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Abstract
The effects of a new latent accelerator and those of two common accelerators of 1-methyl imidazole and 
2,4,6-tris(dimethylaminomethyl)phenol (DMP) have been studied in relation to the properties of dicyandiamide (dicy) 
cured epoxy resin and its prepregs with unidirectional carbon fiber. The new prepared accelerator is an adduct based on 
DMP (A_DMP). The results showed that the curing behavior of epoxy/dicy did not change when the appropriate amount of 
new accelerator was used. The amount of 5 phr of new latent accelerator is equal to the amount of 0.6 phr of DMP accelera-
tor and by increasing the amount of new accelerator, the curing reaction of epoxy/dicy increased significantly. Viscosity 
build-up results and gel time measurements showed the high pot-life of resin system (epoxy/Dicy/A_DMP) and the high 
shelf-life of their prepreg. The results showed that the lap shear strength of sample containing 5 phr of the new accelerator 
(A_DMP5) was increased by 127% in comparison to the sample containing 0.6 phr of DMP. Transverse tensile strength and 
strain-at-break were increased by 27% and 31.7%, respectively. Transverse flexural strength, flexural strain-at-break and 
flexural modulus increased by 52%, 11% and 60%, respectively. On the other hand, fracture toughness and fracture energy 
increased significantly by 214% and 700%, respectively. This increase in mechanical properties was due to the bulkiness 
of the new latent accelerator acting as a toughening agent and also the good adhesion of fiber to the matrix as revealed by 
scanning electron microscopy.
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Introduction

Epoxy resins are one of the most important thermosetting 
polymers which are used in different applications [1–3] 
including coatings, adhesives, insulation materials and com-
posites due to their proper adhesion properties, relatively 
good thermal stability, high chemical resistance and proper 
mechanical and electrical properties [4, 5].

Today, applications of composite materials have been 
extended to various fields, as some more conventional 
materials such as steel and aluminum have been replaced 
by composite materials which in turn will result in reduction 
of repair and maintenance costs related to the protection of 

materials used in deep-water structures against corrosion [6, 
7]. On the other hand, because of their excellent properties 
including lightness, high strength and modulus and proper 
resistance against UV, carbon fiber-reinforced composites 
are used extensively in aerospace industry [8, 9].

Dicyandiamide (dicy) is a latent curing agent which is 
employed extensively for curing of epoxy resins used for 
prepregs [10]. Using epoxy-dicy, as the carbon fiber prepreg 
matrix, will increase the storage time of prepregs at room 
temperature and will decrease warehousing and transporta-
tion costs [11–13]; however, dicy-based latent curing sys-
tems are able to cure epoxy resin in temperature higher than 
180 °C [14–16]. Such high curing temperature will bring 
about higher costs. Several accelerators which can enhance 
the reactivity of epoxy-dicy and decrease the curing tem-
perature have been studied to solve this problem [16, 17].

Hesabi et al. [18] studied the effect of four tertiary amine 
accelerators with different substituent groups on the reac-
tivity and curing of epoxy and dicy. Their results showed 
that the reactivity of accelerators depends on three factors: 
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