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Development of Casting Technology for Manufacturing Metal BEods with
Simulated Metallic Spent Fuels
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Abstract

The advanced casting equiprnent based on the directional solidification method
was developed for manufacturing  the aranium metal rod having 135 rm
diarmneter and 1200 mm length

[n order to prevent swface—shrunk holes revealed essily in cowrse of casting
the small diameter and long rods, the wacuwn casting furmmace has the fouwr
pre—heaters equipped with ternperature controller, On the other hand,  the
computer simmulation to estimate the defective location and to analyee the solidus
behavior of molten waniwn in the mold were also performed b using MAGMA
Code, As a result of the experimmental and theoretical study, the sound rod has

successfully been manufactured,
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Fig, 2 Schematic diagrarm of new pouring systern

Fiz. 2 Schematic disgram of melting and casting furnace for metal rods
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(k) Bottom () Top

Fiz, 3 Photograph of uranium metal mod cast by furnace with ternperature
gradient
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-qhq-g hg»f hf-q
: heat transfer coefficient between cast and quartz mold
: heat transfer coefficient between quartz and graphite mold
: heat transfer coefficient between graphite mold and furnace
: heat transfer coefficient between furnace and outer quartz mold
: heat transfer coefficient between outer quartz mold and air
+ :thermocouple location

Fig 4. Definition of the boundary condition for Uranium casting process.
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Fig. & Measured and calculated cooling curves for Uranium casting
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Each number indicates range from the bottom.
[1: 0~350mm, 2 : 350~700mm, 3 : 700~1050mm, 4 : 1050~1400mm]

Fig 6 Solidification fime, a) and porosity contour b) of the Uranium cast
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