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Numerical simulation for microstructure of magnetorheological fluid

LI Jie-ru' DU Cheng-bin’
1. Wentian College Hohai University Ma' anshan 243031 China
2. College of Mechanics and Materials Hohai University =~ Nanjing 210098  China

Abstract 2-D numerical simulation for chain and shear processes of magnetorheological fluid MFR was carried out
based on the analysis of forces acting on solid particles in the MFR by use of the velocity Verlet algorithm. The main
factors for chain process and shear mechanical behavior were studied. The results indicate that some almost parallel
chains in the simulation district are generated at the end of the simulation. The variety process of the particle chain is first
quick and then slow. The whole time for the process is about 2-3 milliseconds. The larger the volume percentage of the
particles the more the number of whole chain. When the MFR is sheared under the low velocity the split of old chains
and the form of new chains are almost in a state of dynamic balance. On the contrary the particles incline to the shear
direction but the number of the whole chains decreases and the speed of the form of new chains is lower than that of the
split of old chains obviously. The shear strength of the single chain first increases and then decreases. The yield shear

stress of the MRF increases with the increase of the intensity of magneto field and the volume percentage of particles.

Key words magnetorheological fluid microstructure chain shear yield stress numerical simulation





