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ABSTRACT : The effects of catalyst, accelerator and blend composition on the cure behavior of unsaturated
polyester resin (UPE), vinyl ester resin (VE) and their blends were studied using differential scanning calorimetry
(DSC). The DSC thermograms strongly depend on each variable. The result shows that the small exothermic
peak at 115 C is due mainly to the UPE component in the UPE/VE blends and the large one at 134 ~138 C is
due mainly to the VE component. The results also indicate that the change of the DSC thermogram measured
after each blend was exposed to high temperature 180 C and the fast curing conditions of a few tens seconds
provide useful information on understanding the thermal processing of a blend at high speed. The measurements
of resin flow time represent that there are three distinct stages of cure in the UPE/VE blends: induction, transition
and macro-gelation stages, as similarly reported for UPE by others earlier. The thermal stability and flexural
properties of the cured UPE are significantly improved by blending it with the VE, depending on the composition.

Keywords * unsaturated polyester/vinyl ester blends, cure behavior, thermal stability, flexural properties.
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Figure 1. Chemical structures of (a) unsaturated polyester
(UPE), (b) vinyl ester (VE), (c) methyl ethyl ketone peroxide
(MEKP) catalyst, and (d) cobalt naphthenate (Nap-Co) acce-
lerator.
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Figure 2. DSC thermograms measured during curing of unsa-

turated polyester (A) and vinyl ester (B) resins with different
contents of catalyst and accelerator, respectively.
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Figure 3. DSC thermograms measured during curing of UPE/VE
blends with different compositions.

124 ©o|FE, =538

Polymer (Korea), Vol. 27, No. 2, 2003

vl 50:502] FA (a)llAl Bel= <oF 180 T Ho &
< °7l(shouldery= ol A&k UPEe] 23 43
2] HRAAA Q] 23t Ao WadEw, o):
Figure 2(A)ollA] BoE Az} g, Sal=oie A&
¥ UPE %o] 34 ZAEom R 339 ar|s S
A A Frastgict

Figure 32] g =9} Table 39] RFE= wkg-ql
¥ A2 FE, VE $7HE o= UPE ¥%9 S717F
3 &x9} gy Hle] o Fed 9IS v
A & dok 7 A NA 9] vhsagy] Fh4s5~
257 Jigye FY ko] FvE T3S UPEY vbslet
7] Zh(~160 Jg)2t} 53 VE2] ZH(~300 JigRehs v
Wtk ARA SR UPES VES £3T £2)9 94 1
3 9 A3} AFele EWES] 244 Brls UPES} VE
Zkzke] e i 93w A3 256 3 oS o

e ox i,

Figure 4= UPE®] &wE 02 wt% AMR3lx VES &
W= 0.5 wt% 133 RESFSAA|IE 02 wind ARE-31e
9|3 UPE/VE E3=29] FAdu]o] wE 2] ZEA7H
o] H3lE SAF AHelth. XEF2 xF A ZHexposure

Table 3. Enthalpy and Exothermic Peak Temperatures
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Figure 4. Variation of resin flow time as a function of exposure
time at ambient temperature for UPE/VE blends with different
compositions.
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Figure 5. DSC thermograms measured for UPE/VE blends with
different compositions uncured and fast-cured at 180 C.
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