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Abstract The calculation of the rigid coupling coefficient matrix of the aircraft is complex and time-con-
suming as the finite element method requires operations of data in the high-dimensional mass matrix ar-
ranged with the element nodes. An optimization algorithm based on non-discrete method is proposed in
this paper. The inertia characteristics of flexible components of the three-dimensional model could be di-
rectly obtained in this calculation, and replace the high-dimensional mass matrix. The error from model
discretization could be also avoided. The calculation process is simplified and the accuracy of the calcula-

tion results is also improved, which brings convenience in engineering design for the aircraft.

Key words aircraft, non-discrete, rigid-coupling-coefficient-matrix, optimizaition algorithm
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Fig. 1 The diagram of dynamic model of aircraft
with flexible components
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Fig. 2 The diagram of sailboard structure
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Table 1 The mechanical performance parameters
of sailboard materials
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R /kg-m 44 1.3

MER/N A 0.3 0.3
A E,, /MPa 0.0001 20000
fH: E,,/MPa 0.0001 7000
B G,/ MPa 10 4300
Wt G, /MPa 90 4300
A G,y /MPa 63 4300
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Table 2 The inertia characteristic parameters of sailboard
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Fig. 3 The discretization grid model of sailboard
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Fig.4 The diagram of first six order modal shape for sailboard
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Table 3 The difference of coupling coefficient matrix
in the example
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R, (2.2)/kg.-m’ 97.78 95. 56 2.22

R, (3,3)/kg- m* 100. 00 97. 83 2.17
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Table 4 The differences of coupling coefficient matrix
in the calculation
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