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Creep Property Assessment and Creep Life Estimation for High-Temperature
Tube Material(2.25Cr1Mo Steel) in Power Plants by LMP
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Abstract

In this report, the creep properties and creep life estimation by Larson-Miller
Parameter(LMP) Method for 2.25CrlMo steel to be used as power plant tubes or other
components were presented at the high temperatures of 500, 550, and 600C. It was
confirmed experimentally and quantitatively that a creep life estimation equation at such
various high temperatures was well derived by LMP and could be used very effectively
within the creep life of 10° hours, but very unreliable and even dangerous for design in a
long term of creep life such as 10" or 10° hours.
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Table 1 Chemical composition of material(wt%)
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Ml C|Si{Maj P | S | N|CriMo|Cu

25CrIMo | 012] 02(046] 002 | 0014 | - | 219}098] -

Table 2 Mechanical properties of material

o«MPa) | ¢.(MPa) | «(%)| Hs
650 5% 240 | 197

0. : Tensile strength, o, ® Yield strength,

€ : Elongation, Hg : Brinell hardness,

H.T. : Heat treatment

N, T : 920C Normalizing — 620C Tempering
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Fig. 1 Shape and dimension of creep specimen
(ASTM E139-83)
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Fig. 2 Creep curves for 2.25CriMo steel at 500,

550, 600C

Table 3 Data by creep test of 2.25CrlMo steel

- Total Steady
Temp.| Stress WEEI ) aeop | sate | G
(C) |o(MPa)| Tr(h) | oo | ex(%/m)] &%) | e1(%)
30 | 154 [7335] B06 | 9641 | 35
30 | 648 133401 534 2683 | 346
50 300|178 [2142] 217 0861 | 388
270 | 10% ] 0889 | 041 0143 | 4
20 | 103 {0244| 0035 | 0015 | :6
B0 | 112 [2687] 4313 | 1908 | 483
50 | 48 |15 1050 441 | 504
50 [ 20 | 24 10762] 190 068 | 425
20 | % [0468] 056 02 5l
165 | 10° lodn ] oms | ooi3 | 463
20 | 06 [1%1] & B51_| 492
oo 20 126 [100] 263 765 | 60
170 | 154 [0571] 380 177 | 385
135 20 [022] 038 0172 | &
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500C ; log 0 =0.061 logé+2.482, (R*=1) (1)
550°C ; log o =0.073 logé+2.353, (R*=1) (2)
600C ; log 0 =0.091 logé+2.218, (R*=1) (3)

oJ7}4 R*E ©lo]e]e] 1.9 (curve fitting)ol
A 714 &(coefficient of determination)& Feh
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Fig. 3 Relationship of stress versus steady state

creep rate of 2.25Crl1Mo steels at 500, 550

and 600C.
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Fig. 4 Relationship of steady state creep rate
versus initial strain of 2.25CrlMo steel at
500, 550 and 600C
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Fig. 5 Relationship of total creep rate versus
initial strain of 2.25CrlMo steel at 500,
550 and 600°C
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Fig. 6 Creep stress vs. creep life(rupture time)
for 2.25CrlMo steel at 500, 550 and 600°C
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Fig. 7 Master creep curve of 2.25CrlMo steel at
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