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NUMERICAL SIMULATION OF TENSILE BEHAVIOR AND FRACTURE MORPHOLOGY
ANALYSIS FOR PP NANOCOMPOSITES
Gao Mingruil'l, Wu Yujiaol'z, Chen Yu]ing"l, Xie Gaofu', Li Juan'’

(1. Materials and Metallurgy College of Guizhou University, Guiyang 550003, China;

2. The National Engineering Research Center of Composite Modified Polymer Materials, Guiyang 550014, China)

ABSTRACT  Polypropylene( PP) /nano-TiO, composites were prepared by the melt intercalation molding. The tensile and im—

pact properties were studied based on the SEM and TEM micrographs, and then numerical simulation of tensile behaviors was carried

out using a finite element method. Results showed that the toughing properties of PP were improved by the addition of nano-Ti0, and

the mode of tensile fracture was brittleness. Aggregates of nano—particles would be debonding with polypropylene firstly during the ten—

sile process, also the interface between matrix and particles along with the particles debonded with the matrix at the same time. If the

volume fraction of particles was less, other particles had little influence on the local stress field of a certain particle, no obvious overlap

or cross of the stress field could be found between two neighboring particles. While applying different loads, the stress jumps to maxi-

mum stress value in the interaction region of the two phase firstly, and then it occurred that the particles debonded with the matrix.

KEYWORDS PP, nano-TiO,, fracture morphology, tensile behavior, finite element analysis
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