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A Study on the Weldability of Zircaloy—4 Sheet
using Nd:'YAG Laser Beam Welding
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Abstract

For the endcap welding of nuclear fuel element remctely conducted in hot cell, a laser
bearn welding is seriously considered, A study was undertaken to determine the
influence of laser welding wvariables on the quality of the welds in Jircaloy—< sheet, A
pulsed NAYAG laser of 150W average power was used for this experimment and the
welding  parameters  were  investigated The mechanical and  microstructural
characteristics of the Jmcalovy—4 welds were evaluated b tensile and rmiciohardness
tests, optical and SEM as well as EFMA for local chernical analysis of Zircaloy—d4
weld metal As a result, 125 W of the beamn power, 2 rmm of foous depth, and He
gas shielding atmosphere were optitnal conditions,
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Shielding Elongation Y5, T, &,
wreld in area Fracture
gas . (32) . (kaffmi)  (kzf/ mi)
specirmen 24
AT transverse - - a0z 47,15 HaZ
longitudinal 202 47 a3l 49,1
He transverse - - 306 473 HaZ
longitudinal 04 a8.3 a0 5 495
Adr transverse - - a1z Itz HaZ
longitudinal 122 2 a1 4h6.4 bir ittle
Fhaar-THe  transverse - - 294 47 2 HaZ
longitudinal 20 46 1 a3l 49,1
B0%: Arh0>: He transverse - - 306 473 HaZ
longitudinal 04 d4 1 a3l 49.4
TeArZEE He transverse - - 294 473 HaZ
longitudinal 04 41 2 35 49
Base metal £l A il &2 33.7
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