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European foreword 

This document (EN 10263-4:2017) has been prepared by Technical Committee EClSSjTC 106 "Wire rod 
and wires", the secretariat ofwhich is held by AFNOR. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text 0 1' 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withdrawn at the latest by May 2018.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 0 1' 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 conditíons 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 lnternal Regulations. the national standards organisarions of the 
following countries are bound to implement this EllI'opean Standard: Austria. Belgium. Bulgaria, 
Croatia. Cyprus. Czech Republic, Denmark, Estonia. Finland, Former Yugoslav Republic of Macedonia, 
France. Germany, Greece. Hungary. Iceland, Ireland, Italy. Latvia, Li thuania. Luxembourg. Malta, 
Netherlands, Norway, Poland. Portugal, Romania, Serbia, Slovakia, Slovenia. Spain, Sweden, Switzerland. 
Turkey and the United Kingdom. 
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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, 
subseqllent qllenching and tempering or induction hardening or f1ame hardening. 

1 

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

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 ofthe referenced docllment (inclllding any amend l11ents) applies. 

EN 10020, Defìnition and c1assificadon 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 

Terms and definitions 

For the purposes of this docu l11ent, the terl11s and definitions given in EN 10263-1:2017 and the 
following apply. 

3.1 
quenched and tempered steels 
engineering steels which, becallse of their chemical composition, are suitable for hardening and in the 
quenched and tempered condition ω provide enhanced toughness at a given tens ile strength 

Classification and designation 4 

4 .1 Classification 

AIl 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. 

Production Process 5 

5.1 Steelmaking process 

See EN 10263-1:2017 
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3 

5.2 De oxidation 

AIl steels according to this part of EN 10263 shall be deoxidised 

Requirements 6 

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. 

4 
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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 

ln 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 propertìes 

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 ln 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 (lominy 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 )ominy test, that is when the steel name or number as quoted in 
Table 3 is supplemented by the symbol "+HH" or "+HL", the above hardness values shall be in 
compliance with the values given in Table 10 

NOTE 1 The symbol "+HH" denotes that the upper Iimit of the sca忧er band coincides with the upper Iimit for 
the corresponding steel " +H飞

NOTE 2 The symbol 飞HL" denotes that the lower limit ofthe sca忧er band cOincides with the lower Iimit for the 
corresponding steel 飞H".

See EN 10263-1:2017. 7.7.4 and 10.2 NOTE3 

The austenizing temperatures for the )ominy test are given in Tables 9, 10 and 11. 6.4.3 

Core hardening 

ln the case of products ordered with requirements for core hardening, that is when the steel name or 
number, as quoted 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 vallles given in Table 12. 

6.5 Surface r equirements 

6.4.4 
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For any particular surface requirement to be agreed at the time of ordering, see EN 10263-1:2017, 7.10. 

time of enqlliry and order are described in 

5 

6.6 Supplementary 0 1' special r e quireme nts 

be agreed at the can Other requirements which 
EN 10263-1:2017, Annex A 



EN 10263-4:2017 (E) 

Table 1 - Summary of d elivery conditions, product forms and applicable req uir ements 
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Applicable requirements In cases where 世le steel concerned has been ordered 

Heat- with reference to the s teel names Indicated in 
Produc臼 form

treatment 
Symbol 

εondit1on 3t 
delivery bar rod wire Tables 3 and 4, 6 or 7 or 8 Tables 3 and 4, 6 or 7 or 8, 9 or 10 or 11 Tables 3 and 4, 6 or 7 or 8, 12 Tables 3,4,6,7,8,9, 

10,11 or 12 

untreated 
None or 

X x Minimum 
+U Mechanical Mechanical Values for Mcchanical Supplementdry or 

Chellli臼l Chelllical Chclllical 
core 

propernes as propertics as hardcnability propcrtics as hardncss and spec旧I requiremen臼
COlllpOSltlOn 

specitìed in 
cOlllposition 

speci ficd in according tO 
cOlllposition 

specified in maxÎmum as spedfìed in 
as specitìed in 

Table 601' 7 
as specified in 

Table 6 or7 Tablcs 901' 10 
as specitìcd in 

Tablc 601' 7 diamctcI Annex Aof 
Tables 3 and 4 

or8 
Tables 3 and 4 

01' 8 01' 11 
Tablcs 3 副ld 4 

or 8 according to EN 10263-1 a 
spheroidised +Aι x x X Table 12 

Others Other delivery conditiO l1s may be agreed at the time of ordering 

Kcy 

X = appHcable 

- = not applicable 

a If agreed at the t ime of the e nquiry a nd order, 

6 
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ChD 3 
Table 3 - Ch e mica l c omposition for steel gra d es wit h o u t b o r o n - cast analysis % b y m ass 。U、J 

争

Cr mCla,x ,·l Kl ←r-.、D4 • J 3 

SI..I grad. 
Si p 

Steel n3111e Cb 
max :1 

Mn s 
max 

number 
Mo Ni 

8 

C35EC 1.1172 0,32 '0 0,39 0,30 0,50 '0 0,80 0,025 0,025 max 0,25 
C35RC 1.1060 0.32 '0 0,39 。.30 0,50 tò 0.80 0,025 0.020 '0 0,035 0,25 
C45EC 1.1192 0,42 ' 0 0,50 0,30 0,50 '0 0,80 0,025 0,025 1l1aX 。，25

C45RC 1.1061 。，42 四 0，50 0,30 0,50 tò 0,60 0,025 0.020 '0 0,035 0,25 

37M02 1.5φ18 0,35 '0 0.40 0,30 0,60 '0 0,90 0,025 0,025 max 0,20 to 0,30 0,25 

36Cr2 > 7003 0,35 '0 0.42 0.30 0,50 tò 0,80 0,025 。.025 max 0.40 to 0,60 0,25 
46Cr2 1.7006 0,42 ' 0 0,50 。，30 0,50100,80 0,025 0,025 m3X 0,40 to 0,60 0,25 
34Cr4 L7033 0,30 '0 0.37 0.30 0,60 '0 0.90 0.025 0.025 max 。'，，90 to 1.20 。1，25

37Cr4 1.7034 0,34 '0 0,41 。.30 0,60 tò 0,90 0,025 0,025 max 0，90协 1，20 0,25 
41Cr4 1.7035 0,38 '0 0.45 0,30 0,60 '0 0.90 。.025 0.025 max 0.90 to 1.20 。，25

41Cr54 1.7039 0,38 '0 0.45 0,30 0,60 tò 0,90 0,025 0.020 '0 0,040 0.90 to 1,20 吼25

25CrMo4 1.7218 日，22 '0 0.29 。1，30 。，60 '0 0,90 0.025 。.025 max 0.90 to 1,20 0.15 to 0,30 0,25 
25CrM054 1.7213 0,22100,29 0,30 0,60 tò 0,90 0,025 0.020 '0 0,040 。1，90 to 1,20 0,15 to 0,30 吼25

34CrM04 1.7220 0,30 100,37 0,30 0,60 100,90 0,025 0,0251113X 0,90to 1,20 0,15100,30 0,25 
37CrM04 1.7202 0,35 '0 0.40 0.30 0,60 '0 0.90 0,025 0.025 Illax 0.90 to 1.20 。.15 to 0,30 0,25 
42Cr~104 1.7225 0,38 100,45 0,30 0,60100,90 0,025 。，025 max 0,90 to 1,20 。，15 to 0,30 。，25

42CrMo$4 1.7227 0,38 '0 0,45 0,30 0,60 10 0,90 0,025 0.020 10 0,040 0,90 to 1,20 0,15 to 0,30 0,25 

34CrNiM06 1.6582 0,30 100,38 。'，30 0,50 to 0.80 0,025 0,025 max 1,30 to 1,70 0,15 to 0,30 1,30 to 1,70 。，25

41NiCrM07-3-2 1.6563 0.38 100,44 0,30 0,60 to 0.90 0,025 0,025 "'3' 0.70 to 0,90 0,15 to 0,30 1,65 to 2,00 0,25 

a Low宅r silicon contents may be agreed at the tÎme of orderinι i n which case due consideration should be given to the effec臼 that could result 巳'or what concerns the specified properties such 
as, for example与 harden3bil i ty

b A carbon range ofO,04 % (e.g.O,33 % .0,37 %) may be agreed at the time of enquiry a nd order 

NOTE 1 Elcmen臼 not quoted in this 国刨e should not bc intentionally addcd to thc stccl without thc 句rcemcnt of thc purchascr, exccpt those intended for finishing the heat AlI reasonable 
prc臼utions shall bc takcn in ordcr to prevcnt thc addition of such clcments from scrap 01' other materials used in the production proccss, which may affcct the hardcnability, mechanical 
proper ties and a仰licability.

NOTE 2 In the case of steels 、叽山 hardenabíllty requìremen臼 (see Tables 9 10 11) minor deviation from 由e specifled Ilmits a目 pennitted (with the e吸:ception of sulphur and phosphorus), 

provided that t如ey do n咱t exceed 0,01 % for carbon and the values indlcated ih Table 5 for the other elements. 

NOTE 3 '1'0 improve the periormance of cold headìng, it阻 possible 10 add Aluminiurn AI: 0,020 to 0,050 %. 
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Table 4 - Cbem ical compos iti on for boron alloyed steel grades - cas t analys i s % by m a s s 

5'001 grade p s Cu 
Stecl nanu~ c Si 3 Mn Cr b Mo 自

max max max 
number 

1 7日2 1.5502 0,15 ' 0 0,20 <0,30 0,60 ' 0 0,90 0,025 。，025 <0,30 。，25 0,0008 to 0,005 

23日Z 1.5508 0,20 ' 0 0,25 5 0,30 0,60 to 0,90 0,025 0,025 5 0,30 。，25 0,0008 10 0,005 

2882 1.5510 0，25 怕 也30 50,30 。，60 to 0,90 0,025 0,025 5 0,30 。，25 0,0008 10 0,005 

33B2 1.5514 0,30 to 0,35 <0,30 。，60 to 0,90 0,025 0,025 <0,30 0,25 0，0008 协 0，005

38日2 1.5515 0,35 '0 0,40 <0,30 0,60 to 0,90 0,025 0,025 <0,30 0,25 0,0008 10 0,005 

17Mn81 1.5520 0,15 ' 0 0,20 50,30 0,90 to 1,20 0,025 0,025 5 0,30 。，25 0,0008 10 0,005 

23~lnB3 1.5507 0,21 to 0,25 。，15 max. 。'，80 to 1,00 0,015 0.ûl5 。，25 t() 0,35 。，25 0,0008 10 0,005 

20MnB4 1.5525 0,18 to 吼23 <0,30 。1，90 to 1,20 0,025 0,025 s 0,30 。，25 。，0008 10 0,005 

23MnB4 1.5535 0,20 ' 0 0,25 5 0,30 吼90 to 1,20 0,025 0,025 5 0,30 0,25 0,0008 10 0,005 

2nlnB4 1.5536 0，25 忡。1，30 0,15 to 0,30 。，90 to 1,20 0,025 0,025 <0,30 。，25 0,0008 10 0,005 

30Mnß4 1.5526 0,27 to 0,32 <0,30 0,60 to 1,10 0,025 0,025 s 0,30 。，25 0,0008 to 0,005 

36MnB4 1.5537 0,33 ' 0 0.38 50,30 。，80 to 1,10 0,025 0,025 5 0,30 。，25 0,0008 to 0,005 

37~ln85 1.5538 0,35 '0 0,40 <0,30 1,15 to 1,45 0,025 0,025 <0,30 0,25 0,0008 10 0,005 

30~10Bl 1.5408 0,28 ' 0 0,32 50,30 。，80 to 1,00 0,025 0,025 s 0.,30 b 0,08 '0 0,12 0,25 0,0008 to 0,005 

32CrB4 1.7076 0,30 ' 0 0,34 5 0,30 0,60 to 0,90 0,025 0,025 。，90 '0 1,20 。，25 。，0008 10 0,005 

36CrB4 1.7077 0,34 ' 0 0,38 <0,30 。'，70 to 1,00 0,025 0,025 。，90 阳1.20 0,25 0,0008 10 0,005 

31CrMoß2-1 1.7272 0,28100,33 <0,30 。1，90 101，20 0,025 0,025 。，40 阳 0，55 0,10 100,15 。，25 0,0008 10 0,005 

a Where a maxirnum chromiunl content of 0,30 % is叩ecUìed. a miJlimum level may also be ag-recd at the t[me of e叫时叩 and order 

b In order to obtaÎn. core hard.ning for th. SI..I grade 1.5408 Ihe lower IimitofCr shall be 0,15 % and may be agreed at 白e time of enqulry and order. For çertain applícations 
the hîgher Iîmit for Crmay al50 be lowered by agr回ment at tîme of enquiry and order. 

NOTE 1 Elements not quoted in this 回blc s hould not be intcntionally addcd to the steel without thc agrecmcnt of thc purchaser, cxcept thosc in tcnded for 
fìnishing thc heat. AII reasonablc prc臼utions shall be taken in 0时er to prcvcnt thc addition of such clcmcnts from scrap or o ther materia ls used in the production 
proccss, which maya仔ect the hardenability, mechanical propc叫ies and applicability. 

NOTE 2 In the case 01' steels with hardenability requirements (5ee Tables 9 to 11) minor deviation from the specified limits are permitted (with the exception of l 
s ulphur and phosptorus), provided that 由ey do no t exceed 0,0 1 % for carbon and 由e V'dlues indicated in Table 5 !or the other elemen白 ∞ vl 

NOTll3 1 0 improve the performance of cold heading, it is possible {o add Aluminium AI: 0,020 % to 0,050 % m 
z 
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Tab le 5 - Pe rmissib le d eviations b etween p rodu ct analy s is a nd th e Iim itin g va l ues spe cifi e d in Ta bles 3 
and 4 for th e heat a n aJysis 

Elemen也 Limi tlng values ofheat analysis Permlssible devia.tlon for the 
%byma目 product analysis 

% by mass a 

C s 0.50 :t0.02 

Si s 0.30 士。，03

Mn 
S 1.00 主0.04

> 1,00 s 1,45 士0，05

F S 0.025 + 0.005 

s 髦。.025 + 0.005 b 

Cr 三 1.70 主0，05

M。 耳 0.30 士0.03

Ni ,. 2.00 主0，05

B 重 0.005 0 主0，0003

Cu 髦。.25 +0,03 

a:!: mea ns that in one heat the deviation of the product analys is for a given element may occur 
over the lIpper vallle or under the lower value of the speci白ed range in Tables 3 and 4, but not 
both at the same time 

b For steels w ith a specified sulphur range 币.020 % to 0,035 % 01' 0,020 % to 0,040 % 
according to heat analysis) the permissible deviation is :!: 0,005 %. 

Table 6 - Mecha n ical p rop e r ties for non -a lloy s t eel gra des without boron 

Delivery condition 
Steel grade Oiameter 

+AC or +AC+PE +U+C+AC +U+C+AC+LC +AC+C 

Mechanical propertles 

Steel above up to Rm z R", z R .. z Rm z Steel na.me 
nllmber m,În min mi_" ffilO max max max max 

口1m mm MPa % MPa q也 MPa % MPa % 

Z 5 550 62 590 60 
C35EC 1.1 172 

5 10 560 60 540 62 580 60 670 
C35RC 1.1060 

10 40 560 60 540 62 580 60 660 

2 5 590 62 630 60 
C45EC 1.1192 

5 10 600 60 580 62 620 60 720 
C45RC 1.1061 

10 40 600 60 580 62 620 60 710 
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Table 7 - Mechanical proper t i es for alloy steel grades with out boron 

Delivery co nditioll 
Steel grade Diameter 

+AC Or +AC+PE +AC+C+AC +AC+C+AC+LC 

Mechanical properties 

Steel above up to R .. Rm Rm 
Steel name Zmin Zmin Zmin 

lIumber D13X max max 

mm mm MPa % MPa % MPa % 

2 5 . . 560 61 600 59 
37Mo2 1.5418 

5 40 570 59 550 61 590 59 

2 5 . 590 62 630 60 
38Cr2 1.7003 

5 40 600 60 580 62 620 60 

2 5 . . 610 60 650 58 
46Cr2 1.7006 

5 40 620 58 600 60 640 58 

2 5 . 570 64 610 62 
34Cr4 1.7033 

5 40 580 62 560 64 600 62 

2 5 . . 580 62 620 60 
37C<4 1.7034 

5 40 590 60 570 62 610 60 

41Cr4 1.7035 2 5 . 610 60 650 58 
41CrS1 1.7039 5 40 620 50 600 60 640 58 

25CrMo1 1.7218 2 5 570 62 610 60 
25CrMoS4 1.7213 5 40 580 60 560 62 600 60 

2 5 . . 590 62 630 60 
34CrMo4 1.7220 

5 40 600 60 580 62 620 60 

2 5 . . 610 62 650 60 
37CrMo4 1.7202 

5 40 620 60 600 62 640 60 

42CrMo4 1.7225 2 5 . . 620 60 660 58 
42CrMoS4 1.7227 5 40 630 58 610 60 650 58 

2 5 710 60 750 58 
34CrNiMo6 1.6582 

5 40 720 58 700 60 740 58 

2 5 710 60 750 58 
l1NiCrMo7-3- 2 1.6563 

5 40 720 50 700 60 740 58 
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Table 8 - Mecbanical p rop e r ties fo r bor o n alloyed s teel grades 

Delivery Condi tion 
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 Rm Rm Rm Rm R"川 z Rm 
Z min Z min Zmin Zmin 

q也
Zmin 

Ilame number max max max max max m3X 

m町1 mm MPa % MPa % MPa % MPa % MPa mín MPa q电

2 5 . . . 450 70 490 68 . . 
1782 1.5502 5 10 540 60 460 68 630 5S 440 70 480 68 5S0 63 

10 25 540 60 460 68 620 55 440 70 480 68 540 63 

2 5 480 68 520 66 

2382 1.5508 5 10 600 60 490 66 690 55 470 68 510 66 5ßO 61 

10 2S 600 60 490 66 600 55 470 68 510 66 570 61 

Z 5 510 66 550 64 

2882 1.5510 5 10 630 60 520 64 720 S5 500 66 540 64 610 59 

10 25 630 60 520 64 710 55 500 66 540 64 600 59 

2 5 . . . . . . 540 64 580 62 . . 
33B2 1.5514 5 10 . . 550 62 . . 530 64 570 62 640 57 

10 40 . . 550 62 . . 530 64 570 62 630 57 

z 5 560 64 600 62 

3882 1.5515 5 10 570 62 550 64 590 62 660 57 

10 40 570 62 550 64 590 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 69 500 67 560 62 
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Oclivery Condition 
Steel grade Oiameter 

+U or+PE +AC or +AC+PE +U+C +U+C+AC +U+C+AC+LC +AC+C 

MECHANICAL PROPERTIES 

Steel Steel abovc up to Rm Rm Rm R", R刷 z Rm 
Zmin Zn咀n Zmin Zmin Zmin 

name number max max max m3x 町13x % m3X 

m町1 ffim MPa % MPa % MPa % MPa % MPa mm MPa q电

2 5 . . . . . . 510 66 550 64 . . 
23MnB3 1.5507 5 10 600 60 520 64 700 55 500 66 540 64 620 59 

10 25 600 60 520 64 690 55 500 66 540 64 610 59 

2 5 . . . . . . 490 68 530 66 . . 
20Mn84 1.5525 5 10 580 60 500 66 680 55 480 68 520 66 600 61 

10 2S 580 60 500 66 670 55 480 68 520 66 590 61 

2 5 510 66 550 64 

23MnB4 1.5535 5 10 600 60 520 64 700 55 500 66 540 64 620 59 

10 25 600 60 520 64 690 55 500 66 540 64 610 59 
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Delivery Conditlon 
Steel grade Diameter 

+U or +PE +AC or +AC+PE +U+C +U+C+AC +U+C+AC+LC +AC+C 

Mechanical Properties 

Stee l a bove up to R", Rm R .. R .. Rm Rm 
Steel name Zmin Z min Zmin Z min Zmin Zmin 

ßumber max max max max max max 

m町1 mm MPa % MPa % MPa % MPa % MPa % MPa % 

2 5 . . . . 530 65 570 63 . . 
27MnB4 1.5536 

5 40 540 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 40 600 62 580 64 620 62 700 57 

z 5 610 64 650 62 
37Mnß5 1.5538 

5 40 620 62 600 64 640 62 720 57 

z 5 . . . . . 530 64 570 62 . . 
30MoBl 1.5408 

5 40 . . 530 62 . . 510 64 550 62 630 57 

2 5 550 64 590 62 
32CrB4 1.7076 

5 40 550 62 530 64 570 62 670 57 

z 5 570 63 610 61 
36CrB4 1.7077 

5 40 570 61 550 63 590 61 690 56 

2 5 570 63 610 61 
31CrMoB2-1 1,7272 

5 40 570 61 550 63 590 61 690 56 

It shollld be ,'ecognized in the +U .:ondition 由at the tensile strength vallles are not compatible with the whole range of composition given in Table 4 for a steel grade, Care shollld be taken 
由at， depending on diameter and composition supplied, the tensile s町ength vallles are compatible widl the hardenability ,'equi,'ements, 
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Table 9 - Hardness Iimits for steel grades withou t boron with specified ( norm al ) hardenability (+H grades - see 6.4.1) 

Steel grades 
Austenizing 

Limits 
Steel Symbol temperature 

。frangeSteel na凹le 。C 企 50C
number 1 z 3 4 

C35EC 1.1 172 +H ma兑 58 57 55 53 
870 

C35RC 1.1060 +H mm. 48 40 33 24 

C45EC 1.1192 +H max. 61 60 59 57 
850 

C45RC 1.1061 +11 tnlll. 51 46 35 27 

1,5 3 5 7 

max. 59 57 53 47 
37Mo2 1.5418 +11 850 

rnJI). 51 48 41 33 

max. 59 57 54 49 
3BCr2 1.7003 +H B50 

mm 51 46 37 29 

max 63 61 57 S2 
46Cr2 1.7006 +H 850 

mln. 54 49 40 32 

max. 57 57 56 54 
34Cr4 1.7033 +H B50 

Jt\Jn. 49 4B 45 41 

max 59 S9 58 57 
37Cr4 1.7034 +H 850 

胃口n， 51 50 48 44 

41Cr4 1.7035 lOax, 61 61 60 59 
41Cr$4 +11 8S0 

1,7039 mm. S3 52 SO 47 

25CrMo4 1.7218 ma兑 52 52 51 50 

25CrMo54 +H 850 
1.7213 盯11n 44 43 40 37 

Hardness HRC 
at a d istance from quencbcd end oftest piece (iD Olm) of 

5 6 7 8 9 13 

49 41 34 31 28 27 26 25 

22 20 . . . . . 
53 47 39 34 31 30 29 2B 

25 24 23 22 21 20 

at a dlstance from quenched end oftest p lece (in mm) of 

9 11 13 15 20 25 30 35 

41 36 32 29 27 25 

27 26 22 20 . . . 
43 39 37 35 32 30 27 25 

25 22 20 

46 42 40 38 3S 33 31 29 

28 25 23 22 20 

52 49 46 44 39 37 35 34 

35 32 29 27 23 21 20 

55 52 50 48 42 39 37 36 

39 36 33 31 26 24 22 20 

58 56 54 52 46 42 40 38 

41 37 34 32 29 26 23 21 

48 46 43 41 37 35 33 32 

34 32 29 27 23 21 20 

15 20 

24 23 

. . 
27 26 

40 45 

. . 
24 23 

28 27 

33 32 

35 34 

37 36 

. . 
31 31 

25 

20 

. 
25 

50 

. 
22 

26 

31 

33 

35 

. 
31 

30 

24 
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max 57 57 57 56 55 54 53 52 48 45 43 41 40 40 39 
34CrMo4 1.7220 +H 850 

盯l1 n 49 49 48 45 42 39 36 34 30 28 27 26 25 24 24 

max. 60 60 60 59 58 56 55 54 51 48 46 45 
37CrMo4 1.7202 +11 850 

tnl ll. 52 50 49 47 45 43 40 37 34 32 31 30 

42CrM,,4 1.7225 max. 61 61 61 60 60 S9 S9 58 56 53 51 4日 47 46 45 

42CrMoS4 
+H 850 

1.7227 归\J n. 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 
34CrNíMo6 1.6582 +H 850 

rnJ I). 50 50 50 50 49 48 48 48 48 47 47 47 46 45 44 

max. 60 60 60 60 60 60 60 59 59 58 58 57 57 
41NICrMo7- 3- 2 1.6563 +H 860 

mln 54 54 54 54 54 54 54 54 53 52 52 51 50 
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Tabl e 1 0 - Hardn ess Iimits for steel g r ades w it h out boron with r estricted hard enability scatter bands (+HH a nd +HL grades s ee 6.4.2) 

Steel grades 
Austenlzlng 

Lllllits 
SteelDame Steel Symbol temperature 

。fraoge
number 。C 士 50 C

3 5 7 
n、ax. 59 57 53 47 

37Mo2 1.5418 +HH 850 
54 51 38 Imn. 45 

n叫ax 56 54 49 42 
37Mo2 1.5418 +H L 850 

n、ln. 51 18 41 33 

38CI"2 1.7003 +HH 850 
max 59 57 54 49 
町1In. 54 50 43 36 

3BCr2 1.7003 850 
n、ax. 56 53 48 42 

+HL 
51 46 37 29 min. 

max 61 59 56 51 
46Cr2 1.7006 +HH 850 

mtn. 55 51 15 38 
max 56 55 50 44 

46Cr2 1.7006 +HL 850 
n1ln. 52 47 39 31 

34Cr4 1.7033 850 
max 57 57 56 54 

+i'lH 
52 51 49 45 mÎn. 

34Cr4 1.7033 850 
max. 54 54 52 50 

+HL 
49 48 mm. 45 41 

37Cr4 1.7034 +HH 850 
max. 59 59 58 57 
min. 54 53 51 48 

37Cr4 1.7034 +HL 850 
盯】ax. 56 56 55 53 
Illln. 51 50 48 44 

41Cr4 1.7035 
850 

max. 61 61 60 59 
41Cr54 1.7039 

+i'lH 
53 51 rmn. 56 55 

41Cr4 1.7035 口laX 58 58 57 55 
41Cr54 +H L 850 

1.7039 min. 53 52 50 47 

Hardness II RC 
a t a distance 仕0111 quenched end of test piece (in mm) of 

9 13 15 30 

41 36 32 29 27 25 
32 29 25 23 

36 33 29 26 
27 26 22 20 
43 39 37 35 32 30 27 
31 28 26 24 21 
37 33 31 29 26 24 21 
25 22 20 . . 
46 41 39 37 33 31 29 
33 30 28 26 22 20 

39 35 33 31 27 25 23 
27 24 22 

52 49 46 44 39 37 35 
41 38 35 33 28 26 25 

46 43 40 38 34 32 30 
35 32 29 27 23 21 20 

55 52 50 48 42 39 37 
44 41 39 37 31 29 27 

50 47 44 42 37 34 32 
39 36 33 31 26 24 22 
58 56 54 52 46 12 40 
47 43 41 39 35 31 29 
52 50 47 4S 40 37 3φ 

41 37 31 32 29 26 23 

3S I 40 I 45 

25 24 23 

. . . 
27 26 25 

21 20 . 

34 33 32 
24 23 22 
29 28 27 

36 35 34 
25 24 23 

31 30 29 
20 

38 37 36 
27 26 25 
32 31 30 
21 

50 

22 

. 
24 

. 

31 
21 
26 

33 
22 

28 

35 
24 
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5teel grades Limits Hardness HRC 
Austenizlng 。f range at a d.istance from qu enched end oftest piece (in mm) of 

5teel Name 
5teel 5vmbol te町、perature

lIumber 。C 企 50C

1,5 3 5 7 9 11 13 15 20 25 30 35 40 45 50 

25CrMo4 1.7218 
+H H 850 

max 52 52 51 50 48 46 43 41 37 35 33 32 31 31 31 
2SCrMo$4 1.7213 mm 47 46 44 41 39 37 34 32 28 26 24 23 22 22 22 

25CrMo4 1.7218 
+HL 850 

max. 49 49 47 46 43 41 38 36 32 30 29 28 27 27 27 
25CrMoS4 1.7213 mÎn. 44 43 40 37 34 32 29 27 23 21 20 

max. 57 57 57 56 55 54 53 52 18 45 43 41 10 40 39 
34CrMo4 1.7220 +HH 850 

52 52 51 49 42 40 36 34 32 31 30 29 29 min. 46 44 

max. 54 54 54 52 51 49 47 46 42 39 38 36 35 35 34 
34CrMo4 1.7220 +H L 850 

mlO. 49 49 48 45 12 39 36 34 30 28 27 26 25 24 21 

37CrMo4 1.7202 +H H 850 
max 60 60 60 59 58 56 55 54 51 48 46 45 
mm 55 53 53 51 49 47 45 45 40 39 36 36 

37CrMo4 1.7202 ßSO 
max. 57 57 56 55 54 52 50 46 44 41 41 39 

+i'lL 
52 50 50 47 45 43 40 37 34 32 31 30 mÎn. 

42CrMo4 1.7225 口lax 61 61 61 60 60 59 59 58 56 53 51 48 47 46 45 
42CrMo$4 +HH 850 

1.7227 min. 56 56 55 54 52 48 46 44 41 39 38 36 36 35 34 
42CrMo4 1.7225 max 5自 58 58 57 56 54 S3 51 49 46 44 42 41 40 40 
42CrMoS4 +HL 850 

1.7227 mm 53 53 52 Sl 49 43 40 37 34 32 31 30 30 29 29 

34CrNiMo6 1.6582 850 
max 58 58 58 58 57 57 57 57 57 57 57 57 57 57 57 

+i'l i'l 
53 53 53 53 52 51 51 51 51 50 50 50 50 49 48 mÎn. 

34CrNiMo6 1.6582 850 
口13X. 55 55 55 5S 54 54 51 54 54 51 54 54 53 53 53 

+U L 
50 50 50 50 49 48 48 48 46 Imn. 48 47 47 47 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 - Har d n e ss Iimits for bor o n aUoyed steel g r ades with standard hard e n a b ility (+H grades - see 6.4.1) 

Steel grades Austenizing 

Symbol temperature Limits 
Steel 。frangeSteel name oumber 。E 企 50 C 1,5 3 

口lax 46 45 
1782 1.5502 +H 900 

min. 39 34 

自lax. 49 48 
2382 1.5508 +H 890 

mm. 41 39 

max. 53 51 
2882 1.5510 +H 880 

mÎn. 46 42 

max 55 55 
33B2 1.5514 +H 870 

nlln. 49 φ5 

max. 58 57 
3882 1.5515 +11 860 

mlll 51 49 

max. 47 46 
17MI1B4 1.5520 +U 890 

min. 40 38 

max 48 48 
20Mn84 1.5525 +11 880 

n1ln. 41 40 

max. 49 48 
23Mn83 1.5507 +H 880 

mm. 43 41 

max. 49 48 
23Mn84 1.5535 +H 880 

mÎn. 43 41 

max 53 52 
27Mn84 1.5536 +H 870 

nun. 46 44 

Hardness HRC at a distallce 仕。m quellched end oftest piece (in mm) of 

5 7 9 11 13 15 20 25 30 35 

45 41 35 

30 20 

47 45 39 

37 21 

51 49 45 39 29 24 20 

39 23 

54 52 49 43 

43 27 20 

56 55 51 49 44 

47 36 25 20 

46 44 41 36 

37 30 20 

47 46 44 39 

38 30 20 

47 47 45 41 

40 32 23 

47 47 45 41 

40 32 23 

51 50 48 45 41 

43 36 27 21 

40 45 50 
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Steel grades Austenizing 
Hardness HRC at a distaoce 仕om queoched end oftest piece (in mm) of 

Symbol temperature Limits 

Steel name Steel 。frallge
number 。C :!:50 C 1,5 3 5 7 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 

町1aX 58 57 57 56 54 52 48 43 
36MnB4 1.5537 +H 850 

mín. 51 49 48 43 31 25 20 

max. 60 60 59 58 57 57 55 53 48 
37MnB5 1.5538 +H 850 

min. 52 51 50 48 43 37 32 29 

max. 53 52 52 51 49 48 46 43 34 
30Mo81 1.5408 +B 870 

mÎn. 47 46 45 39 30 24 21 

max 56 56 55 55 55 54 53 53 51 49 45 42 40 38 
32CrB4 1.7076 +H 860 

nun 49 48 47 46 46 45 

"、ax. 58 58 57 56 56 55 55 55 53 51 48 46 
36Cr84 1.7077 +B 850 

rnm. SO 49 48 48 47 46 46 45 34 30 27 

口lax 54 54 54 53 53 52 51 51 48 43 41 
31CrMoB2- 1 1.7272 +H 860 

mm. 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 s hall be attained in the cor e 
h ardness test ( +CH grades) 

Steel grades Austenizing 
Min. core hardness Maximum diameter to terr‘perature In the 

Symbol core hardening (90 % martensite ensure 90 % of 

SteeJ name Steel 
test a 

S甘ucture) martensite in the core b 
number HR C [mm] 

。C 主 5 .C

Steels without boron 

37M02 1.5418 850 48 8 

38C..2 1.7003 +CH 850 48 8 
46Cr2 1.7006 +CH 850 51 9 
34C，今 1.7033 +CH 650 46 14 

37Cr4 1.7034 +CH 850 48 15 
41Cr4 1.7035 +CH 850 50 16 

41CI'S4 1.7039 +CH 850 50 16 

25CrMo4 1.7218 +CH 850 41 13 
25CrMo$4 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 
42CrMo$4 1.7227 +CH 850 50 21 

34CrNiMo6 1.6582 +CH 850 46 31 
41NiCrMo 7-3- 2 1.6563 +CH 850 50 34 

Boron alloyed s tee1 grades 

1782 1.5502 +CH 900 37 9 

2362 1.5508 +CH 890 40 9 
28B2 1.5510 +CH 880 43 10 

3382 1.5514 +CH 870 45 11 

3882 1.5515 +CH 860 48 11 

17Mn84 1.5520 +CH 890 37 12 
20Mn64 1.5525 +CH 880 39 14 
23Mn83 1.5507 +CH 880 42 14 

23Mn64 1.5535 +CH 800 42 14 

27Mn84 1.5536 +CH 870 43 14 

30Mn84 1.5526 +CH 860 44 14 
36Mn84 1.5537 +CH 850 47 14 

37M085 1.5538 +CH 850 48 16 

30M081 1.5408 +CH 870 45 18 

32Cr84 1.7076 +CH 860 46 30 
36Cr84 1.7077 +CH 850 48 30 

31CrMoB2-1 1.7272 +CH 860 45 30 

a As guideline a hardening t ime at tempel'ature ofat least 30 min is recommended. 

b The maximum d旧metel'S sta ted a l'e those attainable with the lowest hardenabil ity within each steel 
grade. Usi ng +HH grades the maximum diameter can be increased. 
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