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Tab. 1 Dynamic response values of elatic beam with one fixed end and the other simply supported end
/ mm Wilson -0 Newmark 8
s mm SH=A¢ SH=5A¢ 4H=At 3H=Ar 0=1 4, A¢ B=0 25, At
0.0004 00209 0 0209 000 00216 —335 00210 0.0208 0.0152 27.27 0.0244 —16.75
0.0008 0 1170 0 1170 00 01177 —060 01170 0 1173 0.108 0 7.69 0.1217 —4.02
0.0012 03294 03295 —003 03286 024 03294 0.3290 0.3031 7.98 0.3238 1.70
0.001 6 06518 06518 000 06511 011 06520 0.6514 0.6019 7.66 0.6306 3.25
0.0020 10340 10340 000 10336 004 10339 1.0349 0.9629 6.88 0.9980 3.48
0.0024 1.3872 13873 —0 01 1 3845 019 13870 1.3870 1.3139 5.28 1.3479 2.83
0.0028 16167 16166 001 16167 000 16171 1.6167 1.5741 2.63 1.5974 1. 19
0.0032 1 6671 1 6670 00l 16683 —007 16668 1.6686 1.678 7 —0. 70 1.6772  —0.61
0.0036 15258 1 5258 000 15258 000 15256 1.5255 1.5996 —4 84 1.5657 —2.62
0.0040 12264 1 2264 000 12287 —0 19 12272 1.2258 1.3567 —10 62 1.298 8 —5.90
0.004 4 0878 0878 000 0814 —042 0873 0.8584 1.0073 —17.43 0.9367 —9.20
0.0048 05131 05133 —004 05120 021 05128 0.5116 0.6272 —2224 0.5609  —9.32
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Fig 1 Elastic beam with two simply supported ends Fig 2 Elastic beam with two fixed ends
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A Symplectic Algorithm for Dynamic Response Analysis of Elastic Beams

HUANG Weijiang, LUO En, SHE Hui
(Department of Applied Mechanics and Engineering, Sun Yat sen(Zhongshan) University, Guangzhou 510275, China)

Abstract: According to the basic idea of classical yin yang complementarity and modern dual vomplementarity,
the unconventional Hamilton ty pe variational principle in phase space for dynamics of elastic beam with linear
damping is established, which can fully characterize the initial boundary value problem of this dy namics. And its
Euler equations possess natural symplectic structure. Based on this variational principle in phase space, a sym-
plectic space finite element time subdomain method is presented. This new method is the result of combining fi-
nite element method in space domain with time subdomain method by applying the Lagrange interpolation poly-
nomials as approximation to the time subdomain. The numerical results show that the computational accuracy
and efficiency of this new method excel obviously those of widely used Wilson 0 method and Newmark {3
method.
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Attitude Stability and Control of the System Coupled
with Fluid, Rigid Body and Elastomer

XU Jian guol, LIU Jike
(1. Department of Information Science and Mathematics, Foshan University, Foshan, Guangdong 528000, China;

2. Department of Applied Mechanics and Engineering, Sun Yatsen(Zhongshan) University, Guangzhou 510275, Ching)
Abstract: The dynamic model of a class of the system coupled with fluid, rigid body and elastomer is estab-
lished. The control law of the system is given, and the attitude stability of the complex controlled system is
studied in infinite dimensional functional spaces by means of the modern mathematical and large scale system
analy sis.
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