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Updating technology based on uncorrelated mode shapes
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Abstract: In order to make full use of the test measurement results, a method of FE (fi-
nite element) model updating with adoption of both correlated and uncorrelated modes for
updating was put forward, and successfully applied in a certain type of modern high thrust-
weight ratio turbofan engine. The calculated values of the modified model were close to the
test values by the correction calculation. The error was close to 0 and the MAC (model as-
surance criteria) value close to 1. Result showed that, the proposed method was found to
successfully update an FE model yielding correct estimates of the updating parameters in the

presence of uncorrelated modes, and the updated FE model had a high calculation precision.

Key words: structural dynamics; model updating; vibration mode measurement;

test data using; modes correlation; objective function
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Fig. 14 Initial FE model of an aero-engine stator casing
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Fig. 15 Bolt connection structure model of

aero-engine caseings
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Table 4 MAC matrix values between test and FE calculation mode shapes

G BRI k15 5 9

R

7 4 1E 2E 3E 4E 5E 6E 7E S8E 9E 10E 11E 12E
1A 0. 982 0 0 0 0.002 0 0.005 0 0 0 0 0.009
2A 0 0. 546 0 0 0 0 0 0.001 0 0 0. 006 0
3A 0 0 0.490 0.421 0 002 0 0.015 0 0.004 0.001 0
4A 0 0 0.466 0.532 0 0 0 0 0 0 0 0
5A 0.017 0 0 0 0. 245 0 0. 331 0 0 0 0. 005 0.077
6A 0 0 0.035 0.040 0 055 0 0.297 0.011 0.060 0.011 0
7A 0 0 0 0 0. 658 0 0. 280 0 0 0 0 0.023
8A 0 0 0 0 0 . 876 0 0. 015 0 0. 068 0 0
9A 0.001 0 0 0 0.027 0 0.001 0 0.311 0.001 0.011 0.403
10A 0 0 0 0 0 . 001 0 0.002 0.907 0.073 0.001 0.002
All 0 0 0 0 0 . 007 0 0.277 0.036 0.247 0.349 0.010
Al2 0 0 0 0 0 . 036 0 0 0.020 0.477 0.423 0. 005

x5 REHEREBEFENREEENR
Table 5 Test data using of conventional model

updating method
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Table 6 Test data using of uncorrelated mode shape

updating method

A IRT R A DL 1 5 ) 1

..
BRI IR
1A 1E 0. 982
2A 2E 0. 546
3A 3E 0. 490
1A 1E 0.532
5A 7E 0.331
6A 8E 0.297
TA 5E 0. 658
8A 6E 0. 876
9A 12E 0. 403
10A 9E 0. 907
11A 11E 0. 349
12A 10E 0. 477

A R AR T B A 2 R 2

A DL 3 5 ) A 2 iR Y

1A

2A

3A

4A

6A

7A

8A

9A

10A

11A

12A

1E

2E
3E.4E
3E,4E
SE,7E
6E,.8E
SE,7E

6E,8E

9E,10E,11E,12E

9E,10E,11E,12E

9E,10E,11E,12E

9E,10E,11E,12E
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Table 7 Updating result of aero-engine stator casing model
s GEEES 1& IE |l EIEJS
WM/ Nz A BeRI B/ He  225/%  BABSRIHR/He 3222/ % Cu
1 57.525 53.982 6.2 57.525 0 . 0000
2 91. 091 78. 404 14.0 91.091 0 . 0000
3 96. 218 85. 734 10. 9 96. 218 0 . 0000
4 97.739 94. 808 3.0 97.739 0 . 0000
5 153. 45 118. 56 22.7 153. 45 0 . 0000
6 156. 51 140. 05 10.5 156.51 0 . 0000
7 161.71 148. 36 8. 161.71 0 1.0000
8 162. 94 149. 36 8. 162. 94 0 1. 0000
9 164. 55 154. 57 6 164. 55 0 1. 0000
10 169. 3 162. 19 4. 169. 3 0 1. 0000
11 171. 69 163. 18 5 171. 69 0 1. 0000
12 174.01 166. 58 4. 174. 01 0 1. 0000
yE A BRFELD]. B 5T s B A Al 25 it K R, 2010.
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