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Abstract
Polyetheretherketone (PEEK)/Nickel foam co-continuous composites (abbreviate as PEEK-Nis) is a new kind of functional composite which is combined firmly by rigid PEEK polymer and tough Nickel foams, presenting an interconnected network structure, isotropic and a topologically continuous structure. In this paper, PEEK-Nis with 100PPI (pores per inch) Nickel foam was fabricated by hot press molding technology, and their slurry erosion behavior under the condition of 4% particle contained water, five different impact angles (30°, 45°, 60°, 75°, 90°), and 2h were studied. Simultaneously, the volume loss of unfilled PEEK polymer and metal nickel under same condition were also measured for comparison. Scanning electron microscope (SEM) and optical microscope were used to observe the morphologies of three kinds of materials after erosion test. After the experiments, the results show that the erosion behavior of above three mentioned materials are all plastic erosion (fig. 1). The PEEK-Ni under 30° has the lowest volume loss among three materials due to its synergistic effect and shadow effect. However, the metal Ni under 90o shows the lowest volume loss, followed by PEEK-Ni and unfilled PEEK polymer. In order to further study of the damage mechanism of PEEK-Nis, a model was proposed and simulation was performed by using finite element analysis software. The simulation results agree well with the morphologies observed by SEM.
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Fig. 1. The relationship between impact angle and volume loss.
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