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Physical simulation of rheological behavior and
stress-strain relation evolvement in
continuous roll casting process

ZHAN Lthua, ZHONG Jue, LI Xiao-qian, HUANG M ing-hui
( School of Mechanical and Electronical Engineering,

Central South University, Changsha 410083, China)

Abstract: A series of simulating experimental studies on the rheological behavior and its influential factors of aluminum
alloy in continuous rolk casting process were explored with a Gleeble = 1500 thermal mechanical simulation tester and a set
of special clamp system. Relevant rheological rules in the process of coupling transient solidification and continuous defor
mation of rolkcasting conditions are obtained. Experimental results indicate that four different characteristic stages exist in
the whole rheological process, and relative constitutive models suitable for the given conditions of continuous roll casting

process are established through multivariable linear regression analysis of the experimental data.
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Fig. 1 Schematic graph of simulation of continuous roll casting system
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Fig. 2 Relationship between flow stress,

temperature and strain at different strain rates
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Fig. 3 Relation of flow stress and strain value at
the same strain rate and temperature conditions
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Fig. 6 Variation of flow stress with

strain rate at different temperatures
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Fig. 7 Relationships between flow stress

and temperature at different strain rates
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