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Prediction and Prevention of Segregation in Large Ingots
by Numerical Solidification Analysis
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Synopsis:

Solidification simulation technique for large ingots with various
shapes has been developed. This technique is superior in computa-
tional accuracy and speed, because the basic difference equation is
derived from heat balance at the outer nodal region in each element.
Characteristic parameters obtained from the simulation results can

reasonably predict formation of cavity, inverse V segregation, and

. R i v X macto segregation of carbon. The prediction methods have been ap-
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Divide object in guestion to finite element

Define control volume as to each node

Direct derivation of difference equation
at each node from thermal balance

Fig. 1 Concept of direct methad

Control volume

Fig. 2 Definition of node and element
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Fig. 8 Set-up of the mould and inner sleeve for large hollow
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Fig. 9 Solidification profile of large hollow ingot {250 t weight)
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Fig. 11 Comparison between prediction and measurement for
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Table 2 Casting conditions of hollow ingots and their resulits

obtained
Ingot A B C D E F
Ingot weight (t) 20 30 45 90 140 226
Ingot thickness (em) 45 50 58 70 129 129
Hot top ratio (%) 20 18 17 17 18 18
CrnelCa 1.13 1.15 1.08 1.12 1.35 1.47
Solidification rate 1.95 0.98 0.98 1.95 0.98 0.98
{mm/s!/%}
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Fig. 18 Prediction of solidification profile in uni-directionally
solidified ingot
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