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x1 BETERRIEXESTER
Table 1 Results of correlation analysis before and after model upde

Correlation analysis before model update Correlation analysis after model update

Test Analysis Frequency  Relative Mod Analysis Frequency  Relative
frequency  frequency = MAC  difference  difference dis (? :‘: frequency  MAC  difference  difference
(Hz) (Hz) (Hz) (%) senpen (Hz) (Hz) (%)
21 20 0.908 0.96 4.6 First Y mode of mid beam 20.9 0.98 0.1 0.5
24.8 24.9 0.839 0.04 0.1 First Y mode of cabin 24.8 0.974 0.04 0.2
39.2 35.8 0.955 3.35 8.6 First Z mode of mid beam 38.9 0.964 0.26 0.7
50 53.4 0.94 3.41 6.8 First Z mode of cabin 50.6 0.972 0.64 1.3

74.7 80.9 0.78 6.22 8.3 First twist mode 75.7 0.858 0.98 1.3
134.9 121.3 0.385 13.66 10.1 First longitudinal mode 133.6 0.768 1.35 1.0

Build initial 'Cli'are pré'ti: analyts!s, an;l S:gtiidun;ﬁe; Do correlation analyss .

analysis mo el e erbmlnef e p05|t '|10n an Sl and senstivity anayss, thun ize, rqn(l

based onthe T [ L UL » 9 »| clear the error location » find the optimal

. position and the orientaion the pre-test solution.
structure desgn o . and factors
of excitation analysis
K4 BES T - s ik R R
Fig.4 The procedures of modal analysis — test system
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RESEARCH ON ENGINEERING PRACTICE OF
MODAL ANALYSIS-TEST OF SPACECRAFT

Guo Qiwei'”  Wu Song"*"  Liu Fang'® Zhao Yangdong'
(1. Aerospace Systems Engineering Shanghai, Shanghai 201109, China)
(2. Shanghai Key Laboratory of Space Aerocraft Mechanism ,Shanghai 201109, China)

Abstract Traditional modal test of spacecraft is usually used to examine its finite element model, but the param-
eters of the finite element model are always modified through artificial adjustment, which isolates modal analysis
from modal test, and influences the precision of subsequent analysis, research period and funds etc. In order to
change the present situation of modal analysis and test of spacecraft, this paper introduces the feasibility of modal
analysis — test system in theory, and based on the Virtualab — Nastran software platform, gives an example of a
scaling cabin, implements the complete procedures of modal analysis — test system, including pretest analysis,
modal test, model updating etc, which closely relates modal analysis to test, corrects the finite element model
rapidly according to the test results, makes the analysis results close to test results, and achieves precise model-

ing.

Key words modal analysis, modal test, model updating, finite element
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