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Abstract: 12Cr1MoV steel was widely used in high-temperature components of power plants and boit
ers. It has been shown that the creep-rupture strength decreased with microstructural degradation.
The relationship based on LarsonMiller method can be expressed as: 10 e (20+ lgtr)= Z- blgo
— cOwhere b, ¢ are constant, and Z is a parameter related to degradation of creep-rupture strength.
The current work investigated the relationship among microstructure, creep-rupture strength and deg
radation of property by analyzing creep-rupture strength data. Several 12CrIMoV steels which had
different microstructure were investigated to establish a new analytical model for predicting the residu-
al life of high-temperature component.
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Fig. 1 Creep-rupture strength data of 12CrIMoV steel
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Table 1 M icrostructural state of the samples
Sam ple Microstructure
1# 13 Slight spheroidization
2# Medium spheroidization
3# Medium spheroidization
4# 16l Complete spheroidization
5* Complete spheroidization
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Table 2 Degradation of creep-rupture strength parameter Z

Fig.2 Creep-rupture strength curves of 12CrIM oV steel

3 540 'C/80MPa
Table 3 Residual life of the samples under 540°C/ 80M Pa

Sample 1# 24# 3# 4# 5#

Z value 26. 11 25.91 25. 65 25.23 24.99

, (2,

80M Pa, 540°C

A ( 3

Sample 1* ot 3# 4t 5t
Remain life/ h 201976 | 114630 54891 16707 8466
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Fig. 3 The relationship curve between residual
life and Z under 540°C/80M Pa
2
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Table4 Comparison of residual life prediction
Sample 1* o# 3# 4# 5
Stress/ MPa 91.14 60 42.02 61.5 86. 6
Temperature/ 'C 540 580 540 540 540

Current method | 98294 30278 |> 100000| 62793 5479

Other methods 81000 70000 |> 100000| 50000 24000

2,3 ,
Z 26 11, 7
25.91  25.65,
. 7 25.23  24.99 ,
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