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National foreword

‘This British Standard is the English language version of EN 10084:1998. It partially
mupersedes BS 870-1:1095 by replacing Sectlon 4. This standard should be wsed in
preference to BS D)1 Saction 4 wherever possible until an amendment of BS 970
has been carried out.

A review is being carried out by the Technical Committee with the aim of deciding
the best way of carTying out appropriate amendments to BS 870-1 due to the Gut

that it will be partially superseded by several individual European Standards over
the next two years,

Nmmlmmmmhmedmﬂmlhﬂedwomhmnmmchﬂﬂdm :
the European Standand.

The UK participation in its preparation was entrusted to Technical Committee
ISES3], Wrought steels, which has the responsibilicy to:
— aid enguivers to inderstand the text:
— present to the responsible European commiftee any enquities on the
interpretation, or preposals for change, and keep the UK interests informed;
— monitor refated international and Futopean developments and promulgate
them in the UK

A list of organizations represented on this commities can be abtained on request to
its

Cross-references

The British Standards which implement international or European publications
referred to in this dorument may be found in the BSI Standards Catalopue under the
sectioh entitled "International Standards Correspondence Index™, or by using the
*Find" facility of the BS]I Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary proviskons of a
contract, Users of British Standards are respensible for their correct application

Compliance with a British Standard does not of itself confer iImmunity
from legal obligations.

Summary of pages

This document cotnprises a front cover, an inside front cover, the EN title page,
pages 2 to 27 and a back cover.

Amendments issued since publication
Amd No. Date Text affected




LX-1 )

EUROPEAN STANDARD EN 10084
NORME EUROPEENNE
EURCPAISCHE NORM Aprll 1998

BCS TLI4G 1D

Pescriptors: Tron and steel products, hetrolled prodoets, sroctral steel, cie bardening, desigration, steel grades, chemical composition,
charactaristics, dtmensions, surface condition, heat traxoment, harderabilly, hardness, spection, delivery

English version
Case hardening steels —
Aciers pour cémentation — Finsarzstihle —

This Exropean Standard was approved by CEN on 27 March 1908

CEN members are bound o comply with the CENACENELEC Internal Regulations
which stipulate the conditions for giving this Evropean Standard the status of a
references conceming such national standards may be obtained on applicatinn to
tihe Central Secretariat or to any CEN member.

This European Starwdand exists in three official versioss (English, French, German).
A verslon it any other languege made by translation under the responsibility of a
CEN member into its own langnage and notified to the Central Sectetariat has the
same statys as the official versions,

CENmembers are the natonal standards bodies of Ansiria, Belgium, Czech
Republic, Dentnark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Eavembourg, Netherlands, Norway, Portogal, Spain, Sweden, Switzetland and
United Kingdom.

CEN
Buropean Commities for Standardization
Comité Européen de Normalisation
Europiisches Kornitee fir Nommumng

Central Secretariat: rue de Stassart 35, B-1060 Brussels

© 1088 CEN All rights of exploitation in any form and by any means reserved worldwide for CEN national
Ref. No.EN 10084:1008 E



Page 2
EN 10084:1998

Foreword

This Evropean Standard has besn prepared by
Technica) Committee ECISSTC 23, Steels for heat
tremment, alloy steels and free-cutting steels —
Qualithes, the secretariat of which is held by DIN.
This Emrcpean Standdard shall be ghven the status of a
national standard, either by publication of an identical
text or by endomement, at the katest by October 1988,
and conflicting national standards shall be withdeawn

The UnMed Kingdom issues a non-conflicting national

addiion which describes a steel used in the United
Kingdom it not inclueded in this European Standard.

Spain, Sweden, Switzerland end the United Kingdom.
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1 Scope

1.1 This European Standard gives the teclnieal
— semi-finished peoducts, hot formed, for example
blooms, billets, slabs (see notes 2 and 3);
« bars (see note 2);
— rod;
~— wide flaix;
— hot-rolled sheet/plate and stip;
— haommer and drop forgings (see naote 2),

marfactared from the case hardening analloyed or
alloyed steels (see note 4) listed in Table 3 and supplied
in one of the heat trestment, conditions given for the
different types of products In Table 1, lines 2 to 7 ad in
one: of the surface conditions given n Table 2

The steels are i general intended for the fabrication of
case-hardened (pee clase 3) machine parts,

ROTE 1 EURONORMS ar Evopesn Standands relating oo steels
epoaplying with the requirements for the chemiral compoxition (n
Table 3 but which are supplisd In othet product forms or
treatment cenditians thon given above or sre intended for special
applications, tmd EURONORMS or Errapean Standards for sirnilar
stee] grades are listad in anney B.

NOTE 2 Hamumer-forged semi-finished praducs (hooms, billets,
slabs, £ic.) and hammenforged baps pre incloded under
sanﬁ-ﬂnhhedpmductnurbusmdmtmﬂarﬁ v “harmmer
and drop forgings”,

NOTES Special agreements shall be made when ordering
undeformed continoousky cast semi-finished prodorts.

NOTE 4 I accordance with EN 10020, the steels coversd by thin
Eurppeat Sndard are gpecial steels,

12 In special cases variations In these technical
delivery requirements or additions to them may form
the sabject of an agreement at the time of enquiry and
order (sce annex A).

1.3 In addition to the specifications of this European
Standard, the general technical delivery requirements
of EN 102] are applicable, unless ctherwise specified.

2 Normative references

ﬂﬂsﬂnupmﬁta:ﬂrdhmmmbydmdor
unilated reference, provisions from other

These normative references are cited at the
appropriate places in the text and the publications are
listed hereafter. For dated references, subsequent
amendments to or revisions of any of these
publications apply to this European Standard only
when incorporated in it by amendment ot revision. For
undated references the latest edition of the publication
referred to applies.

EN 10003-1, Metallic materials — Brinell hardness
tast — Purt 1: Test method,

EN 10020, Defénition and classification of grades of
atoel,
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EN 10021, Genernl technical delivery requirements for
sieel and dren products.

EN 10027-1, Designation systems for steel —

Part 1: mem

EN 100272, Desiznation systems for steel —

Part 2: Numerical system.

EN 10052, Vocabulary of heat treatment torms for
Jerrous products.

EN 10079, Definition of stesl products.

EN 10108-1, Metolic malevials — Hardness test —
FPart 1: Mm{m&ﬂ,ﬂﬂﬂFﬂHﬂ}
and Bockwell superficial test

(seales 15N, 30N, 45N, 15T, 30T and 45T

EN 10163-2, Delivery requirements for surface
eondition of kot rolled steel plates, wide flats and
secticns — Port 2: Flates and wide flats

EN 10204, Metallic products — Types of inspection
documents (includas amendment AI:1995).

EN 10221, Surfuce quality dasses for hot-rolled bars
mm—wmwmw

CR 10260, ECISS IC 10 — Designration sysiems for
stecd — Additional symbols for sieel nantes.

EN IS0 377, Steel and steel products — Location and
preparation of lagl pieces for mechanical testing.
EURONCEM 23, End quench hardenability test for
steel {Jominy test).!)

EURONORM 103, Microscopic determination of the
ferritic or austenific grain size of steels 1)

IS0 14284, Sted and iron — Sampling and
preparation of samples for the determination of
chemioal eomposition.

DIN b0602: 1885, Metellogruphic examinglion —
Microscopic examination of special steels uging
standard diagrams o assesy the condent of
non-metallic indusions.

NF A 04-106:1884, Fron and steel — Methods of
determination of non metolic incdusions in wrought
slegl — Part I Micrographic method using standard

38 111116:1087, Steel — Methods for assessment of the
content qf non-melallic inclusions — Microscopic
methods — Jernkontorel’s indusion chart I for the
assassment of nom-metalic inclusions.

3 Deflnitions

For the purpose of this European Standard the
following definition applies in addition to the’
definitions in EN 100X), EN 10021, EN 10052, EN 10079,
EN IS0 377 and ISCO 14284

3.1

case-hardesing steels

steels with & relatively low carbon content which are
hltmxiedforcwumurmﬂmmmdumd
subwequent such steels, after treatToent, ae
characterized by a high hardness sarface kayer and a
tough core

ﬂummwummmmmﬂﬂmmmmmwuamwmmm

EURDNORM of 2 cosresponding national standard shotdd be applied

F o e e] BETal i,
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4 Classification and designation

4.1 Classification

All steels covered by this European Standard are
claxsified according to EN 10020, Steel grades C10E,
C10R, CI15E, C15R, C16E and CI16R are non-alloy
special steels, All other steels eovered by this
European Standard are alloy special steels.

4.2 Designation

4.2.1 Steel names

For the stee] grudes covered by this European
Statudard, the steel names as given in Tables 3,

b and & are allocwted in accordance with EN 100271
and CR 10260 _

4.2.2 Steel nembers

For the steel grades covered by this Europesn
Standard, the steel numbers as given in
Tables 3, 5 and & are allocated In accordance
with EN 100272

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) the quantity to be delivered;
b) the designation of the product form {eg. rourd
OT squAare);
¢) the mumber of the dimensional standard;
d) the dimensions and tolerances on dimensions and
shape and, if spplicable, letters denoting relevant
special tolerances;
€) the nutnber of this Eurapean Standard
(EN 10084);,
I} steel name or steel humber (see 4.2
£) if appropriate, the symbaol for the heattreatment
condition at delivery (sec 6.4.2 and Tabie 1);
h)} if appropriate, the symbol for the surface
condition at delivery (see 6.4.3 and Table 2

i) the standard designation for a test report (2.2) o,
if required, any other type of inspection docament In
accordance with EN 10204 (see 8.1,

EXAMPLE:

20 rournis EURONORM 80 - 40 > 8000
EN 10084 - 20MnCr5+A+BC

EN 10204 .22

or

20 rounds EURONORM 60 -40 x 8000
EN 10084 - 1. T147+A+BC.

EN 10204 .22

5.2 Options

A number of options are specified in this European
Standard and listed below. If the purchaser does not

specification of this European Standand (see 5.1).
A) any requirement concerning minimum reduction
ratia of rofled and forged prodocts (see 6.9 and A4);
b) any special requirement on grakn size (see 7.3.1
amd B.2.2);
) amy requirement cohcemning determination of
nor-metallic inehesion content (see 7.3.2,
Tables 8 to 10, A.1 and annex D3,

d) amy requirement for Internal somdness (see 7.4
and A.2),

£) any requirement relating to auface quality

(see 7.5.3),
£ any requirement suitability of bars and

ooncermning
rixl for bright drawing (see 7.5.4),
£) any requirernent relating to removal of sarface
defects (see 7.5.5),

h) any requirement concerning special marking of
the products (see clause 9 and A.5),

i) any verification of the product analysis
(see Table 12 and A8,

6 Manufacturing process

.1 Melting process

The ype of melting process io left to the discretion of
the manufactore

6.2 Deoxidation

All steels shall be killed

6.3 Manufacture of the product

The manafacturing process route of the product shall
be at the manufacturer’s discretion

For minimum reduction ratio of rolled and forged
products see A4,

6.4 Heat-tregtment condition and surface finish
at the time of delivery

8.4.1 Normal condition at delivery
Unless otherwise agreed at the time of enquiry and

order, the products shall be delivered in the untreated, )

be. hot formed, condition.
6.4.2 Particolar heat-treatment condition

¥ so agresd at the time of etwuivy and order, the
products shall be delivered in one of the
heat-{reatment conditicns given in Table 1, nea 3t 7.
6.4.3 Pardeular surface condition

If 50 agreed at the tire of enquiry and order, the
products shall be mupplied in one of the apecial surface
conditiony given in lines 3 to 6 of Table 2.

6.6 Cast separation

The products zhall be delivered separated by cast.

F e, BR[0T
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7 Regunirements

7.1 Chemical composition, hardness and
hardenability

7.1.1 Table 1 gives a survey on combinations of usual
heat-treatment cohditions at delivery, peoduet forms
mmmmmam?{m
composition, hardenability, maxivirm hardneas,
hardnegs range).

T.1.2 Whete the ateel i ordered according to

Table 3 {designation without hardenahility index) the
requirements for chemical composition and hardness
cited in Table 1, column 9, apply a= appropriate for the
particular heat-treatment condition. In this case the
values of hardenability grven in Table 5 are for
guidance puposes only.

72 Technological properties

72.1 Machinability

All steels are machinable tn the conditions "anvealed
to madryam hardness requirernents®, “beated 1o
hardniess rmge” and‘tmamdmfenﬂubemime
sirchure and hardness range”.

W \ i hinabikity is ired. the grad
with a specified sulfur range shaould be ordered.
(see also Table 3, footnote 3)

7.2.2 Bhearability of semi-finished produocts and
bars

7.2.2.1 Under suitable shearing conditions
(preheating, application of blades with a profile
adapted to that of the product, ete) all steels are
shenrable in the condition “arnealed to maxinmm
hardness reqiirements”,

7.2.22 The steel iypes 28Crd, 2R0rS4, 20MnCrS,
20MnCrSs, 22CrMoS3-5, 20MoCr3, 20MoCeS3,
20MolCrd, 20MolrS4, 16NiCrd, 16MiCr34,

ISMGCE4, 17060, 1M LS, 1TMNICEMoG-4, 1 T MVIaS6-4,
ZONICrMoS6-4 and 18CrNiMo7-6 and the corresponding
grades with requirements on hardenability (see
Tables § and 6), are, under suitable conditions, also
shearable when supplied in the “trested to improve
given in Table 7.

7223 The unalloyed steels end the steels 1703,
17Cr53, 16MnCrb, 16MnCeS5, 16MnCrB5, 18CMod,
18CrMoS4, 1NICr5, 20NiCiMo2-2, 20NiCrMoS2-2 and
the corresponding grades with requirements on
hardenability (see Tables 5 and 6) are shearable in the
noitreated condition under sultable conditions,

T3 Structure

7.8.1 Unless otherwise agreed, the steel, when tested
In accordance with one of the methods desceribed in
EURONCORM 103, shall show an anstenitic grain size
of 5t 8. The grain structure shall be considered
satisfactory if 70 % of the area is within the specified
abee biand

- T 1008

7.3.2 The steels shall have a degree of cleanliness

to the special stee] quality (see AL,
antvex D and Tables 8 to 100,

7.4 Internal soundness
Remirements for imbernal soundness may be agreed
upody at the drve of enquiry and crder, e on the basis
of non-destuctve tests (see A2

7.5 Sorface quality

74h5.1 All products shall have g surface Gnish
appropriate to the forming processes applied.

752 Minor surface imperfections which may occur
also under normal manufactaring condltons, sweh as
scores originating from rolledHn scale in the case of
hotrolled products, shall oot be regarded as defects.

7453 Where appropriate, requirements relating to the
surface quality of the products shall be apreed on at
the time of enquiry and order; In the case of hat-rolled
bars and rods with reference to EN 10221, i the case
of flat products with reference to EN 101632,

HOTE I is mors difficalt to datact and alimingte surfsoe
ahud b taken into socount whan sgreasments on sarface quabicy
are made.

754 If suitability of bars, wide flats and rod for

hright drawing is required, this shall be agreed at the
time of enquity and order:

7.5.5 The removal of mrface defects by welding is
only permitted with the approval of the customer or
his representative.

The method and permiasible depth of defect remval,
where appropriate, shall be agreed at the time of
enquiry and order.

7.6 Dimensions, tolerances on dimensions and
shape

The nominal dimensions, folerances on dimensions amd
ghape tolerances for the product shall be agreed at the
time of enquiry and order, if posstble, with reference to
the dimenslotal standards spplicable {See annex C).

8 Inspection and testing
6.1 Types and contents of inspecton documents

B.1.1 Products complying with this
Standard shall be ordered and delivered with one of
the Inspection documents as specified in EN 10204
The type of document shall be agreed opon at the time
of enquiry and order. If the order does not contsdn sy
specification of this type, 8 test report shall be issued.
B.12 K In accordance with the agreements made at
thee thme of enquiry and order, a test report i to be
issoed, it shall condain the following information:
2} the confirmation that the material complies with
the requirernents of the order;
b} the results of the cast analysks for all the slements
specified In Table 3 for the steel grade concerned.
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8.1.3 If in accordance with the order agreements, an
inspecton certificate or inspection report is to be
issued, the specific tests described in §.2 shall he
carvied out and the results shall be confhmed in the
inspection document.
In addition, the inspection document shall incluode the
folowing information:
a} the manfactuer's results for the cast analysis of
all elements specified in Table 8 for the stee] grade
conermed
b)) the remubis of inspections and tests crdered as a
result of supplementary requirements (see armex A);
) the syrnbol letters or mmmbers relating the
nupemdmmmteﬂmmmmdmﬂdmmm

S.ESpadﬂetnmcﬁnnmdmﬂng
B.2.1 Yeriflcatione of the hardenability and
hardneas

8.2.1.1 For steels being ordered withowt hardenability
requirements, ie. without the symbol +H, +HH or +HL
in the designation, the hardness requivements given for
the relevant heat-treatment condition in Table 1,
colmn 8, subheading 2, shall be verifiad.

For steeks being ordered with the symbol +H, +HH

of +HL in the designation (sec Tables 6 and 6), unless
otherwise agreed, only the hardenability requirements
arcording to Table 5 or 6 shall be verified. If ao agreed
at the time of engulry ard order, verification of
hardenability may be provided by calculation. The
cakulation method shall alsa be agresd upon In this
case.

8.2.1.2 The amount of testing, the sampling
conditions and the test methods to be applied for the
verification of the raquirernents shall be in accordance
with the prescriptions in Table 12.

8.2.2 Verification of the grain size

In case the verification of the fine gratn structare is
gpecified, the method for detertnination of grain size
according to0 EURONORM 103, the amount of testing
and the testing conditions shall be agreed at the time
of engquiry and order.

§.2.3 Visunl and dimensional inspection

A sufficient ammber of products shall be inspected to
ensure compliance with the specification.

8.24 Retests

See EN 10021,

g Marking

The manufacturer shall mark the products or the
bundles or boxes in a suitable way so that it s
possibie to determine the cast, the stee]l grade and the
arigin of the delivery (see A.S). -

& Bl 1O
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Table 2 — Surface conditon at delivery
1 2 | 3 4 5 6 | 1| 8 | » 10
1 * = in general applicable for
Burface condition at delivery Symbal samd-finished| bars rods Nat prodects amd| Notes
producta prodocts drop
such aw forgings
biroms (mee L},
billets nota 2)
2 | [Inlexy As hot None or x1 » *® x
otherwioe worked + HW
agreed
3 | Particular HW +FI — —_ x x —
conditions +pickled
2 |supplied by  gw plast |+ BC X X X X X %
agreement cieaned
[ HW + rough | @ —_ *® ® —_ x
machined

envpity and ordaer

% In nddition certain surface treatraents Hie ofled or imed or phosphated rmay be agreed.

1) The term “hot worked® includes in the case of sami-finished products mlzo the comtnuouwsly sast oppdition
ﬂlhﬁlﬂwmn'm.lghundﬁmd‘hmw,mw,mﬂmm,ﬂmm“mhmummﬁ

Table 3 — Steel grades and chemieal composition {cast uaiyaiu]

Bteel devignation % by masalF2)
mame mnmbar C Ei Mn P max B r Mo M B
IBLE.
CloE 1112 (00Tto0lE | 040 | 030 0,035 = {), (55
to L5
CIOR 11207 {007to0,13 | Q40 | 030 0,085 Q020 o
to 0,60 0,40
C15E 11141 | 0,12t00,18 | 040 | 030 {,635 = 0,055
to 0,80
C15R 11140 | 012¢0{15 | 040 | 030G Q035 0020 to
to 0,60 0,040
C16E L1148 | 0120018 | G40 | GE0 2.038 = 0,005
o050
CHR Li2e8 |912i018 | 040 | 080 0,035 0,020 1o
1c 0,90 040
{7Ce3 L7016 = 0,035
At4t020 | 040 (0,60 0036 0,70 to 1,00
to 0,00 ,
17053 17014 0,020 1o
0,040
260 1.7030 = O3S
02410031 | 040 | 0,60 0,035 0,80 to 1,20
to 0,90
2005 1. 7036 0,080 1o
L0
1MnCes 1.7131 = (D35
Qld4taGly (040 ] 1,00 045 02010 1,10
o 1,30
16MnCr25 L7139 0,020 1o
0,040
16MnCebBS 1Lms | Qldto0,10 | 040 | 100G 0,0ac = 3,035 | 0,80 t0 1,10 0.0008
. to 1,30 to
0.00604

P
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Table 8 — Steel grades and chemical composition (cast analysis) {continued)

Steel designation % by mass P
mBAME mambar C Si Mn Foarx ] Cr Ma Mi B
MAX.
HMnCrs L714T = D035
017002 | 040 | 1,10 0,036 1L.00 to 1,30
in 140
20MnCISE 17148 0420 to
0,040
18CTMod 1.7243 = 0,036
015t 02 | 040 | 060 0035 09013 120 | 015w 025
o 0,50
18CTMoS4 L7344 0,020 10
0,040
22CrMoESG L7320 |018t0024 | 040 | 0,70 0035 [0020¢o | 0,700 10D | DAC 050
. : to 1,00 0,040
M oCr3 1.7320 = (0,095
017w0X | 040 |ce0 0,035 04010070 | 0,300 040
£ 0,980
PMCrS3 11910 0,020 ta
0,040
20MaCrd 1.7381 = 0,036
017023 | 040 [O,70 0,035 050060 | DD o 050
0 1,00
20MoCit4 L7323 0,020 to
) 0,08
16MiC L5714 = 0,005
01310016 | 040 n.'mm 0,035 0,60 10 1,00 05010 1,10
wl
16N L5 0,420 to
0,040
1ONCr5-4 LSBG | 00Two012 | 040 f 060 0035 |[=008% [ 080w !l20 1,20 to 1,60
1o 080
1BNIC1i4 LES0 [ 01621 | 040 | 050 0035 | =005 | 080t 1,20 1,20 ta 1,50
to 0,80
17CH%6-6 LBSIE [014t0020 |040 | G50 0036 | =0085 | 14010170 14050 1,70
to 1,90
T6NICr13 15752 | 01402t | 040 | 0,40 0035 | = 0,085 [ 0,6010 050 2,000 3,50
to 0,70
2N M2 1.6525 = 0,035
017t 023 | 040 | 0,65 0,095 0E w0 | 015025 | 00T
o 0,96
ANICrMos2-2 1.6526 0,020 to
0040
1TNICrM o6 16650 = QA5
0142020 | 040 u.anm 0,035 DEOto 110 | 01610028 | 1,204 1,60
(- 111
ETHICrMaSE-4 1.6568 0,020 0
0,40
SO MoS6-4 18571 | 0M6tw002% | 040 | 050 0036 | 0.020t0 | 080080 | 0250035 | 18 to 70
o 0,90 0,040 '
18CrNiMoT-6 18687 [015t002] | Q40 |00 0,085 |=<0036 | 150w 180 |0256w035 | L0t LD
to 0,90
LN TMo15-4 LGGST |011e00,17 | 04D | 0,20 O35 | = 0,005 [ 0800110 | 010t0025 | 300t 3,50
0 0,60

TF Elements not quoted In tHes table not be intentlonally added to the stee] without the agrmement. of the purchuser, other than for
MWMWHEMMMMWMMMWMwmmWMMMM
in manufacture, of soch elements which affect the hardenabllity, mechanical properttes and apphbabitity.
ﬂmmemmcmmaMﬂmmmmmmmmmm
pmwad,nmptfuplwqﬂwuﬂMMMM.MthMMﬁMtﬂmnmhmm
cases the values ace. to Tahls 4.

ﬂmmwwmammWMmdemmm,mmm

ranutsrmring
process Tp Lo around (,100 % 5 (inclurding controlled sulfide and oxide formation, eg. caleium treatvent), may be suppliad on request.
In this case, the upper Lmmit of the marganese comtent may be oreassd by 9,15 %

‘TﬂmthammmfwwmdM“ bt to improve the toughness of the case hardened zone.

A TRCTT b
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Table 4 — Perminaible deviations between the
produoct analysis and the [imiting valoes glven

in Table 3 for the cast analysis
Eltment | Permderiide maximom Fearmiarible
content in the cast deviationt
anairaks
% by mass % by mase
C =031 + 0,02
5 = 0,40 + 0,03
Mn = 1M 0,04
bl'II.'I‘I:'£1-14‘] tu}[ﬁ
P = 0,085 + 1005
8 = 0,040 |+ 00052
Cr = 150 + 006
Mo =030 +003
=030 = (.50 0,04
Ni =200 + 005
= 200 = 350 +0,07
B = 0,0060 + 0,0005
1} 2 means that in one cast the deviston may ooeur over the
upper vahw ar ywder the Jower valos of the specified range
i Table 3, but not bot st the same tma,
3 For swels with & epecified sulfur range (0,020 t 0,040 %
m‘rmw}.mmmm
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Table 5 — Hardness limits for steel types with specified (normal) hardenabllicy
(H-grades: see 7.1)

Steel desigmution Limits Hardeess HEC at u dictance from goaeched snd of test piece
of (in millimstres) of
Bame mombar | TUF€ | yg| 3 | 8 | 7| o | wu 1] 5] 20 25| 0| 25 | 40
1TCea+H 1.7016+H max. (47 |44 [40 (3 [2 [27 |25 (24 |23 (2 [= [— [—=
170r53:+H 1.7014+H mn |#®B [ |5 (&8 |— [— [— [— |- |= [= = [=
2RCrd+H 1.7030+H max (83 |82 B 49 [45 [42 [20 |38 33 |30 [z (28 |27
ZHCIS4H 1.7086+H mn (45 a3 [ [20 [25 22 |20 |[— [= [= {— [=
16MnCr+H 1.7131+H a £7 % F ¥ 41 X0 a7 3 3 n 30 20 28 2T
18MACTSS+H L7139+H min 0 |% |9 |= |8 (21 [— [— [— [— |- [— [=
max 4T 46 44 1 20 a7 &5 b 5| 3 25 28 v )
AMInCTriaS+H

] | FTieH min % | (51 |28 (2 |2t [ — [— |—|—|—- [— [—-
20MrCrs-+H 1.7147+H max. |49 (49 [48 (46 {45 |42 [41 [0 (357 [ss s {m [a
20MnCras+H L7149+H mn |41 |3 (%6 {33 |30 |2 [26 |25 |28 |21 {— [— [-—
18CrMod+H L7243+H max |47 |46 (45 |42 |3 Jav | s |3 [ [=m [z (26
18CrMoS4+H L.7244+H mn 30 {37 [ [0 |27 t;m 12 n [— [— [—= [—- [-=
may Bd 8 |48 | 4T |45 44 |4 40 o7 |36 M |B R
Z0rMoSd5+H 175341 min |42 |41 |87 |5 |81 |28 |2 |2 23 |2 |21 |=m f—
MMord+H L.7320+H max (49 |47 [46 [40 3 [ |=: {30 |28 [26 |25 |2 (=
DOMOCTSI+H 1.7310+H mn |41 |3 |34 |2 (2 [20 [— |- |— |[— |— = [—=
20MaCrd+H LTIEi+H max. (49 |47 |44 |4t |38 55 (3w |m 28 28 |= {21 [z
20MoCrsd+H LTIz H mn |41 |37 |31 |g7 [ |2 |- |— [— [— |[— [= [—=
18MiCr+H LETI4+H max. |47 (46 {44 |42 |% |3 [ Vs (32 s |z [2 |2
1EMICES4+H LETI6+H mn {3 [3 [33 [2 [z [ [=2 [2 (20 |— = [= [=
o L H I a7 H 4 30 — —_ —_— _— — — —

10MiCr5-4+ H 1.5805+H
wmin |32 |27 |24 |2 t— — = = 1= 1= T=— 1=
moc. |42 |48 |46 [4¢ (42 [20 {37 |m |3 = [30 (&1 |20

1 1.5810+H
BNICED-4+H min. |41 |3 |35 (32 (= |2z [25 (|24 |21 2 [— [— [—
max. |47 |47 (46 |45 |43 |42 [a1 |2 (37 [as (s |34 [a

1TCrNi6-G+H B+H
15016+ min. |35 |88 |36 |95 |2 |30 |28 |26 |24 |2 |z |20 |20

: i
1SKICELTH LETE2 R ML 45 48 dE 7 415 e |4 38 a5 M MR
min 4 |4 |41 |40 |3 (36 (3 [0 |22 (22 [z [z1 [=
2DNHCrMo2-2+H 1.6523+H max. (49 {48 |45 |42 |36 [m |3 |30 [27 |z5 [=z¢ [me [z
BONICrMoS2-2+H 1.6520+H mn |4 |37 |a1 [25 |2 (@ |— [— |—= [—= |— |— [—
17NiCrMok-4+H 1.6560+H mex |48 |48 [47 [48 a5 {a (42 |41 |58 |3 [z |34 |3
17NICrMoSe-4+H 1.6560+H mr. |40 |40 [37 |3 |30 [28 [z7 |2 |2 |z (2 [ |[—
e I max |40 |48 |48 48 {47 |47 |46 |4¢ 41 |m® |38 |37 |36
wmin 41 |40 |39 8¢ |38 [ [z |2 (23 |21 |[— [— [—
X 48 4B 48 148 47 AT |46 jd6 (44 143 2 a1 41
7-0+H L BBRT. -

18CeNMo +H min, |40 |40 |39 (38 |37 |36 |3 s |2 (8 |0 |= 1=
HNICrMOl s H . max (47 (47 |46 |46 |48 [#s 48 [45 [a3 (42 |20 |[m =
mim (39 |2 |37 [as [oe (88 (& (a3 (a1 |x |2 [z (2

A THET YT
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Table 8 — Hardnesa limite for steel types with restricted hardenability scatterbunds

(HH- and HL-grades)

Steel desimation | Limits Hardness HEC ut & distance from quenched snd of test pluce
of (in mblimetres) of

mame nomber | T*M¥® | 18| 8 5 | 7| 8 | 11| 18] 16 20 25 20 3] 40
)TCr3+HH 1.7016+HH maz. |47 |4 [0 (3 (@ |z Jzm |2 J23 |u [— |[— [=
1TCrS3+HH L7014+HH min. &2 | [50 |24 |20 [— |[— = [— |— [—= [— [—
17Cr3+HL 1.7016+EL mee |4 |41 |35 [ 2 | (2 JE2n [— |— |— [—= [—
ITCrS+HL . L7014+HL i 8 ja 15 |20 |[— |— |— |- |— [—= |— |—= [|—
SHCP4+HH 1.7030+HH max (53 |52 |51 45 |46 |42 |3 |26 [z (30 [2 [ |2¢
SRCPS4+HH 1.7036+HH min 48 (48 (49 (%8 [%2 |2 [2 |22 |20 |— |[— [|— [|—
SHCrd+HL L7030+ HL pax (B |40 (47 (42 |&m I8 |m (a0 |27 iz |2 (2 |m
280rSe+HL 1.7036+HL it 45 |4 (30 = (25 | |2 |~ |— [= |= [= [=
16MnCrS+HH 1.7131+HH Tt 47 46 L] 4] 39 AT X 23 al 530 20 a1 27
16MnCriS+ HEH L.7135%+HH it 2 (3 {3 (3 {2 [ j:¢ |22 (20 |— [— [— [—
16MnCr5+HL L7I31+HL ma |4 |42 |40 (3 |t |32 (s (== |2 |25 (24 (M |2
18MnCraS+HL LT138+HL min 3 |38 |81 |8 |22 |21 |— |[— |— = |= |—= |~
mar. |47 |46 |44 |41 |30 |ar (a5 |as s (30 Iz 2 |zv
16MrCrBG+HH 1.7160+HH i z ® (52 ie (s ozl — 11— 1
mex. |44 |43 |40 |97 3 |22 |m0 26 |25 |2 ' |
1EMnCyB5+HL 1.1188+HL — Y ® (% o 1z oo - e - T T — 11—
20MnCr5+HH L7147+HH AL (48 |48 |48 [46 |45 |42 |a1 30 |37 [36 [3& |33 |2
20MnCeS5+HH 1.7140+HR min. MW o (& (4 |57 |m [®m [m |30 (28 |28 [ (2 |m
2MnCri+HL LT147+HL WAL (46 |48 |44 (42 (=30 (37 |3 =3¢ (32 |30 |20 |28 |27
HMnCres+HL 1.7146+HL min, 41 |30 |3 |& (M {m % |zm (2 121 |— |— |-—
I8CrMod+HH 1. 72473 +HH mo. (47 |46 |46 {42 |m |37 |z (3¢ (3 (29 |28 [2r |z
15054+ H 1.7244+HH min. 2 |40 |3 | |un |22 |2 |2 |22 | |— |— |-—
FCEMod +HL L7243+3HL mex. |44 J43 |41 |38 |35 |33 (s |30 |27 (B [ [z |2
180CrMoS4-+HL 17244+ HL min # |37 |M | 27 | |2t | — - = [—= [—=
- - max. 180 49 148 147 (45 )43 |41 |40 |37 |35 |34 |39 |32
ZCrMoSS 54 min. 45 |44 |41 38 |28 )33 [: (s 28 |26 |25 (=4 |2s
M (47 |46 |44 |42 [40 (38 |3 (35 (22 |a1 |30 (20 |2m
BOMSSOML | LTRBEL e ;@ (s » % |z @z o To =
20MaCe3+HH L7320+ HH M. |40 |47 {45 (40 |35 |32 |5 (=0 |[=m (28 |25 |24 |23
E0MoCeS5+HH L7A19+HH ur “ (4 |3 & |% | |8 |z 2 [— [— [— [—
20MoCe3+HL 1.7420+HL mey |46 |44 |41 |36 a1 |28 |27 |z [ (22 |m (2 (—
20n8aCrS3+HL 1.7319+HL min 4 |38 |M |3 |2 |20 |— |J— |— |— |— |[—= [|—
20MoCrd+ HH LTI21+HH mir 40 J47 |44 J41 138 |95 |% jm [28 |26 |26 (2 |
20MaCr34+HA L7829+HH min. 4 |40 |35 |22 j20 |28 [24 |2 |— |— |~ (= [—
20MoCrd+HL 1.7321+HL X J48 Jae a0 |38 (8 |s1 |2 |z [2e |22 |21 |20 |20
S0MoCrSi+HAL 17529:HL min 41 |37 (31 (27 (A |2 |- |- |- |- |= |= |=
18NICr4+HH 1.5714+HH DEX (47 |46 |44 (42 (40 38 % [=m (32 | 2o |28 |2
18N CeSd+ HH 15715+HH min 42 (3 (37 |3 |51 (25 [z |2 (2«4 'z 21 [20 |20
LENICrd+HL LETI4+HL max  j44 {43 140 (38 (38 |4 a2 [s0 |{mm |(m |25 24 |24
1ONiCrS4+HL L57154HL min 39 138 |38 (2 |27 |5 |3 |2 |20 [— |~ [— F—
EONCr5-4+HH 16805¢HH  pee 1AL 1S9 197 184 192 180 |- j— ]— = |~ = -
min 2|2 |8 |4 |2 | = = |- [~ = = ]=
1RHCr5-4+ HL 1,5805+HL o T O O T e el el i o
min £ 127 1M |8 j= |=— |- |— |= |-~ [~ [— |=
———— 5810k MEX (48 |48 (48 |40 |48 |2 [57 |5 | |22 [;m (32 |20
min, LN N EEEEER 23 |2

o e 9 rarecs
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Table § — Hardness Iimits for steel types with restricted hardenability scatterbands
{HH- and HL-grades) {continved)

Steel desigmation Hardness HRC at & distance from quenched end of test phece
{in milimetres} of
WA aamber 15 11
L8MICrEE-4+HL 1.5810+HL
17CeNig-8+HH 1.5818+HE
17CeNIG-6+HL 1.5518+HL
1GNICrI3+HH | 16752+ HH
JENICr13+HL 1.5752+3L
20NiCrMda2-2+HH LEGZ3+HH
20MiCrMoS2-2+HH L.6525+HH
20MiCMo2-2+HL LA523+HL

20N CeMof2-2+HL 1A5E6+HL
17MCrM o4+ HE L&M6+HH
17NCrMoS8-4+H 18560 +HIL
ITNICTM oG-+ L 18566+ HL
FINICoS56-4+H, L6543+ HL

20NICrMoS6-5+HH | LB571+EH

2ONCrMoSt4+HL 1.6571+HL

18Cr MiMo 76+ HEL 1.5587T+HH

18CrNiMoT-8+ HL 1.6587+HL

LANICYMol13-4+EH 18857+ HH

14MiCrMol3-4+HL 1.6857+HL

EEEEEEEEEEEEEEEEEEEEEEEEEE§EEEgag

4 B b1 R A B R E N L L B E B B EH S P H B E B R EE

EREEEEEEECEEEEUNUEREEaREaaam
N OH0EEECCEEEECENENEEa0REERanE M
ﬁaﬂaﬁﬁﬁalamamsaxlglﬁﬁsgﬁgmms1ﬁg
ux|e[ee|a(a[=[1 T[T [e[=[e] T[T ]1 [2[S[c[o]e e elE e T [5]s

%5%35!:tEEREEEEEE%EEEE&EQEBE#HS_.
E!a%'5-1552:52‘.1&358-?:EEEGBEEEE&EEHEE&EH,

BtﬂafhﬁﬁﬁﬁﬁtaﬁﬁtrEEEE%E&EEEEEBE

AR LS S o b £ 14 1 B4 0 0 6 e R £ R Y E B R B T EA A T EA P E I
EEEEEEEEHEE&&HEEIﬁﬁﬁﬂﬁﬁﬁﬁﬂﬁaﬁﬂa
SR B B I L E A A E L E R L EEEE&EE&EEEEE

SEE T E B B U e B B e e B N B B B e B e A T E I R E T

A EA R A B A B E E R E CGHE BB E R R G R R E

Fa .. TIET. .y
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Table 7 — Hordness requirements for products delivered in the conditions “treated to improve
shearability” (48), “annealed to maximum hardness regquirements” (+A), “treated to hardness
range™ (+TH) or “treated to ferrite-pearlite structure and hardoess range” (+FP)

Steal dealpmation Brinell hardness in the condition
AN anmbar +A +A +TH +FP

CI0E 1.1121

— 131 _ — — _
CI0R 1.1207
CI5E 1.1141
CI5R 1.1140 - 143 - "_ - —
CIGE 1148
CI6R 11208 - 158 - B - -
17C3 L7018

1) 174 —_ — — —_
17CrS3 17014
28Crd 1.7030
oo e 265 217 166 217 158 207
16MnCr5 1.7151

1}
16MnCrS5 17139 207 156 207 140 167
16MnCrB5 1.7160 1 207 156 207 140 187
20MnCr5 1.7147
SONOSE TE 955 217 170 217 152 201
18CrMod 17243

1)
18CrMoSt 1.7244 ot 156 27 140 187
2CiMoS35 | 17333 256 217 170 217 152 201
20MoCr3 1.7320
YD TG 356 217 180 206 145 185
20MoCrd 1.7321
S0oorS3 T 255 207 166 207 140 187
16NiCrd L5714 255 217 166 .
16NICrS4 15715 1 15 7
10NiCr5-4 15806 1 192 147 197 137 187
18NiCr5-4 16810 255 223 170 293 156 207
17CENIG6 16818 055 220 175 220 156 207
16NICr12 15752 255 20 178 229 168 217
2ONICrMo22 | 16523 b 013
FONICYMoS22 | 1.6526 161 2l 149 154
17NiCrMo6-4 | 1.6566 - 0
17NiCrMoS64 | 16500 1 149 201
20NICrMoS64 | 1.6671 955 229 17% 204 154 207
15CINIMo7-6 | 16587 255 209 179 290 159 207
MNiCrMol3-4 | 16657 255 241 187 241 166 217
Vgaatasy : '

i YT bt
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Table § — Requirementa for microscopic
degree of purity when tested in accordance
with DN 80 602 {methed K) {valid for oxidic

non-metallic inclusions)
Bary Total characteristic value E
Diameter d Coxides) m:: Imdvidnal
[1clrs]
140 < & = 200 K4 =50
100 < & = 140 Ki4=45
Med =100 K4=40
Hed=T0 Ki=35
17«d =35 Ki=40
Bed =17 Ki=30
d=8 K2=38

Table 9 — Requirements for microscopic
degree of purity when tested in accordance
with NF A D4-106

Inchusbon type Series Limiting value
we |
fine =
Type C thick = i}::

Table 10 — Requirements for microacopic
degree of purity when tested in accordance

with 8811 11148
Incluwion type Berlea Limicing value
fine =4
Type B meditm =3 -
thick =12
fine =4
Type C medium =3
thick =z
fine =4
Type D medimom =2
thick =]

L e e o awam m
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Table 11 — Conditions for heat treating test bars and treatment of the steslsl)

Gtes] dasignacion Eud quench test w Gnre-h.rden:l% Cass-harde Tempering &
___| temperature temperaturs' | tampearsture
same aamber Quemching®
‘C *C “ C Y

CIOE 1.1121
CIOR L1207 -— 880 to 880 B80 to 320 T80 to 820 150 to 200
CI16E L1141
CI5R L1140 —_ 880 to 950 880 to 920 T80 to 820 160 to 200
C18E 11148 .
CI6R 11208 —_ 880 to 930 BEO o 920 780 to B20 150 ¢ 200
17Cr3 17018 :
17CS3 L7014 830 880 to D8O B60 to 00 T80 to B20 160 to 200
280nd 1.7030
280r51 LT086 850 880 to 98D 860 to P00 T80 to 820 160 to 200
16Mn"rE 1.7i31
1EMnCrS5 L7139 B70 880 to 980 860 to 900 780 to 820 150 to 200
16MnCrBS 171680 5T0 BB tox 580 860 to 200 T8l to B20 150 to 200
200MnCrE L7147
SOMNCISS L7149 BA E80 to 080 BE&D to 900 T80 to B20 160 to 200
18CMod 1.7243
18CrMoSa L7234 B30 880 to 980 8680 to 800 780 o 820 160 to 200
22CrMoS83-5 L7333 80 880 to BR0 860 to pOO TR to B20 150 to 200
2AMoCrd 17320
20MoCrS3 L7310 880 880 o 580 B60 1o 900 TRO to K20 150 to 200
20MoCrd 1.7321
2OMoCrSd 17323 210 880 to B8O B0 to 800 T80 o 820 160 to 200
J1ENICrd 15714 . y
16NICESa 15715 B3 880 to 980 B850 to 850 T80 to 820 1560 to 200
WNICr5-4 1.5806 &80 875 to P25 830 to 860 T30 to 810 150 o 200
JENCrSd L5810 880 280 to 980 840 to B8O TH to B2 150 to 200
17 66 L5818 B7D BB oy 580 230 to 870 T80 to B20 160 to 200
16NiCr13 15762 B8O 880 to 980 540 to 880 T80 to B20 150 to 200
A0NICYMoZ2-2 | 16523
2ONICrMoSZ2 | L6526 920 850 1o 830 860 to 800 780 to 820 160 to 200
1TNiCeMoG4 | 1.6568 -
17NICEMoSE4 | 16568 830 880 to 980 830 to B70 TA0 to 820 16010 200
2MCiMoSE-4 | 1.65T1 880 BE o 880 830 to BF) T80 to B20 160 to 200
IBGNIMo7-6 | 1.BERT 860 880 to 680 830 1o 870 TH to 820 160 to 200
14NiCrMol 3§ | 1.6657 BED BRD io 880 B0 iy BRO T80 to 820 150 to 200
1) The temparanures given fi carhurizing, core-hardening, case-hardening and tempering are for guidanca: the actual temperatures
mmmmmﬁmmmmm "
D Time for austaritlzing 46 & guide: 0,5 N mirdwr,
ﬂmmmﬂmmmmmmﬂmm.mmﬂmmmwmm
mediam. Rmmmmm.mm:wummummmmm,mm
mﬂrmmlﬁﬂnwﬂwmalmmlﬁmw]mmm
“MWNMMMWWhMNMMMMWmaMmm
mm&mummmmmumﬂmummmmmumkﬁm
ﬂmmmmwmmmm.wmmmmhmmmmmmm
ﬂ'ﬁmefhrumpaﬂua[uide: 1h minbimom.
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Table 12 — Test conditions for the verification of the reguirements given in column 2

NOTE Verifcation of the requdrerents s

reqpirement i applicable acconding o Table L, colomn 9 or 10,

obly recessary if i irdpection certificite or an inspaction Teport & ordered and I the

4 | B8

4

T

N, Ragquirsments

Amonnt of testing

Temt.
noft!)

aatple
prodoets
per tast
it

Nomber of

testa

Sampling and samphe
preparation’

Tewt method to be oaed

3+4

C {The cast

pur
anmpde
prodoct
analysis

ks given by the manufacturer; for product analysis see A.3).

2 | Hardenability| & + 6

C 1

—

In cases of dispute, the test
piece shall be prepared as
follows:

a) For diameters = 40 mm,

produced by machining,

b} For diameters = 40 mm
= 150 mm, the bar shall be
reduced by forging to a
dismeter of 40 mm.

¢} For diametors > 160 room,
the test plece shall be taken
so that is oxis 5 X mm
below the surface.

In all other cases, unless
otherwise agreed at the time
of ordering, the sampling
method 15 left to the
diseretion of the
rmarufactores.

K the product dimenslons do
not. permit samples to be
taken for the enhd quench
gshall be agreed for proof of

hardenahility,

In accordance with
EU'RDNDRIEIIES.

in EN 10109-1.

. TRCHE WSURDR
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Table 12 — Test conditions for the verification of the reguirements glven in column 2

NOTE Verlbeation of the requirements is only necesary if a0 nepection certificate or an inspection report 1 ordered and If the
Teduirement is appbcable acconding to Teble 1, column % or L0

1 2 5 | 4 | &

T

No. Eeqguiremenin Amount of testing

Tent Numbar af
it

sample
prodacta
per test
anit

Bampling and sampla
preparation®

Test method to be naed

C+D |1 I
+T

Hardness in

+Suer+A6r
+TH€B'+EP

In cases of dispute, the
hardnews shail be determined,
if possible at the following
polnt on the sarface:

- Ih the case of round bars, a
disiance of [ X the diameter
from the end of the bar

- in the case of bars with a

In accordance with
EN 10003-1.

heat-treatment hateh as indicated by *T".

K50 14284,

Y The tevis shall be carried out separately for each cast as indicated by “C", sach dimension a5 indicated by "I, &nd aach

Products with different thickness may be grouped If the differences in thickomss do not affect the properties.
ﬂmmmmmmmummudmmmmummmmmmmm

e Tl Bl
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Annex A (normative)
Supplementary or special requirements

HOTE One or mare of the following supplementary or special
requirements may be agreed upon at the time of enquiry asd
order. The deteils of tvse pqilrements may be agreed upon
betwaen the reonufactorer and the punchaser at the dome of

envuuiry and omder If necassary.

A1 Nox-metallie inclusion content

The determined non-metaflic inclusion
according to & procedure to be agreed at the time of
enquiry and order {see annex ID).

The requirements for non-metallic inchision content
apply in every case. However, proof requires a speciel
agreement. '

A2 Non-destruetive testing

The products shall be non-destructively tested in
accordance with a method to be agreed apon at the
thme of enmuiry and order and to acceptance criberis
akso 10 be agreed upon at the time of enquiry and
order.

A3 Froduct analysis

One product analysis shall be camied out per cast for
the determination of elements for which values are
specified for the cast analysis (see Table 3) of the steel
grade comcerned.

Sampling shall be carried out as specified i ISO 14284
In cases of dispute, the method used shall be agreed i
possible with reference to the coresponding European
Standatds or Exronorms,

Ad Reduction ratie

Where central soundness in the end product is
important, the purchaser rust be aware that a
reduction ratio of 41 (based on eross-sectional areq) is
necessary. For hot-rolled and forged products, &
ninimmm reduction ratic can he agreed at the time of
erxpuiry and order (see 6.8).

A5 Special marking

The product shall be marked in a way specially agreed
at the time of enquiry and order,

Amnnex B (informative)

Bibliography

Euronceme and Evropean Standards for similar steel
grades as in Table 3, which are ntended for other
product forrns, treatment conditions or speclal
applicanmare:

EN 10083-1, Quenched and tempered steols —

Part 1 Technicul delivery conditions for special steels.
EN 100832, Queniched and tempered steels —

Fart 2: Technical delivery conditions for unaloyed
quality stods.

EN 10083-3, Quencked and tempered stodls —
Part 3 Technical defivery conditions for boron steels,
EN 10087, Free-cutting stesls — Technical daivery
condifions,

PrEN M263-1, Stwel rod, bavs aud wire for cold
hending end cold ertrusion — Part I: General
prEN 10263-3, Steed red, bars and wire jor cold
heading and cold ertrusion — Part 3 Technisal
delivery conditions for case Rardening stoels,

prEN 10277.1, Bright steel products — Technical
delivery conditions — Purt 1: General,

PrEN 102774, Bright steel products — Technionl
defivery conditions — Part 4 Cose-haviening sicels.
EURONORM 85, Nitriding steels; quality
specifications,

EURONORM 88, Stacls for flame and induction
hardening; quality specifications.
EURONORM 89, Alloy steals for kotformed and

Annex C (informative)

Dimensional standards applicable to
products complying with this European
Standard

For hot rolled rod:

EURONOBM 17, Rod {n genernl purpose non-alloy
sieel for eold drawing; dimensions and tolerances.
EURONORM 108, Round steed rod for cold-stamped '
bolts end muts; dimensions and tolerunces.

For hot rolled bars:

EURONORM 58, Hot rolled flats for generol purposes.
EURONORM 59, Hot rolled square bors for generul
PUTPOSES.

EURONORM 80, Hot rollod round bars for general
iy poses.

EURONORM 61, Hot rofled steel haragons,
EURONORM &5, Hot rolied round sieed bars for screws
and rivets.

For hot rolled sheet, strip and plate:

EN 10029, Hot roiled steel plates 3 mm thick or above;
toleromices on dimensions, shape ond mass,

EN 10048, Hot rolled narrow stes! sirip; iolevances on
dimensions and shape,

EN 10051, Continuously hot rolled uncomied plate,
thdsuip of non-alloy ond elloy slecls; tolerances

tm dimensions and shape.

EURONORM 91, Hot rolled wide flats; tolerences on
dimengions, shape and mass.
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Annex I} (normative)
Determining the non-metallic inclusion
content

D1 At the time of publication of this Enropean
Stapdard, no standardized test method exists in Evrope
for the microscopic determination of nontmetatlic
inchugsions in special sterls However, several mational
test methods have been gtandardized. Until the
European Standard is published, agreement may be
reached at the tme of endquiry and order on a test in
accordance with DIN 50602 or NF A (4-10¢ or
85111118,

NOTE B0 49071978, Steed — Datermiration of content qf
ron-metelic inclugions — Micropraphic mathoad using standard
diagrams In identcal to NF A (4-106

D2 The following requiremernis are applicable.
D2.1 K evidence is provided In accordance with
DIN 50602, the requirements specified in Table 8 apply:
D22 K evidence is provided in accordance with
NF' A (4-108, the requirements specified in
Table 9 apply.

D23 I evidence Is provided in accordance with

35 111116, the requirements specified in Table 10 apply.

R -1~ Rl ]+]
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Annex E (Informative)

Comparison of steel grades specified in this European Standard and

IS0 683-11:1987 and other steel grades previonsly standardized nationally

. prEN 10084 IS0 683-1 Germany Finland | Franee | Fraly Bpaip  [Sweden| Umited
IS8T Hingdnmg

name number TLANR nomber
CI0E 11121 [ c10 Ck10 11121 XCi0 ) C10 Clox O45M10
CIOR 1.1207
CIGE 11141 | C16E4 Ck15 L1441 |66 C15 Clék
CISR 11640 | CI5M2 Cml5 11140 Clek- 51870
CIEE 1.1145 | C18E4 — — XC 18 — H80M15
C16R [.1205
1703 LMl6 |- 17Crd 1.7016 —_— BT
17083 1701 | — - - -
280 17030 |- 28Crd 1.7060 —_
28054 L7036 | — 28CrB4 1.7086
18MnCrs 1.7131 | 16MnCi 16MCr5 | 17181 16MC5 | 16MnCr5 | 16MnCr5 BH0MLT
18MnCr35 17139 | }6MnCr35 | 18MnCr35 | 17130 16MnCris-1 882127
16MnCeB5 1766 | — — — —
Z0MnCrs 17H7 [20MnCrs  [20MnGrs [ L7147 | 500 20MCS | 20MnCrs | —
2IMnCrS5 17140 | 20MnCeSE | 20MnCIS5 | 1.7140 —
18CrMod 17245 | 168CrMod | — 18CD4 | 18CeMod | 18CrMiod TOBM20
18CTMoS4 17244 | 1BCrMoSE | — - 18CrMod-1
ZCrMoS356 [ 17335 | — 220rMoE-36 | 1.7339 —
20MaCrd 1738 |— — — -
20MoCrd 17921 | — 20MoCrd | 17331 20MoCrs
20MoCrsd 17z |[— 20MoCr34 | 1.7323 20MoCrb-1
18MiCra 15714 | — — — 16CrNMd | — 83TM17
18NiCr54 15716 | — — — 16CeNiS4 | — BB2611
10K#Cro-4 1.6805 HNCG —
18NiCri- LESM | — —_ 2ONCH _
17CrNi6-5 15818 | — — — -
£5NiCr13 LET62 | 16NiC1d | — — — (655M13)
20NiCeMo2-2 | 16523 | 20NiCeMo2 | 21Micrmoz | Lesez | 5os ZONCDZ | 20MiCrMo2| 20NiCrMo2 805M20
BOMiCcMoiR2-2 | 16526 | 20MICrMoS2 | 21MecrMos 2 | 1.6526 [EORICRMoRE| 20MICrMoZ-] | BS2508
17TNiCrMoB4 | 16868 | 17MiCrMob | — — 1BNCDH | 1815 CrMos| — 852623 | s15Mi7
17NiCtMo564 | 18568 | — — — 1ENICYMoES] —
20NiCrMoS64 | 185m1 | — - - —
ISCrNiMoT6 | 1.8587 ) 1BCTNiMo7 | I7CINiMo8 { 1.6587 | 511 IRECAMol: —
MNICIMo134 | 1.8657 1RECMol2]

ol o
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388 Chiswick High Road

BSI — British Standards Institution

BEI s the mdependent national body responsible for preparing British Standards. It
presenis the UK view on standards in Enrope and at the international level. It ix
incorporated by Royal Charter

Eevislons

British Standards are updated by amendment or reviston. Users of British Standards
should make sure that they possess the latest amendmerts or editions.

¥t is the constart airn of BSI to improve the quality of our products and services. We
wnﬂﬂbegmmﬁﬂﬁﬂwmeﬁmhngmmmormbmﬂdbmmgm
Pritish Standard wonld inform the Secretary of the technical comumittes

the identty of which can be found on the inside front cover Tel: QLEL 896 S000.
Fax: 0181 £96 7400,

BSI offers members an individaal updating service called PLUS which ensures that
subscribers sutomatically recetve the latest editions of standards,

Buying standards

Orders for all BS], international and foreign standards puhlications should be
addressed to Customer Services, Tel: 0181 896 7000. Fax: 0181 596 7001,

In response to orders for international standards, it is BSI policy to supply the BST
mmmmdmmmmmmmammmm
otherwise requested.

Information on standards

BSI provides a wide range of rdorrmation on national, European and international
standards through it Litrary and its Technical Help to Exporters Service. Variows
BSI electronic information services are also available which give details on all jis
products and services. Contact the Informadon Centre. Tet 0181 896 7111,

Fax: 018] 956 748

Subscribing memnbers of BSI are kept up to date with standards developments and
recelve substantial disconnts on the purchase price of standards. For deiails of
these and other benefits contact Membership Administmtion. Tel: (181 995 7002,
Fax: Q18] 986 7001,

.| Copyright

Copyright subwsists in all BSI publications. BSI alse halds the copyright, in the UK, of
the publicadons of the international standardization bodies. Except as penmitted
under the Copyright, Designs and Patents Act 19588 no extract may be reproduced,
stored in a retrieval system or transmitted in amy form or by amy means - electronic,
photocopying, recarding or otherwise — without prior written permission from BSI.
This does not prechude the free use, in the conrse of implementing the standard, of
necessary detnils such a9 symbols, and size, type or grade designations. If these
detsils are to be vsed for any othet parpose than implementation then the prior
written permission of BSI must be obtained

Hmmmhmmm'mmmmymmmam.
mmmtﬂgﬂﬁﬂﬂﬁmdaﬂm‘ can be obtained from the Copyright Manager.
: 0181 Tom.
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Steel 885H17
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Figure NA.1
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