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Preparation and properties of epoxy modified cyanate ester
resin for solvent free winding
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Abstract: A solvent-free epoxy modified cyanate ester resin for winding is prepared by modifying bisphenol
E cyanate ester/bisphenol A cyanate ester/acetylacetone copper blend with resorcinol diglycidyl ether
(RDGE). The influence of RDGE content on the processability of the resin and the mechanical,
thermomechanical , dielectric, and moisture absorption properties of cured resin is investigated. The results
show that the viscosity of the resin at is 430 mPa-s @ 25 “C, which is suitable for solvent-free winding. The
processing window lasts for up to one month. RDGE has a catalytic effect on the curing reaction of cyanate
esters. The curing temperature of the modified resin is 180 ‘C, and the post-treatment temperature is 240 “C.
The oxazolidinone ring generated by the reaction between RDGE and cyanate ester enhances the toughness
of the cured resin, while reducing BECy by an equal amount to maintain the processability of the winding
process partially offsets the toughening effect. The mechanical properties of the resin cured material reach
their maximum at an RDGE content of 20% , with tensile strength and modulus of 78.45 MPa and 3.50
GPa, elongation at break of 2.77%, and bending strength and modulus of 152.49 MPa and 3.48 GPa,
respectively. At this point, the moisture resistance of cured resin has improved , with a water absorption rate
of 1.60% after 100 h of boiling at 100 ‘C.However, the glass transition temperature and dielectric properties
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have decreased, with a T, of 247 “C. The dielectric constant in the frequency range of 7-15 GHz 1s 3.04-

3.05,and the dielectric dissipation factor is 0.013-0.014.
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1.2 WEREELINF&E

¥ BACy Iz il , 76 200 ‘CF iR — & i) , 15
#) 80 ‘CZh ¥ Ay 1400 mPa-s H T B ¥ , fii #k BACy-P.
¥ BACy-P MIBECy £ 70 ‘C F #4115 2R AW .
¥ CuAA TN A BECy b 725 il T i 87 U1 31l 15
F 4 EOR . B CuAA 5 BECy B r BUK .BACy-P Al
BECy iR A ¥ . RDGE #%3 1 rn LR &, 7 2 il
THEFES) S B AREC . R IE AR A R 25 °C
N B A MR A FE BE i A RDGE B 25 & i /> 17
BECy.,

W b IR 23 4% 180 °C/4 h Y AR JF HE4T [l 1k
JF4 240 *C/2 h YRR T AT 5 AL 38, 15 208 B 5 4640



296 FHRLT A2

2026 4F 2 H

F1 WEEE TR

Table 1 Formula composition of resins

CE/EP= CE/EP= CE/EP= CE/EP=
Formula

10/0 9/1 8/2 7/3
BECy 75 65 55 45
BACy-P 25 25 25 25
RDGE 0 10 20 30

Iy 5 4 44 A CE/EP=10/0-C . CE/EP=9/1-C . CE/
EP=8/2-C #1CE/EP=7/3-C.
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Table2 Viscosity data of resins

Viscosity/(mPa-s)

Sample

25°C 25°CX7d 25 ‘CX 1 month
CE/EP=10/0 430 490 710
CE/EP=9/1 430 490 730
CE/EP=8/2 430 500 770
CE/EP=7/3 430 510 800

P 2 WA HE 7 19 DSC H£k 5 AF Bdis 40 ¢ 3
o ATLUE Y, BECy Y46 AL IR EE T8 173.4 °C
W {15 AL IR B T, A 261.9 °C, BACy-P 9 T, N
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Table 3 DSC data of resins

Sample T,/ C T,/C
BECy 173.4 261.9
BACy-P 180.7 255.5
CE/EP=10/0 112.0 211.4
CE/EP=8/2 101.8 187.4/229.7
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Fig.3 Reaction mechanism of esters
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Fig.4 Infrared spectra of uncured and cured resins
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Fig.5 Rheological properties of resins
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Fig.6 Tensile properties (a) and flexural properties(b) of cured resins
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Fig.7 Cross-sectional SEM images of cured resins  (a) CE/EP=10/0-C;(b)CE/EP=8/2-C
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