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Effect of Tributyl Phosphite Contenton the Properties of Frontal Polymerized

Dicyclopentadiene Resins

YANG Liling SONG Longjie YIN Changping CHEN Dingding TANG Jun
(College of Aerospace Science and Engineering , National University of Defense Technology , Changsha  410073)

Abstract The effects of tributyl phosphite (TBP) content on the process performance, thermal stability and
mechanical properties of frontal polymerization dicyclopentadiene (DCPD) resins were systematically investigated
using TBP as an inhibitor. The results show that when the molar ratio of DCPD to Grubbs I catalyst (GC2) is
10,000: 1, the TBP molar ratio increases from 1 to 5, the pot life is extended from 1,876 s to 8,104 s by three times;
the glass transition temperature increases from 121.2 °C to 134.5 °C , an increase of 11%j; the rate of frontal
polymerization decreases from 7. 14 ecm/min to 3. 96 cm/min, a decrease of 44%j; the frontal temperature decreases
from 203 °C to 173 °C, a decrease of 15%. When the molar ratio of DCPD and TBP is same, and the molar ratio of GC2
increases from 1 to 2, the gel temperature and time of the resin system decrease dramatically, and the glass transition
temperature decreases by more than 30 °C , but the frontal polymerization rate increases by about two times. In
addition, regardless of the GC2 content, the thermal decomposition temperature and mechanical properties of the
frontal polymerization DCPD resin are basically unaffected by the inhibitor content.
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Fig. 1 Schematics for the preparation of PDCPD specimen via
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Tab.1 The molar ratio of DCPD,GC2 and TBP in
DGT series resin

e DCPD/10* GC2 TBP
DG,T, 1 1 1
DG,T, 1 2 2
DG, T, 1 1 3
DG,T, 1 1 4
DG, T, 1 1 5
DG,T, 1 2 1
DG,T, 1 2 2
DG,T, 1 2 3
DG,T, 1 2 4
DG,T, 1 2 5
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Fig. 3 Viscosity—temperature scatter plots and viscosity—time scatter plots of DGT series resin
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Tab.2 Gel temperature and gel time of DGT series resins

- (ﬁﬂﬁ/?éﬁﬁ i;'?ﬂ/i:ﬂ”lﬁl R faéfﬂs/féhﬁ&': @iﬂiiﬂ“ [i2]
DG,T, 4824 1876 | DG,T,  38.80 446
DG,T,  50.96 2791 DG,T,  40.89 963
DG, T, 5771 3677 | DG,T, 4361 1819
DG,T,  67.68 5401 DG,T, 4627 2689
DG,T, 8219 8104 | DG,T, 5041 4559
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Tab.3 Curing temperatures of DGT series resins  °C

ke B IRIREE IR b2 R
DG, T, 42.04 48.79 59.66
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Tab.4 Frontal temperature and frontal speed of

DGT series resins

e TR R - IR AR
/C /em-min”™! /°C /em-min™!
DG,T, 203 714 | DG, 226 14.42
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DG, T, 173 396 | DG,T, 201 7.14
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