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An Improvement of Welding Method to Reduce Pores
in the End Plug Weld of HANARO Fuels

120° 3

ADbstract

An investigation was performed to analyze the origin of pores formed at the
end plug welds with nuclear fuels for HANARO, and to find a welding method
which can reduce the formation of pores. The occurrence frequency and sizes of
pores were investigated for various welding methods with a fixed condition of
accelerating voltage, beam current and welding speed. The three-step welding
method of rotating 120 degree per each time was shown to have the least pore
formation among 4 kinds of methods. The formation of pores appeared to be
affected by the up-slope time and down-slope time of beam current and beam

radiation position in the three- step welding.
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Table 1. Chemical composition of Al 1060(wt%)
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Al Si Cu Fe Mn Ti others
996 0.25 0.05 0.35 0.03 0.03 0.03
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Table 2 Electron beam welding condition for the experiments

up slope/down slope| off - set
group kV) | (mA) | (mm/min) (sec) (sec) | (mm)
Gr 1 90 5 494 05 05 04
Gr2 | 2 4.2 494 05 05 04
Gr 3| 3 4.2 494 05 05 04
Gr 4 3 4.2 494 05 05 04
Gr5 | 3 4.2 494 0.2 0.2 04
Gr 6| 3 4.2 494 04 04 04
Gr7 | 3 4.2 494 06 0.6 04
Gr 8| 3 4.2 494 20 20 04
Gr 9| 3 4.2 494 05 05 0.0
Gr 10| 3 4.2 494 05 05 05
3.
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Fig. 1 Weld joint design for end plug and cladding
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Fig 2. Three-step welding method for end plug

(b) three-step welding

Fig. 3 The shape of pores in continuous welding
and three-step welding
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Fig. 4 Variation for the pores with welding method
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Fig. 5 Variation for the pores with up-slope and
down- slope
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Fig. 6 X-ray radiography image with different beam position in
weld of end plug
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