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Foreword

This decument (EN 10273:2007) has besn prapared hy Technlcal Committee ECISSITC 22 “Slesls for
prassire purposes - Qualiies”, the secratardat of which Is hisld by BIN.

This Buropaan Standard shall be glven the status of 2 natlonal standard, slther by publleation of an idsntieal
tet o by endarsement, at e Iatast by June 2008, and conflicting naﬁons! standards shall be withdrawn: at
s Iatest by Juns 2008.

This document supersades ER 102F3:2000.

This Burbpean Standard has baey prapared under a mandals glven to CEN by the European Cormmission
and tha Europsan Free Trada Assoclation, and supports sssentlal requiraments of EL Dirsctlve 872SEC.

For refafionship with EU Diesctive S¥/2YEC, sea informative Annax 28 which s an Infegral part of this
discurmant.

KOTE The clauses markad with. & paint {e) contin information m&aimg o agreamants which e {0 be made st the
firme of ammry agsd cwéar Tha classes marked by twa pﬂm {2 netine releting to spreaments et mey be
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1 SBcope

This Buropsan Standard specifies the technleal dafivery conditions for hot rolled weddable steal hars for the
coneiruction of prassure equipeent for use at elavaled termperatures.

The gangral tachniesl delivery condifiens i BN 10021 slso apply o pradducis supplled In aceordance with this
Europesn Standard.

MIOTE  Oneos $his European Stendsrd iz published in the Official Joumal of the Eurcpean Undon (B\JELI} under Diraclive
STIZIEC, presumplion of conformity to the Essenlial Safely Regqummanis (ESRs) of Direcive BTRAEC is limited io
tachnical dete of materials in this Europesn Stendard and does not prasums adequacy of the materi=l io & apecific em of
pauipment Conseguently, the sssessment of the fechnisal dats steted in this matedsl stenderd spsinet the dasign
requirements: of this spacific item of squipment fo verify that the ESRa of the Prassure Equipment Directive 87 Z3EC arm
patisfied, neade io be dora.

2 Hormathee references

The followlng raferenced docaments ars Indispensable Tor the app&lcaﬂ
referances, only the edifion clisd appliss. For andated
documant (}rmludltag any amendrments) applies.

of this document For dated
atast edifon of theo raferernicad

EbE 10002-1:
BN 1000251

BN HO058, Hof rolled flat sfes! bars for goversl purpasss — Dimenslns and folarances on shape and
ﬂ?manar‘ms

Ep 10088, Hot rolled aquare steel bars for genessl purposes — Dimenalons and lolerances on shape and
dirariatons

EN 10060, Hof nolled ronnd sheel bars for general prrposes — Dimenslons and folorances on shapa and
iimensions

Ef 10081, Mot rolfed hexagon steel bars for genessl prvposes — Dimenslons and foleranves o shape and
dimansiong

EM 10075:2007, Definllfon of staal products

EM 101682004, Steal products — Inspection dbammeants — List of Information and deserplion
BN 102042004, Metalle produsts — Types of lnspection domenants

BN 10221, Sirface gquallly clssses o fot-rolfed bars and rods — Technleal dellvary condifions
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EN IS0 377, Stesf and sfesl products — Loeatlon and preparation of samples and feet pleces for menherieat
fasing (ISO 3771857}

EN 18O 14284, Stoed and lron — Sampling and preparstion of ssmplez for the determination of ehemisal
composifon (150 14284-1946)

3 Terms and definftlons

For the purposes of this document, the tarms and definiffons glvee in BN 10020:2000, EN 100521883, BN
100792007 and the followlng apoly.

54

normalizing rolling

rolllng procass In which e final defarmaliin process |z carrled out In & esrtaln temparaturs rangs leadlng to &
matorial condifion eguivslant to that shislned after normalizing so that the spacified walues of the mechankeal
properifas aee rotained evan after normalizing

MOTE  The symbol for this delivary eondition and for the normpilised condition s N

[daviating from BN 1005621853}

iz
pusnehing and temparing

pumhmr
parsan or organization fhat ardaes products In ascordanes m tfﬂs Furopean Standard. The purchazer iz ok
n&mssar‘]ly, but ey be, a marndfachorer m’ pressure squipment in accordanes with the EU Diractlve listad In

: : Etandard Jmll provide: &
pqumpﬁannf mn@urmrw wrt ﬁsa» asaem:zd re«quuremenba of Sha Direatma scs idmﬂxﬁsd m An Z& -

4 = Dimenslons and tolerances on dimensions

The norainal dimensions and tolatances on dimensions shiall be agread at the tma of snguiry and arder with
rafaranics fo the relevant dimensional standard EN 10058, BN 10059, EN 10080 or EN 10081,

§ Calculation of mass

A danstty of 7,85 kgidn® shall ba used as the basle far the calculation of the nominal mass fram tha nominal
dimanshongs of all stesl grades.

6 Classiflcation and designation
B4 Classification

Arcoeding fo BN 0030 the stesl grades PEI5GH, PR50GH, P2OEGH, FR95GH, P355GH, PATSNH and
Pa8ENH are non-alloy quallfy steals. Al othar sfesl madas afe ailny specfal stonls.
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6.2 Designation
The stasl grades ars designaled with stesl names In accordancs with EN 10027-1. The carrasponding stesl
rumbars have boen aliocated In accordance with EN 10027-2.

7 Information to be supplied by the purchaser

71 Mandatory information

Tha fultﬁwim Information shall ba supplied by the pundhaser ab the fime of enqulry and srder:
a) guaniiy retquirad;

b} shaps of bars:

¢ European Standard epecifing tolarances on dimenslons, shapes and mass (sea Clauss 4);
dy nominal dimensions of the produsty

s} number of this Buropean Standard, La. EN 10273

£ stos! mame or nurabar;
- delivery condition (sea B.2),
Inspacion dt‘aﬁ it to &s

tad bolow. If the purchaser does not

A ruenber of ﬂgﬁ&bnz ara spociflsd n this Burapean Slam B¢
shall be supplled In accordance with the

indicata his wish to Implement any of thess oplions the pre

basle specificalion (gea 7.1} L
1)
2)

%) specfication of a higher ralnleeny ehromlon aontant {ses Table 1, foolnots hj;

4} speciication of a lowear maximuns copper content and a maximum di conlent {sse Tabla 1, footnole
s

8} specification of a masximum earbon squivalet valus (ses 8 3.3 and Table )
B) mechanizal properies for diameters or thicknessas > 150 mm {ses Tabls 4, footnada b

7} olovated temperaiure values for diameters or thicknessas > 100, steal grade PAEONM {s0a Tabla
B, mmm il

B} special suface conditlon (sas 8.5);

8) requiremants for and varification of Internal soundness {zee 8.6,
10) dellvary of data on sultabls weldlng conditlons (ses 87 2}

11} product analysls {sar; Tabla 7, 1011 and 1914

12} verification of proof strangth Ry &t an agraad slavated temparatuns {see Table ¥ and 11.3)%
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13} verification of the lmpact snargy at a lemperaturs offer than +20 °C (sse 11.4)

14} spochal marklng requirerments (ses 12.2).

7.3 Examplez for ordaring

EXAMPLE 1 5 t bars, dimensional toferances sa specified in EN #0058, 53 mm x 50 mm, sepplisd in fixed lengths of
1t 600 mm, made of the sisel grade 16MO3 (atesl number 1.5415) in sccordance with EM 10273, with inepection
degument 3.1 8a spacified in EN 10204

5 t hars EN 10058 — S0-E0x10000(F} — stosl BN 10273 — 160ind — Inspacton docurmont 3.1
ar

5 1 bars EN 10088 — 50l fD000(F} — staal BN 10273 — 15415 — Inspaction document 3.1

EXAMPIE 2 2 mounds, dimensionsl inferences as specifiad in EM 10080, 75 mm-diameber, supplisd in sxact langths
of & 006 mm mads of 8 steal grads 16003 {ztesl numbar 1.54%5) in accordance with EN 10273, surface qualily cless B in
seoordanoa with EM 10221; inspection document 3.1 as apecified i EN 10204

2 t rounds BN 100BD — 7HBOKE} ~ sieel BN 10278 - 15Mra:§ EM 40224 — class B ~ Inspecibn
doctmeant 3.1

oF

2 t rounds EW 10080 — ?%DB&{E} — ales 15 — EM 0221 — class B — Inspeciion

docameant 3.1

8.1 Steslmaking procass

aw Unless a spaclal steaimaking process |5 agresd at the time of enqulry and oeder, the staalmaking process
shall b at tha discrafion of the manufacturer :

8.2 Dsliv ry conditi

821 o= Unloss atheradss agmsd at the ime of engulry and order, the pmducﬁs aoverad Eny this Europazn
Btandard shall bs supplied in the delivery condifon gheer In Tabla 4.

822  Normallsing may be replaced by normalizing eoliing: for steal grades PRAGCH, PRSOGH, PIESGH,
pP2osGH, PASSEH, P2TSMNH, PASENH and PABIME. This means that the regquiramants hm o b et gvan
aﬁarsubsaqueﬁt nm’malh’iﬁg

In the caze of ihe grade P480NH delayed codllng or additional tempering may ba necessary for small sections
ard In speclal casas.

B23% ee Products wade of stesl grades P23SGH, P250GH, P26SGH, P205GH, P3SSGH, P2TSNH,
P36E5NH, P4E0OMH and 168803 may alse be dellvared In the untreated mdlﬁa@’r I 20 agreed. {Annex A
cotsialng for the gradss P_GH as wall as Tor 18hod, 1305, 1000810 and 110rMo8-10 heal
treatment Information for the purchasse)

In thasa cazes, the test places shall be tested In the dellvary condltlan as Indicatad In Tabla 4.

MOTE The fesfing of the fest pisces in = simulated hest ireated condifion doss ot dischame the procassor who
carries oot the hast freatment from the obligefion of providing proof of the spacified proparfies i the finished product.
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8.3 Chemical composition

831 The cast anabysls raporied by the stesl praducer shall apply and comply with e requirements of
‘Tabba 1.

£33 The product analysls shall not dedate from the specifiad waluss for thia cast analysls a8 spacifiad In
Tabla 1 by mora than the valites givan in Table 2.

B33 ea A madmum value for tha carben squivalent may be agresd spon at the time of snguiry and oeder

for ztes! grades PES5GH, PIRSGH, PRRSGH, PIS5GH, P2TSNM and PAESNE. In this case, for the grades
P27ENEH and PAESNH the valuss glven [n Table 3 shalf apply.

24 WMechanical properiies
The values ghvan in Tables 4 to & shall apply for the specified heat freatmant conditions and dimenslons.
MOTE Uniaes ofherwine nofed, the ¥y avalues in Table & were derived in accordance with EM 102114

I by agreament {(ses B.2.%) the produsts ams supplied In & non-heat foatad condiflon, the mechanics]
praperites shall ba obialnabls from refarencs fest plecss which have recaivgd fhe appmpriam heat treatmant
{slrmalated hoat troatment).

Annex B ghves proliminary datn for the purchaser abaut crgap il wd mep ruptura peopartios of soma
staal grades covarsd by dhis Europsan Standard.

85 Surfacs i
Elight surface. !m

ee i mone. exac’t rargLﬂramgm for the surfacs cnndjtia :
enquiry snd order, whare appraptiate on the basls of EN 1@»_“

B8 in‘targlai soundness

«8 Whars apgzmpﬂata raqulrmmms tug&imr ’Mﬁ‘i Qfm mnd“itimz frzr &halz vgriﬁt:am fnes 116, 3 amj ‘E'ahéa Tl
sy b agrasd at the time of snnguiry and order.

8.7 Weldability
BF4  Tho steels specified in this Burcpean Standard ars suliable forwelding processes In curment use {sae
NOTES 1 to 8 In 8.7.2). Information on walding s ghver in EN 41011-1 and EN 10112

BE72 ea Thamanofachrer shall, If so agreed at the time of anguiry and order, pravide the purchaser with
data on sultable welding condiffons determinad on the basls of waeld prossdure tasts.

KOTE 1 With incressing product section and strength level cold crecking cam ocoar. Cold erscking i= caused by the
follewing factors in combénation:

— amournt of diffiesible hydrogen in the wald meisl;

~  micmestmcturs of the hest effected 2one;

— tansile siress concentrations in the webded jpint.

MOTEZ2  Whan using mocommandatons as laid down, for sxampls in EM $011-2, the sscommended welding eonditions

of the steel grades can be determined depending on the product dismeter or thickness, the applied weiding ensrgy, tha
design requirsrmants, the alectode sfficlency, the welding process and the weld mets] properties.
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MOTE 3 Ineppropeiate post weld hest teatmant (PWHT) conditons mey decresse the mechaninsl proparies. B &
therafors secommeanded that the purchaser seeks, at the Eme of angedny and proee, the sduise of the mamsfsclurer and
rongiders, wharns appropsiats, the verification of the mechanical proparties on simuated post wald heat trested samples.

g Inspecton

%1 Types of Inspaction and Inspection documents

944 Tha complance with the raquiremeants of the ordar shalt be checked for products In sccordancs with
thiz Buropean Standard by speciie inspaction.

+ The purchaser shall state the mequired fype of lnspeclion docoment {31 ar 327 In accordance with
EN 18204,

If an Inspectian document 3.2 & specified, the purchasar ghall nolfy the manafacimer of the name and
addrazs of the arganlzatlon or persan who [ to carry out the Inspection and peeducs the lnspaction documsnk.
it shafl also be sgroed which party shall lasue the certificate.

842 The Inspestlon document shall lncluda, In accordanca Mth EN 10188, tha follewdng codas and
Informiztian:

& eommaercial ransactions and parfies ]

B

CAB013 of slevated lamparatinss; ”

tansila test at ronm tamperature and,

CE0-C43  Impact test;

pebeass, I arapl

cﬁéég | cast analysls and, fapplimhﬁe pm\umna%;m
B rarking, dimenslonal and visual Inspection;
D2-D89 nen-dastructive teste, Fapplicable;

Zz validation.

47 Tasts to be carried out

The mandatary and optional tests to be canded o, he sizs of the test unlts, and the number of samples and
o5k plotes to be takan aro specified In 401 and Table 7.

5.3 Retests, sorting and reprocessing

For refests, sorfing and reprocessing the requirerents of EN 10021 shall apply.
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10 Sampiing
10.1 Frequency of testing

18414 es For the praduct anslysie, unless ofhorwiss agreed, one sample per cast shall be faken for
determining the elements indcated with numarical values for the partieular steal grade In Table 1.

16.4.2 The fost unlt for the fensle test ab room temperatere and the Impact fest shall be the haich of

praducts or part thare of, st maximurm 30 000 kg, corming fram fhe sams cast and having been hest ireated In
thys same bateh and In the sama heat fraatment facliity™).

Tha maxdnuen dlgmeter may be 1,25 fimes the smallest diameter in the batoh, provided all diameters ars
within the: same dameter ranga as specifled in the corresponding fables of this Europsan Standard (ses
Tablas 4 and 8).

Ear tanslle tast 2t alavated temparature, the test unlt shall ba the cast

One sampls shatll be taken for preparing the test ploces Indicated in 10.2.2 from sach desf anlt

10.2 Selection and preparation of samples and test pisces

1021 Sampling and gampls proparatice
mm 1

rezjuirarnents of BN 180 14284

Samplingand Sﬂmplé preparation shall be. n
i B | 98 mracharﬁcal lasﬁsv

10213  The sm’nples shall bs taken In accordance w
the tansils test ot slavaled temparabure and the apact tes

1082 Pmpamﬂnn of tast plecas for fiﬁmﬁagiﬁéé mm o
102.2.4 .

whate apy:lmb!s «,,far the tensls |
praparad.

st at aamm ‘temparaturs In accordancs with EN- 100025 shall ba

1&1:&2 2 Longliudingl Venotchad test places in accordance with BN 100451 shall be prapared for the
Inpact teet. The nokeh of Impast fest pleces shall ba parpandleular to the surface of the product.

11 Test methods
11.4 Chemical analysis

an Unfsse otherwise agreed ab the time of enquiry and order, the choloe of o sultable phyeleal ar chemical
analytical method for the product analysls shall be at the diseration of the mamdfacturer. In cases of dispule,

the analysie shall be cardad out by a laboratory approved by both partles. I this case, the analysls methed o
be vead shall be agreed taking Into account e relevant exdeiing European Eiamiaxds The list of avallable
European Standards Iz ghen In pCENTR 10261,

13 In the cesa of s continuows fenace or In process ennesfing, & baich & the Iof heat teated witheut intsrmissian with
the earma procese parameters.

10
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11.2 Tensile test af room temperaturs

The fenslle test at room ternparature shall be cardad out as speciied In BN 10002-1, using a proportional test
placa of gauge longth £q= 588 ,{E‘E {0 = Initial cross-sectional area of the gauge length).

Thi yleld sfrangth to be determined shall bs the uppar yiald strangth By, or, If fhie 1= not proneancad, the peoof
strangth Rz

11.3 Tenzile test st slevated temparsturse

The fonsle test for variflieation of proof strength Ry at elevatsd termparature shall ho datenvined as spacifiad
in BN 10002.5.

se {Inloss afoet tomperaturs for which values are szpedﬁe& has baan agreed, the tosf shall be caerled oot at
300 25,

11.4 impact test

Tha lmpact tast shall be carded out In accordancs wlﬁh EM 100451,

as  Where minlmum mpact anengy wgiuw ars srmciﬁad for sevarsi temperaturas tn Table 5, the Impact

i thesa raqu%mmants are: naft met, ths gampla pmduct shall be ralactad and re-tests shall be carded out on the
raerainder of the test unle

11.5 Gther testing
14541 The dimensions of the products shall be checkad.

1152 The surface condiion of the produets shall be checked for conformify with 8.5 by visual examination
without optical alds or, at the discretion of the manufachirer, by an approved aulomated process.

1158 Tha vorfication of intamnal soundness, F agresed, shall ba carad sut to an agresd proseduns.

12 Marking

124 The prodocts or the bendle or boxss shall be marked In a sullable way such that if Is possibla to
daterrming the cast, the stesl grada and the ordgin of the delivery (see Tabls 8).

122 =e Any other marking may ba agread at tha time of enguiry and ondar.

1
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Table 2 - Parmissibls product analysiz tolerances on the limiting values given in Table 1 for

the cast analysiz
Eemart Speciied value i the cosl sralyels | Pamissile desation ® of the produd
arnoring o Tabbes anlysis
by s A Iy Braas
£ 20,28 0,02
=l £.0,80 P
hin =0,3006E 1,70 +0,10
- 885
B £ DD 0,003
=005 e s 0,025 0,005
2 2 O0EE - 0,005
Bihge = 0,020 T en.005
a2 20,005 —
B £ 0,025 * LI0E

ek

+ 480

= 0,052 0,20

=008

Z

0,15

o L1

I meveral product analysss gre csrded
o o B St s

elamend dalanming oitside é%m%&ﬁ
kies st analials e T sely alksy 1y e
thie pormissitls il vales, but ot bolt B ons ast.

o on one casl, and the contents of an Indviduat
ible earige of B chamical cm?aaltiaﬁ Eraeifiad for
et Tt prrvilsadble fipsdesun vaine gr Tall hord of

13
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Tables § — Mandmum rarbon squlvatent valoe
{if agesed at the ime of sngulvy and onder, see 8.3.3)

Steel grade Carbon aguhvalent (CEVE®
%
HIan.

for speciffed diameter or thicknass I mm

Bteel Bleat

Tiatyes ruerber < &% = 8% o 5 100 > 400 tos 150
PXFSMH | 1.0487 {40 #.40 D42
PARSHH | 10865 oA 48 045

a ey Mo CriMa+W | Ni+Cu
CEV=0+ 5+ 5 18

14
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Table 4 - Machanieal propartias at room: tsmperatons
Stest grade Usssl Diameter J o thickness 1 | Visld strength Tensis Elfongation
delivery ™ siremgth after fractura
oondition e A
MPa ongitudinal}
mim Pa %
- mire.
Steed name | Stes] number .
P23E8H 10345 i =18 235 25
16 < (o £ 240 275
40 < {dow o 28D 215 360 to 480
B0 < ¢ org) <100 200 24
0 = i o 1) <160 1B5 S50 o 480
P2E0GEH 1.0480 +M = 5 250 448 o 540 25
B = |"r:i‘ (»"‘.@} <480 240
00 = For 150 230
P2ESEH 1.0408 +H 410 o 530 23

22
22
B0 @ary: 2t
‘ 1 ardh = 15
' 21
40 = (For i 260 335
B < ¢ o) = 100 315 490 {0830 70
100 < & ar £ < 150 285 480 to 630
P275NH 1.04B7 +H £18 275 24
16 < [Wor i} 238 25 300 i 510
35 < (il ar 4 50 265
50 < (i e 1} <TD 255
0 < (o ¢ <100 235 370 fn 400 23
100 < dor £ =150 225 380 o 470

Licensed Copy: London South Bark University, London South Bank University, Fr
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Tabils 4 {continuad)
Sinad grads Ususl delivery | Diamatar d or thickness ¢ sl Tansile Elpagstion
pandfion * atrangth stangth aftar freciuns
Fenr™ R A
mm {iongituadines)
Stesl name | Sisel number MPa MPa *
. mir. min.
F3&5MH 1.0565 +M 18 355 22
35 < [fur{) 250 345
B0 far ) <70 325
T = (o g 2100 35 470 o 510 21
100 < (i < 150 295 450 in 590
PAGDNH 1,8035 4 =16 480 570 o 720 17
16 (ari) <35

35 < (d or ) <50

80 < fdor g 270

London South Bank University, London South Bank Un

PAEEGH
PAGOGH
PEO0GH
0 < (o & = 150
F&RIGH 1.2RB0 +OFF = 50
8 ff or 8 £ 100
100 = oy 13 £ 150 &3 T2 ta
1658403 15415 S = 96 275 440 to B0 24
16 < (@ o 8 <A 270
&0 < i o i <BO PEO 23
B0 < o ) <100 240 430 to 82D 22
100 < (f ar ) <150 230 420 to 570 19
13CHIos-5 47335 T = 18 300 450 Yo BOD 20
18 < i wr ) B0 208
+NT or +0A or B0 < il e ¢ = 100 275 440 to 85D 18
0L
3l M < (o = 150 255 430 to BBO

16
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Talbsls & (eoneludad
Sies] grade Lsual dalwery Diametee & or thigkness ¢ Yield Tangile Elongation
condition a’lrengﬁh strangth afier frachee
Bag® B 4
M fhongifudinal}
Stesl mame | Steal number Mpa MPa *
mire i
10CridoS-10 1.7380 +HT = 16 319 480 in 630 18
A6 < e i <40 300
40 < fd or 8} < B0 290
+MT o+ or B0 fd ar g = W0 276 AT0 o 820 ¥
oL
a 108 < @or g =150 253 480 o G610
11Criio8-10 1.738% +NT or ¥R ar B 310 520 fo 870 18
+IL
+OL B < i arg <1007 17

3 potviabsed (Iteluding nonalizing roBed, ses B2 2% 0T quenshad and tﬁmpmd: BT nonvmlized and tempaesd: «0% alr

qusnstied snd temperst, + 0L B quenched wnd tamipesed
e Rsrhanieal prspadies for damiatas or thilgknesses = 1‘5ﬂe if

Fooinote I dies ot spply.
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Table § - Impact anergy values

Stasl grade

Staal number

Minimuen Irapact anergy walse

&V
{lotyificlral)
d

at lamparatires
in"c
L

+30

10345

&7

47

1.0425

1.0481

1.0473

&F

1.0487

1.0565

1.B935

18
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Tabla & Minfrom proof strength Bz at elovated tempearatures ©

...... Shest grace Diamstar 4 oy Proal strangii Ras
kS ickmess ¢ MPa
= : .
= st & berngerature in "G of
§ Shised Frne Sten it 50 100 150 | 200 | 250 | 300 | SS0 | 400 450 500
= e disiiaic
=2 218 297 | 214 0G| 182 | 167 183 |14zl - | -
ag‘.a 1B<(fard=4al | 218 205 100|174 | 180 147 | 138|128 - | -~
2 P2ISEH * 1.0545 dp«idor<B0 | 90K 198183 | 167 | 153 140 |43a |9z - | -
= B« (for fps 100 | 193 | 182 16E ] 155 | 142 130 1B |14 ~ | ~
& 100 < (Forg<150 | 179 168! 158] 128 131] 12¢| 12| 105 ~ | -
7 =50 247 237 298| 120 170 150) 130|110 @0 | -
E PREOEH* 10480 S0e{does)= 100 | 2347 280 20| %85| 185 45| 125|106 B0 | ~
L] 10 < {for< 150 | 2547 220 200) ¥75| 155 135| 11S5| =0 70| -
g £18 258 241 233 205|188 73| 480|180 - | -
s 1 dor 40 | 247 232 245|497 | 181 168 154 45 - | -
P2BEEH " 1.0435 A< {dorfEBE | 237 233 208 190|174 161| 146|138 ~ | ~
80« {gerd)= 100 | 208 108 140| tan| 122l - | -
10 = ( oF & 5 150 138|121 114 ~ | -
<18 . 152 -
| MB<(dergzdn | 2 163 -
ags(dorgsan | ol ; -

! o] pg el - | -
oe5| 28| TBE ~ | -

8= fdorgsaD |
Ag<|dorgSBD | 324

PETSMEL 1.0487 d < [dor B0 | 247 239 (| 154] sl - | -
80« {doedj= 100 | 227 294 | 1a2] 133 ~ | -
0% < (For <150 | 218 205 150| 174 | 180 147 138) i28 ~ | -

=18 343 323 208 ZF5| 252 23| Bt 20B. ~ -
8 = [d o 540 3341 314 201 27| 245 235 B {18 ~ | —
Pa&SNH 1.0585 A« (far fh 8D 324 3D5; 2B2| 250 | 238 218 3321180 -~ | -

B0 <{for/)s 100 | 305 28T 26%| 244 | 224 Zpa| 10l PRl - | -
108 < [dor g 158 | 205 277 257| 236| 246 103 184|178 ~ | -

<18 445 415 68| 355|928 Ao 7B 289 - | -
PABINE 18835 MEcfdorg<4D | 430 405) 375| 245| 216 200 2Ag| 283 - | -
A< dorgySB0 | 416 301 362] 338|305 281 2E0| DA - | -
80 <{dee A= 100 | 357 364, 357| 30| 284 ZEt|paz| e - | -
P I B B e T T e e

£ 5l B0 310 28BS | 260|236 25| ~ | - | - | -
PE55OH 1.5B9F S0<{dord=100 |39 200 285|740 (215 1B5| ~ | - | - | -
10D < [fard< 150 | 260 250 225|200 [175 155 - | — | - | -
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Tabla & (contfuod
Slead grada Crametar o or Praol streagti Rpa
trickriess ¢ fdPs
& e
&1 8 tenpatatare i 0 of
Steal rame Siaal i} 54 | 300 | 15D 200 | 250 | 30D 350 | 400 | 450 500
retpEst
= 5 445 [ 425 405 380 |[O 34D ~ | - | | -
PLBAOH 1.8871 B (dFor s 100 | 425 | 405 | JB5 | 3680|3490 | 320 ¢ - B B
100« {der < 150 | 385|295 345 X0 300|280 ~ | - | - | =
= 5 480 | 470 | 450 1430 | 400 {3BR Y ~ | - | = | —
) 50 < (fargs 100 | 4TD | 450 (430 400|380 {3ABR L ~ | = | = | =
PERGH 1.8874 -
00 < {dor¢)= 150 | 430 | 410|380 SE0|aso|amnl - | ~ | - | -
% 5F B |B45 a6 BBE | FR. ~ | -~ | — | —
, o B (Furd= 100 | 650 | 625|505 GPS|E5518ED ) » | = | = | -
PEEICH 1.8880 .
op=(darg =150 |B10 |B86 (856 B |HIB IS -~ | - | = | —
% 18 273 | 304 {250 0 233 | F13 | 184 175 | 450 | 147 | 141
A8 < aF 23 < 40 268 | 250 | 245 | 228 | 200 | 1BD 172 | 156 | 145 | 158
Jahe 1.5495 4 (4 ar 6 280 358 | 250 | 238 230 | 302 | 183 | MBS | 160 | 1381 134
B = {d or g = 100 g |1 123
00 < {d o 2 = 5D Rk
< [ ir s 100 AP
00« (dorgs 150 |35
=18
18 < (dars < ad 78
1DGRAE-10 41,7380 50 = {d aie £) £ B0 17y
187
Tr vedins oomespond 1 the ower
cenfidenne Smit of nhout 55 % (2 5.
b Pdiverycondtonas ghon oot £,
e waves e refiecting he minfmeen values far fenace nonmcfized test phoces,
% B notdotermined f ascondsmos with £ 10344, They are minlmum vabses of the soattor band cansitered untl nos.
* Walues mey be mgreed gt the e of enquiny and crder.
Tabls 7 — Sunimary of tasts and sxtent of testing
Typa of inspectcs and test Test requency Rafer to
Cast arslysis 1 par cast 8.3.1
Mandsbery |  Tensile tast af room femparsturs { par esmpls: 1012, 10.2 and 11.2
tests Impact test 3 par sampls 012, 80,2 mnd 11.4
Dimensiorsal and vises! inspaction Esch product 11.5.1 and 11.52
Product anelysis 1 per past 041, 10.2.1 and 111
Optionasl Tensile test &t S -
X claatad rmtre 1 per cast 1012, 10.2 and 11.3
‘arification of imeosel soundness b 8.6 and 11.5.3
* Feirgampling ann e sl of feet unis, See 101,
LT b sgrend o Hss B of anauley S0 onder,
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Tabls § - Fostiion of the (langiudinal) teet pleces

Bimensions I milimedres

Tﬁfﬁ Presducts with edreufar eross-saction Froducts with rectangular croes-gaction
Tanslls o
- Tangle test plecs
B=75 b B
b o
L
o
m
m’h
o

*  For pmducts with croler oross-section, the s of the notch s spproximately a disgonel: For products with
ractanguésr cross-saction, the axis of the nofch i perpendisular fo the gresteat rolled surface.

1
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Tabile ¢ Marking of the products
hardng of Bymibal ©
Manufaciorer's nama, frade mark or lego +
Eumbar of s Bupopesn Standsnd )
Stesl nama of nuraber +
Typa of finish ()

ideniification nusnber 4 B

Momlnal dlameter or thicknass #}
Haminal dissnslons other than diameter or thicknass {+}
Ihspea:ﬁa@‘s rreark 4+
Custamer's order No. {+}
% The symbels frean:

+ u W piarkifg shall be saplisd,

() tha maniag ehat be applied I so agreed, oral the manutaciuners dacretian.
B The sumbers o latiers oaad for identifoation shall sllow the praductls) be be relabed

inspection Fepon. 'ﬂ% #hall Qﬁl‘tﬂﬁ e iraseabiity of he East nm%er
B The inapectors mark may be cenlited If e relevant lnapectnr e
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Annex A
(informative)

Guidelines for heat treatment

Tahles A1 ghvas refarsnics data for heat traaiment lemperatures.

Tabls A4 - Guidslines on the temperaterss for heat frasfment

TFeswperatiea, "C
Hesrnalbzivg Anstending Tewiparing ™

2016 PBY . B50T5D

Vilhers rormalizing, aftor te modned fom

fnliing bx meaessany and shauld be generaly avec

3
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Annex B
{(informative)
Reference data on creep strain and creep rupture

MOTE 1 The valuss given in Table B.4 ware darived as meen valuas in sccerdance with 150 6303 with & scatter band of
20 %.

MOTE 2 The stength velues for 1 % {plestic} creep sirein srd cresp nephere giver up fothe slevated temparstures liatad
in Table A% do not mean that the stesla can be usad in confinuous duty up io thess temparatures. The goveming factor iz
the: total streesing during operation. Whera salevant it is important that the oddafion condéinns are sfae fakan into scoount.

Tabls 8.1 - Shrangth for 1 % [plaathe) creap straln and creap rupfors

Sieed grade Tamperature | Stength for 1 % {plestic) Creap rupluea atrength
creep strain in MPa for in WiPa for
Stesl name | Siesl numbar G 10050 b 0GR 10080k | 1000006 | 200000 N
B8O f1: 118 228 185 45
i S50 8 2 148 28
4404 38 g5 kAl 132 18
410 124 - 118 LU
P2356H, 4200 13 103 B3
P2R56H =4 T
P250EH
@1 7w
78 BT
ag b7
58 A
il &0 42
75 42 33
B0 185 183 23 22T 208
380 182 137 a8 263 181
400 a7 118 33 178 T
440 50 S 21 & 35
4] 135 a2 200 138 ¥15
F2a5EH, 10481, 430 20 80 180 17 Br
PISEEH 1.0473 440 War 88 a1 14d BZ
450 B3 a8 143 85 Th
<48y B3 a1 128 Ei] B
470 74 &4 110 83 5Z
480 B3 38 8B 55 44
480 55 as B84 47 a7
S0 48 28 74 41 S
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Table B.1 {eoncludedd
Siegel grade Tempermsture: | Strength for § % {plastic) Creap ruphure strangthe
craap steain in MPa for in biFa for

Steal neme | Stesl number G oelkh [100000h | 4DODGh | Y00O00GHR | 2E0000hH
450 218 ar 238 238 HY
480 188 148 273 28 8B
470 182 128 247 178 58
480 188 a7 22 148 30

1803 1.5415: 480 1458 BE 198 123 05
i) 152 T 17T i B
510 118 58 147 a1 BB
Bx 85 48 a8 55
450 : 2BS 280
4480 251 228
470 253 185
430 183 a7
480 163 38
B0 137 15

13Ceipd-5

NRUb2BERIEEEE

London South Bank University, London South Bank University, Fr

RLigaes e e 1. 7360 84
B0 as
580 73
&0 a5
=0 a7
&80 S0
80D 44
450 22
480 206
AF0 188
480 170
1 a1 1.7363 490 152
=30 185
EiD 113
B20 A
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| Annex 24
(informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 97/23/EC

This Boropean Standard has been prapared wmder a mandate gliven io CEN by the European Commilssion
ansd the Buropoan Fres Trads Assoclation ta provide a means of confoeming to Ezsentia] Requiraments of tha

Mew Approach Directive 97/23(EC.

Ones this standard Is clied i the Officlal Journat of the European Undon under that Directive and has baan
Implamentad as & national standard In at Isast one Mamber Stats, compllanca with tha clavsss of this
standard ghven In Tabls ZA 1 confars, within the Amlis of the scope of this standand, & presurption of
canfornily with the corresponding Essantlal Requirsmaenis of that Dlesctive and assoclated EFTA regulaions.

Clausasizubelasses of
this EM

Cualifying remarks f notes

proparties

82 B6and 87

Bppelng

Sultahls for the processlng
procadurss

WWARNMING: Othar rarguirermants and othar EC Directives may be applicabls to the product

senp of this standard.

5] Talflrg within the
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BSTI — British Standards Institution

HBEI is the independent national bedy responsible for preparing
Britieh Standards. It presents the HE view on standards in Burope and at the
intermational level. It is incorporated by Boyal Charber.

Revisions
Britich Btendards are npdated by amendment or revision. Uaers of

Britieh Btandards should make surs thet they posssss the Istest smendmenta ar
editionsg.

It iz the constant aim of B3I to improve the guality of eur products and aermms
We wonld be gratefind if anyone finding an inscruracy or ambimdty while uaing
this British Standard would inform the Secretary of the technics] committes
regpomaible, the identity of which can be found on the inside front cover.

Tel: +44 ()20 2096 DU, Fax: +44 (20 8996 7400,

BESI offers members an individual upd.atmg service called PLEUS which eneures
that anbacribers subomatically receive the latest editions of standards.

Buying standerds

Orders for all B2, international and foreipn stendsrds publications should ke
addressed to Customer Bervices. Tel: 444 {020 8996 G001

Fax: +44 {020 8996 71 Email: ordersébai-plobal com. Standarda are also
availshle from the BEI website st http/fwwrs ba:l giohalcom.

In reaponee to crders for inte hﬂnﬂl atmsiamd&, it ie BEI policy fo aupply the
BSI xmp]ﬁmentahﬁn of ﬁmﬁe thath sen published a= British Standards,

Service. Varions BT electroni mfurm tion. servicea ai'e slag av;raulah])a whmh gwe
details om all its pcmdum:a and servie ﬂmtaﬂt the Information Centre.
Tel: +44 {026 8996 7111, Fax: +44 {G}E."Uf #9495 T4, Email: infeihei-global com.

‘v‘subacrlhmg mersbers of BET are keptup to date mth standards dwelupmants

Information regarding enline access to British Standards via Britigh Standards
CinBoe cen be found at Bttpeww bai-global comfbermline.

Further information shout BET is svailsble on the BSI website at
hittpelfweew bel-globaleom.

Copyright

Coporright subaists in 21l BRI puldications. BST slse helds the copyright, in the
UK, of the publicationa of the international standardization hotiea. Except ss
permitted under the Copyright, Desipne snd Patents Act 1958 no extract may be
raprodured, stored in 8 retrievs] system or trensmitted in any foem e hy any

means— electronir, phetocopying, recording cr otherwise — without prior written
pernisaion feoom BEL

Thiz doer mot precinde the fres nae, in ths course of implementing the standard,
of necesgary details auch as symbols, and size, type or prade desipnations. If these
details are to be used for sany other purposs tb:sm implementstion then the prior
written permission of BSI must be obtained,

Detaile and advice can be chisined from the Copyright & Licensing Manaper.
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