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Table 1 — Structural steels

Principal symbols Additional symbois § Additional symbols for
for steel steel products
[6Is [n[n In Jon J +on «an | a
Principal symbols Additional symbols
i Mechanical b For steel
property Group 1° Group 29 product
= Specis Tables
G = steel nnn = specified Impact property Test | © 000 Korming 16, 17 and
(where strength ® in E= Enameling
necessary) MPa ! for the 27J Fomi
smallest S
S =structural thickness range JR LR H = Hollow section
steel

L= Lowlemperature

M= Thermomechanically rolled

N = Normalised or normalised rolied
P = Sheet piing

Q= Quenched and tempered

L5 | -50 S = Ship building

6 | -60 T= Tubes

W = Weather resistant

an = Chemical symbol of specfied

tempe-

rature

80J | °C F=

20
0
-20

30
40

z|zlz|z5|3]5]8
=

A= Precipitation hardening

M= Themomechanically additional elements. eg Cu,
rolled together, where necessary, with
N = Normalised or @ single dgit representing 10 x
normalised rolled the average (rounded to 0,1%)
| of that specified range of the
Qs= 2:;«“ nd content of that element
G = Other characteristics
followed, where

neqemwbyior?

* n = numencal characters, a = alpha characters. an = alphanumenc characters

b Symbols A. M, N and Q in Group 1 apply to fine grain steels

© Symbols of Group 2, other than chemical symbols, may be suffixed by one or two digits in osder to distinguish between
qualtes in accordance with the relevant product standard

9 1f two of the symbols of this Group are needed the chemical symbol shall be the last one

® The term “yiekd strength” refers to upper or lower yield strength (Ru) or (Ra) or proof strength (R;), or proof strength

total extension (R:) depending on the requirement specified in the relevant product standard

"4 MPa = 1 Nlmm’
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Table 12 - Non-alloy steels (except free cutting steeis) with an average manganese content < 1 %

: Additional Additionai symbols
Principsl symbols I symbols for steel |  for steel products

Glelalr ol o [ mwm. ]
.  — v v

Principal symbols Additionat symbols
For steel stee!
Letter Carbon content ® F‘:w
Group 1¢9 Group 2 pr
G = steel nnn #» 100 x specified | C= for cold forming, 8.9. coid an schamical symbol of Table 18
casting average carbon heading, cold extrusion special addivonal
{where percantage coment - elemeni(s;, e.9. Cu,
nacessary) = for wire drawing together. where Necessary.
\Whese the carbon E= with specified max sulphur with a singie digt
C = carbon content is not content W:onth:eom’
specified by a range, 3 average (rounded %0 0,
representative value range content of that element
shall be selocied by S= lorsprings
the responsile body
(soe 4.3) U = fortools
W= for welding rod

G = other characienstics ollowed
m_efenocassuyby.ioi‘.’

agas
" n = numerical characters: 3 = alpha chasactors. an = alphanumenc characiens
b To distinguish between two similar steel grades, the number indicating carbon content may be increased by 1
£ Symbols of group 1. other than E and R, may be suffoed by one or two digits in order 1o distinguish between qualtes in
accordance with the redevant product standard
9 The symbols E and R of group 1 may be followed by 1 digh representing 100 x the maximum o average sulphur content
| __rounded to the nearest 0.01 %
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Table 13 — Non-alloy steels with an average manganese content 2 1 %, non-alloy free-cutting steels and
alloy steels (except high speed steels) where the content, by weight,
of every average alloying element Is < 5 %

Skt IMdmomlsymbo!s Additionat symbais for

steel products
G|In|n |n |a l*mﬂn‘ a
] 1 | L ] L ) ¥
v r l I I
Principal symbois Aadtional symbols
For steel
Letter Carbon content ® Alloying elements For steel
Group 1 ] Group2 | Products
G = steel non = 100 x specified a = chomical symbols . Tobies 16
casting avarage carbon percanage Indicatng allcyng and 18
(where content. Where the carbon elements € it
nocessacy) content is not spechod by a characiense the steel
range, 8 sufably followed by
representative vidue shall
be solocied by the N0 =aumbers, separated by
responsidie body (eve 4.3) hyphens, represanting
respectivaly the average
percantage content of the
elements multiplied by the
following factors
Element Factor
Cr.Co Mn Ne. Si.W | 4
A, Be Cu Mo, Nb, 10
Po, Ta, T\ V Zr
Ca NP S 100
B 1000

® n = numenca characters, a = alpha characiers, an = alphanumeric characiers.
P To dusinguish betwean two senilar steel grades. the number indicating carbon conlent may be ncreased by 1

€ The sequence of symbois shall be in dacreasing order of the values of the average percantage content. whene the values of
mnmwvnmlormunmm mmzmmummm::wm
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FRFY F7 o sy
SAE-AISI Cast or heat chemical ranges and lmits, %
number C Mn P max S
1108 0.08-0.13 0.50-0.80 0.040 0.08-0.13
110 0.08-0.13 0.30-0.60 0.0M0 0.08-0.13
17 0.14-0.20 1.00-1.30 0.040 0.08-0.13
118 0.14-0.20 1.30-1.60 0.040 0.08-0.13
1137 0.32-0.39 1.35-1.65 0.040 0.08-0.13
1139 035043 1.35-1.65 0.040 0,13-0.20
1140 037-044 0.70-1.00 0.040 0.08-0.13
1141 0.37-045 1.35-1.65 0.040 0.08-0.13
1144 0.40-048 1.35-1.65 0.040 0,24-0.33
1146 0.42-0.49 0.70-1.00 0.040 0.08-0.13
1151 0.48-0.55 0.70-1.00 0.040 0.08-0.13
S b 3o £y St pr seYy
SAE-AISI Cast or heat chemical ranges and limits, %
number C max Mn P S Pb
1211 0.13 0.60-0.90 007-012 0.10-0.15 -
1212 0.13 0.70-1.00 0.07-0.12 0.16-0.23
1213 0.13 0.70-1.00 0.07-0.12 0.24-0.33
1215 0.00 0.75-1.08 0.4-0.09 0.26-0.35
12L14 0135 0.85-1.15 0.94-0.09 0.26-0.35 0.15-035
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JIS SS AFNOR | SAE/AISI DIN EN | e

UNS ol | e | awild | Supl | ol | 0P | SR
G12140 SUM 22 1912 S250 1214 11SMn30 1.0715 715

G12134 | SUM 22L | 1914 S250Pb 12113 11SMnPb30 | 1.0718 718
- - - - - 10SPb20 1.0722 722
G12130 - 1926 S300Pb 1213 11SMnPL37 | 1.0737 737
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- 027-033 | 011 yiSla> | 0913 | 0.05 Sl | 014 gSlas> | 11SMn30 | 10715 | 715

0.2-0.35 | 0.27-0.33 | 0.11 ESlo> | 0.9-1.3 | 0.05 wSlas | 0.14 LSloe | 11SMNnPb30 | 1.0718 718

0.2-0.35 | 0.15-0.25 | 0.06 xSlos> | 0.7-1.1 0.4 xSlos 0.07-0.13 10SPb20 1.0722 722
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Conditions for heat treatment of case-hardening free-cutting steels®

Steel deslgontion Carburizing | Core-hardening | Case-hardening Quenching agent Tempering”
tempeulute" temperature’ temperature”
Name Number ' C C i -
10820 |[1.0721
TOSPRZ0 [1.0722 | 880 to 980 | 880 to 920 780 to 820 Water, oil, emulsion® | 150 to 200
A58Mni3 [1.0725 |

*The temperatures given for carburizing, core-hardening. case hardening and tempering are for guidance: the actual temperatures

ehoson should be those that will give the propertios reguired.

* The carburizing temperature will depend on the chemical composition of the steel, the mass of the product, and the carburizing

medium, 1f the steels are direct hardened, in general, o temperature of 950 *C is not exceeded. For special procedures, for example

under vacunm, higher temporatures (for example 1 020 1o 1 050 *C) are not unusaal,

“When applying the single quench method, the steed is to be quenches from the carburizing temperature o o Jower tempernture.

The lower hardening temperntures are in each case to be preferred, in particular when there s risk of distortion.

:‘ ?c kind of quenching ngent depends on, for exaniple, the shupo of the products, the cooling conditions and the amount of furnace
Ihing.

* Time for tempering 05 a guide: 1 b minimonm.

Conditions for heat treating of direct-hardening free-cutting steels®

Steel designation Quenching’ Tempering
Name Number o agent o

35520 1.0726 :

355Ph20 1.0756 860 to 890 Water or oil 540 to 680
365MnTd 1.0764 ;

36SMnPb14 1.0765 8§30 to 880 Water or oil 540 to 680
[385Mn28 1.0760 .

38SMnPh2s 1.0761 830 to 880 Water or oil 540 to 680
415Mn28 1.0762 -

44SMnPb28 1.0763 840 to 870 Oil or water 540 to 680
36520 1.0727 ;
16SPh20 1.0757 840 1o 870 Oil or water 540 to 680

"The temperatures are for guidance, but the actunl temperatures chosen shall be those that will give the properties required.
" Thiwe for nustenitizing as a guide: 0.5 b minimum.

“ Time for tempering o a gulde: | b minimun.

DIN EN 10087 s lustias] 5 ol 5 s> clooVss > olilas Jsham -8 S
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MATERI AL TIFE MRBERS
FRAKEWIRE NN 17007
) Shoat 1

1, GENERAL

This atancsrd contains s number eyatsm which osn be machine processed For materlals

of all kinds, shich can be uzed in addition to the stindarised brand desigpations ss
1844 down for exanple, for iron and stesl in IIN 17006 and for noneFarvous metals

in [I¥ 1700. The wse of the standarised brand designations & nat thereby impeired.

In correapordence the syubol Wy san be ueed in plase of the word meterial tjpe nomber.

\_ —?+ PORNATIGN OF WATRRLAL TTPE NUMBERS

1.
e

-~ 2 beavy metols with the wiceplicon of Fe

The material type numbers are seven Aigit, They coaprise

Matariel mﬁﬂpla group . K .« oo, XX
Grada number_ | ' ;
Suffiz nuckers 4:

3+ HATERIAL PRINCIFLE GROURS

—

The folloving framessrk 55 applicatles o the material groupe:
0 aoé 1 iren and stedl
0 pig iron and ferro-alioys
1 slanl
2 and 3 non-ferrous metals
3 iight aetala

4 to & pon-motallic materials’

G free for intermal use . :

fo tha prinolple groups 0 smd 1 belong &1l materials in which Fy represants the largesat
individunl constituent,

The aub=division of the non-metallic oeterials within the principle groups 4 o @ is
to be carried oub in a later rogulaticn,

The principle group 9 ie not allocated in the framevork plan, it is evallable for
the respaotive nsera for the purpose of ferming meterlsl type numbmrs for intermel
Farposes, #.g. for the numbering of meterials for axperlmental purposes, saoh as
txperipental alloys.,

4s. GRADE WUMBELS *
Pondsmmntally the grade nuabers are formed in scoomisnes with the chemlenl conpmsitien

of the mtarimisa or in accordo: ¢ 'dth thelr origin.
want "3/
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5, OUFFLLI FUMBERS

The aulfix wucbers {6th and 7th places of the mnteriel type musber} are provided in
crdsr to express partiounlar indicetlong, suah eg the smelting or caating method, heat
trostpont, cold-forming ete. Dimcnsions, fora, surfacs detalls of sepl=finishad and
finished producta are not coversd by the suifix numbars.

&, MRILTEN AXD VZhARN, EXPRESSION OF THE HATERIAL TYPE NULDERB

The full stops batwess the indiridmsl dglts of ihe materisl type ousbers zre %0 be
C,‘ written in a2 an eazential constituent,
LY T 2.1151,72
It ia mammndad that the full stope ars expressed in speech.

'?- Eﬂ-FIRHHG OF THE HKATERIAL TYFE HUMBERS

Metoriel type nambers for lron and oteel are laid down by the Technical Stendards
Comdttss far Lron and Stesl (FBES), for non=-feyrcna metals by the Technicml Stimdards
Committesa for Hon=fearrcus metals {FYNE) and pablished in the coniinuation sheets to

' T . t i3 le& e 1p an - ayalop £ S¥stam o
DIR 17007, I loft to the Techndcal Stenderds Cosmittocs to davalop th tom of
t_!.r;_hl nubars and t!ia aul M x nunbara in acesydenes with the sppropriates requirsnents.

The material type numbers for ircen and steel are contalped io BIN 190K, ahest 2,
The materisl type numbers Lor non-ferrois metals are contained in DIW 17007, sheet 4.

oy . B, IRTROICTTON OF MATEETAL 1TPE LUHRERS

- The Tachnical Standaxrds Commitdcss For Irop and Steel and for Hon-lerrous mptals
give the msterial type nuxmbars as woil epa the atandarised brend decipnations in
their standarda, In tablea the paterial type nusbers are listed in the coluwm after
ibe brand demignations,

T

Haterial typo mumbar commdtias vAthdn ﬂm Garoen Stendards
Comrittas [HHL}
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T 620, 20311, 91665, 144,15 . GERMAN STRKDARDE .o} Y38 Septecber 1961

v

HATERLAL TYPE WUWBEHS

Princlpla greup.1: steel DIN 7007
- Sheet 2
" 1. GEYERAL : : .
. DIN 1707, sheet 1 iz epplicatle to the formatlcn gf naterial type dumbers. In mccord-
k. Mmce with this we have in the g .
. rorr. ™ .
18t place, the material principle group—- r

i to 5th place, the grade nambers,

the chemicel compeel tien

&th and Mk place, the suflix nunbers,
Uitﬁﬂ-ﬂukihg procesa and applisd treatmant

2. BAYGE OF VALTE[TY OF MATEFLAL PEINCI PIE GROUF 1, -
£«1a #aterisl principle group 1 comprices 2ll zieels, dncluding cast stesl.

2.2+ Fegarded 2s stoel 1 19 o lerrous moterial which exdbits ne iron-carbon eutectﬁ-
- signilying 1o generz) & oarbon ¢ontent of legs than 2,0F - and vhich in peneral
. i slTiciantly doctile to be capable of being shaped at room teapsraturs aud at
kigh tempeTatures

2.3, In accordences with DIN 17007, shest 1 all metertals conteining the chemlcel element
1rém a8 their largest individual constituent are rveg.rded se Carrons materials.

3. GRADE KUMBERE -

3.1. In ths grade nosirars the first two plyoes aignify the grade classss which zre
. subedivided nceording bo the following groups sorrcsponding to the table:

[a—

- %1.9. Hens prodaced .2and high greds  steels.
Within this group o [urther sub-divialon 12 made in ascordancs with propertion
and chemiesl composifion. )

3.1.%2. Fiowe zteelos. Within thls group forther sub-divi sions ar; oade in -
- acoordance with bhe chexmdcsl composition and characteristic properties which
resy; t from production .snd applicatlon conditions,

3.2, The tu additions]) places of tha'gm:lﬁ pusbar are count panbera which gve e
Inferences, #.f. with respect to entbon or alley o ntent.

3.3 7The grade numbers ars luid dewn by the Technlcal Standards Jommittee ITon and Steel
in agresment with tae participating bodles 2).

4+ BUEFIX KUMBERS

La1a Buffix nombers mre ocnly to be applisd when the iBvidus]l came requires it for
the ¢lear identilication of the saterial.

cont'd/

-




féomtra

sigrificantly impalr the procwasalpng end appllceation of the wire rod eppropriate to
ite grads,

be2yv The ordering firn mast provide the supplier with the opportunity with satdafying
Mapall with regard to the jostification of compleints, whars posajble by submizsion
of swmplas of the sateriel which iz thw gubjsot of the tompleint.

£) Hepwal for the metallurgioal laboratory, wolume 2: investlgation of netellic

materials, Disseldorftc Verlag Stahlsisen shf, 1941 and voluw 41 Arbitration analyues
Disseldorft Verlag Stableisen mhil, 1955,
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L.X., The 1at apffix nuwber im for the identificetion of the s £t ¢ ¢ l-ma k Ll 10 g
proaaswe (smelting and casting mothod). It aignifiest

L
Sy

("i

-

443« The 2pd sufflx pucker ie for the ldentdficatlin of the a ppk 1l 4 d t rea t-

L T R -

uncartain or wthout slgriflcance

anid 1led Thomas steel

killed Thomas stesl

unki]led ataal prosoced by ancther method of amelting, &.g. air=refined Erpngial
s#nalysis steel

kllled gteal produced by ancther welbod of szelting,w.g. alr-rafined spscial
analysis stcel

unkilled Siemens-Martin siosl

dlled Siemens-Mardin ateel

killed oxygen injection eteal

Fillad oxygen injection stesl

alactric ateel

oo t, It slgnifies:

P -0 po or any treatment {no particuisr heat treatment following sheping desired or
puesrantead; fallins into thls category are products deliversd in the normal hot=
rallad stats)} I
1 noresliped
2 aoft anraled
3 heat trosted for good mchinebility
& 4qaenchad and tampasred for toughness
& quenched and tempered
- & . aenched apd tempered for hardness
T oold formad
B spring hard eold formed
9 treated in accordance with apdolsl ilnatruotions

S« IDERTLFICATIUM OF ADDITIONAL CHARMCTEFRISTICS

The definition of the means of fdemtilying sdditionsl weteris]l choracteristics or

_ anpply apedifications, e.g. Cor girface findzh, will b coversd in a later supplement
— to this standard,

Sontinvation pagea 2 and 3

» 1} A standard 19 in preparaiicn concerming the demigration and enb-divlalon of $roa apd
steal.

2} e.g. Assoclation of Germen Heﬁllurgia.t: )

Teohnicel 2ta rd Tt
nics ngiunﬁam ?32 t%‘égn Liﬂﬂ}ﬂt:aal vithin ths German
Mateario]l Typs Furber Comsdttse within WA

- I e — T
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- I accoydance wath OO¥ 17400 - —- -- -

In the material type number rurpsnees

Pages 2 TIH V70UV shaet 2

Exanples For the sigificance of A matarial typs pumbear
1. o0 13

the folloving information i signified

Frirciple group 1 ¥ stesl '

Grade class 00 = commercial 2nd primary quality
If accordence with pare 3.3, leld down for St 33 in accordance with ISH 1HO0

SuPfix pumbers far stagl=making procesg aod applled treatmont are unscossdvry jin this cass,

. 1. o8 2. @1
In the mﬂtﬂl_'iﬂl LYpe DuCb®Y sossssnsssnssnnn I l

the follewing information is signified .

Principle groupl = steel |
!
Grads clasa 0N = gemarel reinforoament ateals, wwalloyed fn acoopdange with DIN 17100

In socordance with para 3.3, lald down for 8¢ 372 ‘

Eflled Siesens-Martin stsel

Rormallsed

1. 72 1h. ai,
I -

the followlng informdtion signifies

Principls group t = stesl

Grads claaa 72 = fina ateel, with chromiom and « 0.35% Mo allnrad mn:tmctiuual sisal
in acoordatieq with pars 3.3, 1aid down for & stesl with u,zﬁ G, 11L= tru:l 0. 2073 Mo
Eleciric stmal [

Hardenad and tempered for toughness
BTE:

The material type nunbers for All previosusly standardieed stecla are to be Found in
stardards poblicatlén J in acoordance v ith abbreviated names apd waterial nombers of
the ferro wateridls in DIN =tandards and Stesl-Iron soterial dets ahssis,

DIR 17007 Haterial typs nombars
Sheat 1 Framswork
Sheat 4 Principle groupa 2 and 3 non=ferrous metals




L

L] ., &

DI 17007 Sheet 2 page 3

1 = masy produced and high grede atesls 2 = gensral grades 3 = speclal grades

unallaoyed Tine steals 5 = bool stenlm 6 = various stesls 7 = Fine steals
& = alloyed [ine stmels 9 = patwrials resistant to chemlcals 19 = constructl opal sptemls
11 = commerclal ond primary quallties 12 = 3tesls ﬁth special physlcel charaoteriatics

13 2 molybienum=fres wWibout special adlitives 1L = penearal constructional stesls, mnalloyec
dp to 0,308 £

s = iu acmrﬂmca with IIN 1100 16 = mtainini mlybdunul witiwout gpecial additives
17.=wthers 18 = hdgh speed ptaele 19 = containing cobalt 20 = cobalt=fyee

21 = woar-rogistant ateels 22 = mast proof ataala ui.th = 208 B

21 = Mo, [fnol. Mn, 5!.] 2 = unalloyad high grau:lur stesln 25 = 'bal'.l e raller Bearing steela
26 = with special additives 27 = nitride osteels 22 = wvith higher P and/or S-contoet

29 = quality ,‘;HJ = gorteiping nick<el 31 = [arro-materials wvith specisl physical character—
iatics

32 m alloya with speciel wagnetic charmctariatics 33 = cobali-fres spert from Li~hl-alloys
34 = aontojning oobelt end Hi-idaalloy 35 = heat resiatant atesls 36 = with

37 = hard nlloys 38

apart from clapses 57 to0 68 39 = high tempeature materials

obther elloys L2 = for special purposes 43 = slloyed high srade steed

I

40 = nickel-free 41

b = giw:ﬁ in the individual boxes of tha tabls ave the material types or the
prinoiple alloy <onptituenta in addition to the numbers of the grade ¢lasszes,




e o ¥
. Tl
DX £20.2:311.1:669.% " GERMAN STAKDLRIS
HATERT AL TIFE NUMPERS
" - Prineiple group C:

Fig iron, mastsr alloya, cast iron

C 1, GERERAL

-
ey W

Janyary 1971

CIN 17007
Shest 3

DIN 17007, shest 1 is appliceble for the formation of pajerial type nunbers, In acoori=

ance wickh Ghis we Tlad ln the I.  xotx, - I®

1at place, the principles ¢rooap ._l ‘

] to 5th 'plnaa, the grade nunbars, the chesleal ecompositdion

i} * bth and Tth place, the suffix mn.:h:-rs, Turther sub~division characteriaiics

2. HANGE OF VALIIITI OF PRINCIPLE GHOUF 0
The principle group O comprisss the Colloving material groups:

») pig iron

bh) master allors, l.&, dasddation and allsyers  ineleding ferro-allors as are
N praferably utilised for the meballorgleal production of ixon and stesl,

= &) cast imn incloding walleable cast Aron and speciEl chst iroun.

3. GRADZ HUMGEERS

3.1. In the grade nombers the twe first places signif'y the grede oclasges which in
socordance vith the Tahla (page 2} are sub-dividad ae folloun:

Tl Flg iton
‘e ) penamal geades for stesl productlon
b} genaral grades for casting production
&) ppecisl pig irom

3.1.2, Mester 8lloye

Decxddation and alloyers including ferro-allcys are subedivided in mcoordance with
—-  thedr alley constitoents and in part in accordance with thelr oanwlsacburing process,

2.+ megher alloys produced in B blast famaca,

31-1*31 l:-‘llt- im

-

a) cast ivon vith lemsllar graphite
b} caet iron with glabular grephite,
¢) walleabls ¢apt iron and

4)  special gt irom.

Withdn thess groups a fuvther subedivizion 1n actordance with chemlcéel ¢omposiidan
wheTe the seqoence f= {n ganeral in aceordause with the alloy elument baving the larpest

individual centent (1o percentags/welght).

eomtldf
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Part 1: Steel names
English version of DIN EN 10027-1

Bezeichnungssysteme fir Stahle — Teil 1: Kurznamen

National foreword
This standard has been prepared by Technical Committee ECISS/TC 7 ‘Conventional designation of steel’
(Secretariat: Italy).

The responsible German body involved in its preparation was the Normenausschuss Eisen und Stahl (Steel
and Iron Standards Committee), Technical Subcommittee 19/1 Einteilung, Benennung und Benummerung
von Stéhlen.

Amendments

This standard differs from the September 1992 edition and DIN V 17006-100, April 1999 edition, as follows.
a) The standards have been combined and editorially revised.
b) References to steel names as in EU 27-74 have been removed.
c) Symbol O for offshore steels has been omitted (table 1).

d) Specifications for steels for engineering have been extended to allow for names for steel casting and
for steels where impact properties are specified (table 4).

e) Steels for or in the form of rails are not designated by their minimum tensile strength, but by their .
minimum hardness (table 7). :

f) High strength steel flat products for cold forming are no longer restricted to cold rolled flat products,
and four more additional symbols have been included in group 1 (table 9).

g) Specifications for tin mill products have been completely revised (table 10).

h) Tool steels manufactured by powder metallurgy and high speed steels with the principal symbol PM
have been included (tables 14 and 15). :

i) For alloy steels where the average content by weight of at least one alloying element is =5 %, it is 'f
now possible to add the chemical symbol and average percentage content for alloying elements that
characterize the steel with a content of 0,20 % to 1,0 % (table 14).

i) The symbol + CH (for core hardenability) has been included for special requirements (table 16).
k) In table 17, the symbol + AR (aluminium rolled) has been omitted.

[) Intable 18, the symbols + CPnnn (cold work hardened with a minimum 0,2 proof strength of nnn Mpa)
and + SR (stress relieved) have been included.
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Taole 14 — Slainlesa slests and other alcvy' chesls {ewcep'r hlgh ‘:‘-PEE'I.'J ﬂeelﬁ] whers the El'-'er-;g-e oulyi =y I:rvwmgl't

of &r kagsl e kel alarmen) s = 5%, ) |
Tapls 15 =— High speed siesks . L e ete et eneeree s e eeee s ee ee e e ee ee ke e aeie teae e aen e e e e ee s B
Tazla 16 — Symbaols fo- ateal products indicating special requeemanls . ... .. e e 23
Tazole 17 — Symbols fo- atesl praducts indicating type of coating . . C e ..
Taple 13 — Zymbols for sieel preducts indicating meatroent condiign ... . . 0 . o e L 2
Foraword

This Euvrgpean Hardamd EM O 10W27-1:2005] has bean prepared by Techndcal Commiflese ECISSME T
“Convantional dassnation of slaed” the secrslanal of vhechs bald by UL

This European Standard =hall be givern lhe stalus of a nakional standard, eiker by publicaticn of an idenbcal w8t or
by chckorscmeont, el the [200st by Fobruyarg 2006, and corlliding nadigngl sleanderds shedl be owithdresams 31 the [2dcst
by Fabwuary 2006

Thit Eurapean Sandard spersades CR 102601993 and EMN 10027-1.1982,

According to i CEMWCENELEC Iqtarnal Begulamons, the nabonal slardards orgamsizaions of the following
Launirics are bound ¢ irppksmeinl this Buropdan Shandeecd] Auwdris, Bolgemm, Sypws, Gaésh Republic, Dermark
Eslarma. Finland, Fravve Ganmany, Grasos, Himgany_ Ioaianc, Inalaed, Italy, Laldia, Lihuara, Lucambaoag, Malta
Metner|andis. Nomwey, Poland. Porugal. Slovakia, Sioysnia, Spain, Swedon, Switzeriand and Liekad Kingoom
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1 Scope

1.4 Ims Europaan Standand specifies nulss for esignabng SIess By means of Suriboks BOsrs a0d fumbars td
m paess applicalion and principal charadenstics, a9, mechanical. physcal, chemical, 50 as 10 provide an
abbrovi e iddortifcalion of siecl

HOTE Ir this Exilidh [Anguads bt detighanard chvered by [Fd Eotapebn Slandand dtd hiwy 38 Sk nantes”, i he
Franch language fs deannaen sy mballque miilbe Garman Brnouige a5 K rnanes

1.2  Ths European Slardard applies to sleels spacifad in Eoropean Slandards (EM), Technlcal Spetifications
{TS), Tachnical Regrls (TR and CEN mambers nanana slatdards.

1.3  Thase rulss may ba spplied 10 rorestanckardized sheels,

1.4 A zwsbem of pumanical designeticn of slagls knowm as 2 numbers s spetified in EM 100027-2

2 Homative reflerances
Tht Falldawing referanced dedomards ae ndispensahls B the apclitalen of et Bdpean Standaed. Feo daley

ralarances. only the edibon aled apghes For undaled refarences, (e Lales] adinoe of tha rakerenosd Gocumar
fincluding &ny amendrmends) applies

EN 10020-2000. Defindion and cagsicarion of gredes of shes!

EMN 1027-2, Mebupnfinn syalgms iy Sfarls - Pan' 2 Minsedoal syiism
Eh 10075 1980, Defieiny cf eed gty

3 Termns and definitions

For the purpeses of iz Buropean Samdard. e ledms and cednioes glee on BN 0020 2000 and ER
J79 1092 Ay

4 Prnciples

4.1 A unique 512 name

Thare thall be ane uwque steal neme fir =ach atesl.

4.2 Formulation of stesl names

LSieal narnas abocated in accordance with Ues Eurgpean Sardard shall sorrprisa pmcapal symbals 3t spacrlind in
71

In order 1o awoid ambiguity. it may ba wecassary 1o pplemed hess principal symEcds by addticwal symbals
sdenlitymrg =dd licng] dharacterisess o it Hed o Shee| predus | &g, Suilabbly s wie J beghy ar Ky [2mgsrabes
soaface corchinn, realimant sondbon da gadation These addillongd $yrmbals are glvenon T2

Urass clwvwite spacihed i thes Eurspean Slandard b sambols used i e steal nans shall ba wmitben wifhoo
SOPOEE

4% Allseation of stesl names

431 For sieels specifd n Burnpesn Slandards (EM), Tecwnicsl Spechealions {T5) and Techrcal Repos
{TR]. sleed names skhall be alotated by the ECISS Technecal Committes conceimiad
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432 For gtegls specified in CEM maemberz national standards and far dher slesds cleel names chall be
aRctaie by or unedded b reSpon Sikily Of tha naticrnal sland ards sddy coartamed

S0 &= bo avoed 3 wariely of sleel names beng assagned o essenbally the Tame steal, e Ewropean Reqisiraicn

Crflice g5 provided for in EM 10027 -2 shall when 8 stesl numnber is apolied ‘or, cooparate with Jha natianal
atendares body concarnad bo e&nture Lnifim slaal named,

d_4 Consultatian

Where then: g diliculles or dispules N edlabisung sieel nankes ECISHTET shall be consudlied ad 5hall adse
@iy

% Reference to product standards

The complele dassgnation of 4 aledd product where qualad in orders o gimilar contractual docsnents ahall snsode.
ir 2ddition 1o the slasd vame. an indcaten of te technical dalivery requirement in which the steel is epeafied. For

atepls spepiied in gtandards <his shall be the refergnog number & the releygnl prodoct <tandard

[Chetaila of the simuclures o the sieal name far 1he skeel ar staal produd shall be provided in e relesarl produc: or
detidnsional sbadsed,

6 Claszification of steal names
For the purposes o designalon, steel nanes are casslad (e bao malh categorses.
— Category 1- stedds deaignated aocording to their appheation and mechanical or physscal propenies (s2e T 5,

— Categery 2. tlasds oesignaled acesding o Bt Chebrmesal compastion (sas 7.4)

7 Struciure of 2teal names

7.1 Principal aymbola

Prlnclpal symbols b 2eels desigrated according o slesd apphoabon and s nedhancal and piwyslcal properses
sholl be agsigned in pecordarce with T 3,

Frincipa 3ymbols for sleets deagnaled acoorting 1o the chenucal compoaitian o Ihe steel shall e a5 wgned i
acoordance wrh T d

Yohera 3 sleed o speciied o 6 forn of @ sleel castmg, ofs name a2 peched 1 Tables 1 1o 15 shell be precedesd
by he beller G,

Where 3 giesd & produssed by powder metalluray, ds name a3 specfed n Tabks 14 snd 15 shall be preseded by
tha letters Fid.
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7.2 Additional symbols
Addricnal symbcls may be addes b prencgpal symboks ardd assigred 19 accordanca waib 7.3 and V.4

Addicnal symbels e civedod wdo iwo grougaE, Lo, grvse 1 ansd gicup 2 (eco T3 and T db IF Ie symabcls lod
arrap 1 are inadeguete o descnibs the cteel oty 1hen addibional aymbols froem group 2 may be edded.  Symboks of
graap 2 st anly B uged m congandion wilh and falles syrmbeds of meap 1.

Furthar addssenal symbes B sbesd pradincts ey ‘il the adotional syrmbols af peaup 1 and graup 2 and shall be
Zakacled o FCoordanca aadbe T 3 and T4 fican Lables 15, 17 and 18 Thess spmbds zhall be sapscaled irnpm

Qreceding sprbots Dy e phes Sign (),

HOTE Adfihonal & ool scbocbed hom Talbies 16, 17 and 1& may be added B oodcel Wambers oReiebed (¢ aciondance milk EH 1HZF 2 and
wihesr) yeed, sepopaded (roem |he slesl n_embes 3 Thee lys sige -1,

T3 Sewls designated according o their application ard mechanlcal or physical propertlas

The dessgnaion of sdeasd acoording 1o their appealon and asechancal of physical propedties <hall be made e
accordance wath Tabde 1 to Table 1

Copyright Deutsches Institut fA%r Normung e. V.
Provided by IHS under license with DIN Licensee=ISATIS Group http://st2014.ir
No reproduction or networking permitted without license from IHS Not for Resale, 03/02/2014 15:32:34 MST



Page 7

EN 10027-1:2005

Table 1 — Siructvral steelz

| Pracepal Syrmibels

Addibonal symbels

Ior zveed

Addibonal symbols for
slasd prislacls

EEE

|I'I Iﬂl‘l
|

I +an +an

v

hl

3

Principal symbols Additicrnal apmbols
- abms Meshanlcal Fer stael For sied
Gouglesl men wspeeied | sl pesparty Tedd | = Spacaal selel wrhing Thms
£asing AP phakd £nergy Jodles it '?E"h-flrz- 0= Hob e crateg 1E
1""‘"'!“’._ _ sirangih B in E= Enamalling
MECCESary: [ [ -y NI B CR W Fa Forgaas
saikallesl
5=strucural | mickosas range | OF | BR | LR | W0 H= Hollzw sachen
shed o e [w |o La Lo bempesslure
ax | w2 Lz | .o M = Themmpmechoncally rgllca
o w2 0 ” M= Honmeksed o neralized rollad
F= S&hagl Mirg
M i i+ |40 12 = qJuenched and empeerad
LE BS i | S0 T = Ship puilkdng
X B s | -5 To Tub=s
Aon Precipsidlion s y VW= Wagther rasetant
an e Chamlzal synbd ol spenlled
= Thamomecharicelly Fmonal elmants. g, i
rol e Eageibr | whint tebcdbodnr . wath
M= HOMTRalsEd o d sriyls oegil rep EsEGEy 10 5
upaw) g dcilbed ihe seergge [aoureed o 0,1%)
of that speckad range o e
o E‘W:L"mﬁ“ el contimm of had smmant
G- CHIEr Chal ekt |izs
ol awed, whare
necesasey by 100 2
Frople
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bk ppirenchl ehargelees, i 8 alpba chashckeeg, a3 alohamenens shidaobers
B Symboic A, M, M and O s Groug 1 apply bo fine gram stasta,

C Symba s of Groep 2. oiber [Man chemics symboks, may be sotises by octe o b giils i oncer 10 disting s betvssan

CueHi s m ACoord Ao wilh e rebevanl Grococd siandaed.
9| oz af 1hz symabols of thiz Sroup are resged (re chanical spmba shall be e lasl one,
¥ Tt lanm “yisd stegngih”’ refars (0 uppser ar lamr yisk] simnglic [Say,) o (By b or proed sirargt (Ryp, o preof sirenglh
Bodsd e =it | S chepie ey v e icome el spreciied in e el g osoe, slanikss.
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Tabla 1 [#ombinued

Exanyes o stacl namea for stroctursl tasts

Slandard

Fed name azcarding ko
Er 00271

LRI RELTr Y

EFI5IR
L35JR
EAESID
£3E5 17
GAELLD
B S0

EM 10025-3

LLIAM
S335ML

Er 10025-9

S236M
S3ZSMIL

Er 10025-3

B ST
EEIS AN
b LR o
SEIANE
BRI
BAIRIIN
LARRR Ny

CH A2S £

T2 HD
LAG0OGL
SETHzL |

EM 107149-2

prydel 1 [

EM 10140-}

LALLM

EM 10210-

TAEIH

Fh 10x48-*

LASSGR

Er 10326

bl E b
LAEMH=[ L
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Tahle I — Staelg for preggure purpoges

| — Achcition al symmls| Addiiional symbaots for |

for slesl steal priducts
|G|P|n|’||n|a'| . | #an ¢ an .. | =
| '—I— lj I l
Prirncgal syrribods Atdtiondl symbbls
Lailer Masharial Far sleel Fis* Stmal
Lo (o Greop it Graup 2 ° prechicls
3 = <hegl rnn = spaciiied | B = am podles H=  Hgh temgeraluts Tablkc 5.
Caslely Dot bl | O L pleb) I7 a8
neoCssory] areagth U m W = THerrieemsdhanssally velsg L= Lowdemgersiume
L | .
P = samals i ::;IEET‘ e N o= Haremahyed o nornglisesed Re=  Fiompemperalms
CPiesame . rakad
puepees 1NICHMEES r3nge %= Hgh ardkew tamparaum

(= Cuenched o bernpered
G = Smpkz progguee wesgcls
T= Tuabes

G = Qlhar cherackr| s
bl whrens MeCEREATY
by 1 e dimgilx

* o - numencel charAery, & - Alaha SHArpClErs an - pphan,mens Ccharachens
B Symiots W, M ard Onegraup 1 epely 10 fine grain sbeals.

b Byrbals of greap I, sabar than chamical symbe s, may ba dufed By ons o teo dgils o ceder b dismguish belemen
Huhligs i #dor a2z anlE IMe redeewhnl procyc] St dac

* The term “yaid sinsngth meers 1Q UPRET O kowsr yeskd steergi (R or (Fay) Gr pregl sirenglh & or o’ sienglh dM
mxlansion (R depanding an ke requiremesn| spcilied i tha rebevant prodoc] <ardasd

1 by =1 Wimm”

Exarples of sles names
. Slead nenve acccnding 1o
Stantard EM 10027-1
Eh 100292 PoESSH
EM 10033 1 PIESH |
Finam
BN 10023-2 PEESML 1
PaEAL
EN 100235 PESoCH
FasS0L1
EM 10°2) F2ESME
EM 10207 Frinms
GP2405R
EM 1011732 EP2d05H
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Tablz T — 3teels for line pipe

Pr e pal Addilicnal symbols for | Addidional symbels for
gkt £l i sl pricedlitby
|L|n|n|ﬂlan Beanvan... . | =
Prinvgaal syrribods Plchbiorsgl Gymbids
Mechenical For sles For steel
Letter N
tatriprt Ay froup 1 Sroup 2 priduis
L= srzals [or e | rnm = spacified W= Tharmoarectiaricaly mled | a = class segJlremenl olwed. Tabks 15,
e FnmmL Rk whare medcasE oy, by orsa 1% mnd ‘B
sirength “in Mo Moarzhdsd of nsenahss: rlirpd
MY L e rofed
=mEllast
thichnegts range | = Quenched 21d karrpanad
G = Dlher characlar shos
fallpemd  wibre: nEsgsmany
hy 1 o 2 diges

8 0 = numaricad charackars, a = aloha charagiers, sn = aphanmeni: charackers
B Sprabote W, N and Bnogroup 1 epoly 1o Eregrein shesls

C¥he term "pekd shengiy refers b wppel of keeer pekd slremgh (Raed or (Ba]) or praol sirengib ofg: of poo’ slenglh ki
BtEmEIc 15,1 dapendang an HE requirermen spRoisd d e eekevant product s1erdand.

T4 dPa =1 W

Exarmphat o slasd pymes

Shacd nanee accardireg o
Shandard EM 103371

EH 1M (R CLY

L3EH3

En 132081 L33
LEEHAE
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M ol wahor i imded] progering
are specifed ihe rules o Tabke
1 Sroup 1 Siel] Du agog ]

Table 4 — Sleal3 for engineaering
AddEicnal syrmbola for ff Acdit onal syrrbo s lor
| Prineipal 9ymibols e el proucts
| G | E | n | e I f I-!l.n I AAF P AN, ..
L |
Piincipal syrribls Additioal symids
_ Far s
Lefter lmchanscal For sies|
Froperly Group 1 Graup 2 produacts
= staal casling nnn = specified | S0 gthar charscierislics C= sulebility for cobd drawirg Tars 13
[wisre imranane yesd lawed afieid
recessary st B rienesaary by 1o 2 diyila
o MFs E fow i
E= i igineuiring smallost ar
snasis IMickness rrge

CR N TI=F IR Tt

31w nurecd characders, a 8 algha cheraclers, an e alghanamens charecieds.

P The berme piedd gmergdy” elae o wpes o ower viekd e (Senl o0 Ok oo pref aleglt (T, e praeal Srengilt hodal
dieldvkitny {H 'ﬂtl:dl‘llh'lg o (e riequitderadry’ £ petibed irn Sl reliee 240 [ p= =T ] flkredard
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Table § —4Steels for reinforzing concrets

Frincipal Addiional symbas far Addmonal symbcts
eyl gl fiar sleel précducls
|E=|n|n.|n|ar. I*an-an } |
Frncipa| S'!."l'l'lmlﬂ- S el Ejl'l'l'll.'.lmﬁ-
Lausr hAmchacal For zlasl Fox gleal
Rropery Group 1 Group 2 products
Bwaeels far | anr #charackame | an deslilly class kilowed, - Tubike 18
remiarcang ngid snen;ﬂ-.b r wharE nESFREY. Dy 1 or
pangree MPa* lar he 2 digily
<rriEllasl d meronal
BN
3 = nmme‘wd cherackers. a = alpha sherackara, an = elphanumanc chareciera,
B Tha terrn “yitld sirarigih® reftrs Io uppar or lowr vied slrenglh (b 30 5 00 proo” sirenglh (B ], or prool sirenglb ek
Exlensio {5, dependmyg an te redquirermen) Specihed o relevand product $1Emdand,
C WPaws  lanm’

Exarmplas of Siea) fames

Siecd name according to
Statidard EH 10027-1
B araru: gl
aeglahk B304
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Table § — Slgels for pregiressing concrats

. Additiomal Additional =ymbeols far !
‘ Frncipal sympbcls I skl For sleed Hesl products ‘ i
|*f " |-n. |n nI:n . . I-:.n.4-:n. oo | a :
¥ 1
Priccipal symbols Ackdilicnal sysabols :
Lot ke chanmeal Fog ke For it
propeey T e ireap 7 preducts
' = shealt or nnrn = ¥ L= Cokd drdam wirk - Table 18
presyasziryg notenal kensle
carreta grenagth o8 ;| M= Hol ralked Bars o hal rglkd
K 4 and grocoased bas
G- Quenched and leripera ;
W :

5= Slan :

= Criher charastenatcs
Fcubondr] watultrm: rimcbdity
by 1 or 2 digis

30 = npneerical charackars A = alpha charachers @ = Al L Edes: Chaed 3CAErS

B symbis of group 1 may be swllsed by one o laa 0 gIEs i eader 10 Selingulsh belween qualies 0 acswdaios i ahe
reebeeanl priscnd alarderd.

et e il i spacifeed By 3 eigitk i Brsd oigil shod e zarn,
1 Py = Wamm
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Talda T — Stzels for orin the form of raile

- Additicnal symbols Additional symboks
Principal symbecls I T Sl o ghea| producls ‘
F M ] | n I BT .. ... I #AN0 + &Ah ... | z
| | | [
—1
¥
Prircipal £vmbita Addticnsal aymboda
Lattir Muehanical For ateel Fiar hasl
Ce oy Group 1 roup prodescls
R = $lecd Par p* rrin = gpetifigd Gr = Qhrosriar glloped AT = Hepr Padrad
in e Tenm ol rurtiro T Bdmell
rads Harfneas Wn = | hgh mangeness canbsnt T = Lagw pdlpy, hewt woated
{HERAT)
an = Lhemcal symbid nf 1= dHienechad And eampeared
el Belcilicas|
alermeants a.]. L, bgeinar.
et LT CULE:
singhe digd represeshng 10
% IPed i [raurded by
A.1% ol thal speceied
rangm of Hes conber o' thal
e
[3 = Ollketr ~haracimr slicrs
Ferlcwrsed whres necm oy
by 1 or 2 digis.

0 8 nrenca characses, a o dlphd eraraclera, on 8 5 phanomedss characiss

Examples of steal names
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Tehle § — Flat progucts for cold forming {except those in Table 9)

Pringipad $ymbols

I Additipnal symbgla for §| Addifional symbels for
shun srdal produsls

bk | & |n nl ... . I +an t @n.. . .. | #

| | :

I I l l |
Pkl Symmibiods Acklanal syimboks ;

Ll Mechanical Fou stél For steal |
propeny Groggs 10 Croup ¢ producs

Q= Ml produres | G = cddd malked D = dir bl dhp cdinng . Takhes 17 arel
for cald ferpning | “eowed by 2 13 :

EID = div claie” enipuivcilinig !

sy mibois. © ) :
CK - o conwerinomal anmivedling :
Chat ® hegk e é=d Fane |

diret cola b H = ¥ holkw tachons

vl E"I' i T » v dunes

YN an = chemical gyl of spacial

Anr = prgeoct whare adddenal eemend, &g Cu, :

rlked Goamiign arg Meather wheds mecegsany, wilh 3 :

riot pacied soghe it reprasenkng T4« {he :

et DYy 7 Avaraga (rranded B 013 ] of that :

symbols € sgedfied range ol ihe conbenl W :
Ehat ak2rmerd .

i = gbuer thardtperistes Ldqeed,
wingrg mecessary, by 1 ar 2 dloks

3 = nprgricA characdaes & = Aphs characherg Jn = b mcde: chadackers

B Zymboks of gromp 1, other (han chanmCal snbols,. may Be suflized by One oF lw deges 1P order 00 dISinguesn belwaes
qual ligs in acoondan: b e ekesant oot standard,

CThege fyrrbals are afigred By (b ddfpomiirhs Body [$8s 4 1) e der 10 caragiange e flee

Examglea of ateal names
Standard Sheal réaﬁﬂ%cgcﬁr'ﬂlng I
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Table % — High strength steg| flat products for cold forming

minimm pald sirength L
Iin b g 4

10w prooud whisne
11 s Ie'sp Lot w02 wuli]
] It g
ool Haged minmmume wlald

sIrzmgyih i bl

CTamn] = vl e
Tl &) D sy ialiecd
minimum kyng i Fengh
in wiF g

OTAnnedn] w ha! rakied <ar
linecs Coud br|riuy
heliwied 5y spcined
minimum beps e cheength
in g d

XTranin| = preduscd
WA WG G G el
15 ril spaciec ik
by specifid minriurm

lenestis sirength n e

1

Ml =

T om

=

Theeungmuzzhanically roled

P = ‘ih phasphoeus

= TRIF [Trarsfomation irduce:
Flagely)

X m Do phace

Inleralit gl e

{hvir crardcimmsics lolkesard,
where necessaly by 1 or 2 deyils

Prinipal symbols Additipnal symbpls B Additional aymbds for
for siae] sbeal producis
| a n n | n Im Itanran....
| ] a T n n n i |
— L : I
+ Frincipal symbols + + Addibonal symbols ¥
For ateel F o staal
Ledbar Meachanical proparty
Group 19 Goup 23 PPCGLITS
H = flai Cnnn m zald sclad E = Bake hardening D = dorhat cip =3aling Tabk 17
picsduets ol Felkiwd Sy spanifigd .
hegh Plnin yiekd alangun® | 5T LOmER-phase
g
1 _ .
" D = hod otk or I'= Isobmpic
s okl T
Fclkorm il Dy cpwpiified Lg, = L dllcyped

4 q = numearica characlers, B = aloha craracters, an = B phanwmens cheraclers
“s:ﬂ-nhnh: qf growge 1 ard 2 ey b sobiced by and o ey deilg in order 16 dislirgaush Jbbadier quilinds in decodd-we will
e refauant goduc] slandand.
© 1 ha tepm “wiald stremgtn” sedars 10 ET O Kower veid atrmrgth [yl 55 1Ry ) o prsdt sirengdh (R L or proof sangih bedal
Bslansicn |5y depandang an b ey irsmenl spaciliad o Chep rxbegant pradicl siardard
+ 1 WP w1 Nen®
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Table 14 — Tin m|ll products (sieel products for packaging)

Additipnal aymbgla for §  Addtingl symbols for
sias siae] produsls

Prineipal spimbcds I

T|H|nlnln| Iiantan.... |a
| L

T|E | n|mn|n
| I |
5 v
Priregal symbels Addillanal $pmsols
For slaed
Ledtar fbmcarecal propey For sleel
Sroup 1 roup 2 Rroducs
Telnmi Himan & rennnial ylakd - - Tablas 1T ard
pradacts 566l | grrangih (e in MPa 13
prad 4ty far ar galiraing Aruclnd
packaging) s
Enein = Aomincl e HCTE. Mo
elrargih (el Pz B symibel is
for badch anraaled BFppred o
grages Hazkplede

4 = numancs! Charachers. @ = Alph3 chargeriars, an = pho) e CharJriere.
SRR T - RN T E e,

Exampiat of Slas e

Steal nama according o
Shandard EM 100271
BN 10202 Teeer
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Tabls 11 — Ekcirical steals

Principad aymbola

I Aoditional symdals

ol HIJ

Fringipal sy mbols

Letber

Propery

Typa of peoduc]

Aciiranal §nmbsals

W = alCircd simed

ranan| 1 = M3y SpAcfed
koss in Wby k A0H0

= 1300y narmnal
IFckness im rmn

A Frphen ahall separake
10m Iys] progearieas

EOr mAagueelic; p=adtz MK At ST 0l 1.5 Testa
AS Id-Shenked

U = mon-Aoy 22 -snshed not hrafy
ERLLE ]

E = oy semangghed ok finally
CROLE

Eor mzsgeuelic: peslaiz M ar B0H7 ol 1.7 Tésla
F = hah perreabdky gram onenksd

5= convenwocnal gran onentad

* 0w nunencal characleds, 8 8 goha chadaciers e e alghamuneeri: darbciers.
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7.4 Steslz designaled according to chemical composition

The cetignation of =26 Bocording o their chemical campetilion shal be mad in accordance with Table 12 1
Taole 15.

In ovcer to keep the sles] nanes of alloy abeals #s shart 35 practical, sone dgite oF syrmbods rray be cmilted ac
lorg 56 tharg is no risk of confiesicn with & similar grads:

Tae 12 - Hon-allcy si@als (@xcepl rae culhing Swsak]) with an average Mangardsé conlenl < 1%

Acdcienns
symbols for steed

Audchbeanal spenipoly

Prncipal syinbols for stael products

i c | i ] I-I an. . I a1 +an ., | &
1 1 L | L
1
- o . -
Princip sambo & Ackchlsonal symibols
For sigd Far sieel
Latiar Carbaon condent ; 5
Group 1 =4 iZroup 2 product

5 — ] e = 100 & speecifed | S - Toncold fonfmg. @ oald £t = cdeermineal il ol Talde 18
Casdriy el age At huza iy, old eabrseie spacial godilmnal
IvalwEra Tercaniass canbant —rrn: samenis). aq Cu.
rCaLsary) Dhm Tz o awing Inher. whare pecassany.

WWhears the carbon = witn spechiad My sulphw willh a safibe degll
03 = thman LantEal o rgl anken] PEOFEDEniEG 10 [

specified Ly @ rarke. . MeTrage Iz by 1%

2 sy Rz wity speciad SUDRUr COMErt | o dhal spaeiied rangh o e

raprasaniahtds ke "a""‘?* ot ol irat abemend

shall e stleclmd by Sw for sprengs

Ihe resrarsible Body

e 4 A U = lorladks

¥¢ = lor wmideg red
5 0 oiher charecerlzhcs flewed
witarg negessare by, 1401 2
il

"' n = nmeercal cEarackes. @ = Alpha characiers, a1 = agharumers characiers

B Ty cRalieuis Dedwesen Twn sinilar sleed grades, Uwe ke indicatmng carkas aailenl iy e inaeered by 1.

T Symols of groug 7, dher 1han E end F, iy B Sofhaend by ord o led dadebs [0 o 1o disdnguesh Babessan quakiias o
A Hipesa waih e rakEant prodhed saadarg

1 The symboks E are I af group 1 may be lallssed by dagil repeesenting 100 3 he masimum or qrerage sulghur cottenl
rimdrd 10 1thm nmirmsaa 001 "5

Exarmplas of sieal names
Fheed nane: acgrdang 1o
Slardiand EM 10027- 1
| EM 10015-2 L0
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EN 10285-2 £
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Tehlke 13 — Non-allay steels with an average manganess conten 2 1 %, non-glloy fres-cuiting $tesls and
alloy stasks [except high &pead sinstn} wihera the conbénk, by weight,
of avary averags alkoying slemsnl is < & %

Principal <ymbals Iﬁ.mmmm setroots | Addibonal symbals 1ar ‘

for she-sd S1ad| e
G n |m [n |23, n-n. I I+an+:-|n . |E
[ I I | | [
¥ i l
Pri‘gipal fyrmbcds Feldilicisl $emibals
FE‘ 5“’5' F':"' & ||
Laber L-arfon Conlednl Hullcnineg atemenls
CErcape 1 ESrop 2 PO
=omsles] nnn® 400 5 apeciled an cheml:zal aymbcks - Tabks 16
casinng EWEr3QE CAON PErcEntage irect catang allxying a7d 4
dwhiprs nlenl. Where Ine caman RS © I
neCEssary] caniant is mal specidied Ey o Elim e e e ylass]
range a samlabry Felreced byt
rEprasartalide valua <hal
b sl Bry 1Hm ri=fh Bnginkers separaled by
responsbe Body (52 4 3 hypheEns, feprESenrg

respaciiyaly Ihe 2ukrale
pemenlage conlent of the
ek enlzs tuhiplec by e
fiicaying ladlors

Ekmesn Factis
Ot Ca, Mn, o S 4 |
Al Ba T Wi HMb

Pt Ta, To W Ir 1
CeHIPLE 103
B 103

A0 Faunencal CrAraclers A 8 anha chadAckeis Ar 8 alphAanameres characiers
B 1o drsliruiah cebeeen 1wa semilar 3seel grades. IFe rurrher irdiczbng Sarbn csalen may s noeazed by 1

% Thea seqLence of spmonk 5181l be in decreasmg croer of 1ha vakess of the average percaniBne content whare (b valmas of
conldvlh are the sama bor {wm of rotd dleminds, -k Shfmtpinding symbols shill b mdicaied n jlphadalical atdar

Examgnhag of isal fyras
Standas Slwal ?ﬁcﬁﬂdm b
SH 00 2E-2 130
=TT el 1M
EM 100E2-1 ZEMnE
~H 1¥RL3 7 WA RS-
=M 100ET 1 |SMAFD20
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Table 14 — Siminless stesds and other alloy gteels (except high spesd steelg] whare the average conbent by
wuiht of at least one Alkoying elemant iz 2 B %

Prancapel Bymibcls

Adckleanal syrmbes

Adclional symbeds

kv sleel for shesd prodiucts
G i n| A n|a n-r I an... ... I I T, I | a
| e | x| n|aln]a . I
] | | | | | | |
w
Frncapa gymbala Acdcklicatal gyrmbls
For sbeel F
Letter Carbon contaat b Alcosing 2lamants O Sl
Lromp 1 | Group 2 RIOCLIES
Cio @ <heel faclng | ran w 00 ¢ gpecihed an  chenecel aymboks aa chenmcal swmbed, | Tades 16
(b Bl A CiLOn pEdCa eI rdicln 1y aloyng gaparabed by & aand 13
NECCEERrY) cordend YWhcm the coiton eemenls T at hephcr
PR Bt A i i charackerizs tha Slee miditAnry At
Fi = powder apecifled by ararge a fallowed by allayliy ekErmenl
rklallmgy Euitsbila raprasantaieg vake thar
[whene shinl Ea o et By he e F RmBers, ssnarsted b tharacianges 1
recEzsany far renparnigibke Loy (sen 4.3) b m‘-"“‘l:’amsgmiw!f abes] and wlse
kel Fheesl) respetd ety e SOrkge |5 the
Sverane parsEniags of rarzpe of 0.20 %
X = thes aweraca IFa leranla runded 'ﬁ:n:ﬁ;, ——
eatilen af ¢l 10 Hea neanast inegar -
leasl are By
Ry N ook na 0k spesilied
=0 %

auarage canlew 1
ha 2iCywne & len ok

B - orrrical characiers, & - alha chardciars, & — aghanurndris Saaraciers,

b T kesliguish between 1w 5 nelar 3lgel graces. (He e Indicateng carbon conlenl niay b onsaed by 1.

¢ The sequence «f aynnbold zhall be n decredz ng onder of B valuss of e aveans peroenlage contenl whiee e values
Of conlenls 3ra IHa =33 606 Iy OF WMone Hamants, e comespo ey 2nThola 573l be mdlcawEd In aphebelcal ode

T Br gedniph & groer hor B stael aving gk notdgen COrHENE | S Do
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+ 235 Iough thicknoes proparly, nmermrm sodustsen of arng = 35 W, .
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%5 hal dip fn coalking
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+T hid Jip bead bn slloy (1emne) cogbng
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+Z e ipy 2ot OpAtARIEED) CaAtG '
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«F ol i 20 1rcun dgElvEnnealed) coding
+EN lactecdy b T el alloy coatlng .
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e Friihere Ausgaben: 10.57, 09.66

Einteilung der Stahlsorten gedndert. Inhalt voli-

standig uberarbeitet. Siehe Erlduterungen.
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DK 669.14.018.291 : 620.1 DEUTSCHE NORMEN Januar 1980
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Allgemeine Baustahle ———
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Gutenorm

Steels for general structural purposes; quality standard
Aciers de construction d’usage général: norme de qualité

Zusammenhang mit der von der International Organization for Standardization (1S0) herausgegebenen Norm 150 630
sowie der von der Européischen Gemeinschaft fir Kohle und Stahl herausgegebenen Euronorm 25 siehe Erfauterungen.
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Seite 2 DIN 17 100

1 Geltungsbereich

1.1 Diese Norm gilt fiir Formstahl {einschliellich Breit-
flanschtrigern), Stabstahi, Walzdraht, Flachzeug (Band,
Blech, Breitflachstahl), nahtlose und geschweilite gua-
dratische und rechteckige Hohtprofile, Schmiedesticke
und Halbzeug aus den in den Tabellen 1 bis 3 genannten
allgemeinen Baustdhlen, die im warmgefertigten oder
nach der Fertigung normalgeglihten Zustand geliefert
werden.

1.2 Die Erzeugnisse aus Stihlen nach dieser Norm sind
fiir die Verwendung in geschweifiten (siehe jedoch Ab-
schnitt 8.4.2), genieteten und geschraubten Bauteilen
pestimmt. Sie sind nicht fiir eine Warmebehandlung -
auRer Spannungsarmglihen und Normalglihen — vorge-
sehen.

1.3 Diese Norm gilt nicht fir folgende Erzeugnisse aus
altgemeinen Baustahlen:

Nahtlose und geschweif3te Rohre und Prazistonsstahlrohre
(siehe DIN 1626 Teil 1 bis Teil 4, DIN 1629 Teil 1 bis
Teil 4, DIN 2391 Teil 2, DIN 2393 Teil 2, DIN 2394,
DiN 2395 Teil 2, DIN 2395 Teil 3},

StahlguR (siehe DIN 1681},

kaltgewalztes Flachzeug ohne Uberzug {siehe DIN 1623
Teil 2, Neufassung in Vorbereitung),

Flachzeug aus Stahl mit Uberziigen oder Beschichtungen
(DIN-Normen in Vorbereitung),

Blankstahl (siehe DIN 1652),
Kaltprofile {siche DIN 17 118},

kaltgefertigte Stahlhohtprofile {DIN-Normen in Vorbe-
reitung).

Hinweise auf Normen und normenartige Veroffentlichun-
gen fiir Stahle mit angrenzenden Verwendungsbereichen
siche am Schluld dieser Norm.

2 Mitgeitende Normen und Unterlagen

DIN 1599 {z. Z. noch Entwurf} Kennzeich-
nung von Stahlen

DIN 50 049 Bescheinigungen uber Woerkstoff-
prufungen

DIN 50 111 Prifung metallischer Werkstoffe;
Technologischer Biegeversuch (Falt-
versuch)

DIN 50 114 Priifung metallischer Werkstoffe;
Zugversuch ohne Feindehnungsmes-
sung an Blechen, Bandern oder
Streifen mit einer Dicke unter 3 mm

DIN 50115 Prifung metallischer Werkstoffe;

Kerbschlagbiegeversuch

DIN 50 120 Teil 2 Priifung von Stahl; Zugversuch an
Schweiflverbindungen, Prefige-
schweiflte Stumpfnahte

DIN 50 121 Teil 2 Prifung metallischer Werkstoffe;
Technologischer Biegeversuch an
Schweillverbindungen und Schweil3-
plattierungen, Schmelzschweilplat-
tierungen

DIN 50 124 Prifung metallischer Werkstoffe;
Scherzugversuch an Widerstands-
punkt-, Widerstandsbuckei- und

Schmelzpunktschweillverbindungen

Prufung metaflischer Werkstoffe;
Zugproben; Richtlinien fur die Her-
stellung

Prifung metallischer Werkstoffe;
Zugversuch

Prifung von Stahl und Stahlguf;
Umwertungstabetle fir Vickersharte,
Brinellharte, Rockwellharte und
Zugtestigkeit

Prufung metallischer Werkstoffe;
Harteprifung nach Brinel]

DIN 51210 Teil 1 Prifung metallischer Werkstoffe,;
Zugversuch an Drahten ohne Fein-
dehnungsmessung

DIN 50 125

DIN 50 145

DIN BG 150

DIN 50 351

Euronorm 20 Begriffsbestimmungen und Eintei-

lung der Stahlsorten

Stahl-Eisen-Priifblatt 1805 1)
Probenahme und Probenvorberei-
tung fur die Stickanalyse bei Stah-
lan

Handbuch fur das Eisenhittenlaboratorium 1), Band 2:

Die Untersuchung der metallischen
Stoffe; Dusseldorf, 1966

Band & {Erganzungsband):
A 4.1 — Aufstellung empfohlener
Schiedsverfahren,
B — Probenahmeverfahren,
C — Analysenverfahren; jewells
letzte Auflage

3 Begriff

Als allgemeine Baustdhle gelten unlegierte Stahle, die im
wesentlichen durch ihre Zugfestigkeit und Streckgrenze
bei Raumtemperatur gekennzeichnet sind und z. B. im
Hochbau, Tiefbau, Briickenbau, Wasserbau, Behalterbau
sowie im Fahrzeug- und Maschinenbau verwendet werden.

Hinweis: Fir die Einteilung in unlegierte und legierte
Stahle gilt Euronorm 20.

4 MafRRe und zuldssige MalRabweichungen

Die Nennmale und die zulassigen Mafiabweichungen der
Erzeugnisse sind moglichst unter Bezugnahme auf die
dafiir geltenden Mallnormen (siehe Aufstellung am Schiul}
dieser Norm) bei der Bestellung zu vereinbaren.

b Gewichte

Fir die Gewichtserrechnung ist bei alten Stahlen nach
dieser Norm eine Dichte von 7,85 kg/dm?3 zugrundezu-
legen.

1) Herausgeber: Verein Deutscher Eisenhittenleute, zu
beziehen durch: Verlag Stahleisen mbH,
Postfach 82 29, 4000 Dusseldorf 1
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6 Sorteneinteilung

6.1 Diese Norm umfalt die in den Tabellen 1 und 2 aufgefiihrten Stahlsorten, die in den dort angegebenen Gitegruppen
{siehe Abschnitt 7} lieferbar sind. Die Stahle der Gutegruppe 3 uinterscheiden sich von denen der Giitegruppe 2 besonders
dadurch, daR sie hoheren Anforderungen an die Sprédbruchunempfindlichkeit {siehe Priiftemperatur fiir die Kerhschlag-
arbeit in Tabelle 2} geniigen miissen, Sie sind folglich auch zum Schweilen besser geeignet {siehe Abschnitt 8.4.2). Die
hoheren Anforderungen an die Sprédbruchunempfindlichkeit der Stihle der Giitegruppe 3 bedingen ihrerseits besondere
Anforderungen beziglich der Desoxidation und der chemischen Zusammensetzung dieser Stahle (siehe Tabelle 1}.

6.2 In Tabelle 3 sind die Stahlsorten angegeben, die zusatzlich zu den in den Tabellen 1 und 2 genannten Eigenschaften
die Eignung zum Umformen {siehe Abschnitte 8.4.3.2 bis 8.4.3.6) aufweisen und bei entsprechenden Anforderungen mit
besonderen Kennbuchstaben im Kurznamen und eigener Werkstoffnummer bestellt werden kénnen.

7 Bezeichnung der Stihle

7.1 Der volistandige Kurzname fiir die Stahlsorten ist aus den Tabellen 1 bis 3 zu entnehmen. Er besteht im allgemeinen
aus den Kennbuchstaben St, der Kennzahl fur die Sorte sowie der Kennziffer fir die Giitegruppe, z. B. St 52-3.

7.1.1 Dem Kurznamen ist der entsprechende Kennbuchstabe (U oder R) voranzustellen, wenn eine bestimmte Desoxida-
tionsart gewunscht wird und dafiir eine Wahimoalichkeit besteht {z. B. USt 37-2 oder RSt 37-2).

7.1.2 Bei Stahlen mit besonderen Gebrauchseigenschaften ist der in Tabelle 3 angegebene Kennbuchstabe im Kurznamen
zZu verwenden, z. B. QSt 52-3 oder RPSt 37-2.

7.1.3 Fir die folgenden Stahle mit Kupferzusatz entsprechend Abschnitt 8.4.4.3 sind Kurznamen und Werkstoffnummern
festgelegt: RSt37-2Cu3 1.0167
St137-3Cu3 1.0166
St52-3Cu3 1.0685
UQSt 37-2 Cu3 1.0164
RQSt 37-2 Cu3 1.0170
QS5t 52-3 Cu3 1.0687

7.1.4 Der Lieferzustand der Erzeugnisse mu im Kurznamen nur dann vermerkt werden, wenn er von der Regel nach
Abschnitt 8.2 abweicht. In diesem Fall ist dem Kurznamen anzufiigen der Kennbuchstabe U, wenn das Erzeugnis im
warmgefertigten, unbehandelten Zustand geliefert werden soll (z. B. USt 37-2 U), der Kennbuchstabe N, wenn das
Erzeugnis im normalgeglithten Zustand geliefert werden soll {z. B. USt 37-2 NJ.

7.2 Der Kurzname oder die Werkstoffnummer fiir die Stahlsorte ist entsprechend den in den MaRnormen angefiihrten
Beispielen in die Norm-Bezeichnung fir das Erzeugnis einzufiigen.
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8 Anforderungen

8.1 Herstellungsverfahren

8.1.1 Das Erschmelzungsverfahren fur die Stahlsorte
St 33 bleibt dem Hersteller tberlassen und wird nicht
bekanntgegeben.

Auch fir die Stahlsorten der Gutegruppen 2 und 3 bleibt
das Erschmelzungsverfahren dem Herstefler uberlassen,
sofern es bei der Bestellung nicht vereinbart wurde; es
mul jedoch dem Besteller auf Wunsch bekanntgegeben
werden.,

8.1.2 Die Desoxidationsart der Stahle geht aus Tabelle 1
hervor. Bei den Stahlen St 33 und St 37-2 (nicht jedoch
bei USt 37-2 und RSt 37-2} bleibt sie der Wahl des Her-
steilers uberlassen und wird dem Besteller nicht bekannt-
gegeben,

8.1.3 Das Formgebungsverfahren bieibt dem Hersteller
uberlassen, sofern nichts anderes vereinbart wurde.

8.1.4 Weitere Angaben zum Herstellungsverfahren
werden nur dann bekanntgegeben, wenn bei der Bestel-
lungsannahme eine entsprechende Vereinbarung getroffen
wurde.

8.2 Lieferzustand der Erzeugnisse

8.2.1 Wenn bei der Bestellung nicht anders vereinbart,
werden die Erzeugnisse in folgenden Zustéanden geliefert:

— Blech und Breitflachstah! in dem in Tabelle 4 angege-
benen Zustand,

— Schmiedestlicke im normalgegliihten Zustand (N},

— alle sonstigen Erzeugnisse im unbehandelten, d. h.
im warmgeformten oder bei Halbzeug auch im strang-
gegossenen Zustand

(beachte auch Abschnitte 7.1.4 und 8.4.1.2).

8.2.2 Normalgliihen kann durch eine gleichwertige Tem-
peraturfuhrung beim und nach dem Warmumformen
ersetzt werden.

Tabelle 4. Ublicher Lieferzustand von Blech und Breit-
flachstahl
(siehe Abschnitte 8.2.1 und 8.2.2)

Lieferzustand 1) flr

Breitflach-
Sorte Blech stahl
bei Dicken in mm bei Dicken
in mMm
475
25 > 25 =25 > 25
U U U
St 37-2
USt 37-2
rstaz2 | ~ | Y | N v | N
St 44-2
St B0-2
St 60-2 N N N N N
St 70-2
St 37-3

1) N normalgegliiht, U warmgewalzt, unbehandelt

8.3 Chemische Zusammensetzung

8.3.1 Fiir die chemische Zusammensetzung {Schmelzen-
und Stiickanalyse) gelten die Werte nach Tabelle 1, Dar-
Uber hinaus gilt {auBer fir die Stahle St 33, St 50-2,
$t160-2 und St 70-2), daR® die Gehalte an den in Tabelle 1
nicht aufgefuhrten Elementen die in Tafel 1 der Euro-
norm 20 (Ausgabe September 1974) angegebenen Hochst-
werte nicht uberschreiten durfen.

8.3.2 Ein Nachweis der Werte fir die Stiickanalyse bei
der Abnahmeprifung muld besonders vereinbart werden.
Er kommt nicht fir die Stahle St 33 und St37-2 in
Betracht,

8.4 Mechanische und technologische Eigenschaften

8.4.1 Eigenschaften im Zug-, Kerbschlagbiege- und
Faltversuch

8.4.1.1 Beim Zugversuch nach Abschnitt 9.5.3, beim
Kerbschiagbiegeversuch nach Abschnitt 9.5.6 sowie beim
Faltversuch nach Abschnitt 9.5.5 an Proben, die entspre-
chend den Angaben im Abschnitt 9.4 entnommen und
vorbereitet wurden und in den in Abschnitt 8.4.1.2 ange-
gebenen Behandlungszustanden vorliegen, mussen die
Anforderungen nach Tabelle 2 erfillt werden,

8.4.1.2 Die Anforderungen nach Tabelle 2 gelten

bei Halbzeug fir normalgeglithte, entsprechend Ab-
schnitt 9.4.3.1.2 hergestellte Bezugsproben,

bei Walzdréht fur normalgegliihte Bezugsproben oder
Lieferungen,

bei allen anderen Erzeugnissen fur den nach Ab-
schnitt 8.2.1 ublichen Lieferzustand.

Wenn fur ublicherweise normalgegliihte Erzeugnisse die
Lieferung im warmgefertigten, unbehandelten Zustand
bestellt wird, gelten die Anforderungen nach Tabelle 2
nicht fur den Lieferzustand, sondern nur fir normalge-
glihte Bezugsproben.

Hinweis: Bei den geschweilten Hohiprofilen gelten die
Festigkeitswerte (R, und R.)} nach Tabelle 2 auch fiir
die SchweilRnaht.

8.4.1.3 Als Dicke im Sinne der Angaben in Tabelle 2
gilt bei einfachen gleichmaligen Querschnitten das Nenn-
mal, bei Profilen die Dicke des fiir die Probenentnahme
vorgesehenen Profilteils (siehe Bilder 2 bis 7), bei sonsti-
gen Profilen mit ungleichmaligem Querschnitt die Dicke
des grolRten Flachteils.

Bei Schmiedestiicken ist dieDicke sinngemaf zu ermitteln.

- 8.4.1.4 Wenn infolge entsprechend geringer Erzeugnis-

dicken die Kerbschlagarbeitswerte nur an Proben mit
einer Breite von unter 10 mm, jedoch mindestens 5 mm
nachgewiesen werden konnen, so gilt anstelle des in
Tabelle 2 angegebenen Mindestwertes von 27 J der sich
aus Bild 1 fur die betreffende Probenbreite ergebende
Mindestwert der Kerbschlagarbeit.

8.4.1.5 Wenn bei Erzeugnissen der Giltegruppe 3 eine
Priufung der Kerbschlagarbeit nicht méglich ist (z. B, bei
Dicken unter 5 mmj}, gilt ein ausreichender Gehalt an
stickstoffabbindenden Elementen als Nachweis der
geforderten Sprodbruchunempfindlichkeit.

8.4.1.6 Bei Erzeugnissen aus Stahlen der Giitegruppe 3
in Dicken von 25 bis 50 mm sind nach entsprechender
Vereinbarung bei der Bestellung zusatzlich zu den Anfor-
derungen an die Kerbschlagarbeit zur weiteren Beurtei-
lung der Sprodbruchunempfindlichkeit bzw. Schweil}-
eignung die Anforderungen an den AufschweiRbiege-
versuch nach Abschnitt 9.5.7 zu erfillen.




Kerbschlagarbeit i
oo

5 6 1 8 9 10
Probenbreite in mm —

Bild 1. Mindestwerte der Kerbschlagarbeit bei Proben
mit einer Breite zwischen 5 und 10 mm.

8.4.2 Schweilleignung

8.4.2.1 Eine uneingeschriankte Eignung der Stdhle fur
die verschiedenen SchweiBverfahren kann nicht zugesagt
werden, da das Verhalten eines Stahles beim und nach
dem Schweilen nicht nur vom Werkstoff, sondern auch
von den Abmessungen und der Form sowie den Ferti-
gungs- und Betriebsbedingungen des Bauteils abhangt 2).

8.4.2.2 Fir das Lichtbogen- und Gasschmelzschweillen
sind die Stahle der Gitegruppe 2 und 3 bis einschliellich
des St 52-3 (d. h. die Stdhle nach dieser Norm mit einem
Gehalt von hochstens 0,22 % C in der Schmelzenanalyse)
im allgemeinen geeignet. Dabei sind bei gleicher Mindest-
Streckgrenze die Stihle der Giitegruppe 3 denen der
Glitegruppe 2 vorzuziehen und innerhalb der Glte-
gruppe 2 die beruhigten Stahie gegenuber den unberuhig-
ten zu bevorzugen, besonders wenn beim Schweillen
Seigerungszonen angeschnitten werden konnen.

Je nach den SchweilRbedingungen und Betriebsbeanspru-
chungen ist auch der Stahl St 33 mit Einschrankungen
zum Lichtbogen- und Gasschmelzschweifen geeignet.

Die Stihle St 50-2, St 60-2 und St 70-2 sind nicht fur das
Lichtbogen- und Gasschmelzschweillen vorgesehen.

8.4.2.3 Eignung zum Abbrennstumpfschweilen
und Gasprefschweilen ist im allgemeinen bei allen
Stahlen nach dieser Norm vorhanden, dabei ist bei Stah-
len mit hoheren Kohlenstoffgehalten {St 50-2, St 60-2
und St 70-2) gegebenenfalls ein Nachwarmen nach dem
Schweillen notwendig.

DIN 17100 Seite O

8.4.2.4 Eighnung zum PreRschweillen nach anderen
Verfahren ist im allgemeinen nur bei den St3hlen nach
Tabelle 1 mit hochstens 0,22 % C in der Schmelzenana-

iyse gegeben; sie wird auch noch stark vom Siliziumgehalt
des Stahles beeinflult.

in Abhangigkeit vom Kohlenstoffgehalt ist gegebenenfalls
ein Nachwarmen erforderlich.

8.4.3 Umformbarkeit

8.4.3.1 Die Stahle sind zum Warm- und Kaltumformen
geeignet, d. h. sie dirfen weder kalt- noch rotbriichig
sein. Sie miissen sich beim Faltversuch umdie in Tabelle 2
angegebenen Dorndurchmesser um 180° ohne Anrisse
auf der Zugseite biegen lassen.

8.4.3.2 Mit besonderer Eignung zum Kalitbiegen, Ab-
kanten, Kaltflanschen oder Kaltbordeln bei inneren
Biegehalbmessern entsprechend Tabelle 5 wird Flach-
zeuqg bis 20 mm Dicke aus den Stihlen mit dem Kenn-
buchstaben Q nach Tabelle 3 geliefert. Flachzeug mit
eingewalzten Mustern kann nicht in Q-Sorten geliefert
werden.

8.4.3.3 Band aus Stiahlen mit dem Kennbuchstaben K
nach Tabelle 3 wird in Dicken bis 8 mm mit Eignung zur
Herstellung von Kaltprofiten auf Walzprofiliermaschinen
{sieche DIN 59 413} und in Dicken bis 12,5 mm mit Eig-
nung zur Herstellung von kaltgefertigten Hohlprofilen
(siehe DIN 59 411) geliefert. Die Eignung gilt fiir die in
DIN 59411 bzw. DIN 59413 festgelegten Biegehalb-
messer. Fir Banddicken tiber 8 mm bzw. uber 12,5 mm
gelten die inneren Biegehalbmesser nach Tabelle b.

8.4.3.4 Fir Halbzeug und Flachzeug, das fir die Her-
stelilung von Rohren nach DIN 1026 Teil T bis Tell 4
verwendet wird, sollten bei der Bestellung im Hinblick
auf die unterschiedlichen Bedingungen bei der Rohr-
fertigung besondere Vereinbarungen getroffen werden.
Es kommen die hierfir in Tabelle 3 mit dem Buchstaben
Ro gekennzeichneten Stahlsorten in Betracht.

.8.4.3.5 Stihle mit dem Kennbuchstaben Z nach Ta-

belle 3 werden mit Eignung zum Btankziehen geliefert
{siehe Abschnitt 8.5.4}.

8.4.3.6 S5Stihle mit dem Kennbuchstaben P nach Ta-
belle 3 werden mit Eignung zum Gesenkschmieden gelie-
fert (siehe Abschnitt 8.5.3).

2) Siehe auch DIN 8528 Teit 1 sowie DIN 8528 Teil 2,
ferner auch die DASt-Richtlinie 009 (Herausgegehben
vom Deutschen AusschuR fir Stahlbau: April 1973)
und den ,,Katalog zur Wahl der Stahlgotegruppen fur
geschweillte Stahlbauten® {Herausgegeben vom Tech-

nischen Ausschufl des Deutschen Verbandes fur
SchweiRtechnik, 1964). {Siehe Erlauterungen)
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Tabelle 5. Mindestwerte fiir die inneren Biegehalbmesser beim Kaltbiegen, Abkanten, Kaltflanschen oder Kaltbordeln
von Flacherzeugnissen sowie bei der Herstellung von Kaltprofilen und von kaitgefertigten Hohlprofilen

{siehe Abschnitte 8.4.3.2 und 8.4.3.3)

8.4.4 Sonstige Anforderungen

8.4.4.1 Ist Langstrennen von Profilen, z. B. von Breit-
flanschtrigern im Steg vorgesehen, ist darauf bei der
Bestellung besonders hinzuwetsen.

8.4.4.2 Fir Stahle mit Beanspruchungin Dickenrichtung
sind die Stahl-Eisen-Lieferbedingungen 096 1) Blech,
Band und Breitflachstahl mit verbesserten Eigenschaften
fur Beanspruchung senkrecht zur Erzeugnisoberflache zu
beachten.

8.4.4.3 Bei den im Abschnitt 7.1.3 genannten Stahl-
sorten muBl der Kupfergehalt in der Schmelzenanalyse
zwischen 0,25 und 0,35 % liegen. Ansonsten gelten fur
diese Stahlsorten dieselben Anforderungen wie fur die
entsprechenden Sorten ohne Kupferzusatz.

8.4.4.4 Die Eignung zum Aufbringen von QOberflachen-
iberziigen und -beschichtungen {Feuerverzinken, Email-
lieren und vergleichbare Verfahren) ist bei der Bestellung

ZUu veretnbaren.

8.5 Oberflichenbeschaffenheit

8.5.1 Walzerzeugnisse sollen eine dem angewendeten
Formgebungsverfahren entsprechende glatte Ober-
flache haben.

Anmerkung: Siehe auch Stahl-Eisen-Lieferbedin-
gung 071 1} Oberflichenbeschaffenheit von warmge-
walztem Grob- und Mittelblech sowie Breitflachstahl.

8.5.2 Oberflachenfehler, die Uber das fur Unvollkom-
menheiten zulassige AusmaR {siche Abschnitt 8.5.1)
hinausgehen, sind mit geeigneten Mitteln zu beseitigen.
Die hierdurch gebildeten Vertiefungen mussen ausge-
ebnet werden. Sofern bei der Bestellung nichts anderes
verginbart wurde, mussen dabei die in den Mallnormen
festgelegten zulassigen Dickenabweichungen sowie etwa
vorgesehene Bearbeitungszugaben eingehalten werden.
Oberflaichenfehler dirfen durch Schweifen nur mit
Genehmigung des Bestellers ausgebessert werden.

8.6.3 Stah!, der zu Gesenkschmiedestiicken oder auf
Schmiedemaschinen verarbeitet werden soll, mufd beson-
deren Anspriichen an die Oberflichenbeschaffenheit
geniigen {sieche Abschnitt 8.4.3.6).

8.5.4 Eignung zum Blankziehen setzt ebenfalls eine
besondere Oberflaiche voraus {siehe Abschnitt 8.4.3.5).

Biege-
Stahl- kante Kleinster zulassiger innerer Biegehalbmesser fir Dicken in mm
sorte quer oder
fangs zur
Kurz- Walz- > >1512>251 >3 | >4 >612>6|>7|> 8(>10(>12|> 141> 161> 18
name richtung 1 |=16[(=25[=3 = =5 =61 =71 =S8[=10=12|=14|=18]=18|=20
i _—
UQSt 37-2 quer 1 16 | 2,5 3 5 6| 8|10]|12 16 |20 |25 {28 |36 | 40
RQSt 37-2
QSt 37-3 langs 1 1,6 2,5 3 6 8 110 (12 |16 [ 20 { 25 | 28 | 32
QSt 44-2 quer 1,2} 2 3 4 5 8 |10 | 12 |16 | 20 | 25 | 28 | 32
Q5t44-3 1 ngs | 1.2 ] 2 3 4 | 6 [10]12 |16 20|25 |32 |36 |40
quer 16| 2,5 4 3 6 8 |10 [ 12 |16 | 20 | 25 | 32 | 36
5t 52-3
langs 161 2,5 4 5 8 10 112 116 [ 20 | 26 | 32 | 36 | 40
( 4 £ (V1 v 1 1 1 1

8.5.5 Bei Erzeugnissen aus Stahlen mit Kupferzusatz
kann gegebenenfalls das Aussehen der Oberflache beein-
trachtigt sein.

9 Prufung

9.1 Allgemeines

Der Hersteller hat seine Fertigung nach eigenem Ermessen
und in eigener Verantwortung mit ihm geeignet erschei-
nenden Mallnahmen im Hinblick auf die nach Abschnitt 8
geltenden Anforderungen zu iberwachen.

9.2 Vereinbarung von Prifungen und Bescheinigungen
uber Werkstoffpriifungen

9.2.1 Der Besteller kann mit den Einschrinkungen nach
den Abschnitten 9.2.2 und 8.2.4 fur alla Stahlsorten die
Ausstellung einer der Bescheinigungen uber Werkstoff-
prifungen nach DIN 50 049 vereinbaren.

9.2.2 Fir den Stahl $t 33 kommt nur die Ausstellung
einer Werksbescheinigung in Betracht.

9.2.3 Falls die Ausstellung eines Werkszeugnisses verein-
bart wurde, so sind In ihm bei allen Stahlen mit Aus-
nahme des St 33 Ergebnisse von Zugversuchen, bei
Flachzeug aus Stdhlen der Giiteqruppe 3 zusatzlich
Ergebnisse von Kerbschlagversuchen anzugeben.

9.2.4 Bei Lieferung nach Schmelzen, die fir den Stahl
5t 33 nicht in Betracht kommt, kann die Ausstellung
eines Werkszeugnisses vereinbart werden, in dem die
chemische Zusammensetzung nach der Schmelzenanalyse
angegeben wird.,

Fir den Stahl St 37-2 {ohne festgelegte Desoxidationsart)
werden jedoch in einer Prufbescheinigung nur die Werte
fur die Gehalte an Kohlenstoff, Phosphor, Schwefel und
Stickstoff genannt.

9.2.5 Falls die Ausstellung einer Bescheinigung verein-
bart wurde, die nach DIN 50 049 an der Lieferung selbst
durchzufuhrende Prufungen erfordert, gelten die Fest-
fegungen in den Abschnitt 8.3 bis 8.6.

1) Siehe Seite 2




9.3 Priifumfang

9.3.1 DurchzufGhrende Priifungen

9.3.1.1 Wenn eine Bescheinigung Gber an der Lieferung
selbst vorzunehmende Prifungen bestellt wurde, sind in
jedem Fall durchzufuhren:

a) bei allen Stdhlen mit Ausnahme des St 33 der Zug-
versuch,

b) bei Flachzeug aus Stahlen der Giitegruppe 3 zusatzlich
der Kerbschlagbiegeversuch {sieche Abschnitt 8.4.1.5).

9.3.1.2 Bei der Bestellung konnen zusitzlich zu den
Prufungen nach Abschnitt 9.3.1.1 weitere Abnahmepri-
fungen vereinbart werden, und zwar:

a) bei allen Stihlen mit Ausnahme von St 33, St 50-2,
St 60-2 und St 70-2 der Faltversuch (der jedoch nicht
zusatztich zum Kerbschlagbiegeversuch gefordert
werden sollte),

b} bei Erzeugnissen aus Stahlen der Gutegruppe 2 {aufer
St 50-2, 5t 60-2 und St 70-2) sowie bei Erzeugnissen
aus Stahlen der Gutegruppe 3 {soweit nicht schon
unter Abschnitt9.3.1.1 b erfallt) der Kerbschlagbiege-
versuch {siehe Abschnitt 8.4.1.5),

c) bei allen Stihlen mit Ausnahme von St33 und 5t37-2
die Stiickanalyse, sofern die Erzeugnisse nach Schmel-
zen getrennt zu liefern sind {siehe Abschnitt 9.3.3.1}

d) bei den im Abschnitt 8.4.1.6 genannten Erzeugnissen
der AufschweilRbiegeversuch.

9.3.2 Priifeinheit und Anzahl der Proben
bei Stiickanalysen

9.3.2.1 AIls Pritfeinheit gilt die Schmelze.

9.3.2.2 Falls bei der Bestellung nichts anderes verein-
bart wurde, ist eine Probe je Schmelze zu entnehmen
(siehe Abschnitt 9.4.2).

9.3.3 Prufeinheiten und Anzahl der Prohen
bei mechanischen und technologischen Prifungen

9.3.3.1 Die Anzahl der Proben richtet sich danach, ob
nach Schmelzen oder nach Losen geliefert wird. Die
Lieferung erfolgt

bel der Gutegruppe 2 nach Losen oder Schmeizen,
bei der Giitegruppe 3 nach Schmelzen.
Bei Erzeugnissen aus Stihlen der Gltegruppe 2 ist bei

der Bestellung 2zu vereinbaren, ob nach Schmelzen oder
nach Losen geliefert werden soll.

Auch bei Bestellung nach Losen ist dem Lieferwerk die
Prufung nach Schmelzen gestattet, sofern nach Schmelzen

zur Prifung vorgelegt wird.

3.3.3.2 Die Prifeinheiten betragen

40 t bei Prifung nach Schmelzen,

20 t bei Prifung nach Losen,

oder jeweils eine kleinere, zur Prufung vorgelegte Menge.

Bei Band mit Rollengewichten uber 20 t genugt die Pru-
fung jeder zweiten Rolle,

3.3.3.3 Je Prifeinheit und Dickenbereich (siehe die
Dickenstaffelung fir die Streckgrenze in Tabelie 2} sind
fur den Nachweis der Werte

eine Probe fiir den Zugversuch,

eine Probe fir den Faltversuch (sofern vereinbart, siehe
Abschnitt 9.3.1.2 a) und

bei vereinbartem Kerbschlagbiegeversuch ein Proben-
abschnitt, der zur Herstellung von sechs Proben ausrei-
chen mufl, zu entnehmen.

9.3.3.3.1 Fir alle Versuche darf in einer Prifeinheit die
grollte Erzeugnisdicke hochstens das Doppelte der klein-
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sten Erzeugnisdicke betragen. Wenn bei der Bestellung
nichts anderes vereinbart wird, sind die Proben aus
einem Erzeugnis mittlerer Dicke zu entnehmen.

9.3.3.3.2 Bei Flachzeug aus Stahlen der Gitegruppe 3
kann eine Prufung der Kerbschlagarbeit an jeder Walz-
tafel bzw, an jeder Rolle vereinbart werden,

9.3.3.4 Fir die Kerbschtagbiegeversuche sind dem
Probenabschnitt nach Abschnitt 9.3.3.3 drei Proben zu
entnehmen. Die Prifung beschrankt sich auf diese drei
Proben, wenn deren Ergebnisse den Werten nach Tabelle 2

entsprechen.

93.3.5 Bei vereinbartem Aufschweillbiegeversuch ist
fir die Priifung je Schmelze eine Probe zu entnehmen.

9.4 Probenahme

9.4.1 Allgemeines

Die Entnahmesteilen der Proben sollen so im Werk-
stuck liegen, dall man eine mdglichst eindeutige Kennt-
nis der Eigenschaften tiber den Querschnitt und Uber die
Lange erhalt,

9.4.2 Proben fiir die Stiickanalyse

Fur die Prisfung der chemischen Zusammensetzung am
Stiick sind die Proben nach Stahi-Eisen-Prifblatt 1805 1)
ZUu entnehmen.

9.4.3 Proben fiir die mechanischen und technologischen
Priufungen

9.4.3.1 Probenlage

9.4.3.1.1 Fur den Zugversuch und den Faltversuch sind
die Proben den Fertigerzeugnissen langs (parallel zur Walz-
richtung} zu entnehmen auBer bei Flachzeug & 600 mm
Breite, aus dem Querproben zu entnehmen sind.

Fir den Kerbschlagbiegeversuch sind dem Erzeugnis
grundsatziich Langsproben zu entnehmen.

Im einzelnen gelten die Angaben im Abschnitt 9.4.3.2.

9.4.3.1.2 Bei Halbzeug sind Bezugsproben von héch-
stens 20 mm Vierkant aus dem Erzeugnis nach Moglich-
keit durch Warmumformung iber den ganzen Querschnitt
herzusteflen und anschlieRend normalzugliithen.

Bei Halbzeug fir Schmiedezwecke kénnen auch groRere
Probenquerschnitte vereinbart werden.

9.4.3.1.3 Bei Halbzeug, das warm weiterverarbeitet
wird, kann auf mechanische Prifungen verzichtet werden:
die bedingungsgemale Lieferung ist dann nach der chemi-
schen Zusammensetzung der Schmelzen zu beurteilen.
Erst wenn sich aus thr Zweifel ergeben oder wenn der
Nachweis der Eigenschaften bei der Bestellung ausdriick-
lich vereinbart worden ist, sind Proben nach Abschnitt
8.4.3.1.2 zu priufen. Die Zugfestigkeit kann dabei auch
aus der Harteprifung abgeschitzt werden {siehe Ab-
schnitt 9.5.4).

94.3.2 Entnahmestellen

9.4.3.2.1 Proben fiir den Zugversuch

9.4.3.2.1.1 Bei Profilen sollen die Proben nach den
Bildern 2 bis 7 enthommen werden, und zwar bevorzugt
aus dem Flansch, wobei die Langsachse der Probesticke
in etwa einem Drittel Abstand der einen Kante von der
Profilachse liegen soll. Bei der Entnahme von Probe-
staben aus U-Profilen ist eine Verlegung der Proben
aus dem Bereich der Abrundung in den Flansch hinein

. statthaft.

1} Siehe Seite 2
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9.4.3.2.1.2 Bei Stabstahl und Walzdraht bis 25 mm
Dicke bzw. Durchmesser soll der Probenabschnitt so ent-
nommen werden, dafll er mit moglichst geringer Bearbei-
tung als Probe verwendet werden kann, Bei Dicken bzw.
Durchmessern Uber 25 bis 40 mm konnen die Proben
beliehig aus dem Querschnitt entnommen werden. Bel
Stabstahl dber 40 mm Dicke sollen die Probestabe grund-
satzlich in einem Drittel des Abstandes zwischen QOber-
flache bzw. Kante und Langsachse — von der Oberflache
bzw. Kante aus gerechnet — oder so nahe wie moglich an
dieser Stelle liegen (siehe Bilder 9 bis 11).

Bei Walzdraht ist die Probe in hinreichender Entfernung
vom Ringende 2u entnehmen. In Schiedsfallen ist der
Mindestabstand der Probe vom Ringende nach Tabelle 6§
zu beachten.

Tabelle 6, Probenlage bei der Priifung von Draht

Durchmesser des Walzdrahts
{oder Durchmesser des
flachengleichen Kreises)

Abstand von den
Enden des Ringes

mm

> 5 = 65 5

> 65 <125 4

> 12,5 <17,6 3 |
| > 175 <22 2 |
| >22 =27 15
| >27 =30 :
9.4.3.2.1,3 Bei Flachzeug = 600 mm Breite sollen

die Probenabschnitte im allgemeinen so entnommen wer-

den, daR die Proben im halben Abstand zwischen Langs-
kanten und Mitteliinie liegen {siehe Bild 12}.

9.4.3.2.1.4 Bei Band ist der Probenabschnitt aus dem
aulleren Umgang in hinreichender Entfernung vom Band-
ende zu entnehmen. Bei Warmband unter 600 mm Breite
sollen die Probenabschnitte in einem Abstand von etwa
1000 mm vom Ende des Bandes und von einem Drittel
der Bandbreite vom Rand entnommen werden.

9.4.3.2.1.5 Bei Stahlthohlprofilen sind die Proben

nach Bild 13 auflerhaib des Bereichs der Schweilnaht
zu entnehmen.

9.4.3.2.1.6 Werden fir den Zugversuch Flachproben
entnommen, 50 sind bis’ 30 mmErzeugnisdicke im allge-
meinen beide Walzoberflachen an der Probe zu belassen,
An rechteckigen Proben aus Erzeugnissen uber 30 mm
Dicke muf3 mindestens eine Walzoberflache erhalten
bleiben. Rundproben sind zulassig, sollten aber nur bei
Dicken lber 30 mm vorgesehen werden; die Proben
sotlen dann so entnommen werden, dall ihre Achse in
einem Drittel des Abstandes zwischen Oberfliche und
Mitte — von der Oberfliche aus gerechnet — oder so
nahe wie moglich an dieser Stelle liegt.

9.4.3.2.2 Probhen fir den Faltversuch

Fir die Entnahmestellen der Proben fir den Faltversuch
gelten die Angaben im Abschnitt 9.4.3.2.1. Essind jedoch
Proben moglichst der vollen Erzeugnisdicke zu verwen-
den. Bei Erzeugnisdicken tiber 30 mm kdénnen die Proben
einseitig abgearbeitet werden {beachte Abschnitt 9.5.5).

9.4.3.2.3 Proben fiir den Kerbschlaghiegeversuch

Fur die Entnahmestellen der Proben fir den Kerbschlag-
biegeversuch geften die Angaben im Abschnitt 9.4.3.2.1.
Eine Seite der Probe ist mdglichst nahe an die Walzober-
fliche zu legen. Der Kerb ist senkrecht zur Walzober-
flache anzuordnen {siehe Bild 8).
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9.4.3.3 Bearbeitung der Probenabschnitte
und Proben

9.4.3.3.1 Beim Abtrennen der Proben sind Verfor-
mungen SO0 weit wie madglich zu vermeiden; beim
Benutzen von Scheren oder Schneidbrennern mul} eine
auszureichende Bearbeitungszugabe vorgesehen werden,
die spanabhebend abzuarbeiten ist. Falls die Aufhartung
durch den Brennschnitt eine Bearbeitung nicht zulalt,
ist ein Erwirmen auf hochstens 550 °C zuldssig. Durch
Verbiegen oder Verwinden verformte Probeabschnitte
aus Walzstahl sollen grundsatzlich kalt gerichtet werden.
Wenn die Verformung fir Kaltrichten zu stark ist, kann
bei Werkstoff, der im normalgeglihten Zustand zur Aus-
lieferung kommt, das Richten warm geschehen, wobel
die Temperatur 520 °C nicht Ubersteigen soll.

9.4.3.3.2 Beim Zurichten der Probe sind Kaltverfor-
mungen und Erwdrmungen, die die Eigenschaften gegen-
iber den abzuliefernden Erzeugnissen andern, zu ver-
meiden.

95 Anzuwendende Priifverfahren

9.5.1 Die chemische Zusammensetzung ist nach
den vom Chemikerausschul des Vereins Deutscher Eisen-
hiittenleute angegebenen Verfahren zu prufen (siehe Ab-
schnitt 2),

9.5.2 Die mechanischen und technologischen Prufungen
sind bei Raumtemperatur {etwa 20 °C) durchzufiihren,
soweit nicht fir Kerbschlagversuche eine niedrigere Tem-
peratur vorgeschrieben ist.

95.3 Der Zugversuch ist nach DIN 50 145 durchzu-
flihren,

95.3.1 Im Regelfall ist der Zugversuch mit kurzen Pro-
portionalstiben von der MeBlénge L,=5d, (bei recht-

eckigen Proben ist L, = 5,65 * |/ Querschnitt) nach
DIN B0 125, fir Walzdraht =6 mm Durchmesser nach
DIN 51 210 Teil 1 durchzufihren. In Zweifelsfallen und
bei Schiedsversuchen missen diese Proben — mit Aus-
nahme des Flachzeugs nach Abschnitt 9.5.3.2 - ange-
wendet werden.

95.3.2 An Flachzeugmit Dicken unter 3mm ist der Zug-
versuch mit einer Probe von der MeRlange L, = 80 mm

und der Breite b, =20 mm nach DIN 50 114 durchzu-
fuhren.

95.3.3 Neben den Proben nach Abschnitt 9.5.3.1
konnen bei der laufenden Priifung von Flachzeug wegen
der einfacheren Anfertigung Flachproben mit einer MeQ3-
lange von L, = 100 mm bei Erzeugnissen von 3 bis b mm

Dicke einschlieRBlich und von L, = 200 mm bei Erzeug-
nissen iber 5 mm Dicke verwendet werden; es darf dann
betragen

die grofite Breite der Probe bei Dicken

bis 60 mm uber 3 bis 10 mm,

bhis 50 mm uber 10 bis 25 mm,
bis 35 mm uber 25 bis 50 mm,
bis 20 mm uber 50 mm.

In solchen Fallen missen diejenigen Mindest-Bruchdeh-
nungen erreicht werden, die sich aus den Werten der Ta-
belle 2 nach Multiplikation mit den Umrechnungszahlen
der Tabelle 7 ergeben. Im Zweifelsfalle und bei Schiedsver-
suchen ist nur das Ergebnis an einem StabmitL,=5d,
malgebend.

Tabelle 7. Umrechnungszahlen fiir die Bruchdehnung

Umrechnungszah! fir Zugprobenquerschnitte in mm?2

26 | 101 | 226 | 401 | €26 | 901 | 1601 | 2501
bis | bis | bis bis bis bis bis bis bis
100| 225 | 400 | 625 | 900 | 1600 | 2500 | 3600

Anmerkung: Ein Beispiel fir die Anwendung der
Umrechnungszahlen sei hier angefihrt. Nach Tabelle 2
mult ein Blech aus Stah! RSt 37-2 mit 4 mm Dicke eine
Bruchdehnung fur L, = bd, von mindestens 24 % auf-
weisen. Wird eine Probe mit einem Querschnitt von
4 mm X 30mm =120 mm2 angewendet, so mull die
Bruchdehnung fir eine MeBRlinge von L, =100 mm min-

destens 24 X 0.9 = 21,6 % erreichen.

9.5.4 Annaherungsweise kann die Zugfestigkeit aus der
Brinellhadrte, die nach DIN 50 351 zu ermitteln ist, aus
der Vergleichstabelle in DIN b0 150 entnommen werden.
Magebend fiir die Abnahme bleibt aber der Zugversuch.

955 Der Faltversuch ist nach DIN 50 111 durchzu-
fuohren. Beim Versuch ist die Seite mit der Walzhaut in
die Zugzone zu legen.

956 Der Kerbschiagbiegeversuch an [50-5pitz-
kerbproben ist nach DIN 50 115 durchzufiihren (beachte
Abschnitt 8.4.1.5).

95.7 Fiir den Aufschweillbiegeversuch wird eine -
Probe (siehe Bild 14) von der Dicke des Erzeugnisses in
der Mitte mit einer 6 s langen, halbkreisférmigen Langs-
nut mit einem Halbmesser von 4 mm versehen., Bei
Erzeugnissen mit Stegansatz, mit Nasen und dergleichen
miissen die aus der Probenebene hervortretenden Teile
vor dem Schweillen abgearbeitet werden; in diesem Falle
wird die Langsnut auf die nicht bearbeitete Seite gelegt.
Die Nut wird bei etwa 20 °C mit einem geeigneten
Schweillzusatzwerkstoff {mit 5 mm Durchmesser) in
einer Lage zugeschweifdt; die Raupe wird nicht abgear-
beitet. Nach dem Schweilen darf an den Proben keine
weitere Verdnderung vorgenommen werden. Beim
Biegen wird die Probe so in die Biegevorrichtung gelegt,
da®? die Schweilraupe in der Zugzonae liegt {siehe Bild 15).

"- &s +300 "1 nicht be-
‘ arbajtate
e ) § ————] Sajte

Rq

Walzrichtung
s =25bis 50
Bild 14. Probe fiir den Aufschweillbiegeversuch
4

s=2h bis 50

Rollen drehbar
Bild 15. AufschweiRbiegeversuch




Die Walzerzeugnisse missen beim AufschweiRbiegever-
such einen zdhen Verformungsbruch zeigen {(keinen
Sprodbruch). Der beim ersten Anril} in der Schweillnaht
erreichte Biegewinkel ist in den Prifvermerk aufzuneh-
men. Der Versuch ist bis zum Bruch, mindestens aber bis
zu einem Biegewinkel von 90° fortzusetzen. Ein verfor-
mungsloser {Sprod-)Bruch liegt vor, wenn Risse, die im
Schweillgut auftreten, nicht vom Probenwerkstoff aufge-
fangen werden. Beim Feststellen des ersten Anrisses
scheiden solche Risse aus, die sich von der Schweifnaht
aus nicht weiter als 20 mm in den Werkstoff erstrecken,
Offensichtliche Schweilfehler sind nicht als Versager zu
werten.

9.5.8 Fuir die Prifung der PreRschweiRbarkeit kommen
in Sonderfillen bei Stumpfnahten die Versuche nach
DINS50 120 Teil 2 und DIN B0 121 Teil 2, bei wider-
standspunktgeschweilten Verbindungen die Versuche
nach DIN 50 124 in Betracht.

95.9 Die Beurteilung der Oberflachenbeschaffen-
heit ist durch Sichtkontrolle, also ohne besondere
optische Hilfsmitte! vorzunehmen.

9.6 Wiederholungsprifungen

9.6.1 Priufergebnisse, die auf eine nicht ordnungsgemafle
Entnahme und Vorbereitung der Probe, auf eine nicht
ordnungsgemalle Durchfuhrung der Prifung oder auf
eine zufallige engbegrenzte Fehistelle in einer Probe
zuruckzufihren sind, sind ungiiltig.

9.6.2 Ist das ungeniigende Ergebnis einer Prifung auf
eine nicht ordnungsgemalle Warmebehandlung der
Erzeugnisse zurickzufihren, so kann erneut warme-
behandelt werden, worauf die gesamte Prifung 2zu wieder-
holen ist.

9.6.3 Entsprechen ordnungsgemalle Proben nicht den
vorgeschriebenen Anforderungen, so ist wie folgt zu ver-

fahren.

9.6.3.1 Bei nicht genigender Zugprobe, Faltprobe oder
Aufschweillbiegeprobe ist — auller bei Band und Walz-
draht — das Stick, aus dem die Probe entnommen wurde,
zurickzuweisen. Der Versuch ist an je einer Probe aus
zwei anderen Stucken derselben Prifeinheit zu wieder-
holen, die beide den Anforderungen genugen mussen.

9.6.3.2 Falls die Ergebnisse der drei gepriften Kerb-
schlagproben den Anforderungen nicht entsprechen,
werden dem Probenabschnitt nach Abschnitt 9.3.3.3
drei weitere Proben entnommen und geprift. Der Mittel-
wert aus den sechs Einzelversuchen muBR dann den An-
forderungen entsprechen. Von den sechs Einzelwerten
durfen nurzwei unter dem geforderten Mindestwert liegen,
davon jedoch hochstens ein Einzelwert um mehr als 30 %.

‘Wenn auch diese Wiederholungspriifung unbefriedigend
ausfallt, wird — auller bei Band und bei Walzdraht — das
geprufte Stuck zurickgewiesen und es werden zwei
weitere Stiicke derselben Priifeinheit von gleicher oder
unmittelbar nachfolgender geringerer Dicke geprift.
Wenn eines dieser Stiicke erneut den Anforderungen
nicht entspricht, ist entweder die Prifeinheit zuriickzu-
weisen oder es kann nach besonderer Vereinbarung der
Rest der Priifeinheit stiickweise Gberpriift werden.

9.6.3.3 Bei Band und Walzdraht sind die Wiederholungs-
proben von den beanstandeten Rollen oder Ringen nach
Abtrennen eines weiteren Langenabschnitts zu ent-
nehmen.

9.6.3.4 Der Hersteller behalt das Recht, zuriickgewiesene
Sticke oder Priifeinheiten einer Warmebehandlung zu
unterziehen und sie erneut zur Prifung vorzulegen.
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10 Kennzeichnung

10.1 Auf besondere Vereinbarung bei der Bestellung
kann eine Kennzeichnung der Erzeugnisse vorgenommen
werden, bei der die Festlegungen in DIN 1599 {(Vornorm)
zu beachten sind. Im Falle einer Abnahmepriifung gilt
die in Abschnitt 10.2 angegebene Kennzeichnung als ver-
einbart,

10.2 Die Kennzeichnung besteht im allgemeinen

bei St 33 aus dem Kurznamen fir die Stahlsorte und
dem Zeichen des Lieferwerks,

bei den Stahlen der Gltegruppen 2 und 3 zusdtzlich aus
der Schmelzennummer (falls nach Schmelzen geliefert
wird) und gegebenenfalls der Probennummer sowie bei
der Ausstellung von Abnahmeprifzeugnissen oder
-prufprotokolien dem Zeichen des Prifers.

11 Beanstandungen 3)

11.1 AuBere und innere Fehler diirfen nur dann bean-
standet werden, wenn sie eine der Stahlsorte und der
Erzeugnisform angemessene Verarbeitung und Verwen-
dung mehr als unerheblich beeintrachtigen.

11.2 Der Besteller muR dem Lieferwerk Gelegenheit
geben, sich von der Berechtigung von Beanstandungen zu
uberzeugen, soweit moglich durch Vorlage des beanstan-
deten und von Belegstiicken des abgelieferten Werkstoffes,

Hinweis: Nach der Verabschiedung von DIN 17 010 All-
gemeine technische Lieferbedingungen fir Stahl und
Stahlerzeugnisse {z. Z. noch Entwurf) geiten in jedem
Fall die dort getroffenen Festlegungen {iber Beanstandun-
gen, auch wenn sie vom Inhalt des obigen Abschnitts 11
abweichen sollten {siehe Erfduterungen).

Fur die Erzeugnisse aus allgemeinen Baustihlen in
Betracht kommende MaRnormen

Warmgewalzte Erzeugnisse

DIN 1013 Teil 1 Stabstahl;Warmgewalzter Rundstahl
fur allgemetne Verwendung; Malle,
zulassige MaR- und Formabwei-
chungen

DIN 1013 Teil 2 Stabstahl;Warmgewalzter Rundstahl
fur besondere Verwendung; Male,
zulassige MaBR- und Formabwei-
chungen

DIN 1014 Teil 1 Stabstahl; Warmgewalzter Vierkant-
stahl fur allgemeine Verwendung;
MaRe, zulassige Mall- und Form-
abweichungen

DIN 1014 Teil 2 Stabstah!: Warmgewalzter Vierkant-
stah! fur besondere Verwendung;
Malle, zuldssige MaBR- und Form-
abweichungen

DIN 1015 Stabstahl; Warmgewalzter Sechs-
kantstahl; Malle, Gewichte, z2ulis-
sige Abweichungen

DIN 1016 Flachzeuq aus Stahl; Warmgewalztes

Band, warmgewalztes Blech unter
3 mm Dicke; Malle, zulassige MaR-,
Form- und Gewichtsabweichungen

3) Erlauterungen zu dieser Beanstandungsklausel in Giite-
normen fur Eisen und Stahl siehe DIN-Mitteilungen
Bd. 40 {1961), Heft 2, Seite 111/112,
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DIN

DIN

DIN

DIN

DIN

DIN

DIN

DIN

DIN

DIN

BIN

DIN

DIN

DIN

DIN

DIN

DIN

1017 Teil 1

1017 Teil 2

1018

1022

1024

1025 Teil 1

1025 Teil 2

1025 Teil 3

1025 Teil 4

1025 Teil 5

1026

1027

1028

1029

1542

1543

1581

DIN 17 100

(Folgeausgabe z. Z. noch Entwurf)
Stabstahl; Warmgewalzter Flachstahl
fir allgemeine Verwendung; Malle,
Gewichte, zulassige Abweichungen

Stabstahl :Warmgewalzter Flachstahi
fir besondere Verwendung (in Stab-
ziehereien, Schraubenwerken usw.);
MaRe, Gewichte, zulassige Abwel-
chungen

Stabstahl: Warmgewalizter Halbrund-
stahl und Flachhalbrundstahi; MalRe,
Gewichte, zulassige Abweichungen

Stabstah!; Warmgewalzter gleich-
schenkliger scharfkantiger Winkel-
stahl (LS-S5tahl); MaRe, Gewichte,

zulassige Abweichungen

Stabstahl: Warmgewalizter rundkan-
tiger T-Stahl; Male, Gewichte, zu-
lassige  Abweichungen, statische
Werte

Formstah!l; Warmgewalzte I-Trager,
schmale I-Triger, I-Reihe; Male,
Gewichte, zulassige Abweichungen,
statische Werte

Formstahl: Warmgewalzte I-Trager,
Breite I-Triger, IPB- und IB-Reihe;
Male, Gewichte, zulassige Abwei-
chungen, statische Werte

Formstahl; Warmgewalzte I-Trager,
Breite I-Trager, leichte Ausfuhrung;
IPBI-Reihe; Mae, Gewichte, zulas-
sige Abweichungen, statische Werte

Formstahl; Warmgewalzte I-Trager,
Breite I-Trager, verstarkte Ausfuh-
rung, IPBv-Reihe; Mafle, Gewichte,
zuldssige Abweichungen, statische
Werte

Formstah!; Warmgewalzte I-Trager,
Mittelbreite I-Trager, IPE-Rethe;
MaRe, Gewichte, zulassige Abwel-
chungen, statische Werte

Stabstahl; Formstahl; Warmgewalz-
ter rundkantiger U-Stahl; Male,
Gewichte, zulassige Abweichungen,
statische Werte

Stabstahi; Warmgewalzter rundkan-
tiger Z-Stahl; Mafle, Gewichte, zu-
lassige  Abweichungen, statische
Werte

Stabstahi; Warmgewalzter gleich-
schenkliger rundkantiger Winkel-
stahl: MaRe, Gewichte, zulassige
Abweichungen, statische Werte

Stabstahl; Warmgewalzter ungleich-
schenkliger rundkantiger Winkel-
stahl; MaRe, Gewichte, zulassige
Abweichungen, statische Werte

Stahlblech von 3 bis 4,75 mm
(Mittelblech}; Dicken, GroRen, Mal3-
und Gewichtsabweichungen

{Folgeausgabe z. Z. noch Entwurf)
Flachzeug aus Stahl; Warmgewalztes
Blech von 3 bis 150 mm Dicke; Zu-
|3ssige MaB-, Gewichts- und Form-
abweichungen

Stabstah!; Gelenkband-Profile; Malie,
Gewichte

DIN 59 051

DIN 53 110

DIN 59 130

DIN 598 200

DIN 58 410

Schmiedestiicke

DIN 2519
DIN 7526
DIN 7526
DIN 7527 Teil 1
DIN 7527 Teil 2
DIN 7527 Teil 3
DIN 7527 Teil 4
DIN 7527 Teill ©

Stabstahl: Warmgewalzter scharf-
kantiger T-Stahl mit parallelen
Flansch- und Stegseiten (T PS-Stahl};
MaRe, Gewichte, zulassige Abwei-
chungen

Walzdraht aus Staht; Mal3e, zulassige
Abweichungen, Gewichte

Stabstahl: Warmgewalzter Rundstah
fir Schrauben und Niete; Malle,
zuldssige MaR- und Formabwei-
chungen

Filachzeug aus Stahl; Warmgewalzter
Breitflachstahl;, Malle, zulassige

MaRR-, Form- und Gewichtsabwei-
chungen

Hohlprofile fir den Stahibau; Warm-
gefertigte quadratische und recht-
eckige Stahirohre; Malle, Gewichte,
zulassige Abweichungen, statische
Werte

Stahlflansche; Technischa Liefer-
bedingungen

Schmiedestiicke aus Staht; Toleran-
zen und zulassige Abweichungen flr

Gesenkschmiedesticke

Beiblatt Schmiedestiicke aus Stahl;
Toleranzen und zuldssige Abwel-
chungen fir Gesenkschmiedestucke;
Beispiele fur die Anwendung

Schmiedestiicke aus Stahl; Bearbei-
tungszugaben und zuldssige Abwei-

chungen fiir freiformgeschmiedete
Scheiben

Schmiedestiicke aus Stahl; Bearbei-
tungszugaben und zulassige Abwel-
chungen fir freiformgeschmiedete
Lochscheiben

Schmiedestiucke aus Stahl; Bearbei-
tungszugaben und zulassige Abwei-
chungen fir nahtlos freiformge-
schmiedete Ringe

Schmiedestiicke aus Stahl; Bearbei-
tungszugaben und zul3ssige Abwei-
chungen fir nahtlos freiformge-
schmiedete Buchsen

Schmiedestiicke aus Stahl; Bearbel-
tungszugaben und zuldssige Abwei-
chungen fir freiformgeschmiedete
Stabe

Hinweise auf Normen und normenartige Veroffentlichun-
gen fiir Stihle mit angrenzenden Verwendungsbereichen

DIN 488 Teil 1
DIN 5512 Teil 1

DIN17 111

DIN 17 115

DIN 17 135

Betonstahl; Begriffe, Eigenschaften,
Werkkennzeichen

Werkstoffe flir Schienenfahrzeuge;
Aligemeine Baustahle

Kohlenstoffarme unlegierte Stahle
fur Schrauben, Muttern und Niete;
Giitevorschriften

Stiahle fiir geschwei3te Rundstahl-
ketten; Glutevorschriften

Alterungsbestindige Stdhle; Gite-
vorschriften




Walzdraht aus Massenstihlen und
uniegierten Qualitatsstahlen: Giite-
vorschriften

Kesselbleche; Technische Lieferbe-
dingungen

DIN 17 155 Teil 2 Kesselbleche; Giitevorschriften fiir
die verwendeten Stihle
Vergltungsstihle; Giitevorschriften

Einsatzstahle: Gutevorschriften

DIN 17 140

DIN 17 155 Teil 1

DIN 17 200
DIN 17 210

DIN 17 100 Seite 17

DIN 21 544 Stahle fiir Streckenausbau: Giitevor-

schriften
Stahl-Eisen-Werkstoffblatter 1)
087 Wetterfeste Baustihle
089 Schweillbare Feinkornbaustahle: Giitevorschriften

092 Warmgewalzte Feinkornstihle zum Kaltumformen:
Gutevorschriften

T) Siehe Seite 2

Erlauterungen

Die Entwicklungen in den letzten Jahren auf dem Gebiet
der Herstellungsverfahren von Stahl und Stahlerzeug-
nissen sowie die Neufassung der reqgionalen und interna-
tionalen Normen fir allgemeine Baustihle machten
eine Uberarbeitung der Ausgabe September 1966 der
DIN 17 100 erforderlich. Die Verhandlungen (ber die
vorliegende Folgeausgabe wurden in einem aus Vertretern
der Stahlhersteller, der Stahlverarbeiter und -verbraucher
sowie sonstiger interessierter Stellen paritdtisch zusam-
mengesetzten Arbeitsausschull gefiihrt und erstreckten
sich uber fast drei Jahre. Die dabei besonders eingehend
erorterten Fragen, die wesentlichsten Anderungen gegen-
uber der Ausgabe September 1966 der DIN-Norm und
die Unterschiede zu den regionalen und internationalen
Normen sind im folgenden zusammengestellt. Bei den zu-
letzt genannten Lieferbedingungen handelt es sich um die

Euronorm 25 Allgemeine Baustahle; Giitevorschriften
(herausgegeben von der Europédischen
Gemeinschaft fir Kohle und Stahi: der-
zeit Ausgabe November 1972)

sowle die in ISQ/TC 17 — Stahl — erarbeiteten interna-
tionalen Normen

ISO 630 Allgemeine Baustihle
(zur Zeit Entwurf Februar 1978) und

ISO 1052 Allgemeine Maschinenbaustihle
{zur Zeit 3. Vorschlag September 1977; Doku-
ment ISO - 17/3 N 307).

1 Geltungsbereich und Gliederung der Norm

Die neue Ausgabe von DIN 17 100 gilt wie die friiheren
Fassungen der Norm fiir alle im Abschnitt 1.1 genannten
Erzeugnisse, die im warmgefertigten oder nach der Ferti-
gung normalgegluhten Zustand geliefert werden. Der Gel-
tungsbereich wurde noch auf nahtlose und geschweillte
quadratische und rechteckige Hohlprofile ausgedehnt.

Bei der nachsten Uberarbeitung ist erneut der diesmal
zuruckgestellte Antrag zu priifen, ob die Norm in mehrere,
nur fur einzelne Erzeugnisgruppen geltende Teile unter-
gliedert werden soll, um damit eine bessere Ubersicht
uber die Festlegungen zu erreichen.

2 Bezeichnung der Stihle

a) Der mit dem Entwurf Oktober 1977 fiir die Folgeaus-
gabe von DIN 17 100 zur Erdrterung gestelite Vor-
schlag, die Kurznamen der Stahle zu dndern, d. h. die
Kennzah! auf den Mindestwert der Zugfestigkeit in
N/mm?2 (statt in kg/mm2} umzustellen, fand bei den
abschlieBenden Verhandlungen keine Mehrheit. Dem-
entsprechend wurden die Kurznamen im Grundsatz
unverandert aus der Fassung September 1866 der
Norm idbernommen. Entscheidend fiir diesen vor
allem von der Verbraucherseite unterstiitzten BeschluR
war, dal} noch keine endgiiltige Entscheidung Uber das
zukiinftig anzuwendende weltweit einheitliche System
der Bezeichnung von Stihlen in dem dafiir zustin-
digen IS0-Ausschull (TC 17/SC 2) gefallen ist, so daR
gegebenenfalls eine spatere erneute Anderung der
Kurznamen in DIN 17 100 notwendig geworden wire
bzw. in Euronorm 25 sowie in den 1SO-Normen 630
und 1052 (siehe Tabelle 8) erforderlich werden kann.

b} Bei einer Reihe von Stihlen wurden die Werkstoff-
nummern gegenuber der Ausgabe September 1966
von DIN 17 100 gedndert. Diese Anderungen erfolg-
ten auf der Grundlage der bei der Uberarbeitung von
Euronorm 20 vorgenommenen neuen Einteilung der
Sorten in Grund-, Qualitédts- und Edelstahle und waren
vorher bereits im DIN-Normenheft 3 {6. Auflage,
1976) sowie in der Stahl-Eisen-Liste angezeigt worden.

3 Einteilung der Stahlsorten

Die Anzahl der Stahlsorten {Grundsorten} wurde von
24 auf 11 vermindert.

Da Thomasstah! in Deutschiand nicht mehr erzeugt wird,
wurden alle Stahle der Giitegruppe 1 gestrichen. Im Rah-
men der Angaben in den Tabellen blieben dementspre-
chend nur die Giitegruppen 2 und 3 bestehen, die sich in
den Werten fur die chemische Zusammensetzung und die
Kerbschlagarbeit sowie in der Desoxidationsart dhnlich
wie bisher unterscheiden.
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Die Festigkeitsklasse St 34, die kaum als allgemeiner Bau-
stahl mit dem flirdie anderen Sorten in Betracht kommen-
den Anwendungsbereich anzusehen ist, wurde — wie In
den internationalen Normen — auch in DIN 17 100 nicht
mehr bericksichtigt.

Den internationalen Vereinbarungen entspricht ferner
die Einfihrung der neuen Festigkeitsklasse St 44. Sie
ersetzt die bisherigen Sorten St 42, der sie aufgrund der
niedrigeren Héchstwerte fiir den Kohlenstoffgehalt uber-
legen ist, sowie St 46, die in der Vergangenheit keine
praktische Bedeutung erlangt hatte.

Neben den Stihlen USt 37-2 und RSt 37-2 wurde die in
der Ausgabe Oktober 1957 von DIN 17 100 bereits
erfallte Sorte St 37-2 ohne festgelegte Desoxidationsart
wieder aufgenommen. Sie kann und sollte bestellt wer-
den, wenn der Verbraucher auf die Lieferung eines Werk-
stoffs dieser Festigkeitsklasse mit bestimmter Desoxida-
tionsart keinen Wert legt.

In der folgenden Tabelle 8 sind die in der vorliegenden
Neuausgabe von DIN 17 100 enthaltenen Stahlsorten
den vergleichbaren Sorten nach Euronorm 25 sowie nach
den praktisch als verabschiedet geltenden Neufassungen
der ISO-Normen 630 und 1052 gegenibergestelit.

Tabelle 3 gilt einen Uberblick lber die Stahlsorten mit
besonderen Gebrauchseigenschaften (siehe auch Ab-

schnitt 8.4.3).

Gegenliber der Ausgabe September 1966 der DIN-Norm
wurden zusatzlich die Sorten mit Eignung zum Walzpro-
filieren sowie zur Herstellung kaltgefertigter Hohlprofile
mit eingenem Kennbuchstaben (K} und eigener Werk-
stoffnummer avfgenommen,

Tabelle 8. Vergleich der Stahisorten nach DIN 17 100
mit den in der Euronorm und in den ISO-
Normen erfaflten allgemeinen Baustihlen

Stahlsorte Vergleichbare Stahlsorte nach
nach
DIN 17100 | Euronorm 25 1) 1SO 630 2) 1ISO 1052 3)
St 33 Fe 3100 Fe 3100
{St 37-1 9) Fe 360-A Fe 360-A -

St 37-2 - Fe 360-B 5) -
LSt 37-2 Fe 360-BFU Fe 360-B -
RSt 37-2 Fe 360-BFN Fe 360-B o) -

St37-3U Fe 360-C Fe 360-C -

St37-3N fFe 360-D Fe 360-D —

—_ Fe 430-A Fe 430-A -

St 44-2 Fe 430-B Fe 430-B -_

St 44-3 ) Fa 430-C Fe 430-C —

St44-3 N Fe 430-D Fe 430-D -_—

-— Fe 510-B Fe 510-B -

St 52-3U Fe 510-C Fe 510-C —_

St 523N Fa 510-D Fe 510-D —

(St 50-1) 4) Fe 490-1 — -

St 50-2 Fe 480-2 - Fe 490-2

(St 60-1) 4) Fe 590-1 - -

St 60-2 Fe 580-2 — Fe 580-2

St 70-2 Fe 690-2 — Fe 690-2

werden

1} Ausgabe November 1972
2} Derzeit ISO-Entwurf (1SQ/DIS) Februar 1878

3} Neufassung von {SO/R 1062 — 1969, derzeit Doku-
ment 17/3 N 307 vom Septermber 1977

4} tn der vorliegenden Ausgabe von DIN 17 100 nicht
mehr arfallt

5) Die Doasoxidationsart kann bei der Bestellung vereinbart

4 €Eigenschaften der Stihle

a) Chemische Zusammensetzung

Ausgehend von den Vorschlagen der Stahlhersteller
war im Entwurf Oktober 1877 fir die Neufassung von
DIN 17 100 eine weitgehende Angleichung der Fest-
legungen iiber die chemische Zusammensetzung (siehe
Tabelle 1) an die entsprechenden Werte der Euro-
norm 25 vorgenommen worden. Einige der damit ver-
bundenen Anderungen waren bei den abschlieBenden
Verhandlungen umstritten. Die Verbraucher beanstan-
deten vor allem die fir den Stahl RSt 37-2 geplante
Anhebung des Hdchstwertes fiir den Kohlenstoff-
gehalt auf 0,20 % {Schmelzenanalyse} bei Erzeugnis-
dicken uber 30 mm, die nach ihrer Ansicht eine Ein-
schrinkung der Schweifeignung bedeuteten. Die Her-
steller betonten, dafl bei dem heute in der Stahlher-
stellung Uberwiegend zum Einsatz kommenden Sauer-
stoffblas-Verfahren wegen der niedrigen Gehalte an
Begleitstoffen hohere Kohlenstoffgehalte vorgesehen
werden oder — die Erzeugungskosten steigernde —
Zusitze an Mangan erfolgen milRten, um die gefor-
derten mechanischen Eigenschaften zu erreichen. Man
einigte sich schlieBlich auf die Grenzdicke 40 mm,
oberhalb derer ein Hachstwert von 0,20 % C zulassig
ist; in der Euronorm 25 betragt diese Grenzdicke
16 mm,

An sonstigen Anderungen ist die Senkung der Hochst-
werte fir den Phosphor- und den Schwefelgehalt auf
je 0,040 % bei den Stihlen der Gltegruppe 3 sowie
die Anhebung des Stickstoffgehaltes auf 0,008 % bei
den beruhigten Stahlen der Giutegruppe 2 zu vermer-
ken. Die Unterschiede zwischen den zulassigen Hochst-
werten bei der Schmelzen- und der Stickanalyse, die
in der Ausgabe September 1966 der Norm noch nach
den Erfahrungen mit Blockgewichten bis 6 t festgelegt
waren, mulRten aufgrund der heute tiblichen grofleren
Blockgewichte zum Teil vergroRert werden,

Lingere Erdrtungen ergaben sich zu dem von einigen
Vertretern der Verbraucher und der Prufinstitute ge-
stellten Antrag, die Zusidtze an stickstoffabbindenden
Elementen bei den Stihlen der Gitegruppe 3 der Art
nach genauer zu definieren bzw, in ihrer Hohe zu
begrenzen, um sicherzustellen, dall die Schweileig-
nung — etwa bei der Lieferung abgewerteter Feinkorn;
baustihle mit hoherer Streckgrenze — nicht beein-
trachtigt ist. In diesem Zusammenhang wurde verein-
bart, die allgemeinen Baustihie nach DIN 17 100 als
unlegierte Stihle im Sinne der Euronorm 20 zu
definieren (siehe Abschnitte 3 und 8.3.1). Die Ver-
treter der Stahlerzeuger erklarten, dal weitergehende
Festlegungen einerseits aus herstellungstechnischen
und wirtschaftlichen Griinden nicht mdoglich, anderer-
seits aber auch nicht notwendig seien, da bei dem
durch die Euronorm 20 vorgegebenen Rahmen der
chemischen Zusammensetzung eine Beeintrachtigung
der Schweilleignung als ausgeschlossen gelten konne.

b} Mechanische und technologische Eigenschaften

Die Werte fur die mechanischen und technologischen
Eigenschaften in Tabelle 2 wurden auf das Internatio-
nale Einheitensystem, d. h. auf N/mm2 {statt kg/mm?2)
fiir die Zugfestigkeit und die Streckgrenze sowie auf J
(statt kgm/cm?) fir die Kerbschlagarbeit umgestellt.
Entsprechend den in ISO/TC 17 vereinbarten weltweit
sinheitlichen Regeln erfolgte die Umrechnung von kg
auf N durch Multiplikation mit dem Faktor 9,81 und
Runden der Werte auf die nidchste Endziffer O bei der
Zugfestigkeit sowie auf die nachsten Endziffern O
oder 5 bei der Streckgrenze. Die Angaben fur die
Kerbschlagarbeit bei DVM- oder gealterten DVMF-
Proben wurden gestrichen, die Werte in Tabelle 2




beziehen sich jetzt nur noch auf die international
allein gebrauchliche ISO-Spitzkerbprobe mit der Son-
derregelung nach Abschnitt 8.4.1.4 fir Proben aus
Erzeugnissen mit einer Dicke unter 10 mm,

Als wesentlichste Anderung gegeniiber den frilheren
Festlegungen ist die aus der Euronorm 25 ibernom-
mene weitergehende Stufung der Mindestwerte fur die
Streckgrenze mit der Erzeugnisdicke anzusehen. Sie
fuhrt tim Vergleich zur Ausgabe 1966 der Norm zu einer
Senkung der Werte bei den Sorten 5t 37, USt37-2,
St 50-2, St 60-2 und St 70-2 in Dicken Uber 63 mm.
Die Verbraucher sahen darin eine wesentliche Ein-
schrankung des Verwendungsbereichs der Stahle und
beantragten, konstante Werte fur den Dickenbereich
iber 40 bis 100 mm wie bisher anzugeben, Die Stahl-
hersteller betonten, die Dickenabhangigkeit der
Streckgrenze bei Stahlen mit gleichbleibender chemi-
scher Zusammensetzung sei technisch bedingt und die
neue Staffelung der Werte sachlich richtiger als die
frihere Regelung. Die von den Verbrauchern gefor-
derten Werte konnten nur bei Zusdtzen von Legierungs-
elementen, z. B. Mangan, erreicht werden. Diese Mal3-
nahmen fiilhrten aber im Grunde zu einer Anderung
der Stahlsorten und zu einer Erhdhung der Herstell-
kosten.

In die vorliegende Neuausgabe wurden schliellich die
Festlequngen aus der Euronorm 25 dbernommen,
auller bei Erzeugnissen aus den Stahlen RSt 37-2 und
St 37-3, fiir die es bei der bisherigen Staffelung der
Streckgrenzenwerte in Abhangigkeit von der Dicke
blieb,

¢} Schweilleignung

Die Angaben zur SchweiBeignung der Stihle {siehe
Abschnitt 8.4.2) wurden nach langen Erorterungen
im Grundsatz den Festlegungen in der Ausgabe Sep-
tember 1966 der Norm {(dort Abschnitt 7.4.3) ange-
glichen. Antrage auf eine Erweiterung der Festlegun-
gen um Hinweise auf den moglichen EinfluB vorhan-
dener Legierungselemente und dadurch gegebenenfalls
notwendig werdende besondere MalRnahmen beim
SchweiBen blieben zunachst unberiicksichtigt, weill
soiche Angaben iIn der bel Gutenormen erforderlichen
Kirze den Sachverhalt nicht eindeutig beschreiben
und eher zur Verunsicherung der Anwender fuhren

b}

¢)
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konnen. In diesem Zusammenhang wurde jedoch ver-
einbart, den gesamten Fragenbereich bei der durch
die Neufassung von DIN 17 100 in jedem Fall not-
wendigen Uberarbeitung von DIN 8528 Tei! 2 erneut
aufzugreifen. Die Verhandlungen sollen in einem
Gemeinschaftsausschul? des Normenausschusses Eisen
und Stahl und des Normenausschusses Schweifitechnik
gefiihrt werden, Dabei ist auch zu entscheiden, ob
DIN 8528 Teil 2 in ein Beiblatt zu DIN 17 100 umge-

wandelt werden soll,

Sonstiger Inhalt der Norm

Der sonstige Inhalt der vorliegenden Neufassung von
DIN 17100 wurde im wesentlichen auf die Fest-
legungen der fruheren Ausgabe September 1966 aus-
gerichtet. Anderungen oder Erginzungen in der
Gliederung erfoigten auf der Grundlage der durch
DIN 820 vorgegebenen Richtlinien. Auflerdem wurde
versucht, durch eine erweiterte Fassung der Tabellen 1
und 2 einen besseren Uberblick iber die geltenden
Eigenschaften zu vermitteln.

Die Festlegungen im Abschnitt 11 Gber die Zulissig-
keit und Abwicklung von Beanstandungen blieben
zZunachst unverandert. Zu diesem Fragenbereich
finden jedoch zur Zeit Gespriache im Rahmen der
Verhandlungen uber die Erstausgabe von DIN 17 010
Allgemeine technische Lieferbedingungen fiir Stahl
und Stahlerzeugnisse {z. Z. Entwurf 08.1978) statt,
deren Ergebnisse einheitlich in allen vom FES batreu-
ten DIN-Normen berlcksichtigt werden solien. Nach
Verabschiedung von DIN 17 010 gelten deshalb die
dort getroffenen Festlegungen in jedem Fall auch fir
DIN 17 100.

Es sei noch darauf hingewiesen, dafl in der Norm
nicht mehr von ,,gewahrteisteten” Eigenschaften ge-
sprochen wird. Nach den Empfehlungen des DIN
Deutsches Institut fur Normung e. V. soll der Begriff
JGewidhrleistung’ wegen der sich médglicherweise
ergebenden Haftungsfolgen aus der Zusicherung von
Eigenschaften aus juristischen Grinden in allen DIN-
Normen vermieden werden. Die Stahihersteller
betonten, dalR sich dadurch aus threr Sicht nichts an
dem technischen Aussagewert der DIN-Normen
andern werde.
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Foreword

Thiz docwmant (ER A003E-1-50H13 ) Mas bheen peepared by Technical Commicleas BECISSTO 10 “Skeuctaral
slaels - Graces and qualilies’ [ha secrsdae at of wheh iz hedd by HEN

Thix Eurigpean Starddasd zhall be given the alatus of a nalienal slandard. siher by publicaon of an kdentical
lext or by acdarsemen, gl ine latest oy May 2005, and confcling natioral slandawds shall be willedrawn at the
tatesl by August H05

This docurment with [be Farls 2 1o & taparsedes e floweng domements:
Er 1005 200 + AT 1903 S rolled progiscte of aorr-affoy srocfora) $12805 « TECMHCST Qelrary condifinns,

Efv 10011311993, Mo rated prodnets no weldatng fne grant sticdnal sely - Fan 1 Gorarsl oshveny
COngMoRE.

Ef 101152 1995, Hof s’ ooduos 13 weldabis e grada stiosiurad steefs = Pat 20 Oelfepn p comdfiens for
rkrrrA e a e rnatide ! rellad! Sleoiz.

EM 10413-3:1903, Hof rolled produc!s 7 weldable fad grgin st furdd $foals - Pad 3 Dalivery comdifkans for
themxamachanical mited sfoefs,

EM 01115085, Sales areT arde Tafs made of gl peld sleenghh siischers slasiz i e qienched dnd
femened ar préciadatioe bardemad corditiea - Pard T Goteral dalvary oonoifsonns.,

ENM 1011721293, Plales amd wige fals made of hegfl yigld sirenglt strecieral sheelz in ihe guemcied and
ferripaesdd aF prseciaitafioe fancene g corditigy - Fan 2 Delveny conditens for guenched and lempered sieels.

Eb 10155:1930, Sireclwal slesls with fmproved armtespRans oorrosian cesislance « Technwoa! Jedvery
CovhdiiTioms.

N sesolulon Ne, J19HY ECISS T 10 cec.ded 10 withdrgsy EM 10137-3- 1095 "Plales and wids fats made
OF gh wiedd girengli siruciural sleels n the grenched and tempered of prepipilalicn hardensd concnsn -
Fa'ld Celrvedy cormdliions iof prelpleacon hardanad seets”

The specie fequurenvets far slivcioral slecls arg grean a he fallwing Farts:

Farl £ Teoimial vy eonoiiors e nonsalfiey sl o af sdeels

Fart J: Tacomeal dedhweny condivims ar normatzsononrmaized roled wakdable fne (raim stracforal sl
Foad 4; Tewhngal deivery condifans for thermommechani;al rgled weidaihe Fae grar sinachral sieels
Fad & Technws! dalvery coidrons for shicioa! 2ie’s wilh Innprcw s sl e NS CONmDaiinT reslatames

Fad & Techniza! defivery comdifions for el croducls of bigh pield slrepgn slanclural stesls e the quenched
Fnd famperad congiiion

This docwment has heen prepared uncer a mandale given Ic CTEM by the European Comimission and ke
European Free Trade Mssociglon. and suppons essentia requeements of the EM Construction Products
Chreclive (ERMTDREED).

For relatigrship with EU Constructon Producls Dirschyes (B3 1MEECE see nlopmatve Anngx LA, which ig an
mnkgcgral pan of Lhes Sl

Accarding ta the CEM/CEMELES Inlarna: Fegulalons . I nallmnal standards orqanizatons gf bee fod owing
courdries are bound o implamend R Eurcpsan Sandard: Sustng, Belgium, Cyprus, Czech Repubdic,
Cenmark, £slonia, Finland, France, Germany. Gresce, Hungay [eelamd, [neland, Waly, Lalees, Llvsania.
Lusemboung, Malta, Netharlande, Norway, Foland, Porhegal. Slovekia, Slovarea, Spaon, Swaden, Swilzertand
and the Unled Kimgdom
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1 Scope

1.1 This documsn: spedifies requirgments for flat and kong breducls [(See Clauase 5 of kol roled structura
sragts axcliding structural hidow Sections andd Jubes, Fart 1 of tis gocument spacifias the genaral delvery
coredilion,

The specific raquirermnants For structural sleels ara given n b flkwing Pars

Pard 20 Tenthruead fabeary cesdihons: for ape-aitoy ginocfura) sleots

Fart 30 Tachinicol delivary comtiions by aomralizedna e f2e ramed wanltfabla Ana grawt siiicireal sleels
Far 1. Tachrical dalivary comdiions for armomectaniod rolied weldane fing grade siruciunal zleais

Pait 5 Tectimcal delvery Comdiiens for Strnchuirg! sfeels with Ampoved almosoHenc Corrosi sesistarnce

Fert & Technical defivery condifons for fal progwss of Righ el stenglh sirecfurgd stasls ot the quenched
ard termpered corpdifion

The skeels specived o s Scoment are clend2d fordse inoweldec, ballsd and meted siruchnes.

12 This documenl doms nol apply 1 coaled prodess or ooslesl procucta for general $iruchcal
apdications In accordance wilh U slandards ad dralt standards listed s s Bikwogeagdy,

2  Normative references
The (ollow s referenced ducuments ara Fdispanzable for ke apicatlon of this documenl For diabed

ralerences, oy the editlon @led apphes. For umdaled roforoncea, the leteat editon of the referersed
dacument finckideny iy armendrrents ) applas.

2.1 General standards
EM A00EA: M0G0, Sref:hoey oag clessdieaiort of gredos of 2taol
EN T21: 7933, ermaral fechnical dufver, pagquireteals e sieqal g o prociaels

Fi 1005522008, Mo refted procfcts of sfrches! steats « Pard 2 Technical delveny crutdlions fur nov-atioy
Struciural stesrs.

Eh 0230004, Hyf rofed producls of sianclurad slaefs - Fark 3 Technicdl deffveny condivons for
nomatizednarmalized rfied weldabde fine grain siUdural sleels

EM 1002522004, Mol poiled progucts of Sfacheral slasls - Part 4 Teehmica! daffeedy tandifians far
Mharmmore chErncal mlad waroaons fima gradn sirucheral Sk,

EM 10055-5 2HM, Hof voited aipdurdds of siragloran Siegs - Fard 5§ Technicsl oelivery canditions Ior sirpclural
oSl polfh kg sl Sl SR BRI DO ARSI Pe R ENGE,

EM 10025 52086 Mot roliod prodiwcds of sfruchea! siosts - Pad & Tochaical dofvery comdibions for il
products of Digh plald elrerglh structurs) shesls in the guenched amd Pmpened camdiion.

EM 10027-7, Designafan spsferns for sfag's - Par 1 Sfeel names, princical spanbals

EM 10027-2, Designafion spshems fr steals - Pad 2 Mumeical syeem
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EM 100521993, Vorabulary of feal reakment ferms for femons prooLrs.
Era 1007 81992, Definidvors of sheel proeducis.

EM 10134, el parprducis with fraprousd deforadlion properlies perpandicular 7 e sulage of dhe produty -
Teehnigal dpbivicy oraiiions,

EM 10168 Efce! products - Inspechon documants — Lizl of information amd dascapiion.
EM 10204 Matalie tenuers » Frenses of irSemsel i GreunrIs s,
R O10ZE0, Chgiqnatian spstems o 2leal - AQdifiomal s3emhols

EM IS0 SOMH, Quably tandgevthent spaloms « Requirdmants (130 900 120007,

2.2 Stancards on dirmensions and tolerances {aee 7,71}

EM 10017, Steai rad for drawing andior cohd roding - Dirmansions and (aieraneas,

EM 124, Hob radled raper Taige | sealians « [Mergnees O ZMage ST oumensiang

EM 1029, Hod roved stee! plales I nam IAch or gbove - Tomemamces o0 dimensiors, shage and Inass.
EM 1003 Svesiorat sloed Tand 1 sodliges - Talorprses oo shape a8 gimronsions,

EM DA, Kol rofled nsmow Bhes) Bhin « Tikeeaaces o dimanesng and shaps,

EM 13031, Confinwouety hod-roffed wncosled pdafa. sheel and sinpe of ron-affoy and afioyp zlaele - Taleances
an dimensions and shapa.

EN TGS, Haterohed siead @abal Banps faas 00 faoised ronl and 1085 « DUOHEntssts andl Ierances o
Shape snd dirrensnng

Er 12M035-1, Sirucheral stas ageal ang unsgus) fag amaes - Fard 1) Dimersans.
Bl 100552 Siroachoral st cgual grich uriegudl oy anghes - Pard 20 Tolerances Gr shape end ohrgnsions

EM 10053, Hat rolfied Fal steel bars for general parogses - Oimensses and Mlerances: o8 Shapo amd
dirtengicns

EM 100&5% Haor roled zoware sfeal bars for gemeral perpazes « DIMensyks Afd idersnces mh shaps sa0
dimensions.

EM 1005, Hof maked rednd stesl Daes far generd pudosds - Qitensions and Ivaraeses oh shaps ard
diTIERFONE,

Eh 10081, Hot rodad hexagon eel dars for general purposes « Eimeansuns snd Myergaces ot Shape ang
PAITERT= T LT IO

EM IHIET, Hof relisd Lrle Mols - CUmMonsots arsd MOimices on shaps, dirmesssons sy mass,

EN TIMRE2, Caded poltend steal saslions - Yeehnica) delivery condiions - Dimensional and cracs-sechional
toterances

EM 10279, H rolfad sfesl chamnels - Tolerances on shape, dimMensans sl mags,
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2.3 Standards on lesting
EM 10002 1:2001, Melalic maigears - ' engie leshng - @art 1 Aetiod of fes! a5 amenr bsmperafune.
EM 10051, Mefally mansnals - CRarpy empact fael - Cart ! Tazt medhoo,

EWM 1W1H). Clirasonic tasting of shesd a0 product of fickagss equal 1o or gregler han & o frefacho:
Mafhod].

EM 10308, iron ang sfeed - Wllve s fosholg of B boonts wedh caratiod fangoz and IPE beams,
EM 10308, Mo dashmcfieg feshing - Lilrainid felire of Sl Baars
CR DM BN S Infricnalint Sacaiar 11 « o and steed - Beview of svsilahls meihode of chemical anatyziz.

EM 150 377, Steel and sleel products - Localion and preparalion of samples snd feel peaces for mechamcs
tegling (30 377 1097;

EM |50 B43, Sraais = dficrogeanfos datariipation of fng gopanert grawr s (T30 43,2003

EM IS0 2566-1, Steef - Conversicn of slngation vaves - Fart T Carkon ang M altoy Steels
(180 DEGE-1:1964).

EN IS0 14264, Jfes’ and Jrodl « Fannping sl preparatuet o sampis for e delsraunaton of
chemical cormeaeativeg (TS0 142054 T930),

EN 150 TR, Desrachive esls ol wekly ¥1 (RAEMG matenals - Cod cracksng fesls for weldments -
Are wbdi Aresasses . Part 1 Goroed (150 T7645-1.2034).

ER 130 175422, Dezlnalive teals on walds in meaic melzmals - Lo cracking teslt for weldmerds -
Arc welding processes - Faur 7 Sell-rasiraditt fasis (S0 1 TEAT-2 P00

EN S0 1 F5d 23, Deglriwincs el oo wadds o mefaihs malshals « Dol creckmag fests for weldmends -
A Bl frieesses - Pad 3 Extersady Bades esis (1501 623 2004,

3 Tamms and definitions

For the puracsee of s dotarmel e arms and calinilions oivan in:

EM 100202000 for clasa fication of oradas of siesl;

EM 1002 1:13%3 for general lachngal debivery reguiremenls;

EN 1052 12903 Tor heat trestment terms;

EM 130791992 {or products forms

gl EM 1002320200 Lo EM 100255200 far st dedindlices 2pply.
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4 Classification and designation

4.1 Classification

411 Mein quslity classes

The classfication of mam guakly classes of sles grades in accordance walh BN 10020 2000 & glven In
EM 10025-2 (o EM 10025-£.

411 Grades and quelities

T slaals (o: flat and bong prodacls speclad m EN 10025-2 1o EM 100256 are subdlyided A grades on the
baziz of tha minfmum ap=cified yield sirengih at ambtianl Eempsianre.

Thez sigd quiandis o gy De supiplied in g ilies whicl gre specaied 0 EM 100252 16 BN 10056,

4.2 Designation

For e sige grades covered by his docurenl e sleel ngmes shall be aBocated In acoonlance with
En 10271 areld S AQ0260 . e sleel nrbers shall kg allgsated in gogerdandce walh BM 103872

7 Information 1o b2 supplled by the purchaser

5.1 Mangatary infermation

Tk= [allewing informalion =hal! be mHained by the manalasi.rer at the e ol e croer:
Ak cuaandily o Bt el red;

b} producd form.

&1 by of lha relavanl par ol s deourmeri:

d) skeel nEme 0 the sleel mimDer (See EN 190252 1o Bl 100253-04

el neminal dimensions and 1olerances gn dmengions anc shegs {5ee 7 7.13

Mt all requined gRtns (388 5 &)

g) acdibonal requirenrents of nspectlon and tgsbing acd nspecdn dacunkenls &5 speclbed n EX 174252 Lo
Er 100256,

hSITE The regulaled charasarklics woukd b dar arad 0 azoredangs with Snnes 74

5.2 Options

A renber of aplong ara cpacified in Slacse 13, In EM 100252 10 EN 10025.E ontians are speciied which ars
spmce for esa parlt. o the evenl thel the purchases does not indicate hia wwah toomnphemienl any o ase
SpeCas, P fappdier shall supply 0 accordange wilh he besic apectficst on
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B Manufasturing process

fi.1 Sheel making process

The stez| makirg process is at e discrelion of ke manwaciurer wih the esclusics of {he Apen Raarh
(Siemang-Marlin] process. H soecilied al lhe lime of 1he arder Mo siee] making pracass af tha rafecant slaal
gracle shall be reporied kg the purchaser.

Ziee ol

6.2 Desoxidation or grain slze

Tra eamhod ol deondzkan of e aculeed Jraan si2e thall b2 53 gaeen N EM 1002592 b EM 100254

6.3 Dalivary condltions

Thes dlieeny corvditions shall be a5 givers iy EM 100252 {0 EN 100236,

‘T Requirements

?1 Gereral

“The {ollowing requiremen:: apply whan sampling, preparadion of lesl pieces and lesling spacified w Claosas 8,
4 and 10 are caried ol

7.2 Chemicat composition

724 The chemical compogiion delermine] by ladle analsia shall comply wath the values & ke
refievant Table of BN 10025-2 10 EW 1002%5,

T&.2 The limes applicable 'or e producy an2lysls e goeen o the selewant Table of ER 00252 ©
LM d00E 5.

The producl analyeiz shal bo camed ol whien speciled al the e ol a ardar.
S48 cplicn 2

T23  Far delenireny the carkan aquivalent swalus (he Inlowing W inkamaliona? [sfue br Waldicg)
formula shall Be used:

I i L o
CEv=Cr3 z 15

The conlent of the elements n e carbon agquivalenl value Bamula shal be repeded © the nspeckicn
dicwmant,

7.7 Machanical proporties

T.31 Ganaral

311 Uncher e irspeclion. and legling conditions as specikec in Clauses 8, 9 snd 1 and o lha
dalivery condilion = specified in 8.3 the mechanical properties (lensie strenglh wele shiemgth, mpsd
siramgth and eloegetion) shad comply with 1he relevant requirements of EN 100252 o EN 1256
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HOTE TIeSS rp by A1 oee thay F30 0 o for over 10 ncey lead 10 & Jebedoraton of e mechanical propeies of
Eril S0 grades &% dala i ER 102325.2 w0 €M 10025-5. For monmalizad o rormehzed molled sieen grades willminm m

g 2 di ';I-'Ei:l hg AR Sess mallal 1emnpefaure srodid be SEQ TC.

IN ke pu-ghaser inlends 1 siress reball e produwcts el nagner iemperalures of for longar imes than mendiznad above {h
rnindin walees af the fechamncal froperies after Swch & Taabmem shauld be sqreed al tha lims <0 1B sngu e and orles

Fer Ihe quencaad and [empenad steal grades o ER Q02562004 IMe reapnun dresgockel lempersiyre should be Bt
leasl 3 bedow (he berupedon] Lemperalura AL this 1empesalna 15 roomelly ol Knecowns in gctearom il is recmer it
Il 18 gurchesar i hm mleads O perforn 2 prst wigld b Irealrren! o c0agscl e eal podecey.

7312 For products cadered and  supglies v ke nonmalized o novmalizec rdled condleson te
mecharical propeiies shall coemply with she relevant lables or mechangal propeires of BN 100252 1o
EH 100253 .n she nermalized or nommalized rlled cocdibon a3 well 3 alier normakzng by hast neabment
giler dalreery.

MOTE Froduclz a0 e susnepllble i 2 Getamoreior e mechanical slranmib © they are snbgaried Inindsanecd bl
Irealrmer| processes ab higher lemperadmne such as llame steaghtening, rarolling, o4, Producs in ke +M delvany oo
Ao Wgs conmitree than gther delneny codidillone, bal 1| e recommended thet puidance i sought from The: mamtachrer il vy
Prgier Berparzluee prOnegsing ig redqired.

T35 The agpleable pecducl Lhegkness 5 spaciied i EX 10025-2 o BN P0E2540,

7.3.2 Impaci proporlies

e | Vsing kst pieces of wilh less than 19 mm the mnmum salees given in BN 10W0235-2 o
EM 100256 slwall Be vedy g in dirgnl propocioes 1 he orosa-sackond dres of the tesl pigca.

in"pact tesa 2hsl nod be requirad for noming thicknase < 6 mm.

Ti2z et irmpac] peapetles of pereducts of cedain qualves specihied o 2R 10025-2 1w EN 100258
skl be verilisd by Lagl anly (kg [Gerssl levnparalors bnkass HRerwlzes agreed & ha time of the order.

See opton 3.

T3 mprovetd defarmatden praperles parpendicular ta the surface

IF agreed &l the time of the arder products of Ba grades and gualities spatifisd EN 10252 o EM 10025-6
ghall comply wilh one of the improved deformakion properlies perpendecular to the suface of the praduct as
speclied in EX 101654

Sl aprion 4.

7.4 Technological propertiss

41 Wabdahily

General requlremems for welding sPall ba at guean an EM 10025.2 1o Eb *002%5

MOTE  Eie= b e fuoderad:le chemneal compirsdsn, N osmomnson 03 normakaed sleel H B s3ma makt aliengih lewed
themmomechancally ireated stesls Ioconding 1o EN 1HEER2E-4200H exhibd enhanced vwekdabmly.

T4.2 Forrnability

General cequlransents Tar formabl iy shall ne 35 gecen o ER 100252 10 EM 1002506

111 AP & 1 Mimrr®,
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7.4.2 3uHabllity for het-dip rlnc-coating

Curabality is cependent on dhe chermkal cemposivon of e steel and can be improved if requirad by “he
appication ol extemal coalings. A e Lme ol the srruicy ardd order lodsdip gng-coaling requiremants,
requirgc], shal b specifled i accordarcs with EM 0252 4 EN 100234 and EN 10025-E.

Seag cption &

744 Machinabdliby

Giereial reguirernnenls (o rrackmnablilty shall e a: geesnon Eb 100252,

7.5 Surface proparties

The surnlage poperiles shall b an accordance with ER 13252 1 EH 100253

7.6 Inlsmal soundness

The prducts shall ge freg Inpm ntemal delacts wheon wiod sodude fism (kam bedang vsed 1or e nkended
[RurIse

Uliressorun [asting may ba agread at Iha Gme of the cedee sl shall coreply with 195
See ophen § [far Bl praducls].
Soo opten 7 (for H Beams with paralkel flanges and IPE baamal,

See opian S (o bars).

7.7 Dirmensions, lolerancas on dimensions and shape, mass

7.7 Dlrevenzlemne, oleranses or dmoengiors and skape shall b2 in actordence with the regquiremenils
Given i (b ardar by ralgrancs [ 102 relean! drcumants according o 2.2,

Bimenszions, lolerances on dmenziors anc shape of profiles nol covered by 8 dpcemiant shall Be: ir 2a60rd 3
wilh & natnina zlandar waked 0 the sdesded olace of use of the roduct o as agreed at the ime of (ha arguiry
BNd orcler

Fr- }Tl'na marrunal mass shall be delarrned from the somical Jrenzsans wsing 3 vollmeric mass of
7 BEO kS

8 Inspectlon

A1 General

The producis shall be deliveregd fdher wih apeofic of non.spacific inspedhon end tecling 3= gpecified in
Eh 100K25-2 bt EM 1000256 bn caofirms o (ilssnce st Ihe sfdes and this docurment.

8.2 Type of ingpactizn and inspection documen

i | The manulfaciweer shall ablaln froa e purchaser which of the nspeclon docurnens spacdied in
Eh 10%M 15 a@rperad Do bheess Inspsackon doomnents e inlpemeabon geraps & B D and 2 and e oode
agners CO1CO3, C1RCA3, Ca0.Ce3 snd SM1-C97 accordng o EW IOIEE shall pe enciuded where
applscahie
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In ke caze of specific inspeclion, lesing shall be carmad col a3ooondlng 1o the requiremends of 53, 8.4,
Clause: 9 and 160,

.22 hvspechon f syrace condelen and dirmen:os shall e carred oul by e mans@achures ard may
b wilnessed by the purchager il agre=a al the Line ol e coder.

Seo oplin 2,

8.3 Fragquency of (esling

B30 Sampling

Thee wer hiation of the mzcharacal prapenees shallibe as specilled ln EN 1002502 1o CHO 1006256
£.3.2 Testurnlls

Thae lzad unit ghall e a3 gpesciiad jn G 10025-2 15 EMN 100256

.33 Verification of chamlical composition

8331 The manafacturer shall repot values according o e ladle analysis for each cast.

#3132 Prociuct snalysis shall b canoad ol of spacifisd a0 I Derm af e oedee. Tha powchaser shal
specily |he numner of semplas and the wlamenls 1o pa delermine:,

S Oplion 2

24 Tesis to be carcked cul far spacifc Inspaction

The tesls b De carwed oub 1o spacihe ingpection shal be as speclied | B9 00252 10 BN A0G56
See eption 2.

Sag opban 3,

9 Preparation of samples and test pleces

2.1 Salection and preparation of samples for chemical analysia

Tte preparsian af samphas o- procuct atalysis shall ke in accordanes vaih EN IS0 142084
82 Location ard origntation of samples and tast pigces for mechanical teste

g.21 General

Requirsmenls for the Incahon god leniatwin oF sampes ard 182l pleces for mschaneal tesls apokeable (o
EN 100252 10 EMN 100236 arg gwan v Iha jollonaan].

9.2.2 Preparatien of semples
9221 Thee Tollorenrsg £amples shall e taken iraen cne sample procuc] of esch lest unil

~ e sample o ensile testing (ses 84,1 AF EN TO025-2-3004 Lo BN 10025622004 )
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— o samphl Sulllcmal for one sab of secmpas] tesl plecas of ke mpact test is reguired B the quality
gpeziiied o ENI0DYSZ 0 EM O TMESE (e B340 apd 942 of BEHOIQ025-220MW Lo
Erd 10025 5; 200 p,

L B e The sampdes shiell by Laken a4 specifed an ER 100252 1o Bl 104 S5,

Tra location of zamples shall b az Anames A

Accihgeally dgr plalss, shaet, wige snp and wide lals the sampes akall bo taken eo that te axes of the 1est
pacoas e appropicnalely drugvy Belwads 1Ra adea and cenles lng of #he peodurcis.

Far wide sirip and rad the sampde challbe taken &1 an adenuale Jisiance Fom e eod of the prodedd

For marecw slip (= 600 mimowids) the sampls shall be [gken at an adequate gslance Tron te end of 1ke coll
ard al one third of the widlh.

a.23 Preparation af test pleces

.29 Germral

The requiremeants of EM IS0 377 shall apgply.

222 Tanalfa tast piccas
The raguiremands of EM WIC02-1 38 aparcpniale shall apply

Tasl pigrgs may b nareproporional Dk o casas of depala peoportional 193 pegces haeng 3 gaage length
L_a LRE Y &, ghall De used [zae W1 2 1)

For Nal peodecdz with 3 nomina thickree= £ 3 mme tha lasl pisces shall always haed & gaugs lBrgth
.= 20 mm and & widlh ol 20 mm {lesi piece rumber 2 EM HHHE- 12001, Anwiex B).

MOTE Foof ba= round |esd piece3 Bre commenly waed bl ofer fgms are rod prohlbded (3ea B 1002-1).

8233 Impact lasl piecas

The lesl peeces shall e machared 300 gresaned v accordarnce with ER 100451, In addilion e folkeeing
ok TS BT T

a} I nominal thickresses > 12 mm. standard 10 men x 10 mm kest pieces shall be machingd in swch a way
thal gna aide is not fyriher away than Jrm from @ roled suface, unlesi afferwde specilled o
EM 1J02%-2 to BN 1000 4%-%;

B e ormn@l dhechsesses = 12 oo s lest pictes wifbs resduceg sicllios are oesed, o osoirroen welik: shall
e 5 1y

9.3 ldenrification of samples and 1951 p1eces

SETFJEG and lggh peges shafl be marked sg il the l:II"l'QI'llEl prodlcls and thaer locEhon 3 arientaben i e
pradurd |s kngevn
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10 Test mathotls

181 Chemical andysix

The chemizal analvsiz shadl e camied out usmyg Apprapriale docurmaris. The chasce of 3 swkatda physcal or
chemicd analylizal melhod shall ba at lhe Jiscaation of e manuiastore:, The manufaciures shall Jecliare the
1est rethed usad il requinad.

HCTE The ligt of e gwanlatlz documants on chamic Analysis i ivan in OF 10261
10.2 Mechanical 1ests

1121 Tenalls lesis
The lencile tasl shall Ba carried oul i1 aceordant: wilth EM 10002-1.

Foeo b specliwe  gleld strength [0 e tabe on mechanical propesies of EM 10025220 1o
EN 100K 56 2004 dhe spper ylekd sirengifh (Fgy) shall pe decermined,

If 4 yiekd phenomendn is nod présenl, he B2 Y droof Sitsidt (R 0 Shal b daderrrired_ I cass C1 dispole,
tha 2 * proal Elrareglh shall ba uasd.

IT & ne g e il sl piee is oeseed oe proaducts will & hickeess 203 on (e percerdage Siomgallgn ¢ alue
oblaingeds chal De converled (o the vale fr 3 gauge lendth L, = 5,65 4.5, pslng the conversson tabies green In
EM 150 25551

If e case of ales uted far the manizilurg of Rearplale e sdangaan valuss anly sply Lot bass pdala
and nol e the fnal Foorplale

10.2.2 Impagt bess
Tha Impacl fesl shall Be cagried aul In accordandss with EMN 10051,

The average walee of the thige lesd resulld shall meet the specltled reoukentend. Cne diy|dual valpe tay be
Pedow the nenine aeergge value gpesilisd, proviced Eal £ id red esg than 70 % of thal waloe,

Thraa additicnel test piaces shall be taken from the same samle in accordance with 122,21 and tested in any
cone of the follovenig casosa:

-l g auenage ol e impact valuss is iower than she mnlmem Sverase value spaciind

- if ther averape vzloe masta the spacilied requarement, buk ivwo individual values ara kaweer than tha minmum
Awkrage valug speesilisd;

- il any one value is ower than 70 % of the minesum average valoe specified
The zverags vakee oF e 20k 12505 shall be ncd 19355 han e mranemuiy Searage waliss SPeededh, B mre (R

e of Ihe individwal valees may be Iowar than the mpmet average valae specilled and not more than onea
may He [0 han T % al s walue.

10.3 Ultrasonic 1esling
Il speciled # he bive o fe ovder (s T B} ultrasonic Iasting shall b canrisd sul:

— G Hak prosducts o ek nesses 2 6 mm e accardansa willk EM 10H60:
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- lor W baatng wiF paralled flarges and IPE beamis inaccordance with EW 10308

- & Dars n accordar of st ER 70304,

10.4 Ratesls
EM 13021 shzl apoly evvaspec! ol al reresls amd resubimissian for teating.

I ine cace of slep ard rod. retasts on a rejecled cod shall e carried ol #isr e cotling of an @dddeinal
ko gltudeygl seclion of sulfciend i to rermosd T col enc sffect with a magimuom of 20 m.

11 Marking, labelling, packaging

114 The proddue 1o c3idl] be egddy marked using mehods such as painting, slarnpdng, Laser inarkiveg,
ber cactirdg, durskle adhwave laoeks or sllached tags with e followineg:

lhe geads, dhe qually and il applicabie e dellvary cowditlon (gae EM 10H025-2 and EH 100:25-5] indicated
by il5 abeicfopar degigraalion The by af markmg can ba spacilee:d 1 e ime of e order;

Sae oplaom 14.
- anuwnbar by which the czsl and (f apokcable 1he samiple can be wentllisd [ irspeclion is by cat),
= the mandfacwers name or Trademark:;

- inemark of the exleenal inspaclion representatve {where apdicabla)

HTE Trr daprrds oe Ine b o e Jacbon dosumenl [sea B 3.
11.2 Markinegg 27al b al a pasaban closs & ane end of sach praduel or on lhe end cul face at the
manulaclurer's discration, but shall ba $0 posilioned as o avosd confusn walh ragulalory markey, YWheee
regulalory marking alss reels the mquiramenls o s clause, 15 Classe wil ba daamed I haws basn
sanishad willoul repatibion of the informabon provided wrb T regulatory mark|mg,

11.3 It s pamissdde Lo supply products 4r securely liad sundlei. Im s case the marany stal be o0 3
label atlached o the pundie gr on e top proadul of kg bundle.

12 Complainis

Wl vagard 19 any alms aondd action aflshv, EM 10021 shall apaly

13 Options {see 5.2)
For prodacts according s BN 1002522004 1 EN 100255200 (i “lowing apicns apply, il reqaed,
17 The stael making process ol he rebevent quably shall ba rapodad o e puichaser (see 1)

2 Pugdust mnplyzis skall ba caried out: the number of sarples and the elements 1o ke detemmimad
shall e as agreed (see 7 2, 83 3 and B 4 2 of EM W0025-2-004 10 ER 1202552004,

3 The mpat prapedes of & quahly shal he veefed =21oan agreed leanneratnre {see 53207 ang
£4.2 0NEM T0025-2 XM 1c EN 10255 200},
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di  Produgis of the redewan] qualdy shall comply wath o af [he [mproved propedtles perpendecalas o
the sunlace of the procuct as specled n EM 0164 {see 7 5 13)

%1 The predusd shall be sulable for hod-dp 2eeg-coatineg (92 7431

g1 For gl prgducts in lhickncsa & & men the froedom from intoral defacts shal ke verdiad in
aca-dance wilh EN INTHO izee 7 & ard 10 3,

71 For H beams with paradel ianges and IPE beams the fresdom fom [nlerma defeds shall b
varified in acoordance ¢ath EM 10306 (see T € and 10.3)

4  For Ears the Padacksm rean inlemnal defests shaedl be werified § accordarece with EM 10204 (5o 7.6
ard 10.3).

& Inzpecton gl surfsge conditlon ang demensiong shall be wilnesssd By (e purcheser g the
manulaiurars watks (sas 8 2.2}

10;  The lyp= of merkird reguired (see 11.10.

14 Evaluation of confermity

Whaes avaluaian of cenformity s required for regulatony purposes Annes B shall apphy
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Annex A
fnormative)

Location of samples and test pieces

The fallcunng Ihree categories of protucts are covered:
- beams, channslz, avims, T 38ckons and T seclons (Flgure A,
- [eers and rod dFagure A Q)

- fal prodacla (F igars &30

11 Lotabion of :.H'I'-[!llt!EI

a)] By agreamedt, the =ampla may ke lakan from tha wab, a1 a quariar of the iotal height.

b1 Test peeces shall e laken fron Ihe saniple ag [ndicated in Figure & 3
Far sect:ons with wnclined kanges, mackanieg of 108 (nchned sartace shall be permitted in order 10 Make ¥
paralied 1o the ner Surtace,

Figurea A1 — Beams, channals, angles, T sectiong and T sections
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Drena@ions in milimetras

Twpe ol Srrdus ke whin mound cross-sechon =roduects wwlh fecdagilar crass-5acticn
el
# g 25 d = 25" B s s
|
ta L
St W | ™ L
AR Sty Ao e ———
Tersibg® %
¥ 1
v b5
L]
e - 4 .
ke 12
|
7 l 1
f-{"": | =T —— | e
| ’"l
i 1
=2 J L)
i -
Impsacl”

urenachireed fLll sacticn of the produoct.
Far proaducts af o ardelar ar thicknass < A rer (e edanolasboeer may elthee apoly
- |he rulas =pecifed for prodscks of d amelsr or [hicknaes £ 25 mm, or

 Iake the test nlrce &t a kwcahcn rsarst 1B c2nber dhan indwsated un e Tegong

racanguar cress-section, The asia ol e notcn s perpendicular 19 he grealesl rlled aufacs.

For products wih small dimenzions (o or b < 25 mm) the tesl pioce, if practizal, shall consizd of ao

Far prod acls of round cross-saclon, the agis of the nedch s approsimataly a dismeler, for produds with

Floure A2 — Barg and rod
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Camensigna in milimegres

Tye o L=t Thickrass ol | Onenlabcn of 1he  1est Cilgdamze ol 1he besd piece from dhe mikes sufacs
product piscas for product widlhs
af
< @0 = EiMp
=
W
. Vg L
= 3
Tenzls® gL trarvs- I ralled surface
Ifnal whl & :
o
= B
] f}"{ l
L T
» 30 N, ™

i -olied surface

L]

lmpac®, T =17 Q- I longi-

W
‘udinal . ludhingd 5;-;' @—_ &

W cage o Eouil G Gekpagle:, Hor ErociedEs G B Ghrdsss Qoovdier IRAR O GpaAl I S it uba prigaeTionsd e peces ol
gauge engih Ly = 68 VS,

For mgrma festes], lor seawons of ecoromy, lasl plazas of @ conslenl measurg langlh may ba wmed prosvded
o el Chlouned for etongadion afiee haclate @ eonheded by & restgnited farvoa (s ERN IS0 2568-1].

For produets of thickress gredier thar 30 feemoa fourd (el piess may be wzad wilh the kngiludina asis an %
Ihichress g,

The @z 0 Ine nolch shigll 08 Jarpar el (O e sudage of the prsac),
" Tor oradut| IFicha=eses £ 12 mm see 7.1.2.1.

Far aroducts grdered aecorosy o EM 100253, EM 100254 and EM 100258 a4 Tor Ihitkress 3 40 ¢en irrpack les]
praced 2 | e [aken framn "o ¢ aodion

Floure A3 — Flat products
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Annex B
(normmative)

Evaluation of conformity

B.1 General

The coriplince of g seel prodect wilh tbe reguremenls of tws gocuoment ard with |he staled valpas
lirchuding dassast shall be cornansbraked by-

— wnilsEl Ly Loaldng.
— laciory proaduchign cancral By e rvdrfackerer | including prodoc esaaasment,

HNOTE T Akigrarienl of Skkd is Giver in Table 283

B.2 Initial type testing by the manufacturer

B.2.1 Ganaral

The [milal bype 1esling program snpEes,

— irleysive oL ne Bsling in accordance stk B.2 2,
— =upgtementary lesling in acéardance with B.2.3.

A anilial lype tesiing program shall e carled cul o atcordame with B.2.2 wed B.2.3 urrddr e soke
respcrgibiliy Sf e marmlag lgrer 21 the propducts belgee ey arg Tirgt placed oo the markat. Such & pragram
shall be cxmed ot eack case bor the sided gradas wlt b Feghesl regquiramerds 1or leslle and Impact
promading which 3 oean ek e places co ihe mackael o acsardance wallh ER 00255 ta BR 10003546,

For al procuchks the inkenczive rowing tesling as specified i B.2.2 is required. The supplemeantany lesling as
specfied in B.2 3 iz additionally required foe sleel prodects delivered:

g) inihe ithermomezhanically raled corditipn wilh 8 spacified minimurn vield sirangth z 480 KMPa" lor the
smalles! thickness rangs,

by i the quencred and tempered condion wih g specilled mwumam el srengih = 9540 Mpa'p for e
samallest th-ChNess range,

1 in the reormalioed condilicn with 8 spacified minimean yisks sireegth 2 420 fpa’) or the smalkesl thicknass
range.

It 2 Iypa lesling skall bo parformed con fsl sppl cason cf thie docwmend, Tasle prandousty perfomed in eccordance
walh by porcmigicnt of s dooument (s3me producd, same characleaatic(s), lasl methed, eampling procedura,
syetarn o Alleslalion of comfermity, ele.) may be Wakery inls apcount. In addilicn, inlial vee testing shall ba perfcmed
il e Baiinniveg of & 8w reatbad of oduction (whare Ris may aifecl he staled propertias ).

T4 mPra = 1 Mimme,

Copyright Deutsches Institut fA%r Normung e. V.
Provided by IHS under license with DIN Licensee=ISATIS Group http://st2014.ir
No reproduction or networking permitted without license from IHS Not for Resale, 03/04/2014 12:01:42 MST



Page 21
EN 10025-1 : 2004

Tra azsessmgnt of the olkwing cheradernist o5 is requirgd:
—  Ialerarces on dirm&nsions and shape;

—  ehHIgalim;

— lergde 2lrenglh,

= yield sirangih,

— impac! strarglh

— weldahility [chemizal compdsilicn]:

— dyrakility [chemigal compositon].

B.2.2 Intensive routine testing

Indensive royl ne lesting shall be speciic mspestion avd Pestng in accordarce wih 84 of EN 10251 2004
caTied ol on the li-al ive Casis prodoced.

Hcwaves, 10F lensibe 2nd mpacl wsting, al leas! § produds from sach of the Nive casts shalt ba Lested and
wd i A 5 0 possille sl pEeces shall e Rken iom opposile @nda ol he products selng lested.

&.2.5 Supplementary tasting

B231 Ganwral
& supplemencary teshing ¢ fhe pradycl shall be cavied oul on Lha thickesl renge and highest grade and

qualily beang olaced an Uve rmarkel by she manefaciurer as specifled n 4.1 2 of EM 1C020- 2004 and 1aken
iramm arry arg o (M8 5 easls ased in s inkendive realing aeling [2aa B2 2

B.2.32 Chaemical composilion
Ao chamical conlenl analyas shall e carmed gt on he procucl i acco-damncs with 10,7 of ER 10025-1 0004
The conlent of Lhe lolkewing elzmens shall ba determned amnd recerded: carkon, slicon, manganase,

phosphones, swlshur, gopper, chrgmivm, moybdeoum, nickel, abuminium, niphiam, Baniym, wanadi.m,
niiregen and any other glement inlgntionaly adced

B23% Tenshe lasis

Temsie tesia shell be camisd cut in acoordance with 10,2 1 of EM 025 1:2004; lhe 1250 method "or which is
ihe ngmalive relerence o ER 100021

B.2.34 Impact tasts

ImoBact lesis saall be carned ul i gocongdancs with 10.2.2 of EM 10025 1-2006; the jesl metrpd Figr
whigh |z 1he normat ve reference g EM 100451

Tha rzeulte ahall be recesdad and prezontod m tho form of manaition carvoe showine the impoeet onongy o
Joulea of one g2l of 3 test pieces ai test termnperalures of « 0 %0, 000, - 20 %2, - A0 'C and al bwo addibicnsl
15k bernperatures tn shne the duciele 1o hnlble trangilicn Tsehas our

Wheste [giludinad amd ranswersa mpas: esls am spedilied in EN 10P2E-2 o EM O 10025-6G, bwo transiicn
Suryes 543l be aslablished, are for sach orientation.
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Wherns impacl enargy valuas ane specibad 3% more han one test lemnaeralures, e fransition curses] shall
meluds AlF i tamparalureg spesiiad in En 1252 b B 100256,

Irvliwidual valles skall Be platled on a graph. Indvedyal @nd average values shell be racorded. Impacl srergy
values reagyred al beal lemperatured Hher then hiose spacifies n BN O 1025-2 bo EW 100256 2aall ba dor

wilarmaten anky.

Pequrementa on brltle fraciure will be gwven ir EM 152497

8235 Weldanitily

Ywrhere spproprate and as an indication of webdabilty the carbon equivalent «akse WCEVY) shall be calculalad n
ancordance wih F.20 of EM 100251 X004 ard recarded.

The sonlralled themmal severily (TS lesls, (e Tekber sts of implant lesls shall be camed oul
acccrdance with EX 150 17642 Farls 1 1% 3 in cacdar Ue delarm na Fe soscephblily o e staal pradist 1o
hydrogen cracking n the heat alfedied zars ol tha wald, Tha resulls of b best shall be 3 orackiv Cack
Critansn

B.2d4 Dacurmentalion

Ther rasulls of the ralal vpee tsling prograns shall be racorded and such recards shall ke mantaned and be
rriack Availatile: [ inspachkon lor a parcd ol al Basl 10 pears ala’ ths dAle wihe M St pacdiact 16 whick: e
L2 PG A Carars 16 was dalivered.

B.3 Testing of samples taken at the faciory by the manufacturer

The Masurs) o S2mples @k al e lastey by The manufacturss in 3ecardance Witk & peascribed plan 3%
spiecimard in EM 10025-1:2004 and in accordance with the requirements of Causes & 9 and 10 of
ER 40025 ;2004 shall e the meanz of evaluation of confommily of Lhe stesl prodocl delivered in
accomanca with EM 10325-2 ta BN 10025-5. The reporting of swch testing a= carnad oul by the
menufacturer ahell b on an esctlon docieyand |0 acco:dance with EM 10204 andt of 3 1ypa ol decwurmand
as cat out in Table B,

Tatde B.1 — Type of Ingpect e docurmsenl

Reyuivement Inspecton documant

Specified madmom  peld strengthe for e enneat(2 2
thigkross ramga £ 355 MPa" and 3 zpacified impact
wrvirry besked al a tamparaiura of O N or 20 "2

Specied mrwnum pald  slrength for The  enest| 394 or 3.2¢
lhickresg ranoe = 395 MF® and & specllled /mpact
energy tesled al g temperalurg g5 Ihan o g

Epacified minimum yield strength for the thirmest| 21" or 3.2°
thichress range = 355 MPa™

* 1 MPa =1 Niem®,

o}

mzpedtion documad bype 3.1 repaces In EM O 1030402004 type 118 of EN
10204 199

fNSpecien documenl type 32 ppiaces i EM O 10204:2006 bpe 210 ol EN
10200 155",
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B.4 Factory production contral {FPC)

B.d.1 Ganeral

The vianufaciurer shall eslablch, document and maintain an FPC sysiem o ensure (hal the producls places
an e machet zonicrmn wih Ihe stared pedfommance characlerislica. The FRC system skall conslst of

procedires, regular mspechons ang lesls andior assessmenly end the use of the pasullt U conliol caw and
athar |I"I‘l.‘.ﬂ|'|'ll|'lg miglanals of Fomponent3. equipment, (he pr-::-ducllnn procass and (e prﬂ-ﬂl.i'.‘.'-l.

An FFC gystem confom ng vaih Ihe requiremants of B 150 #0017, sid roade specilic (010 requirements of
w3 documenl, shidll be consldered Lo sali=ly e aboys reqursrnents

The resulls of inspacliong, lasls ¢r assosomants Mquiring aehen s-all be reccrded, sz shall any action takan,

The sction lo o lakon whaor Sonbal vadass o0 Criberid ard red mg: ¢hall be racorded snd ratained for tha pariod
zpecited ir tha manufaciurer’s FPC procedures

F.4.2 Equipment

Testing - Ml waighing, measurng ard Lesting oguiprmsnt skall B calibeated and regulaly nsreced accordng
b documentad procedures, frequencies and criteria,

hdamofactyring « Al arpipmeent pged I ke man ilactionmg proceesa shall be regularly inspeclad and maintairad
B iaurs ukd, vl or faaldra doaz nol cause @consigiensy 0 the manufaduring process. Inspactions and

rrariaranca Skl b e ool and eecerded i acordaeos wlih Ihe manufasiuer s witlen procadures and
Hhe rec0ds resdanees [or fhe pesas deflned o he manufacturen's FRC procedures.

B.4.3 Raw malanals

Tha speahcalions of all Incoming waw matensts shald e dpymented, a5 shell the nspectign scheme for
srsurieg Fele coniormity.

E.4.4 Product lesting and svalualion

Tha manufaciures shal eslableh procedunes b ensure that e stated valpes of all of the characheriatics are
mamiained The charaserscs, amd he means of coningl, are

a) lengile Lest in aceordance with EN 1H]02-1;
]} mpact 1est i gooodance with EN 10043-1;
1 chermrAl analysiz n acnoedanne with the standacds kstee in CR 10261,

B.d.§ Non-conforming products

The mandfactures shall have aritlen procedares which speofy how non-conformirg products gahall be deah
wath. Any 2uch evenis shall be recorded as they accur and these records ahall be kept for ke period daliced

i re manufachirer s witter procedures.
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Annex C
finformative)

NIQ Yim 8suadi| Japun SHI Aq papinoid

“A @ BunwioN 4y Imsul seyosinaq wbLAdoo

List of national standards which corvespond with EURONORMS referenced

Lhtil the following EVROHORME are rarmsformed ala Curggaesn Staedards, shey may be sither implemantad o rafgience rada g dhe corespanding
natiznal standards &< [stee n Table C1.

SHI WOy 8suadl| noynm papiwiad Buppomiau Jo uoonpoidal oN

HOTE Grancarcks bseed v Tabds O gra ool spcposed t0 be by slmiter allwough ey deal waib e same subjmds,

Tabla 1 — EVRCHNORMS wilh samraspanding natlanal giscedardes

FLIRCRHHIREM Crracpnieng nasnad glaklard in
Goerany Meare Initad L H iy Cimigpen Prrlagal S ey ferslrla ' Hovvray
K.ingdam

197 CHM 1025 TS | MF & 46 205 BS54 UME 36-52¢ | UMl 5348 MEM 333 MP-2116 § S5 21 2740 | fa 3262
= 3 DIN 3025 T2 | NFASS201 | 854 LINE 36-527 | UMNE39T | MEN 523 NP-2117 | 5521 27 &0 NZ 1807
4 IR LE LINE 36-528 55212751 M= 1806
s’l;f; LPIM TES 14 (W] ST=gh ] B M) 35 212752
So
38 a4n (M 19224 P NFA4S007 | 0S4 UNZ 36-528 | UMiPusd | MG & 24-204 | M550 W 3260
g% ECECAC 2 =B (EE MF & 36 005 AS 5135 550654025
£=
B * Thrs EURQNORM 15 Tonmakty withdrawn . but thare are no Correspo e SN

I-G200F N3

¥00¢ -

yg obed
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Annex IA
{informative)

Clauses of this European Standard addressing the provisions of the EU Construction
Products Directive

ZA.1 Scope and ralevant charactaristics

Thiz Eurcpean Slandard has been prépared onder mandale M2 Strecheral Mdallic prodeciz - and
anzillaries" given Ip CEM by the Evwopean Comenitsion ar e Edrapean Free Trade agsaclation,

The chauses o Mus Ewvopean Steacerd, stawn a1 fus mnes, mes! cemaiansyil: of sk fanbiME ptan undsr the B1 Consinapn
Froaucls Lhashiee PR TUERES D).

Comphance will Ihese clhuses conters @ presurmplion of fitness of 1he comsirect o products coversd by mis
anner for e ieleled) wses in.caes [wrein; relerence shall b2 mada o b in'onmakon accompanying e
GE markireg,

WARMNING Mher requiremeants and ather EI Directives may be appfcable 1o tha producl{s) fallieg wilka {ha
zrpue af s standaed

M TE 1 Ir Aol o s ariy Speetilics claoctas eealing bo dargenils dubslances coqtaned i In4 standerd, tare may be
olber repairererls apalicably o b prodwsls Rallemy wilhin #5 $00pe (2.9 Iranspoded Eurspean beglslahan and nationsd lewa,
regulaiars and sdmirssicalive prisigans) In o il he proviglong @ e EU Conzireclon Progucts Deedtlne. tese
raruirgments raed akss 10 be complied w th, wien s wdhibck (B dophy.

M TE 2 Art dfaanstive Jardaase of EurooschT Sl Jabietdl oo s g L Dange ey SullitdaE s g avaabie H he
s sl iinr el 58 Ol Sl e vss o IRy

P S R A R e e T R e s B e fia e fa el Jarmps Ly dangmadn him L

This annex has tue same scope 45 Clause 1 of this Eurdpean Starard wills ragard b L preductls corarad ., [
astablishes the conditiors. for 1he CE marking of hat rolled slhucioral shesl preducls ictanded for he use
incicaled bebow anc shows lha relevanl clauses applizable jaee Tatla 24 1)

Canstirusbpn Producl; Mol rolled sirecioral Sl producls
Irslerid e pges blelal alrgiioies gt it Goenpoade melal ang conirebe alruciures.

The reqairement o 3 cerlakn characteristc {6 not appliceHs i thase Meamber Siatas where thees arg no
raqulatory requiremerts on lhal characienstic for the isbend=d end == of lhe prodocd 0 bhis G35
menuiaciurars placing their producis on the market of ikese Member S51a1es are not obfiged o delermine wor
declare kA performanpe of thair prgdycts with regard tp ig gheraclenzli; and the opign “Ma parformance
determired” (NFD¥) in the infarmation accompanying the CE marking (see ZA4.3) may be used. The NPL
oREQA may nol be waed. howewer, whers e Thargensic |3 subect 103 mregholl ke
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Table ZA.1 — Ralevan) clauses

Esaentiel charactermilics Requirament Lavels andior Moited
clauses™ in this for claxsas
anolher] European
Stardard

Talerances on d'mensisns and sk aps 7.7 pasatail
Ekngat-an T54 ! hresheld values
Tansiks sirength a1 threshold values
Yizld sirengik. T34 hreshold valiRs
[mpact stremgh T21«733 threshald walues
Wekiak bly [(Tharmgal compoghong T=+«Ta1 bhrasknid values
Duragility {Chemigel composition) 7.2 +7d3 IHreshuald valuss

* I BH 10025-F 10 EM 100255 1hwe clayse numbers are the same.

ZAZ2 Procedura(s) for the attagtation of confermity of hot relled structural sieel

products

.21 Syslams of allestation ¢f conlommily

Thér &ytlabh(s) o atleclamon o conlcmmlty o7 kol fedad syeiuedl sheed produts sndlCsed n 7anle D6, In
accordance w#ilh the Decision o tha Commission 982 140EC of 1988-03-18 as givers in Arawy [ of he
vnaredats lor Stiuctural mslalls peoducts and ancillasas, 3 swewnoan Tabla 25 2 for tha irdicatad intandsad

ueosh amd releyvans levl sk ar slasses).

Table 24 2 = AHeslation of conformity syalans

Rt ealled  secdipns/profdas
ity warloog shapas (T L, H.
W, 21, cnaneeds, angle), Lat
peroducts (plale, S, sinp,
bars,

orn osile matal  arel
concraks sineclorcs

Produck(s) Innlerickend iz &) Lavela} or claasjaa) Albealathon of
confarmily
Eysbomys)
STRUCTURAL  METALLIC
SECTIONSFRODFILES b0 he uged o metd
sULChures o " at

faciary produclior contrel.

Fyalarm 2+ San Dieectiva SROBEEC (CPD) Arwea N 2 i), First possitility, indudivg cerificalian o
e Faclary productles sanerel by an approved bady oo B bacic of iLg inllial lrspeclion of Backny
ol faciory product an cealiol 25 wall 35 ol conliftueus survelllancs. assessmenl and apprival of

The attgstation of conformly o hod roled structeral sleel prodects 0 Table ZA 1 shall be based on ke
evaluation of confarmity progeduras indicaled o Tabke 2& 3 resalting from apsdication of 1he clawses of

Annex B of ths or olher Eurapean Slandand
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Table 24,3 <= Axsignmenl of avalualion of conformily 1aake for hed rofled structural steel products
urder $yiem e

Taszks Gontanl of tha tagk Evaluation of
-:unl'-u-rmil:,-

claysas 1o apply

Fectory prodacton contral Parameters rolded & all rolevand S Annes B I
(=PC) charpcharistics of Table 28,1
Tasks prder e . Tualararsas 0 JiMETSRn A S Annes O
re-;l:-nn:iblulg,- of | Ekial bepe Resling by the shapm, whorgation; lensiks
: e e strengihy; yisld stranglh; impas)

- the masulaciurar
e ' strongth; weldabil by [possibly)

! Teang of sampley Laker al A1l -wlavanl characleristos of S5ea Aanax B
the facars Taila 24,1

! Paramelars rejaied (o all relevanl
characlerizics of Table 241, in

Imitkal
ir-::ape:linn of cartcadar: Talarances on
faclory 2nd of dimenzian and shaps; elorgation; Sae Aanay B
| FPC tensila atrength; yiakd sirangth;
rpac strergihy weldability,
p Tasks uncarthe | s durability,
raspeans iy ol
Ire FPC af FRL ar |
ine pasls of Saramalers rakaled to all raberrart |

certilicalion bod,
! Continuows | charselenstice of Tabla Z8_1, in !

sunsg [lance, parlzular Toerantes on

BSSSSEmarn: Almeangson and shape; alangaticn; S S B
ard asproval  fianoale strength; weld strergih;
of FPC mpact sirength; weklatdlly;

Jurayility.

£ 22 EC certificats and declaratien of conlormily
Whsen compllance with e condilions of This an-es 5 achieved, and once Fa cotibad bady bas drawn up the
cerlficata menbsned Dalow [ manulasures o B's apent e£iabl shed in the Eurapean Econame: araa (EEA)

shal peapare and ralam 3 declaation of conformily. wfich snbiles e manvfaciume 1o affis e CE marking.
Thiz dezlaatwon shall ncuds:

- rame snc afdress ol e menufacturer, or Mz authonsed represeniaive gstablizhad in the EEA, and the
Flace of procuctsn.

- dexiriplion of the producl {lype, dmalkhcalion, use . .}, ared a copy of the infomation accompanying the GE
[k ] i:ir|g__

provgaonsg 1o swiuch Lhe prgdael sanfarms [e,g. At 28 af Ris Eurepean Shandand);
- paricular condions applcable to e cea of the product (2.9, provie'ons for use wrder certam condiboe 2
- numhee of e accompanying faciary greductioe coalral ol

r namea of, ang posilion bald oy e person empiwersg (G slgn the declaraton on rehalt of e maiufaciurer
ar hig swhonzed representatie.
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Tra daclaration shall ba acowmpaned by & faclory produechan control cerilicate, drawn wp by e notified body,
wisch shall eontan i 3ddion |0 b nlonmat an above, e Rllcwng

«  name and address of the ratifed Doy
numiger of Ihe: [aclory produclion cosbrl ceilicale;
conditipne and porod of wahdlty of the coribcate, whore apploabla;
rama of, and position hald by, the person smpéwarad bo ggn [he carficale,

The abiows rmenbarad declarqaan awl cedlfliate sheal be pwesenled in the officlal language or languagea of
ha hearnber State v whilch 1ne producl 15 1o B usad.

ZA.3 CE marking and laballing

The manufaciures er hig aulvrised represenialive asiablishad wihin b EEL o5 rasporsltie for e 3ifang of
Ihs CE marking. T CE mark reg Symbed b alfe shall B 0 asserdance #olh Crectres 9168EC and shall ba
shave om [he [Sonsiroction prodoet] (or wiwd nol posable © may be an the sccompany rg label, the
paskaming ar an [he A3ccompanyire commercal decunenls {inspadion documeant} see Table B 1} The
[lbowireg inbarrmaleon Sall ascem pary the CE marking symibsal;

id2ntfCAton imber of thie Cemiicanor DOy,
- namem o idenlify ng mark and regsierad addrass of the producear:
v sl b digim QF Wb wear i gl e nacang @ atllxed;

numbar of the EC carificate of cornfermity o lectory production conirod caificatla of relawent);

rereedneee b lhus Furapeean Slandardg,

descriplior al the procue: gensric name, malenal, dimensiona, ... and inlended u=e;

mifarmahon an ihosa raldanl sseelal chaaclarlstics lised m Table 2817 W 28 1.0 whsh aré 25 ba
declarad prasansd] as:

« pmducl designetign in accordance with the relevant dimenssanal telerance siandard accondirg 1o
EN 10023- 12004, Clauze &

-  praducldssegnatron (sea 42 o the Er 100 5-202004 1o BN 12552004 )

The “Hg peiyrmancs Jelarmised” (WPD agdicn may nol b ossd stesre he characieristic is subjecl 1o a
Ihwishedd lovel Othcreise, tha NPD cphion may be used when and wnare the chafacterztc, for & given
michdid use, is nod 2ubgect so ragulatory requirsments in the Membar Stebe of doatinaton.

Ficure Z&.1 gives an example of e ofarmatlcn o Re geess on Ihe prodie]. 1abed, packaging andior
COMmarcia docurments.
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CE gonfarmily markinyg, sansishng of the
4o spmbo! given i [iractuva
i QRBEEEL.
klerdificalion Nuneber of the corfificalion
Loy fattare ralavgn)
01234
Any Co Lid, PO Box 21, B-A050 MEme & ety Mark sno registored
aadrass o i progiaser
Fi Lot fwer dicuts of the yasr i whick o
e wess affied
01234-CPO-00234 Certificale aerrher fwheng rederam]
EH 100%:6-1 M. af Curapsan Shwnsand

Hal rolesd Sireciural sleel producls. Mheseantion of groduct
Inbarided oges: Bulding conskructione  gr phil At
BACIA BT .
Tolerances on  dimenskens and shaps: information an reguatad charsclenslics
Plalg EN 10020 Clasy A
Elongation
Tergile strangth
Yieki strangth t Steal §355M) — EH 100252
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DIN EN 10084:2008-06

National foreword

This standard has been prepared by Technical Committee ECISS/TC 23 “Steels for heat treatment, alloy
steels and free-cutting steels — Qualities and dimensions” (Secretariat: DIN, Germany).

The responsible German body involved in its preparation was the Normenausschuss Eisen und Stahl (Iron
and Steel Standards Committee), Subcommittee 05/1 Unlegierte und legierte Maschinenbaustéhle.

Amendments

This standard differs from DIN EN 10084:1998-06 as follows:

a)

b)

c)

d)

e)

f)

a)
h)

Seamless rolled rings have been included in Clause 1 “Scope” under semi-finished products.

Case-hardening steels according to this standard may now also be delivered in the normalized or
normalizing formed condition.

The phosphorus content of all alloy special steels has been reduced to 0,025 % max.; for steel grade
14NiCrMo13-4 the Mo content has been increased to 0,20 % to 0,30 %, and steel grade 20NiCrMo13-4
has been added.

The manufacturer has now the option to verify the hardenability by calculation, if a calculation formula is
available for the respective steel grade.

Where the verification of the fine grain structure is required, the manufacturer can provide this by stating
the minimum content of aluminium in the steel, provided the purchaser does not require verification
according to EN 1SO 643.

The microscopic non-metallic inclusions content is now determined in accordance with EN 10247.

Acceptance limits for macroscopic inclusions can now be agreed at the time of enquiry and order.

The standard has been editorially revised.

Previous editions

DIN 1661: 1924-09, 1929-06

DIN 1662: 1928-07, 1930-06

DIN 1662 Supplement 3: 1932-05

DIN 1663: 1936-05, 1939x-12

DIN 1663 Supplement 3: 1937-02, 1940-08

DIN 1663 Supplement 4: 1937-02, 1940-08

DIN 1664: 1941-05

DIN 1666: 1943-11

DIN 17210: 1951-12, 1959-01, 1969-12, 1986-09
DIN EN 10084: 1998-06
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Foreword

This document (EN 10084:2008) has been prepared by Technical Committee ECISS/TC 23 “Steels for heat
treatment, alloy steels and free-cutting steels - Qualities and dimensions”, the secretariat of which is held by
DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by October 2008, and conflicting national standards shall be withdrawn at
the latest by October 2008.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 10084:1998.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech Repub-
lic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden,
Switzerland and the United Kingdom.
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1 Scope

1.1 This European Standard gives the technical delivery requirements for:

— semi-finished products, hot formed, for example blooms, billets, slabs (see NOTE 2 and NOTE 3),

— bars (see NOTE 2),

— rod,

— wide flats, quarto plates,

— hot-rolled sheet/plate and strip,

— hammer and drop forgings (see NOTE 2),

manufactured from the case hardening non alloyed or alloyed steels (see NOTE 4) listed in Table 3 and sup-
plied in one of the heat treatment conditions given for the different types of products in Table 1, lines 2 to 7
and in one of the surface conditions given in Table 2.

The steels are in general intended for the fabrication of case-hardened (see Clause 3) machine parts.

NOTE 1 European Standards relating to steels complying with the requirements for the chemical composition in Ta-
ble 3 but which are supplied in other product forms or treatment conditions than given above or are intended for special
applications, and European Standards for similar steel grades are listed in the Bibliography.

NOTE2 Hammer-forged semi-finished products (blooms, billets, slabs, etc.), seamless rolled rings and hammer-forged
bars are included under semi-finished products or bars and not under the term "hammer and drop forgings".

NOTE 3  Special agreements shall be made when ordering non-deformed continuously cast semi-finished products.
NOTE 4 In accordance with EN 10020, the steels covered by this European Standard are special steels.

1.2 In special cases variations in these technical delivery requirements or additions to them may form the
subject of an agreement at the time of enquiry and order (see Annex A).

1.3 In addition to the specifications of this European Standard, the general technical delivery requirements
of EN 10021 are applicable, unless otherwise specified.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated refer-
ences, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

EN 10020, Definition and classification of grades of steel

EN 10021, General technical delivery conditions for steel products

EN 10027-1, Designation systems for steels - Part 1: Steel names

EN 10027-2, Designation systems for steel - Part 2: Numerical system

EN 10052, Vocabulary of heat treatment terms for ferrous products

EN 10079, Definition of steel products

Copyright Deutsches Institut fA%r Normung e. V.
Provided by IHS under license with DIN Licensee=ISATIS Group http://st2014.ir
No reproduction or networking permitted without license from IHS Not for Resale, 03/03/2014 12:03:45 MST



DIN EN 10084:2008-06
EN 10084:2008 (E)

EN 10160, Ultrasonic testing of steel flat product of thickness equal to or greater than 6 mm (reflection
method)

EN 10163-2, Delivery requirements for surface condition of hot-rolled steel plates, wide flats and sections -
Part 2: Plates and wide flats

EN 10204, Metallic products - Types of inspection documents
EN 10221, Surface quality classes for hot-rolled bars and rods - Technical delivery conditions

EN 10247:2007, Micrographic examination of the non-metallic inclusion content of steels using standard
pictures

prCEN/TR 10261, Iron and steel - Review of available methods of chemical analysis
EN 10308, Non destructive testing — Ultrasonic testing of steel bars

EN ISO 377, Steel and steel products - Location and preparation of samples and test pieces for mechanical
testing (1ISO 377:1997)

EN ISO 642, Steel - Hardenability test by end quenching (Jominy test) (ISO 642:1999)
EN ISO 643, Steels — Micrographic determination of the apparent grain size (ISO 643:2003)
EN ISO 6506-1, Metallic materials - Brinell hardness test - Part 1: Test method (ISO 6506-1:2005)

EN ISO 6508-1, Metallic materials - Rockwell hardness test - Part 1: Test method (scales A, B, C, D, E, F, G,
H, K, N, T) (ISO 6508-1:2005)

EN ISO 14284, Steel and iron - Sampling and preparation of samples for the determination of chemical com-
position (ISO 14284:1996)

3 Terms and definitions

For the purposes of this European Standard the terms and definitions given in EN 10020, EN 10021,
EN 10052, EN 10079, EN ISO 377 and EN 1SO 14284 and the following apply.

3.1

case-hardening steels

steels with a relatively low carbon content which are intended for carburising or carbonitriding and subsequent
hardening

NOTE Such steels, after treatment, are characterised by a high hardness surface layer and a tough core.

4 Classification and designation

4.1 Classification

All steels covered by this European Standard are classified according to EN 10020. Steel grades C10E, C10R,
C15E, C15R, C16E and C16R are non alloy special steels. All other steels covered by this European Stan-
dard are alloy special steels.
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4.2 Designation

4.2.1 Steel names

For the steel grades covered by this European Standard, the steel names as given in Table 3, Table 5 and
Table 6 are allocated in accordance with EN 10027-1.

4.2.2 Steel numbers

For the steel grades covered by this European Standard, the steel numbers as given in Table 3, Table 5 and
Table 6 are allocated in accordance with EN 10027-2.

5

Information to be supplied by the purchaser

5.1 Mandatory information

The following information shall be supplied by the purchaser at the time of enquiry and order:

a) quantity to be delivered,;

b) designation of the product form (e.g. round bar or square bar);

¢) number of the dimensional standard (see 7.6 and Annex B);

d) dimensions and tolerances on dimensions and shape and, if applicable, letters denoting relevant special
tolerances;

e) number of this European Standard (EN 10084);

f)  steel name or steel number (see 4.2);

g) standard designation for a test report 2.2 or, if required, any other type of inspection document in accor-
dance with EN 10204 (see 8.1).

5.2 Options

A number of options are specified in this European Standard and listed below. If the purchaser does not indi-
cate his wish to implement one of these options, the supplier shall supply in accordance with the basis specifi-
cation of this European Standard (see 5.1) any:

a)
b)

c)

d)
e)

f)

)}

particular heat-treatment condition at delivery (see 6.4.2 and Table 1);
particular surface condition at delivery (see 6.4.3 and Table 2);

requirement concerning minimum reduction ratio or minimum thickness deformation ratio of rolled and
forged products (see 6.3 and A.5);

verification of fine grain size (see 7.3.1, 8.2.3 and A.4);
requirement for the verification of non-metallic inclusion content (see 7.3.2, A.1 and Annex C);

requirement for restricted hardenability scatter bands for alloy steels (+HH, +HL-grades, see 7.1.2 and
Table 6);

verification of hardenability and if agreed the information about calculation of the hardenability (see 8.2.2);
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h) requirement for internal soundness (see 7.4 and A.2);

i) requirement relating to surface quality (see 7.5.3);

j)  requirement concerning suitability of bars and rod for bright drawing (see 7.5.4);
k) requirement relating to removal of surface defects (see 7.5.5);

[) requirement concerning special marking of the products (see clause 9 and A.6);
m) verification of the product analysis (see A.3).

EXAMPLE

20 round bars with nominal diameter 40 mm and the nominal length of 8 000 mm according to EN 10060 made of steel
grade 20MnCr5 (1.7147) according to EN 10084 in the heat treatment condition +A with surface condition +BC, test report
2.2 as specified in EN 10204

20 round bars EN 10060 - 40x8000
EN 10084 - 20MnCr5+A+BC
EN 10204 -2.2

or

20 round bars EN 10060 - 40x8000
EN 10084 - 1.7147+A+BC
EN 10204 - 2.2

6 Manufacturing process

6.1 Melting process

The type of melting process shall be left to the discretion of the manufacturer.

6.2 Deoxidation

All steels shall be killed.

6.3 Manufacture of the product
The manufacturing process route of the product shall be at the manufacturer’s discretion.

For minimum reduction ratio or minimum thickness deformation ratio of rolled and forged products see A.5.

6.4 Heat-treatment condition and surface finish at the time of delivery
6.4.1 Normal condition at delivery

Unless otherwise agreed at the time of enquiry and order, the products shall be delivered in the untreated, i.e.
hot formed, condition.

6.4.2 Particular heat-treatment condition

If so agreed at the time of enquiry and order, the products shall be delivered in one of the heat-treatment con-
ditions given in Table 1, line 3 to line 8.
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6.4.3 Particular surface condition

If so agreed at the time of enquiry and order, the products shall be supplied in one of the special surface con-
ditions given in Table 2, line 3 to line 7.

6.5 Cast separation

The products shall be delivered as separated by cast.

7 Requirements

7.1 Chemical composition, hardness and hardenability

7.1.1 Table 1 gives a survey on combinations of usual heat-treatment conditions at delivery, product forms
and requirements according to Table 3 to Table 7 (chemical composition, hardenability, maximum hardness,
hardness range).

7.1.2 Unless otherwise agreed for alloy steels the hardenability requirements given in Table 5 apply. If
agreed at the time of enquiry and order alloy steels with restricted hardenability scatter bands given in Table 6
shall be supplied.

7.2 Technological properties

7.2.1 Machinability
All steels are machinable in the conditions “soft annealed”, “treated to hardness range”, “treated to fer-
rite/pearlite structure and hardness range” and "normalized".

Where improved machinability is required, the grades with a specified sulphur range should be ordered. (See
also Table 3, footnote c).

7.2.2  Shearability of semi-finished products and bars

7221 Under suitable shearing conditions (preheating, application of blades with a profile adapted to that
of the product, etc.) all steels are shearable in the condition “soft annealed”.

7.2.2.2 The steel types 28Cr4, 28CrS4, 20MnCr5, 20MnCrS5, 22CrMoS3-5, 20MoCr3, 20MoCrS3,
20MoCr4, 20MoCrS4, 16NiCr4, 16NiCrS4, 18NiCr5-4, 17CrNi6-6, 15NiCr13, 17NiCrMo6-4, 17NiCrMoS6-4,
20NiCrMoS6-4, 18CrNiMo7-6, 14NiCrMo13-4 and 20NiCrMo13-4 and the corresponding grades with require-
ments on hardenability (see Table 5 and Table 6), are, under suitable conditions, also shearable when sup-
plied in the "treated to improve shearability" condition with the hardness requirements given in Table 7.

7.2.2.3 The non alloyed steels and the steels 17Cr3, 17CrS3, 16MnCr5, 16MnCrS5, 16MnCrB5, 18CrMo4,

18CrMoS4, 10NiCr5-4, 20NiCrMo2-2, 20NiCrMoS2-2 and the corresponding grades with requirements on
hardenability (see Table 5 and Table 6) are shearable in the untreated condition under suitable conditions.

7.3 Structure

7.3.1 Grain size

Unless otherwise agreed the steel shall show a fine grain structure with an austenitic grain size of 5 or finer
(see 8.2.3 and A.4).
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7.3.2 Non-metallic inclusions

7.3.2.1  Microscopic inclusions

The steels shall have a degree of cleanliness corresponding to the special steel quality (see A.1.1 and An-
nex C).

7.3.2.2 Macroscopic inclusions

As freedom from macroscopic inclusions cannot be ensured in any steel, requirements to verify the level pre-
sent may be agreed at the time of enquiry and order (see Annex A.1.2).

7.4 Internal soundness
Where appropriate, requirements relating to the internal soundness of products shall be agreed at the time of
enquiry and order, if possible with reference to European standards. EN 10160 specifies requirements of ul-

trasonic testing of flat products of thickness equal to or greater than 6 mm and EN 10308 specifies require-
ments of ultrasonic testing of steel bars (see A.2).

7.5 Surface condition
7.5.1 All products shall have a surface finish appropriate to the manufacturing processes applied.

7.5.2 Minor surface imperfections which can occur also under normal manufacturing conditions, such as
scores originating from rolled-in scale in the case of hot-rolled products, shall not be regarded as defects.

7.5.3 Where appropriate, requirements relating to the surface quality of the products shall be agreed on at
the time of enquiry and order, in the case of hot-rolled bars and rods with reference to EN 10221, in the case
of plate/sheet with reference to EN 10163-2.

NOTE It is more difficult to detect and eliminate surface discontinuities from coiled products than from cut lengths.
This should be taken into account when agreements on surface quality are made.

7.5.4 If suitability of bars, wide flats and rod for bright drawing is required, this shall be agreed at the time of
enquiry and order.

7.5.5 The removal of surface defects by welding is only permitted with the approval of the purchaser or his
representative.

The method and permissible depth of defect removal, where appropriate, shall be agreed upon at the time of
enquiry and order.

7.6 Dimensions, tolerances on dimensions and shape

The nominal dimensions, tolerances on dimensions and shape for the product shall be agreed at the time of
enquiry and order, if possible, with reference to the dimensional standards applicable (see Annex B).

8 Inspection and testing

8.1 Types and contents of inspection documents

8.1.1 Products complying with this European Standard shall be ordered and delivered with one of the in-
spection documents as specified in EN 10204. The type of document shall be agreed upon at the time of en-
quiry and order. If the order does not contain any specification of this type, a test report shall be issued.
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8.1.2 If, in accordance with the agreements made at the time of enquiry and order, a test report 2.2 is to be
issued, it shall contain the following information:

a) confirmation that the material complies with the requirements of the order;
b) results of the cast analysis for all the elements specified in Table 3 for the steel grade concerned.

8.1.3 If, in accordance with the order agreements, inspection certificate 3.1 or 3.2 is to be issued, the spe-
cific tests described in 8.2 shall be carried out and the results shall be confirmed in the inspection certificate.

In addition, the inspection certificate shall include the following information:
a) the confirmation that the material complies with the requirements of the order;

b) manufacturer's results for the cast analysis of all elements specified in Table 3 for the steel grade con-
cerned, see Table 9;

c) results of inspections and tests ordered as a result of supplementary options (see Annex A);

d) symbol letters or numbers relating the inspection certificates, test pieces and products to each other.

8.2 Specific inspection and testing
8.2.1 Verification of hardness

For non alloy steels, the hardness requirements given in Table 1, column 8, sub-clause 2, shall be verified
(see also Table 7 and Table 9).

8.2.2 Verification of hardenability

For alloy steels as far as available the manufacturer has the option to verify the hardenability by calculation.
The calculation method is left to the discretion of the manufacturer. If agreed at the time of enquiry and order
the manufacturer shall give sufficient information about the calculation for the customer to confirm the result.

If for certain steel grades a calculation formula is not available or in the case of dispute an end quench harde-
nability test shall be carried out in accordance with EN ISO 642 and Table 9. The temperature for quenching
shall comply with Table 8 of this document. The hardness values shall be determined in accordance with
EN ISO 6508-1, method C.

8.2.3 Verification of austenitic grain size

If the verification of fine grain structure is agreed at the time of enquiry and order, the verification of the aus-
tenitic fine grain size shall be made according to A.4.

8.2.4 Visual and dimensional inspection
A sufficient number of products shall be inspected to ensure compliance with the specification.
8.2.5 Retests

See EN 10021.

9 Marking

The manufacturer shall mark the products or the bundles or boxes in a suitable way so that it is possible to
determine the cast, the steel grade and the origin of the delivery (see A.6).
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Table 1 — Combinations of usual heat-treatment conditions at delivery, product forms and requirements according to Tables 3to 7

1 2 3 4 5 6 7 8 9 10
x = Applicable for Applicable requirements for
Heat-treatment Hammer Non alloy steel grades Alloy steel grades
condition at Symbol Semi- Flat and y g y g Remarks
delivery finished Bars Rod roducts | drop for-
products P P 1. 2. 1 2 3.
gings
None

Untreated or + U X X X X X -
Treated to im- Col
prove sheara- +S X X - - - o+ug1 n
bility
Soft led +A X X X X X Column

Ot anneale Chemical com- Brinell +A As in column 8 Hardenability Observe

position accord- hardness (see footnote values according | also options
Treated to ) ing to Tables 3 | according | Column to Table 5 or Table |  given in
+TH X X X X b to Table 3)
hardness range and 4 to +TH 6 Annex A.
Treated to fer- Table 7
rite-pearlite +EP i X ) ) X Column
structure and +FP
hardness range
Column
add - - - -

Normalized +N X +N
Others Other treatment conditions, for example certain annealing conditions to achieve a certain structure, may be agreed at the time of enquiry and order.

The condition "annealed for spheroidal carbides (+AC) ", as required for cold heading and cold extrusion, is covered by EN 10263-4.

Normalizing may be replaced by normalizing forming.

11
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Table 2 — Surface condition at delivery

1 2 3 4 5 6 7 8 9
X = in general applicable for
hammer
1 Surface condition at delivery Symbol Semi-finished flat and drop Notes
products such as bars rods roducts forgings
blooms, billets P (see 1.1,
Note 2)
Unless None
2 otherwise Hot worked or X X X X X -
agreed + HW
3 L_Jnformed con- +CC X ) ) ) ) :
tinuously cast
4 H|2It< Iv(\e/grked and +PI ) ) X X ) a
Particular p
conditions
5 . Hot worked and
supplied blast cleaned +BC X X X X X a
by agreement
6 Hot worked and
rough ma- + RM - X X - X a
chined
7 Others - - X X X X -
a8  In addition certain surface treatments like oiled or limed or phosphated may be agreed.
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Table 3 — Steel grades and chemical composition (cast analysis)

Steel grade % by mass® P €
Si P .
Name Number C Mn S Cr Mo Ni B
max. max.

C10E 1.1121 0,07 to 0,13 0,40 0,30 to 0,60 0,035 <0,035 - - - -
C10R 1.1207 0,07 to 0,13 0,40 0,30 to 0,60 0,035 0,020 to 0,040 - - - -
C15E 1.1141 | 0,12t0 0,18 0,40 |[0,30t00,60 | 0,035 <0,035 - - - -
C15R 1.1140 | 0,12t0 0,18 0,40 |[0,30t00,60 | 0,035 0,020 to 0,040 - - - -
Cl6E 1.1148 0,121t0 0,18 0,40 0,60 to 0,90 0,035 <0,035 - - - -
C16R 1.1208 0,121t0 0,18 0,40 0,60 to 0,90 0,035 0,020 to 0,040 - - - -
17Cr3 1.7016 = 0,035

0,14 to 0,20 0,40 [ 0,60t00,90 | 0,025 0,70 to 1,00 - - -
17CrS3 1.7014 0,020 to 0,040
28Cr4 1.7030 < 0,035

0,24 t0 0,31 0,40 |[0,60t00,90 | 0,025 0,90to 1,20 - - -
28CrS4 1.7036 0,020 to 0,040
16MnCr5 1.7131 <0,035

0,14 t0 0,19 0,40 1,00to 1,30 0,025 0,80to0 1,10 - - -
16MnCrS5 1.7139 0,020 to 0,040

0,0008 to

16MnCrB5 1.7160 | 0,14t0 0,19 0,40 |[1,00t01,30 | 0,025 <0,035 0,80to 1,10 - - 0.00504
20MnCr5 1.7147 <0,035

0,17 to 0,22 0,40 1,10to 1,40 0,025 1,00to 1,30 - - -
20MnCrS5 1.7149 0,020 to 0,040
18CrMo4 1.7243 <0,035

0,151t0 0,21 0,40 0,60 to 0,90 0,025 0,90to0 1,20 0,151t0 0,25 - -
18CrMoS4 1.7244 0,020 to 0,040

22CrMoS3-5 1.7333 0,190 0,24 0,40 [ 0,70t0 1,00 | 0,025 0,020 to 0,040 0,70 to 1,00 0,40 t0 0,50 - -

20MoCr3 1.7320 <0,035

0,17t0 0,23 0,40 | 0,60to 0,90 0,025 0,40 t0 0,70 0,30to 0,40 - -
20MoCrS3 1.7319 0,020 to 0,040
20MoCr4 1.7321 <0,035

0,17t0 0,23 0,40 | 0,70to 1,00 0,025 0,30 to 0,60 0,40 to 0,50 - -
20MoCrs4 1.7323 0,020 to 0,040
16NiCr4 15714 <0,035

0,13t0 0,19 0,40 | 0,70to 1,00 0,025 0,60 to 1,00 - 0,80to 1,10 -
16NiCrs4 1.5715 0,020 to 0,040
10NiCr5-4 1.5805 0,07 to0 0,12 0,40 | 0,60to 0,90 0,025 <0,035 0,90to0 1,20 - 1,20 to 1,50 -
18NiCr5-4 1.5810 0,160 0,21 0,40 | 0,60to 0,90 0,025 <0,035 0,90to 1,20 - 1,20to 1,50 -
17CrNi6-6 1.5918 0,14 t0 0,20 0,40 | 0,50t0 0,90 0,025 <0,035 1,40t0 1,70 - 1,40t0 1,70 -
15NiCr13 1.5752 0,14 t0 0,20 0,40 | 0,40t00,70 0,025 <0,035 0,60 to 0,90 - 3,00 to 3,50 -
20NiCrMo2-2 1.6523 <0,035

0,17t0 0,23 0,40 | 0,65t00,95 0,025 0,35t0 0,70 0,15t0 0,25 0,40t0 0,70 -
20NiCrMoS2-2 | 1.6526 0,020 to 0,040
17NiCrMo6-4 1.6566 <0,035

0,14 t0 0,20 0,40 | 0,60to 0,90 0,025 0,80to0 1,10 0,15t0 0,25 1,20to 1,50 -
17NiCrMoS6-4 | 1.6569 0,020 to 0,040

20NiCrMoS6-4 | 1.6571 0,16 to 0,23 0,40 | 0,50t0 0,90 0,025 0,020 to 0,040 0,60 to 0,90 0,251t0 0,35 1,40t0 1,70 -

18CrNiMo7-6 1.6587 0,15t0 0,21 0,40 | 0,50t0 0,90 0,025 <0,035 1,50to0 1,80 0,251t0 0,35 1,40t0 1,70 -
14NiCrMo13-4 | 1.6657 0,11t0 0,17 0,40 | 0,30to 0,60 0,025 <0,035 0,80to0 1,10 0,20 to 0,30 3,00 to 3,50 -
20NiCrMo13-4 [ 1.6660 0,17t0 0,22 0,40 | 0,30to 0,60 0,025 <0,035 0,80t0 1,20 0,30 to 0,50 3,00 to 3,50 -
a

Elements not quoted in this table shall not be intentionally added to the steel without the agreement of the purchaser, other than for the purpose of finishing
the heat. All reasonable precautions shall be taken to prevent the addition of such elements from scrap or other material used in manufacture which affect
the hardenability, mechanical properties and applicability.

b Where requirements are made on hardenability (see Table 5 and Table 6), slight deviations from the limits for the cast analysis are permitted, except for
phosphorus and sulphur; these deviations shall, however, not exceed in the case of carbon + 0,01 % and in all other cases the values acc. to table 4.

¢ Steels with improved machinability as a result of the addition of higher sulphur contents up to around 0,10 % S (including resulphurized steels with con-
trolled inclusion content (e.g. Ca-treatment)) (modern method) or lead may be supplied on request. In the first case the upper limit for the manganese con-
tent may be increased by 0,15 %.

d

Boron is in this case added not for increase of hardenability but to improve the toughness of the case hardened zone.
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Table 4 — Permissible deviations between the product analysis and the limiting values given
in Table 3 for the cast analysis

Permissible maximum Permissible deviation?
Element content in the cast analysis
% by mass % by mass
C <0,31 + 0,02
Si <0,40 + 0,03
<1,00 + 0,04
Mn
>1,00=<1,40 + 0,05
P <0,035 + 0,005
S <0,040 +0,005P
Cr <1,80 + 0,05
<0,30 + 0,03
Mo
>0,30=<0,50 + 0,04
) <2,00 + 0,05
Ni
> 2,00 =< 3,50 + 0,07
B < 0,0050 + 0,0005
&+ means that in one cast the deviation can occur over the upper value or under the
lower value of the specified range in Table 3, but not both at the same time.
b For steels with a specified sulphur range (0,020 % to 0,040 % according to cast analysis),
the permissible deviation is + 0,005 %.
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Table 5 — Hardness limits for steel types with specified (hormal) hardenability (+H-grades; see 7.1)
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Steel grade Limits of Hardness HRC at a distance from quenched end of test piece (in millimetres) of
Name Number range | 15 | 3 5 7 9 11 | 13 | 15 | 20 | 25 | 30 | 35 | 40
17Cr3+H 1.7016+H max. 47 44 40 33 29 27 25 24 23 21 - - -
17CrS3+H 1.7014+H min. 39 35 25 20 - - - - - - - - -
28Cr4+H 1.7030+H max. 53 52 51 49 45 42 39 36 33 30 29 28 27
28CrS4+H 1.7036+H min. 45 43 39 29 25 22 20 - - - - - -
16MnCr5+H 1.7131+H max. 47 46 44 41 39 37 35 33 31 30 29 28 27
16MnCrS5+H 1.7139+H min. 39 36 31 28 24 21 - - - - - - -
max. 47 46 44 41 39 37 35 33 31 30 29 28 27
16MnCrB5+H 1.7160+H
min. 39 36 31 28 24 21 - - - - - - -
20MnCr5+H 1.7147+H max. 49 49 48 46 43 42 41 39 37 35 34 33 32
20MnCrS5+H 1.7149+H min. 41 39 36 33 30 28 26 25 23 21 - - -
18CrMo4+H 1.7243+H max. 47 46 45 42 39 37 35 34 31 29 28 27 26
18CrMoS4+H 1.7244+H min. 39 37 34 30 27 24 22 21 - - - - -
max. 50 49 48 47 45 43 41 40 37 35 34 33 32
22CrMoS3-5+H 1.7333+H
min. 42 41 37 33 31 28 26 25 23 22 21 20 -
20MoCr3+H 1.7320+H max. 49 47 45 40 35 32 31 30 28 26 25 24 23
20MoCrS3+H 1.7319+H min. 41 38 34 28 22 20 - - - - - - -
20MoCr4+H 1.7321+H max. 49 47 44 41 38 35 33 31 28 26 25 24 24
20MoCrS4+H 1.7323+H min. 41 37 31 27 24 22 - - - - - - -
16NiCr4+H 1.5714+H max. 47 46 44 42 40 38 36 34 32 30 29 28 28
16NiCrS4+H 1.5715+H min. 39 36 33 29 27 25 23 22 20 - - - -
max. 41 39 37 34 32 30 - - - - - - -
10NiCr5-4+H 1.5805+H
min. 32 27 24 22 - - - - - - - - -
max. 49 48 46 44 42 39 37 36 34 32 31 31 30
18NiCr5-4+H 1.5810+H
min. 41 39 35 32 29 27 25 24 21 20 - - -
max. 47 47 46 45 43 42 41 39 37 35 34 34 33
17CrNi6-6+H 1.5918+H
min. 39 38 36 35 32 30 28 26 24 22 21 20 20
max. 48 48 48 47 45 44 42 41 38 35 34 34 33
15NiCr13+H 1.5752+H
min. 41 41 41 40 38 36 33 30 24 22 22 21 21
20NiCrMo2-2+H 1.6523+H max. 49 48 45 42 36 33 31 30 27 25 24 24 23
20NiCrMoS2-2+H 1.6526+H min. 41 37 31 25 22 20 - - - - - - -
17NiCrMo6-4+H 1.6566+H max. 48 48 47 46 45 44 42 41 38 36 35 34 33
17NiCrMoS6-4+H 1.6569+H min. 40 40 37 34 30 28 27 26 24 23 22 21 -
max. 49 49 48 48 47 47 46 44 41 39 38 37 36
20NiCrMoS6-4+H 1.6571+H
min. 41 40 39 36 33 30 28 26 23 21 - - -
max. 48 48 48 48 47 47 46 46 a4 43 42 41 41
18CrNiMo7-6+H 1.6587+H
min. 40 40 39 38 37 36 35 34 32 31 30 29 29
max. 47 47 46 46 46 46 46 45 43 42 40 39 38
14NiCrMo13-4+H 1.6657+H
min. 39 39 37 36 36 36 35 33 31 30 28 27 26
max. 53 52 52 51 51 51 51 51 51 50 50 50 49
20NiCrMo13-4+H 1.6660+H
min. 43 42 42 41 41 41 41 41 41 40 40 40 39
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Table 6 — Hardness limits for steel types with restricted hardenability scatterbands
(+HH- and +HL-grades, see 7.1)

Steel grade Limits of Hardness HRC at a distance from quenched end of test piece (in millimetres) of
Name Number range 1 15 | 3 5 7 9 11 | 13 | 15 | 20 | 25 | 30 | 35 | 40
17Cr3+HH 1.7016+HH max. 47 44 40 33 29 27 25 24 23 21 - - -
17CrS3+HH 1.7014+HH min 42 38 30 24 20 - - - - - - - -
17Cr3+HL 1.7016+HL max. 44 41 35 29 25 23 21 20 - - - - -
17CrS3+HL 1.7014+HL min 39 35 25 20 - - - - - - . - -
28Cr4+HH 1.7030+HH max. 53 52 51 49 45 42 39 36 33 30 29 28 27
28CrS4+HH 1.7036+HH min 48 46 43 36 32 29 26 23 20 - - - -
28Cr4+HL 1.7030+HL max. 50 49 47 42 38 35 33 30 27 24 23 22 21
28CrS4+HL 1.7036+HL min 45 43 39 29 25 22 20 - - - - - -
16MnCr5+HH 1.7131+HH max. 47 46 44 41 39 37 35 33 31 30 29 28 27
16MnCrS5+HH 1.7139+HH min 42 39 35 32 29 26 24 22 20 - - - -
16MnCr5+HL 1.7131+HL max. 44 43 40 37 34 32 30 28 26 25 24 23 22
16MnCrS5+HL 1.7139+HL min 39 36 31 28 24 21 - - - - - - -
max. 47 46 44 41 39 37 35 33 31 30 29 28 27
16MnCrB5+HH 1.7160+HH
min 42 39 35 32 29 26 24 22 20 - - - -
max. 44 43 40 37 34 32 30 28 26 25 24 23 22
16MnCrB5+HL 1.7160+HL
min 39 36 31 28 24 21 - - - - - - -
20MnCr5+HH 1.7147+HH max. 49 49 48 46 43 42 41 39 37 35 34 33 32
20MnCrS5+HH 1.7149+HH min 44 42 40 37 34 33 31 30 28 26 25 24 23
20MnCr5+HL 1.7147+HL max. 46 46 44 42 39 37 36 34 32 30 29 28 27
20MnCrS5+HL 1.7149+HL min 41 39 36 33 30 28 26 25 23 21 - - -
18CrMo4+HH 1.7243+HH max. 47 46 45 42 39 37 35 34 31 29 28 27 26
18CrMoS4+HH 1.7244+HH min 42 40 38 34 31 28 26 25 22 20 - - -
18CrMo4+HL 1.7243+HL max. 44 43 41 38 35 33 31 30 27 25 24 23 22
18CrMoS4+HL 1.7244+HL min 39 37 34 30 27 24 22 21 - - - - -
max. 50 49 48 47 45 43 41 40 37 35 34 33 32
22CrMoS3-5+HH 1.7333+HH
min 45 44 41 38 36 33 31 30 28 26 25 24 23
max. 47 46 44 42 40 38 36 35 32 31 30 29 28
22CrMoS3-5+HL 1.7333+HL
min 42 41 37 33 31 28 26 25 23 22 21 20 -
20MoCr3+HH 1.7320+HH max. 49 47 45 40 35 32 31 30 28 26 25 24 23
20MoCrS3+HH 1.7319+HH min 44 41 38 32 26 24 23 22 20 - - - -
20MoCr3+HL 1.7320+HL max. 46 44 41 36 31 28 27 26 24 22 21 20 -
20MoCrS3+HL 1.7319+HL min 41 38 34 28 22 20 - - - - - - -
20MoCr4+HH 1.7321+HH max. 49 47 44 41 38 35 33 31 28 26 25 24 24
20MoCrS4+HH 1.7323+HH min 44 40 35 32 29 26 24 22 - - - - -
20MoCr4+HL 1.7321+HL max. 46 44 40 36 33 31 29 27 24 22 21 20 20
20MoCrS4+HL 1.7323+HL min 41 37 31 27 24 22 - - - - - - -
16NiCr4+HH 1.5714+HH max. 47 46 44 42 40 38 36 34 32 30 29 28 28
16NiCrS4+HH 1.5715+HH min 42 39 37 33 31 29 27 26 24 22 21 20 20
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Table 6 (continued)
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Steel grade Limits of Hardness HRC at a distance from quenched end of test piece (in millimetres) of
Name Number range 1 15 | 3 5 7 9 117 | 13 | 15 | 20 | 25 | 30 | 35 | 40
16NiCr4+HL 1.5714+HL max. 44 43 40 38 36 34 32 30 28 26 25 24 24
16NiCrS4+HL 1.5715+HL min. 39 36 33 29 27 25 23 22 20 - - - -
max. 41 39 37 34 32 30 - - - - - - -
10 NiCr5-4+HH 1.505+HH
min. 33 29 26 24 21 20 - - - - - - -
max. 38 35 32 30 27 25 - - - - - - -
10NiCr5-4+HL 1.5805+HL
min. 32 27 24 22 - - - - - - - - -
max. 49 48 46 44 42 39 37 36 34 32 31 31 30
18NiCr5-4+HH 1.5810+HH
min. 44 42 39 36 33 31 29 28 25 24 23 23 22
max. 46 45 42 40 38 35 33 32 30 28 27 27 26
18NiCr5-4+HL 1.5810+HL
min. 41 39 35 32 29 27 25 24 21 20 - - -
max. 47 47 46 45 43 42 41 39 37 35 34 34 33
17CrNi6-6+HH 1.5918+HH
min. 42 41 39 38 36 34 32 30 28 26 25 25 24
max. 44 44 43 42 39 38 37 35 33 31 30 29 29
17CrNi6-6+HL 1.5918+HL
min. 39 38 36 35 32 30 28 26 24 22 21 20 20
max. 48 48 48 47 45 44 42 41 38 35 34 34 33
15NiCr13+HH 1.5752+HH
min. 43 43 43 42 40 39 36 34 29 26 26 25 25
max. 46 46 46 45 43 41 38 37 33 31 30 30 29
15NiCr13+HL 1.5752+HL
min. 41 41 41 40 38 36 33 30 24 22 22 21 21
20NiCrMo2-2+HH 1.6523+HH max. 49 48 45 42 36 33 31 30 27 25 24 24 23
20NiCrMoS2-2+HH 1.6526+HH min. 44 41 36 31 27 24 22 21 - - - - -
20NiCrMo2-2+HL 1.6523+HL max. 46 44 40 36 31 29 27 26 23 21 20 20 -
20NiCrMoS2-2+HL 1.6526+HL min. 41 37 31 25 22 20 - - - - - - -
17NiCrMo6-4+HH 1.6566+HH max. 48 48 47 46 45 44 42 41 38 36 35 34 33
17NiCrMoS6-4+HH 1.6569+HL min. 43 43 40 38 35 33 32 31 29 27 26 25 24
17NiCrMo6-4+HL 1.6566+HL max. 45 45 44 42 40 39 37 36 33 32 31 30 29
17NiCrMoS6-4+HL 1.6569+HL min. 40 40 37 34 30 28 27 26 24 23 22 21 -
max. 49 49 48 48 47 47 46 44 41 39 38 37 36
20NiCrMoS6-4+HH 1.6571+HH
min. 44 43 42 40 38 36 34 32 29 27 26 25 24
max. 46 46 45 44 42 41 40 38 35 33 32 31 30
20NiCrMoS6-4+HL 1.6571+HL
min. 41 40 39 36 33 30 28 26 23 21 - - -
max. 48 48 48 48 47 47 46 46 44 43 42 41 41
18CrNiMo7-6+HH 1.6587+HH
min. 43 43 42 41 40 40 39 38 36 35 34 33 33
max. 45 45 45 45 44 43 42 42 40 39 38 37 37
18CrNiMo7-6+HL 1.6587+HL
min. 40 40 39 38 37 36 35 34 32 31 30 29 29
max. 47 47 46 46 46 46 46 45 43 42 40 39 38
14NiCrMo13-4+HH 1.6657+HH
min. 42 42 40 39 39 39 39 37 35 34 32 31 30
max. 44 44 43 43 43 43 42 41 39 38 36 35 34
14NiCrMo13-4+HL 1.6657+HL
min. 39 39 37 36 36 36 35 33 31 30 28 27 26
max. 53 52 52 51 51 51 51 51 51 50 50 50 49
20NiCrMo13-4+HH 1.6660+HH
min. 44 44 44 43 43 43 43 43 43 42 42 42 41
max. 50 50 50 49 49 49 49 49 49 48 48 48 47
20NiCrMo13-4+HL 1.6660+HL
min. 43 42 42 41 41 41 41 41 41 40 40 40 39
17
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Table 7 — Hardness requirements for products delivered in the conditions 'treated to improve
shearability' (+S), ' soft annealed' (+A), 'treated to hardness range' (+TH), 'treated to ferrite-pearlite
structure and hardness range' (+FP) or 'normalized’ (+N)

Steel grade Brinell hardness (HBW) in the condition
+TH +FP +N
Name Number *S *A
max. max. min. max. min. max. min. max.
C10E 1.1121
- 131 - - - - 85 140
C10R 1.1207
C15E 1.1141
- 143 - - - - 95 150
C15R 1.1140
C16E 1.1148
- 156 - - - - 100 155
C16R 1.1208
17Cr3 1.7016
a 174 - - - - - -
17CrS3 1.7014
28Cr4 1.7030
255 217 166 217 156 207 - -
28CrS4 1.7036
16MnCr5 1.7131
a 207 156 207 140 187 138 187
16MnCrS5 1.7139
16MnCrB5 1.7160 a 207 156 207 140 187 138 187
20MnCr5 1.7147
255 217 170 217 152 201 140 201
20MnCrS5 1.7149
18CrMo4 1.7243
a 207 156 207 140 187 - -
18CrMoS4 1.7244
22CrMoS3-5 1.7333 255 217 170 217 152 201 - -
20MoCr3 1.7320
255 217 160 205 145 185 - -
20MoCrS3 1.7319
20MoCr4 1.7321
255 207 156 207 140 187 - -
20MoCrS4 1.7323
16NiCr4 1.5714
255 217 166 217 156 207 - -
16NiCrs4 1.5715
10NiCr5-4 1.5805 a 192 147 197 137 187 - -
18NiCr5-4 1.5810 255 223 170 223 156 207 - -
17CrNi6-6 1.5918 255 229 175 229 156 207 - -
15NiCr13 1.5752 255 229 179 229 166 217 - -
20NiCrMo2-2 1.6523
a 212 161 212 149 194 - -
20NiCrMoS2-2 1.6526
17NiCrMo6-4 1.6566
255 229 179 229 149 201 - -
17NiCrMoS6-4 1.6569
20NiCrMoS6-4 1.6571 255 229 179 229 154 207 - -
18CrNiMo7-6 1.6587 255 229 179 229 159 207 - -
14NiCrMo13-4 1.6657 255 241 187 241 166 217 - -
20NiCrMo13-4 1.6660 277 255 207 255 197 241 - -
a4  see7.223.
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Table 8 — Conditions for heat treating test bars and treatment of the steels

Steel grade End quench test | Carburizing | Core-hardening | Case-hardening | Tempering®
Austenitizing temperatureb temperaturec'd temperature® d
Name Number temperature &
°C °C °C °C °C
C10E 1.1121
- 880 to 980 880 to 920 780 to 820 150 to 200
CI10R 1.1207
C15E 1.1141
- 880 to 980 880 to 920 780 to 820 150 to 200
C15R 1.1140
C16E 1.1148
- 880 to 980 880 to 920 780 to 820 150 to 200
C16R 1.1208
17Cr3 1.7016
880 880 to 980 860 to 900 780 to 820 150 to 200
17CrS3 1.7014
28Cr4 1.7030
850 880 to 980 860 to 900 780 to 820 150 to 200
28CrS4 1.7036
16MnCr5 1.7131
870 880 to 980 860 to 900 780 to 820 150 to 200

16MnCrS5 1.7139

16MnCrB5 1.7160 870 880 to 980 860 to 900 780 to 820 150 to 200

20MnCr5 1.7147

870 880 to 980 860 to 900 780 to 820 150 to 200

20MnCrS5 1.7149

18CrMo4 1.7243

880 880 to 980 860 to 900 780 to 820 150 to 200

18CrMoS4 1.7244

22CrMoS3-5 1.7333 900 880 to 980 860 to 900 780 to 820 150 to 200

20MoCr3 1.7320

880 880 to 980 860 to 900 780 to 820 150 to 200

20MoCrS3 1.7319

20MoCr4 1.7321

910 880 to 980 860 to 900 780 to 820 150 to 200

20MoCrS4 1.7323

16NiCr4 15714
! 880 880 to 980 850 to 890 780 to 820 150 to 200

16NiCrS4 1.5715

10NiCr5-4 1.5805 880 875 to 925 830 to 860 780 to 810 150 to 200

18NiCr5-4 1.5810 880 880 to 980 840 to 880 780 to 820 150 to 200

17CrNi6-6 1.5918 870 880 to 980 830 to 870 780 to 820 150 to 200

15NiCr13 1.5752 880 880 to 980 840 to 880 780 to 820 150 to 200

20NiCrMo2-2 1.6523
- 920 880 to 980 860 to 900 780 to 820 150 to 200

20NiCrMoS2-2 1.6526

17NiCrMo6-4 1.6566
- 880 880 to 980 830 to 870 780 to 820 150 to 200

17NiCrMoS6-4 1.6569

20NiCrMoS6-4 1.6571 880 880 to 980 830 to 870 780 to 820 150 to 200

18CrNiMo7-6 1.6587 860 880 to 980 830 to 870 780 to 820 150 to 200

14NiCrMo13-4 1.6657 880 880 to 980 840 to 880 780 to 820 150 to 200

20NiCrMo13-4 1.6660 850 880 to 980 825 to 880 800 to 850 150 to 200

NOTE The temperatures given for carburizing, core-hardening, case-hardening and tempering are for guidance; the actual

temperatures chosen should be those that will give the properties required.

a  Time for austenitizing as a guide: 30 to 35 minutes.

b The carburizing temperature will depend on the chemical composition of the steel, the mass of the product, and the carburizing
medium. If the steels are direct hardened, in general, a temperature of 950 °C is not exceeded. For special procedures, for
example under vacuum, higher temperatures (for example 1 020 °C to 1 050 °C) are not unusual.

¢ When applying the single quench method, the steel is to be quenched from the carburizing temperature or a lower temperature. The
lower hardening temperatures are in each case to be preferred, in particular when there is risk of distortion.

d The kind of quenching agent depends on, for example, the shape of the products, the cooling conditions and the amount of furnace
filling.

e Time for tempering as a guide: 1 h minimum.
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Table 9 —Test conditions for the verification of the requirements given in column 1

NOTE Verification of the requirements is only necessary if an inspection certificate is ordered and if the requirement
is applicable according to Table 1, column 8 or column 9.
1 2 3 4 5 6
Requirements Amount of testing
Number of
o | sample | tests Sampling and sample preparation® Test method to be used
See | Testunit™ fnroqucts|  per
Table per test | sample
unit product
Chemical
compo- 3+4 C (The cast analysis is given by the manufacturer; for product analysis see A.3).
sition
In cases of dispute, the test piece shall be pre-
pared as follows:
a) For diameters d < 40 mm, the test piece shall
be produced by machining.
b) For diameters 40 mm < d < 150 mm, the bar
shall be reduced by forging to a diameter of
40 mm or a test plece_Wl_th diameter 40 mm shall In accordance with EN ISO 642.
: be taken so that its axis is 20 mm below the :
. surface. 'llj'he quencr_1f|_ng| t_emperature shall
Harq_en- 5+6 C 1 1 c) For diameters d > 150 mm, the test piece € as specitied In
ability . S Table 8. The hardness values
et shall be taken so that its axis is 20 mm below . ;
: the surface shall be determined in accordance
: . with method C in EN ISO 6508-1.
In all other cases, unless otherwise agreed at
the time of ordering, the sampling method is left
to the discretion of the manufacturer. If the prod-
uct dimensions do not permit samples to be
taken for the end quench hardenability test,
conditions shall be agreed for proof of hardena-
bility.
In cases of dispute, the hardness shall be de-
termined, if possible, at the following point on the
surface:
- in the case of round bars, a distance of 1 x the
diameter from the end of the bar,
Hardness - in the case of bars with a rectangular or square
in the cross section and in the case of flat products at
condition 7 C+D+T 1 1 a distance 1 x the thickness from the end and In accordance with
+S or +A 0,25 x the thickness from one longitudinal edge [ EN ISO 6506-1.
or +TH or on the transverse side of the product. If, for ex-
+FP ample, in the case of hammer or drop forgings,
the above requirements cannot be adhered to,
agreement shall be reached at the time of order-
ing about the most appropriate position for the
hardness indentations.
For sample preparation, see EN ISO 6506-1.
Hardness
in the In accordance with
condition 7 C 1 1 The test shall be performed near the surface EN 1SO 6506-1.
+N
&  The tests shall be carried out separately for each cast as indicated by "C", each dimension as indicated by "D", and each heat-treatment
batch as indicated by "T".
Products with different thickness may be grouped if the differences in thickness do not affect the properties.
b The general conditions for selection and preparation of samples and test pieces should be in accordance with EN ISO 377 and EN ISO
14284.
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Figure 1 — Scatter bands for the Rockwell-C hardness in the end quench hardenability test
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Figure 1 — Scatter bands for the Rockwell - C hardness in the end quench hardenability test
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(continued)
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(continued)
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Annex A
(normative)

Options

NOTE One or more of the following supplementary or special requirements may be agreed upon at the time of en-
quiry and order. The details of these requirements may be agreed upon between the manufacturer and the purchaser at
the time of enquiry and order if necessary.

A.1 Non-metallic inclusion content
A.1.1 Microscopic inclusions

The microscopically determined non-metallic inclusions content shall be within agreed limits when tested ab-
cording to a procedure to be agreed at the time of enquiry and order (see Annex C). :

NOTE The requirements for non metallic inclusions content apply in every case; however, verification requires a spe-
cial agreement.

A.1.2 Macroscopic inclusions

This requirement is applicable for the verification of the macroscopic inclusions in special steels. If verification
is agreed then the method and acceptance limits shall be agreed at the time of enquiry and order.

A.2 Non-destructive testing

Steel flat products of thickness equal to or greater than 6 mm shall be tested ultrasonically in accordance with
EN 10160 and steel bars shall be tested ultrasonically in accordance with EN 10308. Other products shall be
non-destructively tested in accordance with a method to be agreed at the time of enquiry and order and to ac-
ceptance criteria also to be agreed at the time of enquiry and order.

A.3 Product analysis

One product analysis shall be carried out per cast for the determination of elements for which values are
specified for the cast analysis (see Table 3) of the steel grade concerned.

Sampling shall be carried out as specified in EN ISO 14284. In cases of dispute about the analytical method,
the chemical composition shall be determined in accordance with a reference method taken from one of the
European Standards in prCEN/TR 10261.

A.4 Fine grain steel

Fine grain steel shall have an austenite grain size of 5 or finer. If specific testing is ordered, the grain size re-
quirement is to be verified by determining the aluminium content or micrographically. The fine grain structure
is normally achieved, when the total aluminium content is a minimum of 0,018 %. In such a case the micro-
graphic investigation is not necessary. The aluminium content shall be given in the inspection document.

Otherwise one test piece per cast shall be inspected for the determination of the austenitic grain size. Sam-
pling and sample preparation shall be as specified in EN ISO 643. The steel shall be tested in accordance
with the Mc-Quaid-Ehn method described in EN ISO 643 and the grain structure shall be considered satisfac-
tory if 70 % of the area is within the specified size limits.

Unless otherwise agreed at the time of enquiry and order, the grain size shall be determined from a carburised
specimen. Carburisation shall be achieved by maintaining the specimen in carburising powder at 925 °C
+10 °C for 6 h. This is generally done by keeping the carburising chamber at 925 °C £ 10 °C for 8 h, including
a pre-heating period. In most cases, a carburised layer of approximately 1 mm is obtained. After carburising,
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cooling the specimen at a rate slow enough ensures the cementite precipitating on the grain boundaries of the
hypoeutectoid zone of the carburised layer.

A.5 Reduction ratio and deformation ratio

If the central soundness of the hot rolled or forged products is important, the purchaser must be aware that a
minimum reduction ratio (referred to the cross section) for long products or a minimum thickness deformation
ratio (referred to the thickness) for flat products is necessary. In this case a minimum reduction ratio or a
minimum thickness deformation ratio of e.g. 4:1 may be agreed at the time of enquiry and order (see 6.3).

A.6 Special marking

The products shall be specially marked (e.g. by bar coding in accordance with EN 606) in a way agreed upon
at the time of enquiry and order.
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Annex B
(informative)

Dimensional standards applicable to products complying with this Euro-
pean Standard

For rod:

EN 10017, Steel rod for drawing and/or cold rolling — Dimensions and tolerances

EN 10108, Round steel rod for cold heading and cold extrusion — Dimensions and tolerances
For hot rolled bars:

EN 10058, Hot rolled flat steel bars for general purposes — Dimensions and tolerances on shape and dimen-
sions

EN 10059, Hot rolled square steel bars for general purposes — Dimensions and tolerances on shape and di-
mensions

EN 10060, Hot rolled round steel bars for general purposes - Dimensions and tolerances on shape and di-
mensions

EN 10061, Hot rolled hexagon steel bars for general purposes - Dimensions and tolerances on shape ahd
dimensions

For hot rolled strip and sheet/plate:
EN 10029, Hot rolled steel plates 3 mm thick or above — Tolerances on dimensions, shape and mass
EN 10048, Hot rolled narrow steel strip — Tolerances on dimensions and shap.

EN 10051:1991, Continuously hot rolled uncoated plate, sheet and strip of non-alloy and alloy steels — Toler-
ances on dimensions and shape

33
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Determining the microscopic non-metallic inclusions content

The microscopic non-metallic inclusions in special steels shall be tested in accordance with EN 10247. The
method of assessment and the requirements for determining the non-metallic inclusions content are to be de-
fined at the time of enquiry and order.

If there is no agreement at the time of enquiry and order the average field method calculated for area inclu-
sions with restricted evaluation (K,g) shall be used and following requirements are applicable (see Table C.1).

Table C.1 — Requirements for the microscopic non-metallic inclusions content assessment in

Annex C
(normative)

accordance with EN 10247

Average field method (K) calculated for area inclusions (a) with restricted values (R):

Kar (Mm2/mm?)

Restricted values for

Types D

EB — aluminium oxides

EC - silicates

ED — globular oxides

EAD - heterogeneous inclusions, partly encapsulated

Row 4 and bigger (> 22 pm)

Limit

Kar £ 40 (um2/mm?) for EB + EC + ED + EAD

NOTE The above mentioned method to measure the non-metallic inclusions content was introduced due to the publi-
cation of EN 10247:2007 and was first applied in this European Standard. Since customers have to gain experience in the
subsequent processing of these special steels with the application of the new measurement method it must be stated that
a certain transition period seems to be necessary. During the transition period reference may be made to EN 10084:1998

1) EB - aluminium oxides (columns 7-10 of fig. 5, EN 10247:2007), EC — silicates (columns 1-5 of fig. 5, EN 10247:2007),
ED - globular oxides (column 6 of fig. 5, EN 10247:2007), EAD — heterogeneous inclusions, partly encapsulated (columns

1-6 of fig. 5, EN 10247:2007), see also figure A.2 of EN 10247:2007.
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Annex D
(informative)
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ISO 683-11:1987 and other steel grades previously standardized nationally
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Table D.1
EN 10084 Germany ed
Steel name njrt:lfler Iflolg%?; Steel name nf,fsér Finland France Italy Spain Sweden K%Jr:]gl:j%m
C10E 1.1121 C10 Ck10 1.1121 - XC10 C10 C10k - 045M10
C10R 1.1207 - - - - - - - - -
C15E 1.1141 C15E4 Ck15 11141 505 - C15 C16k - -
C15R 1.1140 C15M2 Cmi5 1.1140 - - - C16k-1 SS1370 -
C16E 1.1148 C16E4 - - - XC 18 - - - 080M15
C16R 1.1208 - - - - - - - - -
17Cr3 1.7016 - 17Cr3 1.7016 - - - - - 527M17
17CrS3 1.7014 - - - - - - - - -
28Cr4 1.7030 - 28Cr4 1.7030 - - - - - -
28CrS4 1.7036 - 28CrS4 1.7036 - - - - - -
léMnCrS 1.7131 16MnCr5 16MnCr5 1.7131 - 16MC5 16MnCr5 16MnCr5 - 590M17
lSMnCrSS 1.7139 16MnCrS5 16MnCrS5 1.7139 - - - 16MnCr5-1 SS2127 -
léMnCrBS 1.7160 - - - - - - - - -
20MnCr5 1.7147 20MnCr5 20MnCr5 1.7147 510 20MC5 20MnCr5 - - -
20MnCrS5 1.7149 20MnCrS5 20MnCrS5 1.7149 - - - - - -
18CrMo4 1.7243 18CrMo4 - - - 18CD4 18CrMo4 18CrMo4 - 708M20
18CrMoS4 1.7244 18CrMoS4 - - - - - 18CrMo4-1 - -
22CrMoS3-5 1.7333 - 22CrMoS35 | 1.7333 - - - - - -
20MoCr3 1.7320 - - - - - - - - -
20MoCrS3 1.7319 - - - - - - - - -
20MoCr4 1.7321 - 20MoCr4 1.7321 - - - 20MoCr5 - -
20MoCrS4 1.7323 - 20MoCrS4 1.7323 - - - 20MoCr5-1 - -
16NiCr4 15714 - - - - - 16CrNi4 - - 637M17
16NiCrs4 1.5715 - - - - - 16CrNiS4 - SS2511 -
10NiCr5-4 1.5805 - - - - 10NC6 - - - -
18NiCr5-4 1.5810 - - - - 20NC6 - - - -
17CrNi6-6 1.5918 - - - - - - - - -
15NiCr13 1.5752 15NiCr13 - - - - - - - (655M13)
20NiCrMo2-2 1.6523 20NiCrMo2 21NiCrMo2 1.6523 506 20NCD2 20NiCrMo2 20NiCrMo2 - 805M20
20NiCrMoS2-2 1.6526 20NiCrMoS2 21NiCrMoS2 1.6526 - - 20NiCrMoS2 | 20NiCrMo2-1 | SS2506 -
17NiCrMo6-4 1.6566 17NiCrMo6 - - - 18NCD6 18NiCrMo5 - SS2523 815M17
17NiCrMoS6-4 1.6569 - - - - - 18NiCrMoS5 - - -
20NiCrMoS6-4 1.6571 - - - - - - - - -
18CrNiMo7-6 1.6587 18CrNiMo7 17CrNiMo6 1.6587 511 - - - -
14NiCrMo13-4 1.6657 - - - - - 16NiCrMo12 - - -
20NiCrMo13-4 1.6660 - - - - - - - - -
35
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DIN EN 10084:2008-06
EN 10084:2008 (E)

Annex E
(informative)
Classification of steel grades according to minimum tensile strength as a function of diameter after
hardening and tempering at 200 °C
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Table E.1
Rr’nmin
MPa d<16 mm 16 mm <d <40 mm 40 mm < d <100 mm
1400 20NiCrMo13-4 20NiCrMo13-4 20NiCrMo13-4
20MnCr5, 20MnCrS5, 17NiCrMo6-4, 17NiCrMoS6-4, 20NiCrMoS6-4
1200 18NiCr5-4, 17CrNi6-6, 18CrNiMo7-6, 14NiCrMo13-4
22CrMoS3-5
1100 18CrMo4, 18CrMoS4, 20NiCrMo2-2, 20NiCrMoS2-2
18NiCr5-4, 17CrNi6-6, 18CrNiMo7-6
20NiCrMoS6-4
15NiCr13 14NiCrMo13-4
1000 16MnCr5, 16MnCrS5, 16MnCrB5
17NiCrMo6-4, 17NiCrMoS6-4
16NiCr4, 16NiCrS4
900 20MnCr5, 20MnCrS5
20MoCr3, 20MoCrS3, 20MoCr4, 20MoCrS4 22CrMoS3-5
28Cr4, 28Crs4, 10NiCr5-4
18NiCr5-4, 17CrNi6-6, 18CrNiMo7-6
800 18CrMo4, 18CMoS4, 15NICr13 14NiCrMo13-4
C16E, C16R, 17Cr3, 17CrS3, 16MnCr5, 16MnCrS5, 16MnCrB5, 16NiCr4, 16NiCrS4 22CrM0S3-5, 17NiCrMo6-4, 17NICrMoS6-4, 20NiCrMoS6-4
C15E, C15R 20NiCrMo2-2, 20NiCrMoS2-2
20MoCr3, 20MoCrS3, 20MoCr4, 20MoCrS4
700 15NiCr13
20MnCr5, 20MnCrS5
28Cr4, 28CrS4, 10NiCr5-4
600
17Cr3, 17Crs3 18CrMo4, 18CrMoS4, 20NiCrMo2-2, 20NiCrMoS2-2
C16E, CL6R 28Cr4, 28CrS4, 16MnCr5, 16MnCrS5, 16MnCrB5
C15E, C15R
500
C10E, C10R
400 10NiCr5-4
C10E, C10R
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DIN EN 10084:2008-06
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Bibliography

European Standards for similar steel grades as in Table 3 which are intended for other product forms, treat-
ment conditions or special applications are:

(1]
(2]

(3]
(4]
(5]

(6]
(7]

(8]

9]
(10]

(11]

EN 10083-1, Steels for quenching and tempering - Part 1: General technical delivery conditions

EN 10083-2, Steels for quenching and tempering - Part 2: Technical delivery conditions for non alloy
steels

EN 10083-3, Steels for quenching and tempering - Part 3: Technical delivery conditions for alloy steels
EN 10085, Nitriding steels — Technical delivery conditions

EN 10087, Free-cutting steels — Technical delivery conditions for semi-finished products, hot-rolled
bars and rods

EN 10089, Hot-rolled steels for quenched and tempered springs — Technical delivery conditions

EN 10263-1, Steel rod, bars and wire for cold heading and cold extrusion - Part 1: General technical
delivery conditions

EN 10263-3, Steel rod, bars and wire for cold heading and cold extrusion - Part 3: Technical delivery
conditions for case hardening steels

EN 10277-1, Bright steel products - Technical delivery conditions - Part 1: General
EN 10277-4, Bright steel products - Technical delivery conditions - Part 4. Case-hardening steels

ISO 683-11, Heat-treatable steels, alloy steels and free-cutting steels - Part 11: Wrought case-
hardening steels
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EN WHIES  2(RH

P Scope

L1 Thiz Butpeat Sundard speciles the rchnical delive sy fodu remanls for

- serpd-Dinished peodacie, e, 2, dlooms, billets, slabs 1s2e NOTE 3

— burs [xee BOTE 33;

p—_——"

— wike Mils,

— 10 o7 coddl-redbed sinp and sheedpleee;

— Formings tise NOTE 3y

sl Troey the mbtriding sweelsy lisded o Table 3 sl wepplicd 10 s of e heat- o
vimditkon:. grven for the dilforent ovpes of produciz s Fabebe 1, fame 2w oo eed o oee of the srlace
cioRElhons given in Tabke 2,

The spevls pee, in geneeal, mieaded for dbe Tuboicaion of geenchod and empered aml ceserally
machined and subsequently ritnded pans

MOTE b Soemie mrades Eeom EM INEILE- b arc alsir weel for sinidinee wermens.
SOTE Y Relaed Eavopean Saatdands aee givea o Bikliovgooph),

SITE 3 Hanenwedfrwgad seml ftaghed paswdiacis fhcone, hillee,, skibs ene. ) 2ok hanaer B Bars o bn
the follcowang covrsd npdar serm-fimghed prodeces aF bk and nod wacer he iern Torinps™

12 In special Sases, vanalions 1o Wese dechnical delivery raquerements or miditions o thath
[z Ui subjegr o an agreement ot the time of coqeary aad ordey 1soc annee B,

L.’- In adohir to the spegahicanrons of B Eunopeon Sondzed, the goaeral ochmcdd dedyery
requircments of EM 14127 are applicable,

hd :Hurlmliv-e references

Thut Evropean Saandaed ipcorparare s by dated o wndated eeference . provisikons: Frosn other
publications. These normative reterences are cited ol the appropriale places i the icxl ond Lhe
pubslications are limed herealier. Foo dawcd relerenges, subacquerd amadmans w0 kv isions of any
wf those pubticalioms 2pply o B Europaess Sammkeed o by sedien scorporated i by ancidsucnn o
cevpsion. Bor anduied refEences (he Daness edliom ok e pubd lcanom pedemad 1 dpplies gacinding
anadments .

Eb 100021, Merallee nureerials - Ferside sesaing - Purt | Testirethad (ar arrtien? renpenamtnre
“incfedie Addedim 40T 199

EW 10020, Bvfinition and classificaran of grades of sreel
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L ], Gievverad dechuico! dolivery regaivemerts fer steef e ivon parendflces

EN LT, D sipaationt Svsiins for steel « Pard |0 Steed manres, prneqal svnbad s
Elv HXET-1, Desigearione svsiems for sieef - Paer 20 Numecioal swifem

EN 10045- 1, Metallve matersls - Clarepy onupes test - Pave £2 Tesr mterhod

EMN 1ML, Vorahpdary of heat trectarent torms for ferrons products

EMN 079, Deifritiorn of sheel mroducts

EN 10162.2, Belivery vegurements far surface cgudition of hot-relfled rieed plates. wide flatr gnd
st - Part 2 Plores and wide flats

BB 1020 Wl prevdmets - Ty of imapecin docesmends §iaclwe s covmeniimeerr 4 F- P85}
EN NI, Sarfouce quealiry clasees for frodrofied borry oud rods - Techmica” didlfeen: pongdison s
CH 1260, Derigmaricn syrtenns 1pr steels - Addiziamns! symiods

CR 10261 ECESS ST 1 frovr ditef steed - Renidew of averfobds meliudys of cfeeneicod amclvsis

EM IS0 377 Sreef owel sdeel prowocts « Leneeeion ead proporotion of msdes amd Tesd pieces jor
rgechaiood Teshiny

EM 150 6508 |, Mefalffe murierinls - Brinell harfaess resr - Part f- Tosr mierhad (1502 5500 - 2 JOG0)
EURONGRM 103", Mirroscopic doterminution of the ferritfc or austenitic graim size of sicels

ELIRONORER 1", Determinanion of the deprt of decorfypizanion of mord oy are fon affoy
Hrrtuee! Sleeit

IS0 1A, Steel anel areme o Seeepedivrs ool prgprearsetiont of toeempfe fod ahe deteremiingtion of hentief
SRR

3 Terms aird deflnitlons

Fuor the purpoge of dhis Buropean Sapdard, the Falbwing Lerms 2od dedimptons apply i adidition o
the termis and detifdlbons grven in EN X200 BN NNISZEN [0, EN LSO 377 and 150 14269

1y miay he agreed al the ime of ordenng, ookl these FERONOR RS hive heen
wiopted as BEtropean Swandards, tha these EFRCNORMS or the corrsponding
raticnal slandards shonld be applied.
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LN |

rsing sectom
that scciaon lor which the specilied mechomical properlios apply

Independeni of the acival shape and dimensions ol the cress-soction of the producd the size of 1k
rabinmg wection ix always poren by oo dinmeeser, This cormesponed:, (o ohe Giammeber oF an ~syumivai=zm
remernd B That is, & roeed bar which. a0 the posaiion oF it Choss- section specified Tor king the
sl s [or thee mechamee al teste, wall, when being cooled feom sustembieing lemperadune, show
the s <oaling rane a5 che aotwal meling scolom of the produc Copecmed i posinion fGr taking
b bt phesies

3.2

pitriding sleek;

e ad-treatable sieek, contairing comtmod fed amaoumts of Bwo or mone of the pitnde [ermmg cbenen.,
abwreri g, chomaam. molvisdenin, vanddam, making them parsicndarly suiable or pitnding

4 Chagsification and dezignation

Aol Classificabon

AN steels coverad by Ikis BEuroponn Stardard arc classified o5 alioy specinh sieels acoording oo
EN 1X¥G.

2 Dvskpnation
2011 Sread reames

Furr il stot] gramdes covensa iy dlis Tanopean Stondard. dee steel maness @5 geven in e i keam
tobdes are allecateE o accrdance with EM T2Y-1 aml <R 10060

$.1.2 Stecd mambers

For the steel zrodes covered by this Evropean Standard. the sieel numbers as given m e relevan)
talile s aee allocared i accndapce with EM 0272

% hidormuadibon b0 be supplied by the parchaser

5.1 Miandaory inlormealion

Thee Endlrwene inforunaieen shal] be sappdicd by ihie puichaser af tlee tine of 2nqueicy aid ordes:
ab e guantity 1w e dolivened;

bt the desygmation of the producd form te. o povad or sguare

¢+ the b oF de dimepsioaad stndard,

4} ERe dimensions and iokerances on dhoengions und shape and. o applicable, letters denobing
pelevass specidl olerances,
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vl the numbr ol thes Bergpoan Sandard (B 10GES )
I stcc) pain oF stecd nuraher (gee 4.2k

g If appropnate. the symbod for the hoa ircatmem condition al delivery vaee 621, 6.2.2 and Table
(N H

hi it uppropeiate. dbe symiiol For the surface condiion al delivery 1582 6,23 ard Takke 21
01 il reguared, the typre of anspry o decument i accoordances with EM 103604 (see #. ] 5.

EXAanPLLE

2 pentds EUROMOREM 60 - 20RO
ErM 10085 - 340 radbay- 10
EM HENK - 31LB

o

3 rowneds SLRTIMNENR ks . 200
EM 1EMIES - PLESATN
EM 18X13 - 3| B

£2 Oplions

A newnher of opions 2re spedcified in thiz Evropean Standard and listed helow, I the purchaser does
vl indiate Bis wish to igpkendnt vre al these oplionRs, dhe suppiier shald sopply in accordanes wath
the bBases spesiBesiion of thes Evropean Standard gsec 3005

WE ANy Pl T e o prabe SI2e fie 7000 and 8221,

b} amy reguirémend corcerming the admissible lerrile conlendt in ke core dsee 7.3 21

CF ooy requirenend for anemal sourdness ses 74 and B3y

d) any Foquiramend relanng 40 sarkce goaleiy 15e2 7.5 3

¢} any requireme i regarding the permisaible depdh of decarbiyizaiom (aee 7.5.4);

FIany requiremw i FelaEng W femoval of seriace defects (oo 7.5.51;

any venfication of the mechanical propemies of pelercsce wed piecss ib the quenched and
temmpeted condiewnn (see B2 0.0 amd B Ik

E

hi any requiremenn comcerning special marking oF the product {2 clause 3 and BLS:

1] any vendicabwon of the poodace analysis (see Table § and B.d)y,

i1 ATy PEQUERE RN CONCEIHRE f0keeLd K incdusion content (sed B.2).
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i SMamelaciering process
5.1 {reneral

The manetactenng process of the sicel and of the products is Jeft oo e discrenon of the
rranveliciorer will the resichdions piven by 0 requirerescsts i 5.7 ated &3,

6.0 Heat-treutment and sarface condition at delivery
6.2.1 Moemd condition s deldivery

Uniless oiberwise agresd ol the iime of cnyuiry and crder, the prodikis shall be dzlivered indhe
ealreaicd_ i oo as solled conditioe (sce Table 2 WOTE o).

6.2.2 Paxiwwlar heat-Ivealment eatsdilon

1k 5o agreed at B b ol enguiry and wrdor, the producis shall be delivered im on of Lhe hena-
LearTRe il coadiions given i Tabbke 1, dines 2 e d.

623 Fanicelar sarface cordition

I se apresesd ol LR dintee o ebwquiry atd oeder, e prodocis sha] be deleveped inoope of tee pamzcubay
surfisc & comhiticns given i Table 2. lincs 3t d,

6.3 Cast tepars on

The steels shall be delivered separated by cosis.

T Requirerarpls

T4 Chembeal compaciiion, hardnes and mechasdcal properties

The eequiremenis for chemicol compostion. hardness and mechomica) propenues cined in Tablke 1.
woloisiey & apaly s appwopriale B iRe parkicoiar e al-ineaeimse il coidiion.

Thy roquinemends Tor mechanical propesiies gioen in thin uropcin Slandard are reairiened 1o the
sheS given o Tabke &

7.2 Shearabifity

Lader sutahle sheaning crndinoas (avodhng local siress peakis, prehoaing. applicaion of blades
with a peolile sdupled wothal of e prodoce cic s ol steels are sheacable in the comdicon sl
annedted”.

TA Sirsciv

A0 Unbess odherwise agroed. the skecl when tesied in accordamce with one of the meihods
dasenbed in ECRCGNORR 103 shall shosw an avsienific gram size of 5 or finer,

‘T.A.2 Requitemens for the Ferzire contenr in the cofe may be ameed ae the drme of esquiry and osder.
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T4 tmierna sovvdpess

Lhee skoet shud| b froc Frea arucmat dedocts Bkely 1o havie an adversc citect (sec B 31
1.5 Surface qualitv and decarbarization

TEL Al prodwis shall have a workmanlike {insh.

T.5.2 Minor surface impedec ions, which may oocur under rormal manaleciuring condions. such
i soowes oniginaeng Seont rodked-iposcale in e case of bor-eelied prodaces, shadl ma B reranded as
dafeurs,

T8} Where approprate. nequirenients relating to surface umlity of the prochects shall be agreed on
dan ke v of enfuity and order. i possible winth eeference i Earopean Standerds,

EMN 1632 cpecifies requiremanrs o the surface quality of hor-eodbed sheot'plabe and wide Mas.
EM FE2| vontans sucface geaky clissaficstion for bet-rollsd bars aml roals,

MOYE i is more SMu 0 s detesr and ¢lonamimate serfacs Giscontinuetnes from cod led prowducts than Mrecn o
kepgrive Ths shenht be dioem ity accionnl wien dgresnimms oo sedace gualisrirs made.

ThA Reguerements miay be wpecrfied an the dme of engueey and osder reggeding the permmscible
deplh oF decarbunzanion,

The depth Of decarbunzzawon shall be ddermined in xcordanoe with the mbcroeraphic metkaod
specified s FLURONCRRB 104,

755 Repawr of sudace discontimuines by welding 15 mod permatied.

T ur e drscomanmerincs ame W b regaired, e esctbcd aed genanssilbbe s imnin degale ofF ekl
shoukd he ppregd 01 Be iroe of eacubey and e,

T EHmensions, tolerances on dinenstons and shope

The naminal cimensions, I0lsrances on dimensinns and shape for the prodoct shall be agrocd 21 the
vt of epquiry aoed aedey i possilde, with reference 1 dke dipsensodal sindards appicabic (see
Anees D

§ Enspoction aesd lesting

5.1 Tvpes snd conlers o irspection documens

§.L.3 For cach dchivery, dhe 1ssue of any insoection daramend sorondimg e BN 10204 mav be ayreed
e n AR dime ol enguiry amd order.

£.1.2 I, in scuordance with the wyrecmonts made o e Lime of engery and onder, & e pepoEl s Lo
be peovided. this shalb cover
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af the stucmend thae dhe nrieril coryHics widh b reguirenmers of (he order:
B the ol ol the cask analyses for 2] elogsones specified b the dype 0l stecd sppphed;

) the actoal iempenag kertperatare For the stecl grades delivered m the guenched 2l tempered
Cundinoa

B_1.3 If, in accordance with the agreements in the order, on inepes Lon cortificate 394, 3.1 B or
Y 1.C or in mspechon report 1.2 fvee N 28415 b be pwovided, the speocilhc dnspections, 2nd s
described b 8.2 shall be caried v and dheir cesaliz shall be cerbled iq the ducmmedt

In addiskon the docenE chall cover

At tor all elemens specified For 1he sweel iype concemed, the resblLs of the cast apalvas maven by the
minn L furer;

b the aciead epmpertihg 1ompetanme for the steed prades delevercd in the quenched ond wempered
crnsdiieg:

¢} the resul of 2 Enspecions and 1851 ofdered by sepplenieniary requirgmenes |Sae antea B

Uy the symbal lefsrs or number: relatimg the inspection docemens, the teo pieces shd products o
cich other

K1 Specilic inspection and testing

£.2.1 Yerificalion of the bardness apd mechanical propecties

B.L.1.1 Thc hardness roguiternenls o Inechamca propenids given for the wkevant boai-treakmend
cobdabcd s Tanke | colume 9, sub-clauge 2, shall, with (he llowinge sxcemion. be vernlcd, The
requatcment grven in Tabde | looingte 3 imvechanical peoparies of teference lesy piecech 16 nnly 1

b veritied if the suppleimemary requireman specifed mB.1 {x grdered.

B 212 The amnune nf 1efting. 1he samphing conditkons and the o methods in be apphisd e the
vanlacatian of ihe regquiremenls shell be in ozoordance with the prescrptions of Table 7.

8.2.2 Yerdlcailon of the pran size

b S ARG verlealion DE e fine ZEaim sinsciung 15 apecified, the raaufnd Tar denermination of Zrain
size secording o0 EURONCEM 103, the amount of 1esiing: sl the kst coguditions shail he agreed
an et Licet OF mguary angd onler.

2.3 Viewsd and disvenzional anspecinm

A sulficient namher of prodeces nall ke napeoicd w e nsore complianes with the specificanon,

8.1d Hetests

For retests, EM 10021 shall apply.
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9 Marking

The myanufacarer shall mark dee products or Eee bundbes or hoxes conlaining the productsin g
silable way, so dhat the idemilication of the casl, the steel rype and the origin oF The delivery b5
possiblc isee 850
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| Surlace vumhiion al edivery 1 = imdiwe o penerd applicotete bor Hnles
Samdra) SrAu- Bars fod Flar Frarpirge
[iwiskned [T TS
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Engmiry ded cedem

tn mAdie 18 Mele Be apmed a0en A0 prodlece: s i of . abere 3peropeqane, Dinedd of Gvs phcled

" Wi e o el el mlesdy o A v oF dhe wtnd-FrnicAed praduce sdoa The wonlMismusks aef wopakilon,
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" Foy small products iof o & 0 15 mma, the desr piegce shall, i poesihle, conssst of ap upmachined pam ol ban
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Figure 1 - Location of the tesl peeces i bars and rods
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Annex It
[ PHINTINAE] Ve b

Seppleneniary of specisl reguiryments

MOTE One or redee of Bz fodkosing supplerspennary of speciil requirernenids may be aereed upon ar the
amnc of cngury and order. The dedail of deese régquirements may be apread vpin bedween the
maanfaotirer and purchaser af the tme of smyuirg and onder of neceusury.

B.1 Mechapcal properties ol nefereace tvse picces in (e gquenched wad fempered comdition

For deliveries s condimon otfer chan guenched and lempered, e requiremsents foe 1hc nwechamical
properiics 1p he gquencbied drd 1empeeed condation shal? ke veciled o6 a referamce less piece

I the case of bars and rode. the sempde 10 be guenclied abd ierapered shadl, nnbess oherwise apreced, have
the cres-section of the prdoct. Inall oeber cases the dimensione and the mamdBomm e of e wngvbe shall be
agredd 2 (he dime of enquiny and order, where appropnooio, sdils bkdng inte consideration the ipdicaens for
the determmimation of iy reding sectivn g m gk A The sgaaples slall be qeenched and tempered n
acordapee with dhie conditboRs given i the fable (or the beal-irealmenr condinions o1 o sgreed o de i
¢f enguiry and vnder. The deagils of ihe heat Lreatment spzll be given in e imspecion dovuenenl. The test
preces shail, unkess otherwise agreed, be 1zken i aocordanes with the relevant specincations ol ihe slandund.

B.2 Condent of non-melallic inclhasions

The contertl of mon-medalle mclyaons shall be wittin hents which have been ageeed apon. when
prbcposcopially dewepmndned according g ot agesed procedune ([or example <ec ENY 10247

B.3 Nowalesiroctive sescing

The produst: shall be pog-desimucrively resicd 1n accondapce with o methed fo be agreed apon M ihe me nif
enquity and prder and 1 acceplisics crileta alon Lo Be agredd v G the iake of engeary and neder,

B.d Product analysks

O producs epabysis chall be carmied out per cust for clemends for which valoes are gpaciFied o 4l cos
sralysen of (b stes] wpe concerned,

The condilpps for samplmg shall be i sccordamee with 150 14284 |a e case of dispiee abwd vhe

wabaical neethod, the chermical composition shall be determned in accondance with a refatence merbed
Laken from ane of the Enecpoan Susdards in BCLSS BT 1EICR MI26))

B.5 Special agreemw s Tor Biarking

The pioduces shall be spectally marked in 2 voay agreed upnn at the me ol encamy amd oeder
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Annex 2
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Crtndame for beal ereaimenn i given in Table C 1 for indornenian,
Table ] - Condlibons for heal treaimient
Choni 2 ki ol Hauede gt Terapetig Mitedinn
anncaling
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el
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* Time [nr aslenitizing 22 a4 guide: 0.5 b rainimom

P Titee Tor reperisp as v maade: | b mininom.

Y Whiih very laree sizey, the lempenine tempernture mav be zareed 3 the birne of cnquiry and prder.

4 Thwe for niniding depends oo e desingd depeb of the nirided case.
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Amnex It
FLEREC R R

Dimensional standards applicabde 10 products complving with this European S1andard
For hod rolled eod:
EURDMNORM 6T, fod i gerteral poepose gorn ol steed for cobd drenning s dimtonwiony wntd faferances
ELRONCEM 108, Ronnd sieel rod Jor codd-sigmped hofis ond mis; diveensions and kdcranges
Far kel raMed bars:

prEM 10035, Har redled Bead stecd boes for gorened pikpases - Dimoenstens aref edoramees o slape andd
T T R T

prEM VUES, Mot roficd sqreare ftcef bavs for penceal puarposcs - Brmeesemay and lofenaeces om thape cnef
dIRESIRIE

pUEM 100G, Heop rofiedd vowend stécd fars « Doere i idons o fodecarces o8 sHopet anel dieia s
EN 10061, Her rofled fregrgomr ateel bopey - EXoneiiarom s 1eied fodesgeices ek sgne ool ofilebedesTousy
For bod eoltod strip, sheet/plate and wide fhals;

EM 1009, Hor rofled sreal plivteg & mmt tHicd o ebsenny © Tolirtitesd in ol il . s cHel mots
EM 18ME. Aod rodled waermr stee! sirig - Toferaniced ov ditrensions amd shape

EM 108K 1. Conrmrtponsfc hor toifed macaaiad plore. shoar dmd sHp of Hewdsailore amd allow siesiy «
Telerdnice s awe fimreserdonrs crnd 1oy

Fot oold roled sinip aod sheeifphele:

Erd 10 A, orded reaillet srcrerern ireed J-J'rl:!:l o Fesberenbew s am1 chidtainsionek atved wHeaghe

Bihliography

turopcon Sianderds dor simalar stoel arados as in Toble 3 whach ore mtended for other predoet fonms,
ereodineid conditions o spscial geplicanions are.

EM EOOE3-E, (nemched and e ved steels - Part 2 Fechice! deliseny condilens for specil steels

EN 100532, Onenched amf rompered stealy « Parr & Feohnical defivens conditiong for naeatlenoed gealin
eets

EM | 0hd  Core hardeming sieeis . fechancal defeve s cennditoon s
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DEUTSHE NC:Rm Januay 1999

Frea-cutting steels ﬁ Y
Technizal delndny cm:iitliﬂe:nns few se-ﬂ--t:ini:;h&ﬂ Pl L
hiok«rolbec bars aod rons
English version af DIN £ 10087 EN 10087
HiS FT 140 80, 77 valr GO 77 140,85 Salp#dasdma prarlg al

CHM 185%, Anrd YRES edalesn

Lescrpdors: Steel tres-cuthing aied, ami-fireahied protects, bars,
e,

Aoy erslania = Technasche Loginshedingungsn far Halozeug.
wanmgawHne Slabe und Walzdeaht

Burcpean Stendacrd EN 10087 1 1008 has the atatus of 5 EHN Standard.

A commga s reed A2 the Jocimy! marker,

Nabonal forewoed

Trug seanvlard Nag been prepared by ECISSTC 23

True raspanible Gerrhdn Doy sigdhred in g rapdration i the Mordherdcesiched Eudn und 1Ak (Slad
o Iegn Shanda ds cammuiieg)

Ear ¥ AT006- 100 and CAH 50601 are the standards coregpoRiding i e Ewopean Standased SR § 0260 a0d
EURGMNORM 00, raepaciivety, solerrad & in classs 2 gl the ER.

Amencmemiag
Baitz ¢l DI 1G5T  dpnd 1083 ecilvon, Rave Degn superseded by the spacidvwaticns of Dilda £ 1(HET,

Pravioua adiicna
Ear 185F; 1094-06, 1954 -0E, 1380-11, $270-04, 1335-04.

Hatiomal Arnex MR

Standasrds tafarred 1o
texrd peol wecladed in Hormative rederesesas)

Qatay 17006100 Demgnshion sysiem lor sled = Adgorignal symbols T sieel names

Carg Sk Metallographic examinaton — Dramapmanatice ot the tesmines or austeniclc AN sz of 9tasd
arvd lenweas neeerka ks

EN compasses 20 pagasa.
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ELIRGFEAN STANDARD EN 10087
NORME EUROPEENNE
EUHDpﬂ]ECHE HEHM Septembiar 14390

(S5 77 465D, 77 14060 77 140 8

Basergpiogs: Steal, Irém-codtinig Sleel, semi-liniched preduces, Bars, sod.

English verskon

Frae-cutting stesls
Teachnical delivery Sanditions B 2ami-tnizhed produte.
Pet-rallad bars and rada

Aclers oe decolbareda — Lanoel s Auromalerataile — Tachnmcha
l=chrigees de liursispn pour e L arbredirnguarsyar fin Halor ey,
demi-produiig, baeres et filk-machdng . warmgewilzlo Stdbe snd Walodesht
laminga g chaud

Thla Eldceesn Standad was approwed by CEM an 1998-00H04

LEN membars e boand 14 coaydy valh the CEN/CERELEC Inlernal Requlalsns
whuch shpedate the candllons g cuong thg Ewegpean Slandard the siaties of 8
nabend slandard wiithisat sy alteralsea

Up-iz-dals listz and bibkicgraphical rafaramnceas concapning such naticnal siand.
ards may be chianed on Applicaten (o the Cendrgl Secretanidl o o oy CEM
mebe.

Tha Euvogean St arards ek A theee oHiciel wergions (Englah, French, Samman).
Arersiznn any other igngudge mpode by Irgralption ynder the responadbainy ol &
CEM mambar ink o ot wn Iangua-gﬂ and nrdfed [0 1hae Candrgl Senral iyt hias e
sarmm ctatus 35 the cicial versions.

LEN menbars ae Ihe nahonsl standands bedees S Seasiog, Bedglom the Czezh
Faprdle, Deanngek, Fanland, Franee, Geomany, Gwesce, eland, beland laly,
Lusnrboans. 1he Haiberlands. Nonway, Poroegal. Shain. Swoden Swins erland.
aevtd Thr Lrubad B ager

CEN

Evropedn Domundatima for Siand dedi ration
Comlla Europeen da Momalksalon
Evwepsiitchat Kormilea T0F Moy

Canhvol Senratagriat: rua O Siaseard 36, B-1050 Broaosels

O 165 CEN = & righls ol skptailalien 3y lorm aad By anur meeans Pl ks BN JOORT - 008 E
radcpanydd v hdawde b CER Realicudd oo,
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Er 10087 | 1993

Forawewtd

Thes European Standard has been prepansd by Techimcal Commatas ECISETC 23
“Steals lor heal ireatmeni, alloy sleeds and fres-cotling stesls - Qualities and dmensions”,
the secretanat of which is held by DIM.

ECISSTE 23 mel on 1512nd July 1997 in Dossetdorf and agreed an the text for
submizgion of this draft Evropean Slandard o COCOR-Vate. The following counires wais
represamad i tho meeting:

Finland, France, Germany, ltaly and Uniled Kingdom.

The United Kingdom ssues 3 Ron-contlichng nalonzl additkon which descobes a skeet
vsed in the Unided Kingadom Bl nol included nths Eurcpean Sandard,

Thiz Eurapean 3randar] shak be grvan ihe slalus ol 2 national standard. aither by
- putication of an identical texl or by endorsement, aF the lalest by March 1990 and
- copicting natignal standavds shall ba wilhdiawn al the fales) by March 1854

- According o the CEMTEMNELES Inteinal Reguilahions, the national standards

- grganlzatons of the following Goundrise are bound W implerneat fvg European Standard-

- Ausina, Balgwm, Czech Republic. Denmark, Finland, France, Gammany, Greece, loeland,

- Irglard, maky, Lusembpurg, Netharkands, Nonvay, Portogzl, Spain, Swedan, Switzerdand
and the Uriled Kingdom
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1 Scope

1.1 Thnis Ewropean Siandand gves the lechrdcal dolkvery conditons
- semiFlinished prducts,

« hot-rollad bars (incksing peeled bars),

- ey

manutaciured fiom Ihe fiee-cufting sleaks listad o table 1.

Thiz European Slandarg covers thoze groups of Iree-cutling steels dasafied as hatad in
labke 1,

MOTE: Eurapean Stardards or saralar steels are histed for irformation in 2nnex G,

1.2 In gpelal cazas, vanabone in these tachnical daliverny conditlons o ackdhons o them
may form He subiect ol an agreernen] af Be tme of angulty and arder [96e annex B,

1.3 In addieon 0 the specilicatkpns of this Eurgpean Slandard, ine general lechnical
dahveny Condibons cpaciked in EN 10821 ara applicable wnless othemnse Spacified Do,

2 Normptlve reférences

This European Stapdam] incomporates by dated oF unoaled reference, provisions trom
ather publications. These normative reforences are citad at the appropriate plecas in the
et and the pablicalions are hsled hersafter, For daled cederences, subsequent
amendments 1o or revisions o any of these publications apply to this Eurcpean Slandand
only when Incorporated in il by amendment of revision. For undated relsrances the latesl
edition of the gubication refemed (0 applias.

EM 106021 Melallic matenals - Tensie tesing - Fart 1; Malhod of teat (al arnbient

ermperatora;
EM 12303-1 talallic materials - Brinall hardness tesl -
Pan 1: Tast method
EM {0020 Bretinition and classification of grades ol steel
EM ¥00E1 General echeical deluery requiramenis lor sheel and 150N products
EM 100271 Ereslgnathon syatems [or sleal - Part 1 Steef names, principal symbols

EN 10027-2 Dasigriation systams for steet - Part 2: Numarical system
EM 10052 Vocabulary of heat trealment termes for Tetrous prodsls

EM 10078 Defanitron of stael producis
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ER 100ET - 1508

EM 10204 Metallic products - Types of inspection docwments (ncludes
amenckiment A1_1955]

EM 10221 Surlace quality classes lof hot-«olled bars and pods - Technioal
dedivary conoons

CR 10260 ECISS IC 10 - Designation sysiems for steel - Addiional symbals

EN IS0 377 Slesd end stoct produsls - Location and preperation of ieal pleces

for mechanical lesting

EURCMNORM 103" Microgcopic determinaiion O the larilc or austandic grain awe of
steels

150 14284 Steal and iroR - Sampling and preparation of samples lor the
detarmunation of chermsal compomtion

3  Dalmitions

For tha peaposs of 1is Eurapean Standand the Iollowng detinivon apples in ackdiboe o
the definitions in EN 10020, EM 30021, EN 10052, EN 10079, EN 150 377 and 150
14284

3.1 Free-cubting steais: Stoals with a mnimum sulfor centent of al leaal, & oeneesd, 0,1%
are rmgarded a9 frae-Cutting steels.

4  Classhication and Gaglgnation
4.1 Classification

Al stesds coversd by this Edropaan Stendard ara classifizd &5 nan-alfoy qualty staals
according o EN 10020,

4.2 Desigralion
4.2.1 Sted Rames

For the stesl grades coverad by this Evropean Standard, the steel namas as given in
tabb: 1 ara Mocated in atcordance with
EM 10027-1 and CR 10260,

"} IErray Be agreed at the time of ordening, until this EUROKNORM has baen adopred a5 an
Ewropean Standard, that elther Lhis EURDMNORM ar a semasponding national standard may
be apphied.
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4.2.2 Steed msnibers

F o the stael grades covered by this European Standard, the steel numbers as given in
Iatie 1 are alacated N aconrdanca with EN 1002 7-2.

5 Information 1o be supplied by the purchagser
.1 Mandatory inmformalion

The tollowing intermabon shall be suppliod by the purchaser at e lime of enguiry and
o der.

a) lhe quaniny I ba delverad;

) Ihe destgnathon of the prodoet {oom (&9, round or squarg);

¢} fhe mamdar of the dimensional stamdard (ses Anoe DY

d) Iha dimensions and felerances on dimengons and shape and, If apphcable,
leters denoding relevant special indarances;

&) the numbar of this Buropean Standard (EM 10087},

f} stael name or stesl nurnber (see 4 2);

qg) Ihe standard designation for a st report (2.21 o, if reguired, any oher type of
inspechon document I accordance wiih EN 10202 (sea B8.1).

EXAMPLE:

20 rounds EURONORM 60 - d0x8000
EN 10087 - 5520

EM 16204 - 2.2
o
20 reunds EVRCHNORM 66 - 4GxR50H)
EN 10687 - 1 9726
ENM 10204 - 2 2
5.2 Options

A number of options are specilicd wo this European Standam and harad below. K tha
purchasar goas nol indicate his wish o impiament one of these options, tha supplier shal
supply in accordance with the basis speciflcation of this European Slangard (see 5.1).

a) any special requirement on tregtmerd condilion el delivesy (see 6.2);

b any spacial requirement ¢n grain size (se6 7.3 and B.2);

C} any requuement ior intemal soundness (see 7.4 and B.3);

dj any requirement relating 1o suriace quality {sea 7.5.35;

&) any reguirement concarning suitabiity of bars and 1or brght draweng (5o 7.5.4);
) amy requicament ralating 1o removal of surlace defects (sge 7.5.5)

gl any requirerment concaming speckal marking of e products (S22 clause 9 and
B.5)

R} any special regutirerent sonneming vadification of the mechangal properthes in
the: quenched and lempered condron on & refarance (st pece (s6¢ 8.8.1.1 &} and
B.3);

i) any verlication of the produgt anakysis (see 8.2.1.1 [}, tabie 8 and B.4).
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=) Marufaciuring procoss
6.1 Ganeral

Tha manuiachunng pracesa ol the steel and of the products i el to the discretion of the
rranufacturer with $he rasinclions given by the requinemants in 6.2 (Sée alko 7.3)

6.2 Treatmant condition at delbvery
Uness Dihierwise agread, prodects shall be delivered in the untrested condiion.
8.3 Cast saparation
The products shal bs Jelverad separated by cast.
- ¥ Requiremonis
7.1 Chemicel composition and methanicsl propertios
The product strall have & chamical composiion and mechaniCal properties, we. tensile
- ghrenglh and herdness, appropnate 1o e product 10nm and realméni condition s sel oul
infables 1 to b,
| 7.2 Weldability

Secause of Thar high sullur and phosphoiss contanls, ree-culting sleats are not nomaally
recomimendsd for welding,

7.3 Structure

Unless otherwise aprasd at ihe lme of enquiry and Saler, the gram size shall Be left 10 the
dserelion ol the marufactwer. I, for case-hardaning or dirack-hardening stesls, & fivs
gram

structure & required in accordance wilth 2 relerence treatimenl, this must be agresd at the
tima of erauiny and order (20 8.2)

7.4 Iptermal soundress

Feguiramants 1or nfernal Soundnsss may be apeeed upoh &t the iime o enquiry and
arder, &.4. on the bass on Ron-desinctive 1wsts (see B3

7.5 Surface quality

7.5.1 Al products shal have 3 surkace finish appropriate to the forming processes
appled.

7.5.2 Winor sawtace impetiaclions which may ocour also urder ndrmal mandiaciunng
condiikwis, such a5 5Cofes ongenatmyg roim rodleckin cale o be case of Rot-rolled
progescts, snall not be regarded as delecls.,
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T.5.3 Where approgHiate, reguirernants ralating o the surlace guakly of e products shall
be agreed on at the tepe ol enguiry 2nd orer with rederence B EN 10221,

NOTE: ¥ Is more difficult 10 detect and aliminate sudface discontinuities fiom coilsd
products than from cut lengths, This showéd be taken nle accounl when agresments
are mads on surface quakity.

7.5.4 It suitabildy of barg and rod for bright drawing ks required, this shali bo agread at I
time of enquicy and orger,

T.5.5 The repair of surfaca delecls by wakiling is not parmikad.

Thie methnd and panmissible daplh of delecl remnoval, where approprate, shall be steed
&l the tirme of enquiry and ordar,

7.6 Didmansions, tolarances on dimanskong sod shape

The nommnal dienengions, tolarandes oo demanziong and shape Idarancas e e prodiact
shall be agreed at the bme of enguary and ardar, il possiblks, wilh reference b the
cimensonal standards apphicable (see annex .

B nspection and tesding
8.1 Types and contents of inspaction dacomeants

£#.1.1 Products complying with this European Standerd $hall be ordered and delivered

wilty catva of The inspeclion doctinents as specitied in EN 10204, The ype of document

shall be agreed uwpon at ing thme of anguiry and order. B the oedar doas nok contain any
specfication ol this typs, a lest report shall D issoad.

8.1.2 11, ir accordance with 8.1.1, 3 test raport is 1o be issued, it shall contain the
1o infarmation:

a) the confimation that the matanal complas wilh $he requiremants of the ordar;

b} the rosults of Ihe cast analysis Tor all the stements spacified n @&bla 1 Tor the stesl
grade cuncermed.

£.1.3 1, in accordansa with e agreemants at e dirma Gf enduiry and arder, an nspec-
lioh cemibzate OF NSpechon report & 10 bo ssuad, (he specific ngpaciion dascribedin 8.2
shall be carmed out aed the results shall be confirmed i the inspechion Jocumant,

In achditicon, The nspection docurmant shall conlain the loliowing odommahon;

: a) the manutacturers resulls Tor s cast analyss of al dements specfled in table 3
- for the steel grade concemsd,

Copyright Deutsches Institut fA%r Normung e. V.
Provided by IHS under license with DIN Licensee: =ISATIS Group http://st2014.ir
No reproduction or networking permitted without license from IHS Not for Resale, 03/02/2014 11:13:00 MST



Fage 9
Er 10087 | 1993

b) the resulls Of inspections and tests ordered &% a result o supplemenlary or
gpecial requkements (se8 annex B,

¢} Ihe syrbol lotters oF nuwmibars ralating the sspection Jecumenls, tesl pleces and
praducls 10 2ach olber,

4.2 Spociic inspection and testing
§.2.1 GChamical compesitlon and mechanical properties

8.2.1.1 Whare specilic mspédhion énd tesing is spacified ($ee clavse §.1.3) the proparies
&t the product i the undrested or quendhed and tempared condilion shal be warified as
alows:

a) lor steals rot intended for heal trealmant, lenaike sirength in accosdance with tabla 3;

B for steal intended for caza hardaning, tonsike alremgih in acoordanca with talls 4;

¢} e stesls wkended lor quenching and temipedng, fenste sirength in Lthe antreated
COMIKICN 1N AcCordance wih Labe o

d) for steals accordng 1o table 5 dekverad in the quenched and lempered condition, the
mechanical preperties N accordances wilh table §;

&) whare speciiied al the time ol enquiry and order, 1he mechanical proparies of steels
rendad tor guenching and tempermg shall be varifhed by 1he tasting of a referance test
piece in accordance with B.1;

1) wivare speciiied 2 the ima of enftery and Qeger, the product anakysis shall be veribed in
ACCOMance with 8 4,

8.2.1.2 Tha frequency of testing. samphng condiions and the test methods te ba appied
1or venificalion of the regtsrements shall be a5 glvan @0 labke 8,

4.2.2 Vieual angd Simensionsl Inspection

A syfficient nomber of products shell be inspected to enswre complance with the
spaciicaion.

8.2.3 Aesaiz

See EN 10021,

¢ Marking

The manuaciurer shiall mark the products or the bundles or boxas in a suitable way So

thal it is possibke to determmine the casl, the sleal grade and the aiigin of the dalivery (see
B.51.
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Tabe 4; Haedneas and tongide strengih of ceae hardanig fees-culting

gtewlt i 1he ervireedded dondlion

Sheral dssegmaesn E-a-:atar Haresa 1 s.l::r':;il:ﬂ
M b bt o ] o
S55dx5 wd - B0 S0
We = 16 - S 23
——— e Wods M | 0710196 6840 33
Are = GBI [LEI R ST 23
B3 < f & 104 IG5 Mo 1 550 Lo 4 )
Eada w - EEFIONCT L]
1«4 a 11 - & T L 4080
155 ka1 3 1075 LK NI 123 | vrl A0 )
Apc g s A3 (Rl g A% b0 S
LR TR 125 Gy vl XD or 34
"I e o opelfE 6 MGl 3krandn valme s sl deading
| T hdronetsy vt ané e or milcrmaion ony.

Copyright Deutsches Institut fA%r Normung e. V.

Provided by IHS under license with DIN

No reproduction or networking permitted without license from IHS

Licensee=ISATIS Group http:/st2014.ir
Not for Resale, 03/02/2014 11:13:00 MST




Page 13
EN 10087 : 1998

Table 5: Mechanical properties of direct-hardening free-cutting steels’)

Steel designation Diammeter Unireated Quenched and tempered

Name Nurmber mdm Hard:eBss"’P) SJZ:;;I:’) Nfi:{he N f]:';‘;-n‘—’ ;/lé
N/mm?2 min. min.

5<dx 10 - 550 to 720 430 630 to 780 15

10<d=< 16 - 550 to 700 430 630 to 780 15

sgggigo ::8;22 16<d= 40 154 to 201 520 to 680 380 600 to 750 16
W<d< 63 154 to 198 520 1o 670 320 550 to 700 17

63 < d < 100 149 to 193 500 to 650 320 550 to 700 17

5<dx 10 - 580 to 770 480 700 to 850 14

10<d=< 16 - 580 to 770 460 760 to 850 14

3223":2;‘:4 1%2; 16<d=< 40 166 to 222 560 to 750 420 870 to 820 15
W0<ds 63 166 t0 219 560 to 740 400 640 10 790 16

63 < d < 100 163 10 219 550 to 740 360 570 to 720 17

s5=d= 10 - 580 to 780 480 700 o 850 i5

10<d= 16 - 580 to 750 460 760 to 850 15

3323“:;3 . 1Tg;§? 6<d=< 40 166 to 216 560 to 730 420 700 to 850 15
W0<ds 63 166 10 216 560 to 730 400 760 to 850 16

63 < d < 100 163 to 207 550 to 700 380 630 1o 800 16

5<d= 10 - 630 1o 900 520 760 to 850 16

W<d< 16 - 630 to 850 480 700 to 850 16

4;‘;3":;228 1;3;23 6<d=< 40 187 to 242 630 to 820 420 700 to 850 16
W0<ds 63 184 10 235 620 to 790 410 760 to 850 16

63 < d < 100 181 to 231 610 to 780 400 700 to 850 16

5<d= 10 - 590 to 800 490 760 to 850 12

10<d=< 16 - 590 to 780 490 760 to 850 12

4;2?5)20 Ig;g 16<d= 40 175 to 225 590 to 760 430 850 to 800 13
W<d< 63 172 10 216 580 1o 730 370 630 to 780 14

63 < d < 100 166 to 211 560 to 710 370 630 to 780 14

R, =tensile strength;

'} R, =yield strength (0,2 % proof stress),

A = percentage elongation after fracture (L =5 d ).
%} In cases of dispute, the tensile strength values are deciding.
%) The hardness values are given for information only.
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Table 6: Conditions fir heat treatment of case-hardening free-cutting steels )

Steel designation Carburizing | Core-hardening| Case-hardening a . Tempering*)
. uenching
termperature?) | temperature?® | temperaiure ) at
Name Number A A A agent o
C C C C
10520 1.0721
108Pb20 1.0722 88010 980 | 880 to 920 780 to 820 water, o, 150 to 200
ernulsion '}
155Mn13 1.0725

'}y The terperatures given for carburizing, core-hardening, case hardening and tempering are for guidance; the actual
temperatures chosen should be those that will give the properties required.

’} The carburizing terperature will depend on the cheriical composition of the steel, the mass of the product, and the
carburizing medium. If the steels are direct hardened, in general, a temperature of 950 °C is not exceeded. For special
procedures, for example under vacuum, higher temperatures {for example 1020 to 1050 °C) are not unusual.

% When applying the single quench method, the steel is to be quenched from the carburizing temperature or a lower
temperature. The lower hardening temperatures are in each case to be preferred, in particular when there is risk of
distortion.

% The kind of quenching agent depends on, for example, the shape of the products, the cooling conditions and the armount
of furnace filling,

% Time for tempering as a guide: 1 h minimum.

Table 7: Conditions for heat treating of direct-hardening
free-cutting steels')

Steel designation Quenching?} Tempering?)
Name Number temp:a-rature agent f't
c C
35820 1.0728 .
355PB20 1.0756 860 to 890 Water or oil 540 o 680
368Mni4 1.0764 :
36SMRPo14 1.0765 850 to B30 Water or oil 540 10 680
38SMn28 1.0760 .
38SMnPL28 1.0761 850 1o 880 Water or oil 540 o 680
445MN28 1.0762 .
24SMnPL28 10762 840 ic 870 Qil or water 540 to 680
48320 1.0727 .
46SPB20 10757 840 ic 870 Qil or water 540 to 680
'y The temperatures are for guidance, bui the actual temperatures chosen shall be those
that will give the properties required,
”y Time for austenitizing as a guide; 0,5 h minimum,
3 Time for tempering as a guide: 1 h minimum.
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Annex A
{normative}

Ruling section lor The mechanic properlies

&.1 Dafinitson

The nding section of & produgt is the section for which 1he mechanical properties have
been spetitied.

Whatevar the actual shape and dirmensions of the oress section of the product, the size ol
ks ruling Sechon & ahwtys expressed ag a dameler, This correspands 1o the Jarmeler of
an aqurvalent rownd bae. Thal is 2 roend bar which, at lhe posiion of K5 crass sacthon
specified tor taking tast peces lor mechanical tests, will, when being coolad from the
pushenilizing temparature, shiow the same cooling rale as lhe aciual rling sachon of the
pradduct eoncamad at it posilion for take tesl peces,

A.2 Detemsination of the dameder of the ruling saclion

A2 ¥ e tas) phaces are taken kom products wilh simple cross sactions and lrom
posions with ques| two-dimensional hoal flow, A2Z2.1.1 10 AZ.1.2 shall apply.

A.2.1.1 For roungs the nominal diameter of the product (nof comprrising the machining
abowance) shall be Labes &5 the diameter of Ihe fuling Sacion.

A.2.1.2 For hevagons and oclagons the aominal dstznce betwasn iwo opposite sides o
the cross section shall ba taken a3 Ihe diameler of the raling saction.

A2 1.3 For 2quare and reclangular bars the diameter of the ruling section shall be
delermaned in aceordance wilh ihe example shown in figure A1

A2.2 For othar peodusl forms the nuling section shall be sgreed at e bme al srquiry and
order.
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Arnex B
{Parmadlve)

Supplemantary or specid requirements

NOTE: One of monre of the lolkowing supplementary or spacial requirernenls
may be agraed upon at thae tima of anquiry and order. The details of theae
rEdtuirernents may be agresd upon batwaen the manufaciurer and the pur-
chases al the tima of enquiry gnd arder | necessary.

B.1 Mechanical properties of reference test piece in the quanched and iemperad
conditlon (dikect-hardening stewis onky)

For deliverigs in @ condition odher than quenched and tampered he requrements for the
tnechankcal properies in the queanched and tempered condtion shall be vantiad on &
rafarance test MHece.

in the cagss of bars and rods, the quenched and lampered sample bar shall, unlass
atharwigs agread have the oross sectkon of Ihe praduct, in all other cases the dimensions
and the preparation ol the sarmpile bar shall be egreed at the lime of enquiry and order,
where approprale, kakng indo consideraticn the methad 1or geternminmg e ruling section
giean in annex A, The samphke bars shall be quenched and 1empered in accordance wilh
the Condions given in table 7 or as agreed ai Ine &me of enquiry and order. The delalls
of {he haat trearment shail be given n he dacumendt. The lest peeces shall, pnbess
otherwise agressd, be taken in accordance with EN 150 377,

8.2 Fine gradn stesls

Unless clherwis: agreed, the sieel when tesled in pocordance with ane of e methods
descirbed in EURCHNORAR 103 shall show an avsienilic gran size ol 5 to 8, The grain
gtruciure shall be consitered satisfaciony | TR of the area is within the speciied sire
Ils

B.2 Non-desiructive testing

Tha products shal be non-destrucinely lasted in accordancs with a method to be agreed
upon 3t tha tirree of enquiny and oder and 1o aocepiance critera ales 1o be agreed upon at
Ik lirng oF @nqebicy 2nd order.

B.4 Product analysis

Ope product analysis shal ba camed out per cast 10r tha determinabon of elemeants for
wittch wvaloas are specified for the cast analysis {see table 1) of Ihe steal grade concemad,

Samphng shall be carclad out 25 spacibed i 1SC 14284 In cases o dispute, e method
used shall ba aqreed § poszble with mlersnce 1o The correspondng Eurcpean Standarde or
ELUROMOAME,

B.53 Spectal marking

The product shall be marked in & way specially agread ar the time of enguiry and oder,
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Annaz G
findormative)}

Bikkcgraphy

Ecropazan Standards for similar steal grades as in table | which are intended tor athar
pracuct lorms, Irgaiment conditions or special appkeations e

EN 100831

EM 10083-2

EM 100A83-3

EN 10084

prER 102771
peEN 10277-2
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Aumeex D
(INIormadive)

Dmmnsional stapdands applicatzte to products complying with 1bis
Euwrc:pean Standard

For it rollad rod:

EUROHNORM 17 Fod i geswenal purpuse non-aloy steel for cold drawing; dimensions
and lolerances

EVRONORM 165 Round steal rod Tor cold-slamged beits and nuts; drmensons and
lokzrances

For hot rolled bBars:

EURONORM 58 Holirolled flats for genaral puspises

EURONOAM 53 Hotrofled squarg bars e ganeral pumases

EURONORM 80 Hol rolled round bars for general purposes

EUROMOERE 61 FHol rolkald stesl haXadons

EURCHOAM 55 Hob rallad round staa! bars & sarawe and reeta
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