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Investigation of the Laser Welded Specimens of Zircaloy-4 Spacer Grids
for PWR Fuel Assembly
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ABSTRACT : The weld quality of spacer grids in Pressurized Water Reactors(PWR) fuel is
extremely important for the fuel assembly performance in the nuclear reator. The spacer grid
welds are currently evaluated mainly by the metallographic examination although it reveals only
cross-points which are welded by the laser beam. This experiment is also to compare the
weldability of Zircaloy-4 spacer grids using by the GTA and laser beam. The effect of node
geometries of spacer grids for GTAW and LBW has been studied and optimum conditions of
spacer grid welding have been found. Microstructures and micro-hardness of GTA and laser
beam welded zones have been also compared.
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Fig. 1 Schematic illustration of spacer grid

Table 1 Mechanical properties and chemical
composition of Zircaloy-4
CHEMICAL COMPOSITION
Alloying Zr plus
Element| Sn Fe Cr permitted
impurities
w/O [12-] 018 - 0.07 Balance
1 0.24 -0.13
MECHANICAL PROPERIES
Tensile Strength Yield Strength Elongation
{kpsi) (0.2% offset, kpsi) (%)
63.8 50.1 320
F
|

n

1

Fig. 2 Experimental method of crosspoint welds
and relative values relation strength and deflection
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Table 2 The relative strength values of various
crosspoint welds of spacer grid
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(Crosspoint joint) (Outer strap joint)
Fig. 4 Microhardness distribution across LBW and
GTAW of crosspoint and outer strap joints

“6-5+4-3-2-9 0123456
OISTANCE FROM THE CENTER OF THE MEWDS

(L)

Fig. 5 Visul shape and macrograph

specimen

Fig. 6 Microstructure of weld metal of GTAW and
LBW (250:1)
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