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M ODELINGAND ANALYSSOF
AMAGNETO-RHEOLOGICAL
SHOCK DAMPER

HOU Baolin®  MEHDI Ahmadian®
(1. School of Mechanical Engineering, Nanjing
University of Science and Technology,
Nanjing 210094;
2. Department of Mechanical Engineering,
Virginia Polytechnic Institute and State University,
Blacksburg, VA 24061, USA)

Abstract A magneto-rheological (MR) shock damper for a
12.7 mm machine gun test application is discussed. Based on
Herschel-Bulkley shear model, a one-dimensional axisymmetric
laminar flow model of the MR damper is constructed. Thefinite
element analysis of magnetic field of the MR valve of the
damper is done via ANSYS package, and the magnetic flux
density of the annular duct of the MR valve is obtained.
Combining the MR fluid flow model and the FEM model of the
MR valve, the relation curves of damping force and piston
velocity of the MR damper is computed. Using the
force-velocity characteristics of the MR damper, a drop-mass
impact test and a 12.7 mm gun firing test for the MR recoil
damper is numerically simulated. The theoretica and
experimenta results are compared, and it indicates that good
consistency between test and simulation can be achieved when
applied magnetic field is low.
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