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Abstract

The aim of this research work is to a void defects in continuous casting by
building a numerical package to compute the thermomechanical state of the
solidifying shell. The model simulates a transverse slice of the strand in generalized
plain strain conditions as it moves down the mould at the casting speed.

The model is based firstly on the solution of the transient heat conduction
equation for the whole system of strand and mould. For this purpose a two
dimensional transient finite element program is developed to calculate the
temperature history in the domain. From the known temperature distributions,
thermal stresses are then calculated. The air gap between the solidifying shell and
mould is calculated from the shrinkage of the solidified shell and the tapered and
distorted mould. For this purpose a two dimensional thermal elasto-viscoplastic
finite element program is developed.
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The effects of some important parameters on heat flow, shell thickness are
investigated in this work. These parameters are include casting speed, lubricant type,
mould taper, superheat and carbon percentage. The results show that the increase of
casting speed and superheat temperature will increase surface temperatures leading
to a thinner and hotter shell thickness, which leads to a breakout. Also, longitudinal
cracks are predicted in the corner region as a result of high tensile stress and high
plastic strain.

The results give an acceptable agreement when compared with work of other
researchers.
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