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Performance Analysis of a Magneto-Rheological Fluid Engine Mount
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ABSTRACT

This paper evaluates the performance of a Magneto-Rheological (MR) fluid mount.
The mount incorporates MR fluid in a conventional fluid mount to open and closed the
inertia track between the fluid chambers of the mount. It is shown that such switching
of the inertia track improves the mount’s isolation effect, by eliminating the large
transmissibility peak that commonly exists at frequencies higher than the notch frequency
for conventional fluid mounts. The switching frequencies of the MR mount is evaluated,
based on the parameters of the mount. A simple control scheme for switching the mount
between the open and closed states is proposed, and the performance of the controlled
mount is compared with conventional mounts. A sensitivity analysis is conducted to
evaluate the effect of parameter errors in estimating the switching frequencies and mount
performance. The results show that the switching frequencies can be accurately determined
from mount parameters that are easily measured or estimated.
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Table 1 Magneto-rheological mount para-
meters used in numerical simulation

Symbol Description Value
Ap Piston area 0.00839 m”
As | Inertia track area | 7.1x10° m”
. . 4.63x10°
Bp Fluid resistance N - s/m
By |Elastomeric damping 17.5 N -s/m
. . 1.052x10°
By (Volumetric damping N - s/m
Kr |Elastomeric stiffness| 5.78x10° N/m
Ky |Volumetric stiffness| 3.79x10" N/m
L |Inertia track length 0.06 m
M, Sprung mass 3.7 X 10° kg
0 Fluid density 3.42 x10° kg/m’
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