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Estimation of Creep Strength based on Interparticle-Spacing in
2.25Cr-1Mo Steels Used in Actual Boilers

Takeo Sumina, Takeshi Ixkuno and Toshio SaBurl

Synopsis :

In order to ascertain that a method to evaluate a creep strength based on the interparticle spacing between carbides

is applicable, creep strength measurements were made on about 14 kinds of 2.25Cr-1Mo steel used in actual boilers
operated at up to 870K and compared with those estimated by calculation. The results of this study are as follows :
(1) The creep rupture curve obtained by the calculation, which is based on the change in interparticle spacing added
by connections considering decrease in the cross section area of the test piece due to oxidation and creep deformation,

well fit the result of creep rupture test.

(2) The creep rupture time obtained by this calculation is in the range of 2/3 to 3/2 times of that obtained by creep

rupture test.
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Table 1. The nominal dimensions and served condi-
tior(lis of 2.25%Cr-1%Mo steels used in this
study.

Used Steam Cumulative
temperature pressure operating time
EDesigned) (Designed)
(K) MPa) (Ms)

Na Nominal dimension

(mmXmm)

Al ¢57.0XtT7.5 843 9.32 358
A2 ¢$31.8X1t6.1 774 29.03 335
A3 ¢57.0x1t9.7 782 18.93 437
A4 ¢57.0xt12.5 844 19.02 468
A5 ¢50.8Xt9.5 863 14.61 494
A6 ¢657.0x1t9.0 813 19.52 500
AT ¢57.0xt9.0 813 19.52 500
A8 ¢54.0Xx1t9.5 844 19.42 544
B1 ¢57.0xt4.0 866 3.33 358
B2 ¢54.0x1t4.3 853 19.22 413
B3 ¢57.0X1t6.0 816 3.73 468
B4 ¢50.8xXxt5.0 853 3.10 494
B5 ¢45.0xt4.5 868 4.90 500
B6 ¢50.8xt5.2 835 4.53 540

Table 2. Chemical compositions of 2.25%Cr-1%Mo
steels used in creep test.

Chemical composition (mass%)

No. C Si Mn P ] Cu Ni Cr Mo
Al 0.12 0.39 0.43 0.012 0.005 0.03 0.06 2.19 0.94
B 0.10 0.-41 0.41 0.011 0.006 0.03 0.05 2.17 0.95

Table 3. Chemical compositions of a 2.25%Cr-1%
Mo steel used in oxidation test.

Chemical composition (mass%)
No. c Si Mn P S Cr Mo
C1 0.10 0.26 0.37 0.028 0.008 2.08 0.90
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Fig. 2. Correlation between interparticle spacing
between carbides, A and minimum creep
rate, én of 2.25Cr-1Mo steels held at 923K
under a stress of 108 MPa.

O : 2.25Cr-1Mo steels used in an actual boiler.
A\ 2 2.25Cr-1Mo steels held in high temperature®.
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Fig. 3. Correlation between creep test stress, ¢, and
minimum creep rate, &, of Sample Al held
at 923K under 4 kinds of stress after used in
an actual boiler.
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