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A Study on the High Temperature Creep Crack Growth Properties for Steam
Turbine Rotor Steel under Static and Cyclic Loading Condition
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Abstract

The crack length measurements by electrical potential(EP) method for 1% Cr—Mo—V
and 12%Cr steel of 0.5T—CT specimen were performed at 500C, 600T and 700C, and an
applicability of stress intensity factor(K,), net section stress(c..), C* —integral and C, para-
meter was studied to measure creep crack growth rate(da/dt) with side groove and without
side groove under static and cyclic loading condition. The experimental result could be su-
mmarized as follows :

1) Crack measurement by EP method was available and coincided with the Johnson’s ana-
lytical equation.

2) da/dt by K; and o.. was not adequate because of the wide scatter band according to
load and temperature, but C* —integral, except for transition region, was adequate.

3) C. parameter showed the best fitted line through total creep region without relating
with both temperature and load condition.

4) Under the cyclic loading condition, C, parameter was proper to estimate da/dt.

And it was shown that da/dt for 1% Cr—Mo—V steel under the static condition(R=1)
was 1.16 times faster than the case under cyclic loading(R=0), and for 12% Cr steel, 1.43
times.
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1% Cr—Mo—V
Comp. | C Si Mn P S Ni Cr | Mo v Al | Cu
Wt. ‘?‘ 0.25 0.03 0.65 0.007 | 0.005 0.64 1.21 1.12 0.29 0.004 0.03
12% Cr
Comp. | C Si | Mn P S Ni Cr Mo | V | Nb |
Wt. % 0.16 0.24 0.67 0.005 0.003 0.58 11.01 0.92 ; 0.23 ! 0.05 (
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