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Abstract

Magneto-Rheological (MR) fluid dampers suffer from low magnetic field utilization rate, perfor-
mance degradation resulting from MR fluid settlements, and poor fluidity and high viscosity of MR
grease leading to excessive initial damping force of the damper. In order to overcome these dis-
advantages, a new type of magneto-rheological grease (MRG) damper is proposed which related to
the displacement of piston valve. And its structure and operation principle was illustrated, ac-
cording to the theory of hydraulics, choose the Bingham model, and then the mathematical model
of damping force is set up, MATLAB software was used to simulate the detailed mode. In order to
improve the performance of the damper, the base dimensions were optimized, and the results
showed that the optimized damper had a lower initial damping force and a wider adjustable
damping range than before.
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Figure 1. 3-D drawing of the displacement-dependent magneto-rheological grease damper
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Figure 2. Structure schematic
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Figure 4. The multi-objective optimization model of the damper
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Figure 5. The Pareto solution set
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Figure 6. The Pareto solution set that satisfies the requirements
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Table 3. Optimization results
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Figure 7. Damping force versus displacement of the damper before optimization
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