
SIMILARITIES AND DIFFERENCES BETWEEN LIVING POLYMERS AND SEMISOLID METAL ALLOYS
Michelle Figueroa Landeta1, Imanol Garcia-Beristain2, J. Esteban López-Aguilar1, Maider Garcia de Cortazar3, Franck
Girot4, Marco Ellero2

1Universidad Nacional Autónoma de México, Departamento de Ingeniería Química, Facultad de Química, Mexico. 2Basque
Center for Applied Mathematics (BCAM), N/A, Spain. 3TECNALIA, Basque Research and Technology Alliance (BRTA), N/A,
Spain. 4University of the Basque Country (UPV/EHU), Department of Mechanical Engineering, Engineering School of
Bizkaia, Spain.

The rheometric tests employed for studying wormlike micellar solutions - known as living polymers,
are also applied to investigate the rheological response of semisolid metal alloys. Contrary to the
common assumption of their Newtonian behaviour, some alloys exhibit shear-tinning and thixotropy
right above their melting point. Using theories and rheological equations of state to model the flow of
semisolid metal alloys provides an alternative and innovative method for elucidating the connection
between the evolution of microstructures within these materials and the macroscopic characteristics
of their flow. In this work, first, a discussion of the rheological features that living polymers and
semisolid metals share is given. Then, the rheometric protocols widely used to characterize the non-
Newtonian behaviour of living polymers, polymeric solutions, polymeric melts, and semisolid metal
alloys are summarised, emphasizing those applicable to their mathematical modelling (Garcia-
Beristain et al., 2023). Subsequently, the benefits of employing a theoretical approach proper to living
polymers are exemplified in the description of the response of semisolid metals: the case of the
rheological characterization of a semisolid A380 aluminum alloy (Solek y Szczepanik, 2015). This
work concludes by showing how this characterization enabled simulations of a mixing procedure in
industrial metal processing.
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