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Table 1 Typical property of novel epoxy vinyl ester resin( EVER-2)

Entry Property EVER-2
1 Color light green transparent liquid
2 Viscosity/ (mPa-s, 25 C) 250 +50
3 Acid value/(mg KOH-g ) 8.0+2.0
4 Solid content/ % 60 +£3.0
5 Shelf life/Months 11 ( room temperature )
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Table 2 Optimization of the reaction conditions

Entry Catalyst Temperature/ “C Time/h
1 TPP 105 9.5¢
2 TPP 110 8.5
3 TPP 115 7.5¢
4 TPP/CuCl, -H,0 110 6.0
5 TPP/FeCl, 110 5.5°

a. Too long reaction time, change the resin into gel; b. good mechanical properties; c¢. mechanical properties’ data discretization; d. short

reaction time, obtain good mechanical properties; e. shorter reaction time, obtain outsanding mechanical properties.
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Table 3 Effect of the amount of ETPE on impact property

Entry m(ETPE) /¢ Impact strength/ (kJ+m %) Heat distortion temperature/°C
1 30 3.5+0.5 102 +0.5
2 60 12.6 £0.5 95 +0.5
3 90 20.2 £0.3 90 £0.5
4 120 22.0£0.2 83.5+0.5
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Table 4 Mechanical properties of EVER-1 and EVER-2

Entry Mechanical property EVER-1 EVER-2
1 Tensile strength/MPa 75.9 £5 71.4 £5
2 Tensile modulus/MPa 3470 +50 3120 £50
3 Elongation at break/% 2.0£0.2 6.0+£0.5
4 Flexural strength/MPa 130.0 +5 124.4 +5
5 Flexural modulus/MPa 3600 +50 3060 +50
6 Impact strength/ (kJ+m™?) 3.15+0.5 20.2+0.3
7 Heat distortion temperature/°C 106 £0.5 90 +0.5
8 Hardness 44 £ 1 40 + 1
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Fig.1 SEM images of fractured surfaces of EVER-1(A), EVER-2(B), EVER-1(C) and EVER-2(D)
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Fig.2 SEM images of fractured surfaces of EVERL-1(A) and EVERL-2(B)
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Synthesis and Characterization of Novel High Impact
Strength Epoxy Vinyl Ester Resin

JIN Cheng"*, WANG Erping”, ZHU Yanhong’, JIANG Jie*, GU Lijun°
(“New United Group Company Limited ,Changzhou , Jiangsu 213166, China ;
* Jiangsu Changhai Composite Materials Company Limited , Changzhou , Jiangsu 213102, China;
‘Key Laboratory of Chemistry in Ethnic Medicinal Resources ,State Ethnic Affairs
Commission & Ministry of Education , Yunnan Minzu University , Kunming 650500, China )

Abstract With the introduction of flexible epoxy-terminated polyether( ETPE) as the monomer, herein, we
reported a facile and efficient synthesis approach for novel epoxy vinyl ester resin( EVER-2) with high impact
toughness. The resin was analyzed by Fourier-transform infrared ( FTIR), 'H nuclear magnetic resonance
('"H NMR) and "C nuclear magnetic resonance (" C NMR) spectroscopy. Mechanical properties such as
tensile strength, flexural strength, impact strength and heat distortion temperature were also determined for
EVER-2. The cured resin containing 7. 9% mass fraction of ETPE has outstanding performance on impact
strength. SEM ('scanning electron microscopy) analysis reveals that EVER-2 matrix displays a single-phase
morphology and its galss fiber/EVER-2 composite(EVERL-2) exhibits better bonding between the matrix and
glass fiber, which means that EVERL-2 can bear more impact strength than galss fiber/ EVER-1 composite
(EVERL-1). Moreover, plausible toughening mechanisms of EVER-2 and EVERL-2 were proposed.

Keywords epoxy vinyl ester resin;epoxy-terminated polyether;impact strength ; synthesis
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