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Preparation and properties of polyimide modified melamine foam
HE Lihua, LI Huixia, LIU Zhiling, JIANG Fanshun,ZHANG Jianxun
(Henan Zhongyuan Dahua Group Co.,Ltd.,Puyang 457004, China)

Abstract : To improve the thermal stability and mechanical strength of melamine foam, a blending modification method of
melamine resin with water-soluble polyimide (PI) was introduced, exploring the synthesis formulation and foaming process of poly-
imide toughened melamine resin prepolymer, while also discussing the effects of the addition method and amount of polyimide on
the performance of melamine foam. The mechanical properties, flame retardancy, micro-morphology, and heat resistance of the
melamine foam before and after modification were tested and analyzed using a universal electronic testing machine, oxygen index
instrument, scanning electron microscope, and thermal conductivity meter. The results show that by adding water-soluble PI, acyl
groups bonded with two nitrogen atoms are introduced into the foam, forming an interpenetrating network structure, significantly
improving its thermal stability, apparent density, limiting oxygen index, smoke density, and thermal insulation performance. To
enhance the overall performance of polyimide modified melamine foam, further research find that when the addition amount of poly-
imide is 5% of the total amount of melamine resin prepolymer, the peak temperature of the foam's weight loss rate increases from
369.69 °C to 383.66 °C, tensile strength increases by 11.17%, tear strength increases by 21.82%, and elongation at break increases
by 12.51%,achieving optimal performance for the foam.

Keywords : polyimide ; melamine resin prepolymer ; polyimide modified melamine foam ; microwave foaming process ;

blending modification
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Tab.1 Foam conditions obtained under different mixing modes
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Foam is fine and even
with good elaaticty and

strong toughness

Foaming liquid is uniform,
3 viscous yoghurt,and has good
fluidity
Foam is fine and even
with good elaaticty and
strong toughness
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Fig. 1 Apparent density change curve of PI modified melamine foam
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Fig. 7 FTIR curves of melamine foam before and after modification
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