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Abstract: The macroscale simulation methods are commonly used to study wear of rotary lip seals. 

These methods oftentimes do not address effects of microscopic interfaces, which, according to 

experimental studies, are important factors in the wear of rotary lip seal. Hence, a multiscale wear 

simulation method for rotary lip seal under mixed lubricating conditions is proposed, in which the 

effects of microscopic aspects of interacting surfaces are taken into account. The simulation results 

indicate that the wear of rotary lip seal can be reduced by reducing axial asperity density while 

increasing the circumferential asperity density. The results also indicate that wear of the rotary lip seal 

is susceptible to axial asperity density when it is within a particular range. 
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1. Introduction 

Rotary lip seal is one of the most widely used rotary shaft seals, which has various advantages 

including simple structure, low cost, good sealing performance, and low requirement for accuracy. A 

typical rotary lip seal is shown in Fig. 1, which consists of a metal frame, a rubber sealing lip, a garter 

spring, and a dust lip. 

 

 

Fig. 1. Rotary lip seal. 

 

The rotary lip seals have been used for more than eighty years, and many studies on the sealing 

mechanism of rotary lip seals have been performed to explain the working principles of this type of 

seal [1]. A rotary lip seal is commonly installed on a shaft with interference, and its sealing 

performance is determined by the lubricating film clearance and its lubrication characteristics. A series 

of experimental studies have been performed by Hirano et al. [2], Brink et al. [3], and Hanamura et al. 

[4]. The existence of film clearance has been verified, and the asymmetric tangential deformation of 

sealing lip has been found. As Müller [5] suggested, the reverse pumping action is the fundamental  



Download English Version:

https://daneshyari.com/en/article/7001873

Download Persian Version:

https://daneshyari.com/article/7001873

Daneshyari.com

https://daneshyari.com/en/article/7001873
https://daneshyari.com/article/7001873
https://daneshyari.com

