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Abstract

A fatigue capsule is one of the special capsules to investigate the fatigue characteristics of the nuclear
materials during an irradiation test in a research reactor, HANARO. [n this study, the performance test
and the preliminary fatigue test results by using a cyclic load device newly developed for a fatigue
capsule are described. In order to obtain the characteristics such as a realization and a controllability of
the periodic wave shape and the relationship between the pressure and the load, a spring and rigid bar
specimens are used. The fatigue test for the 316L stainless steel specimen with 1.8mm in diameter and
12.5mm in gage length is also performed under the same conditions as the temperature(550 °C) of the
specimen during irradiation tests. As a result of the test, the fracture of the specimen occurs at a total of
70,120 cycles (about 12 days), and the displacement in this case is 2.02 mm. It is expected that these
results will be used for determining test conditions and a comparison cf the in-pile fatigue test results.
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Fig. 2 Concept and the load device using a bellows
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Fig. 3 Triangular wave shapes of the pressure, the
LVDT and the load cell
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Fig. 4 Effect of the pressure variation on the load cycle
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Fig. 5 Effect of the holding time at lower and
upper pressure (holding time, 3 sec)
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Table 1 Measured and calculated load of the fatigue
capsule's bellows with the pressure

Pressure |Measured| Equation 1]  Calculated (kN)
(MPa) | (kN) (kN) | $28mm | $34mm
0.49 0.31 0.31 0.30 0.44
0.98 0.64 0.64 0.61 0.89
1.47 0.96 0.97 0.96 1.33

1.96 1.29 1.29 1.21 1.77
245 1.62 1.62 1.50 2.23
2.94 1.96 1.95 1.81 2.67
343 2.28 2.28 2.11 3.12
3.92 2.61 2.61 241 3.56
441 2.94 2.94 2.72 4.00

4.91 3.27 3.27 3.02 445

Fc=0.671p-0.021

Load (kN)
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Fig. 6 Pressure vs load relationship of a bellows
for the fatigue capsule
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Table 2 Specification of the fatigue specimen and
test conditions

Specimen 316L Stainless steel,
¢1.8mm, Gage length=12.5 mm
Target temp. 550 °C
Pressure 1.37~1.86 MPa
Load 0.89~1.23 kN
Stress 351~482 MPa
Load cycle 4 cycle/min.(0.067 Hz)
Shape of load | Triangular wave
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Fig. 7 Heater block and test section instrumented
with a heater and a thermocouple
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Fig. 8 Pressure and displacement history of the
specimen in the early stage of the test
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Fig. 9 Displacement history of the specimen with
load cycles at the maximum load(1.23 kN)
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