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Thermal Analysis for the Design of Continuous
Casting Equipment of Metallic Uranium Rod
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Abstract

Continmous casting equiptnent has keen designed to cast the metallic vranium rods,
and a preliminary thermal analysis was carried out for continuous casting process, This
analvsis is to sirmlate the wvaricous phwsical phenomens in the casting process using a
computer code to predict casting results and to establish the correct casting design,
Fluid fleww and heat transfer analvsis meodel including the effects of phase change was
used to simulate the continuous casting process by finite wolume method, In the desisn
of confinuous casting equiptnent, the casting welocity, casting temperature and cooling
conditions should ke considered as significant factors, In this study, the effects of
casting welocity, casting temperature, and the zap between the uwranium and mold are
inwestigated, The results obtained this study will ke applied to the design and
fakbrication of continuous casting equirment,
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Takle 1, Thermal Properties of Uranium Metal

Thermal properties
Termperature(i)
Density (kg nd) Specific heat(/kg) | Conductivity W/ m-K)
300 19,050 117 276
G00 - 145 a7
a0n - 172 a8l
900 - 190 413
1000 18,130 175 43 9
1100 - 160 46 3
1200 17310 160 -
1300 - 160 -
1405 17,260 - -
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k¢ Thermal conductivity of water (Wim-I)

a ' Ezponent dependent on the flow regime

¢+ Coefficient dependent on the flow regime and geometry

g ¢ Acceleration of gravity (m/s?)

d ¢ Diameter of meld (m)

A 1 Coefficient of wolumetric expansion (1K)

AT ¢ Temperature difference (1)

v ¢ Dynaric viscosity (mifs)
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Figure 1. Drawing of Continuous Casting Equipment.

Figure 2. Thermal analysis model.
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Fig. 3. Temperature Contours as a Variation of Casting Velocity.
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Fig. 5. Temperature Contours as a Variation of Casting Temperature.
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