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Abstract: To investigate the effects of tribodynamics behavior in MRF on the wear mechanism of seal~
ing pairs, the dynamic sealing wear model was established considering coupling effects of surface roughness
and 1ron particles, with ANSYS employed for microscopic contact mechanics simulation. Additionally, the
friction and wear performance of piston rods with different surface roughnesses in two media was evaluated
by self-developed reciprocating dynamic seal wear test device. The results demonstrate that the instanta-
neous contact between rough texture and iron particles in sealing interfaces alleviates fatigue cracks on
O-ring surfaces under alternating shearing actions of asperities, and help to avoid the micro-cutting effects
of iron particles on the surface piston rods. As a result, the sealing pairs exhibit good tribological perfor-
mance in MRF environment. However, iron particles situated between polished sample and O-ring are con-
tinuously subjected to the transverse shear forces and longitudinal extrusion pressures by micro-texture.
Consequently, numerous iron particles are forced to embed in the O-rings, and obvious furrow-like wear
marks are produced on the surfaces of reciprocating piston rods, causing premature sealing failure due to the
two-body abrasive wear.

Key words: magnetorheological fluid(MRF) ; surface roughness; wear characteristics; tribodynamics
behavior; abrasive wear
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Fig.3 Schematic diagram of sealing wear caused by

suspended iron powder in MRF
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and without particles in sealing interface
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Fig.7 Contact pressure stress distributions of O-ring

with and without particles in sealing interface
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Fig.9 Wear loss as a function of cycles number for

piston rod with different surface roughness
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