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Application of mathematical modelling to hot rolling and

controlled cooling of wire rods and bars By E. Aneru

A set of integrated mathematical models for simulat-
ing hot rolling and controlled cooling of wire rods and
bars has been developed through extensive laboratory
research work and validation against carefully moni-
tored results from industrial mill.

Experimental tests have been carried out on C-Mn
and eutectoid steels, selected as representative for the

various applications of wire rods and bars.

Static and dynamic recrystallization of austenite,
fraction of transformed austenite, final microstructures
and mechanical properties are all calculated by modell-

“ing physical phenomena and using quantitative rela-

tionships between the microstructural and kinetics pa-
rameters and the process variables, i. e. strain, strain
rate, temperature and time.

The models have been applied to predict the micro-
structure evolution during hot rolling by investigating
the effect of working conditions and recrystallization
mechanisms on the formation of heterogeneous austen-
itic microstructures.
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