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Analysis of a Lip Seal Behavior for Rotary Union
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Abstract — Various type of rotary unions are widely used to provide fluids between rotating parts. To prevent
fluid leakage, most of the rotary unions adopt mechanical seals which is highly reliable but too expensive and
complicate. In this paper, a simple lip seal system made of PTFE is adopted in designing of a compact rotary
union. Using MARC, the behavior characteristics of lip seal are investigated for seal mounting process, and
obtained variations of contact pressure distribution and contact width with interferences and fluid pressures. The
results showed that contact width are increased with interference and pressure. The maximum contact pressure
are also increased up to a certain interference and pressure, however, then decreased. The numerical methods and
results can be applied in designing and performance improvement of lip seal adopted rotary union, and further

extensive studies are required.
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Fig. 1. A rotary union model used in analysis.
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Fig. 2. Cross sectional view of 3-port rotary union.
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Fig. 3. Mesh and boundary conditions used.
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Table 1. Material properties of PTFE seal.

Elastic modulus, MPa 460
Poisson ratio 0.46
Density, kg/m’ 2,160
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Fig. 4. Mounting process of a PTFE shaft seal.
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Fig. 5. Lip seal displacement with interference.
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Fig. 6. Lip seal displacement with fluid pressure.
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(a) Interference only(1.0 mm)
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(b) Interference(1.0 mm)+Pressure(1.5 MPa)

Fig. 7. Stress distribution.
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Fig. 8. Variation of contact width with interference.
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Fig. 9. Variation of contact width with fluid pressure.
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Fig. 10. Variation of maximum contact pressure with
interference.
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Fig. 11. Variation of maximum contact pressure with
fluid pressure.
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