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Time-Temperature-Transition Diagrams with Liquid Crystalline Phase

Changes of Liquid Crystalline Epoxy

Seung Hyun Cho*'

ABSTRACT: Liquid crystalline thermosetting epoxy oligomer DD-A was synthesized with Diglycidyl ether of 4,4'-
dihydroxy-a-methylstilbene (DGE-DHMS) and aniline in a ratio of 2:1 and cured with a catalytic curing agent, 1-
Methyl Imidazole. The gelation times and vitrification times were measured to create Time-Temperature-Transition
Diagrams with liquid crystalline phase changes. It was found that the gelation and vitrification times were decreased

as the concentration of curing agent increased, and the vitrification curve showing a typical S-shape was confirmed.
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Fig. 1. Ideal structure of DD-A
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Fig. 2. Curing agents
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Table 1. Gelation time for various curing agents

Curing agents Curing temp (°C) | Gel time (min)
DACH 100 3
DAT 100 5
PDA 100 7
THPA-0.3wt% MI 100 14.5
PA-0.3wt% MI 90 59.5
HHPA-0.3wt% MI 100 38
HHPA-0.3wt% MI 90 48
HHPA-0.3wt% MI 80 91
HHPA-0.5wt% MI 90 11
1.5wt% MI 100 248
2.0wt% MI 100 85.5
2.5wt% MI 100 69.5
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Fig. 3. TTT Diagram of DD-A/1.5wt% MI system



218 Seung Hyun Cho

160
-\\\ f
’ = Isotropic
140 . ?/
. Y
"“\\_ a“‘q\_l:i\_:_\— Vitrification Curve

120 e ‘v\ vi
8] Gelation Curve Nematic
B L]
g 3
g 100 W
~ .

LN
80 - . ]

Smactic
60 £

1 10 100 1000 10000

log Time (min)

Fig. 4. TTT Diagram of DD-A/2.0wt% MI system
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Fig. 5. TTT Diagram of DD-A/2.5wt% MI system
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