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Abstract : This paper presents vibration analysis of FGM sandwich structure with a complex profile governed by refined
higher-order  shear  deformation theory (RHSDT) using isogeometric  analysis  (IGA).  Functionally  graded sandwich plates
provide a wide range of applications in aerospace, defence, and aircraft industries due to their ability to distribute material
functions to influence the thermo-mechanical properties as desired. In practical applications, these structures generally have
intrinsic  profiles,  and their  response to loads is  significantly  affected due to cut-outs.  IGA is  primarily  a NURBS-based
technique that is effective in solving higher-order differential equations due to its inherent C1 continuity imposition in solution
space for a single patch. Complex structures generally require multiple patches to accurately represent the geometry, and
hence, there is a loss of continuity at adjoining patch junctions. Therefore, patch coupling is desired to maintain continuity
requirements throughout the domain. In this work, a novel strong coupling approach is provided that generates a well-defined
NURBS-based model while achieving continuity. The methodology is validated by free vibration analysis of sandwich plates
with present literature. The results are in good agreement with the analytical solution for different plate configurations and
power law indexes. Numerical examples of rectangular and annular plates are discussed with variable boundary conditions.
Additionally, parametric studies are provided by varying the aspect ratio, porosity ratio and their influence on the natural
frequency of the plate.
Keywords : vibration analysis, FGM sandwich structure, multipatch geometry, patch coupling, IGA
Conference Title : ICCMSM 2024 : International Conference on Computational Methods for Structural Mechanics
Conference Location : Athens, Greece
Conference Dates : April 04-05, 2024

World Academy of Science, Engineering and Technology
International Journal of Civil and Architectural Engineering

Vol:18, No:04, 2024

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
iv

il 
an

d 
Ar

ch
ite

ct
ur

al
 E

ng
in

ee
rin

g 
Vo

l:1
8,

 N
o:

04
, 2

02
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
74

82
9.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 18(04) 2024 1

https://publications.waset.org/abstracts/174829.pdf

