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Gas lubricated mechanical face seal are ubiquitous in many high performance applications such as compressors 

and gas turbines.  The literature contains various analyses of seals having orderly face patterns (radial taper, waves, 
spiral grooves, etc.).  These are useful for design purposes and for performance predictions. However, seals 
returning from service (or from testing) inevitably contain wear tracks and warped faces that depart from the 
aforementioned orderly patterns. Questions then arise as to the heat generated at the interface, leakage rates, axial 
displacement and tilts, minimum film thickness, contact forces, etc. This work describes an analysis of seals that 
may inherit any (i.e., random) face pattern. A comprehensive computer code is developed, based upon the Newton-
Raphson method, which solves for the equilibrium of the axial force and tilting moments that are generated by 
asperity contact and fluid film effects. A contact mechanics model is incorporated along with a finite volume 
method that solves the compressible Reynolds equation. Results are presented for a production seal that has 
sustained a testing cycle. 
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