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Experimental study on the relationship between bearing preload
and system natural frequency

DENG Srer, WANG Yarr shuang, LI'Ximrning

(School of M echatropnics Engineering,

Henan University of Science and T echnology, Luoyang 471003, China)

Abstract: A special- purpose testing device for bearing preload was developed. The rela
tionship between preload and system-natural-frequency was researched on this test rig. The

test data of ‘bearing ‘preload versus-system natural frequency were analyzed. Theresults show

that the'preload test'rig can reflect the bearing s preload characteristic to a certain extent.
The system natural frequency increases with the rising bearing preload. At the same bearing
preload, the system natural \frequency increases with the increase of bearings supporting

span. The precision of/the fitted relationship of preload-natural frequency bearing span is

higher.
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Fig.2 Construc of the test rig
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5.2%,

1

Table1 Computed value and experimental value

0.6% ;

5. 6%,

contrast ( bearing span is 95 mm)

3 ( 55mm)
Table 3 Computed value and experimental value
contrast ( bearing span is 55 mm)

/Hz

/'N

320. 22
326. 803
332. 208
338. 269
343.343
348. 068
352. 492
356. 655
360. 588

74. 36
87.57
93. 49
104. 14
113.92
12690
132.55
147.77

150. 60

2

Table 2 Computed value and experimental value

contrast ( bearing span is 75 mm)

/Hz

/' N

236. 361
241. 219
245. 209
249. 683
253. 428
256. 915
260. 181
263. 254

266. 157

77.58
80. 86
95. 06
109. 67
111.06
125.04
139.72
146.15

146. 16

/Hz /' N /N ! %
155. 025 75. 06 75.5 0.6
158. 212 85. 30 85.3 0. 004
160. 829 93. 39 9.1 0.75
163. 763 107.49 104.9 2.5
166. 220 113.57 114.7 0. 99
168. 507 131.40 124.5 5.5
170. 649 134.50 134.3 0. 15
172. 664 136.05 144.1 5.6
174. 568 154.54 153.9 0.4

) -
2) ,
3) .
5.6%.

WANG Chenglin, HANG Zhijin. Ex perim ental analy sis of
dynamic stiffness coefficient of the new Mir Cu alloy annur
lar parts[J]. Journal of Beijing Institute of Technology,
2007, 16( 1) : 45 49.

ZHOU Ping, ZHAO Deyou. Analysis of the hull girder vr
bration by dynamic stiffness matrix method[ J]. Journal of
M arine Science and Application, 2006, 5(3) : 36 35.

LT Guangbu, YANG Rugqin. Study on conveyor natural fre

quency and time interval for switching off resistances[J].



1887

[4]

[5]

[6]

Journal of Harbin Institute of Technology, 2004, 11(6):
685 689.

[J]. ,2006,21(3): 569 574.
GENG Haipeng, QI Shemiao, YU Lie. Analysis of the muk
tileaf foil journal bearings with large preload effect| J].
Journal of Aerospace Power, 2006, 21( 3): 569-574. (in
C hinese)
SH AN Xiaobiao, XIE Tao, CHEN Weishan. Novel ap proach
for determining the optimal axial preload of a simulating
rotary table spindle system[J]. Journal of Zhejiang Unr
versity Science A, 2007, 8(5): 812 817.
Li X L. Application characteristics and technology of rolk
ing bearings| J| . Bearing, 1995(8) : 26-32.
Mannan M A, Stone B J. The use of vibration meas ure

ments for quality control of machine tool spindles[]J]. Iir

[8]

[9]

[ 10]

[11]

[12]

ternational Journal of Advanced Manufacturing Technolo
gy, 1998, 14( 12) : 889 893.
Alfares M A, Elsharkawy A A. Effect of grinding forces on
the vibration of grinding machine spindle system[ J]. Inter
national Journal of Machine Tools & Manufacture, 2000,
40( 14) : 2003- 2030.
[J1.
,2004, 42(9) : 45 48.
[J1. ,
2004(5): I-3.
LI Weimin. Rigidity calculation of axial position preload te
per roller bearings[ J]. Bearing, 2004( 5) : I-3. (in Chinese)
[M].
,2007: 11- 126.
> > . [M].
,2009.



