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Abstract: To solve the problem of high temperature failure of cylindrical roller bearing under high-
speed operation, volume of fluid (VOF) method and multiple reference frame (MRF) model were used to
model the oil supply groove and bearing cavity of cylindrical roller bearing inner ring, respectively, the oil
supply situation of the oil supply groove was calculated and the result was applied to the bearing cavity
model. The temperature rise of the oil inlet hole under the ring relative to the roller was calculated, and the
final temperature rise in the bearing cavity was obtained by weighted average. The effects of bearing speed
and oil supply rate on the temperature rise of friction in bearing chamber and the temperature rise of
lubricating oil viscous shear were analyzed The results showed that when the oil supply rate of the bearing
was constant, the higher rotational speed indicated all the increase in the friction of the internal
components of the bearing, the viscous shear force of the lubricating oil in the cavity and the friction and
viscous temperature rise. When the bearing speed was constant, the increase of lubricating oil viscosity
shear temperature rise and the improvement of cooling effect caused by the increase of oil content were

higher than the latter when the oil content was low, and then these two were gradually flat. The viscosity
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temperature rise first decreased and then stayed at a certain level, while the friction temperature rise

decreased. This study can provide a reference for lubrication design of high-speed cylindrical roller

bearing ring.

Keywords: high speed cylindrical roller bearing; under ring lubrication; bearing cavity;

computational fluid dynamics (CFD); thermal field
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Table 1 Basic parameters of cylindrical roller bearings
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Table 2 Heat generation state of bearings with different speed

Y n/ PENECEZY s H | B 2 B P Bl A 2 B BRI
(r/min) oW q/(W/m?) q/(W/m?) q/(W/m?)
10 000 883.01 35292.19 40 880.12 37542.97
12 000 1155.28 46 174.22 53485.13 49 119.00
14 000 1453.37 58 088.42 67 285.76 61793.04
16 000 1775.99 70 982.84 82221.79 75509.81
18 000 2122.06 84 814.63 98 243.62 90223.73
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Fig. 1 Schematic diagram of modeling area of inner

ring oil groove
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Fig. 5 Cloud chart for calculation of inner race oil groove
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Table 4 Oil inlet flow rate and oil phase volume fraction when the oil supply is 9.7 L/min

3/ (r/min) HEMFL 1 33/ (m/s) HEMAL 1 AR RER A4 HEIMAL 2 FH/ (m/s) AL 2 AR A4
10 000 122 1 6.5 1
12000 13.4 1 55 1
14000 142 1 5.2 0.92
16 000 14.5 1 5.4 0.82
18000 159 1 5.4 0.56
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Table S Oil inlet flow rate and oil phase volume fraction when speed is 14 000 r/min
AL/ (L/min) BEFL 1 SE (m/s)  BEIRFL AR M HEIRAL 2 W/ (mss)  HEIRAL 2 AR RN S
5.7 9.6 1 4.8 0.27
7.7 12.5 1 4.7 0.53
9.7 14.2 1 5.2 0.92
11.7 15.6 1 7.3 1
13.7 17.8 1 8.9 1
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