
Study of Ultrasonic Waves in Unidirectional Fiber-Reinforced Composite
Plates for the Aerospace Applications

Authors : DucTho Le, Duy Kien Dao, Quoc Tinh Bui, Haidang Phan
Abstract : The article is concerned with the motion of ultrasonic guided waves in a unidirectional fiber-reinforced composite
plate under acoustic sources. Such unidirectional composite material has orthotropic elastic properties as it is very stiff along
the fibers and rather compliant across the fibers. The dispersion equations of free Lamb waves propagating in an orthotropic
layer are derived that results in the dispersion curves. The connection of these equations to the Rayleigh-Lamb frequency
relations of isotropic plates is discussed. By the use of reciprocity in elastodynamics, closed-form solutions of elastic wave
motions subjected to time-harmonic loads in the layer are computed in a simple manner. We also consider the problem of Lamb
waves generated by a set of time-harmonic sources. The obtained computations can be very useful for developing ultrasound-
based methods for nondestructive evaluation of composite structures.
Keywords  :  lamb waves,  fiber-reinforced  composite  plates,  dispersion  equations,  nondestructive  evaluation,  reciprocity
theorems
Conference Title : ICAMME 2020 : International Conference on Applied Mechanics and Mechanical Engineering
Conference Location : Melbourne, Australia
Conference Dates : February 03-04, 2020

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

Vol:14, No:02, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:1
4,

 N
o:

02
, 2

02
0 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
10

25
0.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(02) 2020 1

https://publications.waset.org/abstracts/110250.pdf

