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UDC 669.14.018.208.3 : 620.1 October 1991
Quenched and tempered steels DIN
Technical delivery conditions for unalloyed quality steals EN 10 083
English version of DIN EN 10 083 Part 2 Part 2
Vargitungsstihle; technische Lialerbedlngungen far uniegierte Thls standard, together with
Gualltatsstinle DIN EN 10 083 Part 1,

October 1991 edition,
suparsades DIN 17 200,
March 1987 edltion,

European Standard EN 10 083-2 : 1991 has the status of a DIN Standard.

A comma is used as the decimal marker,

National foreword

This standard has been prepared by ECISS/TC 23.

The responsible German bedy involved in the preparation of this standard was the Normenausschu Eisen und Stahf

(Steel and Iron Standards Committes), Technical Committee 05 Maschinenbaustahla.

Besides the principle amendments made to that draft, as listed on page 2, the following shouwld be noted.

a) Special steel and quality steei is now dealt with in DIN EN 10 083 Parts 1 and 2, a further standard covering boran steel
for quenching and tempering is to be prepared as Part 3.

b) The spacifications for standard designations stitl conform with those given in EURQONORM 27, which is in the process
of being adopted as a European Standard (EN 10 027 Part 1). Since that Eurapean Standard will include changes to
the symbols, it is not recommended that the symbols used hitherto be replaced by those specified in EURQONORM 27
but, pending the publication of EN 10 027 Part 1, the material designations given in Appendix E of this standard or the
matertal numbers given in DIN 17 200 be used for a transitiona! period.

Note. Part 2 of EN 10 027 will cover material designations and numbers.
¢) The DIN Standards corresponding to the European Standards {or EURONORMS) referred to in clause 2 of the EN are

as follows:

European Standard/ DiN Standard

EURONORM

EN 10 002-1 DIN EN 10 002 Part 1

EN 10020 DIN EN 10 020

EN 10083-1 DIN EN 10 083 Part 1

EN10204 : DIN 50 048

EURONORM 3 DIN 50 351

EURONORM 21 DIN EN 10 021 (at present at the stage of draft)
EURONORM 52 DIN EN 10 052 (at present at the stage of drait)
EURQONORM 73 DIN EN 10079

EURONORM 103 DIN 50 601

EURONORM 163 DIN EN 10 163 Parts 1 und 2

Continued on pages 2 and 2.
EN comprisas 16 pages.
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Standards referred to

‘{and not included in Normative references) .

DIN EN 10021 {at present at the stage of draft} General technical delivery conditions for steel and sieel products

DINEN 10052 (at present at the stage of draft} Vocabuiary of heat treatment terms for ferrous products

DINEN 10079 Definition and classification of steel products by shape and dimensions

DIN EN 10163 Part 1 Technical delivery conditions for the surface condition” of hot rolled steel plate, wide flats and
sections; general requirements

DINEN 10163 Part 2 Technical delivery conditions for the surface condition of hot rolled steel plate, wide flats and
sections; plate and wide flats

DIN 50351 Brinell hardness testing of metallic materials
DIN 50 601 Micrographic determination of the ferritic or austenitic grain size of steel

Previous editions

DIN 1661: D9.24, 06.29: DIN 1662: 07,28, 06.30; DIN 1662, Supplements 5, 6, and Bto 11: 05.32; DIN 1663; 05.36, 12.38x;
DIN 1663, Supplements 5, and 7 to 8: 02.37x; DIN 1665: 05.41; DIN 1667: 11.43; DIN 17 200, Supplement: 05.52;
DIN 17 200: 12.51, 12.68, 11.84, 03.87.

Amendments _ ‘

In comparison with DIN 17 200, March 1887 edition, the following amendments have been made.

a) The standard has been split up inte two Parts (dealing with special steels and quality steels, respectively).
b)'The specifications relating to the chemical compaosition have been amended in some cases.

) The distinction between mandatary and supplementary requirements indicated by marking the respective subclauses has
been dropped. Instead, suppiementary requirements are now specified in the annexes.

d) Some specifications for maximum hardness in the soft annealed condition have been amended.

¢) Soma specifications for mechanical properties of steel in the quenched and teinpered condition have been amended.
f) Details of test piece location and the ruling section havgé been amended. '
g) Table 13 showing minimum yield strength values of steels in their quenched and tempered condition is no longer inciuded.

h} The material designations have been changed to comply with the specifications of EURONORM 27; materiel numbers are
no longer included and some symbols dencting the heat treatment condition have been changed.

i) The specimen designation (cf. subclause 4.1} has been changed.
I} The specifications relating to surface quality have been amended.
k) The specifications relating to surface finish are now given in tabular form.

) Besides a number of other editorial changes, there are now no clauses dealing with mass, steel grades, weldability and
complaints. The standard has also been editorially revised.

International Patent Classification

G 22 C38/18
G 01 821/00
G 01 N 33/20
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Editor's notae

This standard raproducas tha officlal text of the English version of EN 10 083-2 as Isaued by CEN. In Its praparation for
publication as DIN EN 10 083 Part 2 (English version), certain points have been noted which we conslder to be In need of
corraction. These have been marked +). The suggested amendmaents are given below and will be forwarded to the responsible
CEN Secretariat for its consideration.

in presentation, orthography, punctuation and hyphanation, tha alm has been to Implement the PNE Rules consistently.
Obivlous errors (e.g. redundancles and omissions} have been rectified without further reference.

Suggested amandments

-
A5 © ot b N

-
N

To complete the sensa of note 4 to clause 1, ‘Jominy test’is to be substituted for 'Jominy’.

Re note 1 to subclause 5.6.3: EN 10 163 Parts T and 2 are naw available.

‘Shape tolerancas’ has been used throughout instead of the common tachnical term ‘form tolerances’ (cf. ISO 1101).
The heading of clause € should preferably read 'Inspection gnd testing for conformity...".

In subclause 6.1.1, third sentence, 'test report’ should be substituted for ‘works test certificate’ (cf. EN 10 204},

In subclause 6.1.3, first sentenca, ‘inspection certificate’ should be substituted for ‘inspection documaent'.

in note 1 to table 5, ‘deformed’ should preferably read ‘worked’.

in table 9, calumn 1, ‘32’ has heen substituted here for ‘34’ and ‘3b’ for ‘35",

In table 8, line T2, column 6a, the 3rd paragraph differs in substance from the German vearsion (cf. DIN EN 10 083-1, p.22).
Ta complats the sense of nota 1 to table 9, 'differences’ in the last line must be substituted for ‘thicknessas’,

in table 10, ‘quenching agent’ should be substituted for ‘hardaning medium' (cf. EN 10 083-1).

in note 1 to the table foliowing figure 2, 'axis’ is to ba substituted for ‘access’.
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'EUROPEAN STANDARD

NORME EURCOPEENNE

EUROCPAISCHE NORM

EN 10083-1

February 1991

UDC 669.14.018.298.3: 260.1

Descriptors: fron and steel products, unalioyed steels, heat treatable steels, quenching {cooling), tempering, delivery
condition, specifications, designation, marking.

English version

Quenched and tempered steels
Part 2: Technicai delivery conditions for unalloyed quality steels

Aciers pour trempe et revenu; Partie 2: Vergiitungsstéhie; Teil 2: Technische Lie-

Gonditions techniques de livraison des ferbedingungen fOr unlegierte Qualitats-
aciers de qualité non alliés stdhle

This European Standard was approved by CEN on 1991-02-12, CEN members are bound to
comply with the CEN/CENELEC Internal Regutations which stipulate the conditions for
giving this European Standard the status of a national siandard without any alteration.

Up-to-dats lists and bibliographica! references concerning such national standards may be
obtained on application to the Centrai Secretariat or fo any CEN member.

This European Standard exists int three official versions {(English, French, German). A version
in any other language made by translation under the responsibility of a CEN memberinic its
own language and notified to the Central Secretariat has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Denmark, Finland,
France, Germany, Greece, lceland, Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europdiisches Komitee fiir Normung

Central Secretariat: rue de Stassart 368, B-1050 Brusssls

O 18681,
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Contents
Page Page
1 BCOP@ tuereermeea e aaae e 2 5.7 Dimensions, tolerances on dimensicns and shape
tolerances . ............iiiiiiiiiiii e 4
2 Normative references ..............cecavuenn- 3 5.8 Cast sepAaratiun ________________________ 4
3 Deofinltlons ........ccvvirerieienrerannenarans 3 6 Testing and+} conformity of products with the
3.1 Quenched and tempered steels.............. 3 requirements ........cociiiinirriiinrranians .4
3.2 Product fOorm ...t i 3 6.1 Testing procedures and types
3.3. Types of heattreatmant .................... 3 ofdocuments .............eeinlll 4
3.4 Unalioyed and alloy steel ............c..oonn. a 6.2 Specific Inspection and testing............... 4
3.5 Ruling section for heat treatment............. 3 7 Marking ..o veinnsinnaornnnaseresss Arevarer
4 Designation and ordering ...........civainans 3 Annexes
A Ruling section for mechanical properties ....... 14
5 Requirements .. ...........c.ciciiiianaatians 3 . i
_ B Supplementary or spacial requirements.,....... 14
5.1 Manufacturing process .....vcvviiiiinerins 3 .
. . R C Otherrslevant standards. . ...............c0u0s 15
5.2 Chemical composition, and mechanical .
PFOPBTHES -« e e e e e et 3 D Dlmens.ional _stanc!ards applicable to products
. ) ' complying with this European Standard......... 16
5.3 Technelogical properties.................... 3 . s
E . Comparison of stesl grades specified in
54 Structure. .. ... ..o it e 4 this European Standard and I1SO 683-1 : 1987
5.5 Internal soundness............coiiiiiiiaans 4 and other stael grades previously
56 Surfacequality ......... .. i iiiaiiiiiaans 4 standardized nationally ................. .. ..., 16
Foreword

This European Standard has been prepared by ECISS/TG 23 'Heat treatatle alloy stesls and free-cutting steels; quality
standards’, the Secretariat of which is heid by DIN.

When the European Committee for Iron and Steel Standardization (ECISS) was farmed and its programma of work was drawn
up, Technical Commitiee TC 23 was requested to replace EURONQORM 83-70, Quenched and tempered steeis; quality
specifications, with 2 European Standard.

The discussions within ECISS/TC 23 were based on International Standard 1SO 683-1 : 1987, Heat-treatable steels, alloy
steels and free-cutting steals. Part 1: Dirsct-hardening unalloyed and low-alloy wrought steel in form of differant black
products, K

In accordance with the CEN/CENELEC Internal Regulations, the following member countries are bound to adopt this
European Standard:

Austria, Belgium, Denmark, Finland, France, Germany, Greece, iceland, ireland, taly, Luxerhbourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdom. :

1 Scope

1.1 This European Standard gives the technical delivery

requirements for

— semi-finished products, hot formed, e.g. blooms, billets,

" slabs (see notes 2 and 3),

— bars (see note 2),

—rod,

— wide flats,

— hot or cold rolled sheet/plate and strip,

— hammer and drop forgings (see note 2),

manufactured from the direct hardening unalloyed stesls

{see note 4) listed in table 3 and supphled 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

quenched and tempered machine parts, but are partly {see

table 7) also used in the normalized condition.

The requirements for mechanical properties given in this

European Standard are restricted to the sizes given in

tables 6 and 7.

NOTE 1: EURONORMs reiating to stsels complying with
the requirements for the chemical composition in
table 3 but which are supplied in other product
forms or treatment conditions than given above or
ara intended for special applications, and EURO-
NORMs for similar stesl grades are listed in annax C.

NOTE 2: Hammer-forged semi-finished products (blooms,
billets, slabs, etc.) and hammer-forged bars are
included under semi-finished praducts or bars and
not under the term ‘hammer and drop forgings'.

NOTE 3: Spectal agreements shall be made when ordering
unworked+) continuously cast semi-finished prod-
ucts.

NOTE 4: In accordance with EN 10 020, the steels covered
by this European Standard are unalioyed quality
steels. Unalloyed and alley special steels are stan-
dardized in EN 10 083-1, The differences between
quality steels and special steels are
— no minimum impact values are specified;

— no hardenability requiraments in the Jominy*);

—the oxidic inclusions content is not limited;

— the maximum phosphorus and suifur contents
arg higher.

NOTE 5: A standard on boron steels for quenching and
tampering is being prepared as Part 3 of EN 10 083,

1.2 |In special cases, deviations from or supplements to
these technical delivery conditions may be agreed at the
time of ordering (see annex B},

1.3 In addition to the specifications of this European
Standard, the general technical delivery requirements of
EURONORM 21 are applicable unless otherwise specified.
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2 Normative references

"EURONORM 3%)
EURONORM 18%)

Brinell hardness test for steel

Selection and preparation of samples
and test pieces for steei and iron and
steel products

General technical delivery conditions
for steel and iron and steel products
Vocabulary of heat treatment terms
for ferrous products

Definition and classification of steel
products by shape and dimensions
Micrographic determination of the
ferritic or austenitic grain size of steels
Delivery conditions for the surface
finish of hot rolled plates and wide
flats

Metallic materials; Tenslle testing.
Part 1: Method of fest at ambient
temperature

Definition and classification of grades
of steel

Quenched and tempered steeis.
Part 1: Technical delivery conditions
for special steels

Metallic materials; types of inspec-
tion documents

EURONORM 211}
EURONORM 521}
EURONORM 78

EURCONORM 10837)

EUROCNORM 1631}
EN 10 002-1

EN 10020

EN 10 083-1

EN 10204

3 Deﬁn_’rtions

3.1 quenched and tempered steels: For the purposes:
of this standard, quenched and tempered steels are en-
gineering steels which, because of their chemical compo-!
sition, are suitable for hardening and, In the quenched andi
tempered condition, have good toughness at a given tensile
strength.

3.2 productform: The definitions of EURONORM 79 shall
apply for the product forms.

3.3 types of heat treatment The definitions of EURD-
NORM 52 shall apply for the types of heat freatment
mentioned in this standard,

3.4 unalloyed and alloystesk The definitions of EN 10 020
shall apply for the classification into unalloyed and alloy
steel. ’

3.5 ruling section for heat treatment: The ruling section of
a product is the section for which the mechanical properties
have been specified (see annex A).

Whatever the actual shape and dimensions of the cross
section of the product, the size of its ruling section is
always expressed as a diameter. This corresponds to the
diameter of an ‘equivaient round bar’. That is a round bar
which, at the position of its cross section specified for
taking test pleces for mechanical tests, will, when being
coocled from the austenitizing temperature, show the same
cooling rate as the actusl ruling section of the product
concerned at its position for teking test pleces,

4 Designation and ordering

4.1 In accordance with the following examples, the

standard designation of a steel spacified in thls EN eonslsis
of

—tha term ‘steel’,
—the numbar of this EN,
—the symbol for the steel grade (see table 3),

448
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— if eppropriate, the designation of the heat treatment
condition (see table 1).

EXAMPLE:
Steel EN 10083 —1 C 45 —TN

NOTE: European Standards are being prepared on the
formation of alphanumeric and numbering systems
for the designation of steels. Until the publication of
these European Standards, the previous national
designations listed in annex E may be used instead
of the symbolie used in EN 10 083-2, if these previ-
ous national designations are used, the corre-
sponding grade specified in EN 10 083-2 will
aufomatically be supplied. After publication of the
European Standards on the formation of symbols
and designations, EN 10 083-2 will be revised at
short notice to introduce the new designations.

4.2 The information in the relevant dimensional standard
shall apply to the standard designation of the preducts.

4.3 The order shall contain all the information necessary
to describe the required products and their condition (see
table 2} and testing clearly. |f additional or special
requirements are to be met, the relevant clause number
from annex B shall be given to indicate this, with details if
necessary.

5 Requiremenis
5.1 Manufacturing process

51.1 General

The manufacturing process of the steel and of the products
is left to the discretion of the manufacturer, with the restric-
tions given by the requirements in 5.1.2 and 5.1.3.

5.1.2 Deocxidation

All steets shall be killed.

5.1.3 Heat treatment and surface condition at delivery
5.1.3.1 Normal condition at delivery

tnless otherwise agreed at the time of ordering, the products
shall be delivered in the untreated, i.e. hot worked, condition.
5.1.3.2 Particular heat treatment condition

If so agreed at the time of ordering, the products shall be
delivered in cne of the heat treatment conditions given in
tabie 1, lines 3t0 7.

5.1.3.3 Particular surface condition

"If so agreed at the time of ordering, the products shall be

delivered with one of the particular surface conditions
given in table 2, lines 3 to 8.

5.2 Chemical composition and mechanical prop-
erties

5.2.1 The requirements given in table 1, column 9, shall
apply for each heat treatment,

5.2.2 The mechanical property values given in tables 6
and 7 shall apply to specimens in the ‘quenched and
tempered’ and ‘normalized’ heat treatment conditions, which
have been taken and prepared in accordance with figures
1 or 2 and 3 in tabie 9 (see alsc footnote 1 to table 1).

5.3 Technological properties
5.3.1 Machinability

All steels are machinable in the 'soft-annealed’ condition
{see also table 1, line 7, and table 3, footnote 2).

'} it may ba agresd at the time of ordering, until this
EURONGRM has been adopted as a European Standard,
that elther this EURONORM or a corresponding national
standard should he applied.
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5.3.2 ShearabBity of semi-finished products and steel
bars

5.3.2.1 Under suitable shearing conditions (avoiding local

stress peaks, preheating, application of blades with a

profile adapted to that of the product, etc.), all steel grades

are shearable In the soft annealed condlition and in the nor-

malizad condition.

5.3.2.2 Steel grades 1 C 45 to 1 C 60 are also shearable
under suitable conditions if they are supplied In the ‘treated
for shearability’ condition with the hardness requirements
as specified in table 5.

5.3.2,3 Steel grades 1 C 22 to 1 G 40 are, under suitabie
conditions, shearable in the untreated condition,

Shearability may alse be assurned for stee! grade 1 C 45
with dimensions greater than 80 mm and in the untreated
condition.

5.4 Structure

Uniass otherwise agreed at the time of ordering, the grain
size shall be left to the discretion of the manufacturer, If a
fine grain structura is required in accordance with areference
treatment, special requirement B.3 shall be ordered.

55 Internal soundness

Reguirements for internal soundness may be agreed upon
at the time of ardering, e.g. on the hasis of non-destructive
tests {see annex B, clause B.4).

5.6 Surface quality

5.8.1 All products shall have a smooth finish appropriate
to the shaping processes applied.

5.68.2 Minor surface imperfections, which may also occur
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.

6.6.3 Where appropriate, requirements relating to the
surface quatity of the products shall be agreed upon at the
time of ordering, If possible with referance to European
Standards.

NOTE 1: EURONORM 163 specifies requirements for the
surface guality of hot rolled sheet/plate and wide
fiats. It is to be transformed into an European
Standard and will then also contaln requirements for
the surface quality of sectional products.+)

NQOTE 2: It is more difficult to detect and eliminate surface
discontinuities from coiled products than from cut
iength. This should be taken into account when
agreements on surface quality are mada.

5.6.4 | suitability of bars and rod for bright drawing is
required, this shall be agreed at the time of ordaring.

5.8.5 The removal of surface defects by welding is only
permittad with the approval of the customer or his repre-
sentativae. '
Untitarelevant European Standard is published, the process
and permissible depth of defect removal, where appropriate,
shall be agreed at the time of ardering.

5.7 Dimc;nsions, tolerances on dimensions and
shape tolerances)

The nominal dimensions, tolerances on dimansions and
shape tolerances for the products shall be agreed at the
time of ordering, wherever possible with reference to the
applicable dimensional standards (sea annex D).

‘8214

5.8 Cast separation
The products shall be dellvered separated by cast.

6 Testing andt) conformity of products with
the requirements

6.1 Tesiing procedures and types of documents

6.1.1 Products complying with this European Standard
shall be ordered and delivered with one of the test certifi-
cates as specified in EN 10 204. The type of test certificate
shali be agreed at the time of ardering. If the order does not
contain any specification of this type, a test certificate+)
shall be issued.

8.1.2 If, in accordance with the agreements at the time of

ordering, a test report is to be provided, this shall include

the follawing information:

a) the statement that the material complies with the
requirements of the order;

b} the results of the cast analysis for all elements specified
in table 3 for the steel grade congerned.

6.1.3 M, in accordance with the agreements on the order,

an inspection document*), or an inspection report is to be

provided, the specific inspection dascribed in 6.2 shall be
carried out and its results shall be certified in the documasnt.

In addition, the document shall include the following

information:

a) the manufacturer's results for the cast anaiysis of all
elements specified in table 3 for the steel grade
concerned;

b) the results of all inspections and taests ordered in
suppiementary requiréments (see annex B);

¢} the symbal letters or numbers relating the test certi-
ficates, the test pieces and products to each other,

6.2 Specific inspection and testing

6.2.1 Verification of hardness and mechanical properties

With the following expection, the hardness require-
ments or mechanical properties given for the relevant heat
treatment condition in table 1, column 9.2, shall be verified.
The requirement given in footnote1 to tabie 1 (mechanical
properties of reference test pieces) shail only be verified if
a supplementary requirement specified in annex B, clause
B.1 or B.2, is ordered. When delivering strip made of the
steel grades listed in table 8 up to maximum thickness
given in table 8, the hardness in the hardened condition
shall be verified.

6.2.1.2 The amount of testing, the sampling conditions
and the test methods to be applied for the verification of
requirements shall be as specified in table 9.

6.2.2 Visual and dimensional Inspection

A sufficient number of products shall be inspected to
ensure complianceé with the specification.

6.2.3 Retests
Sees EURONORM 21.

T 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. (Ses
annex B, clause B.6.}
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Table 2. Surface condition at delivery

1 2 l 3 4 5 6 , 7 [ 8 I 9 10
% indlcates in general applicable for
. semi-
1 Surface condition at delivery Symbol | finished hammer and | Notes
products flat drop forgings
{such as bars rad products (see nota 2
blooms, to 1.1}
blilats)
Unless
2 |otherwise Hot worked None or HW X X x x X —
agreed
Unworked,
3 continuously cc X - - - — -
cast
Hot worked
P
4 and pickled ' x X X X X
Particular
T Hot worked
5 COI‘IdItIOI‘!S to and biast BC " x x X x
be supplied by | d 2)
agreement cleane
Hot worked
6 and rough -1 - X X - %
machined
7 Cold rolled Ccw - - - x -
8 Cthers
1) Until the term ‘rough machined’ is defined by, for example, machining allowances, the detalls are to be agreed at
the time of ordering.”
2) in addition, it may be agreed that the products be, for example, oiled, limed or phosphated.
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Tabie 3. Steel grades and chemical composition (cast analysis)

Chemical composition (% by mass)!}, 2)

St:::ngbr:rle c3) Si Mn P s Cr Mo Ni Cr+ Mos-k Ni

max. max. mex. max. max. max, max. %)
1iCc22 0,17 to 0,24 040 0,40 to 070 0,045 | 0,045 0,40 0,10 0,40 0,63
(1C25)% 0,22 to 0,29 | . 040 0,40 to0 0,70 0,045 | 0,045 0,40 0,30 0,40 0,63
{1 C30)4) 0,27 to 0,34 0,40 050 to 0,80 0,045 | 0,045 0,40 0,10 0,40 0,63
1C35 0,32 1o 039 0,40 0,50 1o 0,80 0,045 | 0045 0,40 0,10 0,40 063
(1C 40)4) 0,37 to 044 0,40 0,50 to 0,80 0,045 | 0,045 ;| 040 0,10 0,40 0.63
1C 45 042 to 0,50 0,40 050 to 0,80 | 0,045 | 0,045 [ 0,40 0,10 0,40 0,63
{1 Csop) 0.47 1o 055 0,40 0,60 to 0,90 ‘0.045 0,045 0,40 0,10 040 063
{1C 554 0,52 to 0,60 040 | 080 to 0,80 | 0045 | D.045 0,40 0.10 0,40 0,63
1CéED 0,57 to 0,65 0,40 0,60 to 090 | 0,045 | 0045 | 040 0,10 040 083

1) Elements not quoted in this table should not be added intentionally to the stee! without the agreement of the purchaser,
other than for the purpose of finishing the heat, All reasonable measures should be taken to prevent the addition from
scrap or other material used in the manufacture of such elements which affect the hardenability, mechanical properties
and applicability.

2} Steels with improved machinability as a resuit of the addition of lead or higher sulfur contents up to around 0,100 % 3
(inctuding controlled sulfide and oxide formation, e.g. Ca treatment}, may be supplied on reguest.

2) If the steels are ordered without mechanical property requirements in the quenched and tempered or nermalized

may be agreed at the time of ordering.

4). Some of the steel grades given in brackets have been included in this European Standard for the first time; they are not
available from stock in all countries.

condition, a restriction in the carbon range to 0,05 % and/or of the total sum of the elements Cr, Mo and Ni to 50,45 %

Table 4. Permissible deviations between 'ihe product Table 5. Maximum hardness for products to be supplied in
analysis and he limiting values given in table 3 the ‘treated to improve shearability' (TS} or ‘soft
for the cast analysis annealed’ (TA) conditions

. L HB max. In condition1)
Permissible content in Permissible . Steel grade
Element the cast anatysis . deviation 1) symbol 1S . TA
% by mass % by mass 1C 22 ’ —2) _
c <055 + 0,02 1625 -2) -
>0556 <0865 +0,03
1C 30 —2) -
Si <040 +0,03 :
1C 35 —2) -
Mn 50.90 + 0,04 1 C 40 ___2) —
P <0,045 + 0,005 1C 45 25572) 207
S < 0,045 + 0,005 1C50 2558 217
3
cr <040 +0,05 1C55 2553) 229
- 1Ce60 2553) 241
Mo <0,10 +0,03
- 1) The values are not applicable to slabs which have
Ni 040 +0,05 ‘been continuousty cast and not furiher deformed-).
Z) See 5.3.2,3.

1) & means that, In one cast, the deviation may occur 3) Soft annealing may be necessary as a functlon of
over the upper value or under the lower value of the the chemical composition of the cast and of the
speciied range in table 3, but not both st the same dimension
time. :
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Table 8. Mechanical properties'},2)in the quenched and temperad condition

Mechanlcal properties for the ruling sectlons (see annex B) with a diameter (d) or for flat products with a
thickness (t) of
Steel 18mm< 4 < 40mm 40mm < d < 100mm
grade @5 16mmor f < Bmm or Bmm< { £ 20mm or20mm < [ £ 60mm
symbol
R, R A ¥A R. Rm A Z Re Rm A z
min, min. min min, min. min, min, min, min
N/mm?2 % % N/mm? % % N/mm?2 O %
500 470
1C22 340 o 20 50 290 to 22 50 - - - -
650 620
. 550 500
1C25 370 to 19 45 320 ta 21 50 - — - -
700 650
600 '550 500
1C30 400 io 18 40 350 to 20 45 3009) to 219) 503)
750 700 6503)
630 800 550
1C356 430 to 17 40 380 to 19 45 320 to 20 50
780 750 : 700
650 630 600 .
1C40 460 to 16 35 400 to 18 40 350 to 19 45
800 780 750
700 6850 6830
1C45 480 to 14 35 430 to 16 40 ar7o to 17 45
850 800 780
750 700 650
1C 50 520 . to 13 30 460 to 15 a5 400 te 186 40
800 850 800
800 750 700
1C55 550 to 12 30 480 to . 14 35 420 to 15 40
950 200 850
850 800 750
1C80 580 to " 25 520 to . 13 30 450 to 14 35
1060 950 900
1) R.: Upper yietd stress or, if no yi'leid phenoimenon occurs, the 0,2 % proof stress, Rpg,2
Rn: Tensile strength. ’
A: Percentage elongaticn after fracture (initial gauge fength, Ly = 5,65VS,; see table 9, column 7a, line T3}
Z: Reduction in cross section on fracture.
2) Specifying the dimensional limits does not mean that qguenching and tempering can produce a martensitic structure
through to the specified sampie taking point.
3) Applicable to diameters up to 63 mm or thicknesses up to 35 mm.
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For products with a diareter (d) or for flat products with a thickness (f} of
Steel grade d < 16 mm 1mm<d< 1000mm | 100 mm< d < 250 mm
symbol t < 16mm iEmm< < 100mm | 1000mm< t < 250mm
Re Rm A Re Rm A 7| Re Rm A
min. min. min. min. min. min. min. min. min.
N/mm? | Nimm?| % | N/mm? [N/mm?| % | N/mm? {Nfmm?| %
1C22 240 430 24 210 410 25 - — -
1C25 260 470 22 230 440 23 - - -
1C30 280 510 20 250 480 21 230 460 21
1C3s 300 550 18 270 520 18 245 500 19
1C 40 320 580 16 290 550 17 260 530 17
1G 45 340 620 14 308 580 16 275 560 16
1C50 355 650 12 320 610 14 280 580 14
1C58 370 680 11 330 640 12 300 620 12
1C60 380 710 10 340 670 11 310 B850 1
1) R Upper yield stress or, if no yield phenomenon occurs, the 0,2 % proof
stress, Rpp . :
Ry Tensile strength,
A: Percentage slongation after fracture (initial gauge length, Ly = 5,65+ ¥Sp; ses
table 9, column 7z, line T3).

‘Table 8. Minimum hardness of strip in the hardened

condition?) .
Stest grade | Minimum hardness |Max. strip thickness
symbol : mm
1C 40 510 2
1 C 45 560 2
1C50 600 2
1C55 650 2
1C60 870 2
1) The values apply for the hardening temperatures
given in table 10 and quenching in cil (see aiso
footnote 2 to table 10).




137 19

#

H

03PM

3

01—-12-11;

Page 10 EN 10083 Part 2

‘so|pedord
8y} 190" 10U OP (;Sessauyaiyy ey} ji pue sefuedosd [eojuryoow Joj eBUB! [BUOISUBWIP BWBS BU] U| Bif SESSBUNIY) AU} J| Jsy36B0) padnolb aq ABW S8S56UNIY) JUSIBNP JO
$10npoIg °,1, AQ PBIEDIPUI SE YOIEG JUeLNTel) JE8Y YORE 10} PUB (), AQ PRI1ED|PU] SB UQISUSLIIP 4oRa 10} *, 3, AQ PEIB2IpUL 5B 1582 YoBS 10} Ai¢1e18des Jno pelIed eq jBYS $150) BYL {

'€ WHONOHNA UM sauepiosge
-u| eq ||BYsS ucljeiedeid ejdweg
‘Bupepio jo ewpy
ayj 18 pesifie 8q ||BYS suo|jeIULBpU|
sseupJey By 10} toj)sod ajepdosdde
1sow ey} 'sBuibio) dosp o Jewwey
jo esead ey} u| "B's ‘aAcqe el) yim
Adwoa o) siqissodw) eq 3 pINoYys
‘syonpoad
1B{} }O BSED BY) U] OS|B PUB UC[}106S
$5040 ig|nBuwv)aes 10 gienbs
yuMm sJeq jo asea o) uj jonpead

el

eg

ey} yo ebpe (uipny)buc| sUc WO a8 uolpuos
(+ESOUND|Y} X | O POUBISIP B }B — peuspley
!siegq punol u amzm_
10 BSEQ @Y} U| JEQ 6L} JO pUB BUD L _.“m
W) 19}0UIRIP X | )0 BIURSIP ¥ }B — h.w 10
100BMNS 81} Lo Jujod Buimoj)o) euy 1B g1 uop
peuluelep aq "eiqissod sleym 'jjeys L+ -lpuoa
sseupJley oy} *eInds|p jo SBSBO Uj a+ uf sseu
£ WHONCHNI Yum 2IuBpIOIIB Ul s)s0} ssoupieq| Tl zl 8 1 o] 5} -pieyH z
: g xeuua u oouys
5'g #snByo aes ‘sisAsue jonpold e|qissod g 10} .
Lgamoeinueid eyl Aq usaB st sisAjeue 1580 ey
19%4 ul Aq 10 st sIsA| ui 3 p pueg -lweyy )
(e1qey ejqe] 89 g
siyi o1 weweddns syj uj | Jonpold { junisey
‘AUl pue L] eul 90%) Jed Jad sjan
‘21 WHONOHMI Ylm 8ourpioade syseyjo | -posd jo i un
ul eq jreys seas|d }se1 pue JequinN | tequny [ELN S ON
so|dwes s8] Jo vofjwiedesd pue pajidde 8q o uopesedaud
uojyselas 1o} suoipuos |eseued sy |, poyew jse ] s|dwns pue - wswelinbey
suoipuos [eieusn | |1 Bujdwes Bunse) Jo Jueixy
s dde 8q o] poyjew }se uopyesmdasd e|dwes pue Bujdweg
peli q 0] poyjew 1se oup N 9 s N e z .

(£ PuB 9 SUWN(0D ' 9]qE} 0] Juewie|ddng)
*\ a|qe; oy Buipioaor eiqedijdde s| juewelinbes By} JI pue paieplo s| yodes uopoedsul ue Jo ejeI|j1ieD uonoedsu| ug | Aressoaoeu Ajue §| SjUeeInbel auy) 1o UOIBIRLIBA HION
Z uuanoo uy uead spuoesnbes oy Jo USHEIPHGA 8U] 10) BUCI|PUOD )86 ) '§ 8|Qel

6 UWnos

4353



19

14/

#

8

01—-12-11;

T03PM

EN10083 Part 2 Page 11

1580 iad usye] eq [jBYS ada(d 158] eUO 1SBa| 1 g ‘joeiey) LEed 10 § GZ Yora 1o} ueXe] oq ||Bys eseld jsa) euo ‘pateed) Jeay Alsnonuiuod st jonpoid eyl y (z

‘gt ebed ass ‘(; Jo4

L7

eg9

1+
158 a+ sjanpoid
‘1-200 0 N3 HlMm eoUEpIOOOR qel ajisuey | (z1 o} 2z pazjeuUou|(,qg
u) pesedesd eq [jeys ajdwes gyl
‘pesibe “mo|) ujelB [edioupd Jo uopoRlp
eq osj@ |jeys sedeld jse] eseyy ay} u| se|} s|xe jBu|pn}|Bua)
loj peuleiqgo eq o) anjea uojjebuole Jeyy ey Aem e yons uj Bunepio
wnwijuiw ey) ‘esed sy U ‘Supeplo 16 awy} ey} je pealbe uojisod
o eux) ey} e ucdn pesibe aq |[8Ys | e woi; ueyey Bq |BUS se|dwEs By}
1-200 01 N3 vt peyloeds se Yyibue) | | -| jo z eyou ees) sbujBioy daip
ebBneh JueIsuoo B Y)Ysm ooed 1s0) B PUB IBWALEY JO 6583 BY) U] —
‘Wi g> Jo SSBUNOIY} B Yilk S1anpoid ‘g pue Z s94nBy YyIIM BOUBPIODOE
190 Jo e@sea ey) uj ‘e’ ‘eiq|ssod 10U S| Ut '8}0NpoId 18}) 4O BSES L) U] —
§Y1 §§ ‘(Esam {BUO(I0ES-s5010 Jewyfijlo )
oy 5§ 05 ssaym) Bgrece’s = OF uibue) - 1 84nBli YyM BIUEPIOIIE s1anpo.d
aBnBS |B(1jU| He Bujaey sooB|d jE6) u} ‘pol pue s1eq jo 858D S U — | qg) 1+ paladuLg)
eugpodoid wo yno pe|iied eq||jeys SMojlo) |- pue - 1589] a+ pue
168) 8jISuUB} BY} 'OINASIP JO S6SBO U] s uene)l eq jjeys sjdwes sy} | vel BEL ajjsuel | L o) g peyouenb|(, eg
10
sejpedoud
S8y eswel| gl [RAURYOESIN £
a|qe} 9eg
(e1q= 1anpoad | 1unjse)
si4yy o} Juews ddns ey} uy aed Jad s10n
' eul pue || euj e8g) slsey jo | -poud jo {1 ¥un
lequiny | Jequnp el ‘ON
pepdde aq o3| uopesedsd
poyjew jse ) | @ldwes pue juswaunbey
Bupydwesg Bupse) jo Jusix3
pejdde 8g 0} POYaLU 158 | uopjesedesd ajdwes pus Bujdives sur ’ 9 g v e 2 .

‘(papnjauad) § 8jqe]

454



01—-12—-11; 6:03FM;

#

15/

19

Page 12 EN 10 083 Part 2

Table 10. Heat treatment?)

Steel grade Hardening 2),3) 4 Temparing 5) Normalizing )
symbol oC Hardening medium+), 4) sC ac
1C22 860 to 800 880 to 920
1C25 860 to 800 Water 880 to 920
1C30 850 to 890 870 to 910
1C 35 840 to B8O 860 to 900
1C 40 830 to B70 Water or oil 550 to 660 850 to 890
1C 45 820 to B60 840 to 880
1C50 810 to 850 830 to 870
1C 55 805 to 845 Oil or water 825 to BES
1C 60 800 to 840 820 to 860

1) The ¢onditions given in this table are for guidance,

2) The temperatures at the lower end of the range are generally applicable to hardening in water and thosa at the upper
end, for hardening in oil.

3) Austenitizing period: at least 30 min (guideline value).

4) When choosing the hardening medium-+), the influence of other parameters, such as shape, dimensions, and quenching
temperature on properties and susceptibility to cracking should be taken into account. Other quenching agents such
as synthetic quanchants may alsc be used. :

5) Tempering period: at least 80 min (guideline vaius).

Round and similar
shaped sections

Rectangular and
squara sections

Dimensions in mm

VN
\ ) Tensile test piece
ot
PS5 p >
s .-‘n__
- ‘\ v-“ mtereng
a>25
a«< 25" b>a
b>a
b
']
7T
'y & —p - - P-‘\
) £
~F N T8 3
e ™~
.Jgél-.- s

1y For small products {d or § <25 mm), the test piace shall, it passible, consist of an unmachined part of the bar.

Figure 1. Location of the test pieces in bars and rod
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Dimensions in mm

150 < w <5 w600
2 1
< !
: |
- F !
: |
i 2 Y — |
1 & : g
743 L_ w/k

Figure 2, Location of the samples {A and B) in flat products in relation to the preduct width

. . ‘
Product Lo:atlon of;h:tte§;t:.;|ec'cfe } Distance of the test piece from roiled surface
Type of test thickness ar a procuct wic
mm < 600mm | 2 > 600 mm mm
: Rolled suriace
<30 : . V4
SARB %) |
Tenslle test?) Longitudinal | Transverse
Either Or
=
>30 'y
Rolled surface
1) Location of the longitudinal access+) of the test plecs with respect to the principal rolling direction.
2) The test piece shail comply with EN 10 002-1.

Figure 3. Location of the test piece in fiat products in relation to product thickness and principal direction of rolling
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Annex A
{normative)

Ruling section for mechanical properties

A.1 Definition

See 3.5,

A.2 Determination of the diameter of the ruling section

A.2.1 [fthe test piaces are taken from products with simple cross section and from positions with quasi two-dimenstcnal
heat flow, A.2.1.1 to A.2.1.3 shall apply.

A.2.1.1 For rounds, the nominal diameter of the product (not Including the machining allowance) shall be taken as the
diamater of the ruling section.

A.2.1.2 For hexagons and octagons, the nominal distance between two opposite sides of the cross section shall be taken
as the diameter of the ruling section,

A.2.1.3 For square and rectangular bars, the diameter of the ruling goction shall be determined in accordancae with the
example shown in figure 4.

A.2.2 For other forms, the ruling section shall be agreed at the time of ordering.

m V5K
0 * .
AN ~
-] Qé\m ~._ \ - B
160 q‘om, ™. - '\x_\""‘-
f ) NN
"“q 1) -"---._
E & 204NN T
£ 00 & 1% [~
£ \.‘ 100 ‘ ‘-_____ 7
g % G;' 3090 .
£ o _up N
% 50 ]
B Bow e —
A ===—c—c=c===
0 - —

0 20 L0 &0 80 00 120 %0 W0 VO 200 220 20 X0 280 300- 30 30 360
width, inmm = —e=
Exampla:
For a rectangular bar with a section of 48 mm x 60 mm, the diameter of the rufing section is 50 mm.

Figure 4. Diameter of the ruling section for square and rectangular sections for quenching in oil or water

Annex B

(npormative}

Supplementary or special requirements

NOTE: One or more of the following supplementary or special requiremants may be applied if specified in the order. Details
of these requirements shall, where necessary, be agreed upon by the manufacturer and purchaser at the time of
ordering.

B.1 Mechanical properties of reference test pieces in the quenched and tempered condition

For deliveries in a condition other than quenched and tempered or normalized, the reguirements for the mechanical properties
in the quenched and tempered condition shall ba verified on a reference tast place.

In the case of bars and rod, the quenched and tempered sample bar shall, unless otherwise agreed, have the crass section
of the product. In all ather cases, the dimensions and the preparation of the sample bar shail be agreed at the time of ordering,
where appropriate, taking into consideration the method for determining the ruling section givenin annex A.The sample bars
shall be quenched and tempered in accordance with the conditions given in table 10 or as agreed at the time of ordering.
The details of the heat treatment shall be given in the inspection document. Tha test piaces shall, unless otherwise agreed,
be taken in accordance with figure 1 for bars and rod and in accordance with figure 3 for flat products.
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B.2 Mechanical properties of reference test pieces in the normalized condition

-f=or deliveries in a condition other than quenched and tempered or normalized, the requirements for the mechanical properties
in the normalized condition shall be verified on a reference test pisce. :

In the case of bars and rod, the sample bar to be normalized shall, unless otherwise agreed, have the cross section of the
product. In all other cases, the dimensions &nd the preparation of the sample bar shall be agreed at the time of ordering.

The details of the heat treatment shall be given in the inspection document. The test pieces shall, unless otherwise agreed,
. be taken in accordance with figure 1 in the case of bars and rod and with figure 3 in the case of flat products.

B.3 Fire-grain steel

When tested in accordance with EURONORM 103, the steel shall have an austenitic grain size of 5 or finer. If an inspection
test Is ordered, it shall also be agreed whether this grain size requirement is to be verified by determining the aluminium
content or micrographically. In the former case, the aluminium content shall also be agreed.

in the latter case, one test piece shall be inspected per cast for the determination of the austenitic grain size. Sampling and
sample preparation shall be as specified in EURONORM 103.

Unless otherwise agreed at the time of ordering, the quenched grain size shall be determined. Hardening shall be carried out
under the following conditions for the purposes of determining the quenched grain size:

— for steels with a lower carbon content fimit <0,35 % (880 + 10) °C, 90 minutes/water;

— for steeis with a lower carbon content limit 20,35 %: (850 = 10) °C, 90 minutes/water.

In cases of dispute, pretreatment at 1150 °C for 30 minutes/air shall be carried out in order to preduce & uniform starting
condition.

B.4 Non-destructive testing

The products shall be non-destructively tested in accordance with a method to be agreed at the time of ordering and to
accepiance criteria also to be agreed at the time of ordering.

B.5 Product analysis

One product analysis shail be carried out per cast for the determination of all 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 EURONORM 18. In cases of dispute, the method used shall be agreed wher-
ever possible with reference to appropriate European Standards or EURONORMSs.

B.6 Special marking

The product shall be marked in a way speciéll‘jr agreed at the time of ordering.

Annex C

(informative)

Other relevant standards

EURONORMSs partially covering the same or very similar steel grades as in table 3, but intended for other product farms or
treatment conditions or for special applications:

EURONORM 87 Free cutting steels
EURONORM 132 Cold rolled steel strip for springs; technical delivery conditions

Anpex D

{informative)

Dimensional standards applicable to products complying with this European Standard
For hot rolled rod:

EURONORM 17 Rod In general purpose non-alloy steel for cold drawlng; dimensions and tolerances
EURONORM 108  BRound steel rod for cold-stamped Dolts and nuts; dimenslons and tolerances
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For hot rolled bars:

EURONORM 58 Hot rolled flats for general purpoaei

EURONORM 589 Hot rolled square bars for general purposes

EURONORM B0 - Hot rolled round bars for general purposas

EURONGRM 81 Hot rolled stesel hexagons

EURCNCRM 65 Hot rolled round stesl bars for screws and rivets

For cold rolled flata:

EURONORM 140  Cald rolled uncoated steel narrow strip; tolerances on dimensions, shape and mass

For hot rolled shest strip and plata:

EN 10 028 Hot rolled steel plates 3 mm thick or above; tolerances on dimensions, shape and mass

EURONQORM 48 Hot rolled narrow stee! strip; tolerances on dimensions and shape

EN 10 051 Continuously hot rolled non-coated steel sheet, plate and strip of unalioyed and alloy stesl with
specified minimum yield strength; tolerances on dimensions and shape

EURONORM 91 Hot rolied wide flats; tolerances on dimensions, shape and mass

Annex E

(informative)

Comparison of steel grades specified in this European Standard and I1SO 683-1 : 1887 and other steel
grades previously standardized nationally

Germany')
EN 10083-2 1SO 683-1: 1987 )
Symbol . Material number
1C22 - {C 22) (1.0402)
1C25 (C 25) c25 1.0406 ’
1C30 (C 30) ‘C 30 1.0528
1C35 (C 35) c3s 1.0501
1C 4o (C 40) c 40 10511
1C 45 (C 45) c 45 1.0503
1C 50 (C 50) [of- 1} 1.0540
1Cs55 - . (C 55) c 55 1.0535
. 1C60 {C 60) C 60 1.0601
') It a steei grade is given In raund brackets, this means that the chemical composition differs only slightly from
EN 10 083-2. If there are no brackets round the stee! grade, there are practically no differences In tha chamical
compoesition compared with EN 10 083-2.
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