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Study on Relationship Between Stucture of Novel Bismaleimide Monomer

and Resin Properties

MA Rufei' DING Jiangnan® PAN Cuihong’ ZHAO Zhiguo' ZHOU Heng’
(1 Chengdu Aircraft Design&Research Institute, Chengdu  610041)
(2 Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)
(3 AVIC Composite Corporation Ltd. ,Beijing 101300)

Abstract In order to improve the processing and mechanical properties of bismaleimide resin, eight novel types
of bismaleimide monomers (hereinafter referred to as “bismaleimide monomers” ) with structures containing rigid
bisphenol fluorene (FDABMI) , side group (PIDABMI) , ether bond (340DABMI) , amide bond (34DABABMI and
33DABABMI) , sulfone group (44DDSBMI and 33DDSBMI) and chain extension (BAPSBMI) were prepared, aiming
to explore the structure—performance relationship of bismaleimide monomners with different structures. At the same
time, diallyl bisphenol A (DABPA)was used as modifier to prepare bismaleimide resin by melting copolymeriazation
with new type of bismaleimide monomers. The results show that the melting points of BAPSBMI and PIDABMI with
extended chain structure and side methyl structure decreases significantly to 74 °C and 70 °C,respectively. The glass
transition temperature of the resin prepared by 330DABMI and BDM is similar, about 250 “C, while the bismaleimide
resin prepared with the chain extension monomer BAPSBMI has the lowest T, of 230° C. . The flexural modulus of
340DABMI and 33DDSBMI are 4. 1 MPa and 4.5 MPa, respectively, which are 14% and 25% higher than that of
BDM. The results show that molecular structure design is closely related to performance, and the glass transition
temperature of the resin is mainly related to the length of the bridging group in the bismaleimide monomer. The
bismaleimide monomers with meta—substitution have higher flexural modulus.

Key words Bismaleimdie monomer, Melting point, Heat resistance , Mechanical properties
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Tab. 1 Data on solidification behavior characteristics of
different BMI monomers

BMIH {4 JE R C T/ C T/C  AH(-g")
BDM 160 207 238 162
340DABMI 212 240 280 85
PIDABMI 74 233 273 63
FDABMI 345 347 349 74
44DDSBMI 258 260 284 94
BAPSBMI 70 253 302 137
33DDSBMI 212 246 285 93
34DABABMI 273 280 290 104
33DABABMI 209 248 273 115
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Tab.2 Typical parameters of TGA curve for D-BMI resins

D-BMI T)rc TrC 800 "CHERK /%
D-BDM 403 415 26
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Tab. 3 Modulus inflection point and tané of different D—
BMI resins peak temperature

D-BMI fRRERTE B 5/°C tand VAP T EE/C
D-BDM 252 287
D-340DABMI 255 276
D-PIDABMI 261 280
D-BAPSBMI 230 249
D-33DDSBMI 242 267
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Tab. 4 Mechanical data of different bismaleimide resins

D-BMI a/(k]+m™) a/MPa E/GPa
D-BDM 22 122 3.6
D-340DABMI 23 153 4.1
D-PIDABMI 21 104 33
D-BAPSBMI 22 124 3.8
D-33DDSBMI 18 118 4.5
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