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Abstract The vibration problem of air-cooling fan bridge has been troubling the north thermal power plant. Excessive
vibration amplitude causes the damage of fan, motor, reducer and other equipment, and affects the stability and economic benefit
of power plant operation. In this paper, the vibration speed of the air-cooling fan exceeded the standard as the research object,
and the data acquisition instrument and acceleration sensor were used to test the vibration of the air cooling fan bridge in the
power plant of xiaoyi in Shanxi Province. According to the frequency characteristics generated by these incentives, the main
influence factors of the vibration of the fan bridge caused by the original fan blades were explored. By analyzing the vibration
signal, the main influencing factors of the vibration of fan bridge are explored according to the frequency characteristics. The test
results show that the excessive vibration of the bridge is caused by the interference force caused by the fan eccentric mass. During
the operation of the fan, the phase of the sensor at the middle of the bridge alternates positively and negatively, and the fan shaft
produces a sway, which is inconsistent with the expected horizontal vibration of the bridge. In order to verify the rationality of the
above analysis, the finite element analysis of the bridge frame was carried out, and the results are consistent with the above
conclusions. Through the forced vibration test and hammer test of the fan bridge, it is found that the maximum frequency value of
the vibration of the fan bridge caused by eccentric mass is far away from the natural vibration frequency of the fan bridge, and will
not cause the resonance phenomenon of the fan bridge. Therefore, the vibration of the fan bridge caused by eccentric mass is only
related to the static stiffness of the fan bridge.The test results will provide a basis for the design of beam bridge and the avoidance
of vibration caused by fan eccentricity.
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Tab.1 Parameters of fan

KHLZH ZHE
Fan parameters Parameter values
LT i Total mass of fan/kg 810
R i & Blades quality /kg 65
M A % Blades number 6
E LT & Reducer quality/kg 420
Y LI X Reduction ratio of reducer 11.227
LML Motor quality/kg 580
HLHLA E 75 1% Rated speed of motor/ (1/min) 1 480
T VL Speed control range /% 50~110
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Fig.2 Fan bridge model and measuring points
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Tab.2 Fan working parameters

T8

Working condition ! 2 3 3 6 7 8 ? 10 1 12
FLHL T Working condition of motor/% 50 55 60 70 75 80 85 90 95 100 110
HL LT 2R Motor shaft frequency/Hz 25 27.5 30 35 37.5 40 42.5 45 47.5 50 55
KHLEIIR AR Fan shaft frequency/Hz 1.31  1.44 1.57 1.84 1.97 210 2.23 236 2.49 2.62 2.88
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Tab.3 Spectral analysis parameters

WA T B A SRl
Spectral analysis parameter Parameter values
RAESRR Sample frequency /Hz 2 048
58 Bandwidth /Hz 4 096
JE4k Spectral line 1024
S HE# Resolution ratio /Hz 1/300
RHEERT[E] Sampling time /s 300

KA . Sample data points 614 400
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Tab.4 Phase value at the peak point of the No. 1 and No. 3 sensors

Fig.7 No.1 and 3 sensor working conditions 7~ 12 spectrum

and phase diagram

T
Working condition
IR L R AR

Frequency of test peak points/Hz

IR R T T DAL

Phase value of No.1 sensor/rad

3 SRR AR L

Phase value of No.3 sensor/rad

1 2 3 4 5 6 7 8 9 10 11 12

1.31 1.44 1.57  1.71 1.84 1.97 2.11 2.24 2.37 2.50 2. 64 2.89

0.17 0.344 8 —1.445 -1.548  0.999 4-2. 604 -1 -2.922 -0.1219 1.206 2.332 -0.906

-2.93 -2.876 1.669 1.487 -2.192 0.4755 2.155 0.107 2.992 -2.033 -0.8695 2.263
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Tab.5 Natural frequencies

[ Ji% Natural frequency f/Hz

HEA Modal

1 6.745
2 7.148
3 9.892
4 10.73
5 15. 83
6 16. 38
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Tab.6 Inherent frequency of bridge
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