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Strength Evaluation and Life Prediction of the Multistage Degraded Materials

Jae-Do Kwon, Yeung-Jun Jin, Sung-Woo Ryu and Soon-Shik Jang
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In the case of life prediction on the structures and machines after long service, it is natural to
consider a degradation problems. Most of degradation data from practical structures are isolated
data obtained at the time of periodical inspection or repair. From such data, it may be difficult
to obtain the degradation curve available and necessary for life prediction. In this paper, for the
purpose of obtaining a degradation curves, developed the simulate degradation method and
fatigue test and Charpy impact test were conducted on the degraded, simulate degraded and
recovered materials. Fatigue life prediction were conducted by using the relationship between
fracture transition temperature (DBTT : vTrs) obtained from the Charpy impact test through the
degradation process and fatigue crack growth constants of m and C obtained from the fatigue

test.
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Table 2 Mechanical properties of 2'/, Cr-1Mo steel

Fig. 9 4K-da/dN relation in the degraded material

Material Yield strength Tensile strengh Elongation Reduction of
(MPa) (MPa) (%) area (%)

Degraded 416 599 26.6 65.4

Recovered 400 581 29.8 69.8
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Fig. 10 Relationships between log C and m in the
multistage degraded Cr-Mo steel
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