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Effects of Temperature and Load Hatico on Fatigue Crack Growth Behavior of
Main Stearn Pipe Steel
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Abstract

The fatizue crack growth behavior of main steam pipe steel was inwvestigated to obtain
kasic data for integrity ewvaluation and life prediction in nuclear power plants, Fatigue tests
were conducted at load ratios of 01, 05 and 0.7 and temperatures of 24, 150 and 2B97C, As
the temperature and load ratio increased, crack growth rates increased at low  AK region,
Abewe the load ratio of 05, the fatigue crack growth behaviors were nearly similar regardless
of temperature, At the load ratico of 01, the increase of crack growth rate with increasing
termnperature from 24%C to 180T was attributed to the decrease of crack closure due to the
enthanced thermal activation and reversikility of dislecation, The similar crack growth behavior
between 1507 and 289°C are explained by that the decrease of roughness-induced crack
closure was offseted by the ncrease of oxmide-induced crack clesure due to thermal omidation,
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0l 7.20 =107 3,68
&4 331 05 B1Z=10™ 3.11
07 0310 2.94
01 2T x1n™ 3.26
150 272 05 592 =10 2,88
0.7 130=10" 2.78
01 2a1=10™ 3.25
240 245 05 12910 276
07 791 =10™ 2,06
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3= 3 Fatigue crack growth rates and normalized crack closure levels at 247 and 1650°C
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{a) 24°C (b} 150%C

3% 4 Fractographs of fatigue surfaces produced at AK=100Pam'? (a) 247 and (b) 150°C
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