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Abstract :  Fiber-reinforced polymer matrix composites have a wide range of  applications in the sectors of  automotive,
aerospace, sports utilities, among others, due to their high specific strength, stiffness as well as reduced weight. In addition to
those  favorable  properties,  composites  composed  of  natural  fibers  and  bio-based  resins  (i.e.,  biocomposites)  have  eco-
friendliness and biodegradability. However, the applications of biocomposites are limited due to the lack of knowledge about
their  long-term reliability  under  fluctuating  loads.  In  order  to  explore  the  long-term reliability  of  flax  fiber  reinforced
composites under fluctuating loads through high cycle fatigue strength (HCFS), fatigue test were conducted on unidirectional
flax fiber reinforced thermoset composites at different percentage loads of ultimate tensile strength (UTS) with a loading
frequency of 5 Hz. Change of temperature of the sample during cyclic loading was captured using an IR camera. Initially, the
temperature increased rapidly, but after a certain time, it stabilized. A mathematical model was developed to predict the
fatigue life from the data of stabilized temperature. Stabilized temperature and dissipated energy per cycle were compared
with applied stress. Both showed bilinear behavior and the intersection of those curves were used to determine HCFS. HCFS
for unidirectional flax fiber reinforced composites is around 45% of UTS for a loading frequency of 5Hz. Unlike fatigue life,
stabilized temperature and dissipated energy-based models are convenient to define HCFS as they have little variation from
sample to sample.
Keywords : energy method, fatigue, flax fiber reinforced composite, HCFS, thermographic approach
Conference Title : ICFFM 2019 : International Conference on Fatigue and Fracture Mechanics
Conference Location : New York, United States
Conference Dates : October 08-09, 2019

World Academy of Science, Engineering and Technology
International Journal of Structural and Construction Engineering

Vol:13, No:10, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 S
tr

uc
tu

ra
l a

nd
 C

on
st

ru
ct

io
n 

En
gi

ne
er

in
g 

Vo
l:1

3,
 N

o:
10

, 2
01

9 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

08
01

4.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(10) 2019 1

https://publications.waset.org/abstracts/108014.pdf

