shal | thelfaken
fromlBachfest[Sample.O

Generally, [fest[$pecimensishal | (belfakenfiromSeparatel y [¢ast [fest[Sampl esL{seel]
17.3.6.1).[Theltest[$amplelshall (belcast[$eparatel y [inCmoul dstmadelof [the[$amel]
material [astheloul dfor [Thelpropel | er[andshal | hel¢ool edldownllinder [Thelsame]
conditionsiasthelpropeller.I

IfCpropel lersCarelsubjectedtolheat[treatment, [theltestCsampl esCshal  Chelheat [
treatedfbgetherWithfheldastingsthey[epresent.]

Wherelintegral ly [¢ast[$ampl esLarelfolbellisedfor esting, [thi shvil | bel$pecial ly ]
agreedwith[CPRS.[Where[possible, [ thel test[lsampleshal | Cbetaken from[thel]
propel | er Bl adeslinlan(a@realllyingbetween(0.5[o0.6[R{(where[RlikTheladi uslof [the[
propeller).[Thelfemoval [of [Thelflest[Sampl elfiromthel¢astingshal | elperformedy [
non-thermal [procedures.[

17.3.7.30 MicrographiclExamination]

Thelri crostructurelof (@l oy fypesCul@ndCu2shal | belNerifiedDy [determining]
thelproportionlof (@l phalphase. [For [thi sipurpose, @t Teast [onelfiest [Speci menshal | e
takendrom[eachlheat.[Thelproporti onCof [ phaljphaselshal | (beldleterminedasthed
averagellal ueldf B[dounts.[]

17.3.7.40 SurfacelQualityl@ndDimensions]

Propeller[¢astingsshal | helVisual |y [éxamined[@t[al | [Stagesiof [nanuf acturel@nd ]
thelwhol e[Surfacelshal | helsubj ectedfiolalcomprehensi velyi sual [éxaminationlinthel]
finished[donditionByPRS [Surveyor.[Thisshall ihcludelfhebore.[]

TheldimensionsLshall [bel checked[by [thelmanufacturerLandthelfeportLonlihe]
dimensi onal linspecti onlisibBehandedoverib[PRS [Surveyor.[Theldhecksshal | el
madelihlthelpresencelof [PRS [Surveyor. I

PRS' CBurveyormay [tequirelareasiolbelétched{e.g.[byronehl oride) forihe
purposeldf ihvestigatingel depairs. [
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17.3.800 Non-DestructivelT ests[]

17.3.8.10 Penetrant[Tests]

Bladel@ndosssurfacesiof [thelSeverity [Zones[A [shal | (belSubjectedfolpenetrant[]
testslinlthelpresencelof (PRS [Surveyor.[Thelzonellocati onrequirements, [inspectiond
andacceptancelstandardsiarelgivenlin[Publicationo.7/PEHRepair [of [Cast[Copper O
AlloyPropellers.O]

InZonesB [@nd[C, thelpenetrantfestinglshal | belperformedby [fhelhanufacturer. ]
PRS [Surveyormay requirelthatfhelfestsshoul diBelperformediihhisipresence.]

If [Mepai rsihavebeeninadeléither by [grindinglor by el ding, Bheliepai red[dreas]
shall Belsubj ectedfblfhelpenetrantfests, irrespectivelof their[Severity[Zone.[]

17.3.8.20 Radiographicl@andWItrasoniclTests]

Whereltherelisteason[tol toubt[that[theltastingslarehot[free[fromlinternal ]
defects,[PRS [Surveyor[may [equirelfhat(riadi ographi cland/or Wil trasoni cliestsishoul d
beldarriedldut.Theldcceptanceldriteria,[éstabli shedlihl@ccordancelwith@recogni zed
standard, [Shall BelagreedDetweenfhelfhanufacturer@ndPRS [Surveyor.[]

Note: [Thelabsorptionlof fhelX -raysiandgamma-ray slisistronger [in(dopper (based(@l | oy sithanlin(Steel .0
For[propell erMronzes@ndbrasses,[300RV X -raysidannormal ly heltisedflor [domponentsupioB0iimO
and[Co60lgammarraysuipfo160miin(ihickness.Duefofhe@boveldeasons, [dadi ographyisiot tised]
forléheckinghelthickest[partslof [propel | ers.[Al solduelibihel@bove, il trasoni ciestingldf [Cul@ndCu2]
alloyslisMotfeasi bl e.[For[Cu3@ndiCu4all oys, Wl trasoni clikestingthay eldpplied. [

17.3.8.30 Documentation(afDefectsi@andlinspections]

AllCdefectsCrequiringCOwel dingCrepai rConCthelcastingsCshal | Chelldocumented
preferablyonldrawingsiorSpeci al [Sketchesishowingtheirdimensi onslanddbcations.[
Furthermore,[Thelinspecti on(procedurelshal | el feported. [T heldlocumentationlshal | [
belpresentedfoPRS [Surveyor(prioriblany[repairivel dings.]

17.3.90 MarkingO

Thelmanufacturer[$hal | [adopt[@L$ystemlof Lidentification,vhichwvill Lenabl el | T
fini shed(¢astings(folbelfracedfoltheiroriginal (heats.[PRS [Surveyor[shall heldiven
full {aciliti esflor [Soltraci ngltheldastingsiwhen(required. [

Castings$hal | (belimarkedlinaccordancelwith[iheltequirementslof [ub-chapter [
1.9,[PartX.[Additionally,[dastingsishal | Beiharkedithhelfollowinglparticul ars: [

.10 iceldlasslark,vhereldpplicable,[]

.20 propellerBladelskew(angl el(forhigh-skewpropel lers).[

17.3.1000 Inspection(Certificate]

Forléachlpropeller,Inspecti onCertifi cateslissuedby PRSIN[accordancelvith]
theldequirementslof [Sub-chapter[1.8, [Part[IX. IIn&dditionolparti cul arsiSpecifiedin[]
sub-chapter[711.8,IPart[l X, Ul nspectionUCertifi catellshall Cicontai nCithelfol lowing O
information:

O
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.10 description(of [theldasti ngwithldrawingfumber; ]

.200 diameter,mumber[6f Bl ades, [pitch, [directi onlof furning;

.30 finalWweight;

.40 resultsUof LInon-destructiveltests[andUdetai | sUlof CtestCprocedure, Cwherel
applicable; [

.50 portion(of [@ pha-structurefor[Cull@ndiCu2dloys;

.60 castingflidentificationfumber;

.70 propellerBl adelskewl@ngl el{forhigh-skewpropellers).O]

O
O
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18 ALUMINIUM ALLOYS
18.1  Wrought Aluminium Alloys
18.1.1 General Requirements

18.1.1.1 The requirements of sub-chapter 18.1 are appliciblerought 5xxx

(Al-Mg) and 6xxx (Al-Si-Mg) aluminium alloys interdl for use in the

construction of hulls, superstructures and otherimaastructures. They are not
applicable to the use of aluminium alloys at lownperature for cryogenic
applications.

18.1.1.2 The requirements of sub-chapter 18.1 are applicablewrought
aluminium alloy products within a thickness ran@ onm and 50 mm inclusive.

The application of aluminium alloy products outsiie above thickness range
is subject to special consideration by PRS.

18.1.1.3 The designation of aluminium alloy temper (delivdrgat treatment),
defined in the present sub-chapter as “temper @ondi is in accordance with the
requirements of PN-EN 515.

18.1.1.4 PRS may give consent to the use of aluminium alfmgsspecified in the
present Chapter and to alternative temper conditisnbject to a prior agreement
with PRS and a detailed study of the alloy propsrtincluding corrosion resistance
and of the alloy conditions of use (in particulalaing procedures).

18.1.2 Approval of the Manufacturer

All grades of aluminium alloys, including semi-fsied products, shall be
manufactured at works approved by PRS.

18.1.3 Aluminium Alloysand Their Temper Conditions

Depending on the method of manufacture, the allsighation and its temper
condition shall be as given in Tables 18.1.3-1 58d.3-2.

Table18.1.3-1
Rolled products (sheets, strips and plates)

Alloy designation .
S Temper conditiofl
Gradé European designation system
1 2 3

5083 EN AW-5083 [AIMg4.5Mn0.7] 0O, H112, H116, H321
5086 EN AW-5086 [AIMg4] 0, H112, H116
5383 EN AW-5383 [AIMg4.5Mn0.9

[AIMg ] 0, H116, H321
5059 -
5754 EN AW-5754 [AIMg3] 0
5456 - 0O, H116, H321
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D Designation applied at product marking.

2 Designation according to PN-EN 573-1and PN-EN 573-2
® 0 - annealed, H112 — slightly strain hardened freonking at elevated temperature or frgm
a limited amount of cold work, H116 — strain hareér{for Al-Mg alloys with Mg4%, for
which limits for mechanical properties and exfabat corrosion resistance have been
specified), H321 — strain hardened and stabilidédl lardened).

Table18.1.3-2
Extruded products (sections, barsand closed profiles)

Alloy designation T ditior®

Gradé European designation systdm emper condiion

5083 EN AW-5083 [AIMg4.5Mn0.7]

5086 EN AW-5086 [AIMg4] 0O, H111, H112

5383 EN AW-5383 [AIMg4.5Mn0.9]

5059 - H112
6005A EN AW-6005A [AISIMg(A)] T5, T6

6061 EN AW-6061 [AIMg1SiCu] T6

6082 EN AW-6082 [AISi1IMgMn] T5, 76

D Designation applied at product marking

2 Designation according @N-EN 573-1 and PN-EN 573-2

® H111 - annealed with slight strain hardening, T®eled from hot working and artificially
aged, T6 — solution heat-treated and artificiatfgé Other temper conditions as given in Tal
18.1.3-1.

e

Note: The alloy grades 6005, 6061 shall not be usedrettcontact with sea water unless protected
by anodes and/or paint system.

18.1.4 Chemical Composition

18.1.41 The manufacturer is obliged to determine the chahgwomposition of
each cast.

18.1.4.2 The chemical composition of aluminium alloys stamply with the
requirements given in Table 18.1.4.2.

18.1.4.3 The chemical composition, determined by the marufec, will be
accepted by PRS subject to occasional checks iiinegt) by PRS’ Surveyor.
In particular, product chemical analysis may beunegl where the final product
chemistry is not well represented by the analysisifthe cast.

18.1.44 Where the aluminium alloys are not cast in the sameks in which
they are manufactured into semi-finished produ®®S’ Surveyor shall be
furnished by the works in question with full infoation on the product, including
the reference numbers and chemical compositioadi beat.
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Table18.1.4.2
Chemical composition of wrought aluminium alloys”
Other Other
Grade Si Fe Cu Mn Mg Cr Zn Ti element® | elementd
[%] [%] [%] [%] [%] [%] [%] [%] each total
(0] [%]
5083 040 | 040/ 0.10| 0.4+10 4.0+4.9.05-0.25 0.25 0.15 0.05 0.15
5383 025 | 025 0.20| 0710 4.0:52 0.25 0.4 0.15 0.0% 0.15
5059 045 | 050 0.25| 0.6+l 5.0:6.0 0.25 0.4+0.9 0.20 0.65 0.15"
5086 040 | 050/ 0.10| 0.2-0)7 3.5+4.9.05+0.25 0.25 0.15 0.05 0.15
5754 0.40 | 0.0 0.10 080|26+36/ 0.3 0.20 0.15 0.05 0.15
5456 0.25 | 040/ 0.10| 0.5+10 4.7+5.9.05+0.20 0.25 0.20 0.05 0.15
6005A 0.5+0.9| 0.35| 0.30 080 0.4+0.7| 0.30" 0.20 0.10 0.05 0.15
6061 0.4+0.8 0.70| 0.15:0j4 0.15 | 0.8+1.2] 0.04+0.35 0.25 0.15 0.05 0.15
6082 0.7+1.3| 050/ 0.10| 0.4+1j0 0.6+1.2 0.25 0.20 0.10 0.05 0.15

1)
2)
3)
4)
5)

6)

Composition in percentage mass by mass maximuassishown as a range.

Includes Ni, Ga, V and listed elements for whichspecific limit is shown.
Mn + Cr : 0.10 + 0.60.
Mn + Cr:0.12 + 0.50.
Zrmax= 0,20%. The total for other elements does notihelzirconium.

Zr = 0.05 + 0.25%. The total for other elementssgdioet include zirconium.
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18.1.5 Mechanical Properties

18.1.5.1 The mechanical properties of aluminium alloys, delieg on temper

condition, shall comply with the requirements givien Tables 18.1.5.1-1 and

18.1.5.1-2.
Note:

Regard shall be paid to the fact that the mechbprogerties of the welded joints are lower

for strain hardened or heat treated alloys, wioenpared with those of the parent material.

Table18.1.5.1-1
M echanical propertiesfor rolled productswith athickness of 3<t <50 mm?

Roo.2

A[%] min%?

Temper Thickness [MPa] R [MPa]
Grade condition t [mm] min. min. As A
or range 0 mm
or range
o 3<t<50 125 275+350 16 14
H112 3<t<50 125 275 12 10
5083
H116 <50 215 305 10 10
H321 <t<50 215+295 305+385 12 10
o 3<t<50 145 290 17
5383 H116 3<t<50 220 305 10 10
H321 3<t<50 220 305 10 10
@) 3<t<50 160 330 24
H116 3<t<20 270 370 10
5059 20 <t<50 260 360 10 10
H321 3<t<20 270 370 10 10
20 <t<50 260 360 10 10
O 3<t<50 95 240+305 16 14
3<t<125 125 250 8
5086 H112 12.5<t<50 105 240 9
H116 3<t<50 195 275 10 9
5754 0] 3<t<50 80 190+240 18 17
o 3<t<6.3 130+205 290365 16
6.3 <t< 50 125+205 285+360 16 14
3<t<30 230 315 10 10
5456 H116 30 <t<40 215 305 10
40 <t<50 200 285 10
3<t<125 230+315 315+405 12
H321 12.5<t<40 215305 305385 10
40 <t<50 200+295 | 285+370 10

D ElongationAs mapplies for thickness 12.5 mm andh for thickness over 12.5 mm.
2 804 for thickness up to and including 6.3 mm.
% The values are applicable for both longitudinal fradsverse test specimens.
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Table 18.1.5.1-2
M echanical properties of extruded open profiles
with athickness of 3<t <50 mm?

R, i ”
Temper |  Thickness 02 MP& %
Grade condi?ion t [mm] [I;/I:;a] [min.] mi[n. ]1 2
’ or range Aso mm A
0 3<t<50 110 270-350 14 12
5083 H111 3<t<50 165 275 12 10
H112 3<t<50 110 270 12 10
0 3<t<50 145 290 17 17
5383 H111 3<t<50 145 290 17 17
H112 3<t<50 190 310 13
5059 H112 FXt<50 200 330 10
0 3<t<50 95 240 + 315 14 12
5086 H111 3<t<50 145 250 12 10
H112 3<t<50 95 240 12 10
T5 3<t<50 215 260 9 8
6005A 6 3<t<10 215 260 8 6
10 <t<50 200 250 8 6
6061 T6 Xt<50 240 260 10 8
T5 3<t<50 230 270 8 6
6082 6 3<t<5 250 290 6
5<t<50 260 310 10 8
D ElongationAsemmapplies for thickness12.5 mm andh for thickness over 12.5 mm.
2 The values are applicable for both longitudinal aradsverse tensile test specimens.

18.1.6 Freedom from Defects

18.1.6.1 The finished material shall have a workmanlikedimand shall be free
from internal and surface defects detrimentaldontended application.

18.1.6.2 Slight surface imperfections within dimensionaletances may be
removed by grinding or machining.

18.1.7 Dimensional Tolerances

18.1.7.1 The underthickness tolerances of products cannotesk the values
given in Table 18.1.7.1.
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Table18.1.7.1
Underthicknesstolerancesfor rolled products
Nominal thickness Thickness toler?r:l]cr:ne]s for nominal width
(mm] up to 1500 from 1500 to 2000 from 2000 to 3500
3<t<4 0.10 0.15 0.15
4<t<8 0.20 0.20 0.25
8<t<12 0.25 0.25 0.25
12<t< 20 0.35 0.40 0.50
20<t<50 0.45 0.50 0.65

18.1.7.2 Dimensional tolerances other than those given era8.1.7.1 shall be
specially agreed with PRS.

18.1.8 Testing and Inspection
18.1.8.1 Testing Procedures

The shape and dimensions of test specimens amagt@sbcedures shall be in
accordance with the requirements of Chapté¥azt IX.

18.1.8.2 Non-Destructive Tests

Non-destructive testing of materials is not reqiiildowever, the manufacturer
is expected to employ suitable methods of non-deswe testing for the general
maintenance of quality standards.

18.1.8.3 Dimensions

It is the manufacturer’'s responsibility to checke tmaterials for compliance
with the requirements specified in 18.1.7.

18.1.8.4 Verification of Proper Fusion of PressWeldsfor Closed Profiles

For each batch of closed profiles, the manufactsteall demonstrate, by
conducting macrosection test or drift expansion tlest there is no lack of fusion
at the press welds. The drift expansion test dfealtarried out in accordance with
the below requirements:

.1 every fifth profile shall be tested after the finakat treatment. From
batches of five profiles or less, one profile shlltested. Where the length
of profiles exceeds 6 m, every profile shall baedsThe number of tests
may be reduced to every fifth profile if the resuftom the first 35
profiles are found acceptable;

.2 from each profile subjected to tests, two test spews, cut from the front
and back end of the profile, shall be taken;
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.3 the test specimens shall be cut with the ends pdipalar to the axis of the
profile. The edges of the end may be rounded bygfil

4 the length of the test specimen shall comply withiequirements specified
in Chapter 2Part IX;

.5 testing shall be carried out at ambient temperatmé shall consist in
expanding the end of the profile by means of haedesonical steel former
having an included angle of at least;60

.6 the test specimen is considered to be unaccepfatiizan split along the
weld which confirms lack of fusion has been stated.

18.1.85 Corrosion Testing

Wrought aluminium alloys of grades 5083, 5383, 586 and 5456 in the
H116 and H321 temper conditions intended for usmamine hull construction or
in marine applications where frequent direct canteith sea water is expected
shall be corrosion tested with respect to exfaliatand intergranular corrosion
resistance.

The manufacturer shall establish the relationsl@wbeen microstructure and
resistance to corrosion for the above listed allojf&eference photomicrographs,
taken at 500x, shall be established for each temmadition and thickness ranges.
The reference photographs shall be taken fromseasiples which have exhibited
no evidence of exfoliation corrosion and a pittireging of PB or better, when
subjected to the test described in ASTM G66 (ASSHNE test specimens shall
also have exhibited resistance to intergranularosarn at a mass loss not greater
than 15mg/cm2, when subjected to the test describeASTM G67. Upon
satisfactory establishment of the relationship leetwvmicrostructure and resistance
to corrosion, the master photomicrographs and éselts of the corrosion tests
shall be submitted to PRS for approval. Producticactices shall not be changed
after approval of the reference micrographs.

Other test methods may also be accepted subjagréement with PRS.

For batch acceptance of 5xxx-alloys in the H116 HB3Q1 temper conditions,
metallographic examination of one test sample tadiefitom mid width at one end of
a coil, plate or section, taken at random, shaltdreied out. The microstructure of
the test sample shall be compared with the refergatmtomicrographs of the
accepted material in the presence of PRS’ SurveMue. corrosion tests shall be
performed in accordance with ASTM G66 and G67 anedent standards. If the
test results satisfy the acceptance criteria sttesle, the batch is accepted, or else it
shall be rejected.

As an alternative to metallographic examinatiorghebatch may be tested for
exfoliation corrosion resistance and intergranulesrrosion resistance, in
accordance with ASTM G66 and G67 or equivalentdsieats.
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18.1.9 Test Materials
18.1.9.1 Definition of a Batch

A batch consists of products:

— of the same alloy grade and from the same cast,

— of the same product form and similar dimensiansti{e case of plates — the
same thickness),

— manufactured by the same process,

— having been submitted simultaneously to the semeer condition.

18.1.9.2 Location of Test Specimens

Test specimens shall be taken as follows:

— at one third of the width from a longitudinal edgf rolled products;

— in the range 1/3 to 1/2 of the distance frometige to the centre of the thickest
part of extruded products.

18.1.9.3 Orientation of Test Specimens

.1 Rolled products
In general, transverse test specimens are requirédae product width is
insufficient to provide transverse specimens ghéncase of strain hardening
alloys, longitudinal test specimens will be peredtt

.2 Extruded products
From extruded products, longitudinal test specinstradl be taken.

18.1.9.4 After cutting test specimens from the product, etsth specimen shall
be clearly marked, having regard to its locatiod anientation.

18.1.10 Tensile Test Specimens

18.1.10.1 The type and location of tensile test specimen# bhan accordance
with the requirements of ChapterPart IX.

18.1.11 Number of Test Specimens

18.1.11.1 Number of Tensile Test Specimens

.1 Rolled products

One tensile test specimen shall be taken from batdh of the product.
If the weight of one batch exceeds 2000 kg, oneadrnsile test specimen
shall be taken from every 2000 kg of the producfraction thereof, in
each batch. For single plates or for coils weighimge than 2000 kg each,
only one tensile test specimen per plate or caill &e taken.
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.2 Extruded products

For the products with a nominal weight of less thakg/m, one tensile
test specimen shall be taken from each 1000 kiyaction thereof, in each
batch.

For nominal weights between 1 and 5 kg/m, one lernest specimen
shall be taken from each 2000 kg or fraction helieagach batch.

If the nominal weight exceeds 5 kg/m, one tensit specimen shall be
taken for each 3000 kg of the product or fractlwréof, in each batch.

18.1.11.2 Verification of Proper Fusion of PressWelds

For closed profiles, verification of proper fusiamf press welds shall be
performed on each batch in accordance with thanergants of paragraph 18.1.8.4.

18.1.11.3 Corrosion Tests

For rolled products of grades 5083, 5383, 5059650&1 5456 delivered in the
tempers H116 or H321 temper conditions, one tespkais to be tested per batch.

18.1.12 Re-tests

18.1.121 When the tensile test on the first test samplecgsdein accordance
with 18.1.11 fails to meet the requirements of Ehdes two further tests of the
same test sample shall be carried out. If botthe$¢ additional tests comply with
the requirements of theules this test sample and the remaining test sampbes f
the same batch may be accepted.

18.1.12.2 If one or both additional tests do not comply wtitle requirements of
the Rules the test sample shall be rejected, but the ranwimaterial from the
same batch may be accepted, provided that twoeofeimaining test pieces in the
batch selected in the same way, are tested witfazbry results. If unsatisfactory
results are obtained from either of these two pestes then the batch of material
shall be rejected.

18.1.12.3 In the event of any material bearing PRS’ markrigito comply with
the requirements of thieules the mark is to be removed by the manufacturer.

18.1.13 Marking

18.1.131 The manufacturer shall adopt a system of identifina which will
enable all aluminium alloy products to be tracedkb@a the original ladle of metal.
PRS’ Surveyor shall be given full facilities for sacing the products when required.

18.1.13.2 The products shall be marked in accordance withrélyairements of
sub-chapter 1.9art 1X. Additionally, the products subjected to corrostesting
in accordance with 18.1.8.5 shall be marked with lktter “M”, put after the
temper condition designation, e.g. 5083 H321 M.
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18.1.14  Inspection Certificate

For each accepted batch of aluminium alloy produotgpection Certificates
issued by PRS in accordance with the requiremdrggtachapter 1.&art IX.

18.2  Aluminium Alloy Castings
1821 General Requirements

18.2.1.1 The requirements of sub-chapter 18.2 apply to pamts structures of
aluminium alloy castings used in hull structuresbip machinery subject to PRS’
survey.

18.2.1.2 Castings shall be made at manufacturers approvedPR$ and
according to manufacturing process agreed with PRS.

18.2.1.3 All castings shall be free from internal defectdalhwould be prejudicial
to their proper application in service. The surfinish shall be in accordance with
good practice and requirements specified in theaygpl quality plan.

18.2.1.4 The designation of aluminium alloy temper (delivérgat treatment)
defined in the present sub-chapter as “temper Gondlishall be in accordance
with PN-EN 515.

18.2.2 Chemical Composition and Mechanical Properties

18.22.1 The chemical composition and mechanical propentiegluminium
alloy castings shall comply with the requiremerft$able 18.2.2.1.

18.22.2 The values of mechanical properties, given in Tald€.2.1, apply to
sand castings. When metal mould or pressure casinged, higher values of
mechanical properties may be required by PRS. I tase, the required
mechanical properties and sampling procedure bballgreed with PRS.

18.2.2.3 The use of alloys with chemical composition and Inaeical properties
differing from those given in Table 18.2.2.1 shadl specially agreed with PRS.
For alloys having a modified chemical compositi®RS may require a check of
corrosion resistance to be made.
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Table18.2.2.1
Chemical composition and mechanical properties of aluminium alloy castings
Chemical Mechanical propertie§
ST Temper
Grade (European | composition® condition | Reo2 R, A HB
designation system) (basic elements) 2) [Mp'a] [MPa] [%] (approx.
(%] min. min. min. values)
Mg = 4.5-6.5
AIMg5(Si) Si<15

(EN AC- 51400) |Mn<0.45 F 100 160 3 60
Al the remainder
Mg = 8-10,5

AlMg9 Si<25

(EN AC-51200) [Fe<1 I 170 280 8 70
Al the remainder
Si=9-10 F 90 170 2 55

AlSi9Mg Mg = 0.25-0.45

(EN AC-43300) |Mn<0,1
Al the remainder T6 190 230 2 75
Si=10-11.8 F 70 150 6 45

AlSi11 Mg < 0.45 Te _ 180 6 50

(EN AC-44000) (Mn<0.1

Al the remainder

Notes:

D The permissible content of impurities shall be takeecording to recognized standards, e.g.
PN-EN 1706.

2 F — as manufactured, T4 — solution heat-treatednamdrally aged, T6 — solution heat-treated and
artificially aged.

®  Mechanical properties determined on separatelyspesimens.

18.23 Temper Condition

18.2.3.1 If aluminium alloy castings are to be heat treaténd type of heat
treatment shall be determined by the manufactungl r@corded ininspection
Certificate

18.2.3.2 Temper conditions for aluminium alloy castings gigen in Table
18.2.2.1.

1824 Tests

18241 The type and scope of tests of aluminium alloy ingst shall be
determined according to Table 18.2.4.1.
Test samples may be cast directly on castings grbmaast separately.
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Table18.2.4.1
Scope of testsfor aluminium alloy castings

Test Intended Examples of Scope of tests
group application application Type of tests Batch size Number
of tests
Castings subject tg Parts of internal Determination
loads and exposed combustion engines| of chemical per cast
to corrosion pumps, compressorsg,composition
fans, valves Tensile test 1 cast | 2
Parts operating at | Pistons of internal | Determination
high temperature | combustion engines| of chemical per cast
and exposed to | compressors composition
: lubricating and fue Tensile test 1 cast 1
oils, etc. Hardness test each 1
product

18.24.2 The sample thickness shall not be less than thermam wall thickness
of the casting. Where possible, the cooling ofstimples shall be done in conditions
similar to the cooling of castings. In the casecaftings for parts operating under
high loads, the thickness of the samples shallbeoless than the thickness of the
highest loaded wall of the part and shall be indidan the drawing.

Where samples shall be taken directly from cast stope of the tests shall be
agreed with PRS.

18.2.4.3 Tensile tests shall be conducted to determine psigdss, tensile
strength and elongation. Subject to agreement VARS, the yield stress
determination may be omitted. Where castings foalkgize pistons are tested,
PRS may also omit the tensile test and be satigfitdhardness determination.

18.2.5

Castings shall be submitted for inspection in daelwcondition, with gating
system, heads and burrs removed. The surfacesnsitdle hammered or treated in
any way which may obscure defects.

Before acceptance, all castings shall be visuatBmened by PRS’ Surveyor.
Where practicable, the visual examination shallluithe inspection of internal
surfaces. Unless agreed otherwise, the verificatfatimensions is the responsibility
of the manufacturer.

Castings to be used for the manufacture of itenesadimg at high loads shall be
subjected, at the request of PRS’ Surveyor, todestructive tests.

Where required by thRules castings shall be pressure tested before thé fina
acceptance. These tests shall be performed in riwenqce of PRS’ Surveyor.
The casting drawing shall contain information aé thiorking pressure in the tested
cavity and the test pressure.

In the event of any casting proving defective dyrsubsequent machining or
testing, it shall be rejected notwithstanding thecpding acceptance procedure.

I nspection of Surface and Work Quality
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18.26 Repair of Defective Castings

18.2.6.1 General Requirements

The procedure of defective castings repair shadigreed with PRS. The procedure
of defect removal and weld repair shall be in adaoce with Chapter 2Bart IX. The
defects shall be removed in such a way as to ettableroper welding procedure to be
used. The resulting grooves shall be subsequentlyng smooth after complete
elimination of the defective material and veriflednon-destructive tests.

The manufacturer shall maintain full records ofaiep and subsequent non-
destructive tests traceable to each repaired gadilrese records shall be available
to PRS’ Surveyor, on request.

18.2.6.2 Weld Repairs

If it has been agreed between the manufactureP&fsl that a casting can be
repaired by welding, the requirements specifiecChapter 23Part IX shall be
complied with.

The welding procedure shall be tested by the mahwufar to demonstrate that
satisfactory mechanical properties can be obtaafiteal heat treatment specified in
18.2.3.

18.2.7 Marking

18.2.7.1 The manufacturer shall adopt a system of identifica which will
enable all finished castings to be traced to thgiral ladle of metal. PRS’
Surveyor shall be given full facilities for so tiag the castings when required.

18.2.7.2 Castings shall be marked in accordance with thairegents of sub-
chapter 1.9Part IX.

18.2.7.3 Where small castings are manufactured in large eusnbmodified
arrangements for identification shall be speciatiyeed with PRS.

18.2.8 Inspection Certificate

For accepted aluminium alloy castinggsspection Certificates issued by PRS
in accordance with the requirements of sub-chapi@rPart IX. In addition to
particulars specified in sub-chapter 1Bart IX, Inspection Certificateshall
contain the following information:

.1 non-destructive tests results, where applicable,

.2 details of heat treatment, including temperaturektelding times,

.3 pressure test results, where applicable.
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19 REQUIREMENTSFOR MANUFACTURE OF ANCHORS
19.1 General Requirements
19.1.1 Application

19.1.1.1 The requirements of the present Chapter apply temats, manufacture,
tests and acceptance of anchors, shanks and asttdkdes produced from cast or
forged steel, or fabricated by welded rolled sphaties and bars.

19.1.1.2 Any changes to the design and manufacturing proslea be agreed
with PRS.

19.1.2 Anchor Types

With regard to holding power at sea, the typesnchars covered include:
.1 ordinary anchors (refer #@art 11l — Hull Equipment

— stockless Hall anchor,

— Admiralty type anchor,

.2 high holding power (HHP) anchors (refeRart 11l — Hull EQuipment)
.3 super high holding power (SHHP) anchors (referP@art 11l — Hull
Equipment).

19.2 Materials
19.2.1 Materialsfor Anchors

Anchors shall be manufactured from materials mgetie requirements of the
present Parbf theRules,as indicated below:

.1 cast steel anchor flukes, shanks, swivels and &wckhall be
manufactured and tested in accordance with thereggents specified in
Chapter 13,Part IX and comply with the requirements for castings of
welded construction. The steel shall be fine gtegated with aluminium.
The use of other grades of steels for the manufadfiswivels shall be
specially agreed with PRS;

.2 forged steel anchor pins, shanks, swivels and $mackhall be
manufactured and tested in accordance with theresgents specified in
Chapter 12Part IX. Shanks, swivels and shackles shall comply whigh t
requirements for carbon and carbon-manganese steelswelded
construction. The use of other grades of steelsttfer manufacture of
swivels shall be specially agreed with PRS;

.3 rolled billets, plates and bars for anchors faliieca shall be
manufactured and tested in accordance with tharexgants specified in
Chapter 3Part IX;

4 rolled bars intended for pins, swivels and shackigsall be
manufactured and tested in accordance with theéregants specified in
Chapter 3Part IX.
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19.22 Materialsfor Super High Holding Power (SHHP) Anchors

19.2.2.1 In addition to the requirements specified in subptbr 19.2.1, SHHP
anchors shall be produced in accordance with thenmahtoughness requirements
specified below.

19.2.2.2 The base steel grades in welded SHHP anchors kbadlelected in
accordance with the requirements specifie@amt 11 — Hull for hull members of
class Il. The welding consumables shall satisfy theghness for the base steel
grades in accordance with the requirements spddifieChapter 24Part 1X. The
toughness of the anchor shackles for SHHP anchat meet that for grade 3
anchor chain in accordance with the requiremergsiBped in Chapter 2Rart IX.
The toughness of steel castings for SHHP anchaié Isé not less than a Charpy
V-notch energy average of 27 J at the temperatude @.

19.3 Manufacture of Anchors
19.3.1 Tolerance

19.3.1.1 The clearance on either side of the shank withinstmackle jaws shall
be not more than 3 mm for small anchors up to &derweight, 4 mm for anchors
up to 5 tonnes weight, 6 mm for anchors up to neésnwveight and shall not exceed
12 mm for larger anchors.

19.3.1.2 The shackle pin shall be a push fit in the eyeshefshackle, which
shall be chamfered on the outside to ensure ggbthttss when the pin is clenched
over on fitting. The shackle pin to hole tolerasball be not more than 0.5 mm for
pins up to 57 mm and 1.0 mm for pins of larger aditan

19.3.1.3 The lateral movement of the shank shall not exc8edlegrees
(Fig. 19.3.1.3).

Fig. 19.3.1.3
Allowable lateral movement of shank
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19.3.2 Waeélding of Anchors

Welded construction of fabricated anchors shalinagle in accordance with the
welding procedure specification approved by PRSIdilig shall be carried out by
the manufacturer approved by PRS. Welders shatl kalid PRS’ qualification
test certificates; the welding consumables usedl beaapproved by PRS. Non-
destructive tests shall be carried out in accoreamth the requirements specified
in sub-chapter 19.4.2.

19.3.3 Heat Treatment

19.3.3.1 Components for cast or forged anchors shall begolpheat treated,
i.e. fully annealed, normalized or normalized aathpered in accordance with
the requirements specified in Chapters 12 andPaRg, IX.

19.3.3.2 Fabricated anchors may require stress relievirey afelding depending
on the weld thickness. Stress relieving shall beiath out as indicated in the
approved welding procedure specification. Stresviag temperatures shall not
exceed the tempering temperature of the parentriaate

19.3.4 Freedom from Defects

All parts shall have a clean surface and be freen ftracks, notches, inclusions
and other defects that would impair the performasfdée product.

19.35 Repairs

Any necessary repairs to forged and cast ancha# Isé accepted by PRS’
Surveyor and carried out in accordance with theairepriteria indicated in
Chapters 12 and 1®art IX. Repairs to fabricated anchors shall be accepted by
PRS’ Surveyor and are to be carried out in accaslamith welding procedure
specification agreed with PRS, following the partareof the welding procedures
used in construction.

19.3.6  Anchor Assembly

Anchor assembly and fitting shall be made in acaocé with the design
details. Securing of the anchor pin, shackle piswivel nut by welding shall be
made in accordance with the agreed procedure.

19.4 Testing and Certification
1941 Proof Load Test

Proof load tests shall be carried out by an apputdgsting facility. Proof load
testing for anchors shall be carried out in acaocdawith the requirements
specified below considering the anchor type.
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19411 Testing of Ordinary Anchors

.1 The proof load, as per Table 19.4.1.1, shall bdiegpn the arm or on the
palm at a spot which, measured from the extrenfithe bill, is one-third
of the distance between the bill and the centréhefcrown as shown in
Figs. 19.4.1.1-1 and 19.4.1.1-2.

Fig. 19.4.1.1-2 Admiralty type anchor

In the case of stockless anchors, both arms shalk$ted at the same
time, first on one side of the shank, then revessatitested on the other.

.2 Anchors of all sizes shall be proof load testedhwiite test loads specified
in Table 19.4.1.1.

.3 Before application of proof test load, the casthams shall be carefully
examined to be sure that castings are reasonalely 6f surface
imperfections of harmful nature. After proof loasting, the anchors shall
be examined for cracks and other defects. Additipnstockless anchors
shall be examined for rotation of their heads ottexr complete angle
(4

™ /. In every test, the difference between the gaaggths (see Figs.
19.4.1.1-1 and 19.4.1.1-2) where one-tenth of ¢élgired load was applied
first and where the load has been reduced to orb-t# the required load

from the full load is not to exceed 1%.
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Table19.4.1.1
Proof load testsfor anchors
Mass Proof test Mass Proof test Mass Proof test Mass Proof test
of anchor load of anchor load of anchor load of anchor load
[ka] [kN] [ka] [kN] [ka] [kN] [ka] [kN]
1 2 3 4 5 6 7 8
50 23.2 1250 239 5000 661 12500 1130
55 25.2 1300 247 5100 669 13000 1160
60 27.1 1350 255 5200 677 13500 1180
65 28.9 1400 262 5300 685 14000 1210
70 30.7 1450 270 5400 691 14500 1230
75 32.4 1500 278 5500 699 15000 1260
80 33.9 1600 292 5600 706 15500 1270
90 36.3 1700 307 5700 713 16000 1300
100 39.1 1800 321 5800 721 16500 1330
120 44.3 1900 335 5900 728 17000 1360
140 49.0 2000 349 6000 735 17500 1390
160 53.3 2100 362 6100 740 18000 1410
180 57.4 2200 376 6200 747 18500 1440
200 61.3 2300 388 6300 754 19000 1470
225 65.8 2400 401 6400 760 19500 1490
250 70.4 2500 414 6500 767 20000 1520
275 74.9 2600 427 6600 773 21000 1570
300 79.5 2700 438 6700 779 22000 1620
325 84.1 2800 450 6800 786 23000 1670
350 88.8 2900 462 6900 794 24000 1720
375 93.4 3000 474 7000 804 25000 1770
400 97.9 3100 484 7200 818 26000 1800
425 103 3200 495 7400 832 27000 1850
450 107 3300 506 7600 845 28000 1900
475 112 3400 517 7800 861 29000 1940
500 116 3500 528 8000 877 30000 1990
550 124 3600 537 8200 892 31000 2030
600 132 3700 547 8400 908 32000 2070
650 140 3800 557 8600 922 34000 2160
700 149 3900 567 8800 936 36000 2250
750 158 4000 577 9000 949 38000 2330
800 166 4100 586 9200 961 40000 2410
850 175 4200 595 9400 975 42000 2490
900 182 4300 604 9600 987 44000 2570
950 191 4400 613 9800 998 46000 2650
1000 199 4500 622 10000 1010 48000 2730
1050 208 4600 631 10500 1040
1100 216 4700 638 11000 1070
1150 224 4800 645 11500 1090
1200 231 4900 653 12000 1110

Proof loads for intermediate mass shall be detexdchby linear interpolation.
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19.4.1.2 Testing of High Holding Power (HHP) Anchors

The HHP anchor shall be proof load tested with ltdsd required by Table
19.4.1.1 for an anchor mass increased by 33%edeal to 1.33 times the actual
mass of the HHP anchor. The proof load test praeednd examination procedure
for HHP anchors shall comply with those for ordinanchors specified in sub-
chapter 19.4.1.1.

19.4.1.3 Testing of Super High Holding Power (SHHP) Anchors
.1 Anchor proof |oad test

2

19.4.2

The SHHP anchor shall be proof load tested withldlael required by
Table 19.4.1.1 for an anchor mass increased by 106%equal to 2 times
the actual mass of the SHHP anchor. The proof teatl procedure and
examination procedure for SHHP anchors shall comgith those for
ordinary anchors.

Anchor inspections and additional tests

After the proof load test, all SHHP anchors shalldurface inspected
by the dye penetrant method or by the magnetiigiarnethod.

All surfaces of cast anchors shall be surface ictgge The criteria
for assessment of the casting surface defects lshalpecially agreed with
PRS in each patrticular case.

Each cast anchor shall be examined by ultrasosts ta way of areas
where feeder heads and risers have been removedtsred weld repairs
have been carried out. Ultrasonic tests and therigrifor assessment of
defects shall be specially agreed with PRS. Weldadhors shall be
inspected at the welds.

In justified cases, at sections of high load oswpect areas, PRS may
require volumetric non-destructive examination;. eugfrasonic test or
radiographic test to be carried out.

PRS’ Surveyor may require additional tests of thechar, e.g. the
hammering test and the drop test of cast anchdre tarried out.

Product Tests

19.4.2.1 Product Test Programmes

PRS may request that either programme A or progeshall be applied.
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Table19.4.2.1-1
Applicable programmesfor each product form
Item Product test Product form
Cast components Forged components  Fabricated/welded
components

1 2 3 4 5
1 Programme A | Applicable Not applicable Not appiea
2 Programme B | Applicabfe Applicable Applicable

1) Charpy V-notch impact tests shall be carriectoutemonstrate at least 27 J average’@r0

Table19.4.2.1-2
Product test requirementsfor programmesA and B
Programme A Programme B
Drop test -
Hammering test -
Visual inspection Visual inspection
General non-destructive tests General non-destructive tests

- Extended non-destructive tests

The scope of general and extended non-destruatises,tdepending on the
anchor type, is given in Tables 19.4.2.5-1, 19542and 19.4.2.6.

19422 Drop Test

Each anchor component (fluke and shank) is indaliguraised to a height
of 4 m and dropped on to a steel slab. The staklshall be suitable to resist the
impact of the dropped component.

19.4.2.3 Hammering Test

After the drop test, hammering tests are carrigdoaueach anchor component
(fluke and shank) which is slung clear of the gbumsing a non-metallic sling,
and hammered to check the soundness of the compd@dnkammer of at least 3 kg
mass shall be used.

19.4.2.4 Visual Examination

After the proof load test, visual examination dfadcessible surfaces shall be
carried out. Inspected components shall be frea facks.

19.4.25 General Non-destructive Tests

After the proof load test, general non-destructiests shall be carried out
as indicated in Tables 19.4.2.5-1 and 19.4.2.5-2.
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Table 19.4.2.5-1
Scope of general NDT for ordinary and high holding power
(HHP) anchors
Item Location NDT method
1 2 3
1 Castings PT or MT
2 Weld repairs PT or MT
3 Forged components Not applicable
4 Fabrication welds PT or MT
Table19.4.2.5-2
Scope of general NDT for SHHP anchors
Item Location NDT method
1 2 3
1 Castings PT or MT and UT
2 All surfaces of castings PT or MT
3 Weld repairs PT or MT
4 Forged components Not applicable
5 Fabrication welds PT or MT
19426 Extended Non-destructive Tests
After the drop test, extended NDT shall be caribedl as specified in Table
19.4.2.6.
Table19.4.2.6
Extended NDT for ordinary, high holding power (HHP)
and super high holding power (SHHP) anchors
Item Location NDT method
1 2 3
1 Castings PT or MT and UT
2 All surfaces of castings PT or MT
3 Random areas of castings uT
4 Weld repairs PT or MT
5 Forged components Not applicable
6 Fabrication welds PT or MT
19.4.2.7 Repair criteria

If defects are detected by non-destructive tessairs shall be carried out in
accordance with para. 19.3.5. For fracture and wmdeess detected in drop test or
hammering test, repairs are not permitted anddhgonent shall be rejected.



Requirements for Manufacture of Anchors 187

1943 Massand Dimensional Inspection

Unless agreed otherwise, the verification of masd dimensions is the
responsibility of the manufacturer. The proceduffe ntass and dimensional
inspection shall be agreed with PRS’ Surveyor. Tiess of the anchor shall
exclude the mass of the swivel, unless this istegral component.

19.44 Re-tests

The requirements concerning re-tests are spedifisdb-chapter 2.Rart IX.
1945 Marking

19451 Anchors shall be marked in accordance with the irements of sub-
chapter 1.9Part IX, having regard to the below requirements.

19.452 Admiralty type anchors and anchors with solid ashall be marked
on the anchor shank, close to the connection Wwihatms.

19.45.3 The marks shall be struck (drawn or cast) on aiapgcojection or
framed, e.g. with a sett.

19.45.4 Anchors with movable arms which meet the requirasiei theRules
shall be stamped on the shank and each fluke. ©ftuke, these markings shall be
approximately at a distance of two-thirds from tipeof the bill to the centre line
of the crown on the right hand fluke looking fronetcrown towards the shank.

19.45.5 Additionally, the unique cast identification shak cast on the shank
and the fluke.

19.4.6 Ingpection Certificate

For accepted anchorfspection Certificatds issued by PRS in accordance
with the requirements of sub-chapter 1Rart IX In addition to particulars
specified in sub-chapter 1.&art IX, Inspection Certificateshall contain the
following information:

1. anchor type,

2. proof test loads,

3. details of heat treatment,

4. marking (drawn or cast ) applied to anchor.

19.4.7 Painting

Anchors (all types) shall not be painted untiltelits and inspections have been
completed.
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20 ANCHOR CHAIN CABLESAND ACCESSORIES
20.1 General Requirements
20.1.1  Scope

20.1.1.1 The requirements of the present Chapter apply ttenmads, design,
manufacture and tests of anchor chain cables andssaries used for ships
classified by PRS.

20.1.1.2 Where studless short link chain cables are used thi¢ consent of
PRS, they shall comply with recognized standardsaterial specifications agreed
with PRS.

20.1.1.3 The requirements concerning chafing chain for Emecy Towing
Arrangements (ETA) are given in sub-chapter 20.6.

20.1.2 Chain Cables Grades

Depending on the nominal tensile strength of thaircltable steel used for
manufacture, stud link chain cables are divided iGrades 1, 2 and 3, while
studless short link chain cables — into GradesdlLZanThe values oR, for these
grades are given in sub-chapter 1P&rt IX.

20.1.3 Approval of Chain Manufacturer

Anchor chain cables and accessories shall be matauéa by works approved
by PRS.

20.2 Materials

20.2.1 Scope

The requirements of sub-chapter 20.2 apply to dobgeels, forgings and
castings used for the manufacture of anchor chatites and accessories.

20.2.2 Requirementsfor Material Manufacturers

20.2.2.1 All materials used for the manufacture of anchoaichcables and
accessories shall be supplied by manufacturersoapgprby PRS. Approval is not
required for Grade 1 steel bars.

20.2.2.2 Materials suppliers or chain cable manufacturerall seubmit, for
information, specification for Grade 3 steel barke specification shall contain
such data as manufacturing process, deoxydatiatigeachemical composition,
heat treatment, mechanical properties, etc.
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20.2.3 Rolled Sted Bars

Rolled steel bars used for the manufacture of cballes and accessories shall
comply with the requirements given in ChapterRart IX.

20.24 Sted Forgings

20.24.1 Unless provided otherwise in the present Chaptegel $orgings used
for the manufacture of chain cables and accessaiwdl comply with the
requirements specified in Chapter P2yt IX.

20.2.4.2 The chemical composition shall comply with the sfegtion approved
by PRS. The steel manufacturer shall determinehleenical composition of every
heat of material.

20.2.4.3 The stock material shall be supplied in the agdodondition. Finished
forgings shall be properly heat treated, i.e. ndized, normalized and tempered or
qguenched and tempered, whichever is specifiechiorelevant steel grade in Table
20.3.5.1.

20.25 Sted Castings

20.2.5.1 Unless provided otherwise in the present Chaptegel £astings used
for the manufacture of chain cables and accessaiwdl comply with the
requirements specified in Chapter P2yt IX.

20.2.5.2 The chemical composition shall comply with the $fiesttion approved
by PRS. The foundry shall determine the chemicahpmsition of every heat of
material.

20.2.5.3 All castings shall be properly heat treated, i@nmlized, normalized
and tempered or quenched and tempered, whichespeisfied for the relevant
cast steel grade in Table 20.3.5.1.

20.2.6 Materialsfor Studs

20.2.6.1 The studs shall be made from rolled, cast or forgiel or of steel
corresponding to that of the chain cable.

20.2.6.2 The use of other materials, e.g. grey or nodulast ¢eon is not
permitted

20.3 Design and Manufacture of Chain Cablesand Accessories
20.3.1 Design

20.3.1.1 Chain cables shall be manufactured according evaelt standards, e.g.
PN-ISO 1704. Typical chain cable designs are gineigs. 20.3.1-1 to 20.3.1-7.
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The dimensions, given in the figures, are a mtipfl the nominal diameter of the
common link.

The dimensions, given in brackets, apply to endvelwand studless link
connected with the swivel.
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Fig. 20.3.1-5 Joining shackle Fig. 20.3.1-6 dBhackle
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3.3

9.7
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125
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Fig.20.3.1-7 Swivel

20.3.1.2 A length of chain cable shall consist of an odd banof links. Where
the chain design does not comply with the aboveuirements and where
accessories are of welded construction, drawingsngji full details of the
manufacturing process, including heat treatmentl $¥& submitted to PRS for
approval.

20.3.2 Dimensions and Dimensional Tolerances

20.3.2.1 The shape and dimensions of links and accessdrads comply with
PN-ISO 1704 or technical documentation approveBR$3.

20.3.2.2 Dimension tolerances of the link nominal diameteeasured at the
crown, shall not exceed the values given in Tabl8.2.2.

Table 20.3.2.2
Nominal diameted Negative dimension tolerances The plus dimension tolerance
[mm] [mm]
d<40 -1
40<d<84 -2 o
84 <d<122 -3 5%d
d>122 -4

20.3.2.3 The cross-sectional area of the crown shall haveewative tolerance.
Dimension tolerances of the weld diameter shall mlgmnwith the manufacturer’s
specification agreed with PRS.

Dimension tolerance of the link diameter, measwaetbcations other than the
crown, shall be within (& 5%)d.

20.3.24 The maximum allowable tolerance on assembly, medsaver a length
of 5 links, with the chain cable under tension raftee proof load test, shall be
within 0%,+2.5%.
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20.3.25 All other dimensions are subject to a manufactutimigrance+2.5%,
provided that all of the final link parts of theach cable fit together properly.

20.3.2.6 Studs shall be located in the links centrally ahdight angles to the
sides of the link. The studs of the final link ack end of any length may also be
located off-centre to facilitate the insertion loé §oining shackle.

The following tolerances are regarded as beingreifiein the method of
manufacture and will not be objected to, provideat the stud fits snugly and its
ends lie practically flush against the inside @& link (see Fig. 20.3.2.6):

X — off-centre distance: maximum 10% of the nomdiameterd;
a —deviation: maximum %

Fig. 20.3.2.6 Stud location in the link

20.3.2.7 The following tolerances are applicable to accessor
— nominal diameter: 0%,+5%,
— other dimension:2.5%.

20.3.3 Manufacturing Process

20.3.3.1 Stud link chain cables shall be manufactured bghfldbutt welding
method from Grade 1, 2 or 3 steel bars.

Manufacture of the links by drop forging or steabting is permitted. Studless
Grade 1 and 2 link chain cables with the nominahditer not exceeding 26 mm
may be manufactured by pressure butt welding.

20.3.3.2 Accessories such as shackles, swivels and swivadkids shall be
forged or cast in steel of at least Grade 2, butlower than the steel grade from
which the chain was made.

Subject to PRS’ consent, the above accessoriebmafwelded construction.

20.3.4 TheWselding of Studs

The welding of studs shall be in accordance with agproved, by PRS,
procedure, having regard to the following condision
— the studs shall be made of weldable unalloyessl;st
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the studs shall be welded at one end only, pposite to the weldment of the

link. The stud ends must fit the inside of the limkhout appreciable gap;

— the welds shall be carried out in the downharsitiom, by qualified welders
using suitable welding consumables;

— all welds shall be carried out before the finedthtreatment of the chain cable;

— the welds shall be free from defects liable tpainthe proper use of the chain.
Undercuts, end craters and similar defects shakresnecessary, be ground off.

PRS may require that the tests of welding chaiunlsstshould be carried out to

ascertain that the proposed welding techniqueiiatsa.

20.35 Supply Condition

20.35.1 Depending on the steel grade, chain cables andssmtes shall be
supplied in one of the conditions specified in Ba?0.3.5.1.

Table20.3.5.1
Supply condition of chain cables and accessories

Grade Chain cable Accessories
1 As welded or normalized -
2 As welded or normalized Normalized
3 Normalized, normalized Normalized, normalized
and tempered and tempered
or quenched and tempered or quenched and tempered

Note:
D Grade 2 chain cables made by forging or castia] bk supplied in the normalized condition.

20.3.5.2 The heat treatment of chain cables and accesstbridisbe performed in
each case before the chain tests.

20.3.5.3 The mechanical properties of finished chain cablesaccessories shall
comply with Table 20.4.3.3.

20.3.6 Freedom from Defects

20.3.6.1 All individual parts of the chain cable shall haeeclean surface
consistent with the method of manufacture and dieliree from cracks, notches,
inclusions and other defects impairing the perforoeaof the product. The flashes
produced by upsetting or drop forging shall be propremoved.

20.3.6.2 Minor surface defects may be ground off so asaedea gentle transition
to the surrounding surface. Remote from the croveallgrinding up to 5% of the
nominal link diameter may be permitted.
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20.4 Testing and I nspection Certificate of Finished Chain Cables
2041 Proof and Breaking Load Tests

20.4.1.1 The finished chain cables shall be subjected toptoef load test and
the breaking load test in the presence of PRS’'&unv The chain cables shall not
fracture or exhibit cracking during the tests. $pleattention shall be given to the
inspection of the flash-butt weld, if present. Bus purpose, the chain cables shall
be free from paint and anti-corrosion media.

20.4.1.2 Each chain cable (27.5m) shall be subjected to aofpload test
according to the requirements given in Table 2(24.asing an approved testing
machine.

Table20.4.1.2
Formulaefor proof load and breaking load tests
Test Grade 1 chain Grade 2 chain Grade 3 chain
Proof load 0.0068d? (44—0.0&) 0.00981d% (44-0.0&) | 0.0137%? (44—0.08&)

[kN]

Breaking load | 0.00981d? (44—0.0&) 0.0137%° (44-0.08&d) | 0.01961d° (44—0.0&d)
[kN]

Note: d — nominal diameter, [mm].

20.41.3 The breaking load shall be determined on threeslinkn the case of
stud link chain cable or five links — in the cadestudless link chain cable. The
links concerned shall be made in a single manufiacficycle, together with the
chain cable and shall be welded and heat treatdditwiOnly after this they may
be separated from the chain cable in the presene®$’ Surveyor. The breaking
load shall be in accordance with Table 20.4.1.2e Theaking load shall be
maintained for a minimum of 30 seconds.

20.4.1.4 Where the required breaking load for large diametdbies is greater
than the capacity of the testing machine — the gyt scope of alternative testing
methods shall be specially agreed with PRS.

20.4.2 Re-tests

20421 Where the breaking load test on three link specifiadis, a further
specimen may be taken from the same length of atadife and tested. If the re-
test fails, the length of the chain cable shaltdjected.

If the manufacturer so wishes, additional thre& kpecimens may be taken
from the remaining lengths and subjected to breptest. If one such test fails, the
entire set of lengths shall be rejected.
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20.4.2.2 Where the proof load test fails, the defectivediskall be replaced, the
new links being subjected to local heat treatm€&he chain cable length shall be
subjected to a further proof load test. An invettign shall be also made to
identify the cause of the failure.

20.4.3 Mechanical Testsof Grade 2 and 3 Chain Cables

20.4.3.1 For Grade 2 and 3 chain cables, mechanical testrspas as required
in Table 20.4.3.1 shall be taken from every fouethgth. For forged or cast chain
cables where the batch size is less than fourhengte sampling frequency will be
by heat and heat treatment charge. Mechanical $bsté be carried out in the
presence of PRS’ Surveyor. Location of the testigpens is given in Fig. 11.6.3,
Part IX. The tests shall be carried out in accordance sutiichapter 11.®art 1X.
Re-tests shall be in accordance with 11.Batt IX.

Table20.4.3.1
Extent of mechanical testsfor finished cables and accessories

Number of test specimens
Method of Supply -
Grade manufacture | condition? | Tensile test of parerjt Impact test
material parent material| weldment
1 flush-butt welded AW NR NR NR
N
flush-butt welded AW 1 3 3
2 N NR NR NR
drop forged or N 1 32 NA
cast
flush-butt welded| N, NT, QT 1 3 3
3 drop forged or | N, NT, QT 1 3 NA
cast
D AW — as welded\ — normalized, NT — normalized and tempered, Qiienched and tempered.
2 For chain cables, Charpy V-notch impact is not iregl
NR — not required, NA —not applicable

20.4.3.2 To take the required set of specimens, an addltlovidor, where links
are small, a link or several link shall be provideda length of chain cable. The
mechanical test specimens shall not be taken flensame length as that from
which the breaking test three link specimens hasenbprepared. The specimen
link shall be manufactured and heat-treated togetité the length of chain cable.
The additional links shall be made in accordandé ttie requirements of 20.4.1.3.

20.4.3.3 The mechanical properties of completed chain callesll be in
accordance with the values specified in Table 2034.
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Table20.4.3.3
M echanical propertiesof finished chain cables and accessories
Tensile test Impact tedt
Impact energy [J]
Grade Re R, | Al | z [ Test min.
[MPa] . ; temperature
: [MPa] min. min. o
min. ["C] Parent
. | Weldment
material
1 NR NR NR NR NR NR NR
2 295 490-690 22 NR 0 27 27
3 410 min. 690 17 40 o? 60 50
—20 35 27

D Average value from 3 test specimens. One indiVidaéue only may be below the specified

average value, provided it is not less than 70%haff value.
Testing shall normally be carried out &t@
NR — not required

2)

20.4.4 Marking

Chain cables shall be marked in accordance withréfggiirements of sub-
chapter 1.9Part IX, having regard to the requiremegtgen below.

Both ends of the chain cable length, as well as@kssories which meet the
requirements of the present Chapter, shall be stdmjith at least the marks given
in Fig. 20.4.4.

Certificate No.

PRS’ stamp

Fig. 20.4.4

20.45 Ingpection Certificate

For accepted chain cablésspection Certificatés issued by PRS in accordance
with the requirements of sub-chapter 1Rart IX In addition to particulars
specified in sub-chapter 1.&art IX, Inspection Certificateshall contain the
following information:

.1 nominal diameter and weight,

.2 proof and breaking loads,

.3 heat treatment parameters,

4 marks stamped on the chain.
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20.5 Testing and I nspection Certificate for Accessories

20.5.1 Proof Load Test

All chain cable accessories shall be subjectetiéqtoof load test according to
the requirements of Table 20.4.1, prescribed f@mgilien chain grade and diameter.

20.5.2 BreakingLoad Test

20.5.2.1 From each manufactured batch (the same gradeasizbeat treatment
batch) of 25 items or less of shackles, swivelsyashshackles, large links and end
links, and from each manufactured batch of 50 itemfess of Kenter shackles,
one item, selected at random, shall be subjectethédbreaking load test. The
tested item cannot be further used.

20.5.22 PRS may waive the breaking load test if:

— the breaking load has been demonstrated atntleeai acceptance tests, and

— the mechanical properties of each manufacturéchbd@ave been determined,
and

— chain cables accessories have been subjectedntdestructive tests, agreed
with PRS.

20.5.2.3 The accessories which have been satisfactorilgdest the prescribed

breaking load appropriate to the chain, may be usegrvice at the discretion of

PRS where the accessories are manufactured witbltbeing:

— the material having higher strength charactesstihan those specified for the
part in question (e.g. Grade 3 material for Gradé&n), or

— the same grade as that of the chain, but witle&sed dimensions subject to the
successful procedure tests that such accessomessardesigned that the
breaking strength is not less than 1.4 times tlsqguibed breaking load of the
chain for which they are intended.

20.5.3 Mechanical Properties

20.5.3.1 From each batch, a set comprising 1 tensile testisgn and 3 impact
test specimens shall be taken in accordance w&hrd@quirements of sub-chapter
11.6,Part IX.

20.5.3.2 The test results shall comply with the requiremegiteen in Table
20.4.3.3. Re-tests shall be carried out in accarelamith para. 20.4.2. Enlarged
links and end links need not be tested, provided they are manufactured and
heat treated together with the chain cable.

2054 Marking

Accessories shall be marked in accordance withetygirements of sub-chapter
1.9,Part IX. Additionally, the marking shall contain the chaable Grade.
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20.55 Ingpection Certificate

For accepted accessoriéisspection Certificatés issued by PRS in accordance
with the requirements of sub-chapter 1Rart IX. In addition to particulars
specified in sub-chapter 1.8art IX, Inspection Certificateshall contain the
following information:

.1 nominal diameter and weight

2 proof and breaking loads,

.3 heat treatment parameters,

4 marks stamped on the accessories,

5 length.

20.6 Chafing Chain" for ETA Equipment?

D Chafing chain — short chain segment constitutiregethd of a towing or mooring rope protecting

from the rope chafing against the chock.
ETA (Emergency Towing Arrangements) equipment arggements for towing a ship which has
lost its propulsion or steerability as a resulbofakdown.

2)

20.6.1 Application

The requirements of the present sub-chapter ampltheé chafing chain for
chafing gear of Emergency Towing Arrangements (EWih specified working
load (SWL) of 1000 kN (ETA1000) and 2000 kN (ETABQOChafing chains
other than those specified can be used subjegfremment with PRS.

20.6.2 Approval of the Manufacturer

The chafing chains for ETA equipment shall be maotired at works
approved by PRS, in accordance with the manufaxgyocess agreed with PRS.

20.6.3 Materials

The materials used for the manufacture of the obgathain shall comply with
the requirements set forth in sub-chapter 2Ba2t 1X.

20.6.4 Design, Manufacture, Testing and Acceptance of Chafing Chain

20.6.4.1 The chafing chain shall be designed, manufactuestied and accepted
in accordance with the requirements set forth machapters 20.3, 20.4 and 20.5.

20.6.4.2 The arrangement at the end connected to the sworgpand the

dimensions of the chafing chain are determinechbytype of ETA. The other end
of the chafing chain shall be fitted with a peasgbd open link allowing
connection to a shackle corresponding to the tfpeT&\ and chain cable grade.
A typical arrangement of such chain end is showFign 20.6.4.2.
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Common links
(diameter = d)

Studless end link

i Enlarged link

Pear shaped
open link

towards towing

5.75 d approx

pennant

Fig. 20.6.4.2 Typical outboard chafing chain end

20.6.4.3 The chafing chain links shall be common links afoslink type Grade 2

or 3.

20.6.4.4 The chafing chain shall be able to withstand akirgy load not less
than twice the SWL. For each ETA equipment, the inalndiameter of common
link for chafing chains shall comply with the vatugiven in Table 20.6.4.4.

Table20.6.4.4
Nominal Diameter of Common Link for Chafing Chain

Type of ETA Nominal diameter of common lirdk,, [mm]
Grade 2 Grade 3
ETA 1000 62 52
ETA 2000 20 76
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21 STEEL WIRE ROPES
211  General Requirements

21.1.1 The requirements of the present Chapter are ayicto steel wire
ropes used in cargo handling gear, towing, moo@nghoring equipment and life-
saving appliances subject to PRS’ survey.

21.1.2 Wire ropes shall be manufactured in works apprdwed®RS and shall
comply with the requirements specified in tRelesor material specifications
(standards) agreed with PRS.

21.2 Manufacture

21.21 Steel wires used for the manufacture of ropes dtale a round cross-
section, be galvanized and have 1550, 1770, 108060 MP&’tensilestrength

The use of wires with a tensile strength differieom that specified above shall
be specially agreed with PRS.

2122 Ropes intended for running rigging shall be madmfrinc coated class"B
wires.

Ropes for standing rigging, as well as towing, nmgpiand anchor ropes shall
be made from zinc coated clas8 wires.

2123 The fibre cores (FC) of the ropes shall be madeeof natural fibres (sisal,
manila) or new synthetic fibres (polyethylene, pobpylene, polyamide).

The main core shall be constructed of at leastréds and shall constitute
a single length, of the same diameter and structareopes of less than 8 mm in
diameter, one-strand fibre cores are permitted.

21.2.4 Where wire-rope cores are used, these shall bé istiependent wire-
rope cores (IWRC). Independent wire strand coreSQ)imay be used in ropes of
less than 13 mm in diameter (in ropes with gredi@meter, only where provided
for by recognized standard), as well as in alltitayler ropes.

21.25 Where steel core is included in the wire crossi@ecthe wires used for its
manufacture shall be of the same tensile strergthed of the wire ropes.

21.2.6 Inthe completed rope, all wires shall be lubridateprotect them against
corrosion. Natural fibre cores shall be treatechvahticorrosive and rotproofing
compounds insoluble in sea water and containindp@eacids nor alkalis.

Wires and natural fibre cores shall be covered wattmpatible lubricants.

D Designation according to PN-EN 10264-2.
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213 Tests

2131 Each rope shall be tested to destruction to detertiie actual breaking
load of the completed rope.

Additionally, not less than 10% of wires in the eaghall be subjected to reverse
bend test, torsion test and the zinc coating ingpedn accordance with PN-EN
10264-2.

21.3.2 The minimum breaking loaB,, of the rope shall be calculated from the
formula (according to PN-EN 12385-2):

d’[R K
Fon= ————— , [kN 21.3.2
min 100( [ ] ( )

where:

d - the rope nominal diameter, [mm],

R, — rope strength class,

K — the rope minimum breaking load factor (see Tabl8.Z).

21.3.3 The test length of the tensile test sample shathpyp with the
requirements given in Table 21.3.3 and Fig. 21.3.3.

Table21.3.3
Ropetest length acc. to PN-1SO 3108

Rope diameted Specimen minimum test length
[mm] [mm]
d<6 300
6<d<20 600
d>20 30 xd

] )

Fig. 21.3.3

21.34 For the purpose of testing, from each manufacttwpd of up to 10 000 m
in length, of the same nominal diameter, wire gtlertlass, zinc coating class and
the rope construction, one test sample shall bentakom the rope of 10 000 m in
length and above — two test samples, one at eatch en

21.35 When performing the breaking test, the breakingl Ishall be applied
quickly until 80% of the minimum breaking load, @alated according to formula
(21.3.2), is obtained, and then the load shallg@ied slowly so that the stress in
the rope will rise at a speed of approx. 10 MPa/s.
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21.3.6 The actual breaking load of the rope is obtained ifreakage of at least
one strand occurs. If the specimen breakage oagilhén a distance less than
50 mm from the machine grip and the minimum bregkoad is not obtained, the
test shall be considered as not reliable and e teepeated.

21.3.7 Table 21.3.7 presents steel wire ropes for genapglication, having
regard to the rope construction (class), conswuoctif strands and the minimum
breaking load factors.

Table21.3.7
Steel wireropes (acc. to PN-EN 12385-4)
Class Examples of wire Construction The rope and core minimum
cross-section¥ breaking load facto?
Ropé Strand K, K, Ks
1 2 3 4 5 6 7
6x7 6x7-FC 6x7 1-6 0.332 0.359 0.38B
8x7 8x7-FC 8x7 1-6 0.291 0.359 0.404
6x19 6x19S-FC 6x19S 1-9-9 0.330 0.356
6x25F-FC 6x25F 1-6-6F-12
6x19W 1-6-6+6
6x26WS 1-5-5+5-10
8x19 8x19S-IWRC 8x19S 1-9-9 0.293 0.356
8x25F-IWRC 8x25F 1-6-6F-12
8x19W 1-6-6+6
8x26WS 1-5-5+5-10
6x36 6x36WS-IWRC 6x31WS 1-6-6+6-12 | 0.330 0.356
6x41WS-IWRC 6Xx36WS 1-7-7+7-14
6x41WS 1-8-8+8-16
6x49WS | 1-8-8-8+8-16
6x46WS 1-9-9+9-18
8x36 8x36WC-IWRC 8x31WS | 1-6-6+6-12 | 0.293 0.356
8x36WS 1-7-7+7-14
8x41WS 1-8-8+8-16
8x49WS | 1-8-8-8+8-16
8x46WS 1-9-9+9-18
6Xx35N 6x35NW-FC 6x28NW | 1-5-5+5/12 | 0.317 0.345

6x23NW 1-6-6+6/14
6x34NW 1-6-6+6/15
6x35NW 1-6-6+6/16
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1 2 3 4 5 6 7
6x19M 6x19M-WSC 6x19M 1-6/12 0.307 0.362
6x37M 6x37M-FC 6x37M 1-6/12/18 |  0.295 0.395 0.346
18x7 17x7-FC 17x7 1-6 0.328 0.328
18x7-FC 18x7 1-6
34(M)x7 34(M)x7-FC 34(M)x7 1-6 0.318 0.318
36(M)x7 1-6
35(W)x7 35(W)x7 35(W)x7 1-6 0.360 0.350

Y Type of core: FC — fibre core, IWRC — independeinewope core, WSC — independent wire

strand core.

Construction of strands:

— with linear contact ; S — Seale, W — Warringtd- Filler,

— with combined linear contact; WS — Warrington/Seale

— multi-operations coiling; M — point contact, Neembined contact.

K; — factor for stranded ropes with fibre cores (&rgyer rope) or fibre centre (non-rotating
ropes),

K, — factor for stranded ropes with independent wope core,

Ks; — factor for stranded ropes with wire strand do-rotating ropes).

2)

3)

21.4  Ingpection of Surface and Work Quality

21.41 Compliance of the construction, diameter and ottemameters of the
rope with the requirements of the present Chaptdrtiae order conditions shall be
verified by external examination and measurements.

21.42 The ends of all steel wire ropes shall be proteatginst unstranding by
bonds.

After removal of the bonds from the ends of theewiope, the strands in the
rope and wires in the strands shall not unstranshal unstrand to such an extent
that they can easily return to their initial pasiti

21.4.3 The actual diameter of the rope shall be measurethe rope straight
unloaded section in two points, spaced at least 1 m
In each of the points, at least two measuremengdl €& made in two,
perpendicular to the rope axis, directions, betwa&nopposite strands.
Dimension tolerance of ropes with 8 mm and moreashinal diameter shall be
within:
—1%, +4% for ropes with strands constructed exclusivéhyioes,
—1%, +6% — for ropes with strands constructed of fibreeso

215 Marking

Steel wire ropes shall be marked in accordance sithichapter 1.®Rart 1X.
Additionally, the marking shall contain the follavg particulars:
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rope construction (class),
rope length,

rope nominal diameter,
minimum pre-strain force, kN,
colil (reel) No.

abrwihPE

21.6 Ingpection Certificate

For accepted ropefnspection Certificatds issued by PRS in accordance with
the requirements of sub-chapter 1Bart I1X. Additionally, the following
particulars shall be given:
rope nominal diameter
rope actual diameter,
rope length,
rope construction,
rope lay (type, direction),
wire strength,
wire surface treatment,
the actual breaking load,
coil (reel) No.

CoNoUhwN PR
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22 FIBRE ROPES
221 General Requirements

22.1.1 The requirements of the present Chapter are apfgita fibre ropes used
in towing, mooring equipment, cargo handling géfe;saving appliances and other
equipment provided on ships subject to PRS’ survey.

22.1.2 Fibre ropes shall be manufactured at works apprdye®RS and shall
comply with the requirements specified in tReles or material specifications
(standards) agreed with PRS.

22.2 Manufacture

22.21 Fibre ropes shall be manufactured from new nafiyeds (sisal, manila)
or new synthetic fibres (polyamide, polyester, pobpylene, polyethylene).

22.2.2 The basic parameters of stranded or plaited fibpes shall comply with
the relevant standards agreed with PRS.

22.2.3 Ropes and the rope strands shall constitute aeslaggth, without joints
on standard length in delivery or a smaller length.

22.2.4 Ropes shall be manufactured in accordance with RNED 9554 to
ensure dimensions stability, resistance to thectffef sunlight (for synthetic
ropes), mould and bacteria (for natural fibre rgp&®opes shall be resistant to
petroleum products.

The content of titanium dioxide in the polyamidedgpolyester ropes cannot
exceed 0.05%. The ropes shall be heat treatedk tthdi strand and to stabilize
dimensions.

2225 Ropes shall be identified with a thread or tapesilgarecognizable
despite getting dirty, wet or fading. The tape khalat least 3 mm wide and shall
be printed with the number of the relevant ISO dtad and a reference number
identifying the manufacturer. The maximum distam@ween two consecutive
marks shall be 0.5 m.

223 Tests

22.3.1 Each rope shall be tested to destruction to deterriie actual breaking
load of the completed rope.

Each type of rope shall be additionally subjectede time, to ageing in
accordance witiPublication No. 40/P — Non-Metallic Materiatand subsequently
to tensile test according to the requirements efpttesent Chapter.

The mechanical properties shall not be reduced d@nerthan 30% in relation to
the initial value.
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22.3.2 The effective lengths of test samples and the tygetesting machine
grips are given in Table 22.3.2 and Figures 2213.22.3.2-2 and 22.3.2-3.

Table22.3.2
Effective lengthsacc. to PN-EN 1SO 2307

Type of rope Type of testing maching  Minimum effective length.,
grips [mm]

Synthetic ropes with reference

number< 10 all types 400
"cors de chasse” 400

Synthetic ropes with reference [,

number > 10 and < 20 pins 1000
wedge grips -

Synthetic ropes with reference | pins 20002

number= 20

Natural fibre ropes all types 2000

3 |f the length of the lay is greater than 360 min,is to be increased to 5 lengths.

Fig. 22.3.2-1 The effective length for wedge grips testing machine, applicable tesop
with reference numbet20

r — limiting marks for standard tekt, — the effective length measured under zero tension

ZZS
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Fig. 22.3.2-2 The effective length for pin grip testing machine, applicable to ropes
with reference number 20

r — limiting marks for standard test,, — the effective length measured under zero tension,
w — two marks on test specimen
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Fig. 22.3.2-3 The effective length for cors de chasse testing machine, applicahlepes
with reference numbex 20

r — limiting marks for standard test, — the effective length measured under zero tension
w — two marks on test specimen

22.3.3 The test results shall comply with the requiremeen in standards or
material specifications agreed with PRS.

2234 At the purchaser’s consent, the actual breaking fgaf three-strand, four-
strand, eight-strand and twelve-strand rope wittreeace number greater than 44 may
be determined from the formula:

Fe=F,-n-f, (22.3.4)

— number of threads in the rope;

Fy, — the average strength of threads,
n
f. — correction facto?.

22.35 The elongationE, in percentage, during the breaking test of syithe
ropes shall be determined from the formtia
E= % [100 [%] (22.3.5)
2
where:
L, — the gauge length of the rope sample under lisitiass, [mm];
L; — the gauge length of the rope sample under thessstequal to 50 of the
required minimum breaking load, [mm].

22.4  Ingpection of Surface and Work Quality

Compliance of the rope construction, circumferead other dimensions with
the relevant standard or material specificationged with PRS shall be verified
by external examination and measurements.

The defects which disqualify the rope are: mouldtiplamelting, the smell of
rot or burning.

Criteria for the rope resplice and retirement avergin PN-EN 1SO 9554.

D E.g. acc. to PN-ISO 2307.
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225 Marking

Ropes shall be marked in accordance with the remeinés of sub-chapter 1.9,
Part IX. Additionally, the marking shall contain the follawg particulars:

.1 constituent material,

2 manufacturer’s identification and the country afyor,

.3 reference number,

4 delivery length,

5 declaration of conformity to standard relatinghie tonstituent material

22.6  Ingpection Certificate

For accepted ropetnspection Certificatas issued by PRS in accordance with
the requirements of sub-chapter 1.Bart IX. Additionally, the following
particulars shall be given:
constituent material,
rope construction (number of strands, lay of a repe),
treatment of rope,
reference number,
confectioning length,
reference to standard relating to the constitueatenal.

oubdwiPk
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230 WELDINGO
23.10 Generald

23.1.10 TheOrequirementsOspecifiedinCOChapter [123apply CtoCwel dingCof Cithed
structures$ubj ectoliechni cal (survey by (IPRSLduringboththei rLtonstruction[and
repair.\Works(isinghivel dinglprocesses(ilor[@onstructi onlor [Hepai r[of [Suchlstructures
shall thavelvalidlapproval (by (PRS[TolthelWwel dinglin[ihel$copel¢overingihelivork [
performed.[

WeldersCshall TholdivalidCPRSChualificationCtertifi cates el evant[totheCwork
performed.[

WelderUqualificationUcertificatesif or (wel dingUof LithelstructuresUsubjecttol]
technical [survey [by[[PRS[arellssuedlinCaccordancelwith[Publication[No.[8P [3-[]
Principl esfor [ExaminationlofWelders.[]

23.1.200 Whenthelwel dingUprocessUisUperformedUinOthelopenUair, JatCll owL
temperaturelandChighChumidity, [lmeans[shal | (belprovidedtolénsureltheltequired
quality[of (ivel dedjoints. [Preheating, [dlependi ngLonihelfypelandihi cknessLof [The
weldedthaterial s,[@slwel | [@sl@ambientfemperaturelshal | Beldgreedwith[PRS. [

23.1.30 Structureldocumentationlshall [dontai nlihformationion(@l | ivel ded(jointslinl
thelstructure, [indi cati ng: [y pelof [thelwvel ded(jloi nt, By pelaf ivel d, iivel d[dimensions, [
wel digrooveldi mensions, [helthi ckness(iransitiontnbutt el dsivherelel ements[of [
different(thicknesslarelwel ded.(]

Theselparti cul arsiinay belgi venlinEheldrawingslor [inEheWWVel dingEabl e, ivhichd
shall[donstitutelanlintegral [part[df thelstructureldocumentation.]

23.1.40 Edgesiof(structuresibbelvel dedishall Belpreparediinlaccordancewithithe
techni cal [documentati onl@ndmethods@pproved Dy [PRS. [

23.1.50 Theledgeslpreparedforiiveldinglshal | tbelfreefromloil,[$cal elfust, paint[]
andSubstancesiwhi chiflormlatlaieryTow@emperaturelSuch@s[snow, hoarfrost,[étc. (I
Wel dingCof Cstructurestvith[theCshopCprimer O sCpermitted, CprovidedtheCpaint[isC]
approvedby[PRS[aslnothaving(significantharmful [&ff ect[ontheldual ity [of ivel ded]
jointslinCaccordancelvith[Publication[INo.[22/P[F+TestingLof (@erwel dable[Bhopl]
Primers.(]

23.1.60 Welding[3egquencelshall (be[3uchlBsiolAvoidlexcess veltesidual [$tresses]
andpermanent(distortions.[]

23.1.70 Welding[under vaterCandwel dinglof [(thelStructures,[thelbther [sidelof [
whichlisihldontactivithiwater[shal | Beldgreedwith(PRS.0

I nspectionsLof [Winderwater livel ded{jloi ntslshal | helperf ormedlin[accordancelvith]
thelrequirements $pecifiedlin[Publication[No.[B4/P [-1nspectionLof (Uhderwater [
WeldedlJoints.O



212 Material s@ndWelding[l

23.1.800 When(plates,[sheets,[patcheslorBheli kelarelwel dedlinto@fi gidlcontour,[
processi ngCmeasureskshal | Chetakento[decrease thestresses[due toCwel ding.[
Openinglwithl¢l osedperimeterlisi¢onsi deredolhavelaTi gidléontour [ Conelof its(]
dimensi onslisllkessthanBOLpl atelthi cknesseslihlthelparti cul ar [place.[

23.1.90 Straightening of O structures isd allowed within reasonabled limits.(
Straighteninglhay [(Beldonelby (heati ngWith(theltiselof loadlor Wi thout Ibad; [damagel]
tolthe[eldCor[platelsurfaceld sChot[permitted. (T he[heatingtemperature during]
straighteninglivel dedhull [structural [$teel [shal | (ot [éxceed (65009 CLanddhel heati ng[]
processishall [Aot[éhangelthelstructural [properti eslaf thelmaterial . (]

Strai ghteni ngCby Oheating, Cwi thCsi mul taneousOwater-cool i ng, COmay CheCused, [
providedthat(thelstrai ghteni ngCprocedurelshal | Chelagreed COwith[CPRSCandCthed
personnel [qualificationslareldonfirmed.[]

ThelhethodIof [Meati ngl@ndlihtensity [df [dooli ng, [asiwel | [sthelhaxi mumlheating]
temperaturelshal | Be@ppropriatelfiorthelproperti esland(ihi cknessiof [thelaterial .[]

23.1.100 Heat[ireatmentCafterCvel dinglisCrequiredCintheltase[ivhenTesidual
thermal [Stresses[shal | (beleli mi nated. [T helfly peldf (heat[freatment[shal | beldetermined]
accordingtolihelproperti esLof [Thelmaterial And[shal | Ibelagreedvith(PRSIn[éach[]
particular(@ase.[]

23.1.110 Theldomponentsiinadelof¢old-benthull [Structural [Steel (nay elivel dedd
without[heat [@reatmentLif [(Ihelinner tadi usLof (bendi nglisLgreater [Ehan[B1i mesthel]
platelthickness.[]

23.1.120 Hydrogen-controlledCwel dingCeonsumabl esCshal |l [belprotectedCagainstd
humidity [@ndshall (beldri ediplaccordi ngdiofhelmanuf acturer’ siiecommendations[]
priorioldpplication.l]

23.20 WeldingdfShipHull@ndiisEquipment

23.2.10 ConsumablesTorwveldingCparticul arChormal CandChigher CstrengthChul | O
structural [Steel [grades(shal | helSel ectedlin@ccordancelWithT able23.2.1-1,Whereasd
consumabl esIfor Cwel dingUhi ghUstrengthlstructural Osteel Cshal | Cbeldsel ectedinC
accordancelwith(Tablel23.2.1-2.[]
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Table23.2.1-101
Consumablesifior el dingmor mal [@ndhigher [Strengthd
hullStructur al [Steel [gr adesO

Gradeslof [ HullStructural [Steel [grades(T
weldingd AH32[| DH32[] EH320 FH32[]
consumables’] AH BY| P EDl Ay} pHasr) EHasr] Frasr] 0| PHA0| EHA0IFHAOT
10 xd| O] O] O O 0 0 0 0 O O O
1Y xd| O O] O| %20 0 0 0 0 0 O O
20 xO| xO| xO| O 0 0 0 0 0 O 0 O
2yOd xO| xO xO] O X[ X[ [ O O 0 0 O
2v400) gl Yg| Yoj o| xo x0 0 0| xa| xa| D 0
30 xO| xO| xO| x0o| O 0 0 0 O 0 0 0
3y0 xO| xO] xO] xO X[ X[ X[ O O 0 0 O
3v400 gl Yg| Yo Yol xo x0 xO 0| xa| xa| xa| o
4Y [0 xO| xO] xO] xO X[ X X[ xO O 0 0 O
4v400 gl Yg| Yo Yol xo xO x0 x0 | xa| xa| xo| xO

D8 welding@onsumabl es@pprovedor ivel dingsteel [6f [GradesiA H40, IDHA40, EEHA0@NAFHA0Mnay [
bellisedorQvel dingEheltorrespondi nglgradesiof (hormal [$trengthhul | Structural [Steel [Subjectfoll
PRSlagreementlih@ach(particul ardase.[]

35 Weldingldonsumabl esaf [Gradel1Y [Enay hellisedHor el dinghigher Btrengthhul Structural Steel O
up25hmiihithicknesslT]

90 GradeMotation[of Wel dingldonsumabl esfor [Semi -automati clivel ding lisSuppl emented Wi thiletter [$;
gradeMotati on[of [@onsumabl eslfor [@utomati civel ding isSuppl ementedwiththefol lowingTetters: O
TO —Oforfvo-runiiechnique,

MO —Oforhulti-runiechnique,
TME-Ofor@Evo-run@ndhulti-runiechniques.O]
Example:[3YS,BYT,3YM,BYTM,[3Y40S.0

23.2.2[0 Where[hormal CtrengthChull Cstructural Csteel DisltolbeljoinedCwithChigherd
strengthlhul | Structural [Sted , [Thelivel dingLéonsumabl esCf (Thellovest[gradelintended
fortheselsted sihay Bellsed.[]

23.2.30 Wherefivoldifferent(steel [gradesiarefbbel]bined, thelwel dingldonsumables
intended(fior (i gher[Or Tower[strengthishal | Belused.

23.2.40 Hydrogen-controlledvel dingtonsumabl esl{e.g.[basi c-typel & ectrodes) ]
shall [Belused(for Wel dingthelfol | owinglél ements: [

—[Jassembly[jbi ntsbetween(Sections,]

—[all ButtsiandSeams[of theliceDel tlof [shel | [plating, [

—[Jelementslof (Tongitudinal framing,l]

—[Obutthwvel dsiof thull [8lementsimorelfhan20[fhmlih(thi ckness, ]

—[Jthick-walledleél ementsi(sternframe, [Stem, [étc.),[]

—[Obutthwel dshivel dedlihtheldl osed@and gtiff [di rcumferenceldonditions.[

23.2.500 Whenljbining(sted [0f [Gradelk, ThelGradelElsteel [with(steel [af [Other [Strength(l
level,[@sivel | [@slhi gher [trengthl@ndhelsted [for Boil ersiandipressurelvese s, ydrogen-
controlledivel dingldonsumabl esishall Beltisedlih@ccordancelith(T abl e24.4.5.00

WhenOvel dingthi ghCstrengthCstedl , Chydrogen-controlledvel dingCeonsumabl esC]
shall belusedlihldccordancelwith(Table[24.10.6.[

O
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Table23.2.1-20]
Selection(of[donsumabl esffior Weldinghighlstrengthlsteel [
Gradelof (] HighlstrengthlSteel [grades
Coﬁgﬂggi[]gjggg Ea201) F420 A0 Eagory Fasor] A0 Esoor) Fsoor} A0 Essor] Fsso S5201 Ee20r) Fe20q A0 E600r] Fegor]
3420 xd| O 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0
4Y 420 xO0| xd| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5Y420) x0| xd| xa| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3Y 460 xO| O O] xo| O 0 0 0 0 0 0 0 0 0 0 0 0 0
4Y 460 xO| xao| o xa| xo| O 0 0 0 0 0 0 0 0 0 0 0 0
5Y 460 xO| xo| xa| xa| xa| xo] O 0 0 0 0 0 0 0 0 0 0 0
3Y500 xd| O O] xa| O O] xa| O 0 0 0 0 0 0 0 0 0 0
4Y 500 xO0| xa| o xa| xa| o] xo| xdo| O 0 0 0 0 0 0 0 0 O
5Y500] x0| xd| xa| xa| xo| xo] xo| xa| xa| O 0 0 0 0 0 0 0 0
3Y550] 0 0 0 0 0 Ol xa| O Ol xa| O 0 0 0 0 0 0 0
4Y55[] 0 O 0 0 0 Ol xa| xa| o] xo| xo| O 0 0 0 0 0 0
5Y 550 0 0 0 0 0 Ol xa| xa| xa] xo| x0o| xa| O 0 0 0 0 0
3Y620 0 0 0 0 0 0 0 0 Ol xa| O Ol xa| O 0 0 0 0
4Y 620 0 0 0 0 0 0 0 0 O] xa| xa| o] xo| xdo| O 0 0 0
5Y 620 0 O 0 0 O 0 0 0O O] xa| xa| xa] xo| xo| xd| O O 0
3Y690 0 O O 0 O 0 0 0 0 0 O Ol xa| O Ol xa| O O
4Y 690 0 0 O 0 0 O 0 0 O 0 0 Ol xa| xa| o] xo| xdo| O
5Y 690 0 0 0 0 0 0 0 0 0 0 0 Ol xa| xa| xa] xO0| xO| xO

Gradelfiotati on[af Mvel di ngldonsumabl eslfior [Semi -automati chivel di nglisiSuppl ementediwi thEhellketter [$; [gradelfiotati onl6f [Gonsumabl esfor [@utomaticl
multi-runiwel ding=2withtheletter 1.0
Example:[3Y 69S,[3Y 69M.
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23.2.600 TackOwelds[shall (belperformedionlybyWwelders tertifiedCby[PRSCandO
usi nglthelSamelvel di ngldonsumabl esiivhi chl@relequi redor wvel dingthelparticul ar
structure. [T ackWel dsishal | Belfreefromldefectslthat i ghtiimpai rfhelqual ity [of fhed
wel ded(joi nts.[At[Theliequestof [ThelPRS[Surveyor, fack vel ds[shal | heléxamined]
forltracksCorlother[defects.[Any[defectiveltack Welds[shall (beleut[dut[tolsound
metal [@nd(shal | Bere-welded.

Wherelfack el dslareladelby el dersimot[¢ertified by PRS, [They [shal | el¢ut ]
outlimmediatelybeforeiwel ding.[]

23.2.70 LiftingCeyelplate[positions[shall ChelfreelfromtrackslAndlaminations]
whichishall BeldonfirmedBy [thelfesul tslof Adequatelfests, [€.g. [l trasoni cliesting.[]

23.30 WeéeldingofM achinery

23.3.10 ThedrequirementsCspecifieddinCsub-chapter[123.30applydtoOwel dingd
of [fhel¢omponentsLof Lnachi nery (tnadefromihelparent[metal , [lisingLéonsumabl esl]
whichful fil ThelfequirementslSpecifiedlin(thelrel evant Partsiof [the[Rul es.(Wel ding[!
of [domponentsithadelfromimaterial slother thanthoselSpecifiedlihthe[Rul esishal | [Be[]
agreedwith(PRS.[

23.3.200 Consumablesfor[wel dingCmachineryshall Cbelsol kel ectedlas tolsuit[]
thelparti cular[3teel [grades,(With[duetegardpai d(iolTheltequirementsi$pecifiedlin]
paragraphs123.2.1,0123.2.20and123.2.4,0asO0wel | DasOtheOsteel Omanufacturer’ sO
recommendations,[parti cul arlyihfheldaseldf [Steel [Gther Than(fiul | [Structural [Steel .[]

23.3.30 Wherelthe[tomponent[partslof Lmachinery[arel$ubjected@olhighl$ervicel
temperaturelor [@relin[contactWith[¢hemical ly [activelmedi a,livel ding[lconsumabl es]
shall (BelSel ectedhavingriegardibfheseldperatingldonditions.]

23.3.400 WhenQveldingléomponent[partslof [fhelshi plmachinerytadelfromlsteel (1
30mhm0n(ihicknessLandlover, (hydrogenlcontrolledWel dingleonsumabl es[shal | e[
usedtolensurel thelresi stancelof [the[lwvel ded[jointCtolcoldtracking.[Wel dingD
operations[shall Chelso[performedCas toavoidiol drackingbytechnological
processesL](preheating, 1 heat[Jtreatment, 1 limitati on] of L theldminimumOambientd
temperature, [étc.).[]

23.3.500 Welding(dfpropellershaftsiandidrankshaftsishal | Belagreedwith(PRS.]

23.3.600 PRSOmaygivelconsent[JtolthelJusellof wel ding,build-upOwelds,[]
metalli sation[@ndlother [methodsflor [bepai r[0f [Shi phachi nery, [provi ded(Sati sfactory [
test[resultsCarelobtai nedCaccordi ngCtothelJprogrammellagreed CwithCOPRSHand
suitability[of fThelwel dinghethodfor @lGiven(Structurelisidonfirmed.[]
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23.40 Weéelding(ofBoiler siandPressur el essels[]

23.4.10 Welded$eamsLof [(hoilersf@ndpressurelVessel sshall belsolmarkedasio
enabl elidentification(of Thelwel derhvholperformediheiwel d.O

L ongitudinal CandCei rcumferenti al Cvel dsCof CheadersCandCarumsCof [hoil ersCand
pressurelvessel sishall Beléxecutedlasbuttiwel ds.(]

WhereButtiwel dsl@relimpracti cabl e, [thelSel ected jbi ntithethod@andworkmanship]
technol ogy(arelsubjectfbPRS[acceptancelinléachlparticul ar[dase.]

L ongitudinal CandCtircumferenti al CseamsCof [hoilerCdrumsshal | (belmadelWwith[
back[3ealinglriun,éxceptldasesiivherelihelwel djoi nt{actor hasbeenfakenléqual Hol
orllesslthan(0.7.0]

Single-sidelbuttlivel dingLonbacki ngLstri pstiorminglihelvel dlioot Lis[$ubj ect ol
PRS[acceptancelihleéachlparticul arldase.]

Cut-outsCandCbpeningsinthelboilershell (shal l Cbe, CasFar Cas[practi cabl e, 5o
| ocated(@siniot folinterceptthelongitudinal [ordircumferential el dslof [boil er [drums]
orbefiangent@hereto. T helini nimumdi stancebetweenfheltol e@ndivel dishal | ot
bellessthan3{ meslihelpl atelfhi ckness, However Mot TessthanB0mm. 0

Thelpossibility [0f el ding, [fblthelBoiler [drum, femporary i ttingsidsedfor [@ssembly, [
clampsior(dther[fittingslisiSubjectfoPRSEcceptancelinléachlparticul arldase.[]

23.4.200 Consumablestbrihelvel dinglof Hoil ers@ndipressurelessel sishal | BelSuitabl e
for[fhelgradelof [Stedl [fobellisedlin[donstructi on, Eakinglintolaccountfhelfequirements]
specifiedliniparagraphs(23.2.1,[23.2.2[@nd[23.2.4, [ashivel | [s[Thelsted [nanufacturer’ s
recommendations,[parti cularlyih[fheldaselof [Steel [Gther Thanful | Structural [Sted .0

23.4.3[0 Hydrogen-controllediwel dingldonsumables, [e.g.[bas c-ty pelél ectrodesishal | (1
bellisedfor Wel ding[Cl assIiboil ersiandpressureliessal s.[Other el dingldonsumabl es]
may [Belisedfor el ding (Tl assl @ndl | Boil ersiandpressureitessel slif they [@relhade]
fromiinall oyedisteel [@ndtheljbintthi cknessidoesfiotléxceed20[im.

23.4.40 Heatlireatment(df Doilersiandipressurelvessel sishall beleff ectedlinlaccordancel]
with(thelre evantlstandardsiandiihelstedl [hanuf acturer’ sirecommendations.[]

Wel ded[joi ntsLof L&l ementsivhi ch, Lduelfolsi zelor[$pecial Leonstructionlthereof,[]
cannotbelsubjectedfolstressiel i ef (heat [freatmentas@vhol elfinay [belSubmittedfod
thisfreatment(ih(Secti onsSubj ectfb[PRS[acceptancelih@achparticul ar[dase.(]

Stressiridl i ef (heat[freatment[shal | [tonsi sthinwiniformheati ng@suffi ciently ivide
areald ongltheljbintdverthelidth@pprox. B meslihelpl atelthi ckness.[

23.4.500 WhenCmanufacturingCpressurelyessels,[boilersCandCheatCexchangersCof
Class Cor1,thelivel dtestCassembli esCshal | Cbelmadetoltheck (thelimechanical
propertiesihfheldaseldf: (]

—[Opiecelproduction;]

—[Oseriesiproduction3-Londhedirstpi ece, [dshvel | Caslintheltaseldf (hovel [y pesiof [
structuresior@ppli cation(of [ew hateri al siandfiew hethodsiof el ding.[]
PRShay [fequi relthat thelwel d(festlassembli es[shoul d[al solbelmadefor [Structures[]

of [Classl1.[0

ad
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23.4.600 ThelveldiestCassembliesshallbel$olatachedTolihelboil erCorpressure]
vessel fhat[fhefest@ssembl y [is[@ldonti nuati onof theljoi ntlof theoil er[or [pressure]
vessel . [T helvel dCof theltestCassembly [hal | Cbelimadelinthe[$ameltechnol ogical
conditionslihiwhi chlthelwel dinglof thelboil er[dr [pressurelvessel lisiperformed.
Afterhon-destructivelfesting, [fhelfol | owingL$peci mens shal | helfakenfrom(ihel]
test[@ssembliesiand(iested: [
—[OoneButtiwel difransverseliensil elfiestSpecimen, [
—[Oonelfransverselbend(fest[Speci men(for Moot Bendiest,
—[Oonelfransversebend(iestSpeci men(for FaceBendiest, [
—[OthreelCharpyV -notchliest[Specimens.
Thele¢onditionsLof LeuttingLout[Thel$peci mensiromiheliest(assemblieslandihel]
conditionsCof [testingCshal | Fulfil thelrequirementsspecifiedlin[sub-chapter[24.3,0
having(rfegardiiblthe@ppropriatelmethod@ndfechni queldf el ding.[]

23.50 Weldinglof Pipelines]

WeldingLof [pi pelinesLshal | belperformedLin[&ccordancelwithihelfequirements]
specifiedin[PublicationMo.23PZHPr efabrication(of [Pi pelines..[]

23.60 Weldingof(StainlessiS$teel sl

Whenivel dinglstai nlessisteel sl$pecifiedlin[Chapter (8, [Thelfol | owinggui delines]
shall [Belobserved: [

—[OweldingC¢onsumabl esised3hal | (helApproved@ndi$olsel ectedihat[Thelivel ded]
jointCcorrosionlCresi stancelkorrespondstothat[of (thelparentCimetal Candthel
mechani cal [properti esLof [(thelivel dedjointLtorrespondliolthoselof [thelWvel ded]
steels,[d

—wel ding(shal | belperformediwith@lowheatihput,[]

—[Oferriteldontentinfthelwel dishal | (Belat[@Tevel [Bdequatelfor thelwel dediSteel s, [

—[Jadequatellevel [0f (6l eanness(shal | belprovidediblpreventimpuritiesfromigetting]
intofhelwel diandiblprotectfhelpl atel@andivel dedjointfromdamageland(Scratch. [

23.70 Weldinglof[$tainlessSteelswithlother [Steel s

Whenlwel ding(stai nl ess(steel sliwvith[other [Steel s, [theluvel dingimethod@ndiwel ding[]
consumabl es(shal | (belSolSel ected@sfolduaranteethelivel diproperti esiSuitabl elfior the
weldljbint@pplication.

23.80Weldinglof [Clad[Steelswith[AusteniticStainlessiSteel sl

Whenhwel ding(dl adsteel s, thelfloll owinglgui delinesishal | Beldbserved: O

—[OweldingCeonsumabl esised[3hal | thelApproved@nd3olsel ectedhatThelivel ded]
jointCtorrosionlres stancelbnthelk delbf [tladdinglslkimilartolthatCof (theld
cladding,]

—wel ding(shal | belperformediwith(@Towheatinput,[]

—[Ofirst,CunalloyedC$teel sCshal | Chelwel dedCusingtheltonsumabl esCtorresponding]
tolthat(Steel [gradel{runs135, [SeelFig.[23.8),0

O
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—[the[jointConthelsidelof [tladdingl$hal | lhavelat[least[iwoltunsiof veldlmetal .[]
TheirstftunCshal | thelivel dedvithCnaterial (havinghi gher [(Cr[andNi [¢ontent, (]
thel$econdTunishal | helivel dedlvith[inaterial s[$uitabl eor [¢l adding, [Asshown]
inlFig.[23.8.0

unalloyedisteel
6""runC] —[tolbelWel dediithmaterial sthavinghigher [Cr
‘ andNi [dontent]

7™ Aun0 —toObelwel dedCwithOmateri al sOsuitabl eCIf or
cladding

%
U

Fig.[23.8[V ethod0f vel ding(dl adSteel s[]

4 Y 3
7)1
% 717X 2 1-5runs3-Tiobewel dedCwithCel ectrodessuitabl eJfor

\ d

( \ é //>

6
¥

.

23.90 Weldinglof[Steel [For gingsi@andCastings]

23.9.10 Preheatinglandother [fechnol ogical means(shal | elprovided, Whatever the

ambi entfemperature, folénsurelthelflequi rediwel dinglqual ity [ihfhelfollowingldases: [

—[Osteel [Gastingslor forgi ngsiwi thfheldarbon@ontent[@xceeding0.25%; ]

—[Jsted [dastingsiand(forgingsiwithltheldarbonldontentlexceedingl0.23%, wvhichishal | ]
congtitutelpartsiof (hul | [Structureslihishi psiwithlitelstrengtheninglfotation(ll 1A, [ 1[]
or[Ll 2[{rastingsiandiforgingslof [Sternframes, [Stems, [propel l er[Shaft[Brackets, [étc.). [

23.9.200 PreheatingliemperatureCandCheattreatmentCprocedurefortastingsCand
forgingsishal | eldetermi nedldependinglonliheldesign, [Sizeland[Serviceldonditions]
of UtheOstructurellconcerned, JhavingCregardCitoUthelrequirementstspecifiedlin{
paragraphs23.1.2[@and23.1.10.01

23.9.30 Defectslof (hewleastingslanddorgingslmay (beltepai redby livel dingLonly [l
wherelthe[parentCmetal Chas[beenpreviousy[theckedTor el dability,(WithCtuel
regardlpai difblthelServiceldonditionsaf theldast(0r florgedpart. [Thelfepai r[of [def ects]
by el dinglikSubj ectfb[PRS[acceptancelihl@achlparticul ar[dase.[]

Repair [of [def ectsy el ding(shal | elperformedbef orelfhelfinal heat freatment. [
WeldingrepairCof Ctlef ectsCafter (thelfinal Cheat[ireatment Cay [belperformedConly
inlexceptional [dases.[]

Repetitiveldef ectslihldastings@nd(fiorgingslshal | notBelrepai redBy el ding. O

23.9.40 Weldingtepairlof [defectslnl¢astingsishal | beladelafter [gating[$ystem
andri serheads[havelbeendemoved@ndtheldasti ngsihavebeenthoroughl y [dl eaned]
of[Sand, [Scal e, [ihclusions, [etc.[]

ThelsurfacelfblBelrepai redishal | [BelgroundibihelSoundimetal [Solastblensurelful | (]
penetration(of thelweld.[
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23.100 Weldingldf[CastDron

Repair[0f [defectslinliron(BastingsBy el dinglisideneral ly hot[permitted. ]
I n[Speci al [Cases,[PRSIMay [gi veldonsent fbihelrepai r [of [def ectsBy el ding.[]

23.110 Weéeldinglof[Copper [@ndCopper [Alloys]

WeldingLof [topperCandCtopper@lloysishal l tbelperformedlinCaccordancelwith]
thelrequirementslof (theltel evantStandards. [Wel dingLiepai rCof Ctast[topper[alloy
propell ersCishall belperf ormedUi nClaccordancelwith[therequirementsCspecifiedd
in[PublicationMo. 7P Repair [Gf[Cast[All oy[Propellers.[]

23.120 WeéeldinglofWroughtAluminiumAlloysO

23.12.100 WeldingCof DwroughtCal uminiumCalloys,Uspecified[inCChapter[118.1,
shall ChelperformedCusingCvel dingCmethodsCandCwvel dingconsumabl esCsuitableld
forfhelparenthetal [@ndensuringhi ghlquality [6f [jbi ntslandfesi stancefbldorrosion.]

23.12.20 Weldedjoints[shall ChelCarranged, CasTarCaspracticable, [ n[thelareas]
withfhelowest[stresslevel.[]

Weldingloperationsishal | belperf ormedinihethostdonvenientlpositions=3asTar ]
aslpossible,lihlthelflatposition.[]

ReinforcementsLof [(the[ivel dsLmay [belfemovedsubject[to[PRSCacceptancelin]
each(particularldase.[]

23.12.30 Beforehiveldingl{tack el ding), fhelédgesiof fhelé ementsTobelivel dedd
shall [bel ¢l eanedlising[$tai nl ess[$teel Nvirelbrushes andihenldegreasedby [means]
of [suitabl e[sol vents{acetone, A cohol ,[etc.). [T helperi odChetweentleaningCand(d
welding(shall (be, [@s[far[as[practi cabl e, [Short(b[@voi dtheldl eaned@reasirom(getting[]
dirty.[TackDivel ds[shal | helal sol¢leanedldaref ully.dnthel¢aselof multi-runiwvel dingd
technique,[@achlrun(of [deposi tishal | BeBrushedBef orelfhefiextfunlis@pplied.

23.12.40 WeldingwireCandrodsCof Cal uminiumCalloysCshal | [beldegreasedandd
cleaned; [thelSurfaces(of Wireslandrods[shal | belthadelfreefromthellayer [0f [Oxides,[]
priorfbivelding.[]

23.12.50 ForOweldingCa uminiumCalloys,[theuse[of Cpermanentor (temporary [
backingsCi sCpermitted.TTemporary Chackingsshal | Chelmadellof [Cstai nl essCisteel ; [
permanent Dacki ngs={0f ThelSamel@ll oy [aslthat sedfor theldl ementslibbeilvel ded.[]

23.12.60 Inheltaselof (two-sidelivel ded[joint,beforela $ealingtunlisCapplied
tolthelback[of [(the[iveld,[thelfoot[bf [the[el d[shal | Cbelfemoved, by Cehipping, 0
machi ni ngLor[plasmaleutting, oihe[$oundiimetal .[CuttingCoutEheltoot by (means[]
of OgrindingUisCpermitted, CprovidedUthelspecial Uabrasi velldi sks, Lintendedf or[]
auminiumionly,@rellsed.]
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23.12.70 StructuresImadelJof aluminiumJalloysOmay Cbellstraightenedusing D
oxyacetyleneldlame.[Btrai ghteni ngiiechnol ogy, faki nglintol@ccount helal | oy [y pe, 0
straighteninghethod@ndpersonnel [qualificationsishal | Bel@greedwith[PRS.O

23.12.800 InCway[of [tivetedointsCof LaluminiumCalloy Cstructures, Cal | Cessential [
weldinglprocessesishal | Beldompl etedBef orelriveting.[]

23.12.90 Weldinglafother @ uminium(@lloysishall Belagreedwith(PRS.

23.130 HardSoldering

Brazed[¢onnectionsLof (hul | [Structures, [$pecifiedlin[paragraph(1.1.1,[&re[subject]
tolPRS[survey[andLshall [beleéxecutedlinlaccordancelWwith(theltel evant[$Standards]
and(technical [documentation(@greedwith[PRS.[]

O
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24001  WELDINGICONSUMABLESO
24.10 General[Requirements]

24.1.10 Consumablesforvel dingCof (thelstructurestivhi chCarelbubject(io[PRSO
survey(shall [Bel@pprovedby [PRS.O

24.1.2[01 Weldingléonsumabl esi@re@pprovedby PRS[OnIhelbasi slof (Thelapproval
procedurel3pecifiedinsub-chapter[24.2.[Wel ding[¢consumabl es, ot i stedinihi sO
sub-chapter, [@relapprovedby PRSLonThelbasi sLof [estslperformedLin[&ccordancell
with[@$eparatelprogrammelivhi chlils[subject[foPRS[&cceptancelinléachlparticul ar[]
case.lJ

24.1.3[0 Consumablesflor el dinghormal andhi gher[Strengthlhul | [Structural [Stedl , [
aslwvel | [@sThi ghlstrengthlsteel [areldli vi dedlintolgrades, based[onltheldepositediinetal [
andiwvel dedfjloi ntsinechani cal [properties.[T helpatternof livel dingleonsumabl elgrade]
notati onlisSpecifiedinlparagraph(24.1.4.0

24.1.40 Weldingldonsumabl elgradelniotationldonsi stslaf [Oneldf theldumbers:[1,(2,[3,
4,5, whichlindi cates thelfequiredltleposi tedmetal Cand[vel dedjointsLimpact[testl]
temperature: (1(+209C),2(0CC),3(-202C),[4(-400C),[B(-601C). O

LetterlY ,[addedlafter Thelgrademumber, [indi catesthatfhelwel ding[donsumabl elis[]
intended(forvel dingmi gher [StrengthiSteel [Gr [highStrengthisteel .0

Onelof theldumbers:[40,[42,[46,[50,[35, 62[0r 69, [Addedafter fhelktter[Y , [ihdicates]
theldequi redimi nimumyi el distresslof [theldeposi tedimetal :[40(4000V Pa),[42(420M Pa), [
46(4600M Pa),[50(5000M Pa),[B5(5500M Pa),[62(620M Pa) [Gr[89(690IM Pa). [

24.1.50 Gradesll,2,(BOE-indicatelthatthe[el dingCtonsumablelisCintended¥ord
weldingormal [strengthbull [Structural [Steel s.0

Grades[1Y,[2Y,[BY,[4Y [Hlndicate that[the[Wvel ding[tonsumabl elislintended]
forOvel dinglhigher CstrengthChul | Cstructural [steel siwith[RX[B550M Pa.[Gradel[1Y [0
i slappli cabl elfbthelwel di ngldonsumabl esflor [dutomati chivel dingfonly. [

Grades[2Y 40,[BY 40,[4Y 403-[indi catefhat[Thelivel dingLtonsumabl e[isintended
forlwvel dingigher Strengthlfiul | Structural [Steel sivi th[RL (390 Pa.[]

24.1.600 Grades[BY 42,[AY 42,[BY 42[3-[0ndicatelthat[the[WeldingCtonsumablelis(]
intendedfor wvel dinglhi ghlStrengthhul | [Structural [Steel siwvi th[Re <420 Pa, [grades]
3Y50,4Y 50,BY 50Hindi catefhat Thelvel dingléonsumabl elislintendedfor ivel dingd
highlstrengthlhul | [Structural [Steel siwvith[Re < [500M Paland(si milarly: [grades3Y 55,
4Y 55,[BY 55[FHsteel shvith[(Re <[B500M Pa, [grades3Y 62,[4Y 62,[BY 62+ steel sivith(]
Rex[620M Pa,[grades3Y 69,[4Y 69,[3Y 69=3Hsteel siwvi th[Re< 690 Pa.[]

24.1.70 WeldingUconsumablesIforwhichthellhydrogendcontent[Thas1beenl]
controlledCarelidentified(by lmark:[H15,[H10Cor(H5CdependingContheldiffusiblel]
hydrogenCtontentintheltlepositedCimetal .[Onelof [thesel$ymbol sfisCaddediolihe]
gradelnotation[of [theldonsumabl esiwithgontrol lediydrogen(dontent.[]

O
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24.1.80 Gradelnotationsof Cwel dingClconsumabl esCfor Jautomati cOwel dingClarel]
supplemented, [dependi ngloniwel di ngechni que, Withhefollowingtharks: [
—[Ofor@wvo-runiiechni quelhereléachlayer [isformedBy [Onelunionly 3T,0
—Oformhulti-runlfiechniquel3 M, [
—{for@wvo-run@ndimulti-runlfechniques=2TM.[

Suffix(1S* [will heladded(af ter [Thelgradelnotati onlfolindi catelapproval [for [Semi-
automaticiwelding.[

Suffix[('V" Cwill CheCaddedCEfter (thelgradelhotati ontol ndicateCapproval (ford
€l ectroslagiwel dinglandlél ectrogasiwel ding.[]

24.1.90 Consumabl es approvedibyPRS[may (e uisedin{suchlel dingpositions]
onlyforwhichliheyhiavebeenldpproved.]

24.1.100 PRSOapproval [isDvalidOonlyCforCthi sCwel dingUconsumabl el-Ccoated
€l ectrodeliype, (Wvire-flux[Gombinati on[or (Wi re-shiel dinglgas combinati on, whi chhas[]
beenlSubjectedfbl@pproval fests.(]

24.1.1100 Inltheldaseldf(any[changelihlpropertiesfandiheldhemical [Gompositionlof [
anlapprovediwel dingldonsumabl e, [theldpproval [festsishal | Belfepeated. [

24.1.12[1 Upgradinglof el dingléonsumabl eslor [éxtensi onlof [Hhelapproval angell
may [(belfnade@t[theltnanufacturer’ sliequest, [preferably [t [Thelfi melof annual (ests, [
subjectioladditi onal (estslof [Hest[@ssemblies.[Thel$copelof [Theseladditional [(Hests(
shall [Belagreedwith[PRS.[]

24.1.130 If0weldingCtonsumabl esCare manufacturedlin[several [(factories of [the[]
sameJcompany (with(OtheCmanufacturer’ sCiconfirmati onCthat Cthe[dmaterial Cused™
anddhelmanuf acturingprocessiarelidentical (vithIhoseisedlin@helmai nCivorks)
or@relMmanufactureditinder (i cence, [fheldompl etelapproval Hestsishal | elperformedd
infonelof (ihelivorkslonly.dndheltemainingactories, [fheselfestsinay (helteduced]
tol@nnual [tests.[]

24.200 Approval [Procedur e

24.2.10 TechnicalDocumentation

Theltechnical Clocumentati onCof [the[vel dingCtonsumabl eCsubmittedto[PRSfor[]
approval [shalllihclude@tTeastthelfollowing: [
—[Onameldf ThelworksZthelwel dingldonsumabl elthanuf acturer, [
—[Jproposedigradelof thelwel dingldonsumabl eldccordingibiheRul es, [
—[Jchemical [Bomposition(of theldepositedimetal ,[quaranteedBy [thelmhanufacturer, [
—[Omechanical Candtechnol ogical CpropertiesCof [theltepositedCmetal CandCivel ded
joint,[guaranteedBy thelhanufacturer,[]
—[hydrogenCicontentinCtheC0deposi tedCimetal Cf or Chydrogen-control ledCwel dingl
consumables,[]
—[Jweldinglprocedure, lihcludinglparti cul arbvel dinglpositions, ]
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—[OshortldlescriptionCof (vel dingLeonsumabl elmanuf actureiechni que, (manufacturel]
processiquality[dontrol ,[asiwel | [asthelqual ity [Gontrol [6f Thellel dingldonsumabl e[
subjectedibl@pproval [fests.[]

24.2.2[1 WorkslIinspectiond

I nspecti onUof CtheCworksCHCtheCwel dingCiconsumabl eCmanuf acturer C—Cshal |
ascertai n(ihat Fhel$tructurelof @helivorks, (producti onmethods[andguality Leontrol (I
ensureluniformity of hanufacture.]

Thellnspection[of [the[vorksCapplying[forCapproval Cof (el dingltonsumables(]
for(thelfirst[timehall Cheltonductedpriortolapproval .[OnthisCbccasion,[PRS [0
Surveyor(hay[Sel ectiwel dingldonsumabl eshivhi chiwill [BelSubj ectedfol@pproval [fests.[]

I nspectionCof [thelBpprovedworksshal | CheltonductedCat [ eastConcelalyear, ]
at(thelfimelof [@nnual [fests.[]

I n[Speci al [dases, [équi val ent(dl ternativelarrangementsimay [Belaccepted. [

24.2.30 ApprovalTests]

Approval [{estsiof el dingldonsumabl eldover thelwel dingof fheldepositednetal [
testlassembliesl@ndthelButtwel difestdssemblies.[]

Sel ectionlof Owel dingCiconsumabl esCf or CthelJprepar ati onCof [CtestJassemblies, [
wel ding, ki nglthelfest[Speci menslandthelfestsishal | helperformedinihelpresencel]
of [PRS[Surveyor[dr(alperson(dul y[@uthorized By [PRS.[

Results[of [theltestsCshall (Ful fil (thelTrequirementsTor [thegradebf Gvel dingD
consumabl elfequestedby Thelanuf acturer (3t Ghelapproval .[T helfesultsiof [Annual O
testsshall Hulfil [@heltequirementsor [ihelparti cul arLgradelof (ivel dingLéonsumabl e[
specifiedlihlthel@pproval.[]

24.2.40 Annual [Tests]

Weldingld¢onsumabl eslapprovedby IPRS[@relsubj ect [folestsfolbelperformedat]
|east[bncel B year.[ Duringthe[annual [tests[ PRS[thecks[that[the[manufacturerd
mai ntai nsladequatelqual ity Tevel slat[éachlstages(af thelhanuf acturelof [theldpproved
consumables.[Detail ed[5copel bf [theannual [testslisCspecifiedlinthelprovisions
concerningtheltonditionsforapproval [of (thelparti cularCtonsumabl es.[Theltests]
shall elperformediinihelpresencelof PRSSurveyororapersonidul y @uthorized by
PRS. [T hel@annual festslandthei ridocumentingshal | Beldompl etelbef orelfheléxpiry6f O
theldurrent@pproval .[]

Annual [destsay (3 at[Thelmanuf acturer’ sltequest[3-ellisedHor [Approval [ests]
intendedtolupgradelthelexistingLgradelof [theltested[ consumable.[Inlthat[tase,[]
additional [fest[pi ecesishal | beladel@ndfestedlinf@ccordancelwithihelfequirements
specifiedihSub-chapter24.5.7.0

24.30 Preparation@nd(T estinglof Welding[ConsumablesT est[Assemblies[]

24.3.10 Theldepositedfetal festi@ssemblieslthay belpreparedfrom@ny [gradeful | 0
structural [Stedl.[]

O
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Dependinglonhelgradelof fivel dingléonsumabl e, hutt[ivel diiest[assembliesshal |
belpreparedfromionelof Thelstedl [GradesiSpecifiedinTable24.3.1.00

Table24.3.10
Steel [gr adesllor [pr epar ation[of [fest [Assembliesl]
Gradeldf el dingldonsumablel] Gradelof [Steel forfest@ssembl y [preparation
10 Al
20 A,B,DO
30 A,B,D,ED
YD AH32,[AH360
2yQO AH32,[AH36,[DH32,[DH360
3yO AH32,[AH36,[DH32,[DH36,[EH32,[EH360
4yd AH32,[AH36,[DH32,[DH36,[EH32,[EH36,[FH32,[FH360]
2Y 400 AH40,DH400
3Y 400 AH40,[DH40,[EH400
4Y 400 AH40,[DH40,[EH40,[FH400

Theldimensi ons[bf (testCassemblies,[.e.(theCwidthCand O engthCareCspecifiedd
in[parti cul ar i gures. (Wherelthelllengthlisinot[Specified, fhelfest [dssembliesishal | el
of [Suchlengthias(iblall owibkingthelprescribediumber [0f [fest[Specimens. [

24.3.2[0 Testlassembliesshall elpreparediiinder thelPRS[Surveyor’ sisupervision.
Thelwel dingUof (tests[assembli esCishal | belJperformedLinCthe[IPRSISurveyor’ sC]
presence. [T heledgesidf [fest[@ssembliesihay [Belbevel | ed by [mhachi ningor By [oxygen]
cutting.IThe[bevellededgeshal | Che freelfromany L remaininglscal e[or[other[]
impurities.[]

24.3.30 Thelveldingparametersiiised, [Such[@slamperage, [Voltage, [ravel [$peed,[]
etc.,[$hall bhelvithinfhelfangetecommended by [Thelinanuf acturer[andshal | Hul fil [
theltequirements[$pecifiedln[Wel ding[ProcedureSpecification[{WPS) [ashivel | [as[]
complyQvith[goodivel dinglpracti ce.[Wherel[&Wwel dingléonsumabl elis statedfobel]
suitablefflorBothl@ ternatingldurrent[(A C)[@nddirect@urrent[([DC),[A Clshal | Belisedd
for(thelpreparati on[bf [the test[assemblies.[PRSLimay,[however,[Fequire that[ thel]
weldingltestsidsingldirect(durrent(shall [ solbelperformed. [

24.3.40 TestOassembliesOshall Obedwel dedatambientCtemperatureldandCeachd
successi vel tunshal | Cheldeposi tedafter[ thelprevious tunChas tooled[tol &t[]east[]
2502 C, but[hotessthanL00T C.[A fterOivel ding, Ehelfestssembli es[$hal | Chot[bed
subjectedifolieatfreatment.]

24.3.500 Beforebeingleutlintoest[$pecimens, Thebuttilvel ddlestlAssembliesishal |
beldsubmitteddtol radi ographi cllexaminationJforfreedomI fromJinadmissiblel
imperfections.U]
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24.3.600 Chemical [dompositi onlaf [theldepositedmetal [Shal | Beldetermined.[

24.3.70 Theldimensi onslof [Speci mens(for festi nghelinechani cal [properti eslof thed
depositedimetal [AndButtvel didrelSpecifiedlihlparagraphs2.5.6,[2.5.7[and2.6,2.7.[

24.3.800 Thelaxisof [@depositedimetal Tongitudinal [fensil elflest[Specimen(Specified
in[paragraph(2.5.7shall [¢oi nci delwithfheldentrelof [thelwel dlandthelrni d-thickness[]
of [thelpl ate, [@sishownlihFig.[24.5.1.0

Theldongitudinal Caxi sCof ChtestCpeci mentakenFromCbuttCOvel dCmadelCusingdl
afivo-runiiechniquelshall [doi ncidelwith(theldentrelof [thelwel d@ndthelmid-thickness[]
of [the(2nd[tun. [PPrior (ol festing, [Thel $pecimens mnay (el heatedfo & femperaturelmot ]
exceeding250CClibr(@lperi odnotIbnger than[16hourslfor (Bydrogeniremoval .1

24.3.90 TheOupperOandOlowerOsurfacesCof ObuttCwel dCitransverselltensile(dtest
specimen, Cshownlin(Fig.[2.5.6,3hal | Dbelimachined [l ushviththe[surfacelof (thel
plate.[]

24.3.1000 Thelupper@nddower[Surfacesiof (butthwvel diransverselbend(iest[Specimen]
shall Cbe‘machinedflushCiththelsurfacelof [(thelplate. [T he[sharptorners.of [the[]
speci menlfhay [Belfoundedblariadi usifoteéxceeding2ihm. [

24.3.110 CharpyLV-notchlimpactfest[$pecimen,shownlinFig.2.6.1,[shal | hel¢ut]
with[itsTbngitudinal [xislperpendicul ar [ibthelwel dlength. T hellbngitudinal [@xi slof []
impact[testCspecimensbf Ldepositedimetal Cand[buttvel dCmadelivithCimulti-run]
techniquelshall Delinfthelrni ddl elof [thelpl atelthi ckness, [@sishownlinFig.[24.3.11-1.0
With@Ewvo-runliechni que, impact fest[Speci mensishal | Befakenldnfhe2ndfuniside, 20
mmUbel owlhelsurface, [as(shownlnFig.[24.3.11-2.[T helihotchlshal | tbel¢ut [in(Ehed
centerlinelof fhelwel diand[perpendicul ar iblthelpl ate, [dsishownih[Figures24.3.11-1[1
and24.3.11-2.00

Forlél ectrogasiandlel ectros agiwel ding,[additi onal [fest[Speci mensiwiththenotch
at2immfromthefus onlinelintheldeposi tedfnetal [Shal | befekenlasishowninFig.O0
24.8.1.00

- ’ - -
-t ] - |:|

Fig.24.3.11-10
Thelethodof [prepari ng[Charpy [V -notchlimpactfest[Specimen
fromButtivel dfest[@ssembly ivel dediwithimul ti-runfechni quel
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[12+15

O

Rys.[24.3.11-20)
Thelethodof [preparing[Charpy [V -notchlimpactfest[Specimen
fromButtiwel dfestl@ssembly el dediwithfwvo-runiechniquel

24.41 Assessment [0f [Result s[Of [T estslaf WV el dinglConsumabl es]
for Hull 3tructur eSteel s

24.4.100 Atldepositedimetal [fensil elfiest, thelal uesiof [yiel dstress, [fensil elstrength]

andlel ongation[shal | beldetermined.[AtDuttlwel dfensil elfiest, [thelval uesiof [thebutt (]

weldliensilelstrengthl@ndthelposition(of [fracturelshal | Beldetermined. [
Thelrequiredimhechani cal [properti eslareldivenin(Tables24.4.4- 1[@nd[24.4.4-2.00

24.4.21 Theliesultlof [fthelbendfestis[¢onsi deredisati sfactory(if , [af ter bendinglthe
specimenlthroughlaniangl elof [120° [@ver(adlflormerhavi ngladiameterthreelfimeslthel]
specimen(thi ckness, noldracksldanBelSeen(on(thelsidelin(ension. [Superficial [dracks
| essithanBImmIiihlengthshoul dBelignored.[

For[eéach(set[of (hendflest[Speci mens, [Onelpart[of [Speci mensishal | belflestedwvith(]
thelfiaceldf thelwel diih(iens on@ndiheldther Withtheldoot [0f fhelwel dihfiension.[

24.4.30 ImpacttestCshall (belperformedConCBLspeci mens.[ThelaveragelAbsorbedd
energy Maluelshall fulfil TheldequirementsiSpecifiedin[T ables24.4.4-1[and24.4.4-2.0]
Onelihdividual Wal uelmay [bellessithan(theltequiredlaveragelvral ue, however it ik
notIessthan[70%I(of [thisival ue.[]
Theltestfemperaturelshall [Beldontrollediwithin®2°Claccuracy.[]

24.4.4001 Mechanical [propertiesiof theldepositedimetal [Shal | [ul fil TheldequirementsL]
specifiedin(T able(24.4.4-1; Whereas[thelmechani cal [propertiesiof butt el d 2 shal | [
fulfil fhelfequirements(Specifiedin(Table(24.4.4-2.]

ad
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Table24.4.4-100
Requirementsifor hechanical [pr oper tieslof [depositedimetal (]

Impactiest[{l SO[Charpy ¥ -notchlSpecimen) 0

GradeBil Tensileltestl] for[depositedmetal from(@l ectrodesD] for(depositedifetal O
weldingr andfromISemi-automaticlwel ding] from@utomaticivel ding]
consumablesd Rno Ren An TestU Averagelénergyl] TestO Averagelénergyl]
[MPaO [MPaO [96]00 temperaturel] | valuelfromiihree[]| temperatureld | valuefrom{threel]
min.0 min.0] [°ClO specimens, [J] hin. [ [°ClO specimens, [J] hin.O
10 +200 470 +200 340
20 400+5600 30500 2201 o0 470 00 340
30 -2000 470 -200 340
1yd not(Subjectibldlassification +200 340
2YyQ oo 470 oo 340
490+6600] 3750 2201
3yO —200 470 —200 340
4Y [ —400] 470 —400 340
2Y 400 od 470 od 3901
3Y400 510+6900 40001 2201 -200 470 -200 390
4Y 400 —400 470 —400 390
O
0
O
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Table24.4.4-200
Requirementslfor [hechanical [pr oper tieslof Butt el d

Impactiest[{l SO[Charpy ¥ -notchlSpecimen) O
. for{jbintsiel dedllsinglél ectrodes] for(jbintsivel dedsing]
Tensilelfest] Benditestt and(Semi-automaticlwel ding(] automaticiwelding
Gradelof[] Welding[position[
welding[] flat,Rorizontal- | vertical Mpward, [} Averageienergy ]
consumabl es’] X Test . . TestO valuefromithree]
R BendinglangleT | temperaturer]| VO cal,.l verticallJ temperaturel]]  specimens]
[MPa]O [degrees] O [°C]0 overhead[ downward(d [°C]0 [0
min.[J min.[J Average@énergy Wal uefromthreed min.0J
specimens, [JJ] thin.O
10 +200 470 340 +200 340
20 4000 1200 o 4700 340 oo 340
30 -200 470 340 -200 340
1y not(Subject{oldl assificationd +200 340
2yQd oo 470 340 od 340
49001 1200
3yQ -200 470 340 -200 340
4Y [ —400 470 340 —400 340
2Y 400 o0 470 390 oo 390
3Y 400 5100 1200 -200 470 390 -2000 390
4Y 400 —400] 470 390 —400 390
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24.4.5[0 Hydrogenldontentlinfheldepositedinetal [of (hydrogen-controllediwel ding™
consumabl esCIshal | COnotChelhi gher CthanCtheDval uesOspecifiedDinCT able[124.4.5.0
Consumabl esiwhi chifulfil Thel@bovelequirementsiareldal | edTow-hydrogeniwel dingd
consumables.[]

Hydrogen(festsiarelnot[performedfior [deposi tednetal [fromvel dingtising(solid]
wirelwithshieldinglgas.O

Table24.4.50
Per missibleliydr ogen(dontent(ih[depositedmhetal [

Permi ssibl elly drogenldontent(inldepositedihetal [1
o [cm®/100(gdepositedietal ] O
Mark@fdiffusibled max.[]
hydrogenidontent[] -
Mercurythethod Glycerineltethod
(1S0B690)T
H15(H)O 150 100
H10(HH)O 100 50
H5(HHH)O 50 10

Y0 NotM@pplicable.

24.4.600 Where[Jthe[JresultsUof (the(tensileJandbendOtestCldoUnot Cful fil Cthed
reguirements,[duplicatelfest[Specimensishal | Belprepared@ndiiested. [

Thelfesultsiof [fe-testsishal | [ul fil Ehelequirementsispecifiedin(T abl es24.4.4-1]
and24.4.4-2,[fespectively.]

24.4.700 Whereld thedresultsU of Jimpact conducted] in[J accordancel] withJ the[J
reguirementsCpecifiedinCparagraph[24.4.3CdoChot CFul fil (thelCrequi rements, CanC]
additional [$et[of Mhreelimpact (fe-test [$peci menslimay [helprepared@and@ested. [Re-
testslarelpermittediwhereliotmorelfhanfwolbesul tslarelbel ow(theliequiredlaveragel]
value, [@ndanly[oneldf themlisbel ow[70%[0f [thelrequiredival ue.[]

Theliesults[obtai ned[shal | bel¢ombinedwith(heloriginal Mesul tsfoformamnew
averagelwhich,[for@cceptance, [shal | ot elessthantheequiredval ue. [(For [these
combinedTesults,[hotCimorelthanCtwolindividual Ovaluesshal | Cheldess thanthe[
reguired@veragelVal ue,[andof fhese, [hot [Morefhanloneshal | helessthan 7 0%of [
thelaveragelva ue.[

24.4.8[0 SubjectoPRS[¢onsent,Hurtherfe-testsiinay belperformed,iivhichshall,(0
however, (beldloneldnA hewvel ded@est[Assembly[andshal | lincludelal | Hestsihat D
wereltequireddoriheloriginal [assembly,[&venthoselivhi chivereltequiredfor [Ehel]
original [@ssembly,[8venlthoselwhi chiwerelpreviously[Satisfactory.[]
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24,50 Approval [T estsiof [Cover edElectr odeslflor M anual [Ar clWelding
of [Hull [Structur al (Steel s

24.5.100 DepositedM etal [T ests[]

ToOdeterminethelddepositedImetal Clproperties, dtwolldepositedImetal (Itest]
assembliesishal | belpreparediinthell at[position, [onelith[4dmhmidiameter[él ectrode
andthelather Withihellargest[Si zeltanuf actured. dif [An[el ectrodelik@vail abl elinloned
diameteronly,oneltest[assemblyLisCsufficient. [T he testCassemblies[shal | Cbelasl]
shownlih(Fig.[24.5.1.0

10°

10

Jzo—zs

16 100

I
[ Longitudinalfensil eflest
I

i specimen

CharpylV - notchlimpact

/Ztest@eci men

Fig.24.5.1[MDepositedimetal festl@ssembly

Thelwel dOmetal Ushal | DbelddepositedCinOmulti-runClayers. (T heldirectionCof [
depositionlof [éachTayer shall (@l ternatefromleéachléndlof [thelpl ate, [éachiunlof [the(
wel dbei ngnotlessthan2tihm@ndbottorethan4mmlthi ck.Wel dinglparameters(]
shall (belinCaccordancelithliheltequirementsl$pecifiedlinlparagraphs24.3.3[and [
24.3.4.10

Fromlgéachfest@ssembly, fhelfloll owinglfest[Specimensishal | belfaken: O
—[Jonellongitudinal fensi elfest[Speci menlaf [Alround(Section, ]
—threelimpactiest(Specimens.]

PRSImay [tequirelihatfhel¢hemical [composition[of [Theldeposited[netal [should
beldetermined.(]

Thelfestsiresul tsishal | ful fil ThelfequirementsiSpecifiedihT able24.4.4-1.0

ad
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24.5.200ButtWeldTests[]

I nCorder ol dleterminelihelinechani cal [properti esLof (butt livel dléxecutednCany [
weldingCposition{flat,ertical-upwardCorCbverhead) FforCWhichihel &l ectrodelis(]
recommendedby [Theltanuf acturer, [dnelfest[Zssembl y [shal | belprepared, [asshownd
in(Fig.[24.5.2,[for[eéachiwel ding[position.[]

Electrodeslintended{orvel dinglinflatAndWerti cal -upwardpositionsCinay [he]
usedforhorizontal -vertical (position[$ubj ect[@oPRScceptancelinleéachlparticul ar]
case.[]

8
15+20

|
: CharpylY - notch
o = impact(festSpecimens

Transverseltensile

|
testiSpecimen

specimens

i
I
i
I
i
i Bendiest
i
|
i
|
|

Fig.24.5.2[MButtivel diest@ssembly el dedithanual ly [

Thelfollowingiwel dinglprocedurelshal | Bel@doptedihiprepari ngliest@ssemblies. [
—OflatpositionO
Thefirstirun(shal | Belwel dediwith{4mmidiameter(e ectrode. T helremai ningiuns=]
with[bOmm{diameter (el ectrodesor Cabovelaccordingtol the hormal Cwel ding[l
practice.[Thelfunslof thelastfvollhayersishall elwel dedwiththeTargest[diameter [
of [él ectrodelhanuf actured; [
—OflatOposition,OthedsecondOtestOassembly O (theCsecondCtest]
assemblylisrequirediford ectrodeslintended(for el dinglinthelfl at[positionionly); [
Thelfirstrunishal | Belwel dedwith[4mmldi ameter (€l ectrode. [T helfemai ningiuns(]
shall Belwel dediwithfhelargestdiameter[df (@l ectrodelhanuf actured; (]
—Ohorizontal-vertical (positionO
ThelIfirstCrunOshall CbeDwel ded DwithCACmmCor C50mmOdi ameter Cel ectrode. [
Subsequentdunsi3withBImmIidiameter(el ectrode; ]

ad
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—Overtical-upwardl@ndlbverheadlpositionsO
Theldirstiunishal | helvel dediivith[3.25[Mm{di ameter &l ectrode. [Theliemaining]
runsCshall lbelivel dedWith[40mmldi ameter (&l ectrodesCor [Wwith[Bimmldiameter]
el ectrodeslihlaccordancelwithfhelormal el dinglpracti celdr thelhanuf acturer’ s
recommendations; ]
—[Overtical-downwardpositiond
Thelel ectrodeldi ameter [recommended Dy [thelthanuf acturer[shal | Belised. [
Thelback [sealingCrunsCshal | CbelmadelWwithCALmmCdiameter[&l ectrodesinthel]
welding[positionla@ppropriatelfoléachutt lvel dEest@ssembly, Ef ter [duttinglout The
root(funliol¢leanlmetal .[T helivel dingparametersishal | belin[accordancelvith@held
requirementsIspecifieddinUparagraphs124.3.30and[124.3.4.0AfterOradi ographicl
examinations, [thelfol | owingltest [Speci mensishal | Belfbkenfromléachlfest[dassembly: [
—Joneliransverseltensil elfest[Specimen, ]
—[OthreelCharpy [V -notchlimpact fest[Specimens, [
—[Oonelfransverselbend(fest[Speci menfor facebendest [ 1]
—[JoneliransverselBendliest(Specimen(forfoot Bendikest. (1
Thelresultsiaf @l [festsishal | ful fil fhelfequirementsiSpecifiedin(Table[24.4.4-2.01

24.5.3[0 DepositedM etal [Hot[CrackingTest[

PRSOmay OrequirelJthat[thelldeposi ted[Imetal LhotCcrackingtestCshoul dbel
performed.d

For(thi s[purpose, [threelfeeljbintsishal | helprepared@sishownlinFig.[24.5.3.[The[]
wel dslshall [Be, [sfiar [@s[practi cabl e, [hadelithlel ectrodes(of Wari ousldiameters.[]

Thelbwer flaceldf ThelWerti cal [pl atelshal | elstrai ghtandshal | it [dl osel y Thelfl at (]
upper Surfacelof fhelBottom(pl ate. [

Tackwel dsishall Belfhadelonfheléndfaceldf Thelpl ate.[T olprevent(distortion,fhel]
bottomIpl atelshal | [BelstiffenedDy Threelfransverselstiffeners.(]

Both(fill etiwel dsishal | Belhadelin[@si ngl elpasslinthefl at(position. [

Thelwvel dingldurrenttisedishal | elfhelinaxi mumof fheldangelfecommendedy (]
theCmanufacturer (For[thel&l ectrode. [T helsecond{illetCivel dCshal | CheldaidCdownd
immediately @fter[@ompl eti onlof Thelirstill etlivel d, [Starti nglat fhelend [of Theflest
piecelWherelthelfirstCvel dlterminated.[Both(filletC(ivel dsCshal | CbellaidCdownl&td
aluniformisSpeed, WithoutWeavingfhelél ectrode.[

1215 . welding
position

// \\
v z s
N Al
1) b y y
V. N~
¥ moum N
S > = hi
-
Nl & 30 H 30 ]

70 [

- > 15)] |15 15
> 80
. 0

- > < 2 120
Fig.[24.5.3[T eeljbi ntfor[depositedimetal (Aot [Grackingiest]
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ForQvel ding@il | et Mengthlof [1200mm, Bhellengthslof [él ectrodeslin[accordance]
with[Table24.5.3[shall Beldseddp. [

Table24.5.30
L engthlof fused(el ectr odesat (Aot [6r acking(flest [
) L ength(of fusede ectrodel]
Diameter[0f @l ectroded [mm] 0
[mm]O
I filletC IHlletO
40 2000 1500
50 15000 1000
60 1000 50

Afterlivelding,Thel$l ag[$hal | (beltemoveddromiihelfilletlivel ds.[After [(Ehelfest]
pi ecelhasL¢ool ed.eéompl etel y EhroughLitslénti relfihi ckness, [fheldil | etivel ds(shal | e[
examined(for[drackslusi ngfion-destructivelmethods.[]

Thelirst[illethivel dshal | Bhenbelfemoved by [inachi ning@ndihel$econdillet[]
weldshall belfracturedivith@heltoot[of Thelivel dliniension.[T heracturelof (thell
weldishall BelfreefromIidracks.(]

24.5.40 Deter mining®ydrogenlContentin[DepositedV etal (]

24.5.4.100 ThelhydrogenlLtontent[$hall [beldletermineduisinglthelmercurylmethodl]
aslspecifiedlinOstandardJ1 SO13690-1977,Uor Uany LimethodCsuchUOasthellgasT]
chromatographi cOmethodOwhichOcorrel atesCwithCOthat (OmethodOinCrespectof [
preparati on[of [fthelfest[Speci menslincl udingltheldooling[Speed, [fest[durati on(andthe[
method(df [determiningfheNol umeldf [Aydrogen. [

Thelglycerinelfinethoday ellisedSubj ect PR SEAcceptancelihl@achparticul ar]
case,however[only[for[thetonsumables_markedH10Lbr[H15.T hisCmethodLis]
describedlinlparagraphl24.5.4.2.00

24.5.4.200 Four(festSpecimensfrombiull [Steel [Shall elprepared, heasuring12thm(]
by 250tnmUinLerossisecti onlby [about [1250tnmlin{length@ndtheyshal | helivei ghed I
tolthelfiearest[0.1[gram.]

Onlihe25[x [1250mmsurfacelof [éach(Test[$pecimen,[&L$inglelbead[of Divel dingd
shall heldeposited, About 100mmLiiniengthby A4 mnmleél ectrode, fusing[150mMm
of [thel& ectrode.[T helvel dingshal | elperf ormedivith@n@rcl@sshort Aspossible
andCwithCaCturrentCof Cabout L500CA . [Prior (toOwvel ding, (thelel ectrodeskhal | Ched
submittedtodthellnormal CidryingprocesslrecommendedUby (theCmanufacturer.[]
Within[30[Secondslof theldompl eti on[of [thelwel di nglof [eachlSpeci menlihelslagshal |
belfemoved(and(ihelspeci menlduenchedliniwater [at[approximatel y 2009 C.[After (300
secondsUinCwater, CthellspecimenUshal | OoelJcl eanedJandCdried, CandCthenCpl aced D
in@n(3pparatussuitablefortheldol | ectionlaf (hydrogeny [di spl acementof [glycerine]
within@further30[Seconds.]
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DuringOtheprocessUof [hydrogenCemission,Jthellglycerineldshal | Dbe[Jkept [
at[afemperaturelof [450Cduringthelfest@ndThelSpeci mensishal | Bekeptiimmersed
infthelglycerinefor @Eperi odlof [48hoursland, @fter emoval ,[fhey[shal | beldl eaned
thoroughlyliniwater@nd(spirit,[@ndhenldriedDy theldurrent(of varmidir. ]

After[fhel$pecimens havel¢ool edldownliolthelambientemperature, [They[$hal | bel]
wel ghedfolhelhearest[D.1[d).L ThelamountLof [gaslinvol ved[shal | belineasuredfolihel]
nearest0.05[6m?®, [@ndGorrectedfor femperature@nd(pressurefb0CICENdZ60hmEg.O]

Theléontent[of ydrogenlinldepositednetal [Shal | efakenlasthelaverageVal uell
of [Mhedest[fesul tsLobtai nedLonHour [$peci mens. [T helaveragelVal uesLobtai ned(shal |
not[exceedthosel$pecifiedlinT able[24.4.5,[andthelindividual LresultsCshal | Chot[d
exceed(thi sival uelby [horelfthan20%. ]

24.5.500 Approval [T estsiof [Electr odeslintendedfor [Fillet W el dsO

For(el ectrodeslintendedlexclusivel yfor wel dingil | ethivel ds, [thelflol | owinglshal | ]
belperformed:0J
—[J depositedinetal [fiest[assemblies, [in[accordancelwithiheltequirementsispecified]

in[paragraph(24.5.1,00
—[Oteeljioints, Gs[shownlnFig.[24.5.5-1, [onelfor [éachlivel dingposition{orivhichl

thelfested(el ectrodesl@relintended,
—[JdeterminingithellhydrogenCicontentlinCtheldepositedJmetal LIf or lhydrogen-
controlledlé ectrodes.[]

Theljbintsshal | belwel dedin(éachlposition(for ihi chlthelél ectrodeslarelintended]
(flat,(horizontal -vertical ,wertical-upward, Werti cal -downward, (hori zontal [dverhead)
usinglél ectrodesCof [Thel$i zeltecommendedby [Hhelnanuf acturerdor helparticul ar]
weldinglposition.[

Thelengthlof [the$pecimenlshall Censureltheldepositionof (thelivel dlwviththel
€l ectrodel¢ompl etel y fused. [T helivel dlon[onel$i delof [Thelassembl y [3hal | heltaded
withthelmaxi mum&izel of (&l ectrodelmanufactured[andCbnlthe dther [+ With(thel]
mi nimumsi ze[of Cel ectrodeCmanufactured. [T he[vel dingCparametersshal | Chelin[]
accordancelwithlihelél ectrodelthanufacturer’ sifecommendations. ]

From[hreelfest[pi eceslof [about 25[mMmLinLwvidth, (3[$peci mensiior (inacroscopi c]
examination[shal | helpreparedi@andihelbardnessiof [thelwel d, (heat[affectedZoneland
parentCinetal [3hal | (beldleterminedby[Vickers[{HV)method3-in[&ccordancelwith
Fig.24.5.5-1[@andFig.[24.5.5-2.00

HardnessLof [thelivel d(@ndheat [2ff ectedzonelshal | (hotbelgreater [than[350[HV []
(under@lbadlof @8M).0

Twoltest[pieceslof LAl teeljoint[temainingLafter[thelpreparati onLof [Specimensl]
for[nacroscopi cléxamination[shal | (belsubj ectedfolbreakingliest. (FromLonelpiece,[]
theffiirstluvel dishal | elfemovedby [@rc-gouginglor Machi ninglandfhelSecondivel dI
shall[belfracturedwith[the foot[bf (thelWel dlin[tens on.From[the[Ssecondlpiece,]
thelSecondlwel dishall (beldemovedlandihelfirstuvel dishal | elsubjectedfobreaking
testlinthel$amelivay [asihelTirst[piece.[Thelractureslof [Tthelvel ds$hal | Tbelfree]
fromldracks,ihcompl etelflusi onlorlexcessivelporosity. [

U

ad
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24.5.6[1 Approval [T estslof [Electr odestor [Gravity[Welding

Inthelcaselof (&l ectrodesldesi gnedsol el y [forLgravity [Wel ding, (the[teposited]
metal [testLassembly,[&s[shownlin[Fig.[24.5.1,[and[ & teeljoint,[Bs shownlin[Fig.O
24.5.5-1[shall [belprepared.]

Welding[parametersi$hall (belin[&ccordancelvith[ihel &l ectrodelimanufacturer’ [
recommendations.JFromOthetestCassemblies,specimensishall DbeOtakendinO
accordancelithfhe@bove-menti onedi gures. [T heliesul tslof [depositedinetal estsO
shall Fulfil Eheltequirementsi$pecified[in[T able[24.4.4-1; [Iheltesul tsLof (eejointsC]

testsishal | fulfil Ehelfequi rements(Specifiedlin[Sub-chapter24.5.5.00

WherelJan[el ectrodelJhasIbeenClapprovedfor Cmanual Cwel dingHandUi s{al sol]
recommended(Tor[gravity (el ding,Cadditional [iestsof [(teeljoints,CusingCgravity [
welding(device,shall Belperformed.
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24.5.70 Annual(Tests(

All@pprovediel ectrodes@relSubj ectfbl@nnual fests. [Thel@nnual festshal | Thvol vel
thelfollowing: [

—[Jelectrodesliormanual (ivel di ng3-iwoldeposi tedLmetal (Hest[assemblies[shal | (bel]
preparedinCaccordancelwith[Fig.[124.5.1.1T helwel dingClconditionsfor [test[]
assembliespreparati onlarel$pecifiedin[sub-chapter24.5.1; [{hi slapplieslal solfiol]
electrodesidesigned(sol el yfor(fill ethwel ding; [

—[Oelectrodesdesignedsol ely[for[gravity Cwel ding-ConeldepositedCmetal [test[]
assembly[Shal | Belpreparedinf@ccordancelWithFig.24.5.1.[Theldepositedietal (I
testlassembly[shal | (belpreparedivith(@epresentativelel ectrodelaccordingfolthel]
normal vel dinglpractice.[

FromUOtheOdepositedUmetal Cltest[assemblies, Clspecimensishal | DbeOtakenOin
accordancelwith(FFig.[24.5.1.[T helfest[Hesul ts[shal | Gul fil [theldequi rements(Specified
in(Table24.4.4-1.00

Forlhydrogen-controlled& ectrodesimarkedH5Cor[H10, IPRS[nay (fequireihat ]
thelhydrogenldontent(ihfheldeposi tedihetal [shoul dibeldetermined.]

Where, &t [Thelfi melof [annual (fests, [Uipgradinglof ivel dingléonsumabl e, Wwithout ]
thel¢hangelof [thel@pprovedidepositedetal [inechani cal (properti es,[il.e.[Re, Ry, [As, [
isUrequested by [Cthelmanufacturer, Uthen, ClinCladditionCtoOdeposi tedOmetal Citest [
assemblies, [huttCvel dtestCassembliesTorCal | Cwvel dingCpositions, (ForCvhichthed
wel dingCtonsumabl eChas[beenCapproved, Cshall Cbelprepared. (A fterCradiographicll
examination, 130 mpact[testspecimenslshal | Cbheldtaken[f romCeachUof Lthel test[]
assembili esCinCaccordancelvi thheltequi rementsC$pecifiedlin[$ub-chapter[24.5.2.01
Thelimpact[test[temperaturelshall [torrespondtolihe tequestedLipgradinglof (thel]
weldingldonsumable.[]

Wherell theld extension of [1 approval (1 isC requested by thed manufacturer,[]
i.e.[Caconsumabl e[khall CheCapprovedTor Owel dingChigherCstrengthCkteel s, [(then, O
at[thelapproval (ests, [Hestassembliesshal | (belpreparedandiestedinCaccordancel]
withfheldecommendati ons{SpecifiedihlSub-chapters24.3,[24.5.1,[24.5.2(0r[24.10.0

24.600 Approval [T estsiof (W eldinglConsumabl esfor [Submer ged[Ar clW eldingd
of (Hull[Structur al [Steels[]

ThelpresentrequirementsCappl y Citolwi re-flux dcombi nati onsOf or multi-rund
and@vo-runlautomati ciwel dingliechniques.[]

Wherelparti cular[Wire-fluxcombinationsLarelintended{ or (el dingCwith[both[]
techniques, [festsishal | Belperf ormed(for[@achfechni que.OI

24.6.10 Deposited etal (T est]

Toldeterminelfheldepositedimetal [properties,[oneldeposi tednetal [fest(assembly ]
shall Belpreparedlihihell atlpositionlasishownlihFig.[24.6.1.00

TheOwel dOshall Obeddepositedusingd multi-rundtechnique. O TheOdirection
of [depositionlof [Bachunishal | [ @l ternatefromigachléndidf Thelplate.[]
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Between(eachlrun,thelassemblyshal | eleftinistil| @i rntil (it (hasléool edfbliess]
than2500C, Dutnot el ow100MC. O

ThelTthi cknessCof DeachClayer Oshal | Obelat Ol east D40mm, CDhowever Onot Ol ess
thaniheldiameter[of (thelWwire. (Wel dingLparametersLshal | Ful fil (theltequirements]
specifiedinsub-chapters24.3.3[@nd24.3.4.[T heltesul tsLof (festslperformedon(fest[]
specimens_takenfrom[theltest[Bssemblyshall (Ful fil (theliequirementsispecified
in(Table24.4.4-1.00

T s
- —
H ol
! —
! i
16 'L+ 200
NEYS
: Longitudinalensile
i
T testiSpecimen
-
Yoo
i
N
i
i
FALN CharpylVY - notch]
i E:‘I'::, i /7 impactfestSpecimens

Longitudinalfensile

test(Specimen

Fig.24.6.1[MDepositedimetal festl@ssembly

24.6.20 ButtlWeldT estsfior M ulti-run echniqueld

Toldeterminelthelbuttltivel dproperties, onelbuttlvel dltest[assembly[$hal | [bel]
preparedlintheflat[positionlasishownlinFig.[24.6.2.[Thelwel ding[parametersishal | [
fulfil Thelriequi rementsiSpecifiedlin[Sub-chapters24.3.3[and24.3.4.01

Thelroottunishal | Beldut[dut(fbldl eanhetal [Andiwel ded.[]

Afteradi ographi cléxamination, Thelfol | owingest[$peci mensishal | belprepared]
and(iested: ]

—[Jtwoliransverseliensil elflestSpecimens,
—threelimpactiest[Specimens,]
—[OtwoltransverselBendtest(Speci mens(fior facelBendiest, [
—[OtwoliransverselBendest(Speci mens(fior [foot Bend(iest. [

ad
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Thelfresultsof (testsCperformedCbonspecimenstakenfromtheltestCassembly ]
inO accordancel] with(d Fig.[ 24.6.20 shall O fulfil O the requirements] specified
inTable24.4.4-2.00

600

_________________

Transverselfensile]

=4 : test[Specimen
Y [ [ ——
- !
A m I Transversebendest(]
< i specimens
O,

i
J

1]

fafs ———— | Charpy¥ -notch

e impact festSpecimens
i
i

30
|

Transversebendest]
specimens

30
|

_________________

T Transverselfensilel]
' | [ransverseliensiie
[ ] test[Specimen

50

_________________

O

Fig.[24.6.2[MIB uttwel difest[@ssembly ivel dediwi thimul ti-runechni quel

24.6.30 ButtlWeldT estsfor Two-runT echniquel

Wherelapproval [for[use[Withiwo-runtechniquelisLrequested, [butt (el dtest]
assemblies(shall [Belpreparediihlaccordancelwith(Fig.[24.6.3:[]
—[Ofor[Grades1@nd1Y [FHonelfest[@ssembly 1 2[{oA5inmlinlthi cknesslandlonelfest ]

assembly[20+25[hmlih(thi ckness, ]

—[OforlGrades(2,[2Y,[2Y 40,03,13Y,[3Y 40,[4Y ,[4Y 40Fonelfest[assembl y 20+ 25[m(]

i nfthi cknessiandonelfest[assembl y[30+35[Mmlihthickness.[
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2150 > 150

Longitudinafensile

test/Specimen

NN I Transverselfensile

\

testiSpecimen
= m TransverseBendfest
< m specimens

\ CharpylV - notch
__/ impact festSpecimens

TransverseBendliest

30 |30

50
> [ ]

specimens

Transverselfensilel]

i
l
i
i
i
i
. : N — testSpecimen
i
i
i
T
i

a
Fig.24.6.3[MButtivel diest@ssembly vel ded Wi thBvo-runifiechni queld

Edgelpreparati on(of [fest@ssembli esl@andtheireldiameter(shal | Belihl@ccordancel
with(Table24.6.3.00

Theldoot(gaplshal | (Mot [éxceed 1 im. Buttlwel diest[assembliesishal | heluel ded
in(woltuns.[AfterLeompl etionLof EhelirsttunandCprior Holihelhext[tun, heliest[
assembly[shall tbeleftOnCtill CairCuntil CitChasCtool edCdownRolless[than[250FC, [
however[hot[bel ow 1100 C.OT he[wel dingCparametersshal | ChelinCaccordance
with@helvel dingLeonsumabl elimanufacturer’ siitecommendati ons[andLhormal Lgood[]
weldinglpractice.[

After[TadiographicLexamination,[thelfollowingtest[Specimenslshal | [beltaken]
from[@ach(fest(assemblyland(tested: [
—[Otwol atfransverselfensil elfest[Specimens, ]
—[Othreelimpact(iest[Specimens, ]
—[OtwolransverseBendiest(Speci mens(for FaceBendest, [
—[Jtwoltransversebendliest[Speci menslior foot Bendiest. [

O
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Table24.6.301
Edgelpr epar ation[af Dutt el d flest @ssemblieslfor Ewo-r unfechniquel

Platel] MaximumQ
thickness[] Edgelpreparation] wireldiameter[ Gradeldf wel dingldonsumabl e
[mm]O [mm]O

10

50

12--150 §
1yQd
10
1yQd
20
2yQd
2Y 400
30
3yQd
3Y 400
4y QO
4Y 400
20
2yQd
2Y 400
30
3yQd
3Y 400
4Y[O
4Y 400

20+250 60

30+-350 70

O

FromUOeachtestUassembly OwithCtheJthi cknessCof 200mmUCandOabove, oneld
longitudinal [fensil elfest(Speci men(shal | eladditional ly iaken.O

TheltesultsCof (Eheests[performedlonCalongitudinal [Hensile(lest[($pecimenCshal ]
fulfil fhelfequirementsiSpecifiedin(T abl e[24.4.4-1; [thelfesul ts(of [thelfestsiperformed
onfthelfiemai ning(Speci mensishal | Fulfil Ehelfiequi rementsiSpecifiedlih(Table24.4.4-2.01

24.6.40 Annual [T estsd

Theldpprovediwire/fluxidombinati onslarelsubj ectfblannual Tests. [

Formulti-runfechnique,[only [deposi tedetal [Test[Assembly [$hal | helprepared
inCaccordancelwith(OFig.[124.6.1.(O0FromCthe(test Jassembly, Cithelf ol |l owi ngCtest
specimensishall Belfeken:

—[Oonellbngitudinal fensilelfest[Specimen, [
—[OthreelimpactiestiSpecimens.]

Formulti-runCandCtwo-runtechniques, [ nCaddition[toldepositedimetal [test[]
assembly [Hor imulti -runCechni que, tbutt ivel dfest [assembl y [wvi thini nimumZ20[mm0]
thickness[pl ate[shal |l [be[preparedlinaccordancelWwith[thelrequirements $pecifiedd
in[Sub-chapter(24.6.3.00
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After[Tadiographi clCexamination,[thelfollowingliest[Specimensshal | [beltaken]
fromihefest@ssembly:
—[Oonelfransverselfensil elfestSpecimen,
—[OthreelimpactiestiSpecimens,]
—[Oonelfransverselbend(test[Speci men(for facelBendiest FHihelfirstiun,
—[Oonelfransverselbend(test[Speci men(for facelBendest (FHihelSecondrun.[
ForQwire-flux[@ombinati on@pprovedsol ey [flor [thelfwo-runfiechnique, [only utt ]
wel dkestCassembly CwithCimi ni mumZ2000mmCthi cknessCpl ateCshal | Chelprepared
i n[@ccordancelwithfhelfequi rementsiSpecifiedihSub-chapter24.6.3.00
After[iadiographi cCexamination, thefoll owingtest[speci mensshal | Cbeltakenl]
from(theliest@ssembly:[J
—[OonebBendiensilelflestSpecimen, [
—Jonefflat(fransverseliensil elfestSpecimen, [
—[Othreelimpact(iest[Specimens,[]
—[Oonelfransverselbend(fest[Speci menfor FaceBendfest FHihelfirstrun,
—[JoneliransverselbBendliestSpeci men(for facelbend(itest[(FHihelSecondrun. [
Wherelawire-fluxCéombinati onlis[@pprovedfor el ding[bothhormal [$trength]
andChigher CstrengthUsteel CusingCtwo-runCtechni que, CtheDCannual CrestsCshal | Chel
performedion(estassembliesipreparedfromhigherStrengthisteel .
Theldesul ts[of [thelfestsishal | [ful fil Thelfequi rements[Speci fiedin[T ables[24.4.4-10]
and24.4.4-2.00

24.70 Approval [Testsiof Wireswithout@ndwith(ShieldingGas]

TheltequirementsC3pecifiedlinlihi sCub-chapter [apply Hoihe@pproval [of ($olidO]
wiresCandCIflux-coredOwi resCf or CuseCwi thOshi el dingOgasCandCtoCtheCapproval O
of flux-corediiresorselvi thoutshi el dingldas, ihtendedfor: [
—[Jsemi-automaticiwelding,]

—[Jsinglelél ectrodel@utomaticlmul ti-runiwel ding, [
—[Jsinglelélectrodel@utomaticliivo-runiwel ding.[]

PRS@pproval [isivalidlonly[Horhi shivire/shi el dinglgas.combinati on(ivhi chhas[]

been(Subjectedb@pproval [fests.(]

24.7.10 ShieldingGasesl]

Marking[J andJ composition] of J gaslJ types] and] mixtures] are[J specified[
inTable24.7.1.0



242 Material siandWVelding[l

Table24.7.10
Composition(df[dasiypes@andmixtur es]
GroupO Gasldomposition(Vol.[%) O
CO,[] 0,0 H,[ ArY0

0 10 >[DupioBa -0 >0WpioB0 [ remainderd
M10 20 >0@OpHB0 -0 -0 remainderQ]
0 30 -0 >[0UpioB0 -0 remainder(]
40 >[DupioBa >[0upioB0 -0 remainder(]
N 10 >[BUpioR50 -0 -0 remainder]
M20 20 -0 >Bpibaod -0 remainder]
30 >[BpibR50]| >[0UpibBO -0 remainder[]
N 10 >[25[UpibBo0 -0 -0 remainder]
M30 20 -0 >[10MUpibasa -0 remainder(]
30 >BpioB0o0| >[Bupibldsn -0 remainder[]

cO 10 1000 - - -

a 20 remainder0 | >[Oupib300 -0 -0

D8 Argonlthay BelSubstitutedBy heli umDpE@5%0f itsdontent. O

24.7.20 Deter miningHydrogen[Contentlin[DepositedV etal (]

Flux-corediwiresiivhi chihavelsati sfiedthelfequirementsiflor[Grades2,2Y ,2Y 40,0
3,[3Y,[3Y 40,[4Y ,[4Y 40(shal | BelSubjectedibl@hydrogen(iest.(]

Toldeterminelthelllydrogen(dontentlihldepositedimetal , fl ux-corediwiresishal | el
submittedtoltestslinCaccordancelWith[thelfequirementslspecifiedlin[sub-chapter[]
24.5.4,[usingthelfecommended, Chy [the[manufacturer, (el dingCparametersCandd
adjustingthe[tepositiontate[tolGivelthelvei ghtCof (el dCdepositCper[specimen]
similaribfhatdepositedivhen(isinglél ectrodes(for hanual [@rciwel ding.[

24.7.30 Approval T estsiaf Wir esfor [Semi-AutomaticllVelding]

AtOapproval OtestsOof Cwi resCif or Csemi -automati cCwel ding, CtoOdetermineCtheld
depositedimetal [properti es,Ewoldepositedinetal Hestsiassembli esishal | helprepared
inltheldl at[positionlin@ccordancelwithFig.[24.5.1,[dnellisingthelsmal | est[diameter [
andthelotherCusi ngithel argest (di ameter Clof Ciwi reldi ntended Cf or Cthedwel ding ]
of [shipstructures.[Wherelonly Loneldli ameter islianuf actured, only Loneldeposited]
metal [festassembl y[Shal | belprepared. [T helwel dimetal [Shal | beldepositedaccording ]
tolfhelpracti celiecommendedby [Thelmanuf acturer [dndhelhi cknesslof [éachTayerd
of el dimhetal [shal | BeDetween2[@ndBmhm. [

Chemical [@nal ysi siof [theldepositedimetal [Shal | [Belhade. [

Fromliheldepositediinetal [Mest[@ssemblies, thelfol | owingiest[Speci mensshal | el

taken:J
—Jonellbngitudinal [fensil eltest[Specimen, ]

—[threelimpactfest(Specimens.[]
Thelfesultsiof Thelflestsishal | ful fil Theldequi rementsiSpecifiedinT able24.4.4-1.00
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Toldeterminefhebuttiwel diproperties, Buttwel diest[@ssembliesshal | belprepared
in[@ccordancelwith(Fig.[24.5.2[oréachlfecommended, by [theltanuf acturer, el ding D
position. [T helfl at[Zssembly[shal | helivel dedisi ng, [or heldi rstiiun, @helvirelof [fheld
smallestldliameter [folbel@pprovedlandfor thelfemai ningfuns, [thelvirelof (thelargest (]
diameteribBe@pproved. T hebuttivel diestl@ssemblieslinipositionsidther fhanthelfl at ]
shall (belwel dedUusing, f or CitheCremai ningUruns, Cthell argest Odi ameter Clof Ciwireld
recommendedBy thelmanufacturer {for thelpositionldoncerned.[]

Wherel@pproval [istequestedonly[indhel at[position, nCadditional (buttivel d
testLassembly[$hal | (belpreparedlinthat (bositionlisi ngLivi reLof Ldliameter Ldli fferent ]
from(thatsedforpreparingthelfirst@ssembly.

Wherelonlyoneldi ameter [isihanuf actured, [only [onefl at utt el dfest[assembl y O
shallfbbelprepared.]

WeldingUOparametersUshal | CbelinOaccordancelwithCtheDwireCmanufacturer' sU
recommendati ons{SpecifiedihWPS[andnormal [goodiwel dinglpractice.[]

After[iadiographi cCexamination, thefoll owingtest[specimenslshal | [beltakenl]
from(festassemblies:0J
—[Oonelfransverseliensil elfestSpecimen,

—[OthreelimpactiestiSpecimens,]
—[Oonelfransverselbend(test[Speci men(for facelBendest, [
—[Oonelfransverselbend(fest[Speci men(for oot Mendfest 1]

Theldesultslof [thelfests[shal | Hul fil fheldequirementsispecifiedlin(T able[24.4.4-2.[1
Wireslintended[éxclusivelyHorwel dingill etivel dsCshal | (bhelfestedlin[&ccordancel]
withheldequirementsiSpecifiedlihiSub-chapter[24.5.5.00

24.7.40 Approval [T estsiof (Wir esfor [AutomaticM ulti-RunfWelding[

SolidiwiresCandd | ux-coredvi resor [uselvith(3hi el dingCyas, Casivel | Cas ux-
coredWviresioriselWithout[$hiel dingLgasLapprovedor nulti - run[$emi-automaticll
wel dingCmay Chel el soCaccepted, Cwithout Cadditi onal Crests, CF or CuselinCimul ti-rund
automaticivelding.O

Approval [testsLof [wiresFor [automati cCimulti-runfivel dingCshal | Cbeperformed]
in[@ccordancewiththeDel owhenti onedirecommendations.]

Toldeterminefheldepositedimnetal [properti es,[dneldeposi tedinetal [est@ssembly O
shall el preparedlinithelfl at[positionlasishownlinFig.[24.6.1.[T heldi ameter [of [the[]
wirelshall belinfaccordancelwiththelvel dingpracti celwithihelwires.[Thelwel ding[]
parametersshal | CbeldnCaccordancelwithhelrecommendati onsCof (thelwel ding ™
consumables' hanufacturer(@ndlgoodiwel dinglpracti ce.[Thelthi cknesslaf [éachlayer[]
shall [Belnot Tessithan3mhm.]

Chemical Canal ysi sLof theltlepositedCimetal [shal | Cbelimade. (Fromthelprepared
depositedlinetal [fest[assembly, [$peci mensLshal | (belfaken@sishownlnFig.[24.6.1.00
Thelresul tslof [thelfestsshal | [ful fil ThelrequirementsiSpecifiedinTable24.4.4-1.[]

Toldeterminelfhebuttilvel diproperti es, buttwel dfest[@assembl y (shal | belprepared]
inlthelfl at[positionaccording(fblFFig.[24.6.2.[T helwel dingldonditionslshal | [ful fil (the[]
reguirementsispecifiedih[Sub-chaptersi24.3.3@nd24.3.4.0
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FromOtheOpreparedOtest(assemblies, Ospeci mensCshal | ObelltakenOasCshown(
inCFig.[24.6.2.007he[TesultsCbf (theltestskhal | (Ful fil (thelrequirementsCspecified
in(Table24.4.4-2.01

24.7.50 Approval [T estsiaf Wir esfor [AutomaticTwo-RunWelding[!

Approval [testslof [ivires[TorCautomati cLiwo-runCivel dingCshall Chelperformed
in@ccordancelvithfhelfequirementsiSpecifiediniSub-chapter[24.6.3, havingegard ]
tolthelfoll owingliecommendations: ]

—[irrespectivel bf [ the[Bpproval [grade, [ twol buttCwvel d test[lassemblieskhal | Cbel]
prepared,lisingLpl ateslof [12+150mmand[20+250mmLin[ihi ckness.[Thelplatesl]
shall [Belbevelledlas[shownlih(Fig.[24.7.5; ]

12 =15
|~

0
0
60°
aa
i
Q \ i
PR | — 1
Sl 4
| e

Fig.[24.7.5Iwo-runbutt el dfest @ssemblies]

—[Owherel@pproval LisCtequested¥or el dingLpl atelthi cker (than[250mm, Ewolbutt[]
wel diest[assemblieslshal | [l solbelprepared - onelassembly[shal | helprepared]
usinglplates@pproximatel y 20mmilih(thi cknesslandthelother Uising(pl atesiof [the
maxi mum(thi ckness(fior vhi ch@pproval [isiequested.[T helbevel ling[of [thelpl ate[]
thicker@han250mm, [ashivel | Cas[Thelwvireldi ameter [andihelivel dingparameters]
shall [Belih[accordancelwiththelwirelfhanufacturer’ sirecommendations. [

From[thelpreparedtestlassemblies,[SpecimensLshal | Cheltakenlas shownlin[Fig.[]
24.6.3.[T helTesultsLof (theltests[shal | (Ful fil (theltequirementsEpecifiedinIT ables]
24.4.4-1[and(24.4.4-2.00

24.7.60 AnnualTests]

ThelapprovedisolidlviresLandL il ux-corediresfor iselwith$hi el dingLdas, [hs]
well[as[fl ux-coredwiresffor tiselwithoutshi el dingldasiarelsubj ectfblannual [fests.[]
WithinlthelScopelof [thelfests, thelfollowingishal | Belperformed: [
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—[Oforwires@pprovedorSemi-automati cilvel ding, Theldeposi tedifhetal [fest[@ssembly [
shall belpreparedlinC&ccordancelithIheltequirementsi$pecifiedin$ub-chapterd
24.7.3,us ngoneldf @pprovedidiametervires, [

—[OforQvires@pprovedForAutomati cimul ti-runivel ding, (theldlepositedLmetal [iest[]
assembly[shall CheJpreparedCi nCaccordancelwith[thelrequirementsCispecifiedd
inSub-chapter24.7.4,01

—[OforOviresCapprovedor fautomati cliwo-runiivel ding, helbutt vel diest [@ssembl y [
shall belpreparedlinCccordancelvithhelftequirements$pecifiedlinsub-chapterd
24.7.5,[usinglplate20= 25[mhmlih{thickness.[]

Theldiameterslaf Wireslused(shal | [Belstatedinfhelfestreport.]

From[the[depositedimetal [testCassembliesT -Cmulti-runCsemi-automati cCland ]
automati civel ding=Hthelfiol | owi ngltest[Speci mens(shal | Belfeken: [
—Jonellbngitudinal [fensilelfest[Specimen, ]

—[threelimpactfest(Specimens.]

FromtheObuttCwel dCtest Dassembl y CO-Citwo-runCautomati cOwel dingC—Caf ter O
radiographi cléxamination, thelflol | owingliestSpecimensishal | Beltaken: [
—[Jonelfransverselibnsil eltestSpecimen, [

—threelimpactiest(Specimens,]

—[Oonelfransverselbend(test[Speci men(for facelBendiest FHihelfirstiun,

—[Oonelfransversebend(iest[Speci men(for FaceBendest FHihelSecondrun,

—[Oonedongitudinal (tensileltest[HpecimentvhenthelwirelsCapprovedol ey [ford
automati cliivo-runiwelding.

For[fl ux-coredwiresPRSay [dequirelfhat[ahydrogen(iest (shoul dibelperformed]
at@nnual [iests.lJ

24.80 Approval T estsiof [Consumabl eslfor WselihElectr oslagi@andElectr ogas]
Welding[

24.8.100 Test[Assemblies Testingd

Approval [HestsLof [eonsumabl es[for L&l ectrosl aglandlél ectrogasiivel dinglshal | bel]
performedlihlaccordancelwithlfhelbel owhenti oneddecommendations. ]

TwolbuttOwel dCkestCassembliesshal | CheljpreparedCas shownCin[Fig.[24.8.1,01
onelof themluisingplates20[3 25inmithi ck,fheldtheruisingplates35 40nmiithick]
orCmore.[OT he[gradelof [steel [tolbelusedForthelassembliesshal | Chelsd ectedin(
accordancelWwith(T able24.3.1.[Forldonsumabl eslintendedor el dinglhi gher [Strength
tensilelsted , [@Mi obium(ireatedisteel Shall Bellsedfor fhel@pproval fests. [

Thel edgell preparation, ] gapld and] weldingl] conditions] shalld fulfilCJ theld
recommendati ons[SpecifiedBy [thelwel dingldonsumabl esimanufacturer. [

FromJthel prepared butt[lwel d test [ assemblies] subjected] told radiographicl
examination,[Specimens(shal | belfaken(asishownlih(Fig.[24.8.1.[From[each(of [thelfest [
assembliesthelfol | owing(Specimensishal | Belfaken: [

—[Otwolbngitudinal [fensil efestSpecimens,
—[Jtwoliransverseliensil elfestSpecimens,
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—[OtwoltransverseBendest(Specimens,]

—[Otwolsi delendtestSpecimens]

—[OtwolsetsLof (Charpy [V -notchest[$peci mensLtonsi stingLof [Threelitemsléach; N[
onelsetthelspeci mensiwith(thelnotcheslintheldentrelinelof [thelel dlwhereaslinll
thelother(Set,[Thelspeci mensiwith(thei rnotchesat (2inmfromfusi on(ine, [in(thel]
weld,[

—[Jtwolthacroscopi cliest[Specimens.[]

> 250 | > 250
b |

i

L_‘_\_(,I L ongitudinal fensil elfiest[Specimen(]
] ‘ 1

el —
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i
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M acroscopi cltkst(Specimen
________________ |
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Fig.[24.8.1[TEl ectros agandlel ectrogasbutt el dfest [@ssembly [
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TheltesultsCof theltests[performedlonthellongitudinal (tensilellest[Specimensl]
shall ful fil fheldequirementsiSpecifiedin(T able24.4.4-1,vhereasor thelfemai ningd
speci mens=2HihelfequirementsiSpecifiedih(T able24.4.4-2.0

24.8.20 Annual(Tests]

Approvedivel dingLéonsumabl esfor [liselin[él ectrosl aglandél ectrogasivel dingl
arelSubjectfb@nnual [fests.O

Withinfhelscopelof [(Ehelfests, fonelbuttivel diest(assembly [lisi ng[pl ates[20+250]
mmilih{thicknesslshal | Belpreparediihldccordancelwith(Fig.[24.8.1.[]

FromOtheld prepared]buttJwel dCtest[] assembl y [ subj ected I to[] radi ographi cl]
examination,test[specimensshal | (be[takenlinCaccordancelWwith[Fig.[24.8.1.[The[]
resultsCbf (theltests[performedCbnCroundiensileltestCpecimensshal | Fulfil (the
reguirementsiSpecifiedin(T able24.4.4- 1.[T helfesul tslof Thelfiestslperf ormedionihel
remai ni ng(Specimensishall ful fil theldequirementsiSpecifiedlin(Table24.4.4-2.00

24.90 Approval [T estsiof [Consumabl eslfor [OneSideVel dingO
onBackingStrips

Approval [festslof [consumabl esior onelsi delwel dingLonbacki nglstripsishal | el
performedilihlaccordancelwith(thelrequirementsiSpecifiedlin[Sub-chaptersi24.5,24.60
and24.7{or[@ppropriatelivel dinglinethod, havingltegardfoliheltecommendations]
specifiedbelow.O

Thel deposited] metal [ test[] assembly [ shall 0 beld prepared in[] accordancell
with[Fig.24.5.1[0r[Fig.[24.6.1,[dependinglonfhelvel dingmhethod.

Toldeterminel@helproperti esLof (A buttlivel d, LA Hest (assembly [$hal | belprepared]
usi ngplateslof 20-25[mmlin(thi cknessflor [éachvel dinglpositionldecommendedby [
thelmanufacturer, [Seellfig.[24.9.00

ForChighUheatDinput Cwel dingUOprocessesUwhereltheldminimum(Cthi cknessCof [
individual Tlay ersléxceeds®Binm, fhelsecondfiest[assembl y [shal | belfnadeldf (35-400
mmUnCihi ckness. Dnfadditi onfodheiest [$peci menslindicatedlnFig.[24.9,[bnel$et ]
of (hree[Charpy[V -notchlimpact [est[$pecimensLshal | belprepared; [Thel$pecimensL]
shall haveltheir ongitudinal [2xeslat [thelpl atelrni d-thi ckness, [@ndthelhotchlshal | el
situated(ihfhelmiddlelof fhelwel d@sishownlihFig.[24.3.11-1.00

Thell edgel] preparation,] gapl] andd weldingd conditions(] shall( fulfil(J the(l
recommendati ons[SpecifiedBy fhelWel dingldonsumabl esianufacturer. [

M echani cal [properti esCof [depositediinetal [shal | Ful fil @heiequirementsi$pecified
inOTable124.4.4-1; Otheldmechanical Oproperti esCof Othebutt OweldOshal | df ul fil O
theldequi rementsis$pecifiedlin(T able(24.4.4-2,[or thel@ppropriatelgradesiof livel ding ]
consumables.[]

Wherelvel dingléonsumabl eslhavelbeenlapprovedby IPRSHor ivel dingwithout [
backings,0onlyObuttOwel dOtest[0assembly O shall D be prepareddinCaccordancel
with[Fig.[24.9.00

O
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M acroscopi clestiSpecimen

50
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Fig.24.90IButtwel difest[@ssembly hadeldonBackings]

24.100 Approval [T estsiof (W eldinglConsumabl eslfor High[Strength[S$teel s

24.10.10 WeldingOconsumablesOfordhighOstrengthOsteel Oshal | Obedtested i
accordancelWith[theltequirementsi$pecifiedlin[sub-chapters[24.5,[24.6[and(24.7.01
Approval Lof [ivel dingCtonsumabl esCTor Cautomati cCvel ding U sCsubj ect[tospecial [

considerationBy[PRS.[]

Testl@assemblieslshall BelpreparedfrombighlStrengthistee! ; for fhelfests, fhelsteel [

gradelshall [BelSel ectedlihlaccordancelwith(Table24.10.1.0

Theldepositedlimetal [test[assemblieslinay [belpreparediromLother [gradelsteel,[]
provided(thatfhelsi delwval | sLof (thelwel d, bef orelAssembling, [relbutteredwvithihed

wel dingldonsumabl elSubjected(iblapproval .[]

Welding[parametersishal | Ielinf@ccordancelwith@helvel dingleonsumabl esf@ndC]

steel hanuf acturers’ ldfecommendations.]

O
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Table24.10.10
Steel [Mequirements{for Thel@ppr oval [est siof el dingldonsumabl es]
for Mighlstrengthlsteel O

Gradelof wel dingldonsumabl es] Gradeldf [highstrengthlSteel O
3Y420] A420,[D4200]
4Y 4211 A420,[D420,[E4200]
5Y 420 A420,[D420,[E420,[F420[]
3Y 460 A460,1D460]
4Y 4601 A460,D460,[E4600]
5Y 460 A460,D460,[E460, F460[]
3Y 500 A500,ID5000]
4Y500] A500,ID500,E500,0
5Y 500 A500,ID500,[E500, F5000]
3Y 550 A550,ID5500]
4Y550] A550,D550,[E5500]
5Y 550 A550, D550, E550,[F5500]
3Y 620 A620,16200]
4Y620 A620,1620,[E6200]1
5Y 620 A620,D620,[E620,[F6200]
3Y 690 A690,16900]
4Y6901 A690,1690,[E690]
5Y 6901 A690, D690, [E690,[F690]

24.10.200 Mechanical [properties of ([depositedmetal ,[obtai nedEromlconsumables, ]
shall [fulfil ThelrequirementsiSpecifiedih(Table24.10.2.0]

Table24.10.20
Requirementslfor [hechanical [pr oper tiesldf [depositedhetal [
Grader] TensilelstrengthfestO Charpy[V-notchlimpactfest™]
of Weldingl] Rag = Asy TestO Average@al uel]
consumablel] [MPalO [MPa]O [%]00 temperature]|  from{hreelSpecimens,[J] 0
min.ID min.0 [°ClO min.20

10 20 3 40 50 60
3Y420] -200
4y 420 4200 | 5306800 20 —400 470
5Y 420 —600
3y 460 -200
4Y 4601 46000 | 5707200 2000 —400 470
5Y 460 —600
3Y 500 =200
4Y 500 5000 | 610=[7700 180 —400 500
5Y 5000 —600
3Y 550 —200
4Y 550 5500 | 67018300 180 —400 550
5Y 550 —600

O
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10 20 30 40 50 60
3y 620 —200
4Y 620 6200 | 7202890 180 —400 620
5Y620 —600
3y 690 -200
4Y 690 6900 | 770400 170 —400 690
5Y690 —600

DY Thelflensil elstrengthof epositedivel dinetal Enay helmipEol10%Mower, [providedEhat Ehelvel ded D

jointsitheetfhelmi nimumiensil elStrengthlrfiequi rementsldefined(for fhelparti cul ar [Steel [grade. [0

30 FortheltequirementstegardingCiinimumCindividual val uesCof impact&nergy andlie-tests, 5eel]

paragraphs24.4.3@nd24.4.7.00

Note:[J

I n(heltaselof vel dingVery[thi ck[pl atesiivhereihelivel dedioi ntCdloesthotlmeetEhelininimumensile[]
strengthrequirements{forthelparti cul ar [Steel [grade, [ithay Beliecessary foldhooselwel dingldonsumabl es]

of theldextMigher[Strengthigrade.[]

24.10.30 Mechanical [propertiesCbf (el dedointsCshal | Fulfil (the[requirements

specifiedinTable24.10.3.0

Table24.10.30
Requirementslfor hechanical [pr oper tieslof Wwelded(joint ]
Tensilel Charpy[V-notchlimpactfest] BendingO
Gradelofd strength] Averagelaluel]
weldingl] R Testl] fromihreet | g ng@nglel] Bendetiod
consumablel] [MPa] temperaturel]]  specimensl] [degrees] V1] DAED
min.OJ [°ClO (Jo
min.(J

3Y 420 d =200 ad 0 0
4Y 427 5300 —400] 470 12000 40
5Y 4201 —600]

3Y 460 d =200 g 0 a
4Y 460 5700 —400 470 1200 40
5Y 46[] —600]

3Y500 a —200 a 0 0
4Y 500 6100J —400 500 1200 40
5Y 500 —600]

3Y550 g —200 g O 0
4Y 5507 6700 —400 550 1200 50
5Y 550 —600]

3y 620 g -200 g | g
4Y 620 72000 —400 6201 1200 50
5Y 620 —600

3Y 690 d -200 d O g
4Y 690 7700 —400 6901 1200 50
5Y 690 —600

90 BendingCangleCattainedCbeforelthelFirstincipienttracks; Cninor CtracksCuptolax. CBCmmCarel]

disregarded.O]

30 DEHformer(diameter, f3Specimen(thickness.O

ad
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24.10.40 If,[duringthebendiest, thebendinglangl elSpecifiedihTabl e[24.10.3Mas]
notbeen@ttai ned, hedestnay (heltonsi dered$ati sfactory[if BhelgaugedengthlL ]
relativellel ongationJ(Fig.[124.10.4) Cful fil sCtheOrequi rementsCispeci fiedCin(T abl e[d
24.10.2.00

Fig.24.10.40MBendfest[dimensions]

24.10.50 Consumablesliorwvel dinghighlstrengthlsteel,[other fhan(solidlwire-gasl]
combinations,Cshall CObeJsubj ectedCtolCalhydrogenCitest. C1T he[hydrogenCicontent
inCdepositedCmetal Cshall CheldeterminedCby [thelmercury CmethodCor Cany Cother [
method, Usuchasthellgas Ichromatographi cCimethodCwhichcorrel atesCwiththe[d
mercurymethod[in[fespect[bf (tooling[Tate,[ thelpreparationtimelbf (thel[iveld[]
sampl esi@ndithelhydrogenidontentdetermination.]

24.10.60 Thelpermissiblelhydrogenicontentlinfheldepositedinetal forparticular]
gradesllof Lconsumabl esCi ntended f or Cwel dingChi ghCistrengthCsteel Cli sCspeci fiedd
in(Table24.10.6.00

Table24.10.60
Per missiblelllydr ogenldontentlihldepositedimetal (0
fromwel dingldonsumablesfor WeldingMighstrength(steel s

i Hydrogen(dontent(ihldepositedimetal O
Gr(?gﬁfn?’ag Zfsrg’m Hydrogen(Symbol 0 cm®/100gdeposited el dietal [
max.[]

3,2,5BY420 0 0

3,2,5Y 460 H10(HH) D 1000

3,3,BY500

3,3,BY550 0 0

3,2,BY620 H5(HHH) D 50

3,2,5Y 690

24.10.70 AnnualTests

Approvediwvel dingleonsumabl esforlivel dinghi ghLstrengthlsteel slarelsubj ect ol
annual [fests.[]

Theltests[shall lincludeldepositedmetal [test,[inCccordancewith[Fig.[24.5.10]
or[Fig.[24.6.1,[depending0niwel dingldonsumabl es.[

ad
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Thelscopelbf [theltests[shall ChelaslrequiredforCannual [testsCinCaccordancell
withTheltequirementsCspecifiedlinCparagraphs24.5.7,[24.6.4,[24.7.6,[depending]
onweldingldonsumable.[]

I n[Special [dases, PR S[thay [requi reladditi onal [fests, [&.g. wel ded i ntslikests, [fbel]
performed.[

24.110 Approval [T estsiof (W eldinglConsumabl eslfior Boiler [Steel s

Approval [testsLof Lconsumabl es Tor[Wvel ding[boil er [steel sLshal | [belperformed]

i nfaccordancelwithTheliequirementsispecifiedlin[sub-chapters24.5[fo24. 7, {aking ]

account[of [fhelfol lowingrecommendations:[]

—[OtestCassembliesl$hal | el prepareddromlihelboil er3teel (HorvhichihelWel dingl
consumabl esi@relihtended; ]

—[OfromdepositedCmetal CandCbuttCwel dtest Cassemblies, (Threeadditional (Charpy
V -notchlspeci mensishal | helfaken(for [impact [fest[@fter [agei ngllagei ngldonditionsi+1
5%(plasti c[strainf@ndlanned i ng @t femperatureldf 25008 ClduringCLthour).[Thefest [
conditionsiandlrequirementslarelsubj ectfo[PRSAcceptancelihléachlparti cul ar [dase; [

—[Jwhenlestinglivel dingLeonsumabl esdor [hoi | er [$teel sLoperati ngLat (A femperaturel]
exceeding[35009C, [PRSImay [equirelperformingltheliensi eltest @t thelthaximuml
workingCtemperature, Cwith[determinationCof [the[proof [stress Ry ». [T heltests]
andthelfestslresul tslassessment(shal | BelagreediwithPRS.[]

24.12[1 Approval [T estslof W el dingConsumabl eslflor M achinery,
Equipmentand[Piping[Steel s

Weldingléonsumabl esi@pprovedfor hull [Structural [@nd(boil er[Steel siinay (helal sol]
approved,WithoutCadditional (testing, [for Csteel slintended(for(theCmanuf acturelbf (I
machinery,[équi pment[andpi ping, (brovi ded@hey relinadelof [$teel [$imilarfothul | O
structural [steel [0r[having(Similar[properties.]

Inf@l | [other[¢ases, [Thelivel dingleonsumabl eslshal | (helfestedlin[¢onnecti onfwvith[]
steel slflor vhi chlthey[@relintended. [

Theltestsishal | Belperformed(ih@ccordancelwith@aprogrammelagreediwithPRS.0

24.13[0 Approval [T estslof W eldingConsumabl eslflor [$tainless]
and[Clad[S$teels]

24.13.10 Approval destsLof Lconsumabl es forivel ding[$tai nlessLsteel s, [Hescribed]
inCChapter[B,shall (belperformedlinCaccordancelWith[thelrequirements$pecified
inCsub-chapters[24.5,[P4.6Land[(24.7.[T estCassemblies[shal | Cbelmadelfromsteel [
forCwhichCapproval Cof [the tonsumabl es(i s tequested. [LTT hetepositedmetal [test]
assembliesCinay [(belprepared@romCother[gradelteel ,(providedihatihelsi delivall s
of (theCwel d, CbeforelJassembl i ng, JareCbuttered DwithCtheCwel dingOconsumabl e, [
subj ected(ibldapproval .[]

Theldepositedimetal [festsiresul tsishal | [dompl y Wi th{thelpropertiesiguaranteed by (]
theCimanufacturer; CthebuttDwel dCtests resul tsE-Dwi thCthelmini mumCispecifiedd
properti esiaf [Steel [flor hi chithey @relintended. ]

ad
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24.13.20 Inldrder{oldeterminehelpropertiesiaf buttWel dimadelof [dl adisteel , vol
testCassembli esshal | CbheJpreparedCasishownCin(Fig.[124.13.2- 1[inCaccordanced
withdhelvel dingprocedurel$pecificationagreedivithPRS: [bnel@ssembl y [$hal | thel]
preparedromihelinaterial Lof LaLini nimumlihickness, [dhelother Hromdhelimaterial (1
of (& maxi mum[thicknessforWhi chihelfestedWvel dingléonsumabl esiarelintended. [
FromOtheld preparedtest[] assembilies, [ specimens shal | 0 be[d takend as[] shown[]
in[Fig.[24.13.2-1.[FromCbend(test[specimen, thelburpl usCof [the[vel dTshal | Cheld
removed,motlinore, however,Than{ofhedlevel [of (theldl adding. [T heleasurement
of Rardness[shal | BelperformediasishownlihFig.[24.13.2-2.00

Intheltaselbf (two-sidelcladlsteel [plates, [(for[iransverse[bendltest, (A tdoublel]
number[of [$peci mensishal | belcut[romEhelfest[assembly.[Thelbendfest[shal | e[
performedvith(ihel¢ladayeriniens on.[Thelimeasurement[of (hardness.shal | [bel]
performed@sishownlin(Fig.[24.13.2-2.0

Forihelwel dsiwherelthelpl atelisivo-si deldl added, Thelfheasurement [0f (hardness(]
shall Belperformedidnbothisides.

Thelhardnesslisfolbelieasuredby[VickersiinethodL{underihelloadLof (D8LN).L
Thelbendiest[tesults[shall (Fulfil (thelitequirements$pecifiedlin(paragraph(24.4.2.00
Thelhardnessiheasurement [resul ts[shal | BelSubmi tted fb[PRSHor [Acceptancelinléach]
particularl@ase.[]
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Fig.24.13.2-2[MButtiivel dhardnessitkestSpecimen]

24.1400 Approval [T estsiof W eldinglConsumabl esfior [Copper ,[Heavy M etal s
and@ther Mon-FerrousM etal s

Consumabl elintendedfor ivel di ngthelparti cul ar [parentinetal [shal | efested[on ]
thelthaterial [doncerned.[
Theliestsishal | BelperformediihlaccordancelwithldprogrammelagreediwithPRS. [

24150  Approval T estslof Welding[Consumabl esifor [Aluminium{AlloysO

24.15.10 Theltequirementsi$pecifiedlinsub-chapter[24.15[applyHolthelApproval [
of livel dingLeonsumabl es{wiresCor[tods) Lintendedior vel ding, (Withshiel dingLgas, [
of yrought @ umi nium(all oy siSpecifiedlihSub-chapter[18.1.00
Consumabl esliecommendedfor uvel di nguvroughtal uminiumial | oys@reldivided
intolfivoliypes. [
—[Jsolidifodslihtendedfor fungstenlihertidaslarciiel ding =T | Glwel ding,
—[JsolidOwiresintendedf or Cisemi-automati cLlor Jautomati cUmetal -arcllinertCigasC
welding3M | Giwel ding(Or[@utomatic[T | Glwel dingLL]

24.15.2[0 ThelgradelInotationllof Cwel dingliconsumabl eslintendedf or Cwel ding]
wrought @l uminium(all oysidonsi stslof fivoldapital [letters.[]

ThelfirstIetter(ihdi catesthelfy peldf el dingldonsumabl es: [
RO-Osolidirod,
WEHOsolidiwire.[

Thel$econdIetterlindicatesthelivel dingL¢onsumabl elAppli cati on, [dependinglon]
thelgradeldf @l oy lsedflor festslassemblies’ [preparation: ]
ABB7540
BZ50860
C[=38083,(5383,5456,[5059[]
D[={B005A,[6061,[6082.01

WeldingL¢onsumabl esl@pprovedonhi gher [$trengthCA M gléradesimay (&l solbel]
usedforower[tensilelstrengthCAIM glgradesCandLthei rLcombinationCwvithCAISI O
grades.[]
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24.15.30 Aluminium(&loy[gradesForthelfest[&ssembliesiintendedFor[@pproval [
testslof [parti cul ar [gradeslof ivel dingldéonsumabl es[shal | hel$el ectedlin[@ccordancel]
with(Table24.15.3-1.01

Table24.15.3-10
Aluminium(alloy@equirements{for [@ppr oval festsiaf el dingldonsumables]

Aluminiumi@loy(grades]
Consumablelquality(gradel] Alloydesignationd
Numerical Chemical [Symbol O
RA/WAT 57540 AlMg3O
RB/WBU 50860 AlMgdO
O 50830 AIMg4.5Mn0.70]
RC/WCO 53830 AIMg4.5Mn0.90]
54560 AlMg50
505900 -0
O 6005A01 AlISIMg(A)O
RD/WDUO 606101 AlMglSiCull
60820 AlSiIMgMnO

Approval [of [@wirelorHodlwill elgrantedinléonjunctionlwithlalshiel dinglgas3-[]
specifiedlihl@ccordancelwith(Table24.15.3-2[FHusedfor fheldpproval [fests.[]
Composition(of [thelshi el dingldasishal | Belgi venlihfhelfest eport.[]

Table24.15.3-2[]
Composition[ofshieldingldasesiandmixtur esfflor el ding@luminiumi@lloysd

Gasidesignation(] Gasldomposition[(V ol .[%b) D_
Argon({An O Helium(He)O
1310 1000 -0
1520 -0 1000
1230 RestO 0330
1230 Rest[] 33ibB60
280 Rest] 66{b@50
SO Special [dompositionigasi0]

90 Gasesf [bther[¢hemical [Eomposition{mixedgases) nay beltonsi dered&sl1 special [gases’ EndD]
coveredBy [SeparatelfestsiSubj ectfbPRSAcceptancelinl@achiparticul ar[Gase.(]

24.15.40 Toldeterminelthe[themical CtompositionCof CdepositedCimetal,Loneltest]
assembly,OasOshownOinOFig24.15.4,0shal | Obelprepared. dTheltest Dassembly
dimensions,Hependentbnthelgradelbf (el dingCconsumabl eCandthelivelding
process, shall[givelalsufficientl@mount [0f [pureiel dihetal [flor [6hemical [@nal ysis.[]

Chemical CcompositionLof Thelparent[imetal [(shall beltompati bl e[withiheWvel d[]
metal.[]

Chemical CcompositionCof CtheddepositedCmetal (ishal | ChelldeterminedChy Ctheld
manufacturer(and(statedOnlthelihaterial [Gertificate.(]

ad
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TheOresultsOof Othe[Janalysi sCishal | OnotCexceedOtheldlimitCval uesUspecifiedd
by fhelanufacturer.[

Fig.24.15.4[Deposi tedretal [festlassembly ]

24.15.50 TestingOof OweldeddjointsCshall ObelperformedConCbutt-weldOtestd
assembliesCprepareddfromObaseImaterial sCspecifieddinOTable124.15.3-1,00in0
accordancelwiththelmanufacturer’ slfecommendations.[]

Butt-wel dtestCassembli esCvithCathi cknessLof [1L0+120mmshal | Chelprepared
for[@éachlivel dinglposition({flat,[horizontal -vertical ,[Wertical -upward@ndLoverhead)
recommended By thelwel dingldonsumabl elhanufacturer.[]

Consumabl esi@pprovedfor [l at@ndverti cal -upwardposi tionsrnay (&l soetised ]
forhelhorizontal -verti cal [position[subjectio[PRSCacceptancelinCeachCparticulard
case.[]

Additionally,lonelflest[@ssembly lwvi th(&lthi cknessLof [20+250inmishal | helwvel ded]
inlthelflat[positionlonly.[]

OnCeompl etionCof Divel ding, estCassembli esCshal | (belall owedZoltool Chatural ly
tol@mbientfemperature.[]

ThelminimumCtimensi onsCof [TestCassembli esCareB50k [B50Cmm. T heledgel]
preparation, [gap@ndiwel dinglparametersishal | ful fil theldfecommendati onslsSpecifiedd
by [theltkestedwel dingldonsumabl esihanufacturer.[]

Wel ded(Test[Bssemblieslandiest[$peci mens[shal | hot [bel$ubjectedfolany (heat ]
treatment.[Prior[toltests,[Grade[Dtest[assembliesCshall (belsubjectedtolhatural (0
agei ng(fior[almi nimumi(af [72hoursfrom(theldompl eti on(af el ding.[]

AfterestCassemblies [tadi ographicléxamination,@hefoll owingest[$pecimens]
shall Beltaken:[]

—[Jtwoliransverseliensil elfestSpecimens,
—[Jonelmacroscopi clikestSpecimen, ]
—[OtwoliransverselBendtest(Speci mens(fior facelBendliest, [
—[OtwoltransverseBendest(Speci mens(fior [foot Bend(fest. [

TheldimensionsCbf (transverseltensileltest[pecimensshal | ChelinCaccordancell
with[Fig.[2.5.6,[Whereas[theldi mensi onsLof [(bendest [$pecimensE3-in[accordancel
with(Fig.2.7.4.0

24.15.600 Mechanical OpropertiesCof ObuttCwel dsCishal | Cful fil CthelCrequirementsD
specifiedinTable24.15.6.0
Thelpositionlof thelSpeci menlfracturelshal | belihdi catedlihlthelfestfeport. ]
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Table24.15.60]
Requirementslfor [hechanical [pr oper tieslaf Butt el d
. Bendfest™"
Consumablel] Baselthaterial O Tens{:qe]slt g%’[h[l Bendina@Enalel
gradel] usedffortestl] min.0 Formeridiameter| =~ ;:i?q,ug ©
RA/WAD 575401 19001 3t0
RB/WB[ 50860 2400 6t0
0 50830 2750 6t0 180°0
RC/WCO 5383(0r[34560] 2900] 6t
50590 3300 6t
RD/WDO | 6061,B005A [6rB082(] 1700 6t0

O

tO  specimen(thickness]

90 Duringtheltest, (theltestCpecimenshal | Chot(feveal Calsingl elflawyreater (thanBCminCany 0
direction).0Fl awslappearinglat [Thel¢ornerslof [ETest[$peci menlshal | helignoredliniheléval uation,[
unlesslthereliklavi dencelthatfhey [fesul tfromIack [6f fusion.O

M acroscopi cliestsi@relperf ormedoldetect[Suchlimperf ectionslas:. Tack [df [flusion, [
cavities,linclusions,[poresar(dracks.[]

24.15.70 Annual [festsidover:(

—Jpreparation] of J deposited ] metal [ test[] assembly J inJ accordancel] with( the[
requirementsispecifiedlihlparagraph24.15.4,0

—[Opreparationlof [onefl atbutt el dfest [assembl y [wvi th[@Thi cknessof [10+120nm;
thelflest[Speci mensishal | efakenlinlaccordancelivithfheequirementsispecified
in[paragraph24.15.5.01
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2500 WELDEDSTRUCTUREMANUFACTURERSO
25.10 General[Requirements]

25.1.10 Manufacturers,dincludingdtheirOall OplantsdandOsubcontractors, dusingd
wel dinglprocessesiflordonstructi on@ndrepai r [of fhelstructuresiwhi chlarelsubj ect o]
technical [Survey by (PRSI shal | thavelVal i d[@pproval by PRSHolthelivel dingtnihel]
scopeldoveringthelworkperformed.[]

25.1.2[0 Manufacturerequestinglanapproval [$hall [$pecifylinldetail hel$scopelof

thelFrequestedapproval.[ T hel tequestingCmanufacturer[Bhal | Cspecify[thelvel ding]

processesfolbelapproved@ndihelscopelof (approval Hor [eachlof (Thoselprocesses,

indi catinglthelfollowing: [

—[Ogroups@ndigradesiof (baseltnaterial slintendedfobelwvel dedllisi ngfhelparticular]
wel dinglprocessiihcludingthelypeldf [product((pl ates, fubes),

—[Jdimensiontanges_for[parentCimetals,[i.e.[fangesLbf [ thicknessforplatesCand]
diametersiandirangesiaf iwall [thi cknesses(fior [fLibes, []

—Oweldliypesi(butt,fillet),[]

—Jwel dldetail sforButtiwel dsiand(ill etiwel ds, [

—[Oweldinglpositions.(]

25.1.300 Withindhel@pproval [procedure,[Thelmanufacturer[$hal | [dlemonstrateland]
document(thatFHihfhefequestediScopelof @pproval [Fihei rldrgani sation, [personnel , [0
equi pment, Wel ding[processesluisedinlthelfiabri cation[éonditions, [Supervision(of fthe[]
processesLof [¢onstructionlor (tepai rLof (Hhelivel dedStructuresiasivel | fasheir[inal O
control Lensurelreproduci bl eLqual ity Lof [thelstructuresCimadelandLcompliancelWith[]
PRSIfequirements.]

25.1.40 ThelmanufacturershalllémployQivel dersthol dingalidPRS[gualificationd
certificateslihecessary [for [performancelof [ihelivel dingprocessesvithinihel$copell
of thel@pproval [requested Dy [thelthanuf acturer.]

25.1.500 ThedconditionOforOissuancel]by0PRSOthed Approval [ Certificateis[]
alsati sfactoryresul t[of thelapproval [procedureltised. [T heldetail edfangelof [@pproval [
i siSpecifiedihfhelAnnexibhelApproval [Certificate.[]

25.1.600 Approval [Certificatelissuedor[onelmanufacturer’ siplant @ solappliesiol
their brancheslprovidedihey [ieportHolfhelsameldual ity inanagement[linit (AandHhe
samelfechnical [Supervision.

25.1.70 Approval OCertificateldisOissued,1by0PRS,Of ordadthree-yearOperiod.O
Theld conditiond forC maintaining the certificateld validityd ford threed years[d
isCtheldmanufacturer’ sCicompliancelwithCthelconditionsOspecifiedliinCIApproval [
Certificate.[Thelanufacturer [$hal | [tonduct[@n[bngoinglanalysi siHin[&ccordanceld
with(thelfequirements[SpecifiedinPublicationNo.[80/PEHNon-destr uctivelTesting,[]
of el dingCquality [hased[bnltheltesul tsLof Chon-destructiveliestinglLof [thelvel ds[

O
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performedCandCdeterminelthelpercentagelguality [indexof (Wel ded[jointsCat(east
oncelih{Sixmonths.[]

25.1.80 Prior[folthelApproval [Certificateléxpiry[date, [Thelmanufacturer[intending
tolrenewlitsivalidity[shall Mequest PR S[IblrenewhelApproval [Certificate.[Thisishal |
takel[placelinC3ufficientCadvancelsolihat[heltenewal [procedureltanbelcompleted]
andthe[Approval [(Certifi cate[belld ssued[before thelexpirydatel bf [the[Existing]
Approval [Certificate.[]

25.1.900 Extensionlof fheldpproval [SpecifiedintheApproval [Certificatelmay [fakel
placel@tfhelfequest(of Thelfhanuf acturer [duri ngthelperi odof Wali dity [0f Theléxisting]
approval O orOwithinthell approval O renewal U procedure.[d Theld procedureld] andl]
reguirementsiarelthelSamelaslinltheldaselof [mhanufacturer@pproval .[]

25.200 Approval [Procedurell

25.2.100 Manufacturer(intendingliblobtai n[anldpproval [Shal | MequestPRSHDlihiti ate]
thelapproval Oprocedure.] TogetherOwithOtherelevantOrequest, Othe(technical O
documentati onlincl uding@helorgani sati onfanddechni cal [parti cul arsiéoncerningfhed
manufacturer specifiedld nCsub-chapter[25.3aswel | Cas[ thelwel dingLprocedureld
qualificationlprogrammeldorrespondingliblthelrequestediscopelof [Bpproval [shal | [bel]
submitted.

25.2.2[0 Approval [procedureldovers:[]

—[Jconsi derati onldf [thelfechni cal [documentati on[SubmittedBy [thelhanufacturer, ]

—[acceptanceldf el dinglprocedurelqual ificationprogramme, ]

—[OsupervisionCof (the[wel dingCprocedurelqual ificationtests, (performedCby[thel
manufacturer,[dorrespondinglibthelScopeldf @pproval,[

—[Omanufacturerlihspection.d

25.30 TechnicalDocumentationd

DocumentationOof JtheCJmanufacturer CrequestingC]PRSOapproval OforJusingd

particul arfvel ding(processesishal | ihcl udelfhelfiol |l owing: O

—Omanufacturer’ slame,d

—[Omanufacturer’ slorgani sation(chart,[]

—[J description(df thelpl at[éxperiencelihldonstructi onlor [fepai r [0f el ded structures, [

—Omanufacturer’ slieferencellist, [é.9.[dopi eslof [@pproval [Gertificateslissuedby [dther ]
bodies,[dopi esldf [qual ity [Management(System(Gertificates, [étc.,[]

—[OrequestediScopeldf @pproval, @sequiredlihlparagraph25.1.2, ]

—[dparticularsCtoncerningLthelpersonsupervisingLthelivel dingLoperationsLat[ thel]
manuf acturer [AndLother ivel dingpersonnel [andLaqual ity Leontrol [$taff, Lincludingd
theirlqualifications,fecordof Mvork[and(duthorisation, ]

—0listCof (thelivel dersCemployedCivhoChavelvalidCPRSLCcertificates; [for[ivel ders]
having(dertificateslissuedBy [Gther lihstituti ons, [Thelfamelof [Suchlihstitution(shal |
belprovided,[

U O
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—Jdescription of [ the[J plantd technical O infrastructure] including: O production]
workshopspossessed, [ktoragelfooms+1ncludingCaktore foomTorOwvel dingd
consumabl es, Tifting@ppliances, hachi ning@ppli ancesisedfor[@édgelpreparation]
forlwel ding, flusi onldutting@pplianceslasiwel | [asiwel ding@ppliances=2Hinhcluding
typelandyear [of [theirCmanufacture, Cpre-heatingCappliances,post-weldCheat[]
treatmentC&ppliances,[$tationary [andChol dingCovensor (el ding[tonsumabl es,[]
wel dingléqui pment, ]

—[J parentiaterial sidsed{grades, [Product fypes, [dimens onal [fanges), [

—[Owelding@onsumabl eslised, ]

—[OJweldingCprocedurelspecificationsLused, CandCotherCdocumentsCappliedby [ thel]
manufacturer [duringiivel dingloperati ons, [&.g.[doncerni ngthelwel dinglSequence, [
weldingléonsumabl es handling, wel dingloperationslquality[dontrol ,[performingC]
of [Aon-destructivelfestingl@ndother [fests.[]

Theld abovell mentionedd particularsC] concerning] thell manufacturer] may [ beld

communi catedfoPRShy [dompl eti ngthelrel evant[PRSHormfoiwhi chidopi eslof fheld

requiredldocumentsishal | beléncl osed.

25.400 Manufacturer Minspectiond

25.4.110 Manufacturerinspectionlisfintended@olVerifytheldata providedbythel]
manufacturer.[Where[wel dingCprocessesCarelbe ngCperformedat [the[Jseparate]
manufacturer’ siplantsCatdlifferentocationsl@ndthey teport[fohelsamelfhelsamel]
guality Onanagement [initCand@hel$amelechni cal [Supervision, @helinspection(@ sod
appliesiibihoselplants.]

25.4.20 Theldnspectioncoverstechnical Candorgani sational ClconditionsC et [the[

manufacturer (in[tespect[of Ovel dingCprocessesibei ngthelsubject [of [Thelfequested]

approval.[Thelhanuf acturer ihspecti onliklintendediberify: [

—[Jsupervisingpersonnel [Fby erifyingldocumentsidonfirminglthei rtheoretical [job[]
knowledge, [hand-onléxperiencelandCauthorisati on[of [(thelivel ding[supervision
staff[@nd[quality[control [Staff,[]

—Owelders3-Chy[verifyingDwelders [tegister,Cvalidity Cof Bvelders (qualification
certificateslissuedy PRS¢orrespondi ngfofhelfequested@pproval , [inethodsof [
markingthelwvel dsCperformedCby[barticular Bvel ders,Cvelders' Lidentificationl]
marks,]

— plantCequi pment3-Cby [Verifyingthelcondition[of CuttingLappliances, el ding]
appliances, [@siwvel | [sldryingLapplianceslandconditions of [$toragelof [covered]
€l ectrodesCandfluxesfor[Csubmerged-arclivel ding,tegister[of (thelpossessed]
equipment, fitsiSupervision@nd(peri odi cal hai ntenance, [

—[Odocumentati on3-Iby [Werifyinglivel dingprocedurelspecificati onsllised@ndldther ]
corporatelldocumentsLlinCIf orcellapplicabl e[dtoIthe[lwel dinglloperations, e.g.[
concerningthe[wvel ding[sequence, Civel dingltonsumabl es’' Chandling, Owel ding(d
qualityCicontrol,Cinon-destructivetestingClor Cother Ctests, (wel dingCoperations' [
quality,iraliditylaf [Standardsipossessed, [princi pl eslof [flamiliarisingiwel dersiwithd

O
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thisldocumentation,[@vail ability[of [thisldocumentati on@tivorkstati ons, [inethods]
of [Filingof Choththeperf ormedCwel dingCoperati onsCand Cdocumentati onof (I
weldingd operations [ quality,] traceabilityd of 0 weldingd conditions,[d and]
identificationlof el derslperformingihelel ds, ]

—[Omaterial siHby Werifyingthelethodslof [Storagelof [parentthateri al slandiwel ding[
consumabl es, Cmarkingof CjparentCimaterial sCandpreparingliconsumabl esfor[J
welding.[

25.50 WeldingProcedure@Qualificationd

25.5.10 Manufacturerd shall(d develop thed weldingd procedurel] qualification
programmeldorrespondingliblfhelScopeldf [equestedi@pproval .[Preliminary Weldingd
ProcedurelBpecification[{pWPS)[shal | (el éncl osedfolthelprogramme.[After[thesel]
documentsihavelbeenlagreedwithPRS, [thelthanuf acturer [may (begi n(thelprocesslof [
thelwel dinglprocedurelqualificationlunderfheldirect[Supervisi onldf PRS[Surveyor. [

25.5.200 PRSequirementsiintespectlof (thelivel dingCprocedurelualification,&s]
well Castheldscopesof Cigualificati onCof Cwel dabl e[ steel sCiandCial umi niumCal loy s
intended({or [$hi phul | standCother [inaritimelstructuresarel$pecifiedlinPublication]
No.[ 74/PO—- Principlesd for 0 Wel ding Procedureld @alification Tests .[1 Theld
reguirementsC$pecifiedlinCthi sCPublicationCapply RoltjualificationCof thelvel dingC
proceduresforhormal CstrengthCandChi gher CstrengthChull Cstructural Csteel s, Chigh
strength$teel slintendedFor[Wel ded&tructures, ivel dabl el steel [forgingsland$teel [
castings, UasDwel | DasOwrought Cial uminiumUal | oy sCwhi chCFul fil CtheCrequirementsD
specifiedlinfheRul eslandfibliheléquival entihaterials.(]

25.5.30 TheltequirementsLeoncerninglualificationlof [thelprocedurelof ivel dingl]
material sLintended[fortonstructionlof Lgas. tankersCarelspecifiedlin[Publication]
No.[48/PERequirementsiConcer ningGasTankers.]

25.5.400 ProcessesLof [gualificationlbf [thelproceduresof (el dingCmaterial sLand]
productsimot[¢overedby [hel@bovelentionedPublicationsishal |l hel¢onductedin]
accordancelwiththe[programmelagreedWwith[(PRS.IT hisCprogrammelshal | taked
accountof CspecificCproperti esCof CsuchCimateri al sCandCproductsCasCivel | Cas[theld
reguirementsispecifiedihihelrel evant(standards.[

25.5.5[0 AftertheseldocumentsihiavebeenlacceptedBy [PRS, [thelthanufacturer fay ]
beginCtheOprocessJof [theJwel dingOprocedurel]qual ificationJunder Jthelldirect[
supervision(df [PRS[Surveyor.[

25.5.600 ThelBet[bf (documentstoncerningthelperformedjprocess bf el dingd

procedurelqualificationishall [ihclude: [

—[OPreliminary DWel dingProcedureBpecification[{pWPS) [For[theltestCassembly [
preparation,]

—[Jcopiesiof theldpproval [Gertifi cateslflor [parent haterial sS@ndwel dingléonsumabl es]
used(flor [fheltest[@ssembly[preparation, ]

U O
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—reportslon(@l |l festsof fhelfest[@ssemblies, ]

—[Oweldinglprocedurelqualificationlfecord (W PQR),

—[Oweldingprocedurel3pecification[(WPS) bei ngfhelecordlof fhelerified[process]
of vel dinglprocedureldualification. ]

25.5.70Weldingprocedureldualificationfecord (WPQR) [$i gned by IPRS[Surveyor ]
constitutes the[basi s[Tor[devel opment, [by[the[manufacturer, (el dingLprocedurel]
specifications,[however(Sol el y inlthelScopeldorrespondingibihelqualificationldangell
resultingfrom(thelperformed(procedure.l]

25.5.800 Welding[procedurelgualificationCrecordCtloesChotChavel anCexpirydate.(]
Itslvali ditylisLéonditional Lon[mnai ntai ni ng, by [helinanuf acturer, fhelsamelfiechnical [
specificationslduringWvel dinglprocessl as thosel énteredlin[thelWel dinglbrocedurel]
qualificationlecord (WPQR).[]

25.5.90 QuadlificationtangesltesultingfromLthelkuccessful Cvel dingprocedurel]
qualificationUprocessesconstitute[the[basi sLfor[ideterminingthellscopellof [the[]
manufacturer(dpproval .[]

25.5.100 WithinOtheOmanufacturerOapproval Oprocedure, JPRSOmay Crecogniseld
weldinglqualificationproceduresperformeditinder[thelsupervisi onlof [dther bodies.[]
Thelmanufacturer [shall CsubmitCa tompl etelset[of [theltel evantCocumentsitolbed
considered[by[PRSLinCaccordancelwiththeltequirementsspecifiedlin[paragraphl]
25.5.6.0
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