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Effects of Curing Temperature on the
Particle Size of Rubber Modified Polyester Resin

Chan-Eon Park*

ABSTRACT

Rubber toughening of polyester resin was studied using vinyl terminated butadiene
~acrylonitrile(VTBN) as a toughening agent. Particle size of rubber is the important
factor in rubber toughening. To control the particle size, nucleation and growth of the
rubber particle was examined by the optical microscope and scanning electron micro-
scope. Although higher temperature(150°C) curing was employed to reduce the particle
size by inhibiting phase separation of the rubber, the rubber particle size was uniform in
the range of curing temperature from 25°C to 150°C, around 10um. In conclusion, the
particle size could not be reduced by controlling the kinetics of curing, but in order to
reduce the particle size more compatible rubber with the polyester.resin than VTBN is
needed from the thermodynamic point of view.
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Table 1, Composition of samples without a
curing agent
50271 Polyester resin 100 parts
VTBN 1300x22 5 parts

Table 2. Composition of samples with a cur-
ing agent
50271 Polyester resin 100 parts
VTBN 1300x22 5 parts
Methylethylketone peroxide 2 parts

Table 3. Recipe for preparation of rubber-
toughened polyester resin
Selectron 50271 100 parts
VTBN 1300x22 5 parts
MgO 2.5 parts
TBP 1 parts

Chemical structure of VTBN rubber.
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Fig. 2 Side, top and bottim views of the
mold.
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60 min.

Fig. 4 Light micrographs of the sample selection 50271/VTBN 1300x22/MEKP underging isother-
mal cure at 70°C. The time denotes cure times at which the pictures were taken, Ma.

64x.
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Table 4. Average particle size of rubber
Particle Size (u)
Sample Temperature Pressure AT
Number @ i
(°C) (psi) 1 2 3 4 Average | oiorace
PE-30 150 1000 10.6 8.1 - - 9.4 12.0
PE-31 150 1000 8.7 10.0 13.8 10.2 9.6 12.2
PE-32 150 1000 10.0 10.6 3.9 11.8 10.6 13.5
PE-33 150 1000 10.0 10.0 8.0 - a.3 11.8
PE-34 150 1000 11.6 12.9 12.1 11.4 12.0 15.3
PE-35 150 3000 7.3 7.9 8.7 9.2 8.3 10.6
PE-36 150 3000 9.2 11.5 - 9.0 2.9 12.6
PE-37 150 3000 4.8 5.6 5.7 9.1 6.3 8.0
PE-38 150 3000 7.8 11.0 12.9 10.9 10.7 13.6
PE-39 150 3000 S.4 10.7 9.8 9.9 10.0 12.7
PE-40 150 1000 10.4 13.1 11.6 5.0 10.0 12.7
PE-41 150 1000 5.5 5.7 5.7 5.6 5.6 7.1
PE-50 140 3000 9.8 10.0 10.3 9.8 10.0 12.7
PE-51 140 3000 9.8 10.2 9.5 9.2 9.7 12.4
PE-52 135 3000 12.1 9.3 10.4 12.1 11,0 14.0
PE-53 135 3000 7.3 8.1 7.3 9.3 8.0 10.2
PE-54 145 3000 9.0 10.8 8.9 - 9.6 12.2
Pe-55 145 3000 10.8 9.2 8.8 10.4 9.8 12.5

*obtained by multiplying the average by Holliday's correction factor.

(a) 30 min.

(b) 45 min. (c) 340 min.,

Fig. 5 Electron micrographs of polyester fracture surface: 5 phr VTBN, 2.5 phr MgO, 2 phr
MEKPO in selectron 50271. Undergoing isothermal cure at 70°C: (a) 30 minutes; (b) 45
minutes; (¢) 340 minutes.
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