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A Study on the Fatigue Crack Propagation Behavior of Cr-Mo-V
Alloy with Micro Defects at High Temperature.

Samhong Song*, Myungsoo Kang**

ABSTRACT

Fatigue tests were carried out at high temperature on a Cr-Mo-V steel in order to assess the fatigue life
of components used in power plants, The characteristics of high temperature fatigue were divided in terms
of cycle~dependent fatigue and time-dependent fatigue, each crack propagation rate was examined with
respect to fatigue J-integral range, AJ and creep J-integral range, AT, . The fatigue life was evaluated by
analysis of J-integral value at the crack tip with a dimensional finite element method. The results obtained
from the present study are summarized as follows: The propagation characteristics of high temperature
fatigne cracks are determined by AJffor the PP(tensile plasticity-compressive plasticity deformation) and
PC(tensile plasticity -compressive creep deformation) stress waveform types, and by AJ, for the CP(ten-
sile creep-compressive plasticity deformation) stress waveform type. The crack propagation law of high
temperature fatigue is obtained by analysis of J-integral value at the crack tip using the finite element
method and applied to examine crack propagation behavior. The fatigue life is evaluated using the results
of analysis by the finite element method. The predicted life and the actual life are close, within a factor of 2.

Key Words : High temperature fatigue(2-232), fatigue J-integral range( £ J-integral B4),
creep J-integral range(F 2] T JHntegral ¥9), finite element analysis(f&2454), fatigue life(W 2578)
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Table 1 Chemical composition of test material

Composition (Weight %)

Cr | Mo

067

Material
VI Ni|Cul|Al|Co

C[SiMnP 5

SCM432 | 0.26)0.27 | 0.69|0.01|0.02|1.49 0.33,012|0.20 | 0.02) 146
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Table 2 Mechanical properties of the test material

T | s | suongth | s [Ponieon (S0
*10M(MPs) |(MPa) (MPa) (96)
RT. 2536 8208 l 962.4 212 60.1
300 1853 7198 ‘ 866.3 ‘ 189 579 7
_ _1;25 1729 676.1 ' BOGLL 181 6.1
550 166.2 594.8 [ 639.3 l 237 736 }
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Fig. 1 Geometry of fatigue test specimen.
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Table 3 Test conditions for high temperature fatigue.
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Fig. 2 Schematic hysteresis loops of load and crack center
opening displacement in high temperature fatigue tests.
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Relation between crack propagation rate and
fatigue J-integral range (PP type).
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