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Numerical Simulation on Cladding Casting of Composite Ingot
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Abstract; A mathematical model was developed to describe the process of cladding casting of
404573003 composite ingot. The flow field and temperature field in the casting process were
simulated to investigate the effect of casting speed on flow field and temperature field, which was
also compared with temperature measurements during the process of cladding casting. The results
showed that proper increasing the casting speed can contribute to the compounding of two alloys,
but excessive speed will make the supporting outer surface so hot and thin that the interface
remelted and thus the test failured. The reasonable casting speed for a smooth cladding casting is
100 mm/min. Moreover, there is a good agreement between the calculated results and the
measured results. The interface microstructure shows that the bonding of two different alloys are
metallurgical bonding. The simulated results can predict whether the two alloys could composite
together successfully or not, which provides a scientific guidance for optimizing the process of
cladding casting.
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Fig. 1 Schematic diagram of cladding casting equipment
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Table 1 Governing equations used in the model
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Fig. 2 Physical model and mesh model of flow field
and temperature field
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Table 2 Physical properties and constants used in the numerical simulation

44 p/(kgem™”) /T t/C  S,/(Jkg”')  p/C! k, V& to/C

3003 2520 658 645 3.9%x10° 6.7%x107° 2x107" 0.3 652

4045 2420 595 577 4.7 x10° 5.2%x107° 5.2x107° 0.25 569
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Fig. 3 3D-surface plot of vector field at different casting velocities

(a)—v =80 mm/min; (b)—v =100 mm/min; (c¢)—v =120 mm/min.
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Fig. 4 3D-surface plot of temperature contours at different casting velocity

(a)—v =80 mm/min; (b)—v =100 mm/min; (c)—v =120 mm/min.
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Fig. 5 Temperature distribution of the composite surface in circumference and axial direction
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Fig. 6 Comparison between the calculated result and
the measured result of the composite surface in
circumference and axial
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Fig. 7 The appearance and the metallographic structure
of the cladding ingot interface
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