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Abstract; Modeling method and optimization algorithm of vibration measurement
section’s selection of the engine was studied. The selection idea of vibration section was de-
termined. The rotor-support-casing whole model was established . The rotordynamic char-
acteristics were calculated under normal and fault conditions. And the section or bearing po-
sition of rotor in larger vibration was determined according to the number of sensors which
the overall program requires. The initial layout of vibration sensor was completed. An opti-
mization method for vibration measurement was proposed. The effective information of vi-
bration data on each measuring point was determined by analyzing measured data and consid-
ering the signal-to-noise ratio and redundancy of measured signal. It was judged that whether
the vibration measurement program was reasonable and the airborne measuring point was se-

lected. A engine was taken as an example. The scheme of monitoring points was designed.
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The study showed that the airborne measuring point was the same as that of the real airborne

sensor of the engine. It was verified that the establishment and optimization method and air-

borne sensor selection method were correct and reliable. The higher the element’s sensitivity

was, the more significantly the vibration of the rotor was reflected. The lower the vibration

similarity was, the more completely the characteristics of engine vibration was reflected. The re-

search result provides an important basis for the layout of vibration measurement of aero-engine.
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engine vibration measurement; dynamic modeling; number optimization;

measuring point arrangement; section selecting
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Selection strategy of measuring points based

on dynamic analysis
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Table 1 Bearing stiffness
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x2 #BSH

Table 2 Disk parameters

E R/ WiEshE/ HAF R/
%%iﬁﬁ$% kg (kg » m*) (kg *m?)
5 94. 50 5.37 0. 40
9 44, 46 2.36 0.43
13 36. 74 2.24 0.51
17 33.55 2.13 0.52
19 37.73 2.53 0.68
K
21 40.72 2.84 0. 88
23 32.35 2.37 0.75
25 27.43 2.17 0. 66
27 37. 80 3.43 1.27
37 139.58 12.68 3.67
8 75.13 4.00 1.69
10 17. 37 0.99 0. 42
12 16. 97 0.96 0.41
- 14 18.15 1.01 0. 44
16 23.98 1.31 0.59
18 40. 20 2.15 58. 62
20 59. 33 3.07 1.47
27 195. 50 18.52 7.21
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Fig. 4 Vibration deflection curve of high pressure rotor

and low pressure rotor system under the normal condition
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Fig. 7 Vibration response sensitivity of rotor
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Fig. 9 Structure diagram of whole engine
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Fig. 10 Outer force path and vibration

measurement section
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Table 3 Channel information of vibration measurement
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Table 4 Effective information of vibration data of test

points under the test conditions

T# CHI1 CH2 CH3 CH4  CH5 CH6
1 1.400 1.308 1.429 1.514 1.684 1.267
2 0.610 0.659 0.720 0.409 0.636 0.500
3 1.171 0.567 0.692 0.450 1.167 1.033
4 1.474 0.974 0.971 0.480 1.478 1.300
5 1.586 0.903 1.059 0.347 1.500 1.121
6 1.400 1.075 1.000 0.280 1.565 1.216
7 1.409 1.125 1.024 0.207 1.333 1.081

4 RO T A B A T 42 i A i
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D 5 AHXT A R B Pon, W3R 5 PR
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Table 5 Effective information and the relative effective

information of the factory test points

1 1 Ien, Pen,
CH1 9.050 0.210
CH2 6.610 0.153
CH3 6.895 0. 160
CH4 3. 687 0.085
CHS5 9.364 0.217
CH6 7.519 0.174

i 5 A% I A A A RS B AR Pen, 1%
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Table 6

Information entropy and difference between

the value of the program

1 8 Hen, Vactn &
CH1 1.561 —0.194 4%
CH2 1.877 0.122
CH3 1.833 0.078
CH4 2,453 0.698
CH5 1.528 —0.227 PPk
CH6 1.749 —0.006 ik
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