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Structure-property relationship of cycloaliphatic epoxy resins: the role of

epoxidized aliphatic ring in increasing mechanical properties
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Keywords Abstract

High Modulus Epoxy, Cycloaliphatic structure in epoxy resins can improve chemical, physical, mechanical and electrical properties. In
Cycloaliphatic Resin, order to investigate this issue, two cycloaliphatic epoxy resins, (bi-functional) and (tri-functional) were used and
Structure-Property Relationship, then their properties were investigated and compared with DGEBA epoxy resin which has an aromatic structure.
Mechanical Properties All three resins were cured with m-Phenylenediamine and the properties of the cured resins were analyzed by

DSC, DMTA and three-point bending analysis. According to the obtained results, the strength and flexural
modulus and ILSS of the DGEBA sample were 60, 2600 and 116 MPa, respectively. Bi-functional cycloaliphatic
epoxy resin has a limited increase in properties (59, 3700 and 123 MPa) due to the hydrogen bonds of ester groups,
and the cycloaliphatic structure hanging in the network does not contribute much to the increase in properties.
Meanwhile, the tri-functional epoxy resin, in addition to the role of hydrogen bonds of ester groups, has unique
properties due to the correct placement of the cycloaliphatic structure in the cured network and the higher
crosslinking density. If the cycloaliphatic structure is placed in polymer network with four links, through the
change of conformation between the boat and chair forms or by stretching it, it dissipates the external energy
entered into system and by increasing the fracture energy, it prevents the brittle fracture of cured resin. The
strength, flexural modulus and ILSS of tri-functional cycloaliphatic resin were obtained as 82, 4300 and 173 MPa,
respectively, which shows improvement of about 35, 70 and 50% compared to DGEBA epoxy resin.
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Fig. 3 DSC analysis for curing resins of Cyclo-3F, Cyclo-2F and
DGEBA with m-PDA
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Table 3 Three-point bending analysis results of Cyclo-3F, Cyclo-2F and
DGEBA cured resins
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Fig. 6 Interlayer shear strength curves of composites based on Cyclo-3F,
Cyclo-2F and DGEBA resins at 25 °C and 70 °C
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Fig. 7 Interlayer shear strength (ILSS) results of composites based on
Cyclo-3F, Cyclo-2F and DGEBA resins in 25 °C and 70 °C
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Table 4 DMTA analysis results for Cyclo-3F, Cyclo-2F and DGEBA
cured systems
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