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Dynamic model updating of an aero-engine casing

MA Shuang-chao, ZANG Chao-ping, LAN Hai-bo

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Dynamic model updating technique was applied to update a finite element
(FE) model of an aero-engine casing. The modal data obtained from conducting vibration
modal test to the casing were used as a reference to update the FE model. Based on the sen-
sitivity of frequencies with respect to the element stiffness, some regions to be adjusted were
selected. Then, model updating of the aero-engine casing was conducted using a first-order
optimization method. The result shows that prediction of the first 10 modes from the upda-
ted FE model of the aero-engine casing and that from the measured ones were within 2%,

therefore, it is feasible to apply the model to the whole engine dynamic analysis.

Key words: aero-engine casing; model updating; finite element modelling;

modal test; sensitivity analysis
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Fig. 1 Structure and finite element model of casing
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Fig. 2 Finite element analysis results of casing
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Fig. 3 Average driving displacement of casing
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Fig. 4 Optimum measurement positions of casing

Fig. 5 Test model of casing
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Table 1 Correlation between test and analysis model

/Hz /Hz M../ %
1 1 247. 20 252. 66 73.2
2 2 248. 26 252.70 52.9
3 3 361. 27 358.90 69.0
4 4 362. 85 359.00 68.2
B B 684. 11 695. 38 84.8
6 6 686. 02 695. 64 84.3
7 7 731.93 851. 96 70. 3
8 8 733. 84 852.13 76.5
9 13 771.46 956. 28 66.1
10 14 773.79 956. 57 59.0
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Table 2 Comparison between test and analysis results Fig. 11 Convergence of the objective function
3 s s
/ / MAC/ , 11
Hz Hz /% /% %
247. 20 248. 66 2.21 0.59 94. 8
248. 26 248.71 1.79 0.18 72.5 ’
361.27 360.53 —0.66  —0.20 94. 2 : D
362. 85 360.66 —1.06 —0. 60 92.3 ’
;@ ’
684. 11 684. 30 1.65 0.03 96. 6
686.02 684.67 1. 40 —0. 20 96. 4
731.93 738.65 16. 40 0.92 79.2 4
733. 84 738. 88 16.12 0.69 80. 6
771. 46 761.73 23.96 —1.26 71.9
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Fig. 10 Convergence of material properties in

updating regions
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