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Abstract : The present work is devoted to thermographic studies of curved composite panels (unidirectional GFRP) with
subsurface defects. Various artificial defects, created by inserting PTFE stripe between individual layers of a laminate during
manufacturing stage are studied. The analysis is conducted both with the use finite element method and experiments. To
simulate transient  heat  transfer  in  3D model  with embedded various defect  sizes,  the ANSYS package is  used.  Pulsed
Thermography combined with optical excitation source provides good results for flat surfaces. Composite structures are mostly
used in complex components, e.g., pipes, corners and stiffeners. Local decrease of mechanical properties in these regions can
have significant influence on strength decrease of the entire structure. Application of active procedures of thermography to
defect  detection  and  evaluation  in  this  type  of  elements  seems  to  be  more  appropriate  that  other  NDT  techniques.
Nevertheless, there are various uncertainties connected with correct interpretation of acquired data. In this paper, important
factors concerning Infrared Thermography measurements of curved surfaces in the form of cylindrical panels are considered.
In addition, temperature effects on the surface resulting from complex geometry and embedded and real defect are also
presented.
Keywords : active thermography, composite, curved structures, defects
Conference Title : ICEMA 2016 : International Conference on Experimental Mechanics and Applications
Conference Location : Madrid, Spain
Conference Dates : March 24-25, 2016

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

Vol:10, No:03, 2016

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
0,

 N
o:

03
, 2

01
6 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/3
92

67
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(03) 2016 1

https://publications.waset.org/abstracts/39267.pdf

