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dampers due to centrifugal sedimentation of magnetorheological grease, the amplitude change of the
crankshaft system under the influence of centrifugal sedimentation after damping by the damper was
investigated through theoretical analysis, centrifugal experiment and vibration simulation. Firstly, the
force analysis of magnetorheological grease ferromagnetic particles was carried out under rotating
conditions to calculate the critical rotational speed for centrifugal sedimentation of ferromagnetic particles.
Second. the magnetorheological grease centrifugation experimental program was designed based on the
critical rotational speed, and the magnetorheological grease centrifugation experiments were conducted to
analyze the changes in the properties of the magnetorheological grease after sedimentation and to fit the
equations. After that, a dynamic model of the crankshaft system was established, and the fitted equations
were substituted into the dynamic model to calculate the damping coefficients at different rotational
speeds. Finally, AMESIim was used to establish a vibration simulation model of the crankshaft system to
verify the damping effect of the magnetorheological torsional vibration damper and to explore the changes
in the damping performance of the magnetorheological torsional vibration damper under the influence of
centrifugal sedimentation. The results show that the applied magnetic field can increase the critical
rotational speed for centrifugal sedimentation of magnetorheological grease and ensure the stability of
magnetorheological grease at low rotational speeds; with the increase of the rotation speed, the centrifugal
sedimentation of magnetorheological grease gradually intensifies, and the viscosity, shear yield stress and
relative permeability of magnetorheological grease all show a decreasing trend., but the applied magnetic
field can effectively inhibit centrifugal sedimentation of magnetorheological grease; considering the
centrifugal sedimentation factor, the damping coefficient of the damper decreases as the rotational speed
increases; the vibration simulation analysis shows that under the influence of centrifugal sedimentation,
the damping performance of the magnetorheological torsional vibration damper is significantly reduced,
and the first-order intrinsic frequency of the crankshaft after damping increases by 9% at the 10™ harmonic
amplitude, 16% at the 8" harmonic amplitude and 40% at the 6™ harmonic amplitude. This study provides
theoretical reference for structure optimization and vibration damping performance compensation of
magnetorheological torsional vibration dampers, and helps to improve the accuracy of magnetorheological
torsional vibration dampers’ performance research.

Key words: magnetorheological grease; magnetorheological torsional vibration damper; centrifugal

sedimentation; crankshaft system; damping performance
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