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Abstract: The erosion wear resistance is one of the most important properties of the abradable seal
coating. CuAl composite coating, NiCr-Al composite coating and NiCrFe/Al composite coating were
prepared on 45# steel substrate by oxygen-acetylene flame spraying. The erosion wear behavior of
several abradable seal coatings under different erosion angels were investigated by a self-made sand
erosion machine. The surface and cross-section morphology of different coatings were evaluated by
SEM. The results show that the CuAl composite coating has the best erosion resistance, followed by
NiCr-Al composite coating, and NiCrFe/Al composite coating has the worst performance. The addition
of hBN marital is not good for the erosion wear resistance of the coating. The erosion angle has a
significant effect on erosion wear behavior of coatings. The mainly characteristic of erosion behavior
of the coating is micro-cutting and fatigue flaking at low erosion angle. The wear behavior is mainly
flaking at high erosion angle.
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Fig. 1 Erosion testing machine and structure of spray gun
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Table3 The erosion date of different coatings of 20° erosion angle
(mm) (mm) (mm) (s) Ey(s/mil) E(s/mil)
CuAl 4.941 4.702 0.239 70 7.44 6.98
NiCr-Al 4.517 4.089 0.428 70 4.15 3.90
NiCrFe/Al 3.943 3.182 0.761 35 1.17 1.16
490°
Table4 The erosion date of different coatings of 90° erosion angle
(mm) (mm) (mm) (s) E(s/mil) E(s/mil)
CuAl 5.004 4.302 0.702 72 2.61 2.29
NiCr-Al 4.666 3.983 0.683 35 1.30 1.15
NiCrFe/Al 4.007 2.700 1.307 35 0.68 0.70
2 20°

90°
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Fig. 2 Test results of different coatings
and different erosion angles
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erosion wear surfaces of CuAl composite

Fig. 3 Surface morphology of erosion wear of coatings: (a), (b)20° and 90°
coatings, (c), (d)20° and 90° erosion wear surfaces of NiCr-Al composite coatings, (¢), (f)20° and 90° erosion wear

surfaces of NiCrFe/Al composite coatings
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Fig. 4 Coating profile topographic: (a)CuAl composite coating profile, (b)NiCr-Al composite coating profile,
(c)NiCrFe/Al composite coating profile
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Fig. 5 Surface Morphology of Erosion Wear of Coatings: (a), (b)20° and 90° erosion wear surfaces of CuAl composite

coatings, (c), (d)20° and 90° erosion wear surfaces of NiCr-Al composite coatings, (¢), (f)20° and 90° erosion wear
surfaces of NiCrFe/Al composite coatings
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