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Fig. 1 A two-dimensional geometric model for MRF flow simulation in MRF dampers
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Fig. 2 Finite element mesh division of simulation area
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Table 1 Simulation parameter

TH ¢ o/ (kg/m®) 7/ (kg/ms) “, o/(S/m) d/mm //mm po/Pa
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Fig. 3 Magnetic flux density and magnetic induction line distribution in MRF dampers
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Multi-Physical Field Simulation of Magnetorheological
Fluid Flow State in Valve Magnetorheological Damper

ZHAQO Penghui' ,ZENG Fan”,
MA Ning’, WANG Qi',DONG Xufeng' "

(1. School of Materials Science and Engineering,Dalian University of Technology,Dalian 116024 ,China;
2. Naval Submarine Academy,Qingdao 266199, China;3. School of Civil Engineering, Dalian University of
Technology , Dalian 116024, China;4. School of Civil Engineering, Hainan University, Haikou 570228, China)

Abstract : Magnetorheological fluid(MRF)is a kind of magnetic field responsive intelligent fluid, which is
widely concerned in the field of damping and vibration reduction. The flow state of MRF plays a key role in
vibration control in dampers. In this work,the flow behavior of magnetorheological fluid(MRF)in a valve
damper is studied through multi-physical field simulations. The objective is to comprehensively compre-
hend the influence of the magnetic field on the velocity distribution and pressure drop of the MRF within
the damper channel. The magnetic field is generated by creating an electrified coil, and the magnetic flux
density is subsequently changed by adjusting the current. The magnetic field calculation shows that the
magnetic field is almost perpendicular to the MRF flow direction at the narrowest part of the damper chan-
nel. Next,based on the coupling calculation of multiple physical fields between fluid flow,electric field,and
magnetic field,the flow velocity and pressure characteristics of MRF in the flow channel were calculated
and analyzed. The results indicate that at the slit where the MRF flow direction is perpendicular to the
magnetic field direction,the volume force acting on the MRF reduces its flow velocity,resulting in a signifi-
cant pressure difference between the left and right sides of the flow channel. Additionally,the flow rate of
MREF exhibits a decrease as the magnetic field strength increases. When the magnetic field strength increa-
ses from 0. 5T to 1. 5T, the flow rate of MRF fluid at the narrowest part of the flow channel decreases by
about 0. 18m/s.
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