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A Study on the Noise Characteristics of Cylindrical Roller Bearings

Byoung-Hoo Rho', Dae-Gon Kim* and Kyung-Woong Kim
Deparment of Mechanical Engineering, KAIST, *R&D Center, RPMTECH Co., Ltd.

Abstract — The purpose of the paper is to investigate the noise characteristics of cylindrical roller bearings. For
the sake of simplicity, it is assumed that the cylindrical roller bearing is infinitely long, and there is no outside
force acting on the bearing. The effects of radial clearance of the bearing, viscosity of the lubricant and number
of the roller on the noise of the bearing are also examined. Results show that the fundamental frequency of the
bearing noise corresponds to the multiplication of number of the roller and whirling frequency of the roller center
or the retainer. The acoustical frequency spectra of the roller bearing are pure tone spectra, containing the fun-
damental frequency of the bearing and its super-harmonics. The low viscosity of the lubricant, high radial clear-
ance of the bearing, and low number of the roller decrease the bearing noise. The results and discussions of the
present paper could aid in the low-noise design of the cylindrical roller bearing.
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Fig. 1. Schematic diagram.

<A\
Y
2a
@ (b)
Fig. 2. Angular velocity of the roller.
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Fig. 3. Equivalent radius of the roller.
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Fig. 4. Transmission of plane waves.
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Table 1. Specification and parameter values

Outer radius of the outer race, #;[mm] 45.00
Inner radius of the outer race, r, [mm] 40.75
Outer radius of the inner race, »[mm] 29.75
Radius of the roller, r, [mm] 5.50
Radial clearance of the bearing, ¢, um] 55.0
Number of the roller, Z 16
Oil dynamic viscosity, u [Pa-sec] 0.0411
Density of the bearing, p, [kg/m’] 7700.0
Sound speed of the bearing, ¢, [m/s] 5050.0
Density of the air, p, [kg/m’] 1.18
Sound speed of the air, ¢, {[m/s] 344.0
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Fig. 5. Frequency spectrum of the roller bearing.
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Fig. 6. Frequency spectra of the roller bearing with
respect to the rotational speed.
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Fig. 7. Sound pressure level of the cylindrical roller
bearing.
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Fig. 8. Sound pressure level change with respect to
radial clearance of the bearing.
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Fig. 10. Sound pressure level change with respect to
number of the roller.
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Fig. 11. Frequency spectra of the bearing noise with
respect to number of the roller.
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