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High Toughness Liquid Crystalline Epoxy Resin
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In recent years, increased fuel efficiency of moving vehicles has been demanded for the purpose of reducing the
environmental burden, and resin composites are receiving attention as the lightweight and high-strength materials. However,
resin composites are brittle compared with conventional metal materials, and so increased resin material toughness is required
to address this issue. We have developed high-toughness liquid crystalline epoxy resins which can form higher order structures
due to reaction-induced phase transitions in the cured materials. The resins show excellent handling properties in an un-cured
state, and the cured resins exhibit fracture toughness 3 times greater than that of general-purpose epoxies as well as high heat
resistance properties due to the formation of crosslinking structures. Therefore, the resins are suitable as matrix resins for high-
strength composite materials.
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@® Developed Epoxy Resin
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Figure 1 Modified mesogenic epoxy compounds Figure 2 Temperature dependence of viscosity of

monomer and developed epoxy resin

£/ 713130 CUUT TREAL L 72 D12x LT, FFEBIIRIZ30~150 C O EEHIPHIC I3\ THIZA LR, RIS & ) 55 ICIE
HBTTE %, BBICHFEMIEL XOCMNHZRF VBIRZ Y7 I/ V7 2 =)V A0k 2 TEGEAL L 72 LY O Bl5H% 2 77§

ltem Developed General
Epoxy Resin Epoxy Resin"
Appearance
POM
50 um

1) Diglycidylether of bisphenol A
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Figure 3 Appearance and POM image of cured epoxy resin
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Table 1 Properties of cured epoxy resin

. Developed General
Item Unit . . Note
Epoxy Resin Epoxy Resin
Fracture Toughness | MPa-m" 25 0.6 SENB? Test
Tg c 175 179 DMA
Modulus GPa 2.7 2.8 Flexural Test
Water Absorption % 1.6 2.4 48 hin 98 'C water

1) 150 ‘C 4 h, 2) Single Edge Notched Bend
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