FasHs w1 B o X @ K F F R Vol. 48 No. 1
20144 1 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jan. 2014

DOI. 10. 7652/xjtuxb201401013

T B/ = R B R B iR 15 8 5 T RY
-ElmAaARITEE

et . AR, SRR, VBT, BRGEE
L P9 % 3838 KRR IR S 3 ) TR B . 710049, P§% 5 2. YL PH B XU I B4 A BN 71, 110869, Y B

HWE. ATHARZEINBEFRES FREBERGIRFR.RET L TFAHRLT FMR-B
AL E, GFRAEAMAT SRR M, H4,.48 T EMY von Karman U X & Bz 3 &
BALGRARGRBEERNTE, R RAFER BT ki BAR G 2T E 8 B3 M3k
B Ty AR B AN E R XA R KA R X S AR ik AT A M R T R A
fRegH G M, MG, RS H Rk Z T RAL Bk ey S BAriE . &G .5 M PT4Ehey Fik
AR Bk AeIs PR AR A T RBRGADERFRRTT O ERT A E REAFEE
WAl 2 o St Z R oM E RS RAAB/EEREER L XBALLAEZLHE
R GRERRF T ENZEETAERE S AL HBLECEA AL RAFH N OHHHLE, L
HELST OB EFRAARATHERAGBLA L,

KEIW . BRI R-AMASHEES AL E AR ;A

FESEE. 0323 XHIREG: A XEHES. 0253-987X(2014)01-0073-11

A Fluid-Structure Coupling Algorithm Based on Finite Element Method
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Abstract: To analyze the supersonic and transonic panel flutter behavior quantitatively and
accurately, a fluid-structure coupling algorithm based on the finite element method (FEM) is
proposed for the two-dimensional panel flutter problem. First, the von Kdrman’s large
deformation theory is adopted to model the panel., and the high speed air flow is approached by
the Euler equations. Then, the equation of panel is discretized spatially by the standard FEM,
and the equations of fluid are discretized by the characteristic-based split finite element method
(CBS-FEM) with dual time stepping, thus the numerical oscillation often encountered in
numerical simulation of fluid flow can be eliminated. Furthermore, a loose coupling algorithm is
applied to the data exchange between the fluid and the structure. Finally, the proposed algorithm
is used to investigate the aeroelastic behavior of the panel in supersonic and transonic air flows
and the influences of the non-dimensional dynamic pressure, pre-tightening force and thickness

ratio on the system. The results are compared with those of the classical panel flutter analyses
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using linear/nonlinear piston theory and linearized potential flow theory. It shows that the

proposed algorithm enables to obtain accurate aerodynamic pressure in a wide range of Mach

numbers, especially for the analysis of panel aeroelasticity in transonic air flows.

Keywords: panel flutter; fluid-structure interaction; characteristic-based split method; finite

element method; aeroelasticity
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