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A CASE STUDY OF THE APPLICATIONS _(;')F’
MODERN CONTROL THEORY TO ENGINEERIN@*
CONTROL OF STEEL INGOT -HANDLING PROC@SS

Lu Yongzai
( Zhejiang University,’ Hangzhou )

Abstract

This paper describes the development of a single mathematical
model of the steel ingot handling process. The model, governed by a
set of time —variant state space equations with constraints, is devel-
oped by carrying out the dxscretlzatxon in both the txme and the
space domains based on the partial d1fferent1a1 equdtlons describing
unsteady state heat conduction with free and variable boundary con-
ditions.

The resulting model gives the dynamic response of the thermal
states of the ingots (namely, the temperature profile, the progress
of the solidification and the total heat content in the ingot) from
the teeming operation to the preliminary rolling operation.

The paper also presents the applications of the model to com-
puter simulation, computer supervisor control and on-—line state es
timation by state observer and Kalman f11ter1ng respectively.

Besides, the industrial tests have. shown the remarkable .econom-
ical benefits of reducing the energy consump’non and increasing the
utilization of the steel products bv the online apphcatlom of the
model to the process control.

The paper finally describes the possibility, ways, necessity dnd
economical benefits of the apphcat:ons of modern control theory to
industrial process control through Lhe example of the application of»

modern control heozy to the steel. ingot nandhng process,





