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Abstract An issue of major concern in the utilization of laminated composites based
epoxy resin is associated with the occurrence of delaminations or interlaminar cracks,
which may be related to manufacturing defects or are induced in service by low-velocity

impacts. A strong interfacial filament/brittle epoxy resin bonding can, however, be com-
bined with the high fracture toughness of weak interfacial bonding, when the filaments
are arranged to have alternate sections of shear stress. To improve this drawback of the
epoxy resin, UV-thermal dual curable resin were developed. This paper presents UV-ther-
mal dual curable resin which were prepared using epoxy acrylate oligomer, photoinitiators,
a thermal-curing agent and thermoset epoxy resin. The UV curing behaviors and charac-
teristics of UV-thermal dual curable epoxy resin were investigated using Photo-DSC, DMA
and FTIR-ATR spectroscopy. The mechanical properties of UV-thermal dual curable epoxy
resin impregnated CF prepreg by UV curable resin content were measured with Tensile,
Flextural, ILSS and Sharpy impact test. The obtained results showed that UV curable resin
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content improves the epoxy toughness.
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Figure 1. Schematic diagram of dual—-curing mech—
anism of UV—thermal dual curable resin.
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Table 1. Formulation used to prepreg UV—curing resin
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Component Parts by weight
Oligomer Epoxy acrylate oligomer 62
Monomer Pentaerithrytol triacrylate 35
Photoinitiator 1—Hydroxy—cyclohexyl—phenyl— 3
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[Al%635 : IR absorbance at 1635cm™
before UV irradiation
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Figure 2. FTIR-ATR spectra of UV curing resin ; (a)
After UV irradiation, (b) Before UV irradiation.
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Figure 3. Photo—DSC curve of various UV curing
resin content.
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Figure 4. DMA curves of various UV—thermal dual curable resin (a) tan delta curves, (b) storage modulus curves.
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Table 2. Physical properties of manufactured UV—thermal dual curing prepreg sample

Sample code
Property
O phr 5 phr 10 phr 20 phr
Total areal weight (g/m?) 367.0 365.6 374 .1 366.5
Fiber areal weight (g/m? 201.8 205.4 203.5 204.2
Resin content (wt%) 45.0 43.8 45.6 44.6
Neat resin density (g/cm?) 1.16 1.1 1.1 1.14
Laminate density (g/cm®) 1.49 1.51 1.49 1.48
Volatile content (wt%) 0.91 0.87 0.90 0.90
™, 100 bardZH 22 150CoA 1087 A3kt O] 7H F|okgt F Atol o] Mol A WA s = e T It
A Y FE Al S ATk, Wl A Yool 3 - Aot A1 H7tol o A ujA oz
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Table 3. Mechanical properties of UV—thermal dual cured composite

Sample code
Mechanical properties
O phr 5 phr 10 phr 20 phr
S}ﬁgg;h 7845(+11.2)  807.0(£12.4)  811.0(+16.2)  800.8(+12.5)
Flexural Modulus

(GPaL)J 51.9(+13.8) 55.9(+13.8) 56.1(+14.8) 54.8(+13.2)
S}ﬁgg;h 628.3(£10.0)  629.3(x10.7)  611.8(+11.2)  573.2(+13.6)

Tensile Modul
(OGF‘,Ja‘;S 49.2(+9.8) 55.1(+£11.2) 49 .5(+10.4) 48.8(+12.8)
ILSS S}ﬁgg;h 75.3(+11.9) 77.6(+10.4) 68.7(+18.2) 62.1(+18.7)
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