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The Research of Whole Aircraft FEM Modal Updating and Verification Method

Chen Yinghua, Chen Jing
(China Helicopter Research and Development Institute, Aviation Industry

Corporation of China, Jingdezhen 333001, China)

Abstract; FEM analysis has become an important tool for the design of aircraft. In order to improve the accuracy
of FEM simulation, it is necessary to modify and update the FEM models. A FEM model of certain whole heli-
copter for static test is taken as the research subject. Based on strain response measured in static test experi-
ment, a variable sensitivity analysis and model updating are performed. Because of the big numbers of measure
points of the test and the huge degrees of freedom of the whole aircraft FEM, a new dependency arithmetic is
presented, which is suitable for the whole model. Based on the arithmetic and combined with the results of some
test case, partial parameters of the FEM model are updated to attain a better conformance with the test results.
Finally, a verification with results of other load cases are performed and a conclusion is given. The conformance
between test results and simulation results after the FEM model updating in other cases are also approached as
predicted. The feasibility and effectiveness of the dependency arithmetic and the process of whole aircraft FEM
model optimization are verified.
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Fig.1 Flow chart of global FEM updating
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Table 1 Comparison of variables before and after optimization

HiLZEE ¥R ME I TR Bt LR AL REYE LIBEE S
Elm 203720T 1. 40 0.84 1.96 1.13 1.17E—01 BE
Elm 203692T 0.70 0.42 0. 98 0. 80 —7.40E—02 BE
Elm 787T 5. 60 3.36 7.84 6.09 —2.39E—02 BE
Elm 1309T 1.70 1.02 2.38 1.61 —8. 09E—03 BE
Elm 1155T 3.20 1.92 4. 48 3.43 —5.19E—03 BE
Elm 1304T 0.83 0.50 1.17 0.82 3.52E—03 BE
Elm 785T 4.10 2.46 5.74 3.89 2. 21E—03 BE
Elm 203762T 1.20 0.72 1. 68 1.23 —2.13E—03 BE
Elm 202938T 0. 80 0.48 1.12 0.79 —1.17E—03 BE
Elm 204063T 0. 80 0.48 1.12 0. 80 —9.01E—04 BE
Elm 40306 T 0. 69 0.42 0.97 0.70 —6.21E—04 BE
Elm 203886 A 169. 00 101. 40 236. 60 169. 98 5. 46E—04 At
Elm 203729F2 30. 00 18.00 42. 00 28.52 5.24E—04 XA E E14
Elm 203889A 137. 60 82.56 192. 60 144.18 —3.94E—04 At
Elm 203775T 2. 60 1.56 3. 64 2.62 —3.30E—04 BE
Elm 203692F1 30. 00 18.00 42. 00 31.10 —2.94E—04 XA E E12
Elm 1861A 274. 20 164.50 383. 90 290. 60 —2.8E—04 At
Elm 40378A 79. 69 47.81 111. 60 82.78 —2.29E—04 At
Elm 1157T 4.70 2.82 6.58 4. 80 —1.82E—04 BE
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Table 2 Comparison of correlation

coefficients before and after optimization

AR Z BN LT AL AT A BaW/ %
BoR E A 0. 855 0. 892 4.33
B/ ERAE 0. 847 0. 873 3.07
BRWEE 0. 622 0. 639 2.73

LHNAE 0. 855 0.883 3.27
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Fig.2 Strain comparison of test values with the values

before and after optimization(absolute value)
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Table 3 Comparison of correlation coefficients

before and after optimization in testing cases

I R HEXREXWE  RAH REE BOW/%

B ERNAE 0.725 0.758 4.55

100% e B/ADENE 0. 720 0.753 4.58
Ik TR Bk B B AT 0. 547 0.571 4.39
3 RS 0.723  0.756 4.56
BARENE 0.385  0.398 3.38
90 %61 il B/NERAE 0.411 0.433 5.35
& BAR A 0.235  0.253 7.66
SEM A 0. 590 0. 608 3.05
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Fig.3 Strain comparison of test values with the
values before and after optimization under

dive-hike case(absolute value)
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values before and after optimization under

90% yaw case(absolute value)
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