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A Study on the Laser Welding of Claddin% Tube with Temp. Sensor
for Fuel Irradiation Test
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ABSTRACT The instrumented fuel irradiation test at a research reactor is needed to evaluate the
performance of the developed nuclear fuel. The fuel elements can be designed to measure the
center line temperature of fuel pellets during the irradiation test by using temperature sensor.
The thermal sensor was composed of thermocouple and sensor sheath. Micro-laser welding
technology was adopted to seal between seal tube and sensor sheath with thickness of 0.15 mm.
The soundness of welding area has to be confirmed to prevent fission gas of the fuel from
leaking out of the element during the fuel irradiation test. In this study, fundamental data for
micro-laser welding technology was proposed to seal temperature sensor sheath of the
instrumented fuel element. And, micro-laser welding for dissimilar metals between sensor sheath
and seal tube was characterized by investigating welding conditions. Moreover, the micro-laser

welding technology is closely related to advanced industry. It is expected that the laser material

processing technology will be adopted to various a pplications in the industry.
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Radiography Test Metal]og'aghz Test | FlSZ 5 Zr-4 Seal tube %;ﬂ-‘?—gl X'/}j $_31_],C§)8.
A B c D Conilition Bead Penetration
o I ol Deects | width depth
v 1_A) (mm) (mm)
1| Ta/Ta| 42 | 3 0 J154 15 L.F. 0.60 0
2l Ta/Ta) 42 | 5 |-0.5] 154 15 LF. 0.64 0
3] Ta/Ta| 60 3 0 154 15 x 0.72 0.02
40 Ta/Ta] 60 | 5 |-0.5] 154 15 L.F. 0.77 0
5|Mo/Ta] 42 | 3 |-0.5] 154 16 L.F. 0.58 0
|6]Mo/Ta) 42 5 0 J159 16 L.F. 0.62 0
7|Mo/Ta] 60 | 3 |-0.5] 154 16 L.F. 0.67 0
8|Mo/Ta} 60 5 0 154 16 L.F. 0.72 0
1§ Ti/Ta]| 24 3 0 J159 3 x 0.62 0.05
2] Ti/Ta]| 24 5 |-05)15¢4 3 x 0.66 0.04
3] Ti/Ta| 40 3 0 J1594 3 x 0.71 0.08
4l Ti/Ta] 40 | 5 |-05]154 3 B.T. 0.83 0.1
5] Zr/Ta 3 |-05]15¢4 10 x 0.85 0.02
6] Zr/Ta | 24 5 0 J15¢4 10 x 0.80 0.07
7] Zr/Ta] 40 | 3 |-0.5] 154 10 B.T. 0.87 0.1
8] Zr/Ta | 40 5 0 154 10 B.T. 0.&5 0.1
0.010
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