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ABSTRACT

The cylindrical roller bearings in a turbo engine can be exposed to skid damage due to insufficient radial load during
high-speed rotation, potentially leading to bearing failure before reaching their fatigue life. However, determining skid conditions
in the engine assembly is challenging because additional structures and sensors for cage speed measurement are difficult to
attach. From a bearing temperature management perspective excessive slip of rollers and cages during skid conditions can lead
to friction losses, an understanding of the relationship between bearing heat generation and cage dynamics is also needed. In
this study, the dynamic behavior of cylindrical roller bearing was analyzed, and an approximate model for heat generation based
on this analysis was established to unveil the trends in heat generation with respect to cage speed and slip ratio. The heat
generation model was divided into structural contact friction losses and fluid resistance-related losses, with the former closely
related to the cage slip ratio and the latter associated with cage rotation speed. Finally, the predictive performance of the
proposed heat generation model in this study was validated by comparing it with the heat generated in roller bearing
experimental data. The results of this study will enable the prediction of cage dynamics based on heat generation quantity and

it will be useful in assessing the potential for skid damage.
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Fig. 1 General structure of the cylindrical roller
bearing(Axial front view)
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Fig. 2 Various forces on the roller
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Table 1 Geometrical specifications of the roller bearing

Bore diameter 9.5D,
Outer ring Outer diameter 14Dy,
Width 24Dy,
Roller diameter Dy,
Pitch diameter 11.75Dy,
Cage inner diameter 10.7Dy,
Cage outer diameter 12Dy,
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Table 2 Conditions for heat generation analysis

Case DN Value Load Cllezlgﬁce T?r:p.
1 71.9 < 10* 0.32F . 30pm 40C
2 150.7 % 10* 0.37F . 30um 40C
3 181.9< 10" 0.73F . 30um 40T
4 205.4 < 10* 0.10F . 30um 40C
5 205.4 < 10* 0.10F . 20pm 40C
6 205.4 > 10* 0.427, 30um 40C
7 205.4 > 10* 0.83F, .. 30um 40C
8 150.7 < 10* 0.21F 30um 80C
9 150.7 < 10* 0.39F . 30um 80C
10 181.9x10* 0.26F 30um 80°C
11 181.9< 10" 0.55F 30um 80T
12 181.9x10* 1.007,, . 30um 80C
13 205.4 < 10* 0.42F 30um 80C
14 205.4 > 10* 0.987, .« 30um 80T
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