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Numerical Modeling and Test of Braking Time on Magneto-
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Abstract; To study the relationship between the braking time and the working gap of the
magneto-rheological brake ( MRB) , the calculating formula of braking time on the MRB was
deduced based on the Bingham theory model and the ANSYS magnetic field simulation. The
braking time corresponding to different rotating angular velocities under different working gaps was
calculated based on the formula and the measuring test of braking time and rotational angular
velocity under different working gaps was carried out based on MRB with adjustable working gap.
Comparing the theoretical value with the experimental one, the braking time is shown to increase
linearly with the working gap, and the correctness of the theoretical calculation formulas was
verified. The braking time under different currents was measured, and the nonlinear relationship

between the braking time and current under the same working gap was proved.
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Fig. 1 Schematic of the MRB with adjustable gap
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Fig. 2 Principle diagram of the MRB dynamics
analysis
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Fig. 3 Magnetic flux intensity distribution in the area
of MR fluid with different gaps
(a)—1 mm; (b)—0.75 mm;(c)—0.5 mm;
(d)—0. 25 mm.
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Fig. 5 Comparison between theoretical and experimental values under different working gaps

(a)—1I mm; (b)—0.75 mm; (¢)—0.5 mm; (d)—0.25 mm.
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Fig. 6 Comparison of braking time under different
currents
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