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A Study on the Endcap Laser Welding for DUPIC Nuclear Fuel
Elements in Hot Cell
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Abstract

The selecting of proper welding conditions for end cap closure of nuclear fuel
element in hot cell operation is considered important in respect to the soundness of
weldment and the improvement of the performance of nuclear fuels during the
operation in reactor. This study is to investigate the optimum conditions for laser
welding and optical fiber transmission, and to evaluate the characteristics of laser
welded specimens. Welding chamber and related devices for hot cell operation were
designed and fabricated. The remote fixtures and welding jig for irradiation capsules

and nuclear fuel elements were also manufactured and improved.
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Fig. 1. Drawing of laser welding chamber.

Fig. 2. Photograph of laser welding chamber using optical coupler.
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Fig. 3. Schematic illustration of optical fiber delivery system.
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Fig. 5. Configuration of endcap joint for laser welding.

Table 1. Welding results and parameters for DUPIC endcap welding.

Speci Charging| Laser P Pulse Speed Bead | Weld
imen requen
pel\cI ¢ Voltage |Power qu e)cy Width (pee) Width | Depth RT
0. S m
(V) (W) bp (ms) P (mm) | (mm)
1 240 120 7 7 6 1.8 04 O.K
2 270 150 7 7 6 2.0 0.7 O.K
3 300 180 7 7 6 2.4 0.9 O.K
4 330 210 7 7 6 2.7 1.3 O.K
5 360 240 7 7 6 2.9 15 O.K
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Fig. 6. Dependence of penetration depth and bead width on laser powers.

Fig. 7. Photographs of penetration depth and bead width in laser power 180W.(50x)

Fig. 8. Photographs of penetration depth and bead width in laser power 240W.(50x)
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Fig. 9. Dependence of bead width and penetration depth on A & B types.
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Fig. 10. Effect of the fume amounts on flow rates of helium.
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[Before endcap insert] [After endcap insert]

Fig. 12. Photograph of endcap holder.

[Endcap insert fixture] [Endcap holder and insert fixturel]

Fig. 13. Photograph of endcap insert fixture.



Fig. 16. Photograph of laser welded element specimen by remote operation.
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