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Abstract: The basic theory of component mode synthesis is briefly reviewed, as well as the applica-
tion and development of component mode synthesis in aerospace industry. Two main problems
have been preliminary solved in order to expand the application of component mode synthesis in the
structural dynamical analysis of spacecraft, i.e. how to get a reduced finite element model with
Nastran format when the original model is made by non-Nastran commercial software, and
whether a second-time dynamical condensed model of a spacecraft could be achieved for coupled
load analysis when the initial model is composed of both unreduced finite element sub-structures
and reduced ones.
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Fig. 1 The reduced finite element model of JWST
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Fig. 2 A hybrid finite element model of a satellite contained

both unreduced and reduced sub-structures
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telecommunication satellite made by China
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Fig. 4 The original ANSYS finite element model of a gas

tank (left) and its reduced model in Nastran (right)



1

2R SR A VR AL K e 548 3l 3 2 43 A v B g T 58 53

F 14 T RSO RAS A h R R
[ A AT LE A 2R U, 6 B KA R K i
FItFREATE RN 0. HIFH LML, Ha R
R JA BT 6 B KA A7 454> A H BT 1) AR A5 A 4L
JFht 4 L Z RIS 1002 . 5 4 il TR SO
RATS B R AR 7 AR A SR,
F1ME S A, 45 Rk ERA R OB
Nastran 4 5 #8581 7] DL ] T 0 K 2% 2 4K 19 A BR oc
jey
®1 ESMGERIEERBRAZGTHERMEILL
Tab. 1 Comparison of natural frequencies forthe original and

reduced models of a gas tank in free-free boundary condition
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Fig. 5 Comparison of the 7th modal shapes for the original

and reduced models of a gas tank
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Fig. 6 Another hybrid finite element model of a satellite

contained both unreduced and reduced sub-structures
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