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Bismaleimide resin modification for Z-pin high efficiency pultrusion

ZHOU Zhou, HUAN Dajun, LI-Yong, LI Lisha,
LIU-Hongquan, JIAO-Yang

(College of Materials Science and Technology,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: To meet the demand of bismaleimide resin (BMI) for Z-pin high efficient pultru-
sion applications, -its properties such as low viscosity (500 mPa-s), heat resistance (glass transi-
tion temperature is more than 200 °C);. fast curing and good toughness shall be required. TDE-85
epoxy resin’(EP) was used to reduce the viscosity of BMI, and further modifiers were added to
improve the heat resistance and mechanical properties of the resin. Viscosity test, differential
scanning calorimetry, “ thermogravimetric analysis and mechanical properties test were used to
study the curing process, curing reaction kinetics, heat resistance and basic mechanical proper-
ties of the resin, and the best resin system was selected for the preparation of Z-pin and perfor-
mance test and analysis. The results showed that the addition of TDE-85 epoxy resin can effec-
tively reduce the viscosity of the resin system and meet the demand of high efficiency pultrusion
process. The addition of modifier diphenylmethane (MDI) improved the toughness and heat resis-
tance of EP-BMI system. The glass transition temperature was 251 ‘C, and the comprehensive

performance was optimized. The tensile strength and impact strength of the cast body were 66
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MPa and 21 kJ/m®, which increased by 38% and 53%, respectively. The short beam shear
strength of Z-pin was 67 MPa and the bond strength with the substrate was 31. 2 MPa. In summa-

ry, the modified resin system can fully meet the process requirements and performance require-

ments of high efficiency pultrusion of Z-pin. It has good engineering application value.

Key words: composite materials; Z-pin reinforcement; resin modification;

high efficiency pultrusion; bismaleimide
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5 147 169 260
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5 143 167 264

HK-10 10 149 175 287 237
20 154 185 311
5 141 168 257

6360 10 148 176 277 254
20 155 185 302
5 141 165 264

MDI 10 149 175 285 251
20 157 183 303
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Table 3 Curing reaction Kinetic parameters of different resin systems

E/(kJ/mol)
LN E,./(kJ/mol) A/10% min™ n
Kissinger J7 & Ozawa i &
MDI 108.9 109. 4 109.9 2.4 0.926
6360 120.6 121.1 121.7 12.0 0. 906
HK-10 113.1 114.2 115.4 6.2 0.941

B E, TR LRE T ME , A 243 B A Kissinger i 2 Al Ozawa 2 S50, HAR L (1) 5(3) .
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