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Physical Property of Unsaturated Polyester Resin
Modified by Dicyclopentadiene

Su-Chen Chen and Hsien-Tang Chiu
Abstract

In the current study, the effect of DCPD contents to the processibility and physical
properties of modified unsaturated polyester are examined. From the results of the
H'NMR identification for the chemical structure of modified UPR, it is confirmed that the
trans-structure of UPR decreases as the DCP]5 content increases thus the increase of
stereo obstacles formed by binary rings. Physical properties of the cured materials
increase as the trans-structure in the UPR increase. It is found that the DCPD modified
UPR may obtain good characteristics, such as easy to process, low volumetric contraction,
and excellent mechanical properties. The optimal mole content of DCPD added in the

UPR system is controlled within 0.75 ~ 1.00 mole.

Keywords: Dicyclopentadiene(DCPD), modified, Unsaturated polyester resin (UPR), glass

transition temperature (Tg ), volumetric reduction ratio.
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Material (mole) No.l No.2 No.3 No.4 No.5
MA 1.25 1.25 1.25 1.25 1.25

DEG 1.00 1.00 1.00 1.00 100

DCPD ' 0.00 0.75 1.00 1.25 1.50

1. catalyst, HBF4: wt(%) = (MA+DEG+DCPD) x 0.04 %
2. inhibitor: wt(%) = (MA+DEG+DCPD) x 0.4 %

3. dilute agent, styrene: wt(%) = (MA+DEG+DCPD) x30%

&2 AEZEDCPDNEUPR EE{LR

DCPD Mole Content 0 0.75 1.00 1.25 1.50

Degree of Isomerization®  83.8% 66.4% 64.0% 323% 31.4%

(a) ISO %=(trans / (trans+cis)) x 100%

%3 NEZE2DCPDEUPRZIEEE

DCPD mole content 0 0.75 1.00 1.25 1.50

Hardness(shore D) 63.7 68.2 70.1 68.3 69.4
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DCPD (mole) Tg (°C)

0 11.13  67.76

0.75 88.85

1.00 98.76

1.25 69.89

1.50 74.86

&5 NEZEDCPDINEUPR EEIEAUNIER
DCPD Density density Volumetric
Mole content before Cure after cure Reduction Ratio
(g/c) (g/cc) (%)

0.75 1.275 1.194 6.3%
1.00 1.274 1.232 3.3%
1.25 1.243 1.205 3.0%
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