BEE s e 459 288 WoF £ 4
EHE . D e 2HE
Vst ntEl|ael JiAI2E D}
P YTy RHATL

Sound Field Analysis of Cylindrical Roller Bearings Under Radial
Load

Byoung-Hoo Rho', Dae-Gon Kim’ and Kyung-Woong Kim'
! Department 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
under radial load. 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. The results and discussions of the present paper
might aid in the low-noise design of the cylindrical roller bearing.
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Fig. 1 Schematic diagram of the roller bearing
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Fig. 2 Angular velocity of the roller
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Fig. 3 Equivalent radius of the roller
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Table 1 Specification and parameter values
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Outer radius of the outer race, r/[mm] 45.00
Inner radius of the outer race, r, [mm] 40.75
Outer radius of the inner race, 7; [mm] 29.75
Radius of the roller, . [mm] 5.50
Radial clearance of the bearing, ¢, jum] 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




5. 8445 € nF
B oMol ALERE FEY JEY 2&
2 wjojge] Al B WEZREL Table 19
vetliglen, ol od YEE 2gY
N210EC Atz d]Lsto).
1110
‘.—gioi
E Z= 16
gmﬂ C=55um
] w411 p
2 . —— W= 500 Nim
& - -~ W 1000 Nim
- W= 1500 Nim
~~~~~~ W = 2000 Nim
O AT P Sl A Sua s S e

Rotational speed of the inner race (RPM}

Fig. 5 Sound pressure level with respect to the
radial load (for Z=16)
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Fig. 6 Sound pressure level with respect to the
radial load (for Z=10)
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Fig. 7 Load distributions with respect to rotational
speed of the inner race (for W=2000N/m, Z= 10)
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Fig. 9 Sound pressure level with respect to the
roller number
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