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Summary 

Solid lubricated rolling bearings are used wherever external conditions do not permit conventional lubrication with grease 

or oil. In order to reduce friction in the bearings and thus increase the service life, various solids are used for lubrication. 

Unlike other solid lubricants such as graphite, the lubrication properties of MoS2 improve in high vacuum, which makes 

it advantageous over graphite [1]. 

Abstract 

In this contribution, molybdenum disulfide (MoS2) is used as a solid lubricant due to its lamellar structure, which allows 

the individual atomic layers to slide on each other, resulting in friction reduction of surfaces coated with MoS2. In order 

to provide lubrication beyond the initial surface coating, a cage, containing pockets with 15% MoS2, is used. The worn 

material of these cage pockets is transported into the raceway contact and thus provides relubrication [2]. An overview 

of the bearing structure, as well as the Tribological model of the bearing can be seen in Figure 1. 

 

Figure 1: Left: Tribological model of the rolling bearing with material flows and transfer layers; Right: Structure of the 

bearing used. 

In addition to the lubricating cage pockets, the balls of the bearing are coated with silver to provide initial lubrication. In 

order to investigate the material flows between all components in frictional contact and their dependence on various 

operating parameters, the bearings are loaded under high vacuum, heated to 300°C. The test conditions of high vacuum 

and 300°C are chosen because under those conditions, conventional lubrication would not be possible and thus solid 

lubricants have to be used. The bearing components are being examined prior to the tests and afterwards. During the test, 

the frictional torque is recorded in order to determine the frictional energy converted during the test. This contribution 

will show experimental results of four-bearing-tests at different radial loads and runtimes. Furthermore, modern methods 

of surface- and thin film analysis, such as e electron-spectroscopic and mass-spectrometric techniques focuses on a deeper 

understanding of those complex procedures in dry lubricated bearings. 
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