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An Improved Evaluation of Creep Rupture Life by Strees Rupture Map Zoning

Kouichi Maruyama

Synopsis :

Creep deformation and fracture mechanisms are known to change with stress and temperature, as indicated in the

deformation and fracture mechanism maps. When creep rupture data are evaluated with a time-temperature parameter
(TTP), the data should be divided into several mechanism fields. This idea was applied to creep rupture data difficult to
be described by a simple TTP and stress function. It was suggested that, by dividing rupture data, all data can be described
by a TTP having only one arbitrary constant and a linear stress function. Within the same field, rupture lives hundred times
longer than the longest test duration could be predicted without introducing any appreciable error. Extrapolation across a
field boundary, however, caused serious error ; one may not correctly predict a rupture life two times longer than the test
duration. Information about field boundaries is necessary for correct extrapolation.
Key words : heat-resisting steel ; creep rupture ; rupture data analysis ; life prediction ; time-temperature parameter.
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Fig.1. Temperature dependence of iso-stress creep
rupture lives t. of 18Cr-10Ni austenitic stainless
steel®. (a) Arrhenius plot, and (b) linear plot.
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Fig.2. Creep rupture data of (a) 18Cr-10Ni steel® and
(b) 2.25Cr-1Mo steel?, together with iso-tempera-
ture stress-rupture-curves obtained from the
present analysis.
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Fig.3. Stress dependence of normalized rupture lives in
Region H taking a high activation energy.
(a) Double logarithmic plot, and (b) semi-logarith-
mic plot. Rupture lives measured at various tem-
?e;ratures are normalized in accordance with Eq.
9).
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Fig.4. Stress dependence of the normalized creep
rupture lives in Region L taking a low activation
energy.
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2.25Cr-1Mo Steel
1 19 0.074
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Average 0.090
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Fig.6. Iso-Temperature stress-rupture-curves predicted
from (a) rupture data of 2.25Cr-1Mo steel shorter
than 1000h, and (b) rupture data of 18Cr-10Ni
steel shorter than 2000h.
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Fig.7. Difference between a measured rupture life t, and
the corresponding value predicted t, in each
region of Fig.6 (a) and (b). ¢ is defined as 6= | log
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