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Numerical Evaluation for Transient Flow Characteristics of
Magneto-Rheological Fluid in the Transmission Device

Zheng Jun, Cao Xingjin, Zhang Guanghui
(State Key Laboratory of Mechanical Transmission, Chongqing University, Chongging 400044, China)

Abstract: To obtain the transient flow characteristics of magneto-rheological(MR) fluids in MR
transmission device as external magnetic field is applied suddenly, based on Bingham model and
Navier-Stokes equation, the transient flow characteristics of MR fluids in MR transmission device
are theoretically analyzed and numerically evaluated. The results indicate that once the magnetic
field appears in the working gap, the distributions of shear strain rate and angular velocity of MR
fluids vary obviously. the critical yield surface forms on the inner face of the driving rotor at
first, its radius decreases and then maintains a constant value up to the steady state. The rheo-
logical response time of MR transmission device gets shorter when the magnetic field is enhanced
and longer as the slip speed increases. The torques of driving rotor and driven rotor are not equal
initially, and tend to identical finally.

Keywords: magneto-rheological fluid; transmission device; transient flow; numerical evaluation
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