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Abstract

An irradiation test of a nuclear fuel rod having external and internal tube structure was planned for a
performance. To establish fabrication process satisfying the requirements of irradiation test, micro-TIG
welding system for fuel rods was developed, and preliminary welding experiments for optimizing process
conditions of fuel rod was performed. Fuel rods with 15.9mm diameter and 0.57mm wall thickness of
cladding tubes and end caps have been used and optimum conditions of endcap welding have been
selected. In this experiment, the qualification test was performed by tensile tests, helium leak inspections,
and metallography examinations to qualify the endcap welding procedure. The soundness of the welds
quality of a dual cooled fuel rods has been confirmed by mechanical tests and microstructural
examinations.
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Fig. 1 Geometry of SUS 316 weld specimen.

22 AETH 3 dEHUY

Fig. 29 8% 371 TIG WA= He &
G 7 s B 7oA HARA Had Ay 2
A Atelell ofH(arc)E WAAA & °

& H
2 AY FEF(E DY TW-10-100)9F &% A o]
2 T o)W ok HAF} &
2aHste]  FZHA o7 7Hsgk upslope  H
downslope 7]5°] XEFrE o] 9laL, ofa TAFH
ol AR A 7t FAHGANAN Aeor zHed

T At

|

Fig. 2 Photography of the GTA welding chamber.
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Fig. 3 Macro-sections of STS 316L endcap welds

with dual rod specimens.

1378



1400

1200 Group A

1000

800

Load, Kgf
|
~

600 3

400 5

200 - ‘

0 10 20 30 40 50 60 70
Displacement, mm

(Group A : corner joint)

1400

Group|B

1200

1000

P — 639 MPa
800 / ——"636MPa ‘

| 627 MPa
600

632 MPa
! 639 MPa

Load, Kgf

o 10 20 30 40 50
Displacement, mm

(Group B : lap joint)

2500

Grqup C
2000

A=
1500 ‘

1000 - l 2

Load, Kgf
-

500 l 5

) 10 20 30 40 50 60
Displacement, mm

(Group C : butt joint)

Fig. 4 Stress—strain curves for STS 316L welded
specimens with Group A, B and C.

Fig. 5 Photograps of fractured tensile specimen
using upper butt welding.
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