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European foreword

This document (EN 10263-4:2017) has been prepared by Technical Committee ECISS/TC 106 “Wire rod
and wires”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by May 2018, and conflicting national standards shall be

withdrawn at the latest by May 2018,

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

This document supersedes EN 10263-4:2001.

This European Standard EN 10263 is subdivided as follows:

— Part 1: General technical delivery conditions

—  Part 2: Technical delivery conditions for steels not intended for heat treatment after cold working

— Part 3: Technical delivery conditions for case hardening steels

— Part 4: Technical delivery conditions for steels for quenching and tempering

— Part 5: Technical delivery conditions for stainless steels

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,

Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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1 Scope

1.1 This part of EN 10263 is applicable to round rod and round bars and wire with a diameter up to
and including 100 mm, of non-alloy and alloy steel, intended for cold heading, cold extrusion,
subsequent quenching and tempering or induction hardening or flame hardening.

1.2 EN 10263-1:2017 is indispensable for this part of EN 10263.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced decument (including any amendments) applies.

EN 10020, Definition and classification of grades of steel
EN 10263-1:2017, Steel rod, bars and wire for cold heading and cold extrusion — Part 1: General
technical delivery conditions

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 10263-1:2017 and the
following apply.

3.1

quenched and tempered steels

engineering steels which, because of their chemical composition, are suitable for hardening and in the
quenched and tempered condition to provide enhanced toughness at a given tensile strength

4 (Classification and designation
4.1 Classification
All steels covered by this part of EN 10263 are special steels according to EN 10020.

Steel grades from C35EC to C45RC as quoted in Table 3 are non-alloy steels and all others are alloy
steels according to EN 10020.

4.2 Designation

See EN 10263-1:2017.

5 Production Process
5.1 Steelmaking process

See EN 10263-1:2017.
5.2 Deoxidation

All steels according to this part of EN 10263 shall be deoxidised.
6 Requirements
6.1 Delivery conditions

The delivery conditions in which the products covered by this part of EN 10263 are normally supplied,
the product forms and the applicable requirements are given in Tables 1 and 2.
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6.2 Chemical composition

6.2.1 Cast analysis

The chemical composition for the cast analysis shall be in accordance with the values specified in
Tables 3 and 4.

6.2.2 Product analysis

In cases where a product analysis is requested, the permissible deviations from the values specified for
the cast analysis are indicated in Table 5.

6.3 Mechanical properties

The mechanical properties of the products, to be determined by the tensile test, shall be in accordance
with the Tables 6, 7 and 8 but by considering the prescriptions given in Table 1 and the delivery
condition given in Table 2.

6.4 Hardenability

6.4.1 In the case of products ordered with standard requirements regarding hardenability, that is,
when the steel names or numbers as quoted in Tables 3 and 4 are supplemented by the symbol "+H",
the hardness values obtained in the end quench test (Jominy test) (see Table 1 of EN 10263-1:2017)
shall be in compliance with the values given in Tables 9 and 11.

6.4.2 In the case of products ordered with restricted requirements regarding the scatter bands of the
hardness values obtained by the Jominy test, that is when the steel name or number as quoted in
Table 3 is supplemented by the symbel “+HH" or “+HL", the above hardness values shall be in
compliance with the values given in Table 10.

NOTE1  The symbol “+HH" denotes that the upper limit of the scatter band coincides with the upper limit for
the corresponding steel "+H".

NOTE 2  The symbol "+HL" denotes that the lower limit of the scatter band coincides with the lower limit for the
corresponding steel "+H",

NOTE3  See EN 10263-1:2017, 7.7.4 and 10.2
6.4.3 The austenizing temperatures for the Jominy test are given in Tables 9, 10 and 11.
6.4.4 Core hardening

In the case of products ordered with requirements for core hardening, that is when the steel name or
number, as guoted in Tables 3 and 4 is supplemented by the symbol “+CH", the core hardening
temperature, the hardness values and the corresponding maximum diameters for the lowest
hardenability shall be in compliance with the values given in Table 12.

6.5 Surface requirements

For any particular surface requirement to be agreed at the time of ordering, see EN 10263-1:2017, 7.10.
6.6 Supplementary or special requirements

Other requirements which can be agreed at the time of enquiry and order are described in
EN 10263-1:2017, Annex A.
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Table 1 — Summary of delivery conditions, product forms and applicable requirements

Applicable requirements in cases where the steel concerned has been ordered
with reference to the steel names indicated in

Heat- Products form
treatment Symbol
condition at ymoo
delivery bar | rod |wire | Tables3and 4,6 or7 or 8 Tables 3and 4, 6 or 7or 8, 9or 10 or 11 Tables 3and 4, 6 or 7 or 8, 12 Tables 3,4,6,7.8,9,
10,11or 12
None or Minimum
untreated X X - ,
+1 Chemical Mechanical Chemical Mechanical Values for Chisiiiical Mechanical core SUEFIET“E”EETY ar
o properties as T properties as | hardenability 4 properties as | hardness and | special requirements
compaosition fied i composition fed i i composition Fed i ; as specified in
assnucied in specifiedin | o spacifiod in specified in according to i SokciRed specified in maximum 58 !
iy . Table 6 or 7 Table 6or7 | Tables9 or 10 Table 6 or 7 diameter Annex A of
Tables 3 and 4 Tables 3 and 4 Tables 3 and 4 2 : ;
orB or g or 1l or 8 according to EN 10263-128
spheroidised | +AC x| x| x Table 12
Others Other delivery conditions may be agreed at the time of ordering
Key
X = applicable

- = not applicable

4 Ifagreed at the time of the enquiry and order.
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Table 2 — Surface condition at delivery

Surface condition at delivery Symbol bar rod wire
Unless otherwise agreed as rolled none or +AR X X -
cold drawn +C - - X
Partit.rular surface conditions skin passed +LC % _ &
supplied by agreement
peeled +PE X X X

EN 10263-4:2017 (E)
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Table 3 — Chemical composition for steel grades without boron - cast analysis % by mass
Steel grade .
. 1 si p Cu
Steel name Steel C i Mn 5 Cr Mao Ni
max max max
number

C35EC 1.1172 0,32 to 0,39 0,30 0,50 to 0,80 0,025 0,025 max 0,25
C35RC 1.1060 0.32 to 0,39 0.30 0,50 to 0,80 0,025 0.020 to 0,035 0,25
CASEC 1.1192 0,42 to 0,50 0,30 0,50 to 0,80 0,025 0,025 max 0,25
C45RC 1.1061 0,42 to 0,50 0,30 0,50 to 0,80 0,025 0,020 to 0,035 0,25
37Mo2 1.5418 0,35 to 0,40 0,30 0,60 to 0,90 0,025 0,025 max 0,20 to 0,30 0,25
3BCr2 1.7003 0,35 to 0,42 0,30 0,50 to 0,80 0,025 0,025 max 0,40 10 0,60 0,25
46Cr2 1.7006 0,42 to 0,50 0.30 0,50 to 0,80 0,025 0,025 max 0,40 to 0,60 0,25
34Cr4 1.7033 0,30 to 0,37 0,30 0,60 to 0,90 0,025 0,025 max 0,90 to 1,20 0,25
37Cr4 1.7034 0,34 to 0,41 0,30 0,60 to 0,90 0,025 0,025 max 0,90 to 1,20 0,25
41Cr4 1.7035 0,38 to 0,45 0.30 0,60 to 0,90 0,025 0,025 max 0,90 to 1,20 0,25
41CrS4 1.7039 0,38 to 0,45 0,30 0,60 to 0,90 0,025 0.020 to 0,040 0,900 1,20 0,25
25CrMod4 1.7218 0,22 to 0,29 0,30 0,60 to 0,90 0,025 0,025 max 0,90 to 1,20 0,15 to 0,30 0,25
25CrMoS4 1.7213 0,22 to 0,29 0,30 0,60 to 0,90 0,025 0,020 to 0,040 0,900 1,20 0,15 to 0,30 0,25
34CrMod 1.7220 0,30 to 0,37 0.30 0,60 to 0,90 0,025 0,025 max 0,90 to 1,20 0,15 to 0,30 0,25
37CrMo4 1.7202 0,35 to 0,40 0,30 0,60 to 0,90 0,025 0,025 max 0,900 1,20 0,15 to 0,30 0,25
42CrMod 1.7225 0,38 to 0,45 0,30 0,60 to 0,90 0,025 0,025 max 0,90 to 1,20 0,15 to 0,30 0,25
42CrMoS4 1.7227 0,38 to 0,45 0.30 0,60 to 0,90 0,025 0.020 to 0,040 0,90 to 1,20 0,15 to 0,30 0,25
34CrNiMob 1.6582 0,30 to0 0,38 0,30 0,50 to 0,80 0,025 0,025 max 1,30t0 1,70 0,15 to 0,30 1,30 to 1,70 0,25
41NiCrMo7-3-2 L6563 0.38 to 0,44 0,30 0,60 to 0,90 0,025 0,025 max 0,70 to 0,90 0,15 to 0,30 1,65 to 2,00 0,25

a

as, for example, hardenability.

b

A carbon range of 0,04 % (e.g. 0,33 % - 0,37 %) may be agreed at the time of enquiry and order.

Lower silicon contents may be agreed at the time of ordering, in which case due consideration should be given to the effects that could result for what concerns the specified properties such

NOTE1 Elements not quoted in this table should not be intentionally added to the steel without the agreement of the purchaser, except those intended for finishing the heat. All reasonable
precautions shall be taken in order to prevent the addition of such elements from scrap or other materials used in the production process, which may affect the hardenability, mechanical

properties and applicability.

NOTE 2 In the case of steels with hardenability requirements (see Tables 9 to 11) minor deviation from the specified limits are permitted [with the exception of sulphur and phosphorus),

provided that they do not exceed 0,01 % for carbon and the values indicated in Table 5 for the other elements.

NOTE3 Toimprove the performance of cold heading, it is possible to add Aluminium Al: 0,020 to 0,050 %q.

LT0ZH#-€920T Nd Sd
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Table 4 — Chemical composition for boron alloyed steel grades - cast analysis % by mass

Steel grade p X i
Steel name Steel C Si? Mn crhb Mo B
SR max max max
1782 1.5502 0,150 0,20 = 0,30 0,60 to 0,90 0,025 0,025 = 0,30 0,25 0,0008 to 0,005
2382 1.5508 0,20 to 0,25 = 0,30 060 to 0,90 0,025 0,025 =(0,30 0,25 0,0008 to 0,005
2882 1.5510 0,25 to 0,30 = 0,30 0,60 to 0,90 0,025 0,025 = 0,30 0,25 0,0008 to 0,005
33B2 1.5514 0,20 to 0,35 = 0,30 0,60 to 0,90 0,025 0,025 < 0,30 0,25 0,0008 to 0,005
isB2 1.5515 0,35 to 0,40 = 0,30 0,60 to 0,90 0,025 0,025 =030 0,25 0,0008 to 0,005
17MnB4 1.5520 0,15 to 0,20 = 0,30 0,90 to 1,20 0,025 0,025 = 0,30 0,25 0,0008 to 0,005
23MnB3 1.5507 0,21 to 0,25 0,15 max. 0,80 to 1,00 0,015 0,015 0,25 to 0,35 0,25 0,0008 to 0,005
20MnB4 1.5525 0,18 to 0,23 = 0,30 0,90 te 1,20 0,025 0,025 = (0,30 1,25 0,0008 to 0,005
23MnB4 1.5535 0,20 to 0,25 = 0,30 0,90 to 1,20 0,025 0,025 = (0,30 0,25 0,0008 to 0,005
27MnB4 1.5536 0,25 to 0,30 (1,15 to 0,30 0,90 to 1,20 0,025 0,025 = 0,30 0,25 0,0008 to 0,005
A0MnB4 1.5526 0,27 to 0,32 = (0,30 ®E0to 1,10 0,025 0,025 = (1,30 0,25 00008 to 0,005
36MnB4 1.5537 0,33 to 0.38 = 0,30 080 to 1,10 0,025 0,025 = (0,30 025 0,0008 to 0,005
37MnBS 1.5538 0,35 to 0,40 £ 0,30 1,15 to 1,45 0,025 0,025 = 0,30 0,25 0,0008 to 0,005
A0MoB1 1.5408 0,28 to 0,32 <0,30 0,80 to 1,00 0,025 0,025 <0300 D08 to012 0,25 0,0008 to 0,005
3ZCrB4 1.7076 0,30 to 0,34 = 0,30 060 to 0,90 0,025 0,025 0,90 to 1,20 0,25 0,0008 to 0,005
36CrB4 1.7077 0,34 tn 0,38 = 0,30 0,70 to 1,00 0,025 0,025 0,90 to 1,20 0,25 0,0008 to 0,005
31CrMoB2-1 1.7272 0,28 to 0,33 = 0,30 0,90 to 1,20 0.025 0025 0,40 to 0,55 00 te 015 0,25 00008 to 0,005

4 Where a maximum chromium content of 0,30 % is specified, a minimum level may also be agreed at the time of enguiry and order

b 1 order to obtain a core hardening for the steel grade 1.5408 the lower limit of Cr shall be 0,15 % and may be agreed at the time of enguiry and order. For certain applications
the higher limit for Crmay also be lowered by agreement at time of enquiry and order.

MOTE 1 Elements not quoted in this table should not be intentionally added to the steel without the agreement of the purchaser, except those intended for
finishing the heat. All reasonable precautions shall be taken in order to prevent the addition of such elements from scrap or other materials used in the production
process, which may affect the hardenability, mechanical properties and applicability.

NOTE 2 In the case of steels with hardenability requirements (see Tables 9 to 11) minor deviation from the specified limits are permitted [with the exception of
sulphur and phosplorus), provided that they do not exceed 0,01 % for carbon and the values indicated in Table 5 for the other elements,

NOTE 3 To improve the performance of cold heading, it is possible to add Aluminium Al: 0,020 % to 0,050 %.

LT0Z#-E92Z0T N4 Sd
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Table 5 — Permissible deviations between product analysis and the limiting values specified in Tables 3
and 4 for the heat analysis

Elements Limiting values of heat analysis Permissible deviation for the
% by mass product analysis
% by mass &
C = 0,50 +0,02
Si = 0,30 +0,03
= 1,00 +0,04
Mn
=>100=<145 +0,05
P = 0,025 + 0,005
s 0,025 + 0,005 b
Cr =170 +0,05
Mo = 0,30 +0,03
Ni < 2,00 +0,05
B =0,0050 +0,0003
Cu <025 +0,03
2 + means that in one heat the deviation of the product analysis for a given element may occur
over the upper value or under the lower value of the specified range in Tables 3 and 4, but not
both at the same time,
b por steels with a specified sulphur range (0,020 % to 0,035 % or 0,020 % to 0,040 %
according to heat analysis) the permissible deviation is + 0,005 %.

Table 6 — Mechanical properties for non-alloy steel grades without boron

Delivery condition
Steel grade Diameter
+AC or +AC+PE I +U+C+AC +U+C+AC+LC +AC+C
Mechanical properties
Stee]l | above | upto Rum z R z R 7z Run Z
Steel name : : : i
number max min max min max min max min
mm mm MPa e MPa % MPa U MPa Y
2 5 - - 550 62 590 G0 - -
C35EC 11172 . :
5 10 560 ail 540 62 580 60 670
C35RC 1.1060
10 40 560 60 540 62 580 60 660
2 5 - - 590 62 630 a0 -
C45EC 1.1192
5 10 600 al 580 62 620 60 720
C45RC 1.1061
10 40 600 (1)) LS80 62 G20 60 710 -

10
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Table 7 — Mechanical properties for alloy steel grades without boron

Delivery condition

Steel grade Diameter
+AC or +AC+PE +AC+C+AC +AC+C+AC+LC
Mechanical properties
Steel above | upto R . R . Rin .
Steel name Z min Zmin Z min
number max max max

mim mm MPa Oy MPa % MPa D
2 5 560 61 600 59

37Mo2 1.5418
5 40 570 549 550 6l 590 59
2 5 590 62 630 60

38Cr2 1.7003
5 40 ann 60 580 G2 a2l a0
2 5 610 60 650 58

46Cr2 1.7006
5 40 620 58 aln a0 G40 58
P 5 570 64 610 62

34Cr4 1.7033
5 40 5an 62 560 G a0 62
2 5 S5B0 62 620 60

37Cr4 1.7034
5 40 590 al 570 62 610 60
41Cr4 1.7035 2 5 610 &0 650 58
41Crs4 17039 5 40 620 58 600 60 640 58
25CrMo4 1.7218 2 5 - 570 62 610 60
25CrMos4 1.7213 5 40 580 60 560 62 600 60
2 5 5090 62 630 60

34CrMo4d 1.7220
5 40 600 610 580 62 h20 60
2 5 610 62 650 60

37CrMo4 1.7202
5 40 620 60 al0 62 640 60
42CrMo4d 1.7225 2 5 620 a0 660 58
42CrMos4 17227 5 40 630 58 610 60 650 58
2 5 710 A0 750 58

34CrNiMo6 1.6582
5 40 720 58 700 &0 740 58
2 5 - - 710 6l 750 58

41NICrMo7-3-2 1.6563
5 40 720 58 700 &0 740 58

11
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Table 8 — Mechanical properties for boron alloyed steel grades

Delivery Condition
Steel grade Diameter
+U or +PE +AC or +AC+PE +U=+C +U+C+AC +U+C+AC+LC +AC+C
MECHANICAL PROPERTIES
Steel Steel above | upto Rin . Rm . Rin . Rm . R z Ru i
name number max 2 max 2uin max Emid max Znin max Y% max fmin
mm min MPa ki MPa % MPa ki MFa % MPa min MPa Yo
2 5 . . - - 450 70 490 68

17B2 1.5502 5 10 540 60 460 68 630 55 440 70 480 68 550 63
10 25 540 al 460 68 620 35 440 70 480 68 540 63

Zz 5 3 - - = 480 b8 520 b6 =

2382 1.5508 5 10 600 60 490 66 690 55 470 68 510 66 580 61
10 25 600 Gl 490 66 680 55 470 68 510 66 570 61

2 5 4 & L 2 = 510 66 550 64 = =

2882 1.5510 5 10 630 60 520 64 720 55 500 66 540 64 a1 59
10 25 630 60 520 64 710 55 500 66 540 64 ann g9

2 5 - - - - 540 64 580 62

33B2 1.5514 5 10 . 550 62 - 530 64 570 62 a40 57
10 40 . E 550 62 - 530 64 570 62 630 57

2 5 - - - - - 560 64 600 62 -

3882 1.5515 5 10 - - 570 62 - 550 64 590 b2 66l 57
10 40 2 = 570 62 = 550 b4 590 62 650 57

2 5 - - - - - 470 69 510 67 -

17MnB4 1.5520 5 10 570 60 480 67 660 55 460 69 500 67 570 62
10 25 570 60 480 67 650 55 460 649 500 67 560 62

12
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Steel grade Diameter LR LA
+U or +PE +AC or +AC+PE +U+C +U+C+AC +U+C+AC+LC +AC+C
MECHANICAL PROPERTIES

O o e R I 2 (P TN B TN B A B
mm mm MPa b MPa % MPa % MPa % MPa min MPa Do

2 5 - - - 510 fh 550 64
23MnB3 1.5507 5 10 600 a0 520 64 700 55 500 66 540 64 620 54
10 25 600 G0 520 64 690 55 500 66 540 64 610 59

2 5 - 490 68 530 66
20MnB4 1.5525 5 10 580 60 500 66 680 55 480 68 520 66 ai0 61
10 25 580 60 500 66 670 55 480 68 520 66 590 61
2 5 - - - - - 510 66 550 64 -
23MnB4 1.5535 5 10 600 Gl 520 64 700 55 500 66 540 64 620 59
10 25 600 60 520 64 690 55 500 66 540 64 610 59

13
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Delivery Condition
Steel grade Diameter
+U or +PE +AC or +AC+PE +U+C +U+C+AC +U+C+AC+LC +AC+C
Mechanical Properties
Steel above up to Ru R R R R R
Steel name 5 Z min i Zmin 3 Zmin " Zmin iy Z min " Z min
number max max max max max max
mimn min MPa % MPa U4 MPa O MPa 0o MPa % MPa %%
2 5 - - - - 530 65 570 63 -
27MnB4 1.5536
5 4{) - - 540 63 - - 520 65 560 63 640 58
2 5 - - - - - - 560 65 600 63 - -
30MnB4 1.5526
5 40 - 570 63 - - 550 65 590 63 670 58
2 5 - - - - - - 590 64 630 62 - -
36MnB4 1.5537
5 40 - - HO0 62 - - 580 64 G20 62 700 57
2 5 - - - - - - 610 64 650 62 - -
37MnB5 1.5538
5 40 - - 620 62 - - 600 64 640 62 720 57
2 5 - - - - 530 64 570 h2 -
30MoB1 1.5408
5 40 - 530 62 - - 510 b4 550 . 62 630 57
2 5 = ; g ; ; ; 550 64 560 | 62 g i
32CrB4 1.7076
5 40 - - 550 62 - - 530 64 570 62 670 57
2 5 - - - - - - 570 63 610 61 - -
36CrB4 1.7077
5 40 - - 570 61 - - 550 63 5490 61 690 56
2 5 - - - - - - 570 63 610 61 - -
31CrMoB2-1 1.7272
5 40 - 570 61 - - 550 63 590 61 (90 56

It should be recognized in the +U condition that the tensile strength values are not compatible with the whole range of compaosition given in Table 4 for a steel grade. Care should be taken
that, depending on diameter and composition supplied, the tensile strength values are compatible with the hardenability requirements.

14
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Table 9 — Hardness limits for steel grades without boron with specified (normal) hardenability (+H grades - see 6.4.1)

EN 10263-4:2017 (E)

Steel grades

Austenizing

Hardness HRC

Limits at a distance from quenched end of test piece (in mm) of
Steel Symbol | temperature i
Steel name 5 °C + §°C ofrange
Lt 1 2 3 1 5 6 7 8 9 10 | 11 | 13 | 15 | 20 | 25 | 30
C35EC 11172 +H max. 58 57 55 53 49 41 34 31 28 27 26 25 24 23 20
870
C35RC 1.1060 +H min. 48 40 33 | 24 22 20 - .
C45EC 1.1192 +H i max. 61 6l 59 57 53 47 39 34 31 30 29 28 27 26 25 24
0
C45RC 1.1061 +H min. 51 46 35 | 27 25 24 23 22 21 20 - - - -
at a distance from quenched end of test piece (in mm) of
1,5 3 5 7 9 11 13 15 20 25 30 s 40 45 50 -
max. 59 57 53 47 41 36 3z 29 27 25 - - - - -
37Mo2 1.5418 +H 850
min. 51 48 41 33 27 26 22 20 . - -
max. 59 57 54 49 43 39 37 35 32 30 27 25 24 23 22
38Cr2 1.7003 +H g850
min, 51 46 a7 29 25 22 20 - - - - - - -
max, 63 61 57 52 46 42 40 38 35 33 31 29 28 27 26
46Cr2 1.7006 +H 850
min. 54 49 40 32 28 25 23 22 20 - - - -
IMax. 57 57 56 54 52 49 46 44 39 37 35 34 i3 32 31
34Cr4 1.7033 +H 850 i
min. 49 48 45 | 41 35 32 29 27 23 21 20 - - - -
max. 59 59 58 57 55 52 50 48 42 39 37 36 35 34 33
37Cr4 1.7034 +H a50
min, 51 50 48 44 39 36 33 31 26 24 22 20 - - -
41Cr4 1.7035 max. 61 61 &0 59 58 56 54 52 46 42 40 38 a7 36 35
e +H 850 _
<> 1.7039 min, 53 52 50 | 47 41 37 34 32 29 26 23 21 - -
25CrMod 17218 max. 52 52 51 | 50 48 46 43 41 37 35 33 32 31 31 31
. +H a50 i
250eMnsY 17213 min, | 44 | 43 | 40 | 37 | 34 | 32 | 20 | 27 | 23 | 21 | 20 : , ‘
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max, sy | 5 | &5 | B | 58 54 | 53 | 52 | 48 | 45 | 43 | 41 | 40 | 40 | 39
34CrMod 17220 +H 850

milt; 49 | 49 | 48 | 45 | 42 35 | 36 |34 | 30 | z8 | 27 | 26 | 25 | 28 | Ea

max. 60 | 60 | 600 | 59 | s8 | s6 | 55 | 54 | 51 | 48 | a6 | 45 : 2 i
37CrMod 1.7202 +H 850

min. 52 | 50 | 49 | 47 | a5 43 40 | 37 | 3¢ | 32 | 31 | 30 ; = :
42CrMod 1.7225 max, | 61 | 61 | 61 | é0 | &0 | 50 | 50 | 58 | 56 | 53 | 51 | 48 | 47 | 45 | 43

_ +H 850

42CrMoS4 1.7227 min. 53 | 83 | 82 | 81 | 49 43 40 | 37 | 34 | 32 | 31 | 30 | 30 | 29 | 29

max. 58 | 58 | 58 | 58 | 57 s7. | 87 |52 | 57 | 52 | 5 | 52 | 5% | 57 | 57
34CrNiMo6 1.6582 +H 850

min. 50 | 50 | 50 | 50 | 49 | 48 | 48 | 48 | 48 | 47 | a7 | a7 | 46 | 45 | a4

max 60 | 60 | 60 | 60 | 60 | &0 | 60 | 59 | 59 | 58 | s8 | 57 | S7 " ’
41NICrMo7-3-2 1.6563 +H 860

miln, se | S | 54 | S¢ | s& | g0 | 858 | 5¢ | 83 | s2 | 82 | 51 | =0 : :
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Table 10 — Hardness limits for steel grades without boron with restricted hardenability scatter bands (+HH and +HL grades see 6.4.2)

EN 10263-4:2017 (E)

Steel grades

Austenizing

Hardness IIRC

B symbol S Limits at a distance from quenched end of test piece (in mm) of
Steel name nur:E-er “‘Cps: B of range
15 3 5 7 9 11 13 15 20 25 30 35 40 45 | 50
S— L5418 CHH aso M. 59 57 53 47 41 | 36 3z 29 27 25
: min. 54 51 45 38 32 29 25 23
o L5418 VL as0 max. 56 54 49 42 36 33 29 26
: mir. 51 48 41 33 27 26 22 20
max. 59 57 54 49 43 39 37 35 32 30 27 25 24 23 22
- 1?
L 17003 Wl 8ok min. 54 50 43 36 31 28 26 24 21 - -
) max, 56 53 48 42 37 33 31 29 26 24 i |
38Cr2 1.7003 +HL 850 5 = 73 = SR - e = -
P S—— - . max. 61 59 56 51 46 41 39 37 33 31 29 27 26 25 24
' mi. 55 51 45 38 33 30 28 26 22 20
— — - o_— max, 56 55 50 44 39 35 33 31 27 25 23 21 20 -
' min. 52 47 39 31 27 24 22
max. 57 57 56 54 52 49 46 44 39 37 35 34 33 32 31
34Cr4 1.7033 HH 850
5 i min. 52 51 49 45 41 38 35 33 28 26 25 24 23 22 21
max. 54 54 52 50 46 43 40 38 34 32 30 29 28 27 | 26
34Cr4 1.7033 HL 850
5 > min, | 49 | 48 | 45 | 41 | 35 | 32 | 29 | 27 | 23 | 21 | 20 -
S A il _— max. 59 59 58 57 55 52 50 48 42 39 37 36 35 34 | 33
’ o min. 54 53 51 48 44 41 39 37 31 29 27 25 24 23 22
IMax. 56 56 55 53 50 47 44 42 37 34 32 31 30 29 28
37Cr4 1.7034 HL as50
r " min. | 51 | 50 | 48 | 44 | 3% | 36 | 23 | 31 | 26 | 24 | 22 | 20
41Cr4 1.7035 il _— max. 6l 61 60 59 58 56 54 52 46 42 40 38 37 36 | 35
41Crs4 1.7039 min. 56 55 53 51 47 43 41 39 35 31 29 27 26 25 24
41Crd 1.7035 & s max. 58 58 57 55 52 50 47 45 40 37 34 32 31 30 | 29
41CrS4 1.7039 min. 53 52 50 47 41 37 34 32 29 26 23 21 2 %
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EN 10263-4:2017 (E)
Steel grades ) Limits Hardness HRC
Austenizing of range at a distance from quenched end of test piece (in mm) of
Steel Symbol temperature
Steel Name puniber : °oC 4 BoC
1,5 3 5 7 9 11 13 15 | 20 25 30 35 40 45 50
25CrMod 1.7218 max. 52 52 51 50 48 46 43 41 37 35 33 32 31 31 31
- +HH 850
25CrMoS4 1.7213 min. 47 46 44 41 39 37 34 32 28 26 24 23 22 22 22
25CrMod 1.7218 (i &84 max. 49 49 47 46 43 41 38 36 32 30 29 28 27 27 27
25CrMoS4 1.7213 min. 44 43 40 37 34 32 29 27 23 21 20
ikSiG T i il max. 57 57 57 56 55 54 53 52 48 45 43 41 40 40 39
’ ’ min. 52 52 51 49 46 44 432 40 36 34 32 31 30 29 29
, 4 54 52 51 49 4 46 4 39 3 36 35 35 24
34CrMo4 1.7220 +HL 850 max o 1 H L - f i
min. 49 49 48 45 42 39 36 34 30 28 27 26 25 24 24
max. &0 60 60 59 58 56 55 54 51 48 46 45
Arcrie LTe02 ik B2y min. 55 53 53 51 49 47 45 45 40 19 36 36
T FHiaHe - e max. 57 57 56 55 54 52 50 46 44 41 41 39
I . +
min. 52 50 50 47 45 43 40 37 34 32 31 30
42CrMod 1.7225 max. 61 61 61 &0 60 59 59 58 56 53 51 48 47 46 45
p 4 +HH 850 -
42CrMoS4 1.7227 min. 56 56 55 54 52 48 46 44 41 39 38 36 36 35 34
42CrMo4d 1.7225 max. 58 58 58 57 56 54 53 51 49 46 44 42 41 40 40
+HL, 850
42CrMo54 1.7227 min. 53 53 52 51 49 43 40 37 34 32 31 30 30 29 29
max. 58 58 58 58 57 57 57 57 57 57 57 57 57 57 57
34CrNiMo6 1.6582 HH 850
L & min. | 53 | 53 | 53 | 53 | 52 | 51 | 51 | 51 | 51 | 50 | 50 | 50 | 50 | 49 | 48
rax. 55 55 55 55 54 54 54 54 54 54 54 54 53 53 53
34CrNiMo6 1.6582 HL 850
L : min, | 50 | S0 | 50 | 50 | 49 | 48 | 48 | 48 | 48 | 47 | 47 | 47 | 46 | 45 | 44

NOTE  This table is not applicable to steels ordered with a restricted range of carbon content see footnote b) in Table 3.
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Table 11 — Hardness limits for boron alloyed steel grades with standard hardenability (+H grades - see 6.4.1)

Steel grades Austenizing : ; !
temperature Litiiits Hardness HRC at a distance from quenched end of test piece [in mm) of
Steel name teel e of range
number “Cx5°C 1,5 3 5 7 9 11 13 15 20 25 30 35 40 45 50
max. 46 45 45 41 35
17B2 1.5502 +H 900
min. 39 34 30 20
max. 49 48 47 45 39
23B2 1.5508 +H 890
mirn. 1 a9 a7 21
max. 53 51 51 49 45 39 29 24 20
28B2 1.5510 +H a80
min. 46 42 39 23
max. 55 55 54 52 49 43
33B2 1.5514 +H 870
min 49 45 43 27 20
max. 58 57 56 55 51 49 44
38B2 1.5515 +H 8a0
min. 51 49 47 36 25 20
max. 47 46 46 44 41 36
17MnB4 1.5520 +H 890
min. 40 38 37 30 20
max. 48 48 47 46 44 39
20MnB4 15525 +H /80
min, 11 40 38 30 20
Mmax. 49 48 47 47 45 41
23MnB3 1.5507 +H 880
min, 43 41 40 32 23
max. 49 48 47 47 45 41
23MnB4 1.5535 +H 880
min. 43 41 40 32 23
max. 53 52 51 50 48 45 41
27MnB4 1.5536 +H 870
min. 46 4 43 36 27 21
19
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EN 10263-4:2017 (E)
Steel prades Austenizin
gr _— te:'npem tut:ge Limits Hardness HRC at a distance from quenched end of test piece (in mm) of
ym
Steel name Sresd of range
number “C+5°C 1,5 3 5 Fi 9 11 13 15 20 25 30 35 40 45 50

max. 54 53 53 53 51 46 42

30MnB4 1.5526 +H 860
min 48 46 44 36 25 20
max. 58 57 57 56 54 g2 48 43

I6MnB4 1.5537 +H B850
min 51 49 48 43 31 25 20
max. &0 ] 59 58 57 57 55 53 48

37MnES 1.5538 +H 850
min 52 51 50 48 43 37 32 29
max. 53 52 52 51 49 48 46 43 34

30MoB1 1.5408 +H B70
min 47 46 45 39 30 24 21
max. 56 56 55 55 ES 54 53 53 51 49 45 42 40 38

32CrE4 1.7076 +H Ba0
min. 49 48 47 46 46 45
max. 58 58 57 56 56 55 55 55 53 51 48 46

36CrB4 1.7077 +H 850
min. 50 49 48 48 47 46 46 45 34 30 27
max. 54 54 54 53 53 52 51 51 48 43 41

31CrMoB2-1 1.7272 +H 860
min. 48 48 47 47 45 45 41 39 31 27 25
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Table 12 — Maximum diameter for which at least 90 % martensite shall be attained in the core
hardness test (+CH grades)

Steel grades Austenizing . " g
temperature in the Min. core hardness Maximum diameter to
corehardarin (20 % martensite ensure 90 % of
Steel Symbol B structure) b
Steel npame b test @ martensite in the core
numoer ncisqc HRC [mm]
Steels without boron
37Mo2 1.5418 /50 48 8
38Cr2 1.7003 +CH 850 48 8
46Cr2 1.7006 +CH a50 51 9
34Ci4 1.7033 +CH 850 46 14
37Cr4 1.7034 +CH a5 48 15
41Cr4 1.7035 +CH 850 50 16
41Cr54 1.7039 +CH as0 50 16
25CrMo4 1.7218 +CH 850 41 13
25CrMoS4 1.7213 +CH 850 41 13
34CrMo4 1.7220 +CH 850 45 18
37CrMo4 1.7202 +CH 850 48 18
42CrMo4 1.7225 +CH 850 50 21
42CrMoS4 1.7227 +CH 850 50 21
F4CrNiMo6 1.6582 +CH as0 46 31
41NiCrMo 7-3-2 1.6563 +CH 850 50 34
Boron alloyed steel grades

17B2 1.5502 +CH 900 a7 9
23B2 1.5508 +CH 890 40 9
28B2 1.5510 +CH 880 43 10
33B2 1.5514 +CH 870 45 11
38B2 1.5515 +CH 8al 48 11
17MnB4 1.5520 +CH /290 37 12
20MnB4 1.5525 +CH HB0 39 14
23MnB3 1.5507 +CH BE0 42 14
23MnB4 1.5535 +CH BAD 42 14
27MnB4 1.5536 +CH 870 43 14
30MnB4 1.5526 +CH 860 44 14
36MnB4 1.5537 +CH B850 47 14
37MnB5 1.5538 +CH 850 48 16
30MoB1 1.5408 +CH 870 45 18
32CrB4 1.7076 +CH aal 46 30
36CrB4 1.7077 +CH as50 48 30
31CrMoB2-1 1.7272 +CH 860 45 30

2 As guideline a hardening time at temperature of at least 30 min is recommended.

b The maximum diameters stated are those attainable with the lowest hardenability within each steel
grade. Using +HH grades the maximum diameter can be increased.
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