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Effects of Annealing on Mechanical Properties and Microstructure of PP /PTFE Foams
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Abstract : Polypropylene (PP) -microcellular foaming -materials with different polytetrafluoroethylene (PTFE) content were
fabricated using core-back foam.injection molding; and the corresponding unfoamed samples were prepared via ordinary injection
molding as a control group. The effects of various annealing temperature on the microstructure and the impact strength of PP /PTFE
foams was studied. The results showed that annealing was a good method to improve the impact property of foams, and the impact
strength could be increased to 1.45 times as compared with that of the foams before annealing. The evolution of microstructure
during annealing process was similar in both of foam and unfoamed samples. During the annealing treatment, amorphous chain
segments of mobile amorphous fraction (MAF) was further relaxed, which made the deformation of materials easy to occur. The
other amorphous chain segments of MAF rearranged into the rigid amorphous fraction (RAF), leading to the formation of more
orderly RAF. Partial molecular chains of the original RAF even rearranged into a crystalline region, and became harder. Those
changes of RAF and MAF improved the impact strength of materials.

Keywords : microcellular injection molding ; microstructure ; polypropylene ; annealing ; impact strength
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