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High-efficiency and accurate dynamical modeling and
evaluation method for complex-irregular casing

WEILJing, ZHOU-Renhongyi, ZHANG-Aiqiang,”JIANG Dong

(StateKey Laboratory.of Mechanieal“Transmission,

Chongqing University, Chongqing 400044, China)

Abstract; \In order to solve the problem of difficult dynamic calculation and post-pro-
cessing caused by complex irregular casing of large number of model elements and high order
of the original matrix, a‘high-precision dynamic modeling and evaluation method for complex
irregularasing/based on experimental modal analysis-large-scale finite element-substructure
condensation was proposed. Taking the main casing of a helicopter as the research object,
the‘original finite element model of the special-shaped component was established and the va-
lidity of the model was verified through modal experiments. By analyzing the retained models
of each mode of the substructure, the larger vibration energy space was selected as the con-
densed node, and then a condensation model with a greatly reduced number of degrees of
freedom was obtained. The consistency of each mode before and after the condensation was

verified by comparison. A method for measuring the model condensation error based on the
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correlation coefficient of the sequence was proposed. Finally, by taking the interface dis-

placement compatibility condition into consideration, the substructure coupling was carried

out; in addition, the inherent characteristics and computational efficiency of the overall mod-

el were compared. The research results showed that the dynamic characteristics of the con-

densation matrix were very close to the original matrix of the finite element, both the natural

frequency and the mode error were less than 4% . the calculation time was shorter and the

storage space was less occupied, greatly improving the calculation efficiency.
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irregular casing; experimental modal analysis; finite element method;

substructure condensed; accuracy evaluation method
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Table 1 Material parameters of casing substructure

U R VB (kg/m®) PR /GPa JHFA L
T e 2700 71.7 0.33
AL S 2700 70 0. 34
HHLE 858 1770 42.5 0.275
THUE 1770 42.5 0. 275
Ui 38 L 2700 71.7 0.33
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casing substructure
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Table 3 Comparison of natural frequency of

[E] A5 i 5/ Hz
RN X 22/ %6
S A BROG{E
1 L119. 9 1155.7 3.20
2 1207.3 1262.9 4.61
3 1778.5 1790. 9 0.70
4 2036. 6 2071.1 1. 69
5 2212.1 2271.7 2. 69
6 2865. 1 2817.5 —1.66

x4 ENERBRESHRITILL
Table 4 Comparison of experimental and finite element

results of the upper casing mode shapes
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