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Evaluation of the Tensile Properties of Fuel Cladding

at High Temperatures Using a Ring Specimen
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Abstract

In this study, the ring tensile test at high temperature was suggested to evaluate the hoop tensile
properties of small tube such as the cladding in the nuclear reactor. Using the Arsene's ring model, the
ring tensile test was performed and the test data were calibrated. From the result of the ring test with
strain gauge and the numerical analysis with 1/8 model, LCRR(load-displacement conversion relationship
of ring specimen) was determined. We could obtain the hoop tensile properties by means of applying
the LCRR to the calibrated data of the ring tensile test. A few difference was observed in view of the
shape of fractured surface and the fracture mechanism between at the high temperature and at the room

temperature.
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Table 1 Chemical compositions of Zirlo (wt.%)

Element Sn Fe Cr (0] Nb | Zr
Composition | 1.0 | 0.01 {0.008] 0.01 | 1.0 | bal.
q_‘\.{? o 1
A
b 0.56
2 98.38
5 29,5
(@)
n o 5
A
] /
30 5 N 2.85
N 5.58
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(b)
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Fig. 1 Specimen and testing device
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Fig. 3 Calibration curve for the bending
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Fig. 4 Load versus calibrated displacement of Zirlo

at high temperature

Fig. 5 FEM mode! of ring specimen
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Fig. 9 Fractured specimens: (a) at room temperature
(b) at 435 T
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Table 2 Ultimate tensile strength of Zirlo at
various temperatures

T(efé‘?' 570 | 505 | 435 | 365 | RT
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Fig. 10 Stress versus strain of Zirlo at various
temperatures
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