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Dynamic modeling and numerical simulation of electro-rheological
fluids based on Lattice Boltzmann Method

ZHU Shi-sha®, LUO Qi, LIU Jin-gang, TANG Tao
(School of Mechanical Engineering . Xiangtan University, Xiangtan 411105, China)

Abstract; Since the fast response of the internal structure of the electro-rheological (ER) suspension
fluids occur in the controlled space (electrode distance is generally 1 mm~2 mm) of the applied electric
field, where the main feature of the ER suspension fluids in the certain time and spatial scales is low
shear rate but high flow resistance, which means the Mach number and the Reynolds number are
generally small, it can be considered as micro-scale flow. According to this characteristic, the author
proposed a discrete-particle-motion model of the ER suspension flows based on the Lattice Boltzmann
Method(LBM) of the Mesoscopic kinetic theory. The results of the dynamic simulation showed that the
model solved the problem of describing the changes of the rheological properties of some local flow fields

and the influences on the particle movement during the two-way coupling in this flow field.

Key words: electro-rheological effect;electro-rheological suspensions;micro-scale flow;

Lattice Boltzmann Method



