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Abstract — In many dynamic seals such as lip seal and compression packings, it is well known that wear occur
at the surface of heat treated steel shaft as results of the intervened wear particle. It is widely understood that
the dominant wear mechanism related in sealing surfaces is abrasive wear. However, little analytical and exper-
imental studies about this problems have been done until now. In this paper, a contact analysis is carried out using
MARC to investigate the wear mechanism in contact seal applications considering elastomeric seal, a elastic per-
fect-plastic micro-spherical particle and steel surface. Deformed seal shapes, contact and von-Mises stress dis-
tributions for various particle sizes and interference are showed. The maximum von-Mises stress within steel
shaft was exceeded its yield strength and plastic deformation occurred at steel surface. Therefore, the sealing sur-
face can be also wom by sub-surface fatigue due to wear particles together with well known abrasion. The
numerical methods and models used in this paper can be applied in design of dypamic sealing systems, and fur-

ther intensive studies are required.
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Fig. 2. FEM mesh structure.

Table 1. Material properties

Young’s Poisson’s Yield
modulus, ratio strength,
GPa GPa
Seal (PTFE) 0.46 0.46 -
Particle (WC) 520 0.24 4.16
Shaft (Steel) 200 0.30 1.619
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Fig. 3. Deformed seal shape and von-Mises stress
distribution for different interferences.
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Fig. 4. Path plot along steel surface. {(a) displacement,
(b) contact stress.
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Fig. 5. von-Mises stress distribution with 100 pm
interference. Particle diameter is (a) 50 um, (b)
100 pm.
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Fig. 6. Principal stress distribution. (a) applying
interference is 200 um, (b) after interference is
removed.
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Fig. 7. Variation of max. stresses with interference.
(a) contact stress, (b) von-Mises stress.
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