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Abstract

Laser beam weldability of zircaloy-4 was investigated using a pulsed Nd: YAG laser of 200 W
average power. Mechanical properties of laser and GTA bead-on-plate welded zircaloy-4 test
specimens were compared. The influence of plasma generated during laser welding was analyzed and
optimum laser welding parameters were investigated.
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Table 1 Chemical composition and mechanical
properties of zircaloy-4

Element | Sn Fe Cr Fe+Cr Zr
wt 1.2 0.18 0,07 0.28 balance
(%) -1.7 -0.24  -0.13 -0.39

Tensile strength Yield strength Total elongation
(MPa) (MPa) (%)
0.2% offset °

415.8 345,2 34,0
} 50.0 -~
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Fig. 1 Shape of zircaloy-4 specimens used in tensile
test
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Table 2 Optimum parameters in LBW and GTAW for tensile specimens

Optimum GTA Weld Parameters

Optimum Laser Weld Paremeters
Peak Power 1. 3kW
Pulse Width S5msec
Pulse Frequency 10Hz
Welding Speed 200mm/min,

Welding current 15A
Arc Length 0. 6mm
Welding Speed 200mm,/min,
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Fig. 3 Dependence of photodiode signal on laser
power density
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Fig. 7 Variations of penetration depth vs. power
density
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Table 3 Tensile properties of laser, GTA welded and unwelded specimens

Specimen Ultimate tensile Yield strength Total elongation
No, strength (MPa) 0.2% offset (MPa) (%)
LBW GTAW LBW GTAW LBW GTAW

A 442,3 547.2 358.9 431.5 34.6 22.6
B 426, 6 477.6 353.0 366.8 33.3 23.3
C 418, 7 348.1 38,0
D 445, 2 510, 9 361.9 387.4 34.8 23.5
E 442.3 468, 8 322.6 343.2 33.1 19.8
F 416.8 316.8 38.6
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Microstructure of LB welded Zr-4 specimens
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