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Getting the sealing system team right



	09 December, 2016

 


Effective sealing in today’s demanding hydraulic applications requires seals and lubricant to work together. Holger Jordan, segment manager fluid power Europe for Trelleborg Sealing Solutions, outlines how ‘Lubrication Management’ is helping make this happen.



The performance requirements of multiple sealing systems for reciprocating movements are continuously increasing with friction, wear and service time being key performance criteria.

Lubrication Management involves adjusting lubrication conditions of all single sealing elements within a sealing system so the load on each element can be reduced and the performance in terms of friction-wear-lifetime can be optimised.

When engineering a sealing system, all elements within the sealing system; the seals and lubrication, or pressure fluid, in particular, must work together as a team. The pressure fluid can be seen as both a challenging element and a supporting team member. The pressure is the load and challenge while the fluid in the contact area between seal and counter surface is the supporting partner in reducing friction and wear by lubrication.

Best practice in demanding fluid power sealing applications is a primary and a secondary seal. The primary seal does the sealing job for as long as possible and the secondary seal is the redundancy, there when it is needed. The challenge for this secondary sealing element is length of life under dry running conditions. The more effective the primary seal is at sealing in lubricant to the hydraulic system, the drier the running conditions of the secondary seal. Starvation of lubrication can lead to wear issues that come in to play in the case of a needed redundancy.

Dilemma



This dilemma in terms of optimising the performance of the primary and secondary seal brings us to the new discipline of ‘Lubrication Management’, where the risk of leakage of lubricant is balanced to ensuring performance of the primary seal and the extended life of the secondary seal. This is achieved by allowing a better, thicker oil film under the most pressure loaded first sealing element to reduce the load on that seal. The fluid film volume transferring past the primary seal is then controlled, normally with an integrated check valve in the primary seal, to the contact area of the secondary seal to the counter surface. Innovative sealing profiles such as Turcon Stepseal V and Zurcon Buffer Seal can perform this Lubrication Management task.

The Lubrication Management principles have been tested to determine the optimum method of control in terms of wear inhibitors and lubrication type. For instance, the reduction in interference in a test using a polyurethane Buffer Seal, compression set behaviour was reduced by almost 50% simply with the addition of a wear inhibitor and partner lubrication. Overall, reduction ratios in friction of about 50% were achieved and taking the whole sealing system into consideration, the reduction can even be up to 70%.
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