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Contact End Face Seals Considering Wear:
Modelling and Experiments

HUI Yuxiang, LIU Ying*, WANG Yuechang, HUANG Weifeng, LI Yongjian

(State Key Laboratory of Tribology, Tsinghua University, Beijing 100084, China)
Abstract: A theoretical model for narrow end face contact seals lubricated by oil was proposed in this work, in which
the wear of end face during steady wear state was considered. The basic concept of the present model was the load
balance between close force and open force, which was the composite of solid contact force and fluid support force at
the sealing interface. In addition, the Archard wear model was utilized, resulting in an novel assumption which was the
uniformity of wear along the radial direction of the end face seals. Then, the solid contact force, fluid load capacity, and
the fluid film thickness distribution were estimated approximately by semi-analytical formulae. Next the mechanical and
thermal deformation of seal components were involved to form the classic thermal elastic hydrodynamic lubrication
model. Finally, the performance parameters of end face seals, e.g. leakage of seals and end face temperature, were
predicted. Corresponding experiments were conducted and compared with the prediction values of the present model.
The results illustrate the validity of this novel model, which could be a guideline for the performance analysis and

structure optimization of narrow end face contact seals.
Key words: contact seal; end face wear; sealing performance; mixed lubrication; experimental verification
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(a) Before wear

(b) After wear

Fig. 2 SEM micrographs of seal face before and after wear
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Table 1 Main parameters of experiment

Parameter Specification Parameter Specification
T 8 o 8.44
Internal high pressure, P1/MPa 0.4 External low pressure, P2/MPa 0.1
Outer diameter linear velocity, v/m/s, 48.7 7/C 30
R,/um 0.1 Spring elastic force, F 15.4
30 °C fluid viscosity, 7g/cst 25.4 Solid friction coefficient, u 0.1
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