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MPP/EG Flame Retardant Modified PP/EPDM Foamed Composite
Wu Zhiqgiang, Li Mingchao, Wang Yunfei, Shen Chunhui, Gao Shanjun
(School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract : High filling levels of flame retardants can affect the mechanical properties and cellular structure of polypropylene
(PP) foamed materials. To produce PP foamed composites with excellent mechanical properties, flame retardancy, and foaming
performance, melamine polyphosphate (MPP) and expanded graphite (EG) were employed together to enhance the flame retardancy
of PP/ethylene propylene diene monomer rubber (EPDM) foamed composites. The research discovers that at MPP/EG total addition
level of 20 phr and MPP: EG mass ratio of 1: 1, the vertical burning level of the composite achieves V—0 and the limiting oxygen
index is 29.9%. Through thermogravimetric analysis and cone calorimetry, it is found that the residual carbon rate at 800 °C is
13.59%, and the carbon layer is very dense, with the peak heat release rate of the composite reduces to 178.00 kW/m’, which is
81.54% lower than that without flame retardant modification. Scanning electron microscope was used for analyzing the cross-section
of the samples after flame retardant treatment to observe the internal cell structure of the composite. It is revealed that sample with
the best flame retardant effect (MPP/EG total addition of 20 phr and MPP: EG mass ratio of 1: 1) has a average cellular diameter of
64.51 pm. To alleviate the impact of flame retardants on the foaming performance of the composite, the MPP/EG total addition is
further reduced to 15 phr according to MPP: EG mass ratio of 1:1, and the average cellular diameter decreases to 56.47 wm, while
the cellular density increases to 3.917x10° cells/cm’. The small and dense cells can also expand the stress area, improving the
mechanical properties of the composite.

Keywords : polypropylene ; ethylene propylene diene monomer rubber ; foaming ; melamine polyphosphate ; expanded

graphite ; flame retardant modification
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