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Fig.1 Creep rupture strength properties of the

steels (o-P parameter)
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Fig. 2 A normal distribution of Z-parameter of the two steels
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The mean value and the standard deviation

of Z-parameter distribution of two steels
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Fig. 3 Damage accumulated with service time at

various confidence levels
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Creep damage model based on Z-parameter and confidence level

ZHAO Jie" . XING Li, MA Hai-tao, FENG Wei

( School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The creep damage method has been investigated based on the Z-parameter and the
reliability evaluation, and the damage evolution estimated by the Robinson's rule is presented to be
correlated to the confidence level. From the investigation of 5Cr-0. 5Mo and HK40 NRIM data, it is
shown that a normal distribution is supported for the value of the Z-parameter which can reflect the
deviation of creep rupture data, and therefore, the damage can be in connection with the confidence
level. The damage evolution of these two steels at different confidence levels in contrast with that of
removed tubes at different time is presented. At a certain stress and temperature, the higher the
confidence level, the more the damage accumulation. In addition, the data points based on the
experimental data of removed tubes at different time are in good agreement with the damage

accumulation lines.

Key words: creep damage; Z-parameter; Robinson’s rule; confidence level; Larson-Miller method



