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Heat curing epoxy based adhesives are extensively used In

primary bonded structures. Mechanical response of bonded 3000
joints Is significantly influenced by the curing state of 2500 —100%
adhesives. Incomplete curing can lead to a poor joint _ —70%
performance and premature failure of bonded structures. [1]. z, 2000 —50%
In this work double cantilever beam (DCB) joints tests at b 1500
different curing states was conducted to demonstrate the 1000
Influence of incomplete curing on mode I fracture energy of a
one component epoxy based adhesive. 500 -
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The adhesive characterization requires different calorimetry Figure 3 — Load displacement curves
tests to obtain the specific heat, reaction enthalpies, and the 3
time-temperature dependence of the curing process [1]. The 55 —100%
one component epoxy adhesive Teroson EP5089 was used for o _500
this study. The curing kinetics model proposed by Kamal that e 2
describes the evolution of the curing state in function of time % 15 —70%
and temperature was calibrated to simulate the curing ~
process [2]. The model parameters were obtained by fitting the o 1
model with experimental from DSC tests. 05
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Figure 1 — Calibrated curing model. EE- 1.0
To examine the curing level influence in the mode I fracture é’ 0.5 014
energy, three different curing levels were defined (50%, 70%, 0.0 —
100%) and the manufacturing process was adjusted to 50% 70% 100%
produce a (3) three DCB specimens set as shown in Fig. 1. The Curing level
curing temperature was set to be 140 °C to ensure a low Figure 5 - Fracture toughness G,

curing rate and facilitate the production

@\ -~ 45 Conclusions

| % g:/} {} The curing level has a direct influence in the mechanical
~ | VoY N performance of an adhesive joint. For the 70% cured adhesive
A P S the fracture toughness G;; was reduced almost 30% while for
MR - " the 50%of curing, the toughness was reduced to almost 90%.
B 290 _ - B Further studies are required to obtain the complete

dependence to curing level.
Figure 2 - DCB specimen.
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