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Introduction: Ferrofluids  have  been
successfully used In the seals for rotary shafts,
but few studies focus on the reciprocating
motion seals. Since the completely different
operational regimes, previous experiences on
the rotary motions could not be directly applied
on the cases for reciprocating shafts. In this
study, we present a simplified model to describe
the process that a shaft linearly moving In a
cylinder housing, which coated with a layer of
ferrofluids.

Computational Methods: Considering the
geometry Is axisymmetric, firstly we solve
Maxwell's equations in the full modeling domain,
then a magnetic volume force would be
Imposed to couple the resulting magnetic field
to the flow field described by the Navier-Stokes

Results: Assuming the ferrofluids as linear
magnetic materials. The reciprocating motion
of the piston was divided into four stages.
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The Level Set method was introduced to €xternal magnetic field increases the load
capture the free interface of the ferrofluid film. capacity of ferrofluid seal when the frequency
A / vA ) of shaft lower than a critical value. However,
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\

frequency reciprocating motion weakened
the function of magnetic fore, and caused the
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