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Development of Endplug Weding Technology for Irradiation Testing Capsule
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Abstract

To evaluate the performance of newly developed nuclear fuel, it is necessary to
irradiate the fuel at a research reactor and examine the irradiated fuel. For the
irradiation test in a research reactor, a fuel assembly which is generally called a
capsule should be fabricated, considering the fuel irradiation plan and the
characteristics of the reactor to be used. And also the fuel elements containing the
developed fuel pellets should be made and assembled into a capsule. In this study, the
welding method, welding equipment, welding conditions and parameters were

developed to make fuel elements for the irradiation test at the HANARO research



reactor. The TIG welding method using automatic orbital tube welding system was
adopted and the welding joint design was developed for the fabrication of various
kinds of irradiation fuel elements. And the optimal welding conditions and parameters

were also established for the endplug welding of Zircaloy—4 cladding tube.
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Table 1. Welding Parameters used for Zircaloy-4 Element

e Level 1 Level 2 Level 3 Level 4 -
(MY ) MRYAF) | (N ARy

1 4/22 4/20 5/16 4/14 SRAF =
2 4/22 5/20 6/16 6/14 EHAT =
3 4/24 4/22 5/18 4/16 A=74 0.6mm A4
4 4/24 5/23 6/22 6/20 273
5 4/25 5/24 6/23 6/22 273
6 4/25 4/24 4/23 5/22 | TH *F
7 4/25 4/24 4/23 4/23 | TH *F
8 4/24 5/22 6/18 6/16 EHAT =
10 4/26 5/24 6/22 6/22 73
11 4/28 5/26 6/24 6/24 I
12 4/28 5/26 6/24 6/24 I
13 4/30 5/28 6/26 6/24 I F
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Fig. 1. Cladding Tube and End Plug




Fig. 2. Orbital Tube Welding System
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Fig. 4. The Drawing of Fuel Irradiation Capsule
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Fig. 5. The Drawing of Fuel Element for Irradiation Test
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Fig. 6. The Drawing of Joint Geometry for End Plug Welding

(a) Welding Control Console (b) Weld Head
Fig. 7. Automatic Orbital TIG Welding Equipment



Fig. 8. Welding Chamber

(a) Sound Weld (b) Unsound Weld
Fig. 9. Cross Section of the Weld Part



lack of fusion

(a) 62:5um (®) 62.5um

Fig. 10. X-ray Inspection of the Weld Part
(a) Lack of Fusion (b) No Defect

Fig. 11. Microstructure of the Weld Part
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