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Foreword 

This docum ent (EN  1 0277-3: 2008) has been prepared  by Technical  Com m ittee ECI SS/TC 23 “Steels for heat 
treatm ent,  al loy steels and  free-cutting  steels -  Qu al ities and  d im ensions”,  the secretariat of which  is h el d  by 
DI N .  

This European Standard shal l  be given the status of a national  stand ard,  either by pu bl ication  of an  identical  
text or by endorsem ent,  at th e l atest by Septem ber 2008,  and  confl ictin g  national  standards shall  be 
with drawn at th e l atest by Septem ber 2008.  

Attention is drawn to th e possibi l ity that som e of the elem ents of this docum ent m ay be th e subject of patent 
rights.  CEN  [and /or CEN ELEC]  shall  not be held  responsibl e for identifying  an y or al l  such patent righ ts.  

This docum ent supersedes EN  1 0277-3: 1 999.  

Accordin g to th e CEN /CEN ELEC I nternal  Reg ul ati on s,  the national  stand ards organizations of the fol lowin g 
countries are bound to im plem ent this European Standard:  Austria,  Belg iu m ,  Bulgaria,  Cyprus,  Czech 
Repu bl ic,  Denm ark,  Eston ia,  Finl and,  France,  Germ an y,  Greece,  Hu ngary,  I celand,  I relan d,  I tal y,  Latvia,  
Lith uania,  Luxem bourg,  M alta,  N etherl ands,  N orway,  Polan d,  Portug al,  Rom ania,  Slovakia,  Slovenia,  Spai n,  
Swed en,  Switzerland  and the Un ited Kin gdom .  

This European Standard  EN  1 0277 'Bright steel  products - Technical  deli very con ditions'  is  subd ivid ed  as 
fol lows:  

Part 1 :  General;  

Part 2:  Steels for general  engineering  purposes;  

Part 3:  Free-cutting  steels;  

Part 4:  Case hardeni ng steels;  

Part 5:  Steels for quench in g an d  tem pering.  

During  th e preparation  of the first ed ition of th is European  Stand ard  there were not enough  statistical  data 
avail able concerning  m echanical  properties of bright bar prod ucts.  Since then  it h as been  recogn ized  th at th e 
proof strength  valu es in  th e cold  drawn condi tion were too high.  I n  add ition,  cycl ic stresses that occur during  
straighteni ng can reduce the proof strength  (Bauschinger's effect),  wh ich  was not taken into accou nt wh en 
drafting  th e first editi on  of this standard.  I n  th is secon d edition  the proof strength  val ues of non-al loy an d  al l oy 
grades in  con dition  +QT+C in  parts 3 and  5 have been adjusted  down wards com pared to the first edition.   

Furtherm ore for this part th e tensil e strength  values of 36SM n(PB)1 4 an d 38SM n (Pb)28 in  con dition  +C an d  
for 35S(Pb)20 in  cond ition  +QT+C were am ended  in  th e table for m echanical  properties for steels for 
quench in g an d  tem pering .  
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1  Scope 

This part of EN  1 0277 appl ies to bright steel  bars in  th e drawn,  turned  or groun d condition,  in  straigh t l eng th s 
of free-cutting steels.  

This EN  1 0277-3 is com plem ented  by EN  1 0277-1 .  

2 Normative references 

The fol lowing referenced docum ents are in dispensable for th e appl ication of this d ocum ent.  For dated 
references,  onl y the ed iti on  cited  applies.  For un d ated  references,  the latest edition  of the referenced 
docum ent (inclu din g  an y am endm ents) applies.  

EN  1 0087,  Free-cutting steels - Technical delivery conditions for semi-finished products,  hot-rolled bars and 
rods  

EN  1 0277-1 ,  Bright steel products - Technical delivery conditions - Part 1: General 

3 Terms and definitions 

For the purposes of th is Eu ropean  Stand ard  th e term s and  definitions given i n  EN  1 0277-1  appl y.  

4 Classification and designation 

4.1  Classification 

Al l  steels specified  in  th is European Stan dard are classified  as n on-al loy q uality steels.   

4.2 Designation 

See EN  1 0277-1 .  

5 Information to be supplied by the purchaser 

See EN  1 0277-1 .  

6 Manufacturing process 

See EN  1 0277-1 .  

7 Requirements 

7.1  Chemical  composition 

7.1 .1  Cast analysis  

The chem ical  com position of the steel  according to th e cast an al ysis shal l  be as specified  in  Table 1 .  

BS EN 10277-3:2008
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7.1 .2 Product analysis  

The perm issible deviations from  the chem ical  com position  as specified  i n  Table 1  for cast anal ysis an d th e 
product anal ysis of the steel  shall  be as specified  in  Table 2.  

7.2 Mechanical  properties  

The m echanical  properties shall  be as specified  in :  

 Table 3 for steels not inten ded for heat treatm ent,  

 Table 4 for case-hardening steels,   

 Table 5 for steels for quenchin g an d  tem pering.   

7.3 Options  

See An nex B of EN  1 0277-1 .  

8 Inspection and testing 

See EN  1 0277-1 .  

9 Marking 

See EN  1 0277-1 .  
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Table 1  — Steel  grades and chemical  composition  (cast analysis) 

Designation  Chem ical  composition (% by mass) a   

Steel  nam e Steel  

num ber 

Steel  grade according 

to  
C 

Si  

m ax.  
Mn 

P 

m ax.  
S  Pb 

Steels not intended for heat treatment 

1 1 SMn30 1 . 071 5 EN  1 0087 ≤  0, 1 4 0, 05b  0, 90 to 1 , 30 0, 1 1  0, 27 to 0, 33 - 

1 1 SMnPb30 1 . 071 8 EN 1 0087 ≤  0, 1 4 0, 05 0, 90 to 1 , 30 0, 1 1  0, 27 to 0, 33 0, 20 to 0, 35 

1 1 SMn37 1 . 0736 EN 1 0087 ≤  0, 1 4 0, 05b  1 , 00 to 1 , 50 0, 1 1  0, 34 to 0, 40 - 

1 1 SMnPb37 1 . 0737 EN 1 0087 ≤  0, 1 4 0, 05 1 , 00 to 1 , 50 0, 1 1  0, 34 to 0, 40 0, 20 to 0, 35 

Case hardening steels 

1 0S20 1 . 0721  EN  1 0087 0, 07 to 0, 1 3 0, 40 0, 70 to 1 , 1 0 0, 06 0, 1 5 to 0, 25 - 

1 0SPb20 1 . 0722 EN  1 0087 0, 07 to 0, 1 3 0, 40 0, 70 to 1 , 1 0 0, 06 0, 1 5 to 0, 25 0, 20 to 0, 35 

1 5SMn1 3 1 . 0725 EN  1 0087 0, 1 2 to 0, 1 8 0, 40 0, 90 to 1 , 30 0, 06 0, 08 to 0, 1 8 - 

Steels for quenching and  tempering  

35S20 1 . 0726 EN  1 0087 0, 32 to 0, 39 0, 40 0, 70 to 1 , 1 0 0, 06 0, 1 5 to 0, 25 - 

35SPb20 1 . 0756 EN  1 0087 0, 32 to 0, 39 0, 40 0, 70 to 1 , 1 0 0, 06 0, 1 5 to 0, 25 0, 1 5 to 0, 35 

36SMn1 4 1 . 0764 EN  1 0087 0, 32 to 0, 39 0, 40 1 , 30 to 1 , 70 0, 06 0, 1 0 to 0, 1 8 - 

36SMnPb1 4 1 . 0765 EN  1 0087 0, 32 to 0, 39 0, 40 1 , 30 to 1 , 70 0, 06 0, 1 0 to 0, 1 8 0, 1 5 to 0, 35 

38SMn28 1 . 0760 EN  1 0087 0, 35 to 0, 40 0, 40 1 , 20 to 1 , 50 0, 06 0, 24 to 0, 33 - 

38SMnPb28 1 . 0761  EN  1 0087 0, 35 to 0, 40 0, 40 1 , 20 to 1 , 50 0, 06 0, 24 to 0, 33 0, 1 5 to 0, 35 

44SMn28 1 . 0762 EN  1 0087 0, 40 to 0, 48 0, 40 1 , 30 to 1 , 70 0, 06 0, 24 to 0, 33 - 

44SMnPb28 1 . 0763 EN  1 0087 0, 40 to 0, 48 0, 40 1 , 30 to 1 , 70 0, 06 0, 24 to 0, 33 0, 1 5 to 0, 35 

46S20 1 . 0727 EN  1 0087 0, 42 to 0, 50 0, 40 0, 70 to 1 , 1 0 0, 06 0, 1 5 to 0, 25 - 

46SPb20 1 . 0757 EN  1 0087 0, 42 to 0, 50 0, 40 0, 70 to 1 , 1 0 0, 06 0, 1 5 to 0, 25 0, 1 5 to 0, 35 

a  Elem ents not quoted in this table shal l  not be intentionally added to the steel  without the agreem ent of the purchaser,  other than for the 

 purpose of finishing the heat.  H owever,  elem ents such as Te,  Bi  etc. ,  m ay be added by the m anufacturer for improving the 

 m achinabili ty,  i f this has been agreed at the tim e of enquiry and order.  

b  I f,  by m etal lurgical  techniques,  the form ation  of special  oxides is  guaranteed,  a Si-content of 0, 1 0 to 0, 40 % can be agreed.  
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Table 2 — Permissible deviations between the product analysis and the l imiting values given in   
Table 1  for the cast analysis 

Element 

Specified  maximum content 
in  the cast analysis 

% by mass 

Permissible 

deviationsa  

%  by mass 

C 
>  0, 30 

≤  0, 30 
≤  0, 50 

± 0, 02 
± 0, 03 

Si  
> 0, 05 

≤  0, 05 

≤  0, 40 

+  0, 01  

+  0, 03 

Mn  
> 1 , 00 

≤  1 , 00 
≤  1 , 70 

± 0, 04 
± 0, 06 

P 
> 0, 06  

≤  0, 06 
≤  0, 1 1  

+  0, 008 
+  0, 02 

S 
> 0, 33 

≤  0, 33 
≤  0, 40 

± 0, 03 
± 0, 04 

Pb ≤  0, 35 
+  0, 03 
- 0, 02 

a  ±  m eans that in  one cast the deviation m ay occur over the 

upper value or under the lower value of the specified range in 

Table 1 ,  but not both at the same tim e.  

Table 3 — Mechanical  properties of free-cutting steels not intended for heat treatment 

Designation  Mechanical  propertiesa  

As roll ed  and  tu rned  (+SH ) Col d  drawn (+C) 

Steel  name Steel  nu mber 

Thicknessa  

m m 

Hard nessb   

H BW 

Rm  

MPa 

Rp  0, 2
c 

MPa 
min.  

Rmc  

MPa 

A 

% 
min.  

≥  5  ≤  1 0  - -  440 51 0 to 81 0 6 

>  1 0 ≤  1 6 - -  41 0 490 to 760 7 

>  1 6 ≤  40 1 1 2 to 1 69 380 to 570 375 460 to 71 0 8 

>  40 ≤  63 1 1 2 to 1 69 370 to 570 305 400 to 650 9 

1 1 SMn30 

1 1 SMnPb30 

1 1 SMn37 

1 1 SMnPb37 

1 . 071 5 

1 . 071 8 

1 . 0736 

1 . 0737 

>  63 ≤  1 00 1 07 to 1 54 360 to 520 245 360 to 630 9 

a  For thicknesses < 5 mm the m echanical  properties may be agreed at the time of enquiry and order.  

b  Only for inform ation.  

c  For flats and special  sections the yield  strength (Rp0, 2) may deviate by -1 0 % and  the tensi le strength (Rm) by ± 1 0 %.  

BS EN 10277-3:2008



EN 1 0277-3:2008 (E)  

8 

Table 4 — Mechanical  properties of free-cutting steels for case hardening 

Designation  Mechanical  propertiesa  

As roll ed  and  tu rned  (+SH ) Cold  d rawn (+C) 

Steel  name Steel  number 

Thicknessa  

mm  

Hard nessb   

H BW 

Rm  

MPa 

Rp  0, 2
c 

MPa 
min.  

Rm  
c  

MPa 

A 

% 
min.  

≥  5  ≤  1 0  -  -  41 0 520 to 780 7 

>  1 0 ≤  1 6 - -  390 490 to 740 8 

>  1 6 ≤  40 1 07 to 1 56 360 to 530 360 460 to 720 9 

>  40 ≤  63 1 07 to 1 56 360 to 530 295 41 0 to 660 1 0 

1 0S20 

1 0SPb20 

1 . 0721  

1 . 0722 

>  63 ≤  1 00 1 05 to 1 46 350 to 490 235 380 to 630 1 1  

≥  5  ≤  1 0  -  -  450 560 to 840 6 

>  1 0 ≤  1 6 - -  430 500 to 800 7 

>  1 6 ≤  40 1 28 to 1 78 430 to 600 390 470 to 770 8 

>  40 ≤  63 1 28 to 1 72 430 to 580 350 460 to 680 9 

1 5SMn1 3 1 . 0725 

>  63 ≤  1 00 1 25 to 1 60 420 to 540 265 440 to 650 1 0 

a  For thicknesses < 5 mm the m echanical  properties may be agreed at the time of enquiry and order.  

b  Only for inform ation.  

c  For flats and special  sections  the yield  strength (Rp0, 2) m ay deviate by -1 0 % and the tensi le strength (Rm) by ±1 0 %.  
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Table 5 — Mechanical  properties of free-cutting steels for quenching and tempering 

Designation Mechanical  propertiesb  

As rol led  + turned  (+SH) Cold  drawn (+C) 
Cold  drawn + quenched and 

tem pered (+C + QT)c,  g    

Quenched and tem pered + cold 

drawn (+QT + C) 
g

Steel  nam e Steel  num ber 

Thicknessa, b   

mm 

H ardnessd  

HBW 

Rm  

MPa 

Rp  0, 2
e 

MPa 

min.  

Rm  
e  

MPa 

A 

% 

min.  

Rp  0, 2  

MPa 

min.  

Rm  

MPa 

A  

% 

min  

Rp  0, 2  

MPa

min.  

Rm  

MPa 

A 

% 

min.  

≥  5 ≤  1 0 - - 480 640 to 880 6 - - - 490 700 to 900 9 

> 1 0 ≤  1 6 - - 400 590 to 830 7 - - - 490 700 to 900 1 1  

>  1 6 ≤  40 1 54 to 201  520 to 680 360 560 to 800 8 380 600 to 750 1 6 455 650 to 850 1 2 

> 40 ≤  63 1 54 to 1 98 520 to 670 340 530 to 760 9 320 550 to 700 1 7 400 570 to 770 1 3 

35S20 

35SPb20 

1 . 0726 

1 . 0756 

> 63 ≤  1 00 1 49 to 1 93 500 to 650 300 51 0 to 680 9 320 550 to 700 1 7 385 550 to 750 1 4 

≥  5 ≤  1 0 - - 500 660 to 960 6 - - - 525 750 to 1  000 6 

> 1 0 ≤  1 6 - - 440 620 to 920 6 - - - 520 740 to 990 6 

> 1 6 ≤  40 1 66 to 222 560 to 750 390 600 to 900 7 420 670 to 820 1 5 505 720 to 970 8 

> 40 ≤  63 1 66 to 21 9 560 to 740 360 580 to 840 8 400 640 to 790 1 6 475 680 to 930 9 

36SMn1 4 

36SMnPb1 4 

1 . 0764 

1 . 0765 

> 63 ≤  1 00 1 63 to 21 9 550 to 740 340 560 to 820 9 360 570 to 720 1 7 405 580 to 840 9 

≥  5 ≤  1 0 - - 550 700 to 960 6 - - - 595 850 to 1  000 9 

> 1 0 ≤  1 6 - - 500 660 to 930 6 - - - 545 775 to 925 1 0 

> 1 6 ≤  40 1 66 to 21 6 560 to 730 420 61 0 to 900 7 420 700 to 850 1 5 490 700 to 900 1 2 

> 40 ≤  63 1 66 to 21 6 560 to 730 400 600 to 840 7 400 700 to 850 1 6 490 700 to 900 1 3 

38SMn28 

38SMnPb28 

1 . 0760 

1 . 0761  

> 63 ≤  1 00 1 63 to 207 550 to 700 350 580 to 820 8 380 630 to 800 1 6 440 625 to 850 1 4 

≥  5 ≤  1 0 - - 600 760 to 1  030f 5f -  -  - 595 850 to 1  000 9 

> 1 0 ≤  1 6 - - 530 71 0 to 980f 5f -  -  - 595 850 to 1  000 9 

> 1 6 ≤  40 1 87 to 242 630 to 820 460 660 to 900f 6f 420 700 to 850 1 6 490 700 to 900 1 1  

>  40 ≤  63 1 84 to 235 620 to 790 430 650 to 870 7 41 0 700 to 850 1 6 490 700 to 900 1 2 

44SMn28 

44SMnPb28 

1 . 0762 

1 . 0763 

> 63 ≤  1 00 1 81  to 231  61 0 to 780 390 630 to 840 7 400 700 to 850 1 6 490 700 to 900 1 2 

≥  5 ≤  1 0 - - 570 740 to 980 5 - - - 595 850 to 1  000 8 

> 1 0 ≤  1 6 - - 470 690 to 930 6 - - - 560 800 to 950 9 

> 1 6 ≤  40 1 75 to 225 590 to 760 400 640 to 880 7 430 650 to 800 1 3 490 700 to 850 1 0 

> 40 ≤  63 1 72 to 21 6 580 to 730 380 61 0 to 850 8 370 630 to 780 1 4 490 700 to 850 1 1  

46S20 

46SPb20 

1 . 0727 

1 . 0757 

> 63 ≤  1 00 1 66 to 21 1  560 to 71 0 340 580 to 820 8 370 630 to 780 1 4 455 650 to 850 1 1  
a  For non-round  products in  the quenched and tem pered  condition,  see EN 1 0277-1 ,  Figure A. 1 .  
b  For thicknesses < 5 mm the m echanical  properties may be agreed at the time of enquiry and order.  
c  These values are also val id  for the ‘quenched and tem pered  + turned’  condition.  
d  Only for inform ation.  
e  For flats and special  sections the yield  strength  (Rp0, 2) may deviate by - 1 0 % and the tensile strength (Rm) by ±1 0 %.  
f By m eans of heavy drafting these steels may be suppl ied  with  a m inim um tensi le strength (Rm) of 920 MPa and a minim um elongation (A) of 4 %.  
g  I n  EN 1 0087,  the term  'direct hardening'  was used.  This term m ust be changed to 'quenching  and tem pering'  duri ng the next revi sion  of that standard.  
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