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Abstract

The spacer grid is one of the main structural components in a fuel assembly. It supports fuel rods,
guides cooling water and maintains geometry from external impact load and cyclic stress by the vibration
of nuclear fuel rod, it is necessary to have sufficient strength against dynamic external load and fatigue
strength. In this study, the mechanical properties and fatigue characteristics of laser beam welded zircaloy
thin sheet are examined. The material used in this study is a zirconium alloy with 0.66 mm of thickness.
The fatigue strength under cyclic load was evaluated at stress ratio R=0.1. S-N curves are presented with
statistical testing method recommend by JSME- S002 and compared with S-N curves at R.T. and 3157C.
As a result of the experimental approach, the design guide of fatigue strength is proposed and the results
obtained from this study are expected to be useful data for spacer gird design.
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Table 1 Chemical compositions of zirconium alloy

Chemical composition (wt%)

Nb Sn Fe Cr T.E. (0] 7r

1.0 1.0 0.11 - - - Bal

Table 2 Welding method and parameter

Laser Weld Parameter
Average Power (W) 420
Pulse Frequency(Hz) 55
Pulse Wide(m/s) 2.5
Welding Speed(mm/min.) 200
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Fig. 1 Configuration and dimensions of Lap weld
specimen for fatigue test
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Fig. 2 Configuration of experimental apparatus
for MTS 810
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Fig. 3 Micro-Vickers hardness measurement range

Fig. 4 Fractured specimens for tensile test
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