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Research on Dynamic Modeling for Composites Aircraft
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[ABSTRACT] To the requirement of aeroelastic and dynamic response analysis, dynamic modeling of composites aircraft
is essential. The equivalent stiffness of composites structure is deduced by applying Classical Laminate Theory, bend-
ing and torsion stiffness of composites aircraft are calculated base on close section theory of Structural Mechanics, and
the single-beam dynamic modeling of composites aircraft is constituted. Compare with Ground Vibration Test results, the
single-beam dynamic model of this paper is effective, and it is relatively similar to test results contrast with shell model. It

provides significant guidance for the structural design of composites aircraft.
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Fig.3 Synthetic layout of composites aircraft
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Fig.4 Sketch map of typical section
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Fig.5 Stiffness distributing of composites wing
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Fig.6 Dynamic single—-beam model of composites aircraft
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Fig.7 Ground vibration test of composites aircraft
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Fig.8 Dynamic shell model of composites aircraft

BRI 22, A S B IR 45 R X AT 12
IE 5 T RIS 45 SR A T BB T I, R TR 5T
TR, B J 2 B ROR ELA W S A s, BEA R
IR

4 Zip
YT, AR R AAE SIS R

A0 BRI o (H i T2 A PRI 25 ) S, A2 58
F14 <6 e A5 AL 0 T W BE TSR0 i X S B ARSI E AT
I, 75 W — Rl T AR KL o 3l 22
B

AR SCER RS TSl A | Bl A5 B1 7 )R o0 A
BT RMEEHICI N T —ME S H0R WHLEEH
WIBE ST 50705 AT T 22 G MR kLl T2
BT . 5 RIS R A0S LRI, A S
SLIB S RRERE A RU . TH., B s B RR
A R B 2R LR e R IR 45 2R, A T
PRI MR . ARSI Tk REAR A W T TR
SEBR XA AR LA BT BA E B R B

& & X o

[ BREUR . =T . EEMERIA00r (M), Jeat - thEREE
HoAR A , 2006.

CHEN Liemin, YANG Baoning. Mechanics analysis of complex

\>

materials[M].Beijing: Chinese Science Technology Press, 2006.

[2] CHANDRA R, STEMPLE A D, CHOPRA I. Thin-walled
composite beams under bending, torsional, and extensional loads[J]. Journal
of Aireraft, 1990, 27(7):619-626.

[3] SMITH E C , CHOPRA 1. Formulation and evaluation of an
analytical model for composite box. beams[J]. Journal of The American
Helicopter Society, 1991, 36(3):23-35.

[4] PARK'Y, KWON H, SHIN D. Bending analysis of symmetrically
laminated composite open section beam by Vlasov—type thin—walled beam
theory[J]. Korean Society of Civil Engineers Journal, 2000, 20(1):125-141.

[5] *BEE, HTEE . AP ERERERE Ty E R AT )], A
B, 2001, 18(1):1-6.

DENG Zhongmin, ZHU Dechao. Analysis on mechanical characteristic
of composite thin-walled beams[J]. Acta Materiae Compositae Sinica, 2001,
18(1):1-6.

(6] LB TN B biss . CHLBIT T (S IUE ) M.
Jent: s Tolk A, 2001.

Aircraft design manual compilatory committee. Aircraft design
manual: the ninth volume[M]. Beijing: Aviation Industry Press, 2001.

[7]1 KLINKEL S,GRUTTMANN F,WAGNER W. A continuum based
three—dimensional shell element for laminated structures [J]. Computer &
Structures, 1999, 7:43-62.

[8] *PEMTZEBIEbE . AR E TR E T At i (M. b
RS Tl A L 2002.

Chinese Aviation Academe. Analysis guidance of composites
structural stability[M]. Beijing: Aviation Industry Press, 2002.

(9] T2k, Sk . "RHLEEH Sy (M) AL st iz Tl it
1983.

DING Xihong, ZHOU Jiangong. Structural mechanics of
aircraft{M].Beijing :Aviation Zudustry Press, 1983.

[10] RODDEN W P, JOHNSON E H. MSC.Nastran V68 aeroelastic
analysis user's guide[M]. Los Angeles, MSC Software Corporation, 1994.

(5t £%)

2016 4555 4 1] - BTG A 71



