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Foreword 

This document (EN 10216-2:2002/prA2:2005) has been prepared by Technical Committee ECISS/TC 29 “Steel 
tubes and fittings for steel tubes”, the secretariat of which is held by UNI. 

This document is currently submitted to the CEN Enquiry. 

This document has been prepared under a mandate given to CEN by the European Commission and the European 
Free Trade Association, and supports essential requirements of EU Directive 97/23/EC. 

For relationship with EU Directive 97/23/EC, see informative annex ZA, which is an integral part of this document. 
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7.3 Tube manufacture and delivery condition 

Table 1 — Heat treatment conditions 

Steel grade Heat 
treatment a 

Austenitizing Tempering 

Steel 

name 

Steel 

number 

 Temperature 

°C 

Cooling 
Medium 

Temperature 

°C 

Cooling 
medium 

P195GH 1.0348 +N b 880 to 940 Air - - 

P235GH 1.0345 +N b 880 to 940 Air - - 

P265GH 1.0425 +N b 880 to 940 Air - - 

20MnNb6 1.0471 +N b 900 to 960 Air - - 

16Mo3 1.5415 +N b 890 to 950 Air - - 

8MoB5-4 1.5450 +N b 920 to 960 Air - - 

14MoV6-3 1.7715 +NT b c 930 to 990 Air 680 to730 air 

10CrMo5-5 1.7338 +NT b c 900 to 960 Air 650 to 750 air 

13CrMo4-5 1.7335 +NT b c 900 to 960 Air 660 to 730 air 

10CrMo9-10 1.7380 +NT b c 900 to 960 Air 680 to 750 air 

11CrMo9-10 1.7383 +QT 900 to 960 Air or Liquid 680 to 750 air 

25CrMo4 1.7218 +QT 860 to 900 Air or Liquid 620 to 680 air 

20CrMoV13-5-5 1.7779 +QT 980 to 1030 Air or Liquid 680 to 730 air 

7CrWVMoNb9-6  +NT d) 1040 to 1080 Air 730 to 780 Air 

7CrMoVTiB10-10 1.7378 +NT d) 980 to 1020 Air 730 to 770 Air 
X11CrMo5+NT1 1.7362+NT1 +NT1  930 to 980 Air 730 to 770 air 

X11CrMo5+NT2 1.7362+NT2 +NT2 c 930 to 980 air 710 to 750 air 

X11CrMo9-1+I 1.7386+I +I 950 to 980 Furnace 
Atmosphere 

- - 

X11CrMo9-1+NT 1.7386+NT +NT c 890 to 950 air 720 to 800 air 

X10CrMoVNb9-1 1.4903 +NT c 1040 to 1090 air 730 to 780 air 

X10CrWMoVnb9-2  +NT c) 1040 to 1090 Air 730 to 780 Air 
X11CrMoWVNb9-1-
1 

1.4905 +NT c) 1040 to 1080 Air 740 to 770 Air 

X20CrMoV11-1 1.4922 +NT c 1020 to 1080 air 730 to 780 air 

a +N = Normalising, +NT = Normalising + Tempering, +QT = Quenching + Tempering (air or liquid), +I = Isothermal 
Annealing. 

b Normalising includes Normalising Forming. 

c For these steel grades it may be necessary in the case of wall thickness T above 25 mm or T/D > 0,15 to apply quenching 
and tempering in order to achieve the intended structure and material properties . The decision shall be left to the discretion 
of the manufacturer but shall be stated to the customer at the time of enquiry and order. Steel tubes treated in such a way 
shall be designated by the steel name supplemented by the symbol “+QT “. 
d For these steel grades it may be necessary in case of wall thickness T above 16 mm or T/D > 0,15 to apply 
quenching and tempering in order to achieve the intended structure and material properties. The decision shall be 
left to the discretion of the manufacturer but shall be stated to the customer at the time of enquiry and order. Steel 
tubes treated in such a way shall be designated by the steel name supplemented by the symbol “+QT”. 
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8.2 Chemical composition 

Table 2 — Chemical composition (cast analysis) a, in % by mass 

Steel grade  C Si Mn P 
max 

S 
max 

Cr Mo Ni Al tot Cu Nb Ti 

max 

V Cr+Cu 

+Mo+Ni 

Others 

Steel name Steel 
number 

               

195GH 1.0348 ≤ 0,13 ≤ 0,35 ≤ 0,70 0,025 0,020 ≤ 0,30 ≤ 0,08 ≤ 0,30 ≥ 0,020 b ≤ 0,30 c ≤ 0,010d 0,040 d ≤ 0,02 d ≤ 0,70 - 

P235GH 1.0345 ≤ 0,16 ≤ 0,35 ≤ 1,20 0,025 0,020 ≤ 0,30 ≤ 0,08 ≤ 0,30 ≥ 0,020 b ≤ 0,30 c ≤ 0,010 d 0,040 d ≤ 0,02 d ≤ 0,70 - 

P265GH 1.0425 ≤ 0,20 ≤ 0,40 ≤ 1,40 0,025 0,020 ≤ 0,30 ≤ 0,08 ≤ 0,30 ≥ 0,020 b ≤ 0,30 c ≤ 0,010 d 0,040 d ≤ 0,02 d ≤ 0,70 - 

20MnNb6 1.0471 ≤ 0,22 0,15 
to 

0,35 

1,00 
to 

1,50 

0,025 0,020 - - - ≤ 0,060 ≤ 0,30 c 0,015 
to 

0,10 

- - - - 

16Mo3 1.5415 0,12 
to 

0,20 e 

≤ 0,35 0,40 
to 

0,90 

0,025 0,020 ≤ 0,30 0,25 
to 

0,35 

≤ 0,30 ≤ 0,040 ≤ 0,30 c - - - - - 

8MoB5-4 1.5450 0,06 
to 

0,10 

0,10 
to 

0,35 

0,60 
to 

0,80 

0,025 0,020 ≤ 0,20 0,40 
to 

0,50 

- ≤ 0,060 ≤ 0,30 c - 0,060 - - B = 0,002 
to 

0,006 

14MoV63 1.7715 0,10 
to 

0,15 

0,15 
to 

0,35 

0,40 
to 

0,70 

0,025 0,020 0,30 
to 

0,60 

0,50 
to 

0,70 

≤ 0,30 ≤ 0,040 ≤ 0,30 c - - 0,22 
to 

0,28 

- - 

10CrMo5-5 1.7338 ≤ 0,15 0,50 
to 

1,00 

0,30 
to 

0,60 

0,025 0,020 1,00 
to 

1,50 

0,45 
to 

0,65 

≤ 0,30 ≤ 0,040 ≤ 0,30 c - - - - - 

13CrMo4-5 1.7335 0,10 
to 

0,17 e 

≤ 0,35 0,40 
to 

0,70 

0,025 0,020 0,70 
to 

1,15 

0,40 
to 

0,60 

≤ 0,30 ≤ 0,040 ≤ 0,30 c - - - - - 

10CrM09-10 1.7380 0,08 
to 

0,14 

≤ 0,50 0,30 
to 

0,70 

0,025 0,020 2,00 
to 

2,50 

0,90 
to 

1,10 

≤ 0,30 ≤ 0,040 ≤ 0,30 c - - . - - 

11CrMo9-10 1.7383 0,08 
to 

0,15 

≤ 0,50 0,40 
to 

0,80 

0,025 0,020 2,00 
to 

2,50 

0,90 
to 

1,10 

≤ 0,30 ≤ 0,040 ≤ 0,30 c - - . - - 
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Steel grade 
C Si Mn P 

max 
S 

max 
Cr Mo Ni Al tot Cu Nb Ti V Cr+Cu 

+Mo+Ni 

Others 

Steel name Steel number                

25CrMo4 1.7218 0,22 
to 

0,29 

≤ 0,40 0,60 
to 

0,90 

0,025 0,020 0,90 
to 

1,20 

0,15 
to 

0,30 

≤ 0,30 ≤ 0,040 ≤ 0,30 c - - - - - 

20CrMoV13-5-5 1.7779 0,17 
to 

0,23 

0,15 
to 

0,35 

0,30 
to 

0,50 

0,025 0,020 3,00 
 to 

3,30 

0,50 
to 

0,60 

≤ 0,30 ≤ 0,040 ≤ 0,30 c - - 0,45 
to 

0,55 

- - 

15NiCuMoNb5-6-4 1.6368 ≤ 0,17 0,25 
to 

0,50 

0,80 
to 

1,20 

0,025 0,020 ≤ 0,30 0,25 
to 

0,50 

1,00 
to 

1,30 

≤ 0,050 0,50 
to 

0,80 

0,015 
to 

0,045 

- - - - 

7CrWVNb9-6  0,04 to 
0,10 

≤≤≤≤ 0,50 0,10 to 
0,60 

0,030 0,010 1,90 to 
2,60 

0,05 to 
0,30 

- ≤≤≤≤ 0,030 - 0,02 to 
0,08 

- 0,20 to 
0,30 

- N ≤≤≤≤ 0,03 
B = 0,0005 to 

0,006 
W = 1,45 to 

1,75 
7CrMoVTiB10-10 1.7378 0,05 to 

0,10 
0,15 to 

0,45 
0,30 to 

0,70 
0,020 0,010 2,20 to 

2,60 
0,90 to 

1,10 
- ≤≤≤≤ 0,020 - - 0,05 to 

0,10 
0,20 to 

0,30 
- N ≤≤≤≤ 0,010 

B = 0,0015 to 
0,0070 

X11CrMo5+I 
X11CrMo5+NT1 
X11CrMo5+NT2 

1.7362+I 
1.7362+NT1 
1.7362+NT2 

0,08 
to 

0,15 

0,15 
to 

0,50 

0,30 
to 

0,60 

0,025 0,020 4,00 
to 

6,00 

0,45 
to 

0,65 

 ≤ 0,040 ≤ 0,30 
c 

     

X11CrMo9-1+I 
X11CrMo9-1+NT 

1.7386+I  
1.7386+NT 

0,08 
to 

0,15 

0,25 
to 

1,00 

0,30 
to 

0,60 

0,025 0,020 8,00 
to 

10,00 

0,90 
to 

1.10 

 ≤ 0,040 ≤ 0,30 c      

X10CrMoVNb9-1 1.4903 0,08 
to 

0,12 

0,20 
to 

0,50 

0,30 
to 

0,60 

0,020 0,010 8,00 
to 

9,50 

0,85 
to 

1,05 

≤ 0,40 ≤ 0,040 ≤ 0,30 c 0,06 
to 

0,10 

- 0,18 
to 

0,25 

- N = 0,030 
to 

0,070 

X10CrWMoVNb9-2  0,07 to 
0,13 

≤≤≤≤ 0,50 0,30 to 
0,60 

0,020 0,010 8,50 
to 

9,50 

0,30 to 
0,60 

≤≤≤≤ 0,40 ≤≤≤≤ 0,040 -  0,40 to 
0,90 

 

- 0,15 
to 

0,25 

- N = 0,030 to 
0,070 

B = 0,001 to 
0,006 

W = 1,50 to 
2,00 

X11CrMoWVNb9-1-1 1.4905 0,09 to 
0,13 

0,10 to 
0,50 

0,30 to 
0,60 

0,020 0,010 8,50 
to 

9,50 

0,90 to 
1,10 

0,10 to 
0,40 

≤≤≤≤ 0,040 - 0,06 
to 

0,10 

- 0,18 
to 

0,25 

- N = 0,050 to 
0,090 

B = 0,0005 to 
0,005 

W = 0,90 to 
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1,10 
X20CrMoV11-1 1.4922 0,17 

to 
0,23f 

0,15 
to 

0,50 

≤ 1,00 0,025 0,020 10,00
to 

12,50 

0,80 
to 

1,20 

0,30 
to 

0,80 

≤ 0,040 ≤ 0,30 c - - 0,25 
to 

0.35 

- - 

a Elements not included in this Table shall not be intentionally added to the steel without the agreement of the purchaser, except for elements which may be added for finishing the cast. All 
appropriate measures shall be taken to prevent the addition of undesirable elements from scrap or other materials used in the steel making process. 

b This requirement is not applicable provided the steel contains a sufficient amount of other nitrogen binding elements which shall be reported. When using titanium, the producer shall verify 
that (Al+Ti/2)≥0,020% 

c Option 2: In order to facilitate subsequent forming operations, an agreed maximum copper content lower than indicated and an agreed specified maximum tin content shall apply 

d The content of these elements need not to be reported unless intentionally added to the cast. 

e For wall thickness ≥ 30 mm the carbon content may be increased by 0,02 % for cast and product analysis. 
f The upper carbon value of 0,23 % shall not be exceeded for product analysis. 
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Table 3 — Permissible deviations of the product analysis from specified limits on cast analysis 
given in Table 2 

Element Limiting value for the cast analysis in 
accordance with Table 2 

% by mass 

Permissible deviation of the product 
analysis 

% by mass 

C ≤ 0,29 ±  0,02 

≤ 0,40 ±  0,05 
Si 

> 0,40   to  ≤ 1,00 ±  0,06 

≤ 1,00 ±  0,05 
Mn 

> 1,00   to   ≤ 1,50 ±  0,10 

P ≤ 0,025 + 0,005 

≤ 0,010 + 0,003 
S 

> 0,010       ≤ 0,020 + 0,005 

Al ≤ 0,060 ±  0,005 

B ≤≤≤≤ 0,007 ±±±±  0,001 

≤ 1,00 ±  0,05 

> 1,00   to   ≤ 10,00 ±  0,10 Cr 

> 10,00  to  ≤ 12,50 ±  0,15 

Cu ≤ 0,80 ±  0,05 

≤ 0,35 ±  0,03 
Mo 

> 0,35   to   ≤ 1,20 ±  0,04 

N ≤ 0,070 ±  0,01 

Nb ≤ 0,10 ±  0,005 

≤ 0,35 ±  0,05 
Ni 

> 0,35   to   ≤ 1,30 ±  0,07 

Ti ≤ 0,060 + 0,010 

≤ 0,10 + 0,01 
V 

> 0,10   to  ≤ 0,55 ±  0,03 

W ≤≤≤≤ 2,00 ±±±±  0,10 
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8.3 Mechanical properties 

Table 4 — Mechanical properties  
Steel grade Tensile properties at room temperature Impact properties a b 

 

 

Steel name 

 

 

Steel 
number 

Upper yield strength or  proof strength 

ReH or Rp0,2  for Wall Thickness T 

min. 

Tensile 
Strength 

Rm 

Elongation 

A min. 

%  a 

Minimum average absorbed  energy KV 

J 

at a temperature of 

°C 

  T ≤≤≤≤ 16 16 <<<< T ≤≤≤≤ 40 40 <<<< T ≤≤≤≤ 60 60 <<<< T ≤≤≤≤ 100  l t l t 

  MPa g) MPa g) MPa g) MPa g) MPa g)   20 0 -10 20 0 

P195GH 1.0348 195 - - - 320 to 440 27 25 - 40 c 28 d - 27 c 

P235GH 1.0345 235 225 215 - 360 to 500 25 23 - 40 c 28 d - 27 c 

P265GH 1.0425 265 255 245 - 410 to 570 23 21 - 40 c 28 d - 27 c 

20MnNb6 1.0471 355 345 335 - 500 to 650 22 20 . 40 c - - 27 c 

16Mo3 1.5415 280 270 260 - 450 to 600 22 20 40 c - - 27 c - 

8MoB5-4 1.5450 400 - - - 540 to 690 19 17 40 c - - 27 c - 

14MoV6-3 1.7715 320 320 310 - 460 to 610 20 18 40 c f - - 27 c - 

10CrMo5-5 1.7338 275 275 265 - 410 to 560 22 20 40 c - - 27 c - 

13CrMo4-5 1.7335 290 290 280 - 440 to 590 22 20 40 c - - 27 c - 

10CrMo9-10 1.7380 280 280 270 - 480 to 630 22 20 40 c - - 27 c - 

11CrMo9-10 1.7383 355 355 355 - 540 to 680 20 18 40 c - - 27 c - 

25CrMo4 1.7218 345 345 345 - 540 to 690 18 15 40 c f - - 27 c - 

20CrMoV13-5-5 1.7779 590 590 590 - 740 to 880 16 14 40 c f - - 27 c - 

15NiCuMoNb5-6-4 1.6368 440 440 440 440 e 610 to 780 19 17 40 c f - - 27 c - 
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