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A Study on initial Transient Behavior in Creep-Fatigue Crack Growth
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Abstract

At early stage of creep-fatigue crack growth tests, initial transient behavior which
implies high crack growth rate has been generally observed by some researchers. Since the
influence of the initial transient crack growth behavior on the remaining life of components
is significant, cause of it should be further studied. In this study, characteristics of the
initial transient behavior of 1Cr-1Mo-0.25V steel is studied experimentally by performing
creep-fatigue crack growth tests at 538°C in air under trapezoidal waveshapes. It is verified
that the cause of the initial transient behavior is not high (Ci)aws values due to the small
scale creep condition at the early stage of test, but oxidation-dominated crack growth
mechanism during the transient period which is different from the creep-dominated crack
growth mechanism in steady crack growth period.
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Table 1 Chemical composition of the test material (1Cr-1Mo-0.25V steel)

Element C Si Mn P S

Ni Cr Mo \% As Sn Sb

Wt% 031 | 0.23 | 0.76 | 0.006 | 0.001

0.36

111 | 132 | 0.27 | 0.006 | 0.005 | 0.001
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Table 2 Tensile properties of the test material (1Cr-1Mo-0.25V steel) at 24°C and 538°C

Test Yield Tensile Elongation Reduction D m Young’s
temp stress strength (%) of area (MPa—™) modulus
(T) 0.2%) (MPa) (%) (E)
(MPa) (GPa)
24 665.2 823.1 18.8 59.4 2.18E-73 25.54 209.4
538 533.5 580.6 227 55.5 2.82E-54 18.75 147.3
1Cr—1Mo—0.25V M
20} o
Table 3 Creep properties of the test material 02 . ofgs 4:4% g
(1Cr-1Mo-0.25V steel) at 538°C o 0=320MPa ¥
o ¢=348MPa
Specimen no. | Applied stress |Secondary creep rate Ol }
(MPa) (hr) £ A
@ L
1 346 1.271E3 a 0101 Iy
8
2 320 8.980E-4 5 / g
] 0.05 o
3 274 7.447E5 & .
4 187 1.973E-6
reep constant _ B ho
Temp A(MPa~"- hr?) n /e,
: N Fig. 2 Creep test results of 1Cr-1Mo-0.25V steel
538 7.6985E-27 9.13 (t, : time to failure)
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