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Abstract : The flexural dynamic response of symmetric laminated composite beams subjected to general transverse harmonic
forces is investigated. The dynamic equations of motion and associated boundary conditions based on the first order shear
deformation are derived through the use of Hamilton’s principle. The influences of shear deformation, rotary inertia, Poisson’s
ratio  and  fibre  orientation  are  incorporated  in  the  present  formulation.  The  resulting  governing  flexural  equations  for
symmetric composite Timoshenko beams are exactly solved and the closed form solutions for steady state flexural response are
then obtained for cantilever and simply supported boundary conditions. The applicability of the analytical closed-form solution
is demonstrated via several examples with various transverse harmonic loads and symmetric cross-ply and angle-ply laminates.
Results based on the present solution are assessed and validated against other well established finite element solutions and
exact solutions available in the literature.
Keywords : analytical solution, flexural response, harmonic forces, symmetric laminated beams, steady state response
Conference Title : ICMMAE 2014 : International Conference on Mechanics, Mechanical and Aerospace Engineering
Conference Location : Istanbul, Türkiye
Conference Dates : December 22-23, 2014

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:8, No:12, 2014

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:8

, N
o:

12
, 2

01
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
84

23
/p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 8(12) 2014 1

https://publications.waset.org/abstracts/18423/pdf

