
TECHNICAL REPORT 7468 
(formerly ISO/DATA 1 ,  second edition,  1 978-1 1 -01 )  

Publ ished 1 981 -01 -01  

I NTERNATIONAL ORGANIZATION FOR STANDARDlZATlON*ME~YHAPO~HAR OPrAHHJAUHR l lD CTAH~APTM3Al .&lH.ORGANlSATlON INTERNATIONALE DE NORMALISATION 

Summary of average stress rupture properties of wrought 
steels for boi lers and pressure vessels 

Rt%umt5 des caracttkistiques moyennes de contrainte de rupture pour /es aciers corroyb pour chaudibes et apparels B pression 

The information given in  this document was obtained by co-operative testing  amongst a number of the IS0 member bodies 

represented in  IS0 Technical  Committee 1 7,  Steel .  I t was used as a basis for establ ishing  International  Standards IS0 26041 1  to 

2604/W,  which  speci fy qual i ty requirements for the various forms of the steels concerned.  Because of the potential  usefulness of the 

experimental  data themselves,  the IS0 Counci l  decided to publ ish  them in  a reference document.  

This fi rst edition of ISO/TR 7488 contains new and revised data,  as described in  the Introduction.  I t cancels and replaces the fi rst and 

the second edi tion of ISO/DATA 1  which  were publ ished in  1 975 and 1 978.  

i i i  
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chromium-molybdenum steels,  boi lers,  pressure vessels,  mechanical  properties,  creep rupture strength,  rupture stress.  
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ISO/TR 7468-1 981  (E)  

Summary of average stress rupture properties of wrought 
steels for boi lers and pressure vessels 

INTRODUCTION 

IS0 DATA No.  1  publ ished in  1 975 contained average stress rupture values for 1 9  grades of steel .  Since that time,  addi tional  
data have been  analysed  or assessed  for several  of these grades,  and  for 3  further grades.  The new and  revised stress rupture 

values and updated  asterisks,  as i ndicated in  the fol lowing  table,  agreed by ISO/TC 1 7/SC IO in  May 1 975,  are included in  

this document,  which  therefore contains the stress rupture values for al l  boi ler and  pressure vessel  steels at present in  

IS0 2604/l  to IS0 2604/l \/ (1 975) .  The master curves used  for the derivation  of the values,  for times of 1 0  000 to 250 000 h,  
are also shown.  The values contained in  this document wi l l  be subject to review as more data become avai lable.  

Steel  

Carbon  steel  
(Semi  ki l led and  Si  ki l led)  

Carbon  steel  
(Si  and  Al  ki l led)  

Carbon  manganese steels 

Carbon  steel  -  Stress rel ieved 

Carbon  manganese steel  -  Stress rel ieved 

0.3 % MO steel  

0.5 % MO steel  

1 /2%Crl /2%Mol /4%Vsteel  

5  % CrMo steel  
-  Annealed 
-  Normal ised and  tempered 

9  % Cr 1  % MO steel  

-  Annealed 
-  Normal ised and  tempered  

Revised  values 

Revised  values 

Revised  values 

Revised  values 

Revised  values 

Updated  asterisks 

New values 

Updated  asterisks 

New values 
New values 

Revised  values 

Revised  values 

Page 

4 

6  

8  

1 0  

1 1  

1 2  

1 4 

1 6 

24 
26 

28 

30 

1 8%Cr 1 2%NiMosteel  Updated  asterisks 38 

Notes on  tables 

1  Chemical  composi tion  

The l imi ts of chemical  composi tion  for which  the properties apply are the ranges of chemical  composi tion  of the test material  
used  in  the assessment,  except where these fal l  wi thin  the relevant range speci fied  in  IS0 2604/l  to IS0 2604/l \/ (1 975) .  In  

such  cases the speci fied  l imit i s l i sted.  

2  Quanti ty and  duration  of data 

The quanti ty and  duration  of data in  these tables are the data used  to derive the values in  the average rupture stress tables.  
The asterisks in  the average rupture stress tables are based  on  the total  data avai lable,  which  are g iven in  the appropriate 
ISO/TC 1 7/SC 1  O/ETP documents,  reference to which  is made at the top of each  set of tables.  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

3 Extrapolation  

The values g iven in  the tables are average stress rupture values derived in  accordance wi th  ISO/TC 1 71 % lO/ETP -  SG/N 58,  
and the data show a + 20 % scatter about this average value.  

The extent to which  test data can  be rel iably extrapolated depends on the number and duration of the tests.  Three basic 

factors are involved :  temperature,  time and stress.  Experience suggests that rel iable extrapolations may be made,  covering  

a range of + 25 ‘C about each test temperature,  on the basis of a series of tests from at least five casts of steel ,  the longest 

test of each series exceeding  a certain min imum duration.  

a)  EXTENDED TIME EXTRAPOLATION 

The confidence which  can  be placed upon such  properties wi l l  be related to the extent of extrapolation,  and extrapolations 

exceeding  approximately three times the above min imum duration are described as “extended time extrapolations”.  

Stress rupture properties are normal ly l i sted at the time intervals shown in  the table below,  which  defines where “extended 

time extrapolation” i s appl ied.  

I  1  I  I  1  I  1  

Test duration (in  hours)  exceeded by 

data points from 5* casts et tempera-  

tures wi thin  25 “C of that speci fied 

Durations (in  hours)  beyond which  

the term “extended time extrapol-  

ation” i s appl ied 

80 000 

250 000 

70 000 50 000 30 000 20 000 

200 000 1 50 000 1 00 000 50 000 

1 0 000 

30 000 

* Resul ts from tests in  progress may be included i f above the lower 20 % scatter band l imi t at the appropriate duration.  Values which  have 
involved “extended time extrapolation” are marked with  an  asterisk in  the table of estimated  average rupture stresses contained in  this 

report.  When such  values are used,  account should be taken of the quanti ty and duration of the test data on which  they are based.  

b)  EXTENDED STRESS EXTRAPOLATION 

This appl ies where values have been obtained by extending  the parametric master curves to stresses beyond the range for 

which  tests were carried out.  Such  values,  which  are subject to greater uncertainty compared wi th  other values,  are shown 

in  parentheses.  The numbers of test points shown in  the tables of quanti ty and duration of data include resul ts from tests 

sti l l  in  progress where these l ie above the lower 20 % scatter band l imi t.  

Abbreviations used  in  the tables 

AC air cooled 

FC furnace cooled 

0 quenched 

00 oi l  quenched 

WQ water quenched 

T tempered 

is0 isothermal ly transformed 

thk th ickness 

dia diameter 

sq  square 
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ISO/TR 7468-1 981  (EI  

Symbols used in  the equation  of the parametric master curve 

p b)  creep rupture parameter 

T temperature,  K 

log  t log,  o  of time to rupture,  h  

u  stress,  N/mm2 

NOTES 

1  Values read off the graphs presented in  this report may be subject to discrepancies introduced by the method of reproduction.  In  al l  cases 
the values presented in  tabular form should be taken as being correct.  

2 Throughout this document,  a point i s used as the decimal  sign.  
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ISO/TR 7468-1 981  (E)  

, : .  

CARBON STEEL (Semi  ki l led and  81  kI l led)  

Prop&lee agreed March  1 974 
(Baaed on  IS0 document I90/TCl7/SCl~TP-SGeecretariat 82)  1 00)  

Supersedes ISOdoct.  -rt rSO/TCl7/9clO/ETP-ffi~ecretartat 23)  28 

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

j  

mi l l  max 
0.30 

0.50 

+  0.40 

0.050 

0.050 

1 .  Normal lsed 

2.  NormaHeed and  Tempered? 

3.  Hot Finished 

4.  Hot FInIshed and Tempered1  

t See page 1 0 

Detatle of Materials 

Actual ly Tested 

0.07 -  0.24 

0.005 -  0.330 

0.32 -  0.80 

0.003 -  0.048 

1 .  899 -  95O’C AC 
2.  850 -  920.C AC 

+  

T500 -  890°C 

:hemical  

:ompoei tion  

L (m/m)  

Seat 

rreatment 

Products Form Size.  mm 

Plates 

Tubea 

Bars 

Forglnga 

1 8 -  75 thk 

6.5 -435 thk 
x 25 -  1 91  dia 

1 78 -  305 tbk 
+  1 6 -  25 dfa 

25 - 1 46 thk 

x 575 -  1 1 94 dla 

Al l  wrought 

product forms 

QUANTmY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

Temperature 
‘C Cl0  000 

Test Duration,  h  

1 0 ooo-  20 
000 

- 30 000 -  50 000 - 

20 000 30 000 50 000 70 000 
>70 000 

Number of Test Points Avai lable 

400 292 41  1 8 1 9 6 2 

450 461  55 1 6 7 3  1  

500 463 33 1 6 9 4 3  

AVERAGE RUPTURE STRESSES N/mm2 

30 000 h  50 000 h  
Temperature 

‘C 
1 0 000 h  1 00 000 h  1 50 000 h  

380 277 251  238 21 9 207 

390 255 228 21 5 1 96 1 84 

400 233 206 1 93 1 73 1 60 

41 0 21 3 1 85 1 71  1 51  1 37 

420 1 93 1 64 1 50 1 29 1 1 6 

430 1 73 1 44 1 29 1 09 BE*  

440 1 54 1 24 1 1 0 92 82*  

450 1 36 1 07 94 78 70* 

460 1 1 8 91  80 67 60*  

470 1 02 79 89 57 50* 

480 89 68 60 48 

490 77 59 51  

500 68 51  41  

51 0 60 41  

520 52 

200 000 h  250 000 h  

Note:  *  Valuee which  have involved extended time extrapolation )  

()  Values whloh’have involved extended etrese extrapolation )  See noter On  PeUe 2 

1 99*  

1 75*  

1 51 ” 

1 28*  

1 07*  

90*  

76* 

64*  

55*  
44+ 

1 92*  

1 67*  

1 43*  
1 21 *  

1 01 *  

84* 

71 *  

60* 

50*  

- This min imum Mn  level  was selected eince lower level8 are known to reduce atrees rupture propertiee 
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ISO/TR 7468-1 981  (E)  

Strees.  N/m& 
500 

200 

1 50 

80 

60 

40 

30 

20 

-0.1  -0.08 -0.06 -0.04 -0.02 

P ((I )  =  
logt-  1 0.677261  

T-  500 
=  a +  b (log  1 3)  +  c (log a)* +  d  ( log  d3 +  e  ( log  u1 4 

C Sl 'EEL(SEMIANDSiKILLED)  -TEMPERATURERANGE 380-520% 
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ISO/TR 7466-1 961  (E)  

CARBON STEEL (Si  and Al  wed)  

Properties agreed March  1 974 
(Baaed on IS0 document ISO/TC1 7/SClO/ETP-SG(Secretariat 82)  1 00)  

Supersedes Is0 document ISO/TC1 7/SClO/ETP-SG@ecretariat 23)  28 

CONIHTIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Detai ls of Materials 
Actual ly Tested 

Range for which  Data are 
Expected to Apply 

Agreed by TC1 7/SClO/ETP 

Chemical  
Composl tion 
% (nl/f?l )  

mln  max 
C 0.1 0 -  0.1 85 0.30 
Si  0.01  -  0.32 0.50 
Mn  0.36 -  0.79 -  0.40 
P 0.007 -  0.029 0.050 
s O.Ol l -  0.028 0.050 

Heat 

Al  (sol )  0.01 6 -  0.1 02 9.01 5 
i  1 .  880-  950CAC 1  1 .  Normal laed 

Treatment 2.  899 -  9259:  AC 2.  Normal ised and Tempered? 
+ T 600°C 3.  Hot Finished 

4.  Hot Finished and Tempered? 
t See page 1 0 

1  
Products Form Size,  mm 

Tubes 1  4-28thk x 

Plates 

Bars 

Forgings 

38 -  1 94 dia Al l  wrought 
1 5 -  50 thk product forms 
20 dia 

25 thk 

gUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

Test Duration,  h  
Temperature ’  

Y.2 <lo 000 1 0 000 
-  

20 000 
-  30 ooo- 

20 000 30 000 50 000 
>50 000 

Number of Test Points Avai lable 

400 30 7 6 2 

450 61  6 2 3 

500 24 3 2 2 

AVERAGE RUPTURE STRESSES N/mm2 

femperature 
“C 

380 

390 

400 

1 1 0 
420 

430 

440 

.? 50 

460 

-1 71 1  

4HO 

490 

500 

51 0 

520 

1 0 000 h  30 000 h 50 000 h 1 00 000 h  1 50 000 h 200 000 h  250 000 h 

21 3 
1 97 
1 81  
1 66 

1 51  

1 38 

1 25 

1 1 2 

1 00 
89 
78 

67 

57 

47 

37 

1 92 
1 76 

1 61  
1 47 
1 33 
1 20 
1 07 
95 
84 

73 

63 

52 

42 

31  

1 83 
1 67 
1 52 
1 38 
1 25 
1 1 2 
1 00 
68 

77 

66 

56'  

46* 

35f 

1 71 * 1 64'  1 59* 
1 55f 1 49* 1 44* 
1 41 * 1 34* 1 30* 
1 27* 1 21 * 1 1 6* 
1 1 4'  1 08’  1 04* 
1 02* 96* 92* 
90* 84’  ao* 
78* 73* 69* 
67* 62:  58* 

57'  52* 48* 

47* 41 * 37* 

36* VW* (23) ’  

1 55f 
1 40* 
1 26* 
1 1 3+ 
1 01 * 
89* 
77* 

66'  

55* 

45'  

34* 

Note:  * \‘alues which  have involved extended tlme extrapolation )  See notea on pace 2 
()  Values which  have involved extended strees extrapolatlon )  

+ This min imum Mn  level  was selected since lower levels are known to reduce stress lvpture properties 
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ISO/TR 7468-1 981  (E)  

Stress,  N/mma 

1 00 

80 

60 

40 

30 

20 

1 0 

Coefficient of equation for 

master curve 

a = 1 41 87.51 75 

b = SSG~4 . -I296 

c = -3351 .49999 

0.1 5 0.1 6 0.1 7 0.1 8 

P  (a)  = T (log t + 20.429050)  = a + b (log cd  + c (log d* 

C STEEL,  Si  + Al  KILLED -  TEhQERATURE RANGE 380-520°C 

(R/21 62)  
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CARBON MANGANESE STEELS (Semi  ki l l ed or ful l y ki l l ed carbon manganese 

steels i ncl uding Nb treated steel s)  

Properti es agreed March  1 974 

(Based on  IS0 document  I SO/TCl7/SClO/ETP-SG 

(Secretariat  81 )  99 )  

Supersedes I so document  I SO/TCI  7/SClO/ETP-SG(Secretari at  23)  28 

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Detai l s of Materi al s 

Actual l y Tested 

Range for whi ch Data are 

Expected to Appl y 

Agreed by TCl7/SCl  O/ETP 

Chemical  
Composi ti on 

% (m/m)  

Heat  

Treatment 

Products 

C 0.09 - 0. 29 

Si  0. 006 -  0. 49 

Mn  0.80 - 1 . 64 

P  0. 008 -  0. 048 

S 0.001  -  0. 1 03 

Nb 0.001  -  0. 077 

1 .  860 -  960°C AC 

2.  840 - 960°C AC 

+  

T550 - 720°C 

Form Si ze,  mm 

Plates 1  -  1 33 thk 
Tubes 6 - 66 thk x 

6  - 273 dia 

ForgLngs 25 - 1 50 thk J-  

25 - 1 425 dia 

Jn& max 

0.30 

0.50 

0.80 

0. 050 

0. 050 

0. 1 0 

1 .  Normal i sed 

2.  Normal i sed and  Tempered? 

3.  Hot  Fi ni shed 

4.  Hot  Fi ni shed and Tempered? 

t See page 1 1  

Al l  wrought  

product forms 

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

Test  Durati on,  h  

Temperature 

“C <lO 000 
1 0 ooo-  20 000 -  30 000 - so 000 - 

000 70 
>  

000 
70 000 

20 000 30 000 50 

Number of Test  Poi nts Avai labl e 

400 454 1 07 51  75 5 4 
450 639 84 36 49 1 6 3  
500 596 88 24 38 21  3  

AVERAGE RUP 

‘emperature 

“C 

380 

390 

400 

41 0 

420 

430 

440 

450 

460 

470 

480 

490 

500 

51 0 

520 

Note:  

RE  STRESSES N/mm2 

1 00 000 h  1 50 000 h  200 000 h  1 0  000 h  30 000 h  50 000 h  

291  262 248 21 5 

266 237 223 1 90 

243 21 4 200 1 67 

221  1 92 1 77 1 44 

200 1 71  1 56 1 24 

1 80 1 51  1 36 1 05 

1 61  1 32 1 1 8 89 

1 43 1 1 5 1 02 76 

1 26 99 87 65 

1 1 0 86 75 56 

96 74 65 (49)  

84 65 57 (42)  
74 57 50 (34)  
65 50 (44)  
58 (44)  (37)  

*  Val ues whi ch  have i nvol ved extended time extrapolati on )  

()  Val ues whi ch  have i nvol ved extended stress extrapolati on )  
See notes on  page 2 

227 

203 

1 79 

1 57 

1 36 

1 1 7 

1 00 

85 

73 

63 

55 

(4 7)  

(41 )  

(32)  

206*  

1 81 ’  

1 5F 

1 35’  

1 1 5’  

SF 

82*  

70*  

60*  

52*  

(44)*  

(37) ’  

230 000 h  

1 99*  

1 74’  

1 50*  

1 28*  

1 08*  

91 *  

77*  

66*  

56*  

(48)*  

(41 )*  

(32) ’  
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ISO/TR 7468-1 981  (E)  

Stretw,  N/mm= 

200 

1 50 

Too 

80 

60 

Coefficient of equation for 
master curve 
a = -0.666388988 
b = 1 .41 81 3325 

c = -1  . 1 5262889 
d = 0.41 3428366 

-. . . -  .  .  .  .  .  _.  .  .  .  .  .  .  .  .  .  .  .  .  .  . ._.  .  .  .  . ._.  .  .__.  .  .  . , . , . . ,  . . ,  ;J  ! i j [: I :  Zf~Z:  YTl : ‘ :~YT ;  .  .  .  .  __.  ---_-_ .  .  .  .  ___. . .  _.  , . .  ._. --___ --  . *+-  

I f ;g  +-Id 

._--  --* -  . -. --  --  . . -  .  .  .  .  .  .  - . . . . . .  -  . -. . . --  .  .  -  .  .  .  - ._.  
I  I  

Tk.Y 

-  -. -.  
. ._I_ . . --  .  .  . --  -* ,  +  , . . . . .  -. . . . . -  I  

/ ------:g:. .y : :Lz.  . IEi ;~~~E~, : ,  --_:I :. ,  - .__ . :---,--  
_ _ . -. -=rKI;,  ! :y:: :  : : : :fY. ,  -. .  . .C ._-.  *--. -.  . -. .  I  . l  ,  

.  .  .  .  .  . . : :  .  .__ L ._.  . . -. . . .  . --  . ._. . .  .  .  - . . ._. .  : .  _-__.  _. . I  -_. .  =::: I -  

-0.08 -0.06 -0.04 -0.02 

P(a)  =  
log  t-  1 0.656877 

T-500 
=a +  b ( log  u)  +  c ( log  0) ’  +  d  ( log  cd3 +  e ( log  uj4 

ALL C-h  STEELS -  TEMPERATURE RANGE 380-520°C 

(R/21 66)  
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ISO/TR 7468-1 981  (E)  

CARBON STEEL Semi  ki l led,  Si  ki l led and  Si  +  Al  kfl led.  

Tempered stress rel ieved,  or post weld  heat treated 

for times in  excess of 3  hours at 620°C.  

Properties agreed:  May 1 975 

In  the case of carbon  steels which  have been  tempered,  

stress rel ieved or post weld  heat treated for times in  
excess of 3  hours at 620°C or equivalent times at other 

temperatures,  the average rupture stresses should  be 
taken  as 1 0% lower than  the values g iven for Si  +  Al  
ki l led carbon  steels as i ndicated below.  

Temperature 
“C 

380 

390 

400 

41 0 
420 
430 
440 

450 
460 
470 

480 

490 

500 

51 0 

520 

Estimated Average Stress (N/mma)  to Produce Rupture in:  

1 0  000 h  30 000 h  50 000 h  1 00 000 h  1 50 000 h  200 000 h  250 000 h  

1 92 1 73 1 65 1 54 1 48 1 43 1 40 
1 77 1 58 1 50 1 40 1 34 1 30 1 26 
1 63 1 45 1 37 1 27 1 21  1 1 7 1 1 3  
1 49 1 32 1 24 1 1 4 1 09 1 04 1 02 
1 36 1 20 1 1 3 1 03 97 94 91  
1 24 1 08 1 01  92 86 83 80 
1 1 3  96 90 81  76 72 69 
1 01  86 79 70 66 62 59 
90 76 69 60 56 52 50 
80 66 59 51  47 43 41  
70 57 49 42 37 33 31  
60 47 41  32 26 21  

51  38 32 
42 28 

33 

No  consideration  has been  given  to the inclusion  of asterisks but the properties are considered to be 

conservative.  

1 0 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

CARBON IUNGANESE STEEL.  Semi  ki l led,  or ful ly ki l led carbon manganese 
steels including Nb treated steels.  Tempered 
stress rel ieved or post weld heat treated for 
times in  excess of 3 hours at 620°C.  

Properties agreed:  May 1 975 

In  the case of carbon manganese steels which  
have been tempered,stress rel ieved,  or post 
weld heat treated for times in  excess of 3 hours 
at 620°C or equivalent times at other tempera-  
tures,  the rupture stresses should be taken as 
1 0% lower than the values given for carbon 
manganese steels,  as indicated below.  

Temperature 
‘C 

Estimated Average Stress (N/mma)  to Produce Rupture in:  

1 0 000 h  30 000 h 50 000 h 1 00 000 h  1 50 000 h  200 000 h  250 000 h  

380 262 236 223 204 1 94 1 65 1 79 
390 239 21 3 201  1 83 1 71  1 63 1 57 
400 21 9 1 93 1 80 1 61  1 50 1 41  1 35 
41 0 1 99 1 73 1 59 1 41  1 30 1 22 1 1 5 
420 1 60 1 54 1 39 1 22 1 1 2 1 04 97 
430 1 62 1 36 1 22 1 05 95 87 82 

440 1 45 1 1 9 1 06 90 80 74 69 

450 1 29 1 04 92 77 68 63’  59 

460 1 1 3 89 78 66 59 54 49 

470 99 77 68 57 49 47 (43)  

480 86 67 59 50 (44)  (40)  (37)  

490 76 59 51  (42)  (38)  (33)  (30)  

500 67 51  45 (37)  (31 )  

51 0 59 45 (40)  (29)  

520 52 (40)  (33)  

No consideration has been given to the inclusion of asterisks but the properties are considered to be 
conservative.  

Note:  (  )  Values which  have involved extended stress extrapolation (see notes on  page 2 )  .  

1 1  
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7468-1 981  (E)  

0.3% MO STEEL 

Properties agreed May 1 975 

(Baaed on  IS0 document ISG/TC1 7/SClO/FTP-SGgecretariat 48)  55)  

Updated  a8 IS0 document ISO/TC1 7/SClO/ETP-SG(Secretariat 97)  1 31  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Detai ls of Materials 
Range for which  Data are 

Actual ly Teeted 
Expected to Apply 

Agreed by TC1 7/SClO/ETP 

min  l lU.X 

C 0. 1 3 -  0.20 0.1 2 0.25 

1  I ,  g ]50c fi$;:  
0.1 0 0.40 

0.40 0.80 

0.040 

0.040 

0.25 0.35 

0.01 2 

2.  900 - 95OC AC 

+  T650°C 

1 .  880/95O”C AC 

2.  880/950°C AC and  

Tempered 600/65OC 
1  

Treatment 

Products 

Forglnge 20-25 thk +  
20 -  21 0 dia 

QUANTITY AND DURATION OF DATA ON WHICH THE PROPERTIES ARE BASED 
4 

Temperature 
“C <lO 000 

Test Duration,  h  

1 0 000 - 20 ooo-  30 000 -  
>  

20 000 
30 000 50 000 50 000 

Number of Test Points Avai lable 

450 30 7 4 2 1  
500 1 1 0 23 1 4 6 3  
550 81  1 1  3  2 1  L 

AVERAGE RUPTURE STRESSES N/mm2 

Temperature 
‘C 1 0 000 h  30 000 h  50 000 h  1 00 000 h  1 50 000 h  200 000 h  250 000 h  

450 298 273 260 239*  226*  21 7* 21 0f 
460 273 244 229 2082 1 97*  let?*  1 ao*  
470 247 21 6 200 1 7a* 1 68*  1 59t 1 51 *  
480 222 1 87 1 72 1 48 1 39t 1 30*  1 24* 
490 1 96 1 59 1 44 1 23 1 1 4*  1 05*  loo* 
500 1 71  1 34 1 1 9 1 01  91 *  84*  80’  
51 0 1 47 1 1 3 99 81  74* 64*  65’  
520 1 25 93 80 66 60* 55* 

530 1 02 76 66 48’  45*  

(i i ; , *  *  

540 82 61  

( i i , *  *  

w9*  (36)* (33)* 

550 64 49 (i i ,  (34) ’  

Note:  *  Values which  have involved extended time extrapolation )  
()  Values which  have Involved extended stress extrapolation )  nee ‘Otee On page ’  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7468-1 981  (E)  

Stress,  N/inma 

500 

80 

60 

40 

30 

20 

1 0 

x(1 0-y P (a)  = T (log t + 23.46)  

0.3% MoSTEEL -TEMPERATURE RANGE 450-550°C 

1 3 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

0.5% MO STEEL 

Properties agreed May 1 975 

(Baaed on  IS0 document ISO/TCl7/SCl  O/ETP-SG 

(Secretariat 96)  1 30)  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Range for which  Data are 1  Detai ls of Materials 

Actual ly Tested 
Expected  to Apply 

Agreed by TCl7/SCl  O/ETP 

L!&!  max 

0.06 0.25 
0.40 

0.40 0.60 

0.040 

0.040 

0.40 0.65 
0.01 2 

Chemical  

Composi tion  

% (m/m)  

Heat 

Treatment 

Products 

0.07 -  0.26 

0.01  -  0.34 

0.42 -  0.76 

0.008 -  0.036 

0.007 -  0.046 

0.40 -  0.61  

1 .  Cold  drawn +  T720’C 

2.  720 -  671 °C FC 

3.  900 -  1 1 00°C AC 

4.  660 -  1 093°C AC 

T600 -  7lO”C 

7.6 -35thkx 

51  - 2000 dia 

1 .  9OO/lOOO”C AC 

2.  9OO/lOOO’C AC and  

Tempered 600/7OO”C 

Al l  wrought 

product forms 

QUANTITY AND DURATION OF DATA ON WHICH THE PROPERTIES ARE BASED 

I  I  Test Duration,  h  I  

Temperature 
“C <lo 000 

1 0 ooo-  20 ooo-  30 000 -  
20 000 30 000 50 000 >  50 000 

Number of Test Points Avai lable 

450/454 

500 
55” 

Hi  1  ;g  1  l !  )  ‘ ;  1  ‘% / 

AVERAGE RUPTURE STRESS p 
r 

remperature 

‘C 
1 0 000 h  30 000 h  50 000 h  1 00 000 h  1 50 000 h  200 000 h  250 000 h  1  

450 327 

460 297 

470 269 

460 243 

490 21 6 

500 1 95 

51 0 1 73 

520 1 52 

530 1 33 

540 1 1 4 

550 97 
560 60 

570 64 

l -  

1  N/mm2 

307 

276 

247 

220 

1 95 

1 7l  

1 46 

1 27 

1 06 

69 

71  

(53)  

296 

267 

237 

21 0 

1 64 

1 60 

1 37 

1 1 6 

97 

76 

60 

266 260 

254 247 

224 21 7 

1 96 1 69*  

1 70 1 62*  

1 46 1 36’  

1 23 1 1 5’  

1 02 94* 

62 74*  

63 (54)* 

275’  27l *  

242*  236’  

222*  206* 

1 63*  1 79* 

i5r 1 53* 

1 32*  1 26* 

1 1 0*  1 05* 

66* 64*  

66*  64* 

Note:  *  Values which  have involved extended time extrapolation )  

()  Values which  have involved extended stress extrapolation )  
See notes on  page 2 

1 4 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7468-1 981  (E)  

Stress,  N/mma 

master curve 
-1 5.91 881 75 

b =  1 638.47802 

c =  -587.796264 

80 

60 

40 

30 

20 

1 0  
200 400 600 800 1 000 

P (a)  =  (7 -  650)  ( log  t +  1 .31 47382)  =a +  b ( log  a)  - I -  c ( log  d2 

O.& MO STEEL -  TEMPERATURE RANGE 450-570% 

(R/21 64)  

1 5 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7466-1 961  (E)  

g% Cr.  4% MO,  a% V STEEL 

Properties agreed May 1 975 

(Based an  IS0 document ISO/TC1 7/9ClO/ETP-SG(Secretariat 9)  9)  

Updated as IS0 document ISO/TC1 7/SClO/ETP-SG@ecretariat 1 05)  1 39 

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

l -  I  Detai ls of Materials 

Actual ly Tested 

Range for which  Data are 

Expected  to Apply 

Agreed by TC1 7/SClO/ETP 

min  IXUlX 

0.08 0. 1 8 

0. 1 0 0.40 

0.40 0.70 

0.040 

0.040 

0.30 0.60 

0.40 0.70 

0.22 0.35 

0.020 

Chemical  

Composi tion  

%(m/m)  
C 

Si  

Mn  

P  

S 

Cr 

MO 

V 

Al  (met)  

Ni  

0.085 -  0. 1 7 

0. 1 2 -  0.42 

0.36 -  0.71  

0.007 - 0.035 

0.004 -  0.043 

0.25 -  0.66 

0.40 -  0.70 

0. 1 7 - 0.35 

0.0009 -  0.020 

0.03 - 0.57 

Heat 91 0 -  1 OOO’C AC +  930/980-C AC and  

Treatment T660 - 750% Tempered 670/72O”C 

Products Form I  Size,  mm 

Plates 1  25 - 75 thk 

Tubes 

Bars 

Forgings 

8-89thkx 
82 - 1 000 dla 
20 - 35 thk +  

1 5 - 380 dia 

4 - 71 3 dia 

Al l  wrought 
product forms 

QUANTITY AND DURATION OF DATA ON WHICH THE PROPERTIES ARE BASED 

I  I  I  

jToc ;< 
Test Duration,  h  

emperature -  -  
: 1 0 000 

1 0 000 20 
ooo-  30 000 

50 ooo-  
>  

20 000 30 000 50 000 70 000 
70 000 

I  I  Number of Test Points Avai lable 

44 1 3 
1 6 5 
96 40 
47 6 

54 1 5 

AVERAGE RUPTURE STRESSES N/mm2 

1 0 000 h  30 000 h  50 000 h  1 00 000 h  1 50 000 h  200 000 h  250 000 h  
lemperature 

‘C 

480 

490 

500 

51 0 

520 

530 

540 

550 

560 

570 

580 

590 

600 

1 85* 

1 60* 

1 38* 

1 1 9*  

1 01 *  

83*  

68*  

54* 

(42)* 

(32)* 

299 261  243 21 8 205 

298 232 21 7 1 91  1 79 

241  209 1 93 1 70 1 56 

21 9 1 87 1 72 1 50 1 36 

1 98 1 68 1 53 1 31  1 1 9 

1 79 1 52 1 36 1 1 6 1 01  

1 64 1 35 1 21  1 00 85 

1 48 1 21  1 07 85 70 

1 34 1 07 92 72 67 

1 21  93 78 (45)  
1 08 80 66 (35)  
95 

78 

1 94*  

1 69*  

1 46*  

1 27*  

1 09*  

91 *  

76* 

61 *  

(48)* 

(37)* 

P%* 

Jote:  *  Values which  have involved extended time extrapolation )  

()  Values which  have involved extended etreee extrapolation )  See notes On page 2 
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ISO/TR 7468-1 981  (E)  

Stress,  N/mm2 

80 

1 0 
-0.1 0 -0.20 -0.30 -0.40 -0.50 -0.60 -0.70 -0.80 -0.90 

x(1 0-l )  log  t -  8.659 
’  ( ‘ I  = (T _ 650)0.95 

&Cr,  i f;;  Mo,  a’%V STEEL -  TEMPERATURE RANGE 480-6000c 

(R/791 0)  

1 7 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7468-1 981  (E)  

1 Cr &MO STEEL 

Properties agreed May 1 969 

(Based on  ISG document ISO/TC1 7/SClO/ETP-SG 

(Secretariat 1 7)  22)  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Chemical  

Composi tion  

% (m/m)  

Detai ls of Materials 

Actual ly Tested 

I  
C 0.08-  0. 1 8 
Si  0. 1 4 -  0.67 

Mn  0.42-  0.80 

P  0.005 - 0.039 

S 0.004 -  0.050 

Cl -  0.72-  1 . 1 7 
MO 0.39 -  0.66 

Range for which  Data are 
Expected  to Apply 

Agreed by TC1 7/SClO/ETP 

min  l I l i lx 

0. 1 0 0.20 
0.40 

0.40 0.70 

0.040 

0.040 

0.70 1 .20 

0.40 0.65 

Heat 

Treatment 

Products 

1 .  9OoOC FC 1 .  900 -  96O’C AC 
2.  920°C FC T 720°C 2.  900 -  960°C AC and  Tempered 

3.  920 -  94@C cc 4C-60°C SZO-720°C 

4.  920-950°C cc T 680oC 

5.  875 -  1 000°C AC 

6.  900 -  97V’C AC T 585 - 75O’C 

1  7.  920 -  925OC OQ T 630 - 720°C 1  

I  Form 1  Size,  mm I  
I  I  I  

Bars 
Plates 

Tubes 

Forgings 

1 5 -  70 dia 
1 8 -  1 50 thk 

6-  88thk 

20 -  462 sq  

Al l  wrought 

product forms 

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

Temperature 
OC 

Test Duration,  h  

Cl0  000 
1 0 OOO- 20 OO& 30 ooo-  

20 000 30 000 50 000 
>50 000 

Number of Test Points Avai lable 

1  i i i  1  4:  j  ; ;  1  :“o 1  ‘ :  / i  1  

AVERAGE RUPTURE STRESSES,  N/mm2 

Tcmpcrature 

OC 
1 0 000 h  30 000 h  50 000 h  1 00 000 h  

480 304 267 

490 273 233 

500 239 200 

51 0 209 1 69 

520 1 79 1 40 

530 1 54 1 1 6 

540 1 29 96 

550 1 09 79 

560 91  66 

570 76 54 

580 64 44 

590 53 36 

GO0 44 (29)  

239 21 0 

207 1 77 

1 77 1 46 

1 49 1 21  

1 24 99 

1 01  81  

82 67 

68 54 

55 43 

45 3.5 

1 50 000 h  200 000 h  

1 94’  1 80*  

1 61 *  1 481  

1 32* 1 22” 

1 08* 99f 

87*  79* 

71  64*  

57 52* 

46 42* 

38 34* 

(31 )  (28) ’  

1 :  :  
.  Values which  have involved extended time extrapolation )  

See notes on  page 2 
( J  \‘aIues which  have involved extended stress extrapolation ;  

1 8 

250 000 h  

1 70*  

1 39*  

1 1 4*  

91 f 

74’  

59* 

48* 

39+ 

32* 

W* 

I  -  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7468-1 981  (E)  

Stress,  N/mm2 

500 

1 00 

80 

60 

40 

30 

20 

1 0 
-u.zu  -u.zs -U.YIJ  -U.Y: ,  -u.4u -u.45 -u.su  

x (1 0-l )  P (u)  =  
log  t -  1 3.29 

T-500 

1 % Cr 4% MO STEEL 

Temperature Range 480-6OO’C 

(791 1 )  

1 9 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

20 

2&r 1 Mo STEEL (Annealed or normal ised and  tempered at temperatures up to 78O’C)  

Properties agreed May 1 969 

(Based on  IS0 document ISO/TC1 7/SClO/ETP-SG (Secretariat 1 6)  21 )  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Chemical  
Composi tion  

% (m/m)  

Heat 

Treatment 

Detai ls of Materials 

Actual ly Tested 

C 0.03-  0. 1 5 
Sl  0.07 -  0.50 

Mn  0.29 -  0.63 

P 0.005 -  0.026 

S 0.004 -  0.034 

Cr 2.00-  2.52 

MO 0.84-  1 . 1 3 

Al  met 

1 .  900 - 1 03O’C AC,  T 750 -  

775Oc 

2.  890 - 98O’C FC,  to 

500 -  72ooc 

Range for which  Data are 

Expected to Apply 

Agreed by TCl ’ //SClO/ETP 

min  

0.08 
max 
0. 1 5 

0.50 

0.40 0.70 

0.040 

0.040 

2.00 2.50 

0.90 1 .20 

0.02 

1 .  900 -  968C FC 

2.  900 -  96OW AC and 

tempered 650 -  78O’C 

Products Form Size,  mm 

Bars 6-  60dia 

Tubes 6.4-  63.5tti  

Al l  wrought 

product forms 

QUANTITY AND DLFlATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

I  Test Duration,  h  
Temperature 

OC Cl0 000 1 0 OOO- 20 ooo-  30 ooo-  20 000 30 000 50 000 >  50 000 

500 500 44 44 

530 530 22 22 

538 538 36 36 

550 550 1 02 1 02 

560 560 27 27 

570 570 47 47 

575 575 75 75 

590 590 22 22 

593 593 31  31  

600 600 90 90 

649/650 649/650 27 27 

Number of Teat Points Avai lable Number of Teat Points Avai lable 

4 4 3  3  

1  1  1  1  

7 7 5 5 4 4 

1  1  

9  9 1  1  2  2 

7 7 4 4 3  3  

3  3  

3  3  1  1  

1 0 1 0 7 7 4 4 

AVERAGE RUPTURE STRESSES,  N/mm2 

Temperature 

of2 

450 

460 

470 

480 

490 

500 

51 0 

520 

530 

540 

550 

560 

570 

580 

590 

600 

T 

I  

1 0000h  

(251 )  

(236)  
221  

206 

1 91  

1 77 

1 62 

1 47 

1 33 

1 21  

1 08 

96 

85 

76 

68 

61  

30 000 h  

(226)* 

21 1 *  

1 96’  

1 81  

1 68 

1 53 

1 39 

1 26 

1 1 3 

1 01  

89 

78 

70 

61  

54 

48 

50 000 h  

21 1 *  

1 97;  

1 83’  

1 70’  

1 56*  

1 42’  

1 28*  

1 1 6’  

1 04 

92 

81  

71  

62 

54 

47 

42 

1 00 000 h  

1 96’  

1 82’  

1 68* 

1 54’  

1 41 f 

1 27’  

1 1 5’  

1 02* 

90 

78 

69 

59 

51  

448 

W* 
(34)* I  

1 50 000 h  200 000 h  

1 93’  1 86*  

1 77*  1 70” 

1 61 ’  1 54 

1 45’  1 38’  

1 29* 1 23*  

1 1 6*  1 1 0*  
1 03* 97’  

91 ;  85* 

79’  75* 

71 ’  66*  

62* 58* 

54* 50’  
46* 43*  

40* (37) ’  
(35)* (32)* 
(30)* (28) ’  

1  Values which  have involved extended time extrapolation  
See notes on  page.2 

( )  Values which  have involved extended stress extrapolation )  

250 000 h  

1 81 *  
1 65*  

1 49*  

1 32*  

1 1 8’  

1 05’  

93’  

81 *  

72*  

63* 

54’  

47*  

40’  

(35) ’  
(3O)C 
(26) ’  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

Stress,  Wrnd 

500 

1 0  
-u.zu  . I ,  ?, i  

x (I I , - ’  )  P (a)  =  
log  t -  1 5.41  

T-400 

2% % Cr 1 % MO STEEL (ANNEALED OR NORMALISED AND TEMPERED AT TEMPERATURES UP TO 780 “Cl  
Temperature Range 450-600 “C 

(791 2)  

21  
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



,  

ISO/TR 7468-1 981  (E)  

2tCr 1 Mo STEEL (Normal ised and  tempered at temperatures up to 75pC)  

Properties agreed May 1 969 

(Based on  Is0 document  ISO/TC1 7/SClO/ETP-SG 

(Secretariat 1 6)  21 )  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Detai ls of Materials 

Actual ly Tested 

Chemical  

Composi ti on 

% (m/m)  

Heat 

C 0. 075 - 0. 1 95 

Si  0. 1 1  - 0. 65 

0.29-  0.75 
P  0. 005 -  0. 030 

S 0. 004 -  0. 037 

Cr 2. 01  - 2. 67 

Mo 0.86-  1 . 28 

Al  met  

1 .  898 -  1 025’C.  T 625 - 75oOC 

2.  885 -  98O’C FC,  

T 500 -  i ’OO°C 

60 - 1 52 thk 

8-  85.7 thk 

Range for which Data are 
Expected tc Apply 

Agreed by TC1 7/SClO/ETP 

mi n  I I I&X 
0.08 0. 1 5 

0.50 

0.30 0.80 

0. 040 

0. 040 

2.00 2.50 

0.90 1 . 20 

0. 020 

1 .  900-  1 036X!  AC and 

Tsmpersd 650 -  750°C 

Al l  wrought 

product forms 

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

Tcmpcrature 
OC 

Test Duration,  h  

1 0 ooo-  20 ooo-  30 ooo-  
<lO 000 

20 on0 30 000 50 000 
>  50 000 

Number of Test Points Avai lable 

500 71  8  2 

525 32 

538 50 2  1  
550 204 1 9 1 0 

66.5/566 54 1 5 4 

570 1 02 5 1  
57.5 51  5  4 

593 57 7 7 

600 206 1 2 5 

625 30 

650 46 

AVERAGE RUPTURE STRESSES,  N/mm2 

Temperature 
oc 1 0  000 h  30 000 h  

450 (309)  (276)*  

460 (285)  (254) ’  

470 (263)  233*  

480 240 21 3 

490 21 9 1 92 

500 1 96 1 72 

51 0 1 76 1 52 

520 1 55 1 34 

530 1 37 1 1 8 

540 1 22 1 03 

550 1 08 90 

560 96 79 

570 85 70 

580 76 61  
590 68 54 

600 61  48 

*  Values which have involved extended time extrapolation 

0  Values which have involved extended stress extrapolation 

50 000 h  

(257)*  

236*  

21 7’  

1 97*  

1 77*  

1 58*  

1 39’  

1 23*  

1 07 

93 

80 

71  

62 

54 

47 

42 

1 00 000 h  

221 f  

204*  

1 86*  

1 70’  

1 53*  

1 37’  

1 22*  

1 07*  

93 

79 

69 

59 

51  

44 

(38)  
(34)  

See notes on  page 2 

1 50 000 h  200 000 h  250 000 h  

209*  203’  
1 92’  1 86*  
1 75*  1 69’  

1 66’~  1 52*  
1 41 *  1 35*  
1 26*  1 1 9’  
1 1 0’  1 03’  
95’  89’  

82*  77*  
73*  68’  

63*  58*  

54*  50’  

47 43*  
40 (37) ’  

(35)  (32) ’  
(30)  GW* 

1 98’  

1 81 *  

1 64*  

1 47*  

1 30*  

1 1 3*  

~  2:  

74’  

64’  

55*  

47’  

41 ’  

(35)* 

(30)* 

(26) ’  

22 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

Stress,  N/mm2 

1 00 

80 

60 

40 

30 

20 

1 0 

-0.2 

x (1 0'1 )  

-0.3 

P ((7)  =  
log  t -  1 3.36 

T-  500 

-0.  I  

24% Cr 1 % MO STEEL (NORMALISED AND TEMPERED AT TEMPEI~A’I ‘ l  KES LP TO 750°C )  

Temperature Range 450-6OOOC 

(7923)  

23 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

5% CrMo STEEL (Annealed)  

Properties agreed March  1 974 

(Baaed on  ISC document ISC/TCl7/SCl  O/ETP-SG 

(Secretariat 72)  86)  

24 

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Chemical  

Composi tion  

% (m/m)  

Heat 

Treatment 

Products 

I  RlmQ 
Detai ls of Ma teriale ---7 e for which  Data are 

Actual ly Tested 
Expected to Apply 

Agreed by TCl ’ I /SClO/ETP 

! !&I  max 
C 0.06 -  0. 1 4 0. 1 8 
Si  0.27 -  1 .53 0.50 
Mn  0.32 -  0.56 0.30 0.60 
P  0.008 -  0.030 0.040 
S 0.005 -  0.021  0.040 
Cr 4.31  -  5.44 4.00 6.00 
MO 0.44 -  0.92 I  0.45 0.65 

1 .  880 - 920°C +  T550 -  700°C 

2.  920°C 

3.  920 -  93O’C is0 720 ‘C 

4.  900 -  91 0°C FC 

Form Size,  mm 

Plates 1 5 -20thk 

Tubes 8-20thkx 
1 01  -  236 dia 

Bars 1 9-25.5thk 

Forgings 25 thk 

850/92O’C Furnace Cooled 

Al l  wrought 

product forms 

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

Test Duration,  h  

Temperature 1 0 ooo-  20 000 -  30 000 - 
‘C <lO 000 20 000 30 000 50 000 

>50 000 

Number of Test Points Avai lable 

500 55 1 2 4 1 2 
550 62 1 2 9  2 1  
600 92 1 2 7 1  
650 22 

1 0 000 h  

1 96*  

1 79*  

1 66*  

1 51  

1 37 

1 25 

1 1 5 

1 05 

95 

85 

77 

69 

62 

56 

50 

4”:  
36 

2  

(26)  

AVERAGE RUPTURE STRESSES N/mm2 

:emperature 

“C 

450 

460 

470 

480 

490 

500 

51 0 

520 

530 

540 

550 

560 

570 

580 

590 

“6E 

t3:  
640 
650 

30 000 h  50 000 h  1 00 000 h  1 50 000 h  

1 72* 

1 58*  

1 42*  

1 29 

1 1 7 

1 08 

97 

86 

78 

70 

62 

56 

50 

44 

39 

“3:  

1 82’  1 46.  

1 46* 1 31 *  

1 31 *  1 1 9f 

1 20 1 09 

1 1 0 97 

99 86 

88 77 

79 68 

70 61 *  

63 54*  

56 48+ 

50 42’  

44 37+ 

39 33 

35 29 

31  (26)  

1 36* 1 3(r 

1 23* 1 1 8*  

1 1 28 1 oTL 

1 01 *  95* 

89*  84*  

79* 75’  

71 *  67c 

63*  59*  

56*  52*  

49*  46*  

43’  40’  

38’  35*  

34* 31 *  

30* 28’  

2Tc (25) ’  

-  

200 000 h  

Note:  *  Values which  have involved extended time extrapolation )  
()  Values which  have involved extended etrese extrapolation )  

See notes on  page 2 

250 000 h  

1 26*  

1 1 4*  

1 03* 

91 *  

81 *  

72+ 

63*  

56*  

49*  

43*  

38*  

33* 

30* 

2Tc 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7468-1 981  (EI  

Strew,  N/mma 

500 

1 00 

80 

60 

40 

30 

20 

1 0 

x(1 0-y 

0.32 0.28 0.24 0.20 

P (u)  =  log  t -  1 4.57 

T-  400 

5% CrMo STEEL (ANNEALED)  -  TEMPERATURE RANGE 450~65OoC 

(R/21 60)  

25 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7466-1 961  (E)  

5% CrMo STEEL (Normal ieed and tempered)  

Properties agreed March  1 974 

(Based on  IS0 document ISO/TCl7/SClO/ETP-SG 

(Secretariat 72)  86)  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Chemical  

Composi tion  

I  % (m/m)  

Heat 
Treatment 

Products 

Detai ls of Materials 

Actual ly Tested 

C 0.08 - 0. 1 3 

Si  0.24 -  1 .43 

Mn  0.26 -  0.49 

P  0.01 1  -  0.025 

S 0.003 -  0.023 

Cr 4.61  -  5.44 
MO 0.44 -  0.58 

1 .  950°C WQ +  T680’C 
2.  900 -  960°C AC +  

T650 -  760°C 

3.  900°C AC 

4.  98O’C 02 +  T730”C 

Form Size,  mm 

Tubes 7-20thkx 
1 1 4 -  400 dia 

Bars 1 5 -  25 dia 

Forgings 60 -  330 dia 

Range for which  Data are 

Expected to Apply 

Agreed by TCl ’ I /SCIO/ETP 

p& max 
0. 1 8 
0.50 

0.30 0.60 

0.040 

0.040 

4.00 6.00 

0.45 0.65 

900/975”C AC or WQ and 

Tempered 650/75O”C 

Al l  wrought 

product forms 

_I  

QI’ANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

I  Test Duration.  h  1  
Temperature 

<lo 000 

1 0 ooo-  20 ooo-  30 000 - 
“C 20 000 30 000 50 000 

>50 000 

500 
550 

5 75 

600 

Number of Test Points Avai lable 

8 2 1  
6 1  

6 2 

1 3 2 

A\‘b: I {AGE RVPTI .RE STRESSES N/mm2 

1 0 000 h  30 000 h  50 000 h  1 00 000 h  1 50 000 h  200 000 h  250 000 I  

I  
276*  ’  252* 23P 226’  

273* 247* 21 8* 202* 1 92’  1 83*  

226 221 *  204’  1 81 *  1 671  1 58’  1 52*  

220 1 87 1 72*  1 53’  1 42’  1 35f 1 29*  

1 90 1 60 1 48’  1 32*  1 22*  1 1 4’  1 08*  

1 64 1 40 1 29’  1 1 3*  1 03’  96’  go*  

1 . 1 5 1 23 1 1 2’  96’  86’  80’  75’  

1 29 1 07 96’  El *  73’  68*  64’  

1 1 3 92 82* 70’  62’  5? 53*  

1 00 80 71 ’  59’  52’  474 44*  

89 70 62’  504 44’  40’  (37)* 
77 61  53’  43’  (38)* (35) ’  
68 52 45’  (37)* 

60 45 39* 

53 39 (34)* 
. I6 

40 

(3‘5)  

I ‘cmperature 
‘C 

, 1 50 

460 
4 70 

490 

1 90 

500 

. I 1  0  
520 

.X30 
540 

.550 

.X0 
570 
530 

590 

600 

n1 n  

I i20 

Sote:  l  Values which  have involved extended time extrapolation  )  

()  Values which  have involved extended stress extrapolation  )  
See notes on  page 2 
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ISO/TR 7468-1 981  (E)  

Stress,  N/mma 

500 

60 

20 

1 0 
-6 -5 -4 -3 -2 -1  

P (u)  log  t -  8.985 = 

T-  650 

5% CrMo STEEL (NORMALISED AND TEMPERED)  -  TEMPERATURE RANGE 450-620% 

(R/21 61 )  

27 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

9% Cr.  1 % Mo STEEL (Annealed)  

Properties agreed March  1 974 

(Based on  IS0 document ISO/TC1 7/SClO/ETP-SG(Secretariat ?S)  97)  

Supersedes IS0 document ISO/TC1 7/SClO/EI ’P-SG (Secretariat 25)  30 

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Chemical  

Composi tion  

% (m/m)  

Heat 

Treatment 

Products 

Detai ls of Materials 

Actual ly Tested 

C 

Si  

Mn  

P  

S 

Cr 
Ni  

MO 

Al  (met)  

0.075 -  0. 1 6 

0.22 -  0.61  

0.34 -  0.54 

0.008 -  0.026 

0.006 -  0.034 

7.60 -  9.85 

0.06 -  0.31  

0.87 -  1 .07 

r 

t 

+ 

Range ior which  Data are 

Expected to Apply 

Agreed by TC1 7/SClO/ETP 

mln  225 
0.1 8 
1 .00 

0.30 0.60 

0.030 

0.030 

7.50 1 0.00 

0.80 1 .20 

0.020 

843 - 950°C FC 850/95O”C FC 

Form Size,  mm 

Tube5 5.9 - 1 5 thkx 
38 - 1 68 dia 

Plates 1 5 thk Al l  wrought 

Bars 1 9 - 26 dia product forms 

Forgings not stated 

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

I  I  Test Duration.  h  I  

Temperature 1 0 ooo-  20 000 - 30 000 -  
T <lo 000 

20 000 30 000 50 000 
‘50 000 

Number of Test Points Avai lable 

g  / a:  1  1 g  / ;  1  f I  I  

I  650 29 I  2  I  

AVERAGE RC’PTURE STRESSES N/mm2 

emperature 

“C 

450 

-1 GO 

470 

480 

, 1 90 

500 

51 0 

520 

530 

540 

SSO 

X0 

570 

580 

590 

GO0 

61 0 
G?O 

630 

G-40 

650 

T 

1 0 000 h  30 000 h  

278 

250 

226 

203 

1 82 

1 63 

1 45 

1 29 

1 1 4 

1 01  

89 
79 

71  

63 

57 

52 
47 

43 

39 

35 

-0 

250 

228 

204 

1 82 

1 61  

1 43 

1 % 

1 1 0 

97 

85 

75 

67 

GO 

5-1  

48 

-43 

39 

35 

(3o)* 

(26) ’  

-V--  

50 000 h  

245*  

21 8*  

1 94*  

1 72* 

1 51 ’  

1 33* 

1 1 6’  

1 02* 

89 

78 

69 

61  

55 

49” 
44*  

40% 

35’  

(31 )* 

1 00 000 h  1 50 000 h  200 000 h  250 000 h  

229*  

203*  
1 79*  

1 57*  

1 38*  

1 20f 

1 04* 

90’  

79*  

69* 

Gl*  

55*  

49f 
44* 

39’  

(34)* 

(29) ’  

220’  

1 94’  

1 71 f 

1 49’  

1 30*  

1 1 2’  

97* 

84* 

73’  

64’  

57*  

51 ’  

45’  

40’  

36’  

(31 ) ’  

21 4* 209* 

1 88* 1 82* 

1 64’  1 60’  

1 43’  1 38’  
1 24’  1 1 9*  

1 07*  1 03* 

93’  88*  

t30* 77s 

70’  G7’  

61 *  59’  
54’  52* 

48’  46f 

43,  41 *  

38* 3G*  

Note:  *  Values which  have involved extended time extrapolation )  

()  Values which  have involved extended stress extrapolation )  
See notes on  page 
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ISO/TR 7468-1 981  (E)  

Stress,  N/mma 

-0.1  -0.08 -0.06 -0.04 -0.02 

P ((3)  = 
logt-  1 1 .69261 3 

T-  600 
= a + b (log a)  + c (log u1 2 + d (log d3 + e (log aI4 

9% cr,  1 % MO STEEL (ANNEALED)  -  TEMPERATURE RANGE 450-650°C 

(R/21 63)  

29 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7468-1 981  (E)  

9% Cr,  1 % MO STEEL (Normal iaed and tempered)  

Properties agreed May 1 975 
(Based on IS0 document ISO/TC1 7/SClO/ETP-SG 
(Secretariat 98)  1 32)  

Supersedes IS0 document ISO/TCl7/SClO/ETP-SG(Secretariat 25)  30 

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Chemical  
Composi tion  
% (m/m)  

I lent 
Treatment 

l ’wducts 

Detai ls of Materials 
Actual ly Tested 

C 0.06 -  0.1 8 
si  0.1 0 -  0.85 
Mn  0.33 -  0.60 
P 0.01 0 -  0.028 
S 0.004 -  0.034 
Cr 8.24 -  9.81  
MO 0.80 -  1 .22 
Al  (met)  0.001  -  0.020 
Ni  0.0s -  0.37 

900 -  1 01 0°C AC ’  T700 -  800°C 

Range for which  Data are 
Expected to Apply 

Agreed by TCl7/SCl  O/ETP 

min  max 
0.1 8 
1  .oo 

0.30 0.60 
0.030 
0.030 

7.SO 1 0.00 
0.80 1 .20 

0.020 

9OO/lOOO”C AC andTempered 
700/800°C 

Al l  wrought 
product forms 

QI~AN’I ’ ITY AXD DI ’RATION OF DATA L’PON WHICH THE PROPERTIES ARE BASED 

Test Duration.  h  

Temperature 
'C Cl0 000 

1 0 ooo-  20 ooo- 30 ooo-  
20 000 30 000 so 000 >so 000 

Number of Test Points Avai lable 

SO0 1 50 31  9 5 1  
SSO 1 67 26 1 5 1 2 2 
son 1 57 20 3 1  
RSO 38 s  1  

:\\‘k:RAGE RI ‘PTlRk:  STRESSES N/mm2 

rwnperature 
“C 

1  o 000 h  

420 (1 03) ’  
1 30 (41 G) ’  
1  1  0 (R 75) '  
. 1 50 (3.1 0)  
lG0 (308)  
1 70 231  
1 90 2X 
1 90 233 
so0 21 3 
i l  0 1 94 
,520 1 76 
,530 1 80 
. -I4 0 1 .1 5 
. i r,O 1 30 
X0 1 1 7 
5 70 1 03 
Tr 3 0 90 
i90 73 
GO0 GG 
GlO i4 
G20 4s 
630 37 
640 32 
650 28 
660 25 
670 23 

30 000 h  SO 000 h  

(428)* (41 2) ’  
(384) '  (369) ’  
(345) '  (331 ) '  
(31 2)  299 
282 270 
250 .245 
232 222 
21 1  201  
1 91  1 81  
1 73 1 64 
1 5G 1 47 
1 41  1 31  
1 26 1 1 6 
1 1 1  1 02 
98 88 
84 7s 
71  62 
s9 SO 
48 41  
39 34 
33 30 
29 26 
26 24 
24 (22)  
(22)  (20)  
(20)  (1 % 

1 00 000 h  1 50 000 h  200 000 h  

(390)f 
(349)* 
(31 3) ’  
282* 
254'  
229* 
207 
1 87 
1 68 
1 50 
1 34 
1 1 8 
1 04 
89 
75 
62 
SO* 
40'  
34'  
29* 
26* 
23'  

cw* 
rw* 
(lg)* 
(1 8)* 

(377) '  
(337)* 
3021  
272'  
21 5f 
220'  
1 98’  
1 78* 
1 60’  
1 43’  
1 26’  
1 1 1 * 
96’  
81 ’  
68'  
55f 
44'  
36'  
30'  
27* 
24'  

Gm* 
(21 ) ’  
(1 9) ’  

(368) '  
(329)* 
296'  
265* 
238'  
21 4.  
1 92’  
1 72’  
1 54’  
1 37’  
1 21 ’  
1  OS* 
90’  
76'  
62'  
so* 
40'  
9 R  l  

29’  

2.5'  
23* 

(21 ) ’  
(20) ’  

Note:  l  Values which  have involved extended time extrapolation )  
()  Values which  have involved extended stress extrapolation )  

See notes on page 2 

2.50 OOOh 

(361 )* 
(322)" 
289* 
269'  
233* 
209* 
1 87'  
1 68* 
1 49* 
1 32* 
1 1 6* 
1 01 * 
86* 
71 * 
38* 
46* 
37t 
31 '  
27* 
24* 

(22) ’  
wo*  
(1  w* 
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ISO/TR 7468-1 981  (E)  

Strese,  N/mm’  

500 

60 

40 

30 

20 

-0.08 -0.06 -0.04 -0.02 

P (u)  =  
log  t-  1 3.843828 

T-  550 
=a +b (log  (3)  +  c ( log  up +  d  ( log  u)3 

9% Cr,  1 % MO STEEL (NORMALISED AN-D TEMPERED)  -  TEMPERATURE RANGE 420-670% 

(R/21 65)  
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ISO/TR 7468-1 981  (E)  

1 2CrMoV(Wl  STEEL (Rm =  690/640 N/mm2)  

Properties agreed May 1 969 

(Based on  IS0 document ISO/TCl  ‘ l /SClO/ETP-SG (Secretariat 24)  29)  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Chemical  

Composi tion  

% (m/m)  

Heat 

Treatment 

products 

Detai ls of Materials 

Actual ly Tested T 
C 

Si  

Mn  

P  

S 

Cr 

Ni  

MO 

V 

W 

0. 1 6 -  0.24 

0. 1 7 -  0.50 

0.32 -  1 .20 

0.005 - 0.034 

0.004 - 0.024 

1 0.50 - 1 3.30 

0.02 - 0.90 

0.51  - 1 .39 

0.21  - 0.40 

0.40 - 0.82 
1 000 -  1 1 20-C AC +  T 700-  

Range for which  Data are 

Expected to Apply 

Agreed by TCl I I /SClO/ETP 

min  

0. 1 7 

max 

0.23 

0.50 
1  .oo 
0.030 

0.030 

1 0.00 1 2.50 

0.30 0.80 

0.80 1 .20 

0.25 0.35 

I  0.70 

1 020 -  1 070°C AC and  

Form 

Bars 

Tubes 
Forgings 

800°C 
Size,  mm 

1 8 - 1 90 dia 

4.76 - 40 thk 
1 6.5 - 25 dia 

tempered 660 -  760°C 

Tubes 

Thin  section forgings 

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

AVERAGE RI :PTL’RE STRESSES.  N/mm2 

Temperature 

“C 

500 

51 0 

520 

530 

540 

550 

560 

570 
580 

590 

600 

61 0 

620 

630 

61 0 

650 

1 0 000 h  30 000 h  50 000 h  

294 271  261  

274 250 238 

2.53 226 21 7 

232 208 1 95 

21 3 1 87 1 75 

1 92 1 68 1 55 

1  73 1 48 1 36 

1 54 1 30 1 1 9 

1 36 1 1 3 1 02 

1 1 9 97 87 

1 01  81  74 

87 70 62 

72 58 51  

63 49’  w* 
63 (41 )* (35)* 

-1 6 (R6)* (30)$ 

1 00 000 h  1 50 000 h  200 000 h  250 000 h  

248 239*  234*  229* 

225 21 9*  21 3*  208* 

202 1 97*  1 90*  1  SE’  

1 80 1 75*  1 67*  1 61  

1 59 1 50* 1 43* 1 37,  

1 39 1 28’  1 228 1 1 7*  

1 21  1 1 0*  1 04* 1 00*  

1 04 94’  s9*  84’  
88 SO* 76*  72*  

75 68* 64’  60*  

63 57c 53*  501 ’  

52 48* (44)* (41 ) ’  

W)  (39) ’  (36)* (33)* 

* Values which  have involved extended time extrapolation  )  
See notes on  page 2 

0 Values \vhich have involved extended stress extrapolation )  
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ISO/TR 7468-1 981  (E)  

Stress,  N/mma 

-0.25 -0.30 -0.35 -0.40 -0.45 -0.50 -0.55 

x (1 0-l )  P(u)  =  
log  r -  1 3.36 

T-600 

1 2% Cr-MO-V-(W)  STEEL (R,  = 690/840 N/mm’)  

Temperature Range 500-650°C 

(791 6)  

33 
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ISO/TR 7468-1 981  (El  

34 

1 2CrMoV(W)  STEEL (Rm =  790/940 N/mm2)  

Properties agreed May 1 969 

(Based on  IS0 document ISO/TCl7/SClO/ETP-SC (Secretariat 24)  29)  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Detai ls of Materials 

Actual ly Tested 

C 

Si  

Ml l  

P  

S  

Cr 

Si  

MO 

v 

W 
1 000 -  1 1 s 

0. 1 8 -  0.25 

0.21  -  0.50 

0.37 -  1 .39 

0.01 1  -  0.027 

0.008 -  0.027 

1 0.50 -  1 3.50 

0.02 -  0.78 

0.95 - 1 .35 

0. 1 5 - 0.48 

0.40 - 0.59 

AC + T 600 - 

r Range for which  Data are 

Expected  to Apply 

Agreed bv TCl7/SCl  O/ETP 

& max 

0.23 

0. 1 5 0.40 

0.30 1  .oo 

0.040 

0.040 

1 1 .00 1 2.50 

0.30 1 .0 

0.70 1 .20 

0.20 0.35 

0.70 

1 020 -  1 07O’C OQ or W 

tempered 680 -  78O’C 750°C 
1  L 

Form I  
-.  
Size.  mm 

Bars 1 9 - 1 50 dia 
Forgings 1 6.5 - 23 dia 

Thick section  forgings 

Ql ’ANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

Test Duration.  h  
Temperature 1 0  ooo-  20 ooo-  30 ooo-  

“C <lo 000 20 000 30 000 50 000 
z-50 000 

Number of Test Points Avai lable 
500 7 2  1  1  

5 5 0  56 1 4 4 5  4 
GO0 53 6 2 1  

650 1 9 

A\\‘ERA(;E RI ’ l ’TI ’RE STRESSES.  S mm2 

Trmprrntuw 

‘C 
51 1 0 

51  I )  

5’20 

531 1  

54 0 

660 

5fi  0  
570 

580 

590 

600 

61 0 

620 

I iXJ 

6.4 0 

650 

1  I I  000 h  30 000 h  50 000 h  1 00 000 h  

3fi2 333’  322*  301 ’  

331  301 ’  287*  265*  

303 2 72’  256*  231 *  

274 242 226 201  

2.46 21 5 1 99 1 76 

221  1 90 1 75 1 52 

1 97 1 68 1 53 1 32 

1 74 1 46 1 32 1 1 3 

1 53 1 27 1 1 3’  95’  

1 32 1 07 951  79’  

1 1 3  SO 784 66’  

97 75 63’  52’  

91  60 49’  

68 1 8’  

57 ptq*  

48 (32)* 

1  Values which  have involved extended time extrapolation  )  

)  

(  )  Values which  have involved extended stress extrapolation )  

1 50 000 h  

28G* 

249’  

21 s*  

1 90*  

1 66*  

1 42* 

1 22*  

1 04*  

87t 

72* 

55*  

46*  

200 000 h  

276*  

239*  

209*  

1  e.2*  

1 58’  

1 34* 

1 1 5*  

97*  

90*  

66;  

52*  

41 *  

See notes on  page 2 

250 000 h  

268’  

231 *  

201 1  

1 76*  

1 51 *  

1 2tX*  

1 09’  

92’  

76*  

61 *  

48* 

(38)* 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

Stress,  N/mm’ 

500 

1 00 

80 

60 

40 

30 

20 

1 0 
-0.25 -0.30 -0.35 -0.40 -0.45 -0.50 -0.55 

x (1 0-l )  P (u)  =  
log  t -  1 3.04 

T-600 

1 2% Cr-MO-V-(W)  STEEL (R,  = 790/940 X’mrn’i  

Temperature Range 500-650°C 

(791 7)  
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ISO/TR 7466-1 961  (E)  

1 8Cr 8Ni  STEEL 

Properties agreed May 1 969 

(Based on  Is0 document ISO/TC1 7/SClO/ETP-SG (Secretariat 26)  31 )  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Chemical  
‘Composi tion  

% (m/m)  

Heat 

Treatment 

Products 

I  

Detai ls of Materials 

Actual ly Tested 

C 0.04 -  0. 1 0 

Si  0. 1 8 -  0.90 

Mn  0.34 - 1 .92 

P  0.01 2 -  0.034 

S 0.004 -  0.031  

Cr 1 5.59 - 1 9.67 

Ni  7.79 - 1 2.70 

1 .  1 050oCAC 

2.  982-  1 1 35OC Q 

3.  1 093’C WQ +  T 871 -  995OC 

Form Size,  mm 

Bars 1 2.5 - 40 dia 

Plates 75 thk 
Tubes 8.5 -  25 thk 

Forgings 52 thk 

Range for which  Data are 
Expected  to Apply 

Agreed by TC1 7/SClO/ETP 

mi l l  I l l&X 

0.04 0. 1 0 

1 .00 

2.00 

0.045 

0.030 

1 7.00 20.00 

8.00 1 3.00 

980 -  l lOO°C AC 

OQ or WQ 

Al l  wrought 

product forms 

9UANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

r Test Duration,  h  r 
I  

Temperature 
1 0 000 

1 0 ooo-  20 ooo-  30 ooo-  
oc <  

20 000 30 
000 

50 
000 >  50 000 

Number of Test Points Avai lable 

566 1 9 1  1  

600 27 1  

649-650 1 79 6 

700 29 1  

732 1 8 1  1  

AVERAGE RUPTURE STRESSES,  N/mm2 

Iemperature 

oc 

550 

560 

570 

580 

590 

600 

61 0 

620 

630 

640 

650 

660 

670 

680 

690 

700 

1 00 000 h  250 000 h  1 0 000 h  30 000 h  50 000 h  1 50 000 h  200 OOOh 

1 76 1 47;  1 34*  1 08*  1 02* 

1 64 1 35f 1 23*  99’  93’  

1 52 1 26* 1 1 3*  89*  84’  

1 42 1 1 5:  1 03* 81 *  76’  

1 31  1 05* 94* 74’  G9*  

1 22 96*  85* 67’  62*  

1 1 3 88*  78’  60*  56’  

1 04 80*  72* 54*  50*  

95 74 65’  49’  45* 

87 67 58’  43’  (40)* 
79 61  52’  WV*  (35)* 
73 55 47*  (34)* (31 )* 
67 50 41 *  (30)* (27) ’  
61  44’  (36)* (26)* (24)f 
55 (40) ’  W)* (23) ’  (21 ) ’  
48 (35)* (27) ’  (20) ’  

I n  analysing  the data on  austeni tic steels,  the Secretariat made no di fferentiation  between boron-containing  and  

boron-free casts.  However,  attention  is drawn  to the fact that boron-containing  steels normal ly exhibi t h&her 

properties than  boron-free steels.  

1 1 5*  

1 05;  

981  

89* 

81 ’  

74* 

68’  

61 ’  

55*  

50’  

45+ 

(40) ’  

(35)* 

(30)* 
(W* 
(23)* 

97* 

88;  

79* 

73* 

66* 

59* 

53* 

47’  

42* 

(37)* 

(33) ’  

w)*  

(25)* 

w)* 

*  Values which  have involved extended time extrapolation  

( )  Values which  have involved extended stress extrapolation  
i  see notes on  page 2 
)  
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fSO/TR 7468-1 981  (E)  

Stress,  N/mma 

500 

400 

300 

200 

1 50 

1 00 

80 

60 

40 

30 

20 

0. 1 22 0. 1 26 0. 1 30 0. 1 34 0. 1 35 0. 1 42 (l . l . l (;  I  ’  1  : ;  I  :  0. 1 54 

x ( lOE)  P ((3)  =  T ( log  t +  1 0.94)  

1 8% Cr 8% Xi  STEEL 

Temperature Range 550-700°C 

(791 8)  

37 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7488-1 981  (E)  

1 8% Cr.  1 2% NiMo STEEL 

I ‘ rmprmturc 
1 0 000 h  30 000 h 200 000 h 

‘C 
50 000 h 1 00 000 h  1 50 000 h  

550 226 1 96’  1 87* 
560 208 1 80’  1 71 * 
570 1 92 1 60’  1 52’  
580 1 75 1 4’  1 39 
5l lO 1 58 1 32 1 24 
GOI I  1 42 1 1 8 1 1 0 
I i 1  I I  1 28 1 06 97 
1 1 20 1 1 5 96 86 

I i30 1 03 86 76 

fi40 91  76 68 

fB.50 80 69 60 

cicin  72 60 53 

I i70 63 53 47 

GHO 56 46 41 * 
cino 50 41  36'  

-00 45 37 32'  

71 0 40 33 28* 

720 36 30 (25)* 

730 32* 27* (24)* 

'40 29'  (25) ’  PI ) * 
750 30.  (26) '  (23)* 

g the data,  the le no di ffere latlon betwee boron-contal  
to the fact that boron-containing &eels normal ly exhlbft higher propertles compared wi th  boron-free steels.  

Note:  l  Values which  have involved extended time extrapolation )  
()  Values which  have involved extended stress extrapolation )  See notes On  page ’  

260 
245 

226 

21 1  
1 95 
1 79 
1 64 
1 49 
1 36 

1 23 
1 1 1  
99 
89 
nn  
74 

65 

59 

53 

48 

44 

39 

cretariat m  

243 

224 

204 

1 87 

1 71  
1 55 
1 39 
1 25 
1 1 2 
1 00 
89 
79 
‘2 
64 
57 

51  

46 

41  

371  

33'  

1 81 * 
1 65* 
1 46* 
1 33 
1 1 6 
1 03 
91  
80 

71  

63 

56 

49 

43 

38'  

33* 

29* 

CW* 
(24) '  

w* 
(ro)* 

In  analy!  3 In,  kg  and boron-free steels.  However,  attention is drawn 

Properties agreed May 1 975 
(Baaed on IS0 document ISO/TCl7/SClO/ETPSG@ecretariat 27)  32)  

Updated as IS0 document ISO/TC1 7/SClO/ETP-SGgecretariat 1 04)  1 38 

Chemical  
Composi tion  
% (m/m)  

I ieat 
Treatment 

Products 

IF !  -  STEEL TO WHICH THE PROPERTIES APPLY 

Detai ls of Materials 
Actual ly Tested 

Range for which  Data are 
Expected to Apply 

Agreed by TCl ’ I /SClO/ETP 

C 
Si  
Mn  
P 
S 
Cr 
MO 
si  

0.01 8 -  0.1 0 
0.1 8 -  0.84 
0.30 -  2.06 

0.009- 0.044 

0.003 -  0.035 

1 5.80 -  1 9.02 
2.00 -  3.35 

8.99 -  1 4.70 

min  max 
0.04 0.1 0 

1 .00 
2.00 
0.045 

0.030 

1 6.00 1 8.50 
2.00 3.00 

1 0.00 1 5.00 
B 0.0001 -  0.008 
N  0.01 5 -  0.070 

1 .  927 -  1 400% AC 
2.  1 000 -  1 1 25°C OQ 
3.  1 050% AC + T600 -  850°C 

95O/l lOO”C AC,  CQ or 

QI ‘AXITY AXl  DLXATION OF DATA ON WHICH THE PROPERTIES ARE BASED 

I  I  Test Duration.  h  I  
I  

Temperature 1 0 000 -  20 000 -  io 000 -  50 000 -  

"C 
<lo 000 

20 000 30 000 50 000 70 000 
MO 000 

Number of Test Points Avai lable 

I i00 531  97 42 37 1 7 1 0 
I i25 1 00 42 22 1 5 6 

650 

ti75 

700 

732 

774 

74 

461  
54 

1 1 0 43 26 1 5 5 

7 4 6 3 

67 1 1  1 2 1  
1  

81 6 I  70 1  2 I  I  I  

A\‘E:RAGES RUPTVRE STRESSES N/mm2 

250 000 h  

1 76* 
1 59* 
1 40* 
1 27'  

1 1 0* 
97’  
86'  

76* 

67* 

59* 

52* 

46'  

40* 

35'  

31 '  

28* 

(25) '  

(23)* 

Pl)* 
(1 %'  

38 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7468-1 981  (E)  

Stress,  N/mm’  

500 

400 

300 

200 

1 50 

“’  . ,  c--t-=-  

80 

60 

20 

1 0 

-0.1 4 -0.1 6 -0.1 8 -0.20 -0.22 -0.24 -6.26 -0.28 -0.30 

x(1 0-l )  P(a)  =  log  t -  1 3.72 

T-500 

1 8% Cr,  1 2% NiMo STEEL -  TEMPERATURE RANGE 550-750°C 

(R/791 9)  

39 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7468-1 981  (E)  

1 8Cr 1 ONiTi  STEEL (Solution treated 950/1 07O’C)  

Properties agreed May 1 969 
(Based on IS0 document 1 SO/TCl7/tXlO/ETP-SG (Secretariat 1 8)  23)  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Chemical  
Composi tion 
% (m/m)  

Detai ls of Materials 
Range for which  Data are 

Actual ly Tested 
Expected to Apply 

Agreed by TC1 7/SClO/ETP 

mln  maX 
C 0.04 -  0.082 0.04 0.1 0 
Si  0.076 -  0.86 1 .00 
Mn  0.1 72 -  2.00 2.00 
P  0.01 2 -  0.038 0.045 
S 0.003 -  0.032 0.030 
Cr 1 7.06 -  20.00 1 7.00 20.00 
Ni  9.1 5 -  1 3.00 9.00 1 3.00 
Ti  0.30 -  0.62 4x%C 0.60 

Heat 
Treatment 

Products 

1 .  954 -  1 08OoC AC 
2.  954 -  1 08O’C WQ 

3.  1 035 -  1 066°C + T 843oC 

Form Size,  mm 

Plates 1 5 -  32.5 thk 
Tubes 7-1 9thk 
Bars 1 5 -  22 dia 
Forgings 25 -  300 thk 

956-1 0709:  AC or OQ 
WQ 

Al l  wrought 
product forms 

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

Temperature 
“C Cl0 000 

Test Duration,  h  

1 0 ooo-  20 ooo-  30 ooo-  
>50 000 

20 000 30 000 50 000 

Number of Test Points Avai lable 

600 64 6 
649/650 1 59 5 
700 38 1  1  

AVERAGE RUPTURE STRESSES,  N/mm’  

Temperature 
“C!  

570 

580 

590 

600 

61 0 

620 

630 

640 

650 

660 

670 

680 

690 

700 

1 0 000 h  
--  

1 85 

1 70 

1 56 

1 42 

1 30 
1 20 

1 1 0 

1 01  

92 

82 

74 

65 

(57)  

(48)  ~  

30 000 h  50 000 h  

1 54* 1 39* 

1 41  1 27* 

1 28 1 1 7* 

1 1 8 1 07* 

1 07 97* 

98 87* 

88 77f 

79 69* 
71  60* 

61  (52)* 

(53)  (44)* 

(46)* (37)* 

(40)* (32)* 

(34)* (27)* 

1 00 000 h  

1 23* 

1 1 2’  

1 02;  

921  

82* 
74’  

64* 

(55) ’  

(47) ’  

(4O) j  

(36)* 

(31 )* 

(27)f 

(23)* 

1 50 OOOh 200 000 h  250 000 h  

1 1 2* 

1 02* 

93* 

83’  

73’  

64* 

(55)* 

(47)* 

(41 ) ’  

(35)* 

(30)* 

1 06* 

96* 

86* 

76* 

67’  

58* 

(50) ’  

(43)* 

(37) ’  

(32) ’  

m* 

1 01 * 

92* 

81 * 

72* 

62’  

54’  

(46)* 

(40)* 

(34)* 

m*  

In analyshg the data on austeni tic steels,  the Secretariat made no di fferentiation between boron-containing and boron-  
free casts.  However attention i s drawn to the fact that boron-containing  steels normal ly exhibi t higher properties 
than boron-free steels.  

* Values which  have tnvolved extended time extrapolation )  
)  See notes on page 2 

(  )  Values which  have involved extended stress extrapolation )  

40 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

Stress,  N/mma 

1 0,  -u. lB -0.1 9 -0.20 -0.21  -0.22 

500 

400 

80 

x (lo-‘ )  P(a)  =  
log  t -  20.53 

T-1 00 

1 8% Cr lo’/2 Ni -Ti  STEEL (SOLUTION TREATED 950//1 07O”C)  

Temperature Range 570-700°C 

(791 3)  

41  
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7468-1 981  (E)  

1 80 lONiT STEEL (Solution treated 1 070/1 1 40oc)  

Properties agreed May 1 969 
(Based on IS0 document ISO/TC1 7/SClO/ETP-SG (Secretariat 1 8)  23)  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Detai ls of Materials 
Actual ly Tested 

Range for which  Data are 
Expected to Apply 

Agreed by TC1 7/SClO/ETP 

Chemical  
Composi tion  
% (m/n’)  

C 
3 
3ln  
P  
S 
Cr 
Si  
Ti  

0.04 -  0.09 

0.32-  0.04 

0.34-  1 .89 
0.009 -  0.033 

0.005 -  0.030 

1 7.20-  1 8.66 

9.1 5-  1 2.86 
0.31 -  0.63 

mtn  max 
0.04 0.1 0 

1 .00 
2.00 

0.045 

0.030 

1 7.00 20.00 

9.00 1 3.00 

4X9C 0.60 

1 070 -  1 1 40oC AC 

W or WQ 

Al l  wrought 
product forms 

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 
t I  

Tcmpcrnmrc Test Duration,  h  

'  OC 
IO onn 

1 0000-  20 ooo- 30000- 
4 >50 000 

20 000 30 000 50 000 
c 

Number of Test Points Avai lable 

600 GI  5 1  
G-4’)  /(i5n 2”s 7 2 

7nn 53 

:\\‘ERAGE RI ’P’ I ’ I ‘ I tE STRESSES,  S/mm’)  

:cmpcr;1 turc 
OC 

570 

3nn 

9!1 0 

GO0 

Gin  

G"0 ‘ .  

WO 

GI I )  

I i30 

GGO 

I i70 

6hO 

69 n 

700 I  

I  I )  nno h 

I97 

IX'7 

1 70 
1 3i  
l -1 5 
1 3-I  
I ”4 
1 1 1  
In1  

95 

HG 

77 

(70)  

(63,  

SO 001 1  h  

1 67'  

1 54 
l -1 2 
1 :m 

1 20 
1 09 
99 
90 
H2 
75 
1 671  

(GO) '  

(53)  

(1 7) '  

50 000 h  

1 54* 
1 42* 
1 30’  
1 20'  

1 1 0’  
1 00’  
91 ’  
82'  

7.5'  

(67) '  

(Go)* 

(54) '  

(47) '  

(42) '  

1 00 000 h  1 50 000 h  

1 37* 
1 26;  
1 1 6* 
1 06* 
97* 
88'  

701  

71 8 

(a)* 

(57) '  

(50) '  

(4-I ) '  

(39 ) *  

(34) '  

1 30’  
1 1 9’  
1 09* 
99* 
09’  
80:  

731  

(G5)* 

(57) '  

(50) '  

(44) '  

(38)* 

(33)* 

L 

r 
200 OOOh 

1 25* 
1 1 3’  
1 03* 

93* 

8.4'  

76* 

um* 
(GO)* 

(53)* 

(46) '  

(40)* 

(35) '  

(30)* 

250 OOOh 

1 201  
1 09* 
99* 
89* 
80* 

72s 

(64)* 

(57) '  

(50)* 

(43)* 

(37)* 

(32)* 

In  xnnlysing  the data on austcni tic steels,  the Secretariat made no di fferentiation bchveen boron-containing and boron-free 
c’ : l .st.s.  However attention i s drawn to the fact that boron-containing steels normal ly exhibi t higher properties than 
boron-l rcc steels.  

\‘ :~lucs xhich  have involved cxtcndxl  time cutrapolation )  
)  See notes on page 2 

I  ,  \‘ : l lues which  have involwd cxtcnded stress extrapolation )  

42 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

Stress,  N/mm2 

0.1 2 0.1 3 0.1 4 0.1 5 0.1 6 0.1 7 0.1 8 0.1 9 0.20 

x (1 06)  P(u)  = T(log  t + 1 4.24)  

la%,  Cr 1 0% Ni -Ti  STEEL (SOLUTION TREATED 1 070/1 1 40”C)  

Temperature Range 570-700°C 

(7920)  

43 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

1 8Cr IZNINb STEEL 

Properties agreed May 1 969 
(Baaed on IS0 document ISO/TCl7/SClO/ETP-SG (Secretariat 1 9)24)  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Detai ls of Materials 
Range for which  Data are 

Actual ly Tested 
Expected to Apply 

Agreed by TC1 7/SClO/ETP 

Chemical  min  max 
Composi tion  C 0.04 -  0.1 0 0.04 0.1 0 
% (m/m)  St 0.07 -  1 .00 1 .00 

Mn  0.31 -  2.00 2.00 
P 0.005 -  0.29 0.045 
S 0.007 -  0.030 0.030 
Cr 1 5.77 -  1 9.90 1 6.00 20.00 
Ni  9.00 -  1 3.55 1 1 .00 1 4.00 
Ni l  0.41 -  1 .1 4 1 OxBC 1 .40 . -  
1 .  1 050 -  1 lOO’C FC 
2.  1 000-l lOO°C AC 
3.  1 066°C AC -  cc 1 49OC/h  

T 885-899’C 
950-1 1 OO’C AC OQ or WQ 

Heat 

Treatment 
4.  1 01 0 -  1 1 00°C Q 
5.  1 05O’C WQ 
6.  1 038 -  1 093’C WQ + T 843 -  

954-T 

Products 
Form Size,  mm 

Plates Not stated 
Tubes 1 8 -  1 50 thk 
Bars 6.2 -  25 dia 
Forgings 20 -  1 00 thk 

Al l  wrought 
product forms 

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

Test Ini ration,  h  
Temperature 

% (1 0 000 
1 0 ooo-  

20 
ooo-  30 ooo-  

> 
20 000 30 000 50 000 

50 000 

Number of Test Points Avai lable 

/ 64;!50 / ;;;  1  2;  / 3 1  4:  
(i  
1  
3 

AVERAGE RUPTURE STRESSES,  N/mm2 

Temperature 
‘C 

540 
550 
560 
570 
580 
590 
600 
61 0 
620 
630 
640 
650 
660 
670 
680 
690 
700 

71 0 
720 

1 0 000 h  30 000 h  

243 
228 
21 5 
200 
1 86 
1 73 
1 59 
1 46 
1 34 
1 24 
1 1 4 
1 04 
95 
86 
77 

69 
61  
54 
46 

!a on austeni  
drawn to I  

~ -  (33)  

:  steels,  the Secretariat made 
a fact that boron-containing steels 

21 0’  
1 97 
1 84 
1 72 
1 59 
1 46 
1 33 
1 23 
1 1 2 
1 02 
92 
83 
74 
66 
58 
51  
44 
38 

In  analysing  the dal  
However attention i s 

50 000 h  

1 98’  
1 85f 
1 72* 
1 59* 
1 46 
1 33 
1 23 
1 1 1  
1 01  
91  
82 
74 
66 
58 
51  
44 
39 

(33)  
w4)  

1 00 000 h  

1 81 * 
1 68* 
1 54* 
1 42’  
1 29 
1 1 8 
1 06 
96 
86 
77 
69 
61  
53 
46 
40* 
35’  

(30)* 
(25)* 
Pa* 

no di fferenti  .  .  iation behveen boron-containing and boron-free casts.  
normatty exhibi t higher properties than boron-free steels.  

1 50 000 h  200 000 h  250 000 h  

1 71 * 1 64* 
1 58’  1 51 * 
1 45f 1 3a* 
1 32* 1 27* 
1 21  1 1 4;  
1 09 1 03* 
98 93* 
88 83’  
70 75* 
71 ’  66* 
63’  58* 
53’  51 ’  
48* 44* 
42* 38* 
36* (33)* 
(32) ’  WV*  
w9* (25)* 
(24)* Gw* 

1 59* 
1 46* 
1 33* 
1 22* 
1 1 0* 
99* 
88* 
79* 
71 * 
63* 
55* 
48* 
41 * 
36’  

@lb*  
(27)* 
(25)* 

L 

* Values which  have involved extended time extrapolation )  
)  See notes on page 2 

(  )  Values which  have involved extended stress extrapolation )  
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ISO/TR 7468-1 981  (E)  

Stress,  N/mma 

1 0 ,  
0. 1 3 0. 1 4 (1 . 1 5 rl . lR 0. 1 :  1 1 . 1 ’  0. 1 9 0.20 

x (1 0E)  P(u)  = T(log  t + 1 4.52)  

1 3’;  Cr 1 2’;  Xi-Nb Sl ‘EI I I .  

Temperature Range 540-  720°C -  

(7921 )  

45 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7466-1 961  (E)  

1 6Cr 1 6NiMoNb STEEL 

46 

Properties agreed December 1 971  
(Based on IS0 document ISO/TCl ’ I /SClO/ETP-SG (Secretariat 49)  56)  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

I  I  
Detai ls of Materials 
Actual ly Tested 

Range for which  Data are 
Expected tc Apply 

Agreed by TC1 7/SClO/ETP 

Chemical  
Composi tion  

% (m/m)  

Hc3t 
Treatment 

C 0.03 -  0.09 Si  0.1 2- 0.80 
Mn  0.1 1  -  1 .46 
P 0.01 2 -  0.023 
S 0.007 -  0.023 
Cr 1 5.90 -  1 7.27 
Ni  1 5.37 -  1 7.90 
Mo 1 .60-  2.43 
Nb 0.52-  1 .29 

1 .  1 000 -  l lOO°C AC 
2.  1 050 -  l lOO°C WQ 
3.  1 05O’C WQ 1  T 75O’C 

min  
0.  
0.30 
1 .00 

1 5.50 
1 5.50 
1 .60 

max 
0.1 0 
0.60 
1 .50 
0.045 
0.030 

1 7.50 
1 7.50 
2.00 

lOx%C 1 0x o/,c f 0.4 

1 000 -  1 1 OBC AC or WQ 

Al l  wrought 
product forms 

QI ’AsTITY AND DLRATI~N OF DATA UPON WHICH THE PROPERTIES ARE BASED -~  
r ,  Test Duration,  h  
Tem~,cr;tture ’  

OC 1 0 000 -  20 000 -  30 000 
-  

< in  no0 >50 000 
20 000 30 000 50 000 

Number of Test Points Avai lable 

ml0 I  :1  4 I  4 3 
fi51 1  InI  1 9 1 5 1 3 3 

;w . j  I )  4 2 :1  5 

;. io i  3  1  

A\‘ERAtiE Rl ’ I ’TI ‘ I IE STRESSES,  S, ‘mm 

1  ln  no0 h 
Tcmpcraturc 

OC 

Mm 
61 0 

63 

Cj ( l  

l i l  n  

WI  

win  

I i70 

WD 
G9n 
7on 

i l  n  

1 ’0 

i : io 

7-40 

i30 

760 

770 

780 

:vr wn  h  

““cl  
m 

IN  

1 71  

I  . j l  

1 43 
1 81  
1 20 

1 09 

99 

90 

H9 

7.5 

tiu  

Gl  
55 
50 
45 
40 --  

1 -7 1 73 

1 70 1 54 
1  9 4 1 36 
1 .4 0 1 25 
I "7 1 1 2 
1 1 1  1 01  
in3 90 
! I !2 91  
$3 73 

75 65 

67 57 

59 50 

53 44 
4 7'  39’  
41 ’  331  

37'  29* 
32’  26* 

29’  (23) '  

(25)* (20) '  

50 000 h  1 00 000 h  1 50 000 h  200 OOOh 250 000 h  

1 50 1 3.4’  
1 33 1 1 8’  
1 1 9 1 03'  

1 05 DO’  
93 78'  

83 69’  
74 60’  

65 52'  

58 45 
50 39 
44 34 
38 30 

33 26 

26'  WV* 
(25) '  (20) ’  
(22) ’  (1 7) ;  

1 24’  1 1 6* 
loR* loo* 
94’  86* 

81 * 75* 

71 ’  65* 

61 '  56* 53’  4a* 

46'  41 * 

40'  36'  

34* 31 '  30’  26* 

(25) '  (23~ 

(23) ’  (20)* 
(20) ’  (1 7) '  

(1 7) '  (1 5) '  

.n  nnalvsing  the data on austeni tic steels,  the Secretariat made no di fferentiation between boron-containing and 
xi i -on-free casts.  However,  attention i s drawn to the fact that boron-containing  steels normal ly exhibi t higher 
properties than boron-free steels.  

t Values which  have involved extended time extrapolation 
!  See notes on page 2 

0 Values which  have involved extended stress extrapolation )  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO/TR 7468-1 981  (E-1  

Stress,  N/mm2 

P(a)  =  
log  t -  8.71 5 

T-700 

1 6% Cr 1 6% Ni -Mo-Nb STEEL 

Temperature Range 600-780°C 

(7922)  

47 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

3ONi  2OCrTIAl  STEEL 

Properties agreed May 1 972 

(Based on  IS0 document ISO/TCl ’T/SClO/ETP-S (Secretariat 53)  60)  

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY 

Range for which  Data are 

Expected  to Apply 

Chemical  

Composi tion  

% (m/m)  

Detai ls of Materials 

Actual ly Tested 

I  

Agreed by TCl ’ I /SCi i /ETP 

min  I l l tlX 

- 0. 1 0 

1 .00 

1 .50 
0.045 

0.030 

1 9.00 23.00 

30.00 35.00 

Heat 

Treatment 

Products 

C 0.02-  0. 1 0 

Si  0.25 - 0.75 

Mn  0.40 - 1 .31  

S  0.003 - 0.01 4 

P  0.00’7 - 0.025 

Cr 1 9.20 - 22. 1 6 

Nl  30. 1 0 - 35.20 
Al  0.085 - 0.58 0. 1 5 0.60 

Ti  0.29 - 0.61  0. 1 5 0.60 

980 - 1 1 50°C AC 1 050 - 1 1 50oC AC 

Form 1  Size,  mm I  

Tubes 

Bars 

Forgings 

Plates 

1 .65-  1 8thkx 

1 5.9 -  21 6 dia 
1 9 -  31  dia 

254 -  305 dia 

20.6 - 63.5 thk 

Al l  wrought 

product forms 

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED 

r Test Duration,  h  

Temperature 1 0 000 -  20 000 - 30 000 - 
000 oc <lO 000 

20 000 30 000 50 000 >50 

I  I  Number of Test Points Avai lable I  

600 72 3 6 3  

649-650 1 20 1  

700-704 1 79 1 6 6  2 

750 54 5 4 

800 1 1 6 1  1  
900 1 46 9” 

r 
AVERAGE RUPTURE STRESSEl  

I  1 0 000 h  
remperature 

oc 

550 
560 
570 
580 
590 
800 1 32 
61 0 1 22 
620 1 1 3 
630 1 @4*  
640 95* 

650 88* 
660 80* 
870 74* 
680 68 
690 62 
700 57 
71 0 52 
720 -1 8 
730 43 
740 40 

750 36 

780 34 
770 31  
780 29 
790 26 
800 24 

81 0 22 
820 20 
830 1 8’  
840 1 6*  

850 (1 4)* 

In  analysing  the 
However,  attent:  

*  Values which  have involved extended time extrapolation  

)  Values which  have involved extended stress axtrapolation  

223 
207 
1 92 
1 77 
1 64 
1 52 
1 41  
1 30 
1 21  
1 1 2 

1 03 
95 
87 
80 
74 
68 
62 
57 
53 
48 

44 

40 
37 
34 
32 
30 

27 
25 
33 
21  

1 9 

:a on  austeni l  
is drawn to 

30 000 h  

1 97*  
1 82;  
1 68*  
1 55 
1 43 

50 000 h  

1 85’  
1 71 *  
1 58*  
1 46 
1 35 
1 24 
1 1 4 
1 05 
97*  
89*  

81 ’  
75;  
68’  
63 
57 
52 
48 
43 
40’  
36* 

34’  

31 ’  
29’  
28* 
24* 
22* 

20* 
1 8’  

( i f;* 

steels,  the Secretariat made no di fferentiation  between  boron-containing  and boron-free steels.  
2  fact that boron-containing  steels normal ly exhibi t h igher properties than  boron-free steels.  

.  

4 N/mm2 

1 50 000 h  1 00 000 h  

1 71 *  
1 57*  
1 45*  
1 34*  
1 23*  
1 1 4*  1 08’  
1 04’  99’  
98*  go*  
88’  83’  
80*  76* 

73’  69;  
67* 63* 
61 *  58’  
58’  53f 
51 *  48’  
47* 43’  
42* 40*  
39* 36* 
36’  34* 
33* 31 *  

30:  28* 

28*  26’  
25’  24* 
23’  21 *  
21 *  1 9’  
1 9*  1 7;  

1 7’  
1 5’  (: :F 

See notes on  page 2 

1 83*  1 58*  1 54’  
1 50*  1 45’  1 41 *  
1 38*  1 34*  1 30* 
1 27*  1 23*  1 20* 
1 1 7’  1 1 3*  1 1 0’  

1 04’  1 01 ’  
95*  92* 
87*  84* 
79” 77* 
72*  70* 

66’  64’  
60*  58* 
55*  53* 
50’  48* 
46’  44* 
41 ’  40*  
38;  37* 
35*  34* 
32’  31 *  
30’  29* 

27’  26’  

25* 24’  
22’  21 ’  
20*  1 9+ 
1 8*  
1 6’  : ; :  

(1 4)* 

200 000 h  250 000 h  

4% 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



ISO/TR 7468-1 981  (E)  

Stress,  N/mm2 

60 

1 0 
0.9 1 .0 1 .1  1 .2 1 .3 1 . -l  1 .5 1 .6 

(x 1 04)  P  (a)  = (T-  250)  (log t + 1 2.52)  

3Oq Ni  20’3 Cr-T&Al  STEEL 

Temperature Range 550-  85pC 

(7904)  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 


