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Properties of cyanate ester resin for hot melt prepreg
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(1. Key Laboratory of Specially Functional Polymeric Materials and Related Technology of Ministry of Education, School
of Materials Science and Engineering, East China University of Science & Technology, Shanghai 200237, China;
2. Shanghai Composite Material & Technology Co. Ltd., Shanghai 200120, China)

Abstract: PM915 resin was prepared by modifying cyanate ester resin with polyethersulfone (PES). The processabil-
ity and cured resin properties of PM915 resin were investigated systematically. The PM915 resin has excellent pro-
cess performance, good film-forming property and better storage stability, and could be used to prepare prepreg by
hot melting method. The process properties such as rheological property and gel time of PM915 resin were meas-
ured. The results show that the viscosity of PM915 resin at 70°C is about 20 Pa-s, the viscosity of the resin can keep
stable for 115 min at 120°C, and the gelation time is 40 min at 160°C. Due to the release of some reaction heat in the
preparation process, the curing exothermic enthalpy of PM915 resin decreases, and the curing temperature of
PM915 resin is 220°C. The curing shrinkage of PM915 resin is as low as 0.16% due to the introduction of PES. The
temperature at 5% thermal weight loss Tys, glass transition temperature T, and thermal expansion coefficient of
cured PM915 resin are 423°C, 276°C and 4.4x107°/°C, respectively, which indicates that the cured PM915 resin pos-
sesses excellent thermal properties. After modification, the toughness of the cured resin has been greatly improved
owingto the introduction of flexible groups. The flexural strength and modulus of the cured PM915 resin are 139.3 MPa

and 4.2 GPa, the tensile strength and modulus of the cured PM915 resin are 75.8 MPa and 3.8 GPa respectively.
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What's more, the investigation of fracture surface by scanning electron microscope (SEM) indicates that the cured

PMO915 resin exhibits toughness fracture. Therefore, the PM915 resin is a kind of ideal resin matrix for fiber rein-

forced prepregs by hot melting process, and possesses low curing shrinkage, high dimensional stability and heat

resistance, which can be used in satellites and other spacecraft.

Keywords: cyanate ester resin; hot melt processing; prepreg; rheology; heat resistance
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£ 1 PM915 Bif5EERC R 18] %2 BACy % PM915 #fA5H) DSC #1i%
Table1 Gelation time of PM915 resin Table2 DSC date of BACy and PM915 resin
Gelation time #/min Sample T/C T,/C Ty/C AH/(J-g")
Sample
130°C 140°C 150°C 160°C BACy 216.2 305.9 361.5 703.8
PM915 151 115 75 40 PM915 142.6 222.9 288.3 387.2
Notes: T;, T, and T; —Initial curing temperature, peak curing
temperature and final curing temperature, respectively;
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Table 3 Shrinkage of BACy and PM915

Sample p1/(gmL™) po/(gmL™) Vi/%
BACy 1.208 1.234 2.11
PM9I15 1.218 1.220 0.16

Notes: p;—Density of uncured resin; p,—Density of cured resin;
Vs—Cure shrinkage rate.
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Fig.4 TGA and DTG curves of BACy-C and PM915-C
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Fig. 7 Dielectric properties of BACy-C and PM915-C

& 4 BACy-C K PM915-C B 148k
Table4 Mechanical properties of BACy-C and PM915-C

Property BACy-C PM915-C
Flexural strength/MPa 97.2 139.3
Flexural modulus/GPa 3.7 4.2
Tensile strength/MPa - 75.8
Tensile modulus/GPa - 3.8
Elongation/% - 2.1
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