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Abstract : Volatile organic compounds (VOC) free adhesives have been interested by many scientists and engineers due to envi-
ronmental regulations and the safety of industrial workers. In this work, a series of composites composed with bisphenol A epoxy
resin used as solvent, dicyandiamide, and promoter were prepared to investigate the most appropriate molar ratio for steel-steel adhesion.
The cured test specimen of each composite were measured with universal testing machine (UTM) to figure out mechanical properties
such as tensile strength, Young’s modulus, and elongation. Furthermore, the lap shear strength of the specimen was tested with UTM
while impact resistance was measured with Izod impact tester. The composite whose molar ratio of epoxy resin to curing agent is
1: 0.9 (sample 3), showed better tensile strength, coefficient of elastic modulus, elongation, and impact strength than other com-
posites did. The highest tand from dynamic mechanical analysis (DMA) was observed from sample 2 (epoxy resin: dicy =1 : 0.7)
while sample 3 showed slightly lower tand than that of 2. The morphology of the fracture surface of the cured composites from
SEM showed that the number of subtle lines on the surface caused by impact increase as the contents of amine curing agent accrete.
Furthermore, the viscosity change of sample 5 (epoxy resin: dicy = 1 : 1.3) was observed to confirm its storage stability.
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Figure 1. The formation of networked structure.
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Table 1. Formulaion and curing time of epoxy resin cured with
various contents of curing agent and accelerator

Formulation 1 2 3 4 5

Epoxy : DICY
(stoichiometric ratio)

Epoxy resin (phr) 100 100 100 100 100
DICY (phr) 5.6 7.9 10.1 | 124 | 146

Accelerator (phr) 0.17 | 0.18 | 0.20 | 0.24 | 0.26

Curing time (min) 80 50 45 33 31

1:0.5 | 1:0.7 | 1:09 | 1:1.1 | 1:1.3

Table 2. T... temperature of each composition calculated from
Tpeak and Tonset

Sample Tpeax (C) Tonset (C) Teue (C)
1 175.0 162.3 168.6
2 176.3 163.5 169.9
3 176.9 164.1 170.5
4 176.0 162.3 169.2
5 176.2 161.9 169.0
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100 g (of epoxy resin)
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x molar ratio (0.5, 0.7, 0.9, 1.1 or 1.3)
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Figure 2. DSC data for compositions comprised of epoxy resin,
curing agent and accelerator.
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Figure 4. Tensile strength of cured epoxy samples.
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Table 3. The results of storage modulus and tan§ of cured epoxy

systems
Storage modulus (MPa) Tan &
sammple 25°C 50C 80°C (©)

1 3019 2876 2562 165.04
2 3003 2848 2526 174.45
3 3217 3012 2631 168.30
4 3483 3283 2819 157.62
5 3649 3429 2903 155.38
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