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Evaluation of Mobile Dislocation Density of Modified 9Cr—1Mo Steel by Stress Change Test

Hiroyuki HAYAKAWA, Daisuke TERADA, Fuyuki YOSHIDA, Hideharu NAKASHIMA and Yasufumi GOTO

Synopsis : The quantitative evaluation of the relationship between creep deformation and microstructure is important in order to improve the accuracy of

the residual creep life evaluation of power boilers and turbines. In this study to characterize the creep deformation mechanism of a Modified

9Cr—1Mo Steel used in newly constructed boilers, stress change tests were conducted during creep tests. It was confirmed that the dislocation

behavior during the creep tests were in viscous manner because of no instant plastic strain observed at stress increments and transient back-

ward creep behavior after stress reduction. Mobilities of dislocation evaluated by observed backward creep behaviors after stress reductions

and internal stresses evaluated by the changes of creep strain rate in stress increments were stable during creep deformation. Mobile disloca-

tion densities were evaluated with the estimated mobilities of dislocation and the changes of creep strain rate in stress increments. Variation

of evaluated mobile dislocation densities with creep strain showed same tendency of variation of creep strain rate. Therefore mobile disloca-

tion density is the dominant factor that influences the creep strain rate in creep deformation of this steel. The internal stress of mobile dislo-

cation can be considered to be originated from the line tension of bowing mobile dislocation in this steel.

Key words : creep; modified chromium molybdenum steel; stress change test; dislocation mobility; mobile dislocation density; internal stress.
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Table 1. Chemical compositions of steel (ASME SA213 T91) used in this study.

/mass%o
C Si Mn P S Cr Ni Mo \% Nb | SOLAI N
0.08 {0.23 [0.46 | 0.0014 |0.002|8.15 |0.05 | 091 |0.19 |0.007 | 0.02 0.047
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Fig. 1. Relationships between creep life fraction t/tr (nor-

malized by creep rupture time #r) and creep strain €
of ASME SA213 T91 Steel on various creep condi-

tions.
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Fig. 2. Variation of elongation with time during 10% stress
change at 6.4% creep strain.
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Fig. 3. Relationships between stress change value | Ac| and instanteneous strain | A€| by stress change tests.
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