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Foreword

This documenl (EN 10083-2:2008) has besn prapared by Technical Commitlee ECISS/TC 23 "Sleets for heat
treatment, alloy sleels and freecutting steels - Gualities and dimensions’, the secretaniat of which is held by
DiN.

This European Standard shall be given Lhe slatus of a national standard, either by publication of an identical
fexl or by endorsement, at the latesl by Febroary 2007, ang conflicting national standards shall be withdrawn
at the latest by February 2007

This documsnt supersedes EN 10083-2:1991.

Tagethar with Part 1 and Part 3 of this standard, this Part 2 is a revislon of the following Eurapsan Standards:

EN 10083-1:1981 +A1:1986, Quenched and tempered steeis — Part 1: Technical delivery condiftons for
gpecial stosls

EN 10083-2: 1991 +A1:1996, Quenched and tempered steeis — Paif 2; Technical defivety condilions for
unalloyed quaiily stecls

EN 10083-3:1985, Quenched and lempered steels — Parl 3: Technical delivery conditions for baron steels

and of

EURONORM 88-70, Flame and induction hardening stesis - Quality specifications

According to the CEN/CENELEC Interal Regulations, the national siandards otganizations of the following
countries are bound to implament this European Slandard: Austria, Belglum, Cyprus, Czech Republic,
Denmark, Estonis, Finland, France, Germany, Greece, Hungary, leeland, Ireland, Haly, Lalvia, Lithuania,

Luxembourg, Malia, Netherlands, Norway, Poland, Portugal, Romania, Slovakla, Slovenia, Spain, Swaden,
Switzerland and United Kingdom.
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1 Scope
This parl of EN 10023, In addition to Part 1, specifies the lechnical delivery requirements for;

— semi-finished products, hot formed, e.q, blooms, billets, slabs (see NOTES 2 and 3 in EN 10033-1:2008,
Clauas 1),

— bars (see NOTE 2 in EN 10083-1,2006, Clause 1},

—  rod,

— wide flats,

— hot-ralled strip and sheast/plate,

— forgings (see NOTE 2 in EN 10083-1:2006, Clause 1),

manufaciurad frem the direct hardening non alloy siesls for guenching and tempeting and the non alloy flame
and induction hardening sieels and supplied in cne of the heat trealmen conditions given for the different

typas of products in Table 1, lines 210 7, and in one of lhe surface conditions given in Table 2.

The steels are generally intended for the manufacture of guenched and tempsred, flame or induction
hardened machine parts, but can alse be used in the normalized condition.

The reguirements for mechanical propeities given in this document are resticted 1o the sizes given in Table 9
and Table 10.

WOTE This document does not apply for bright steel products. For bright steal products EN 10277-1 and EN 10277.5
apply.

In special cases, variations in these fechnical delivery requirements or additions to therm may be agreed at tha
time of enquiry and order {see Annex A).

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the iatsst ediilon of the referenced
document (Including any amendments} applies.

EN 10002-1, Mstalllc malerials — Tensils testing — Part 1: Method of test at amblent temperature

EN 100290, Definition and classiffication of gradss of sfeel

EN 100271, Designation systems for steels — Parl 1: Steel names

EN 10027-2, Designation systems for steel — Part 2; Numericel sysfem

EN 10045-1, Metallflc malerials — Charpy impaci tesf — Pant 1; Test method

EN 10083-1:2006, Steecls for quenching and lempering — Part 1: Ganeral lechiical defivery condilions

EN 10180, Unirasonic testing of stes! flal product of thickness equal or greater than 6 mm freflection method)

EN 10163-2, Dslivery reqitiremnents for surface condifion of hot-rolied stee! plates, wide fiats and seclions —
Part 2: Plate and wide flals
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EN 10204, Metaliic products - Types of Inspsciion documents

EN 19221, Surface qualily classes for hol-ralled bars and rods — Technical defivery conditions

CR 10261, ECISS Information Circular 11 — Iron and sted! — Review of avallable methods of chemical analysis
EN 10308, Non destructive tasting — Ultrasonic festing of sfesl! bars

EM 15O 377, Sfeef and stesl products — Locafion and preparation of samples and tes! pieces for mechanical
tensiing {150 377:1897)

EN IS0 642, Stesl — Hardenabilily lest by end quenching {Jominy test] (IS0 642:7399)

EN 150 643, Stecls - Micrographic delerimination of the apparent grain size {150 643:2003)

EN IS0Q 3887, Sisels - Determination of depth of decarburizafion (150 3887:2003}

EN 1SO 6506-1, Metallic materials — Brinsll hardness test — Part 1; Test method (ISO 6506-1:2005)

EN 150 8508-1-2005, Melallic malerials — Rockwell hardness tes! — Part 1; Tesi mefhod (scales A, B, C, D, E
F G, H K N T} {150 8508-1:2008}

EN 150 14284, Stesl and iron — Sampling and preparafion of samplas for the determinstion of chemical
gomposition (IS0 14284:1596)

EN 150 18265, Malalfic materials — Gonversion of hardness values (180 18265:2003)

3 Terms and definitions

For the purposes of this document, the ferms and definflions given in EN 10083-1:2006 apply.

4 Classlflcation and designation

4.1 Classification

Steel grades C35, C40, C45, G55 and C60 are classified according to EN 10020 as non alloy guality stesls
and the other stee! grades as non alloy special steels.

4.2 Designation
4.21 Steel names

For the slee! grades covered by this document, the stesl names as given in the relevant {ables are allocated in
accordance with EN 10027-1.

4.2.2 Steel numbers

For the stesl grades covarad by this document, the steel numbers as given in the relevant tables are allocaied
in accordance with EN 10027-2,
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5

Information to he supplied by the purchaser

5.1 Mandatory information

See EN 10083-1:2008, 5.1.

5.2 Options

A number of options are specified in this documenl (listed balow}. If the purchaser dees not indicate his wish
to implement any of these optiens, the supplier shall act in accordance with the basic specification,

a)
b}
<)

d)

€)

fi
)
h)
i}
i}
k}
)

m)

n

any particular heat treatment condition (see 6.3.2),
any particular surface condition {see 6.3.3);
any verificaiion of the product analysis {see 7.1.2.2 and A8);

any requirament 10 the hardenability (+H, +HH, +HL} for special sfeels (see 7.1.3) and if agread the
information concerning calculating hardenahility (see 10.3.2);

any verification of mechantcal properties of reference tesl places in the guenched and lempered (+QT) or
narmalized (+N} condition (see A1 and A2);

any fine grain requirements (sse 7.4 and A3,

any requirements for the verification of non-metallic inclusion content of special steals (see 7.4 and Ad);
any requirement for inlernal scurviness {see 7.5 and A.5),

any requirament relaling to surface qualily {sse 7.6.3);

any regquirement regarding the permissible depth of decarburization of special steels {see 7.6.4);
suitabiliiy of bars and rod for bright drawing (see 7.6.5);

any requiremeant relating to removal of surface defects {(ses 7.6.6%;

inspection of surface condition and dimensions shall be carried out by the purchaser at the manufacturer's
works (see 8.1.4);

any requirement concerning spectal marking of the products (see Clause 11 and A7)

EXAMPLE
20 round bars with the nominal dismeter 20 mm and the nominal length of 8000 mm according to EN 10050 made of steel
grade C4A5SE {1.1181}, according o EN 10083-2 in the haat lreatment condilion +4, Inspeclion cerfificate 3.1 as specified in
EM 10204,

20 round bars EM 10060 - 20x8000
EN 10083-2 — C45E+A
EN 10204 - 31

ar

20 round bars EN 10080 - 20x8000
EM 100832 — 1. 1191+4
EN 10204 - 3.1
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6 Manufacturing process

6.1 General

The manufacluring process of the stesl and of the praducts is left to ihe discretion of the manufacturer with the
restriclions given by the requirements in 6.2 to 6.4,

6.2 Deoxldatlon

Al gieels shall e killed.

6.3 Heat treatment and surface conditlon at delivery
631 Untreated condltion

Unless othensize agreed at the time of enquiry and order, the products shall be delivered In the untreated, i.e.
hot worked, condition.

NGTE Depending on product shape and dimenszians, not all stesd grades can be delivered in the hot worked
untreated condition {e. g. steef grade Ca0).

6.3.2 Particular heat treatment condition

If 50 agreed at the time of enguiry and order, the producls shall be deliverad in cne of the heat-trsaiment
conditions given in Tablz 1, lines 3to 7.

533 Particular surface conditlon

If so agreed at the time of enquiry and order, the products shall be defivered with one of the particular surface
conditions given in Table 2, lines 3to 7.

6.4 Cast separation

The products shall be delivered separaled by cast.

7 Requirements

7.1 Chemical composition, hardenability and mechanlcal proparties
711 General

Tabie 1 shows the combinations of usual heatdreatment condiions al delivery, product forms and
requirements as specified in Tables 310 10,

Except where special sieels are ordered in the quenched and tempered condition, the special stesls may be
supplied with or wilhout hardenability requirements {see Table 1, columns 8 and 9).

74.2  Chemical composition
71,24 The chemical composition determined by cast analysis shall comply with the values In Taids 3.

714.2.2 Permissible deviations between the limiting values for cast analysis and the values for product
analysis are given in Table 4.

The product analysis shall be carrled out when specified at the time of the enquiry and order (sse A.6).
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7.4.3  Hardenability

Where the steel is ordered by using the symbols for normal (+H) or resiricted (+HL, +HH} hardenakilly
requirernents, the hardenability values given in Table 5, Table & or Table 7 shalt apply.

7.1.4 Mechanical properties

Where the stee! is ordered without hardenability requirements, the requirements for mechanical properties
specified in Tabla 9 or Table 10 apply as appropriate for the particular heat treatment condition.

in this case, the hardenability values glven in Table 5 for special steels are for guidance purposes only.

The mechanical preperty values given in Takle 9 and Table 10 apply to fest pieces in the guenched and
tempered o normalized condilion, which have been taken and prepared in  accordance with
EN 10083-1:2006, Figure 1 or Figures 2 and 3 (see also foolnoie a in Table 1),

For steel platas > 10 mm thickness and bars > 100 mm diamster In the normalized condition (+N), it may be
agreed at the time of enguiry and order that instead of the fenslie test the hardness test is performed &l the
same ragion, where otherwise the sample for the tensile test plece wouki be taken from. The hardness test
should be petformed and from this so that the tenslle strength values ¢an be calculated according to EN IS0
18265. The calculated tensile strength shall comply to Table 10

7.1.5 Surface hardness

For the surface hardness of special steels after flame andl induction hardening, the specifications in Table 11
apply.

7.2 Machinability

Al steels delivered in the soft annealed {(+A} condition are machinakde. Where improved machinabillly is
required, the grades with a specified sulphur range should be ordered andfor with a specific treatment to
improve machinahility (e.g. Ca freatment), see also Table 3, footnote ¢,

7.3 Shearablilty of seml-finlshed products and bars

741 Under suitable conditions (aveiding local strass peaks, pre-heating, application of tlades with a profile
adapted to that of the product, etc.). all steels are shearabie in the soft-annealed (+A) and normalized (+N)
sondition,

7.3.2 Steel grades C45, C45E, C45R, C50E, CS0R, C55, C55E, C55R, CBD, CE0E, CBOR and 28Mné {zee
Tabla 8) and the corresponding grades with reguirements on hardenability {2ee Tables 5 to 7) are also
shearable under suitable conditions if they are supplied in the "treated fo improve shearability {+S)" condition
with the hardness requirements as spacified in Table 8.

7.3.3 Under suitable conditions, slesl grades C22E, C22R, T35, CA5E, C35R, C40, C40E and C4A0R [see
Tabie 8) and the carresponding grades with hardsnabilly requirements (see Tables 5 to 7) are shearable in
the untreated condition.

Shearability may also be assumed for stee! grades C45, C45E and C4ER with dimensions greater than 20 mm
and in the untreated conditian.

7.4 Structure

741  Unless otherwise agreed &t the time of enquiry and order, the grain size shall be left 1o the discretion
of the manufacturer. If a fine grain slructure s reguired in accordance with a reference ireatmeni, special
requirement A.3 shait be arderad.
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If steels C35E, CABR, C45E, C45R, CBOE, CH50R, CS5E and ©55R are intended for flame or induction
hardaning, special requirement A.3 shail be ordered in any case.

7.4.2 The special steels shall have a degree of cleanness corresponding te the special siee! quality {see
A.4 and EN 10083-1:2008, Annex E).

7.5 Internal sﬁundness

Where approprials, requirements relating to the internal soundness of products shall be agreed at the time of
enguiry and ordsr, if possible with reference lo Eurcpean standards. EN 10160 specifies requirements of
ulirasonic testing of flat products of thickness equal to o greater than 6 mm and EN 10308 specifies
reduirements of ultrasonic testing of steel bareg (see A.5).

7.6 Surface quallty

7.6.1 Al products shall have a smoolh finish appropriate to the manufacturing processes applied, see also
6.3.3..

7.6.2 Minor surface Imperfections which may also occur unger normal manufacturlng cenditions, such as
scores originating from rolled-in scale in the case of hot-rolied products, shall not be regarded as defects.

7.6.3 Where appropriate, requiremenis relating io the surface quality of the products shall be agreed on at
the time of enguiry and order, if possible with reference to Eurcpaan standards.

Sheet/plate and wide fiats are delvered with surface class A, subclass 1 according to EN 10163-2 unless
olherwisa agreed at the time of enguiry and order.

Bars and rods are deliversd wilh surface class A according to EN 10221 unless otherwise agreed at the time
of snquiry and order.

7.6.4 Reguiremenis relating 1o the permissible depth of decarburization may be agreed at the tima of
enguiry and order for special steels.

The depth of decarburization shali be determined in accordance with the micrographic method specified in
EN 150 3887.

7.6.5 If suitability of bars and rods for bright drawing is required. this shall be agreed at the lime of enquiry
and order.

7.6.86 The removal of suriace defects by welding shall only be permitted with the approval of the customer
or his or her representalive.

IF surface discontinuities are repaired, the method and maximurn depth of removal shail be agreed at the time
of enauiry and order.

7.7 Dimensions, tolerances on dimensions and shape

The nominal dimensions, 1olerances on dimensians and shape for the product shall be agreed at the time of
enquiry and order, if possible, with reference 1o the dimensional standards applicable (see EN 10083-1:2008,
Annex D).
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8 Inspection

8.1 Testing procedures and types of documents

811 Progucts complying with this document shall be ordered and dellvared with one of the ihspection
documents as specified in EN 10204, The type of docurmenl shaill be agreed upon at the time of enquiry and
crder. If the order does nol conlain any specification of this type, a test report shalf he issusd.

8.1.2  For information 1o be included in a test report, see EN 10083-1:2006, 8.1.2,

8.1.3  For informalion to be included In an inspection cartificate, ses EN 10083-1:2006, 8.1.3.

414  Unless otherwise agreed at the time of lhe arder, inspeciion of the surface guality and dimensions
shall be camried out by lhe manufacturer.

8.2 Frequency of testing

8.2.1 Sampling

Sampling shall be in accordance with Table 12.
8.2.2 Toastunits

The test units and the extent of lasting shall be in accordance with Tahle 12,

8.3 Tests to he carrled out for spacific Inspection

g8.2.1  Verificatien of hardenabillty, hardnass and mechanical propertles

For stesls being ordered without hardenability requirements, i.e. without the symhbo! +H, +HH or +HL in the
designation, the hardness reguirements or mechanical properties given for the relevant heat-lreaiment
condition in Tabde 1, Column 8, subclause 2, shall with the following exception be verified. The requirement
given in Tabie 1, foolnole a {mechanical properties of reference test pieces), is only to be verified if
supplementary requirement A1 or A2 is ordered,

For spacial sleels bsing ordered with the symbol +H, +HH or +HL in the designation {see Tables 5 tc 7),
unless othsrwise agreed, only hardenability requirements according to Tables 5, 8 or 7 shail be verified.

8.2.2 Visual and dimensional Inspection

A sufficient number of products shall be inspected to answre compliance with the specificaiion.

9 Preparation of samples and test pieces

9.1 Selection and preparatlon of samples for chemical analysis

The preparation of samples for product analysis shalt be in accordance with EN 150 14284,

9.2 Location and orientatlon of samples and test pleces for mechanical tests
9,21 Praeparation of samples
Preparation ¢f samplées shall be in accordance with Table 12 and EN 10083-1:2006, 9.2 1.

8.2.2 Preparation of test pieces

10
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Preparation of test pieces shall be in accordance with Table 12 and EN 10083-1:2006, £.2.2,

9.3 Location and preparation of samples for hardness and hardenabillty tests

See Tabla 12.

9.4 identification of samples and test pisces

Samples and tesl pieces shall be marked so thai the original products and their location and orientation in the
praduct is known.,

10 Test methods

10.1 Chemical analysis

Ses EN 10083-1:2006, 10.1.

10.2 Mechanical tests

See Table 12 and EN 10083-1,2006, 10.2.

10.3 Hardness and hardenability tests
10.31 Hardness in treatment conditions +A and +5

For products in treatmeant conditions +A {soft annealed) and +S {trealed lo improve shearability}, the hardness
shall be measured In accordance with EN 1S0 6505-1.

10.3.2 Verlfication of hardenabillty

As far as available the manufacturer has the option to verify the hardenability by calculation. The calculation
method is left to the discration of the manufaclurer. If agreed at the time of enquiry and order, the
manufaciurer shall give sufficient information about the calculation for the customer to confirm the result.

If & calculation formuia s not availahle or in the case of a dispuie an end quench hardenability test shall bs
carried out in accordance with EN ISO 642, The temperature for quenching shall comply with Table 13. The
hardness values shall be delermingd in accordance with EN 150 6508-1, scale C.

10.3.3 Surface hardness

The suface hardness of steels after flame or induction hardening (see Table 11) shail be determinad in
accordance with EM 130 8508-1, scaje C.

10.4 Retests

See EN 10083-1:2008, 10.4

11 Marking, labelling, packaging

The manufacturer shall mark the products or lhe bundles or boxes in a suitable way so that it is possible to
determine the cast, the stesl grade and tha origin of the delivery {5ae A7)

1
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EN 10083-2:2008 (E)

Table 2 — Surface conditlon at dellvery

1 2 3 4 EECRE E
1 Burface condilion at delivery Symbol x indicates In general applicabls for MNotes
SemiHinished | Bars | Hod Flal Harmmer
products (aush producls | and drop
a5 Hooms, forgings
billals} {ees Mole 2
in EN 10083-1:2008.
Clauses 1)
Z Unfess Hal worked Moneocr |x X X X )
othenise
agresd YHW
3 Farticular Unlomed +H2oo X . - . -
condllions condinuusly
supplied by cast
i
4 agreems Hal warked and | +P x X x X X
pickled
i Hol worked and | +BC E X x X X
klagl cleansd
G Hol werkiad and | +RM - b X - X
rough
machined
T Qlhars

in addilion, it ray be agread Ihat the products ba ciled or, where appropriale, limed o phosphaled.
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EN 10083-2:2006 (E)

Table 3 — Stesl grades and chemical composition {(cast analysis)

Steal dmslgnakion Chemics compos|tion (2 by mass)" ™~
M Nurmier et & n P 5 or Mo Mi Cr + Mo + Ni
W M max. X, max, ma®

Chuslly siands

C35 1.0501 022 1 029 040 Q.50 1o 0,30 B 245 max. G045 0,47 10 0 AQ G0

Cdi 16511 37 1o 04 0,40 050 (o 0.5 8,045 man 044 0,40 0,10 040 | 08D

48 10503 042 0 0,50 0,40 .50 13 0,80 0,045 max (045 ©.40 10 040 | 082

. 1.0535 GAZ 1o D&D 049 060 | 0,90 0,045 ma 0048 0,44 G190 G40 063

CE0 10601 0,57 o 0,65 00 060 1o 0,90 0,045 ma 0045 040 | &0 040 | 063
Spacial sleals

C22E 11151 a7 o024 D40 O A0 b 0,70 0,030 max 0,035 0,40 010 040 032

C22R 1.114% 0,020 10 &.040

C33E 11181 4,32 bo 0,29 0,40 0,50 to 0,54 0,030 man 0,035 8,40 010 8,40 083

CMR 11180 0,020 b6 9,040

E40E 11184 0,37 0 0,44 040 0,50 k080 0,030 muc 0.038% 0,40 0,10 Q40 053

CAOR 11189 0,020 o 0,040

CASE 1111 04210 0,50 0,49 G50 W 0,80 0,030 maw. 0,035 8,40 LR 1] 04D 42

CAsR 112 0,020 0 0,040

CBOE 11208 0,47 b 0,55 {40 G50 b 0,50 0,034 man 0,038 8,40 010 040 G52

CSOR 11241 0,030 to 0,044

C5aE 11203 0,52 1o 0,80 AT T80 ko 0,90 0,030 man 0,055% B,4Q G0 0,44 083

CS4R 11200 0020 160,040

CR0E 1124 Q.57 [0 0,66 049 060 by 0,90 0,030 e 0,058 0,40 Q10 0,40 063

CEOR 11223 0,020 to 0,040

2EMn3 111 02510 0,32 0,40 1,301 1,85 0,830 i 1,035 0,40 .19 O 063

]

Elemants nod quotad in hie table shall nol b Intenlonally added to the el withowl the agreemenl of the purchaser, other Ihar far
the pupose of finlshing the heal. All reasonable precaoliong shall be lakan 1o prevenl the addlion of such elements from scrap or
olher material used i the manufaclure which affec! the hardenability, mecharical properties and applicability.

Whare requiramenis are made o hardenability of specla! steels {see Tables 5 to 7). slighl devdalions fram the ity Tor the cast
anaysls are parmissible, sxoept for the slements carbon (see Tootnote d), phosphoms and sulphur; the deviations shall not exceed
the spacificathons of Table 4.

Steals wilh improved machinabilly as a resull of the addiion of higher sulphur contents wp 1o around 0,10% S {inchuding
resulphurized steels with conlrolied inclusion conlent {e.g. Ca-treatment)) may be supplied upon requasl, in this case, the upper limit
for the manganese conlent may be Increased by 0,45 %.

H zpecial sleels are ordersd wilhout hardenabdity requirements {symbols +H, +HH, +HL} or wilhout mechanical properly requirements
in Iha quenched and tempered of nomalized condiion, 4 restrictiion in e carbon rangs 1o 0,05 % andier the totsl sum of the
elemenls Cr, Mo and N (o 2 0,45 % may be agread at The thme of ondering,

Il agraed al the fime of engulry and order, for flat products, sulphur bs residcted 1o masdmom 6,010 % by mass,

14




EN 10083-2:2006 (E}

Table 4 — Permisslble deviations between the product analysls and the limiting values
glvan in Table 3 for the cast analysls

Elemeant Permisslbbe maxdrmum conlent in the cast Pemmigsiis
annlysis daviation®
% by mass U by mass
c s 055 +0,02
= 0,55 < BB +0,02
S = 0,40 + 0,03
Mn %100 + {04
=100 £ 165 + 0,05
o =045 + 0,005
5 = 0045 +0,005"
Cr = 540 + 005
Mo 29,10 + 0,03
Mi = 0,40 + 0,05
*  + means thal In one casl. the davialion may ocour over tha upper value
or under the lower vahsa of the specited range in Tabde 3, but nol Both
al lhe same lime,
®  For stesls wilh a specied sulphur range {0,020% Lo 0,040% according
Io cast analysis) the pemissibie deviatton ks & 0. 005%.

1%
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EN 10083-2:2008 (E}

Table € — Limiting values for the "C" scale Rockwall hardness for special steel grades with restricted
hardenabillty scatter bands {(+HH and +HL grades)

Sleel designalion Symbal Distance 0 mwmn fr-:;n the quenched
en
HRL: hardness
bama Number 1 4 G
C35E 1181 +HH4 - ) -
+HH14 51 to B& KRR -
CI5R 1.1180 +HL4 - 241043 -
+HL14 4810 55 24 o d3 -
1113 1.11356 +HH4 - 381057 -
+HH14 8410 60 38 1057 -
C40R 1.1180 +HLA 27 bo 46
+HL14 &1 15T 27 to 46
45E 1.1191 +HH4 - 41 to 60 -
+HH14 57 to 62 41 to G0 -
C45R 11201 +HL4 - 30 to 48 -
+HL14 6510 60 300 49 -
CEA0E 11206 +HHS - - 4 to 58
+HH1E 58 1063 - 40 to 58
CE0R 1.424% +HLE - 3 to48
+HL1E 56 1041 . 31 to 49
CSHE 11203 +HHE - - AZ 1o 60
+HH1S &0 1o 65 - 42 1o o
C5BR 1.1208 +HLS - - Wesl
+HiL15 &8 lo 63 - Bwest
Co0E 1.1221 +HHE - - 44 to 52
+HH 15 B2 to &7 - 44 lo 62
CHOR 11223 +HLE - 35 to 53
+HL15 60 o G5 . 35 to B3
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EN 10083-2;2006 (E}

Table 8 — Maximum hardness for products to he supplied in the "treated to Improve shearabllity (+5)"

or "sofl annealed (+A)" condition

Steal designalion” Max, HEW in condilion®
Name Mumber +5 +A,
Chuakily sleats

C3s 1.0501 - .

40 1.0511 = -

Cd5 1.0503 255° 207

C55 1.0535 255" 229

CB0 1.0801 258" 211

Spocial alesk:

CXE, CZR 11161, 1.1149 = -

C35E, CI5R 11181, 1.1120 - -

C40E, C40R 111886, 1.1189 = -

C45E, G45R 118, 11200 268" 207

CE0E, CHOR 11208, 1.1241 255 217

C55E, C55R, 11203, 1.120% 255" 220

CBOE, C80R 1.1221,1.1223 255 241

Z26hAnG 1.1170 2585 223

*  The valyes apply alo for the speslal sleel grades with hardenability requiremenls
{+H-, +HH- and +HL gragies) covered In Tabdos 51a 7; sea, hawever, footnota d.

¥ The values are net applicable 1o slabe which have peen confinuousty cast and not
urther defarmed,

¢ SeeTdd

?  pepanding on Ihe chemical composiion of the casl, and on the dimensions,
parlculany in The cage of the +HH-grades, soft anneallng rmay ba necessary.
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EN 10083-2:2006 {E)

Tabte 10 — Mechanlcal properties® al room temperature in the normallized condition {(#N)

Steal designation Mechanical prapeiles bor producls wilk a dlaneter [0y or, for fiat products, a lhicknass (i} of
ol = 16 mm 18 ram = o 5 10 mm 100 enm < of 5 250 mra
{5 16 mm 16 mm < { = 100 mm 10 ey < | < 260 mm

Harna Numbar | ], Bm A 8 Bm A R Rn A

rrlm, nln, min. mif N min, min, rln. i,

Pt MPat % MPa® MPat % MPa® MPg® W

Oualily sleals
Cak 1.0601 300 50 12 2 520 19 2459 SO0 1%
40 1,851 320 580 16 0 50 17 260 S0 17
C45 1,050 340 B20 14 35 550 16 27h 560 1%
C8s 1.0535 I70 880 11 a0 B0 12 00 G20 12
RO 1.0601 380 Fa L) 10 kL &0 11 M 630 it
Spacial stasts®

C22E 11141 249 LR 24 210 410 5 - - .
CZR 11148
L35E i g 550 5 270 £20 "% 245 500 18
CI5R 1.7180
CAQE 11186 320 =l 16 et i ] 17 i 21 17
C40R 1.1188
C45E 1.11: 340 a20 14 05 B&0 18 275 360 16
C45R 1120
CROE 1.1206 356 650 13 20 10 14 280 ) 14
CEOR 1124
CESE 11200 370 aa0 11 230 &40 iz A0m} G0 12
CESR 112059
LE0E 1.1&1 80 710 10 o EB70 " 3G &850 i
CA0R 1223
ZENInG L1170 345 E30 7 3o L-101] 18 40 500 18

*  Re Upper yield sirength or, ¥ no yield phenomenon occurs, ihe .2 % proof strength R,

F.. Tenslla strength.
Az Percenlage elongalion afler raclure (gauge langth Ly = 5,65 {5,  see Table 12, cohumn 7a, line T4).

Tha values alzo apply for the special sleel grades with hardenability requiremenis (+H, +HH and +HL grades) as specilted in
Tabkes Slo 7,

¢ 1 MPa =1 Mimm®,
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EN 10083-2:2006 (E)

Table 11 — Surface hardness for special steels after flame or Induction hardening

Sleet daslgnation Burface hardness ®
Name Number HRC

min,
C358E/CI5R 1118111180 48
CABEMCABR 11191411201 55
CHOECHOR 112081 1241 56
CESE/CHBER 112031 1209 58

#  The above values apply Io cross secitons up 1o 100 mm foe the condilion
edsling  aller  quenching  ard fempering  and  suface hardening
accordng bo the conditlons given in Table 13, fokowed by siress
refhevmig al 150 °C 1o 180 °C for aboul 1h,

The zame values may aso he agresd for the condition afler mormalizing
and sufage hardenbmg, subjecl o e same  conditions, for  cross-
gechons up e 100 mm diameter. H shoudd bDe noted that surface
desarburization may lead lo lower hardness vaiues In the sumace,

22
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Table 13 — Heat treatmeant®

Sleel designation Cuenching”® Quenching® Tempering” | End quencl: lasl Normallzing®

Hame Hurmnber i aganl " "G G
Gualily sleals

C35 1.05C1 &40 10 830 - E60 lo 920

C40 1.0511 23010 870 Watar or il 550 1o 650} - 850 10 90

C45 1.0503 &20 1o 860 - 840 10 800

cab 1.0535 810 o 850 it or water - 825 Lo BBG

Ccao 1.060H1 81010 850 - 820 1o 280
Spacial steels’

CZ2E 11151 S60 to 800 VWaler - 880 1o 940

C22R, 1.1148

C35E 1.1181 A40 to 830 g¥0+5 G0 1o 921

C35R, 1.1180

C4QE 1.1186 B30 to 870 Water oF oil BB to 6550 87025 B850 to §10

CAQR 1.1182

C45E 11161 520 to BED g5025 840 to P}

C45R 11201

C50E 11204 81010 850 850+ 5 830 to 840

CS0R 11241

C8EE 1.1203 510 o B350 Ol ar waler B0 5 825 to 885

C55R 1.1208

CBOE 1221 #1010 550 830z 5 820 to 880

CelR 1.4225

28Mne 1LHIV0 840 o 53D Waler ar ol 540 I 580 250+ 5 850 to B0

The condllions given In this 1able are for guidance, However, The temperalures specifled for Ihe end quench lesl are
rardatory,

The lemperziures al the Jower end of la range are gensrally apphcable 10 qguenching in water and those at
Ihe upper end Tor quanching in o,

® Austeniiizing period: 2l feast 30 min (guide value),

When chiosing the quenching agent the influence of other parametars, such as shape, dimenstons, ard
quenching iemperalure on properlies and crack suscaplibliily showuic be 1aken inlo account, Cther guenching
apents such as synihedlc quenchants may alao be osed,

Temparing period: at leasl 0 min {guide vahe),

This labde also applies for the special sleed grades wilh speciled hardanabikly (+H-, #HH. and +HL-grades)
coverad in Tabbea 5 lo 7,
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Figure 1a — Scatier bands for the Rockwsli-C hardness in the end quench hardenability test
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Annex A
(normative)

Options

NOTE One or more of the following supplementany or spedial reduirements may be agreed upon at the time of enguiry
and arder, The details of these requiremants may be agresd upon batween the manufacioeer and purchaser al e tme of
enquiry and order if necessary.

A1 Mechanlcal propettles of refarance test piaces in the quenched and tempered condition

For deliveries in a condition other than quenched and tempeared or normalized, the requirements for the
mechanical properties in the quenched and tempesred condition shall be verified on a reference test plece.

In the case of bars and rods, the sample o be quanched and tempered shall, unless otherwise agreed, have
the cross-secton of the product. In all other cases the dimsnsions and the manulacture of the sample shail be
agreed at the time of enquiry and order, where appropriate, while taking into consideraiion the indications for
the determination of the nuling section given in EN 10083-1:2008, Annex A. The samples shall be quenched
and tempered in accordance with the conditions given in Table 13 or as agread at the time of enguiry and
order. The details of the heat freatment shall be given in the inspaction document. The lesi pisces shall,
unless otherwise agreed, be taken In accordance with EN 10083-1.2006, Figure 1 for bars and reds and in
accordance with EN 10083-1:2006, Figure 3 for fat products.

A2 Machanical properties of reference test pieces in the normalized condition

For deliveries in a condilion other than guenched and tempered or normalized, the raquirements for the
mechanical preperlias in the normalized condition shall be verified on & reference test piecs,

In tha case of bars and rods, the sample to be normalized shall, unless ctherwlss agreed, have the cross-
section of the product. In all other cases the dimenslons and the preparation of the sample shall be agreed at
the time of enquiry and order,

The detalls of the heat treatment shall be given in the inspeclion document. The test pieces shall, unless
otherwise agreed, be taken ih accordance with EN 10083-1:2006, Figura 1 in the case of bars and rods and
with EN 10083-1:2006, Figure 3 in the case of flal products.

A.3  Fine graln steel

When testegd in accordance with EN 130 643, the steel shafi have an austeniie grain size of 5 or finer. If
specific testing is ordared, it shall also be agreed whether this grain size requiremsnt is to be vetified by
determining the aluminium content or micrographically, In ihe first case, the aluminiurn content shall alse be
agreed.

In the second case, one test piece shall be inspected per cast for the determination of the auslenitic grain size.
Sampling and sample praparation shall bs as spacified in EN 150 643,
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Unless othorwise agreed ai the time of enquiry and order, lhe guenched grain size shall be determined.
Hardening shalt be carried ouf undsr ihe following conditions for the purposes of determining the quenched
grain size:

— for steels with a lowar carbon conlent limii < 0,35 % - (880 £ 10} °C, 90 minfwater;

— for gleels with a lower carbon content mil 2 0,35 % . (850 + 10) *C, %0 minfwater.

In cases of dispute, prefreatmeant at 1150 °C for 30 minfair shall be carded oul In order to produce a uniform
starting condition,

A4 Non-metaliic inclusion content of speclal steels

This requirement is applicabde to special steels. The microscopically determined non-metaliic inclusion content
shall be within agreed limits when tested according to a procedure to be agreed at the time of engquiry and
order {(see EN 10083-1:2006, Anhex E).

NOTE1  The requirements for nom-metalile inciusion conlent apply in every case, however, verification requires a
special agreemsnt.

NOTEZ  For steels with a specified minkmum sulphur conlent the agreements should only concern the oxides.

A5 Non-destructive testing

Steel flat products of thicknass equal o or greater than & mim shall be tested ultrasenicafly in accordance with
EN 10160 and steel bars shall be tesied ulirasonically in accordance with EN 10308, Clher products shall be
non-destructively tesled in accordance with a method to be agreed al the lime of enguiry and order and {o
acceptance criteria also 1o be agreed at the time of enquiry and order.

A6 Product analysis

One product analysis shall be carried out per cast for elements for which values are specified for the cast
analysis of the steal typs concarmed.

The conditions far sampling shall be in accordance with EN 130 14284, In the case of dispute about the
analytical method, the chemical composition shall be determined in sccordance with a reference method
taken from one of the European Standards in CR 10261,

A7 Special agreements for marking

The praducts shall be speclally markad (e.g. by bar coding in accordance with EN §08) Ih a way agreed upon at the time
of enquiry and order.
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