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Long-term Creep Life Prediction Methods
of Grade 91 Steel
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Abstract : Grade 91 steel is used for the major structural components of Generation-IV reactor systems such
as a very high temperature reactor (VHTR) and sodium-cooled fast reactor (SFR). Since these structures are
designed for up to 60 years at eclevated temperatures, the prediction of long-term creep life is very
important to determine an allowable design stress of elevated temperature structural component. In this
study, a large body of creep rupture data was collected through world-wide literature surveys, and using
these data, the long-term creep life was predicted in terms of three methods: Larson-Miller (L-M),
Manson-Haferd (M-H) and Wilshire methods. The results for each method was compared using the standard
deviation of error. The L-M method was overestimated in the longer time of a low stress. The Wilshire
method was superior agreement in the long-term life prediction to the L-M and M-H methods.
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Fig. 7 Creep-life prediction results predicted by the
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