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IntroductionIntroductionThe ability of the adhesive to absorb moisture in the surrounding

environment is neglectable. The effects of the moisture absorption and

desorption to the mechanical properties degradation of the adhesive

joints still needs further research. To predict the reduction of the tensile

properties of an epoxy adhesive under tensile loading condition, Arcan

joint samples were manufactured and tested under tensile stresses. To

conduct the hygrothermal ageing, the cyclic ageing mechanism was used

to perform the absorption and desorption process [1, 2]. The objective

of the study is to find out the effects of the ageing cycles on the tensile

performance of the adhesive.

To predict the tensile strength of the adhesive under tensile loading
condition, an Arcan joint was manufactured (see Fig. 2). To conduct the
repeated ageing process, the Arcan joints were immersed in distilled
water following different ageing cycles (see Fig. 3). Furthermore, tensile
tests were performed on the aged Arcan joints by using an Arcan
testing device (see Fig. 4).

Experimental results

Conclusions

The tensile strength of the tested epoxy adhesive is significantly affected

by moisture absorption and desorption. The mechanical properties under

the tensile load condition were degraded by ageing cycles.

Joint degradation is significantly influenced by interfacial ageing. The

tensile properties of the aged joints were partially recovered by the

drying process. However, the tensile properties do not return to the initial

stage as an unaged condition with respect to bond strength

deteriorations at the interface. Increasing the period of each cycle

increase the rate of degradation of the tensile strength of the joints. The

simulation results showed that more water was absorbed through the

adhesive joint interface, rather than the adhesive layer.
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Figure 1 – Arcan substrate 

(only half is presented).

Figure 2 – Arcan joint manufacturing.

Figure 5 – Typical load-
displacement curves of Arcan 
joint for 2 days ageing cycles

Figure 6 – Typical load-
displacement curves of Arcan 
joint for 14 days ageing cycles

Figure 7 – Strength as a function of 
ageing cycles for 2 days and 14 

days ageing cycles

Figure 3 – Arcan joint ageing.

Figure 9 – Average water uptake 
level of joints with 2 days cyclic 

ageing. (a) Adhesive and 
interface, (b) Analysis model

Figure 10 Average water uptake 
level of joints with 14 days cyclic 

ageing. (a) Adhesive and interface, 
(b) Analysis model

Figure 4 – Arcan testing device.
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Figure 8 – Displacement as a 
function of ageing cycles for 2 days 

and 14 days ageing cycles
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