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Abstract : The yield point represents the upper limit of forces which can be applied to a specimen without causing any
permanent deformation. After yielding, the behavior of the specimen suddenly changes, including the possibility of cracking or
buckling.  So,  the accumulation of  damage or type of  fracture changes depending on this condition.  As it  is  difficult  to
accurately detect yield points of the several stress concentration points in structural steel specimens, an effort has been made
in this research work to develop a convenient technique using thermography (temperature-based detection) during tensile tests
for the precise detection of yield point initiation. To verify the applicability of thermography camera, tests were conducted
under different loading conditions and measuring the deformation by installing various strain gauges and monitoring the
surface temperature with the help of a thermography camera. The yield point of specimens was estimated with the help of
temperature dip, which occurs due to the thermoelastic effect during the plastic deformation. The scattering of the data has
been checked by performing a repeatability analysis. The effects of temperature imperfection and light source have been
checked by carrying out the tests at daytime as well as midnight and by calculating the signal to noise ratio (SNR) of the noised
data from the infrared thermography camera, it can be concluded that the camera is independent of testing time and the
presence  of  a  visible  light  source.  Furthermore,  a  fully  coupled  thermal-stress  analysis  has  been  performed  by  using
Abaqus/Standard exact implementation technique to validate the temperature profiles obtained from the thermography camera
and to check the feasibility of numerical simulation for the prediction of results extracted with the help of the thermographic
technique.
Keywords : signal to noise ratio, thermoelastic effect, thermography, yield point
Conference Title : ICSSE 2022 : International Conference on Steel and Structural Engineering
Conference Location : Rome, Italy
Conference Dates : December 15-16, 2022

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

Vol:16, No:12, 2022

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
6,

 N
o:

12
, 2

02
2 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
51

45
4.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 16(12) 2022 1

https://publications.waset.org/abstracts/151454.pdf

