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Dynamic Stability of Laminated Composite Beam Subjected to a Follower Force
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ARTICLE INFORMATION ABSTRACT

In this paper, dynamic stability of a laminated composite beam subjected to a tip follower force is
investigated. Using elementary theory of bending, Euler-Bernoulli beam theory and Classical
Lamination Theory (CLT), bending moment of laminated composite beam is calculated with
respect to it's extensional, bending and bending-extensional coupling stiffness matrices, A, B and
D, and dynamic stability equation of laminated beam is established. Due to similarity between this
equation and isotropic stability equation, as an assumption, isotropic beam boundary conditions
are used for composite beam. Cantilever- free boundary conditions are used and a closed form
solution is established. Flutter instability problems for symmetric and un—- symmetric laminated
beams are solved by this method and results are compared with finite element results in
literatures. Considering the simplicity of the present method, results show good agreement with
the finite element method. Finally dynamic stability behavior of laminates with different stacking
sequences are investigated by present method and effect of different parameters such as fiber
orientation, number of layers, and stacking sequence, on the flutter load and corresponding
frequency of symmetric and un -symmetric laminates are investigated.
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1- Divergence
2- Flutter

Please cite this article using:

dovdo -1
stz I8 sl Fhy alauly 4 aVaiz glacyjssls 5l eoliul o5l
Sleogaz LS )8 b (g Sl 03,5 g (S933l59) (2S ijls oS
gleo 3 ooliial 5y sloan S 51 (o @ ) slge S5l e Jle (Sl
uLuaya} ‘U"‘ 5 O5>{$ ] ob; Jad.u Lasls.m é’Lu@ uoya}du i
G558 sl yla ilidee la el )ly s boslge (nl (S 5 (S
ol ol oS el s LB bl 3,50 slaarY olams 5 oleduz (LI
Qb Gl 1) P Gl )l sl oleSds Cliogas boslse oy
sl Cojsels Slge oo )lS ke 3l (S el 03908 pdy oSl
by 9975 38 €55 (nl e SlaSis 5 (e 5 el LaBlen mlio

o 3Ll 113 © e 51 dlie ol & glayl (sl

H. Alidoost, J. Rezaee pazhand, Dynamic Stability of Laminated Composite Beam Subjected to a Follower Force, Modares Mechanical Engineering, Vol. 15, No. 10, pp. 233-239,

2015 (In Persian)


www.sid.ir

)3 Loy Sl 9 wuwgaule sy

VLN RRYPISVRTIETE S PWIRVEQENS FNT SV N N TIPS RV R NE SN

ol [13] (e 5 Sy isjol oo & 1) abgspo slooge S
Syge a1y (S sloogs ¢ b oesd Cogli slace jomlS  Sialis
518 18 ()2 390 (Sl
CoisrelS 5 S (Slus il oy GReeR ol 5l S
ibse (o ool g, S oaisS JLis slag s il o Vo
2 S Wl (Join Sl p5 6y 5l esliinl b cunss (he, cnl 5o
S 85 B 0 b e el s @ ¥z CujenelS 55 Sy ies
2 2 0l e e TBAY S (5,55 3l ool b Slid b (g e
LowsS arubre Cojoesls oole alfaw o jle yole cusy
50 AV CojemelS 13 cied Gles gl ool Cansd mls 5 I35 sl
Cews &y aVaizr CojeeelS 55 Sy ol dobee 5 Gies adsl aloles
5 Se Gyl g Sl Wolie b ooswl Cawsds dolae dwglie b ool
5 Ol e el ad S Gl o baylh Cond a5 0l asiie 9, S0lkes
Lo e 05 Silodslee 9, 8lees 15 S L ) aVainr Cojenels
2aiS JLio (59,0 Jloel g ol jo o= 05 s SO (5550 Ll JLos
Gly oS U 385 Oygot 5 6)lly dolee 5 ol s 50 55 e
5ol @l b by, cnl & edel Cunsds @l Jol> by S5 (o)
g Sl 5 ol yo 5 0l Al OYlie ple o dgue oLl s,
e g oausS JLis (g9, Sl s s ol s,y LAY plas

28,5 513 sy n 290 Alie cnl p3 0l Al ) 4 M (695

A OVl -2
Sy 5,5 L5 08 103 lis s alie s @S SYolee gl 3l 4
RUENICR SUPRT S SNEER SUIN E IR
OlsR &5 009y 35,5 slojlailay ol Culsed 5 (20 4 3 sk m 0
Sged Jodo oSS gl
D90 A oY Sy )0 Sl IS8 i 5l -0

oS e SO KL S o ea eols plas eS8
3P onisS JLis gs,m il cod oS Ehcali abie e b ayYous
(38l b 4 i P (59,0 Josl asgly @ exalad o 15 5 W(X) ol
el s b oy ol culd 5 o 51 58 Jsb e sl 5o
oSS sl ogle L8 s Sl asas jo 50 Olaite slo e S e
@bl @ bape dobe (e adsl 695 Blae Jgn bl
~My, = P(f = W) = Po(l = x) + L; (1)
0ol adg i Glew L 9 X g 50 55 ched Glow My o] o oS
b X jptiin dy S (625 Fidon & 090 b sl ™ g 0l (slog 5 51 S
S cipall o0 ol 5 Jol> (2) dolas & 4z g5

I b
n —

7777777777777 K=
b K=2

Z E ~ (p K=h

P oarsS Jlis (55,0 i Cod aVaizr CojanelS 0,08 e SO L 1 S

4- Classical Lamination Theory(CLT)
5- Inertia Forces
6- D’Alembert’s Principle
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