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Abstract: A nuclear fuel cell is connected to the corresponding top nozzle by a bulge joint. Bulge joints are
composed of an outer insert tube and inner guide tube, as well as two inner and outer tubes that are joined
by three grooves. As the lifting force on the top nozzle is transferred to the fuel cell through the bulge joint,
the bulge joint plays an important role in the transportation of spent fuel cells. Therefore, the bulge joint has
to have a sufficient joining force. In this study, the effects of the shape and material properties of a bulge
joint on the joining force are investigated.
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Fig. 2 Shape of bulge joint
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Table 1 Mechanical properties of SUS304L and

Zircaloy-4
Material SUS304L Zircaloy-4
Young’s modulus 179.2 GPa 113.7 GPa
Poisson’s ratio 0.3 0.29
Yield stress 203.8 MPa 339.5 MPa
Density 7,930 kg/m® | 6,650 kg/m’
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Fig. 3 Stress-strain curves of SUS304L and Zircaloy-4
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Fig. 7 Deformed shapes and von-Mises stress
distribution at 2.0 mm displacement: (a)
Assembled, (b) insert tube, (c) guide tube

Fig. 8 Deformed shapes and von-Mises stress
distribution at 3.0 mm displacement: (a)
Assembled, (b) insert tube, (c) guide tube
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Table 2 Analysis case for A, C, H, t

Case A B C D H t
1 0.5 1 1.5 2 1.5 0.5
0.3 0.8 1.3 1.8 1.5 0.5
0.5 0.8 1.5 1.8 1
0.3 0.6 1.3 1.6 1 0.3
1
1

0.5 1 1.3 1.8
0.3 0.8 1.5 2
0.3 0.6 1.5 1.8 1.5 0.3
0.5 0.8 1.3 1.6 1.5 0.3
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Fig. 12 Shape parameter definition of bulge joint
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