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Abstract: 
 
The fatigue tests were conducted under different temperature (325℃ and 200℃) in simulated PWR reactor 
coolant condition with interrupting tests and replica-observation. By observing fatigue crack on the specimen 
surface, the effect of temperature on crack initiation and growth were studied. From the results of the fatigue tests, 
the followings were confirmed; 

The number of cycles that fatigue cracks initiate is almost the same in different temperature. On the other hand, 
the number of cracks that initiate on the specimen increase in high temperature. 

The crack growth rate is accelerated and the number of cracks coalescence increase in high temperature 
condition. 

The increase of temperature decreases fatigue life and the decrease of fatigue life is mainly caused by the 
increase of crack coalescence. 
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Table 1 Chemical component of test material (SUS316) 
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Table 2 Fatigue test condition 

Temp.( ) Strain range(%) Strain rate(%/sec)

 
 

Table 3 Water condition of simulated PWR environment 

 

 

 

 

 

 

Fig.1 Sketch of hollow specimen (Unit : mm) 
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Fig.2 Hollow specimen and 3-dimensional replica 

 
Fig.3 Cracks on the film replica 
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Table 4 Observation cycle and fatigue life in fatigue test  

Tem.( ) Observation cycles Fatigue life

325 25,50,100,150,200,300,400 709

200 50,100,200,300,500,700,1000,1525 1525  
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Table5 6 200℃ 325℃

 
Table 5 Number of cracks (200 ) 

 
Table 6 Number of cracks (325 ) 

 
 

Fig.4 200 325
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Fig.4 Number of total cracks 
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Fig.5 Crack initiation rate (200 ) 

 

 

Fig.6 Crack initiation rate (325 ) 
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Fig.7 Crack coalescence per cycle (200 ) 

 

Fig.8 Crack coalescence per cycle (325 ) 
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Fig.9 Crack coalescence per crack (200 ) 

 
Fig.10 Crack coalescence per crack (325 ) 
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Fig.11 Distribution of crack length (200 ) 

 

 

 
Fig.12 Distribution of crack length (325 ) 

 
 



 

Fig.13 Total crack length 

 

Fig.14 15
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Fig.14 Average crack growth rate (200 ) 

 
Fig.15 Average crack growth rate (325 ) 
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Fig.16 Crack growth rates vs. K  

 

 



 

Table7 Parameters in crack growth rates 

 
 

Table8 Crack growth rate in each crack length 
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Fig.14 15
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