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Abstract:

Zircaloy-4 to Zircaloy-4 (Zr-4) similar butt jointsvere prepared using Electron Beam
Welding (EBW) technique under different weld corahs such as with beam oscillation,
without beam oscillation and at different weldinggeeds. Three-dimensional (3D)
visualization of porosity in weld joints was cadieut using X-ray computed tomography
(XCT) technique. Quantification of porosity suchths average size, number and shape of
the pores were evaluated and compared among weahils jproduced under different
conditions. XCT results show that the porosity fté tvelds increased substantially with the
increase in the weld speed. More interestingly résellts also show that there is a significant
decrease in porosity of the joint produced withrbeascillation condition. An increase in
weld speed from 700 mm/min to 1000 mm/min resulted significant increase in pore
density (from 16 to 313 per mm3) and it was obserireat the average size of the macro
pores increased from 96.4 yum to 121.5 um. Thetgopgrepared with beam oscillation
produced least number of pores with minimum pesggmtof macro pores and maximum
percentage of spherical pores in it. Raman spadpysresults confirmed the presence of

hydrogen gas in pores of all the weld joints.
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