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A Study on Continuous Casting of Uranium Metal using BN Mold
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Abstract

An advanced storage technology for spent nuclear fuel was suggested by the Korea Atomic
Energy Research Institute, which is that the metallic uranium is made from oxide spend fuel
reduced by lithium and fabricated as rod-type with diameter 13.5 mm and stored in a canister. In
order to develop the fabrication methods, continuous casting technique has been applied. We
investigated the optimum casting condition for uranium continuous casting using BN mold.
According to results from the experiment with adjusting the withdrawal speed and melting
temperature, the rods was successfully fabricated if the withdrawal speed is reduced to less than
45 mm/min, and the controlling of the melting temperature was not as much effective factor as
withdrawal speed factor.
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Table 1. Withdrawing speed condition for uranium continuous casting.
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(1) 2 mm 2 sec 45 mm/min
(mn 1 mm 3 sec 20 mm/min
(nr) 1 mm 2 sec 25 mm/min
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Table 2 . Experimental condition and results according to the withdrawing speed
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1. Pyrometer

2. Graphite crucible

3. Induction coil

4. Mould

5. T.C for the crucihle
temperature

6. T.C for the mould 1
temperature

7. T.C for the mould 2
temperature

8. Data acquisition
system

9. BN sleeve

10. Cooling system

11. Roller

12. Serve motor

13. Cutter
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Fig 1. Schematic diagram of the uranium continuous casting apparatus
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Fig. 2. Temperature change during uranium continuous casting

Fig. 3. Photograph of continuous casting uranium bar at withdrawing speed (1)
(@) O condition, (b) O condition, (c) O condition of the table 2.



Fig. 4. Photograph of continuous casting uranium bar at 0 condition of

the table 2.
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Fig. 5. The free Energy change of reaction between uranium and boron nitride

Fig 6. A reaction layer between uranium and BN by the SEM. (a)x 200, (b)x 500
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