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Study on Micro-morphology and Structure

Control of Bismaleimide Foams

(At s i 2 MBI 9E B . dE 5t 100095)
LIU Xiao-li, LU Hai-jun, XING Li-ying
(Beijing Institute of Aeronautical Materials, Beijing 100095, China)
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Abstract: Bismaleimide (BMI) foams were prepared using azodicarbonamide (AC) as the foaming
agent. Micro-morphology of the foams were analyzed by scanning electron microscopy (SEM) and the
foaming process and foamed structure such as cell size, cell density, expansion ratio etc. were also
studied. The results showed that the modified BMI foam was a kind of closed-cell foam and its cell
shape was pentagonal dodecahedron. The foamed structure can be controlled by foaming viscosity,
temperature and foaming agent content. When the viscosity of foaming mixture was enhanced, foam
density, cell nucleation density (N,) and cell density (N;) increased, the cell diameter was decreased
and become uniformed. The foam density was reduced with increased AC content, and it increased
when AC content was over 7%. With the clevated foaming temperature, the cell size increased and the
foaming stability became worse.

Key words: bismaleimide(BMI) foam;micro-morphology;foam structure
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Fig. 2 The sketch map of viscosity-foam structure
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Fig.4 SEM photographs of BMI foams with different viscosity (a)0.26Pa * s;(b)0.57Pa * s;(c)1.41Pa » s;(d)3.81Pa + s
F 1 FEX WG KB E K AL &N
Table 1  Effect of viscosity on the configuration of BMI foams
N Viscosity at No/ Ni/ Density/ R Cell Standard deviation
o

140°C/(Pa+s)  (cell * em™*) (cell * em™3) (kg * m™ %) (multiple of foaming) diameter/mm of cell diameter/ %
1= 0. 26 7.74X108 7.4X108 108. 6 11.5 0.497 8.4
2% 0.57 1.24X10° 1.18X10° 140. 5 8.9 0.419 5.4
37 1.41 1.97X10° 1. 87X 10° 164. 6 7.6 0. 368 3.6
4= 3.81 2.94 X107 2.80X10? 248.8 6.3 0.319 4.1
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Table 2 Effect of foaming temperature on the configuration of BMI foams

Foaming Foam density/ Cell diameter/

Standard deviation

of cell diameter/ %

Foam apparent

temperature/ C (kg * m %) mm
170 192.9 0. 364 4.3 Cell sizes are small and uniform, while the colour is regular
180 140. 5 0.419 5.4 Cell sizes are small and uniform, while the colour is regular
190 100. 5 0.452 6.5 Cell sizes are small and uniform, while the colour is darken
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