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Abstract

One of the most important problems in recent life prediction is to introduce the degradation
effects into life prediction procedure. In the present paper, the effect of the material degradation

on the fatigue surface crack growth and fatigue life prediction in a 2% Cr-1Mo steel were

inverstigated. The 2% Cr-1Mo steel has been used in a plant having operated for over 60000hours

and subjected to material degradation due to temper-embrittlement. A Monte-Carlo simulation
was made on the basis of the data obtained in the experiment in order to determine the P-S-N
diagrams of surface crack growth for the degraded and recovered steels.
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Table 1 Chemical composition of the SCMV

4 steel tested.

Chemical composition of SCMV 4, %

C S Mn P S C Mo As Sn Sb

017 024 0.65 0.015 0.016 259 1.01 0.028 0.027 0.005

Table 2 Mechanical properties of the SCMV
4 steel tested.

Yield | Tensile | Elonga-
Materials strength|strength| tion

MPa MPa %
Degraded SCMV 4 568 716 24
Recovered SCMV 4 549 686 23
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Table 3 Imput data for the present statistical fatigue life prediction

Degraded
Recovered
4K <14MPa/m 14MPaym < AK
Mean of m, un, 0.64 3.05 3.06
Standard deviation of m, on 0.60 0.26 0.16
Threshold condition, K;,, MPavm 4.7 47
Critical condition, K, MPa/m 120 250
A* 1.25%10°5
B* 1/13.1
Initial depth of surface crack,
ai, mm 30
Initial half-length of surface crack, 40
Ci, mm
Plate thickness, T, mm 150
Half-width of cracked plate, W, mm 5000
Number of output data, » 50

*A and B are constants in the relationship between C and m: C=AXB™
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