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Environmental Fatigue Crack Propagation Behavior
of Aged Cast Stainless Steel
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Abstract

Environmental fatigue crack propagation of CF8M and CF8A steels used in the domestic PWR were

investigated on

equipment for environmental

the simulated PWR condition(Temperature:
fatigue(high temperature-high pressure

316°C  Pressure:

loop,

15MPa). The test
autoclave, load frame,

measurement system) were designed. As-received and 60-year aged specimens were used in the test.
To compare with environmental fatigue test, another test was performed in the air condition. The
fracture surface of specimens were difficult to verify the fracture modes such as striation, intergranular
crack and cleavage and so on. As the ferrite content of CF8M is increased, more particles covered

fracture surface were peeled.
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Table 1 Chemical compositions of CF8M and CF8A

Comp(%)] C | Mn | Si| Cr | Ni |[Mo| S

CF8MH |0.043 1.27|20.43] 9.1 |2.62

CF8ML ]0.046]0.587|1.16|17.92|10.8|2.38|0.015
CF8A ]0.05]0.626]1.18/19.88|8.74| - |0.014

CEFSMH:Z2owt.% ferrite, CFSML:10wt.% ferrite

0.563 0.171

Fig. 1 Configuration of corrosion fatigue tester
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Table 2 Test conditions in PWR environment
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Table 3 Results of CF8M & CF8A in air condition

Aging Time Specimen C m
(vears)
CF8MH 4.80E-11 4.48
As-received : -
CF8A 3.80E-13 2. 75
CF8MH 8.64E-12 5.17
Aged(60)
CF8A 1.88E-13 6.27
1E-3
o CF8MH_Air_Unaged
< CF8MH_Air_Aged
® CF8A_Air_Unaged
& CF8A_Air_Aged .
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Fig. 2 da/dN-AK curve in air condition
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Table 4 Results of CF8M & CF8A in PWR condition

Aging Time Specimen C m
(vears)
CFRMH 2.93E-08 2.46
As-received CF8ML 2.22E-8 2.26
CFBA 4.13E-10 3.96
. CFRMH 5.60E-10 3.79
Aged(60) — - N
CFEML 9.74E-10 3.67
1E-3
o CF8MH_PWR_Unaged
A CF8MH_PWR_Aged
X CF8ML_PWR_Unaged
= CF8ML_PWR_Aged
4 CF8A_PWR_Unaged
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Fig. 3 da/dN-A K curve in PWR condition
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Fig. 4 Fractograph after test on air and PWR conditions using aged and unaged specimens.
< SEM(X2000) photo position.
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