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Abstract:

The fatigue tests were conducted under different temperature (325°C and 200°C) 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)
(Wt%)

Fe C Si Mn p S Ni Cr Mo
Ba | 006 | 05 | 13 | 0031 | 0027 | 1018 | 1694 | 202

Table 2 Fatigue test condition

Temp.(°C) |Strain range(%) |Strain rate(%/sec)
325 1.2 0.004
200 1.2 0.004

Table 3 Water condition of simulated PWR environment

Dissolved oxygen(ppb) | Lessthan5
Dissolved hydrogen(ppm) | 2.7%0.1
H3BO3(ppm) 500+13

LiOH(ppm) 2.00%0.07

Fig.1 Sketch of hollow specimen (Unit : mm)
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Fig.3 Cracks on the film replica
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Table 4 Observation cycle and fatigue life in fatigue test

Tem.("C) 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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Table 5 Number of cracks (200°C)

Cycles 50| 100( 200{ 300f 500{ 700{ 1000| 1525
Total Cracks 0 O 16| 40| 69| 74| 61 32
Crack Initiation 0f 16 26 33| 20 3 1
Crack Coalescenece 0 0 0 2 4 16 16 30

Table 6 Number of cracks (325°C)

Cycles 25 50[ 100| 150| 200| 300| 400| 709
Total Cracks 0f Of Of 24 96| 107 91
Crack Initiation 0 0 0| 24 76| 33 21
Crack Coalescenece] 0 0 0 0 4 21 37
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Fig.4 Number of total cracks
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Fig.5 Crack initiation rate (200°C)
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Fig.7 Crack coalescence per cycle (200°C)
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Fig.8 Crack coalescence per cycle (325°C)
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Fig.9 Crack coalescence per crack (200°C)
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Fig.10 Crack coalescence per crack (325°C)
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Table7 Parameters in crack growth rates

D m
200°C 1.68E-01| 1.65E+00
325°C 8.86E-01| 1.67E+00

Table8 Crack growth rate in each crack length

Crack growth rate(um/cycle) Ratio
Crack length
200°C 325°C 325°C/200°C
(um)
100 0.025 0.10 4.11
500 0.092 0.38 4.19
1000 0.164 0.70 4.22
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