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Fig. 1 Molecular structure of epoxy vinyl ester
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Fig. 2 SEM micrographs of the fracture surface of VE resin isothermally cured at 80°C for 3 h(1 #)

Fig. 3 SEM micrographs of the fracture surface of VE resin isothermally cured at 120°C for 2 h
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Fig. 4 SEM micrographs of the fracture surface of VE resin isothermally cured and then post-cured at 135°C for 1 h

a)Cured at 80°C for 3 h:b) Cured at 120°C for 2 h
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Fig. 5 DSC isothermal cure thermographs (a) and isothermal cure heat obtained from isothermal DSC (b) for VE resin at different temperatures
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Fig. 6 Rescanned thermographs for the resin cured
isothermal at the indicted temperatures
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Fig. 7 Residual heat at different  isothermal

temperatures obtained from DSC
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Fig. 8 Tensile strengths {a) and flexural strengths (b} of different
samples

Error bars represent one standard deviation

1# ;Cured at 80°C for 3 h;

2# :Cured at B0C for 3 h and postcured at 135°C for 1 h;

34# :Cured at 120°C for 2 h;

4 # :Cured at 1207 for 2 h and postcured at 135°C for 1 h
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Fig. 9 1tand{a)and flexural modulus (b) versus temperature for a

vinyl-ester resin
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STUDIES ON THE MICRO-STRUCTURE AND MECHANICAL PROPERTIES
OF CURED VINYL-ESTER RESIN

LI Peng, YANG Xiaoping, WANG Chengzhong, YU Dingsheng
{ Institute of Carbon Fibers & Composites, Beifing University of Chemical Technology , Beijing 1000297

Abstract The microstructure in cured resins decides their mechanical properties. An important charactenstics in
cured vinyl-ester resin is micro-gels and bi-phase structure.The morphological structure of cured vinyl-ester resin
and the formation of two-phase structures in vinyl-ester resin has been studied by using SEM and differential
scanning calorimetry (DSC) . The results demonstrated the existence of clusters of gel-particles with a size of about
20 pm, each cluster of gel-particles containing many gel-particles with coral-like structures.The formation of gel-
particles resulted in two-phase structure characterized by the two peaks in the rescanned DSC thermographs of the
resin . The cure conditions ( temperahures, post-cure ) affected microstructure in the cured resins. The results of
mechanical properties showed that the cure conditions affected the mechanical properties. The post-cure for the
sample isothermally cured al 80°C increased the tensile strengths and flexural strengths . On the contrary, the post-
cure for samples isothermally cured at 120°C decreased the tensile strengths and flexural strengths.

Key words Vinyl-ester resin, Gel-particles, Residual heat, Bi-phase structure, Mechanical properties



