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Evaluation of Creep Deformation and Rupture Life of 1.3Mn-0.5Mo-0.5Ni
Steel by Modified 8 Projection Concept

Hideaki KUSHIMA, Takashi WATANABE, Koichi YAGI and Kouichi MARUYAMA

Synopsis :

Creep curves of 1.3Mn-0.5Mo-0.5Ni steel were analyzed using the modified 6 projection concept based

on the following equation :
e=¢eot+All1—exp(—at)}+Blexp(at)—1}

where ¢ is the strain, ¢ is the time, and ¢o, A, B and a are the parameters determined by curve fitting. The
equation could describe the measured creep curves over the whole creep stages up to 90 percent of the rup-
ture life. The modified & projection concept could successfully predict long term rupture lives obtained in-

dependently on the same material.

Heat-to-heat variations in creep properties were discussed on the basis of the creep curve analysis.
The parameters €y, A and @ were invariable among all the heats investigated. Only the parameter B re-
lated to the weakening process was different among the heats, indicating that the difference in the weaken-
ing parameter B was primarily responsible for the heat-to-heat variations.

Key words : creep ; creep curve; 1.3Mn-0.5Mo-0.5Ni steel; creep equation; prediction of rupture life;

microstructure.
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Table 1. Values of Young’s modulus E used in
this study.

T(K) 723 748 773 798 823
E (GPa) 175 167 161 156 152
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Fig. 13. Relationship between creep strain and
rupture life ratio, ¢/t,, under the stress conditions
where the parameter B for heats La and Ld is in-
dependent of the stress. The rupture life, #,, was
calculated by Eq. (6) using ¢, = 30%.
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