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ISO/TR 7468-1981 (E)

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

INTRPDUCTION

1SO ODATA No. 1 published in 1975 contained average stress rupture values for 19 grades{of.steel. Since that t{me, additional
data Have been analysed or assessed for several of these grades, and for 3 further grades, The new and revised stress rupture
valueq and updated asterisks, as indicated in the following table, agreed by ISO/TC:17/SC 10 in May 1975, are included in
this document, which therefore contains the stress rupture values for all boiler;and pressure vessel steel§ at present in
1SO 2604/1 to 1SO 2604/1V (1975). The master curves used for the derivation of the values, for times of 10 00( to 250 000 h,
are aldo shown. The values contained in this document will be subject to reviéw as more data become available.

Stepl Page
Cafbon steel Revised values 4
(Selmi killed and Si killed)
Cafbon steel Revised values 6
(Siland Al killed) :
Cafbon manganese steels Revised values 8
Cafbon steel — Stress relieved Revised values 10
Cafbon manganese steel — Stress relieved Revised values 11
0.3 % Mo steel Updated asterisks 12
0.4 % Mo steel New values 14
1/2% Cr 1/2 % Mo 1/4 % \[ steel Updated asterisks 16
5 % CrMo steel
— Annealed New values 24
— Normalised.and tempered New values 26
9% Cr 1 % Mo steel
— Annealed Revised values 28
— MNormalised and tempered Revised values 30
181% €r 12 % NiMo steel Updated asterisks 38

Notes on tables

1 Chemical composition

The limits of chemical composition for which the properties apply are the ranges of chemical composition of the test material
used in the assessment, except where these fall within the relevant range specified in 1SO 2604/1 to 1SO 2604/1V (1975). In
such cases the specified limit is listed.

2 Quantity and duration of data

The quantity 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 available, which are given in the appropriate
ISO/TC 17/SC 10/ETP documents, reference to which is made at the top of each set of tables. ‘
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3 Extrapolation

The values given in the tables are average stress rupture values derived in accordance with ISO/TC 17/SC 10/ETP — SG/N 58,
and the data show a + 20 % scatter about this average value.

The extent to which test data can be reliably extrapolated depends on the number and duration of the tests. Three basic
factors are involved : temperature, time and stress. Experience suggests that reliable 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 minimum duration.

a) ExTeEN

The confidg

DED TIME EXTRAPOLATION

nce which can be placed upon such properties will be related to the extent of extrapolation,andéxtrapolations

exceeding approximately three times the above minimum duration are described as “extended time extrapolalions”.

Stress ruptu
time extrap

blation” is applied.

re properties are normally listed at the time intervals shown in the table below, which defines where "‘ex

ended

Test duration

(in hours) exceeded by

ation’’ is appl!

ed

data points frbm 5* casts at tempera- 80 000 70 000 50 000 30.000 20 000 10 000
tures within 25 ° C of that specified

Durations (infhours) beyond which

the term “extended time extrapol- 250 000 200 000 150 000 100 000 50 000 30 00

* Results fron|
involved “‘exte
report. When sy

tests in progress may be included if above the lower 20 % scatter band limit at the appropriate duration. Values which|have
ded time extrapolation’’ are marked with an asterisk in the'table of estimated average rupture stresses contained ir] this
ch values are used, account should be taken of the quantity<and duration of the test data on which they are based.

b) EXTENDED STRESS EXTRAPOLATION
This applies where values have been obtainethby 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 with other values, are phown
in parentheases. The numbers of test points shown in the tables of quantity and duration of data include results frofn tests
still in progyess where these lie above'the lower 20 % scatter band limit.

Abbreviations used in the tables
AC airjcooled
FC fufnace.cooled
Q quenched
oQ oil quenched

waQ water quenched

T tempered

iso isothermally transformed

thk thickness

dia diameter

sq square
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Symbols used in the equation of the parametric master curve
P (0) creep rupture parameter
T temperature, K
logt logq g of time to rupture, h
o stress, N/mm?2
NOTES

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

2 Thiroughout this document, a point is used as the decimal sign.
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CARBON STEEL (Semi killed and Si killed)

Properties agreed March 1974 ‘
(Based on ISO document ISO/TC17/SC10/ETP-SG(Secretariat 82) 100)
Supersedes ISO doc -t ISO/TC17/SC10/ETP-SG(Secretariat 23) 28

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY
Range for which Data are

Details of Materials

J
Actually Tested Agreed by TC17/SC10/ETP
Chemical nin max
Composition C 0.07 - 0.24 - 0.30
% (m/m) Si 0,005 - 0.330 - 0.50
Mn 0.32 - 0.80 — 0.40 -
P 0.003 - 0.048 - 0,050
S 0,003 - 0,050 - 0.050
Heat 1. 899 -~ 950°C AC 1, Normalised
Treatment 2. 850 - 920°C AC 2. Normalised and Tempered
+ 3. Hot Finished
T500 - 690°C 4. Hot Finished and Temperedt
+ See page 10
Products Form Size, mm
Plates 18 - 75 thk
Tubes 6.5 - 435 thk
x 25 - 191 dia All'wrought
Bars 178 - 305 thk product forms
+16 - 25 dia
Forgings 25 - 146 thk
x 575-1194 dia

QUANTITY AND DURATION OF DATA UPON WHICH\THE PROPERTIES ARE BASED

Test Duration, h
Tem‘jgm“’re <10 000 10 000~ 20 000 - 30 000 - 50 000~ >70 000
20 000 30 000 50 000 70 000
Number of Test Points Available
400 292 41 18 19 6 2
450 461 55 16 7 3 1
500 463 33 .16 9 4 3

AVERAGE RUPTURESTRESSES N/mm?

Tem‘fg rature 107000 h 30 000 h 50 000 h 100 000 h 150 000 h 200 000 h 250 000 h
38 277 251 238 219 207 199+ 192*
39 255 228 215 196 184 175+ 167+
40 233 206 193 173 166 151k 143%
410 213 185 1M 151 137 128* 121*
420 193 164 150 129 . 116 107* 101*
430 173 144 129 109 98* 90* gd*
440 154 124 110 92 82+ 6% T1*
450 136 107 94 78 T0% 64* 60*
460 118 91 80 67 60* 55+ 50%
470 102 79 69 57 50% 4%

480 89 68 60 48
490 7 59 51

500 68 51 4

510 60 4

520 52

Note: * Values which have involved extended time extrapolation )

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

—= This minimum Mn level was selected since lower levels are known to reduce stress rupture properties
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Stress, N/mm”®
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CARBON STEEL (S and Al killed)
Properties agreed March 1974

(Based on ISO document ISO/TC17/SC10/ETP-SG(Secretariat 82) 100)

Supersedes ISO document ISO/TC17/SC10/ETP-SG(Secretariat 23) 28

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials

Range for which Data are

Expected to Apply

Actually Tested

Agreed by TC17/SC10/ETP

Chemical min max
Composition C 0.10 - 0.185 - 0.30
% (m/m) Si 0.01 - 0.32 - 0.50
Mn 0.36 - 0.79 — 0.40 -
P 0.007 - 0.029 - 0.050
S 0.011 - 0,028 - 0.050
Al (80l) 0.016 - 0.102 0.015 -
Heat 1. 880 - 950°C AC 1. Normalised
Treatment 2. 899 - 925°C AC 2. Normalised and Temp ered;
+T 600°C 3. Hot Finished
4. Hot Finished and Témperedt
+ See page 10
Products Form Size, mm
Tubes 4 - 28 thk x
38 - 194 dia Al wrought
Plates 15 - 50 thk product forms
Bars 20 dia
Forgings 25 thk

QUANTITY AND DURATION OF DATA UPON-WHICH THE PROPERTIES ARE BASED

Test Duration, h

Tempe,é“me 210 000 10,000 - 20 000 - 30 000 - 50 000
20 000 30 000 50 000
Number of Test Points Available
400 30 7 6 2
450 61 6 2 3
500 24 3 2 2
AVERIAGE RUPTURE STRESSES N/mm?
Temf( rature 10 000 h 30 000 h 50 000 h 100 000 h 150 000 h 200 000 h 250 000 h
3%0 213 192 183 171* 164* 159* 155+
3po 197 176 167 155% 149* 144% 140%
4o 181 161 152 141* 134* 130% 126%
410 166 137 138 127+ T21* T16% TI5%
420 151 133 125 114* 108* 104* 101*
430 138 120 112 102+ 96* 92* 89*
440 125 107 100 90* 84+ 80* 7%
150 112 95 88 78% 73+ 69* 66*
160 100 84 77 67 62+ 58% 55%
170 89 73 66 57* 52% 48% 45+
480 78 63 56* 47+ 41* 37* 34*
490 67 52 46* 36% (29* (23)*
500 57 42 35%
510 47 31
520 37
Note: * Values which have involved extended time extrapolation )

() Values which have involved extended stress extrapolation )

See notes on page 2

—» This minimum Mn level was selected since lower levels are known to reduce stress rupture properties
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Stress, N/mm"

500 g . commonasatagusas susssmazss seseRErant S SmyeSpEas sssassss pesasepsescss: e,
: : : e T T T frp ey
: e e e e e e e e e
=t e b
t joge
400 T - : Coefficient of equation for =
ISepesess peeetebon peberent Jot ipweaggen stetet master curve o
F— I 00 [SSSNR0Net Iinddu: it 3 =14187.5175 7]
300 p—ril L Sosodese: Mubbteet . b= 8564.4296 kS
HEEE i i c = -3351.49999 £

200

150 f—-

100

80

60 ; sssaza: ;2 Al 53 s

b

40 .

rd

i i
] b 1 \
JS00S SSUTSECNE SERCUS0R0! UORODL0N! SORNIEOENS SOR0ESEEH SOURDRNEN PRRIRRISE -
30 ot SOUS44 soussvRT . -
= 3t 3S3338zes seies: s TR T
e + T
t
T .t T
T
T 3 > -
T T
2004 T
T 3% 331 3ostet o2 soeeat Heoy
= : i *
20 1 1 T boos stant 1 Bent s56600d 06 $8508¢ T
et
1 T bibd howe 1084 200 64 Tt
pont be
1
o 0004
)
+ — L
- b 3 JRS00E DOSUEDURS M }
1 oo e
+ + $ 1
1 1 - T i T
t t T +
i 1000008 N JPOSE: BONeNy + et
TODUODIY FUSUSIEY TS TURINY FURTIUSETS SUPUUUIINE SUUPIITUS SUUUIDUUIY DS +4+
+ + e
- i NN
by +
T e aas
+ LR & oee - A..Mw....ﬂ..'....‘.m...—.‘-..,...,..‘....r._. 4 + B
4 + " TN | SUURTOEE1 IS 1S 00VeN
4
10 [ " oS 1 o 0000 HV00NS1 ORI LRBBRALIRS HEITIOHH "

0.15 0.‘161 0.17 0.18 0.19
P (0) = T {log t + 20.429050) =a + b (log 0) + ¢ (log 0)?

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

R/2162)


https://standardsiso.com/api/?name=4070eebf3d7f606c52c8322cd3178fa3

ISO/TR 7468-1981 (E)

CARBON MANGANESE STEELS

(Semi killed or fully killed carbon manganese

steels including Nb treated steels)
Properties agreed March 1974

ranr

(Based on iSO d

(Secretariat 81)99)
Supersedes ISO document ISO/TC17/SC10/ETP-SG(Secretariat 23) 28

ek TQA /Mt o 7

ocument ISO/TC17/5C10/ETP-SG

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials Range for which Data are
Actually Tested Expected to Apply
Agreed by TC17/SC10/ETP

Chemical min max
Composition C 0.09 - 0.29 - 0.30
% (m/m) Si 0.006 - 0.49 - 0.50

Mn 0.80 - 1.64 0.80 -

P 0.008 - 0.048 - 0.050

S 0.001 - 0.103 - 0.050

Nb 0.001 - 0.077 - 010
Heat 1. 860 - 960°C AC 1. Normalised
Treatment 2. 840 - 960°C AC 2. Normalised and Tefperedt

+ 3. Hot Finished
T550 - T20°C 4. Hot Finishéd and Temperedt
+ See page\l1

Products Form Size, mm

Plates 1 - 133 thk

Tubes 6 - 66 thk x All wrought

6 - 273 dia product forms
Forgings 25 - 150 thk +
25 - 1425 dia

QUANTITY AND DURATION OF DATA URON WHICH THE PROPERTIES ARE BASED

Test Duration, h
Temperature 10 000 - 20 000 - 30 000 - 50 000 -
°C <10000 20 000 30 000 50 000 70 000 >170 000
Number of Test Points Available

400 454 107 51 75 5

450 639 84 36 49 16 3

500 596 88 24 38 21

AVHRAGE RUPTURE STRESSES N/mm?2
Tem?g"t“re 10 000 h 30 000 h 50 000 h 100000h | 150000h | 200000h | 280000h

380 291 262 248 227 215 206* 199*
390 266 237 223 203 190 181* T73¥
400 243 214 200 179 167 157* 150*
410 221 192 177 157 144 135* 128*
420 200 1M 156 136 124 115* 108*
430 180 151 136 117 105 9T 91*
440 161 132 118 100 89 82* 7*
450 143 115 102 85 6 70* 66*
460 126 99 87 73 65 60* 56%
470 110 86 75 63 56 52% @As)y*
480 96 74 65 55 (49) (44)* (41)*
490 84 65 57 Ity (42) (37)* (32)*
500 74 57 50 (41) (34)
510 65 50 (44) (32)
520 58 (44) 37
Note: *  Values which have involved extended time extrapolation

() Values which have involved extended stress extrapolation )

) See notes on page 2
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Stress, N/mm?
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CARBON STEEL

Properties agreed:

Semi killed, Si killed and Si + Al killed.
Tempered stress relieved, or post weld heat treated
for times in excess of 3 hours at 620°C.

May 1975

In the case of carbon steels which have been tempered,
stress relieved 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 10% lower than the values given for Si + Al
killed carbon steeis as indicated below.

Temperature Estimated Average Stress (N/mm?) to Produce Rupture in:
¢ 10000 h 30000 h 50 000 h 100 000 h 150 000 h 200 000 h 250 000 h

380 192 173 165 154 148 143 140
390 177 158 150 140 134 130 126
400 163 145 137 127 121 117 113
410 149 132 124 114 109 104 " 102
420 136 120 113 103 97 94 91
430 124 108 101 92 86 83 80
440 113 96 90 81 76 T2 69
450 101 86 79 70 66 | 62 59
460 90 76 69 60 56 52 50
4170 80 66 59 51 47 43 41
480 70 57 49 42 317 33 31
490 60 47 41 32 26 21
500 51 38 32
510 42 28
520 33

No considdration has been given to-the’inclusion of asterisks but the properties are considered to be

conservatiye.
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CARBON MANGANESE STEEL, Semi killed, or fully killed carbon manganese
steels including Nb treated steels. Tempered
stress relieved or post weld heat treated for
times in excess of 3 hours at 620°C.

Properties agreed: May 1975

In the case of carbon manganese steels which
have been tempered, stress relieved, 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
10% lower than the values given for carbon
manganese steels, as indicated below.

Tlemperature Estimated Average Stress (N/mm?) to Produce ‘Rupture in;
C 10000 h 30 000 h 50 000 h 100 000 h 1507000 h 200 000 h 250 000 h

380 262 236 223 204 194 185 179
390 239 213 201 183 1M 163 157
400 219 193 180 161 150 141 135
410 199 173 159 141 130 122 115
420 180 154 139 122 112 104 97
430 162 136 122 105 95 87 82
40 145 119 106 90 80 74 69
450 129 104 92 77 . 68 63 59
460 113 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)
510 59 45 (40) (29)
520 52 (40) (33)

Np consideration has been given to the inclusion of asterisks but the properties are considered to b¢

conservative.

Npte: () Values which have involved extended stress extrapolation (see notes on page2).

1
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0.3% Mo STEEL

Properties agreed May 1975
(Based on ISO document ISO/TC17/SC10/ETP-SG (Secretariat 48) 55)
Updated as ISO document ISO/TC17/SC10/ETP-8G (Secretariat 97) 131

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

f hi
Details of Materials RangEipZ:t:d :)h Alz;t;; are
Actually Tested Aoy TP

Chemical min max
Composition C 0.13~0.20 0.12 0.25
% (m/m) Si 0.17 - 0.40 0.10 0.40

Mn 0.48 - 0.81 0.40 0.80

P 0.005 - 0.027 - 0.040

S 0.005 - 0.030 - 0.040

Mo 0.25-0.35 0.25 0.35

Al (met) 0.006 - 0.008 - 0.012
Heat 1. 890 - 925°C AC 1.. 880/950°C AC
Treatment 2. 900 - 950°C AC 2. 880/950°C AC and

+ T650°C Tempered 600/650°C

Products Form Size, mm

Tubes 6.5-36 thk

x 133- 368 dia

Bars 25 dia Al wrought

Plates 20 thk product forms

Forgings 20 - 25 thk +

20- 210 dia

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

Test Duration, h
Temperature 10,000 & 20 000 - 30 000 -
>
°c <10 000 20 000 30 000 50 000 50 000
Namber of Test Points Available

450 30 7 4 2 1

500 110 23 14 6 3

550 81 1 3 2 1

AVERAGE RUPTURE STRESSES N/mm2
Tempprature 100000 h | 30000h 50 000h | 100 000 h 150 000 h 200 000 h 250 000 h

1Fo 298 273 260 239% 226+ 217* 210*
450 273 244 229 208* 197* 188* 180*
o 247 216 200 178* 168* 159% 151
480 222 187 172 148 139* 130% 124*
4 196 159 142 123 T4 105 100
500 1m 134 119 101 91+ 84* 80*
510 147 13 99 81 4% 69* 65%
520 125 93 80 66 60* 55% 52%
530 102 76 66 53+ 48* 45+ (“42)*
540 82 61 53 “2)* (39)* (36)* (33)*
550 64 49 42) (34)*

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

see notes on page 2



https://standardsiso.com/api/?name=4070eebf3d7f606c52c8322cd3178fa3

ISO/TR 7468-1981 (E)

Stress, N/mm°®
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0.5% Mo STEEL

Properties agreed May 1975
(Based on ISO document ISO/TC17/SC10/ETP-SG
(Secretariat 96) 130)

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials Range for which Data are
A etiraHv—Toatad xpected to Apply
i b Agreed by TC17/SC10/ETP

Chemical min max
Composition C 0.07 - 0.26 0.08 0.25
% (m/m) Si 0.01 - 0.34 - 0.40

Mn 0.42 - 0.78 0.40 0.80

P 0.008 - 0.036 - 0.040

S 0.007 - 0.048 - 0.040

Mo 0.40 - 0.61 0.40 0.65

Al (total) 0.002 - 0.018 - 0.012
Heat 1. Cold drawn + T720°C 1. 900/1000°C AC
Treatment 2. 720 - 871°C FC 2. 900/1000°C AC and

3. 900 - 1100°C AC Tempered 600/700°C

4. 880 -1093°C AC

T600 - 710°C

Products Form Size, mm

Plates 22 - 116 thk

Tubes 7.6 - 35 thk x All'wrought

51 - 2000 dia product forms
Bars 10 - 25 dia
Forgings 20 - 355 dia

QUANTITY AND DURATION OF DATA ON WHICH THE PROPERTIES ARE BASED

Test Duration, h
Temperature 10.000.~ 20 000 - 30 000 -
°c <10000 20,000 30 000 50 000 > 50000
Number of Test Points Available
450/454 47 20 8 11 12
500 97 22 18 7 3
550 83 17 7 4 3
AVERAGE RUPTURE STRESSES N/mm2
Tem?g’“t““ 10,000 h 30 000 h 50 000 h 100000h | 150000h | 200000h | 250000 h

450 327 307 298 286 280 275* 271*
460 297 276 267 254 247 242* 238*
470 269 247 237 224 217 212* 208*
480 243 220 210 196 T89¥ T83* T79¥
490 218 195 184 170 162* 157* 153*
500 195 1mn 160 146 138* 132* 128*
510 173 148 137 123 115* 110* 105*
520 152 127 116 102 94* 88* 84*
530 133 108 97 82 T4* 68* 64*
540 114 89 78 63 (54)*
550 97 T 60
560 80 (53)
570 64
Note: * Values which have involved extended time extrapolation )

2
() Values which have involved extended stress extrapolation ) See notes on page
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3% Cr, 3% Mo, 3% V STEEL

Properties agreed May 1975
(Based on ISO document ISO/TC17/8C10/ETP-SG(Secretariat 9) 9)
Updated as ISO document ISO/TC17/SC10/ETP-SG(Secretariat 105) 139

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials Range for which Data are
Expected to Apply
Aowatly Tested Agreed by TC17/SC10/ETP
Chemical min_ max
Composition C 0.085 - 0.17 0.08 0.18
% (m/m) Si 0.12 - 0.42 0.10 0.40
Mn 0.36 - 0.71 0.40 0.70
P 0,007 - 0.035 - 0.040
S 0.004 - 0.043 - 0.040
Cr 0.25 - 0.66 0.30 0.60
Mo 0.40 - 0.70 0.40 0.70
\" 0.17 - 0.35 0.22 0.35
Al (met) 0.0009 - 0.020 - 0.020
Ni 0,03 - 0.57 - -
Heat 910 - 1000°C AC + 930/980°C AC and
Treatment T660 - 750°C Tempered 670/720°C
Products Form Size, mm
Plates 25 - 75 thk
Tubes 8 - 89 thk x
82 - 1000 dia All wrought
Bars 20 - 35 thk + product forms
15 - 380 dia
Forgings 4 - 713 dia

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

Test Duration, h
Temperature 10 000 - 20 000- 30 000 - 50 000 -
° < >7
C 10000 20000 30 000 50 000 70 000 0 000
Number of Test Points Available
500 208 44 13 10 2 4
525 52 16 5 6
550 392 96 40 28 2 4
575 282 47 6 12 5 1
600 394 54 15 4 2
AVERAGE RUPTURE STRESSES N/l’nm2
Tempe TR — —t0-000-h 56-606-h——56-600-h 166-606-h—|—160-000-h—| 200000k 250-000-1
480 299 261 243 218 205 194* 185%
490 268 232 217 191 179 169* 160*
500 241 209 193 170 156 146* 138*
510 219 187 172 150 136 127* 119*
520 198 168 153 131 119 109* 101*
530 179 152 136 116 101 91* 83*
540 164 135 121 100 85 T6* 68*
550 148 121 107 85 70 61* 54
560 134 107 92 12 57 (48)y* (42)*
570 121 93 78 59 (5) (3M* (32)*
580 108 80 66 (46) (35) (28)*
590 95 67
600 78 (50)
Note: *  Values which have involved extended time extrapolation )

() Values which have involved extended stress extrapolation )

See notes on page 2
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1Cr iMo STEEL

Properties agreed May 1969
(Based on ISO document ISO/TC17/SC10/ETP-SG
(Secretariat 17) 22)

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Range for which Data are
Detalls of Materials Expected to Apply
i ek Agreed by TC17/SCI0/ETP

Chemical min_ max
Composition C 0.08 - 0.18 0.10 0.20
% (m/m) Si 0.14 - 0. 67 - 0.40

Mn 0.42 - 0.80 0.40 0.70

P 0.005 - 0,039 - 0. 040

S 0.004 - 0,050 - 0. 040

Cr 0.72-1.17 0.70 1.20

Mo 0.39 - 0.66 0.40 0.65
Heat 1. 900°C FC 1. 900- 960°C AC
Treatment 2. 920°C FC T 720°C 2. 900 - 960°C AC and Tempered

3. 920 - 940°C cc 40-60°C 620~720°C

4. 920-9500C cc T 680°C

5. 875 - 1000°C AC

6. 900 - 9700C AC T 585 - 750°C

7. 920 - 925°C OQ T 630 - 720°C
Products Form Size, mm

Bars 15 - 70dia

Plates 18 - 150 thk All wrought

Tubes 6 - 88 thk product forms

Forgings 20 ~ 462 sq

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED

Test Duration, h
10 000- 20 000~ 30 000-
Tem%ecrature <10 000 20 000 30 000 50 000 >50 000
Number of Test Points Available

500 278 34 13 11 3

550 384 33 10 7 5

600 135 7

AVERA|GE RUPTURE\STRESSES, N/mm2
Tempefrature 10 000 h 30 000 h 50 000 h 100 000 h 150 000 h 200 000 h 250 000 h
o(|
48 304 267 239 210 194* 180* 170*
49 273 233 207 177 161* 148* 139*
500 239 200 177 146 132* 122* 114*
510 209 169 149 121 108* 99* 91*
520 179 140 124 99 87* 79* T4*
530 154 116 101 81 71 64* 59%
540 129 96 82 67 57 52* 48*
550 109 79 68 54 46 42* 39*
560 91 66 55 43 38 . 34x 32%
570 76 54 45 35 (31) (28)* (26)*
580 64 44 - - - b -
590 53 36 - - - - -
600 44 (29) - - - - -
M Values which have involved extended time extrapolation )

)

18

) See notes on page 2
Values which have involved extended stress extrapolation )
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2jCr 1Mo STEEL (Annealed or normalised and tempered at temperatures up to 780°C)

Properties agreed May 1969
(Based on ISO document ISO/TC17/SC10/ETP-SG (Secretariat 16) 21)

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials Range for which Data are
Actually Tested Expected to Apply
Agreed by TC17/SC10/ETP
Chemical min max
Composition C 0.03 - 0.15 0.08 0.15
% (m/m) Si 0.07 - 0.50 - 0.50
M 0.29 = 0. 63 040 L sy
P 0.005 - 0,026 - 0. 040
S 0.004 - 0,034 - 0. 040
Cr 2.00 - 2.52 2.00 2.50
Mo 0.84~-1.13 0.90 1.20
Almet 0.02
Heat 1. 900 - 1030°C AC, T 750 - 1. 900 - 960°C FC
Treatment 715°C 2. 900 - 960°C AC and
2. 890 - 980°C FC, to tempered 650 - 780°C
500 - 720°C
Products Form Size, mm
Bars 6 - 60 dia All wrought
Tubes 6.4 - 63.5 thk product forms

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED

Test Durationjh
Temperature 10 000- 20 000~ 30 000~
oc <10 000 20 000 30000 50 000 >50 000
Number of Test Points Available

500 44 4 3
530 22
538 36 1 1
550 102 7 5 4 1
560 27 1
570 47 9 1 2
575 75 7 4 3
590 24 3
593 31 3 1
600 90 10 7 4

649/650 27

AVERAQE RUPTURE-STRESSES, N/mm?

Te"‘%ec’"t“re 10 000 h 30 000 h 50 000 h 100 000 h 150 000 h 200 000 h 250 000 h
450 (251) (226)* 211* 196* 193% 186* 181*
160 (236) 211* 197* 182+ 177* 170 165%
170 221 196* 183¥ 168* 161" 15% T39%
480 206 181 170% 154% 145% 138+ 132%
490 191 168 156% 141* 129% 123+ 118*
500 177 153 142+ 127* 116 110% 105%
510 162 139 128% 115 103+ 97+ 93+
520 147 126 116+ 102* 91* 85 81
530 133 113 104 90 79* 75+ 72
540 121 101 92 78 71* 66* 63%
550 108 89 81 69 62* 58+ 54*
560 96 78 71 59 54% 50* 47+
570 85 70 62 51 46* 43*% 40%
580 76 61 54 44+ 40% 37)* (35)*
590 68 54 47 (38)* (35)* (32)* (30)*
600 61 48 42 (34)* (30)* (28)* (26)*
* Values which have involved extended time extrapolation )

See notes on page.2
() Values which have involved extended stress extrapolation )
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2;Cr 1Mo STEEL

Properties agreed May 1969
(Based on ISO document ISO/TC17/SC10/ETP-SG
(Secretariat 16) 21)

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

(Normalised and tempered at temperatures up to 750°C)

Detalls of Materials Range for which Data are
Actually Tested Expected to Apply
Agreed by TC17/SC10/ETP
Chemical min max
Composition C 0.075 - 0.195 0.08 0.15
% ([T ST U. 1T - U.65 = U.50
Mn 0.29 - 0.75 0.30 0.80
P 0.005 - 0,030 - 0.040
S 0.004 - 0,037 - 0. 040
Cr 2.01 - 2,67 2,00 2.50
Mo 0.86- 1.28 0.90 1.20
Alpet - 0.020
Heat 1. 898 - 1025°C, T 625 - 7500C 1. 900 - 1030°C AC and
Treatment 2. 885 - 980°C FC, Tempered 650 - 750°C
T 500 - 700°C
Products Form Size, mm
Bars 6 - 127 dia All wrought
Plates 60 - 152 thk product forms
Tubes 8 - 85.7 thk

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED

Temperature

Test Durationy h

10 000- 20,000~ 30 000-
°c <10 000 20 000 307000 50 000 ->50000
Number of-Test Points Available

500 71 8 2 1

525 32

538 50 2 1 1

550 204 19 10 1 3
563/566 54 15 4 4

570 102 5 1

575 51 5 4 2

593 5% 7 7 5 5

600 206 12 5 4 2

625 30

650 46

AVERAGE RUPTURE.SPRESSES, N/mm?

Temperature 10 000 h 30 000 h 50 000 h 100 000 h 150 000h | 200000h | 250 000 h
430 (309) (276)* @57)* 221+ 209* 203+ 198+
460 (285) (254)* 236+ 204+ 192+ 186* 181+
470 1263) PRED AT T8 IT5 T59~ Ted+
480 240 213 197+ 170 188+ 152+ 147
190 219 192 177+ 153+ 141* 135+ 130
500 196 172 158 137+ 126* 119* 113+
510 176 152 139+ 122 110+ 103 98+
520 155 134 123+ 107+ 95+ 89* 84+
530 137 118 107 93 82+ 77+ 74
540 122 103 93 79 73 68 64
550 108 90 80 69 63 58+ 55%
560 96 79 71 59 54 50% ar+
570 85 70 62 51 47 43+ 41+
580 76 61 54 44 40 @37)* (35)*
590 68 54 47 (38) (35) (32)* 30)*
600 61 48 42 (34) (30) (28)* (26)*

* Values which have involved extended time extrapolation )

See notes on page 2

() Values which have involved extended stress extrapolation )
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5% CrMo STEEL

(Annealed)

Properties agreed March 1974
(Based on ISO document ISO/TC17/SC10/ETP-SG
(Secretariat 72) 86)

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials
Actually Tested

Range for which Data are
Expected to Apply

Agreed by TC17/SC10/ETP

Chemieal i max
Composition (o} 0.06 -~ 0.14 - 0.18
% (m/m) 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 0.45 0.65
Heat 1. 880 - 920°C + T550 - 700°C
Treatment 2. 920°C o
3. 920 - 930°C iso 720 °C 850/920°C Furnace Cooled
4. 900 - 910°C FC
Products Form Size, mm
Plates 15 - 20 thk
Tubes 8 - 20 thk x All wrought
101 - 236 dia product forms
Bars 19 - 25.5 thk
Forgings 25 thk

QUANTITY AND DURATION OF DATA UPON WHICH .THE PROPERTIES ARE BASED

Test Duration, h
Temperature 10 000 - 20 000~ 30 000 -
°C <10 000 20 000 30 000 50 000 >50 000
Number of Test Points Available

500 55 12 4 12

550 62 12 9 2 1

600 92 12 7 1

650 22

AVERAGE RUPTURE STRESSES N mm?2
Te“‘?g rature 10 000 h 30 000 h 50 000 h 100 000 h 150 000h | 200000 h 250 000 h

430 196* 172* 162* 146* 136* 130* 126*
440 179* 158* 146* 131* 123* 118* 114*
4170 166* 142* 131* 119* 112* 107* 103*
440 151 129 120 109 101* 95* 91*
490 137 117 110 97 89* 84* 81* -
540 125 108 99 86 T9* 5% T2*
510 115 97 88 77 T1* [ 63+
520 105 86 79 68 63* 59% 56*
530 95 78 70 61%* 56* 52% 49*
540 85 70 63 54* 49* 46* 43*
550 77 62 56 48* 43* 40* 38*
560 69 56 50 42* 38* 35* 33*
570 62 50 44 3T 34* 31* 30*
580 56 44 39 33 30* 28* 27*
590 50 39 35 29 27 (25)*
600 45 35 31 (26)
610 40 31 28
620 36 28 (25)
630 32 (25*
640 29
650 (268)
Note: *  Values which have involved extended time extrapolation

) See notes on page 2

() Values which have involved extended stress extrapolation )
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5% CrMo STEEL

(Normalised and tempered)

Properties agreed March 1974

(Based on ISO document ISO/TC17/SC10/ETP-SG
(Secretariat 72) 86)

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials
Actually Tested

Range for which Data are
Expected to Apply

ApTecd by TCI7/SCIO/ETP

Chemical min max
Composition C 0.08 - 0.13 - 0.18
% (m/m) Si 0.24 - 1.43 - 0.50
Mn 0.26 - 0.49 0.30 0.60
P 0.011 - 0.025 - 0.040
S 0.003 - 0.023 - 0.040
Cr 4.61 - 5.44 4.00 6.00
Mo 0.44 - 0.58 0.45 0.65
Heat 1. 950°C WQ + T680°C 900/975°C AC or WQ and
Treatment 2. 900 - 960°C AC + Tempered 650/750°C
T650 - 760°C
3. 900°C AC
4. 980°C OQ + T730°C
Products Form Size, mm
Tubes 7 - 20 thk x
114 - 400 dia All wrought
Bars 15 - 25 dia product forms
Forgings 60 - 330 dia

QUANTITY AND DURATION OF DATA UPON.WHICH THE PROPERTIES ARE BASED

Test Duration, h
Temperature 10000 - 20 000 - 30 000 -
°C <10 000 207000 30 000 50 000 >50 000
Number of Test Points Available
500 36 8 2 1
550 90 6 1
575 37 6 2
600 80 13 2
AVERAGE RUPTURE/STRESSES N/mm2
Tem ’g”‘“’e 10 000 h 30 000 h 50 000 h 100 000 h 150 000 h 200 000 h 250 000 h
150 276+ 252+ 237+ 226+
60 273+ 247 218+ 202* 192+ 183*
70 226 221* 204+ 181* 167+ 158* 152+
89 200 187 1790% 153* 1492%* 135* 129*
490 190 160 148* 132* 122* 114* 108*
500 164 140 129% 113+ 103* 96* 90*
510 115 123 112+ 96* 86* 80* 75+
520 129 107 96+ 81+ 73+ 68* 64+
330 114 92 82* 70* 62+ 57* 53*
540 100 80 71 59+ 52+ 4 44*
350 88 70 62* 50* 44+ 40* 3n*
560 77 61 53* 43+ (38)* (36)*
570 68 52 45+ (37
580 60 45 39*
590 53 39 (34)*
600 16 (35)
610 40
520 (36)
Note: * Values which have involved extended time extrapolation )

() Values which have involved extended stress extrapolation )

See notes on page 2
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9% Cr, 1% Mo STEEL

(Annealed)
Properties agreed March 1974

(Based on ISO document ISO/TC17/SC10/ETP-SG(Secretariat 79) 97)
Supersedes ISO document ISO/TC17/SC10/ETP-SG (Secretariat 25) 30

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials
Actually Tested

Range for which Data are
Expected to Apply
Agreed by TC17/SC10/ETP

Chemical min max
Composition C 0.075 - 0.16 - 0.18
% (m/m) Si 0.22 - 0.61 - 1.00
Mn 0.34 - 0.54 0.30 0.60
P 0.008 - 0.026 - 0.030
S 0.006 - 0.034 - 0.030
Cr 7.60 - 9.85 7.50 10.00
Ni 0.06 - 0.31 - -
Mo 0.87 -1.07 0.80 1.20
Al (met) - - - .02Q
Heat 843 - 950°C FC 850/950°C FC
Treatment
Products Form Size, mm
Tubes 5.9 - 15 thk x
38 - 168 dia
Plates 15 thk Allwrought
Bars 19 - 25 dia product forms
Forgings not stated

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED

Test Duration, h

Temperature 10 000 20 000 - 30 000 -
C <10 000 20 000 30 000 50 000 ~50 000
Number of Test Points Available
500 31 6
550 40 10 5 °
600 80 9 1
650 P 2
AVERAGE RUPTURE STRESSES N/mm>
Tem grat“re 10,0001 30 000 h 50 000 h 100 000 h 150 000 h 200 000 h 250 000 h
150 278 250 245% 220% 220+ 214% 209*
{60 250 228 218* 203* 194+ 188* 182+
170 226 204 194% 179% 171% 164* 160%
480 203 182 172% 157% 149 143 138*
490 182 161 151* 138* 130% 124% 119*
00 163 143 133% 120% 112% 107* 103*
510 T35 26 16 T0% 97 - ran zean
520 129 110 102* 90+ 84+ 30* 77*
530 114 97 89 79% 73+ 70* 67
540 101 85 78 69* 64+ 61 59%
550 89 75 69 61* 57 5 50+
560 79 67 61 55+ 51* 18% 16%
570 71 60 55 49% 45% 43% 41*
580 63 54 19% 44% 10* 38+ 36+
590 57 18 44% 39* 36*
600 52 13 10* (34)* 31)*
610 47 39 35+ (29)*
620 13 35 31)*
630 39 (30)*
640 35 (26)*
650 (30)
Note: * Values which have involved extended time extrapolation )

() Values which have involved extended stress extrapolation )

See notes on page 2
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30

9% Cr, 1% Mo STEEL

(Normalised and tempered)

Properties agreed May 1975

(Based on ISO document ISO/TC17/SC10/ETP-SG

(Secretariat 98) 132)
Supersedes ISO document ISO/TC117/SC10/ETP-SG(Secretariat 25) 30

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials
Actually Tested

Range for which Data are

Expected to Apply

Agreed by TC17/SC10/ETP

Chemicarl min max
Composition C 0.06 - 0.18 - 0.18
% (m/m) Si 0.10 - 0.85 - 1.00
Mn 0.33 - 0.60 0.30. 0.60
P 0.010 - 0.028 - 0.030
S 0.004 - 0.034 - 0.030
Cr 8.24 - 9.81 7.50 10.00
Mo 0.80 - 1.22 0.80 1.20
Al (met) 0.001 - 0.020 0.020
Ni 0.05-0.37 - -
Heat 900 - 1010°C AC : T700 - 800°C 900/1000°C AC and Tempered
Treatment 700/800°C
Products Form Size, mm
Tubes 3.25 - 11 thk x
28 - 70 dia All ‘wrought
Bars 20 - 190 dia product forms
Forgings 12 - 20 thk

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED

() Values which have involved extended stress extrapolation )

See notes on page 2

Test Dutration, h
Temperature 10 000~ 20 000 - 30 000 -
°C <10 000 20 000 30 000 50 000 >50 000
Numberiof Test Points Availahle
500 150 31 9 5 1
550 167 26 15 12 2
- 600 157 20 3 1
650 38 b 1
AVHRAGE RUPTURE STRESSES N/mm2
re"?cerat“re 10 000 h 34 000 h 50 000 h 100 000 h 150 000 h 200 000 h 250 000 h

420 (463)* (428)* (412)* (390)* (377)* (368)* (361)*
130 (416)* (384)* (369)* (349)* (337)* (329)* (322)*
110 (375)% (315)* (331)* (313)* 302* 295* 289*
150 (340) (312) 299 282* 272* 265* 259*
160 (308) 282 270 254* 245* 238* 233*
170 281 256 . 245 229+ 220* 214* 209*
180 256 232 222 207 198* 192* 187*
190 233 211 201 187 178* 172* 168*
500 213 191 181 168 160* 154* 149*
510 194 173 164 150 143* 137 132*
520 176 156 147 134 126* 121* 116*
30 1THU 131 131 P R} Il 1UD 1U1™
40 145 126 116 104 96* 90* 86*
550 130 111 102 89 81* 76* 1*
560 117 98 88 75 68* 62* 58%*
570 103 84 75 62 55* 50* 46*
580 90 T 62 50* 44+ 40% 37
590 78 59 50 40* 36* 33* 31*
600 66 48 41 34* 30* 29* 27T
610 54 39 34 29* 27 25* 24*
620 45 33 30 26+ 24+ 23* (22)*
630 37 29 26 23* (22)* (21)* (20)*
640 32 26 24 (22)* (21)* (20)* (19)*
650 28 24 (22) (20)* (19)*
660 25 (22) (20) (19)*
670 23 (20) (19) (18)*
Note: * Values which have involved extended time extrapolation )
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12CrMoV(W) STEEL

(Rm = 690/840 N/mm?2)

Properties agreed May 1969
(Based on ISO document ISO/TC17/SC10/ETP-SG (Secretariat 24) 29)

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Detail £ dal
Detaits-of Materials

Range for which Data are

Actually Tested

Expected to Apply

Agreed by TC17/SC10/ETP

Chemical min max

Composition C 0.16 - 0.24 0.17 0.23

% (m/m) Si 0.17 - 0.50 - 0.50
Mn 0.32 - 1.20 - 1.00
P 0.005 - 0.034 - 0.030
S 0.004 - 0.024 - 0.030
Cr 10.50 - 13.30 10.00 12.50
Ni 0.02 - 0.90 0.30 0.80
Mo 0.51 - 1.39 0.80 1,20
v 0.21 - 0.40 0.25 0.35
w 0.40 - 0.82 - 070

Heat 1000 - 1120°C AC + T 700- 1020 - 1070°C A€ and

Treatment 800°C tempered 680 ~780°C

Form Size, mm

Products Bars 18 - 190 dia Mibes
Tubes 4.78 - 40 thk Thin section forgings
Forgings 16.5 - 25 dia

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED

Tést Duration, h
Temperature 10, 000- 20 000- 30 000-
°c <10 000 20.000 30 000 50 000 >50 000
Number of Test Points Available

500 35 8 2 4 2

550 129 32 7 6 3

600 1217 27 12 3 2

650 58 3

AVERAGE RUPTURE’STRESSES, N/mm?2
Tempecr"‘t“e 10 000 h 30 000 h 50 000 h 100000h | 150000h | 200000h | 250 000 h
500 294 271 261 248 239* 234* 229*
10 274 250 238 225 219* 213* 208*
526 2c9 22g 217 202 197* 190* 185*
530 232 208 195 180 175* 167* 161
540 213 187 175 159 150* 143* 137
550 192 168 155 139 128* 122% 117*
560 173 148 136 121 110* 104* 100*
570 154 130 119 104 94* 89* 84*
580 136 113 102 88 80* 76* 2%
590 119 97 87 75 68* 64* 60*
600 101 81 T4 63 5T 53* 50*
610 87 70 62 52 48* (44)* (41)*
620 7 58 51 (43) (39)* (36)* (33)*
630 63 49* (42)* - - - -
640 53 (41)* (35)* - - - -
650 416 (36)* (30)* - - = -
* Values which have involved extended time extrapolation )
) See notes on page 2

() Values which have involved extended stress extrapolation )
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12CrMoV(W) STEEL (Rm = 790/940 N/mm?2)

Properties agreed May 1969
(Based on ISO document ISO/TC117/SC10/ETP-SG (Secretariat 24) 29)

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials Ranl.g:e fortev:!h:chADa;a are
Actually Tested A x! plecq: cl zofsgpp] gyég'm
Chemical min max
Composition C 0.18 - 0.25 - 0.23
% (m/m) Si 0.21 - 0.50 0.15 0.40
Mn 0.37-1.39 0.30 1.00
P 0.011 - 0.027 - 0.040
S 0.008 - 0.027 - 0.040
Cr 10.50 - 13.50 11.00 12.50
Ni 0.02 - 0.78 0.30 1.0
Mo 0.95 -1.35 0.70 1.20
\% 0.15 - 0.48 0.20 0.35
w 0.40 - 0.59 - 0.70
Heat 1000 - 1150°C AC + T 600 - 1020 - 1070°C OQ.or'WQ
Treatment 750°C tempered 680 - 780°C
Products Form Size, mm
Bars 19 =150 dia Thick seetién forgings
Forgings 16.5 - 23 dia

QUANTITY AND DURATION OF DATA UPON WHICH THE' PROPERTIES ARE BASED

Test Duration, h
Temperature 10 000- 20000~ - 30 000-
e <10 000 20 000 30 000 50 000 >50 000
Numbérn of Test Points Available

500 7 2 1 1

550 56 14 4 5 4

600 53 6 2 1

650 19

AVERPGE RUPTURE STRESSES, (N/mm?2
r"‘“’l;"‘“"’ 10 000 h 30 000 h 50 000 h 100 000 h 150 000 h 200 000 h 250 000 h
500 362 333* 322* 301* 286* 276* 268*
510 331 301%* 287 265* 249* 239* 231*
520 303 272* 256* 231* 218* 208* 201*
530 274 242 226 201 190* 182* 176*
540 246 215 199 176 166* 158* 151*
590 221 190 175 152 142% 134* 128*
540 197 168 153 132 122* 115* 109*
570 174 146 132 113 104* 97* 92*
580 153 127 113* 95% 87T* 80¥ K(hd
590 132 107 95* 79* T2* 66* 61*
600 113 90 8% 66* 58%* 52* 48%
610 97 75 63* 52% 46* 41* (38)*
620 81 60 49* - - - -
630 68 48* - - - - -
640 57 (38)* - - - : - -
650 48 (32)* - - - - -
* Values which have involved extended time extrapolation )
) See notes on page 2

) Values which have involved extended stress extrapolation )
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18Cr 8Ni STEEL

(E)

Properties agreed May 1969

(Based on ISO document ISO/TC17/SC10/ETP-SG (Secretariat 26) 31)

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials
Actually Tested

Range for which Data are
Expected to Apply
Agreed by TC17/SC10/ETP

Chemical min max
"Composition C 0.04 - 0.10 0.04 0.10
% (m/m) Si 0.18 - 0.90 - 1.00
Mn 0.34 -1.92 - 2.00
P 0,012 - 0.034 - 0. 045
S 0,004 - 0.031 - 0,030
Cr 15,59 - 19.67 17.00 20, 00
Ni 7.79 - 12.70 8.00 13,00
Heat 1. 1050°C AC 980 - 1100°C AC
Treatment 2. 982-1135°C Q 0OQ or WQ
3. 1093°C WQ + T 871-995°C
Products Form Size, mm
Bars 12,5 - 40 dia b
Plates 75 thk All wrought
Tubes 8.5 - 25 thk PLadyCt forms
Forgings 52 thk

QUANTITY AND DURATION OF DATA UPON WHICH THE PROPERTIES ARE BASED

Test Duration, h
Temperature 10 000~ 20 000- 30 000~
oc <10000 1 54 609 30 000 50 000 >50 000
Number of Test Points Available
566 19 1 1
600 27 1
649-650 179 6
700 29 1
732 18 1 1

AVERAGE RUPTURE STRESSES, N/mm?

Temﬁ Z”at“re 107000 h 30 000 h 50 000 h 100 000 h 150 000 h 200 000h 250 000 h
450 176 147+ 134* 115+ 108* 102* 97+
460 164 135+ 123+ 105+ 99+ 93+ 88*
470 152 126* 113* 98+ 89* 84* 79+
480 142 115+ 103* 89* 81* 76+ 73%
400 131 105+ 94* 81+ 74% 69 66*
jeaviv) 1l a4 JO 0oJ Lk 3 \*X} A\ r4 JJ
610 113 88+ 78* 68+ 60 56* 53+
620 104 80* To* 61+ 54* 50* 17+
630 95 74 65+ 55% 49+ 45+ 42+
640 87 67 58+ 50% 43+ (40)* (37)*
650 79 61 52¢ 45% (39)* (35)* (33)*
660 73 55 47+ “0)* (34)* (31)* (29)*
670 67 50 41% (35)* (30)* @7+ (25)*
680 61 44% (36) (30)* (26)* (24)* (22)*
690 55 “0)* (32)* (26)* (23)* (21)* -
700 48 (35)* @21)* (23)* (20)* - -

In analysing the data on austenitic steels, the Secretariat made no differentiation between boron-containing and

boron~free casts.

properties than boron-free steels.

* Values which have involved extended time extrapolation

() Values which have involved extended stress extrapolation

36
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18% Cr 8% Ni STEEL
Temperature Range 550-700°C
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18% Cr, 12% NiMo STEEL

Properties agreed May 1975
(Based on ISO document ISO/TC17/SC10/ETP-SG(Secretariat 27) 32)
Updated as ISO document ISO/TC17/SC10/ETP-SG(Secretariat 104) 138

CONDITIONS OF STEEL TO WHICH THE PROPERTIES APPLY

Details of Materials Range for which Data are
Expected to Appl
Actually Tested Agreed by TC17/SG10/ETP
Chemical min_ max
Composition C 0.018 - 0.10 0.04 0.10
% () ST U.18 - 0.8% = T.00
Mn 0.30 - 2,08 - 2.00
P 0.009 - 0.044 - 0.045
S 0.003 - 0.035 - 0.030
Cr 15.80 - 19.02 16.00 18.50
Mo 2.00 - 3.35 2.00 3.00
Ni 8.99 - 14,70 10.00 15.00
B 0.0001 - 0,008 - -
N 0.015 - 0.070 - -
Heat 1. 927 - 1400°C AC
Treatment 2, 1000 - 1125°C OQ o
3. 1050°C AC + T600 - 850°C QSO/IIOO;QAC' A
4. 1000 - 1200°C OQ + T700 - 850°C
5. 925 - 1083°C FC
Products Form Size, mm
Plates 1.5 - 47 thk
Bars 12 - 50 dia + 20- 57 thk
Tubes 6-73 thk x 25 - 346 dia All wrought
. product forms
Forgings 50 - 260dia + 137 -
850 thk
QUANTITY AND DURATION OF DATA ON WHICH THE PROPERTIES ARE BASED
Test-Duration, h
Temperature 10 000 - 20 0007~ 30 000 - 50 000 -
°C <10 000 20 000 30 000 50 000 70 000 >70 000
Number of Test Points Available
600 531 97 42 37 17 10
625 100 42 22 15 6
650 774 110 43 26 15 5
675 74 7 4 6 3
700 461 67 11 12 1
732 54 1
816 70 2
AVERAGES RUPTURE STRESSES N/mm?2
Fen ﬂ%’“m“’ 10 000/} 30 000 h 50 000 h | 100 000 h 150 000 h 200 000 h 250 000 h
550 260 243 226 196* 187* 181% 176*
560 245 224 208 180* 171* 165* 159*
570 228 204 192 160* 152* 146* 140*
580 211 187 175 147 139 133 127*
590 195 171 158 132 124 116 110*
600 179 155 142 118 110 103 g7*
614 164 139 128 106 97 -9 86*
620 149 125 115 96 86 " 80 76*
T30 T35 112 103 86 s k! 67*
640 123 100 91 76 68 63 59*
650 111 89 80 69 60 56 52*
660 99 79 72 60 53 49 46+
670 89 72 63 53 47 43 40*
680 80 64 56 16 41* 38* 35%
690 T4 57 50 41 36* 33* 31+
00 65 51 45 37 32* 29* 28*
710 59 16 40 33 28*% (26)* (25)*
720 53 11 36 30 (25)* (24)* (23)*
730 18 37* 32 27* (24)* (22)* (21)*
740 14 33* 29* (25)* (21)* (20)* (19)*
750 39 30* (26)* (23)*

In analysing the data, the Secretariat made no differentiation between boron-containing and boron-free steels. However, attention is drawn
to the fact that boron-containing steels normally exhibit higher properties compared with boron-free steels.
Note: * Values which have involved extended time extrapolation )

() Values which have involved extended stress extrapolation ) See notes on page 2
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Stress, N/mm
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18% Cr, 12% NiMo STEEL - TEMPERATURE RANGE 550-750°C
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