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Fatigue Characteristics of RCS Tube Materials
on the PWR Condition
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Abstract

In this study, corrosion fatigue characteristics of CF8M and CF8A steel were
investigated on the simulated PWR condition(Temp.:316°C, Pres.: 156MPa). To make
the simulated PWR condition, the special test machine consisted of INSTRON,
Autoclave, LOOP and Measurement system was developed. As 4K is ranged from 11
to 20 MPa /m, Crack growth rate of PWR condition is faster than air condition.

Above 20 MPa+/m, the crack growth rate of PWR and air condition is similar.

Corrosion fatigue characteristics regardless of the ferrite contents(10~25wt.26) is not



different. After the test, the fracture surface of specimens was examined. It was
difficult to wverify the fracture modes such as striation, intergranular crack and
cleavage and so on. As the ferrite content of CF8M 1is increased, the 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
CFSMH 0.043 0.563 1.27 20.43 9.1 2.62 0.171
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
CEF8MH:25wt.% ferrite, CFSML:10wt.%6 ferrite
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Table 2 Test conditions

Load Freq. Temp. Pres. DO
ratio Hz T MPa ppb
0.2 05 316 15 5
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Fig. 1 Test Method
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Fig. 2 Corrosion fatigue tester and autoclave
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a) Macrostructure (photo)
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b) CF8M ferrite 25wt.%(CFSMH)
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d) CF8A
Fig. 5 Fractograph after test on PWR condition
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