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Influence of Interparticle-spacing on Creep Rate in a 2.25Cr-1Mo Steel

Takeo Sumia, Takeshi Ixuno and Toshio SaBURI

Synopsis : Base material and heat-affected zone (HAZ) material of 2.25Cr-1Mo steels, which had been treated to control the
interparticle spacing between carbides, A, were subjected to creep tests under a stress of 108 MPa at 923 K to clarify
the correlation between interparticle spacing between carbides and secondary creep rate. On the basis of the test
results, the influence of interparticle spacing on secondary creep rate was evaluated. The results of this study are as

follows :

(1) The correlation between the interparticle spacing, A/m and Larson—Miller parameter, LMP is expressed by the

following equation :
In A=1.0X10"2% « LMP—37

(2) The correlation between the interparticle spacing, A/m and the minimum creep rate, én/s™! is expressed by the

following equation :
Inén,=18IlnA1+5

where b is 15 for base material and is 12 for HAZ material.
(3) Using the creep strain curve obtained by the calculation on the basis of change of interparticle spacing during creep
deformation, the creep life of the steel is estimated with an error of about 15%.

Key words : 2.25Cr-1Mo steel ; creep ; creep rate ; heat-affected zone ; interparticle spacing ; computer.
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Table 1. Cherlnical composition of 2.25%Cr-12¢Mo
steel.

Chemical composition (mass%)

C Si Mn P S Cr Mo

0.09 0.24 0.37 0.011 0.007 2.12 0.88

Fig. 1. Optical microstructure of STBA24 steels.
(a)Base material (as received)
(b)HAZ material (as treated)
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Fig. 2. Transmission electron micrographs of

extraction replicas of STBA24 steels.
(a)Base material held at 923 K for 8.64 X 10*s.
(b)HAZ material held at 923 K for 8.64 X 10*s.
(c)Base material ruptured by holding under a
stress of 34 MPa at 923K for 1.11X107s.
(d)HAZ material ruptured by holding under a
stress of 34 MPa at 923 K for 1.43X10%s.
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Fig. 3. Correlation between Larson-Miller parame-
ter, T(log t+17) and interparticle spacing
between carbides, A of STBA24 steels held
at high temperature.

(O : Base material under no stress.
A ; HAZ material under no stress.
@ : Base material under a stress.
A : HAZ material under a stress.
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Fig. 4. Correlation between interparticle spacing
between carbides, A and minimum creep
rate, ém of STBA24 steel held at 923 K under
a stress of 108 MPa.

O : Base material A : HAZ material

Fig. 5. Transmission electron micrographs of

STBA24 steels.
(a)Base material held at 923 K for 8.64 X 10%s.
(b)HAZ material held at 923 K for 8.64 X 10%s.
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Fig. 6. A schematic relationship between interparti-

cle spacing between carbides, A and creep
rate, &.
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Fig. 7. Correlation between creep rate, ¢ and creep
test time, ¢ of HAZ material held at 923 K
under a stress of 34 MPa.

@ : Experimental data.
—: The part which is not affected by chang-
ing interparticle spacing, A.
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Fig. 8. Correlation between creep test stress, ¢ and
calculated minimum creep rate, &, which is
not affected by changing interparticle spac-
ing, A of STBA24 steel held at 923 K under 3

kinds of stress.
QO : Base material. A : HAZ material
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Fig. 9. Creep strain curve of HAZ in STBAZ24 steel
held at 923 K under a stress of 34 MPa.
@ : Experimental data. —: The result of
calculation.
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