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Analysis of aero-engine vibration response under sudden unbalance
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Abstract: In order to study the sudden unbalance fault of engine, a low-pressure rotor mod-
el of aero-engine was established ,” and mode check was finished. On this basis, comparison be-
tween analysis and-test results of the rotor response of test rig under sudden unbalance was con-
ducted. Then analysis model of the rotor-support-case was established, and comparison between
analysis and test results’was finished. Result showed that, the angular acceleration term and the
transient term of the squeeze film damper, which exist during the actual operation of engine,
were taken into account when establishing the rotor-support-case model, and the analysis results
were in agreement with the test results. The relative error between analysis result and test result

of vibration displacement response at sudden unbalance position was 2. 1%. After checking the re-
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sponses of the rotor, the support-case model was established for response analysis, taking the

load of rotor parts as the input of the support-case model and considering the characteristics of en-

gine structure. The analysis results were consistent with the test results, with the relative errors

between analysis and test results of vibration velocity response near sudden unbalance position no

more than 4.7%. The analysis results show the shock characteristics of rotor response after sud-

den unbalance and the layer attenuation of rotor-support-case response. The calculation method es-

tablished has good prospect for promotion.

Key words: low-pressure rotor; sudden unbalance; rotor-support-case system; load;

transient calculation
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Fig.6 Mode of low-pressure rotorstructure of an engine
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Table 1 Parameters of shaft

Rl K/ mm  AAEA/mm NEAE/mm
1~2 16.7 81.5 60.9
2~3 10.7 69.8 47.7
3~4 30.0 70.0 45.3
4~5 12.7 74.0 38.3
5~6 9.0 90..0 60.9

45. 7(/) 40.9(/4)
6~7 63.7

75.7(47) 70.0(4)
7~8 7.0 261.1 137.0
8~9 17.1 399. 6 185.6
9~10 17.1 2461 185.6
10~11 7.6 338. 3 185.0

135.5( %) 45.0(4)
11~12 83.3

130. 0(F) 39.5(F)
12~13 11.1 90.0 50.0
13~14 49.2 85.0 50.0
14~15 8.0 72.0 0
15~16 5.0 72.0 0
16~17 63.6 72.0 0
17~18 22.1 72.0 0
18~19 20.5 63.0 0
19~20 155.4 63.0 0
20~21 88.8 63.0 0
21~22 74.0 63.0 0
22~23 123.1 63.0 0

&gk
REDs K/ mm  HPEAL/mm N EE/mm

23~24 84.0 63.0 0
24~25 103.5 60. 0 0
25~26 106.5 60. 0 0
26~27 167.0 60. 0 0
27~28 83.0 60.0 0
28~29 80.0 60. 0 0
29~30 64.0 82.3 0
30~31 32.0 116.5 0
31~32 12.6 246.0 0
32~33 25.0 100. 0 0
33~34 16.5 100. 0 0
34~35 12.8 90. 0 0
3536 28.0 70.0 0
3637 12.0 65.0 0
37~38 9.0 65.0 0
38~39 35.3 55.0 0
39~40 7.7 50. 0 0
40~41 50. 0 72.0 0
41~142 15.0 86.0 0

4243 25.0 86.0 69.0

43~44 15.0 113.2 69.0

k2 B3H
Table 2 Parameters of disk

S A K
WE R 9 33

i/ kg 59.717 46. 679

HAR R it/ (kgem®) 1.630 1.358

W Bt i / (kgem®) 0.826 0.684

K3 XABH

Table 3 Parameters of supporting

ST W RE R K /10° (N/m)
1 3 6.01
2 15 603
5 37 6.52

R SCHR L1817 38 1 31 55 Jr i L 3 5 5% 1 Il
FEHRME ST . ¥ 1B ln A%y
2 766 r/min, 55 2 Bl FL % 8 5 420 r/min.

TR R AU T3 730 g 4 1
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Table 6 Design parameters of SFD

g HERTiE-ES AR A B I ] R
= X ,

E 2/ (Nes/m”) R/mm L/mm C/mm
@ 1 0.016'5 72 22 0.3
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Table 7 Test data contents

3/ (r/min)
i %k WE/ % ZH BAE
JaRGE IS LER
KM/ (r/min) 2163
1B 2766 2 873 362
W/ g 108
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