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A Study on the Statistical Characteristics of Fatigue Crack Propagation
Rate in Turbine Rotor Steel(])

Sae-Wook Oh, Chi-Woo Lee, Yun-Souk Chang and Soon-Ho Chung

Key Words : Turbine Rotor Steel(t®l 28 -8 7}), Fatigue Crack Growth Rate(s| 2=1%
A ald 1), Statistical Characteristics(ZHEE-4)

Abstract

In order to estimate the running life of turbine rotors, fatigue crack propagation law, da/dN=
C{4K)™, proposed by Paris et al. has been widely applied.

In this study, fatigue crack propagation rates for 16 samples of 1% Cr-Mo-V rotor steel were
measured and statistical characteristics of m and C values in above equation were reviewed.

The results are summarized as follows.

1. C and m follow a log-normal distribution and normal distribution, respectively. And the relation

of ¢ and m shows a strong negative correlation.

2. Fatigue crack propagation equation can be expressed as da/dN=4.11x 10~4(4K/153.8)7,

introducing the relationship C=C,K,~".
In this case, contribution of C, distribution to the distribution of log C shows very small comp-
ared to degrees of contribution by m.
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Chemical composition (w¢t %
c | si | ma | p | s | w[oo | M| v [ [ as
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0.31 | 005 | o061 | 0.006 | 0.002 | 058 | 128 | 106 | 0.2 | 0.06 | o.0m
Mechanical properties
Tensile stress Yield stress 1 Elongation F.AT.T Impact energy
(MPa) (MPz) (%) °C) (N.m at 23°C)
722.3 ’ 571.3 | 19.3 [ 8 ’ 120. 36
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