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IntroductionIntroduction
Introduction

Although, a large number of studies has been carried out to assess the
behaviour of bonded joints subjected to humidity and different loading
conditions [1, 2], determining the rate of property degradation for aged
samples as a function of loading type/angle has not yet been carried out.
Accordingly, the aim of the current study is to better understand how the
loading angle affects the properties of an adhesive under hygrothermal
ageing. For thus purpose, an epoxy adhesive was subjected to different
loading angles, including standard strength tests, fracture tests, static
Arcan tests and S-N experiments using Arcan joints.

Experimental methodology

Conclusions

Results showed that, under tensile/mode I load conditions, the effect of
temperature is quite significant, while under pure shear/mode II the
adhesive is practically insensitive to the different temperatures
considered in this study. Fracture tests showed the fracture toughness is
not so affected by temperature, GIc decreased 25% while GIIc was
improved by 27% at high temperature. S-N fatigue Arcan tests showed
again that the adhesive works better under pure mode II conditions at
high temperature. using bulk to measure the tensile properties as a
function of temperature will overestimate the response of the adhesive in
real joints.
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Results and Discussions

Figure 4 – Mode I [(a) and (b)] and mode II [(c) and (d)] results for room 
temperature and 50°C.
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Figure 1: Drawings of the specimens tested; (a) Arcan, (b) Bulk 
dogbone, (c) TAST, and (d) DCB/ENF, (dimensions in mm)
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Figure 5: S-N curves for 
room temperature vs. 

50 °C, mode I

Figure 6: S-N curves for 
room temperature vs. 
50 °C, mode II

Figure 7: Influence of temperature on adhesive properties for different tests

A two-component epoxy based structural adhesive was used to study the 
effect of temperature and load angle on the fatigue response of Arcan
joints.


