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Abstract : The study is a continuation of the research on the hygrothermal piezoelectric response of a smart patch/layer joint
with undesirable interface defect (gap) at dynamic time harmonic mechanical and electrical load and environmental conditions.
In order to find the axial displacements, shear stress and interface debond length in a closed analytical form for different
positions of the interface gap, the 1D modified shear lag analysis is used. The debond length is represented as a function of
many parameters (frequency, magnitude, electric displacement, moisture and temperature, joint geometry, position of the gap
along the interface, etc.). Then the Genetic algorithm (GA) is implemented to find this position of the gap along the interface at
which a vanishing/minimal debond length is ensured, e.g to find the most harmless position for the safe work of the structure.
The illustrative example clearly shows that analytical shear-lag solutions and GA method can be combined successfully to give
an effective prognosis of interface shear stress and interface delamination in patch/layer structure at combined loading with
existing defects. To show the effect of the position of the interface gap, all obtained results are given in figures and discussed.
Keywords : genetic algorithm, minimal delamination, optimal gap position, shear lag solution
Conference Title : ICTAM 2017 : International Conference on Theoretical and Applied Mechanics
Conference Location : Madrid, Spain
Conference Dates : September 11-12, 2017

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

Vol:11, No:09, 2017

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
1,

 N
o:

09
, 2

01
7 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/7
47

94
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(09) 2017 1

https://publications.waset.org/abstracts/74794.pdf

