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A Study on the Qualification of End Cap Laser Welding

for Irradiation Testing
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Abstract

The irradiation test of fuel elements was planned for the evaluation of nuclear fuel
performance. To establish fabrication process satisfying the requirements of
irradiation test, laser welding for fuel elements was performed, and the characteristics
of zircaloy-4 end cap welding was investigated. Fuel elements with 13.08 mm
diameter and 0.4 mm wall thickness of cladding tubes and end caps have been
fabricated in the pre—qualification welding experiment. The optimum parameters for
end cap welding have been established based on the result of this experiment. In this
study, the qualification test was performed for tensile tests, helium leak inspections,
flatness measurements, peel tests and metallography examinations to qualify the end
cap welding procedure. The soundness of the welds of nuclear fuel elements has

been confirmed by mechanical tests and microstructural examinations.
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(No. 2 with filler) (No. 6 without filler)

(No. 1 with filler) (No. 4 without filler)

(No. 3 with filler) (No. 5 without filler)

Fig. 24 97 1312, 135 % 13.87mm AF-8-% #olA-8&HAIH (x8)




Table 2.1 #olAE8 2 A4 #olA AFddr 4 §HA
Laser Dimension test after welding
Specimens Cladding Tube O.D. O.D. Visual
Power
No. OD. (mm) (with filler) (without filler) Test
(W) Min. Max. Min. Max.
1 Top 280 13.12/13.87 13.20 13.24 O.K.
Bottom 280 13.12/13.87 13.21 13.25 O.K.
9 Top 210 13.12/13.87 13.21 13.24 O.K.
Bottom 210 13.12/13.87 13.20 13.22 O.K.
3 Top 350 13.12/13.87 13.21 13.24 O.K.
Bottom 350 13.12/13.87 13.18 13.23 O.K.
4 Top 280 13.12 13.11 13.13 O.K.
Bottom 280 13.12 13.08 | 13.13 O.K.
5 Top 350 13.12 13.11 13.13 O.K.
Bottom 350 13.12 13.10 | 13.12 O.K.
6 Top 210 13.12 13.10 | 13.12 O.K.
Bottom 210 13.12 13.09 13.12 O.K.
7 Top 280 13.12/135 13.16 13.19 O.K.
Bottom 280 13.12/135 13.15 13.18 OK
3 Top 210 13.12/135 13.21 13.22 O.K
Bottom 210 13.12/135 13.14 13.17 OK
9 Top 350 13.12/135 13.15 13.20 O.K
Bottom 350 13.12/135 13.20 13.22 O.K
13.4
® Top of element Endcap configurations:
— Bottom of element I 0O.D. endcap 13.12mm
Travel speed : 6 rpm
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Fig. 25 9|74 13.12mm AH&A] &= &A1 &7 A vl




13.4

& Top of element Endcap configurations:
& Bottom of element 0O.D. 13.5mm, width 0.38mm
Travel speed : 6 rpm
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13.4
& Top of element Endcap configurations:
L & Bottom of element 0.D. 13.87mm, width 0.38mm
Travel speed : 6 rpm
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Penetration depth, P [mm]

Penetration depth, P [mm]
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MINIMUM 0.038 DIAMETRAL CLEARANCE BETWEEN J S
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BEARING PAD
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N 71(90°+5°) Helg o el
Al 5 23
8 >340um/4mm | W17t = (DFDF) | W97t = (KNFC)
EO1 30m 0.43° 80m 1.15° 4z
E02 42m 0.52° 100um 1.32° 4z
EO03 62m 0.90° 70/m 0.98° el
E04 25m 0.36° 70m 0.98° 4z
EO05 40m 0.56° 160m 2.28° el
E06 30m 0.43° 50/m 0.72° 4z
EO07 48m 0.70° 60m 0.80° e
EO8 60m 0.80° 50/m 0.72° 4z
EQ09 45/m 0.68° 60m 0.80° el
E10 35um 0.46° 70m 0.98° 4z




	분과별 논제 및 발표자

