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Errors of Creep Rupture Life Extrapolated by Time-Temperature Parameter Methods
Kouichi Maruyama, Eiji Basa, Kenji Yokokawa, Hideaki Kusumva and Koichi Y act

Synopsis : Long term creep rupture life has been estimated from short term data by the extrapolation based of the time-
temperature parameter (TTP) methods. This work aims at diScussing causes of the extrapolation error. Temperature
dependence of rupture life can change at longer lives due to the change in fracture mechanism. The present forms of
TTP, however, do not take the change into account, and this disregard is responsible for the extrapolation error. When
the change occurs, one cannot correctly extrapolate rupture life even less than three times the longest test duration.
On the other hand, rupture life can be extrapolated more than ten times without introducing a serious error when the
change is absent. The change in temperature dependence also influences the direction of deviation from true values.
The extrapolation provides a conservative estimate when the temperature dependence of rupture life increases at longer
lives, whereas it gives a nonconservative estimate when the dependence decreases.

Key words : heat-resisting steel ; long-term creep rupture life ; temperature dependence ; life prediction ; time-temperature parame-
ter ; extrapolation reliability.
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Fig. 1. Stress rupture data of (2)2.25Cr-1Mo steel,

(b)type 304 steel and (c)type 316 steel. Dotted
and solid lines are regression curves
obtained from Larson-Miller (L-M) and
Manson -Haferd (M-H) analyses, respective-
ly, based on the data shorter than the verti-
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and (c) indicate the boundary at which tem-
perature dependence of rupture life changes
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circle and solid square in (a) were measured
at 748 and 798K, respectively.
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