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The Influence of Impact Angle on Erosion Behavior of
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Abstract: Polyether-ether-ether -ketone (PEEK)/Nickel co-continuous composites (“PEEK-Ni” for short) is a type of
new structure composites. This material is composed of PEEK polymer with high specific strength (matrix phase) and
nickel foam with high toughness (reinforcement phase), which has the characteristics of two-phase interconnection,
topological continuity and isotropy. Hot pressing technology was used to obtain the PEEK-Ni by infiltrated the melt
PEEK polymer into the nickel foam of 100 PPI (pores per inch). The slurry erosion behavior of pure PEEK resin, pure
nickel and PEEK-Ni at 5 different impact angles (30°, 45°, 60°, 75° and 90°) was investigated by slurry jet erosion test
apparatus. The slurry erosion process with different impact angles was modeled and simulated by using ANSYS Fluent
finite element simulation software, and the boundary conditions were set. The results showed that, with the increase of
impact angle, the damage area changed from crescent-shaped to U-shaped, and finally it develop into the annular
damage area around the stagnation point. The simulation results agreed well with the slurry erosion experiment. Due to
the shielding effect and synergistic effect of nickel foam, PEEK-Ni has exhibited lower erosion damage than pure PEEK,

and the slurry erosion damage of PEEK-Ni was not sensitive to the impact angle.
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Fig. 1 The structure sketches (a) and microstructure (b) of the Ni foam
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Table 1 Parameters of the nickel foam

Sample Pores per inch(PPI)

Volume density/(g/cm’)

Coating thickness/um Edge width/um

Nickel foam 100 0.214
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Fig. 2 Self-made slurry impinging jet apparatus (a) Photograph of the apparatus (b) Structure diagram of the apparatus and (c)
Schematic diagram of the jet system
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Fig. 3 The relationship between volume loss and

impingement angle
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Fig. 4 The macro damage morphologies of the three materials after slurry erosion tests
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Fig. 11  The sketch of the damage area of the samples
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Fig. 12 The micro morphologies of PEEK-Ni after the erosion test
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Fig. 13 The damage morphologies of the PEEK-Ni interface
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