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Preparation and properties of BMI resin modified by diamine containing naphthalene
WANG Wei, WANG Yishi, KONG Guogiang, WANG Zhaoshuo, YANG Chuanchao,ZHOU Zanmin, WANG Kun, LIU Shuchang
(Shandong Institute of Non-Metallic Materials, Jinan 250031, China)

Abstract : To solve the brittleness problem caused by high crosslinking density of bismaleimide (BMI) resin after curing, a
diamine compound (DAN) containing naphthalene ring and ether bond was synthesized and prepolymerized with DAN and diphenyl-
methane bismaleimide (BDM). Then, the different mass fractions of prepolymers were added to the binary system of BDM and
diallyl bisphenol A (DABPA) to form a terpolymer system of DAN/BDM/DABPA to toughen BMI resin. Nuclear magnetic reso-
nance spectroscopy and Fourier transform infrared spectroscopy were used to characterize the structure of intermediate products and
target products, which proved that DAN was successfully synthesized. Differential scanning calorimetry (DSC) was used to observe
the curing behavior. The results show that the curing behavior of the blends is similar. The curing process of the blends was deter-
mined by DSC curves at different heating rates, and the specific curing process is 180 °C/2 h+210 °C/2 h+240 °C/4 h+260 °C/2 h.
The test results show that with the addition of prepolymer, the impact strength first increase and then decrease, and the impact
strength of the blended system with 3% prepolymer content reach 25.9 kJ/m’. The bending strength also show the same trend, and
the bending strength of the blended system with 6% prepolymer mass fraction reach 128.2 MPa. Thermogravimetric analysis was
used to analyze the thermal stability of the cured material of the blend system. The residual carbon content of the system with 6%
and 9% prepolymer mass fraction is higher than that of the system without prepolymer at 800 °C, but the temperature with 5%
weight loss of the three systems is slightly lower than that of the system without prepolymer.

Keywords : bismaleimide ; toughening ; modification ; naphthalene ; thermal stability
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Tab.1 Characteristic peak temperature on DSC curve of
3%DB-BDM/DP at different heating rates

B/(°C-min™") T/°C T/°C T/°C
10 196.7 256.7 297.3
15 203.8 266.9 309.0
20 208.4 275.4 317.5

Notes: 3 is heating rate; T, is initial reaction temperature; T, is peak

reaction temperature; T} is end reaction temperature.
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Tab.4 TG curve characteristic parameters of four systems

Sample T,,/°C T,,/°C Y800 °C)/%
BDM/DP 4153 425.9 27.6
3%DB-BDM/DP 409.1 424.0 27.2
6%DB-BDM/DP 410.2 4238 30.1
9%DB-BDM/DP 410.4 424.1 31.2

Notes: T, is temperature corresponding to a weight loss of 5%; T,

is temperature corresponding to a weight loss of 10%; Y, is residual

carbon ratio.
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