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Abstract

In this thesis, the rheological behavior of semi-solid ZA12 alloy was investigated using a
specially designed high temperature Couette rheometer.

The evolution of shear stress with time and the hysteresis loops of semi-solid ZA12 alloy
were measured and analyzed. The results show that semi-solid ZA12 alloy possesses the
thixotropic property, which varies with solid fraction and shear rate. In addition, the semi-solid
ZA12 alloy slurry exhibits different rheological behaviors under steady state and transient state
conditions. In case of steady state, the apparent viscosity of semi-solid ZA12 alloy decreases with
the increase of shear rate, showing the pseudo-plastic rheological behavior. However, under the
transient state condition, it presents the dilatant rheological behavior, i.e. the apparent viscosity
increases as shear rate increases.

Finally, based on the transient state experimental results and rheology theory, a dynamic
rheological model of semi-solid ZAl12 alloy was developed, which could be applicable to
practical semi-solid processes.

KEY WORDS: semi-solid, ZA12 alloy, thixotropic behavior, rheological behavior, apparent
viscosity, rheological model
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