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Table 1 Coating spraying parameters

Spraying parameters Values
Current rate/A 790
Voltage rate/V 40
Powder flow rate/g'min™' 50
Spray distance/mm 120
Gun movement speed/mm-s™ 300
@10 mm
Coating 7{ ‘ i 3
A 5
ve

Substrate
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Fig.2 Sketch of coating specimens for mechanical testing
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Fig.3 Typical micrographs of coating cross section: (a) as-sprayed

and (b) as-remelted
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Fig.4 Remelted coatings with different porosity: (a) coating A, (b) coating B, and (c¢) coating C
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Table 2 Mechanical properties of coating with different

porosity
. Porosity Average pore
Coating 1% size/um HV,3/MPa E/GPa
A 0.53 1.6 1893 35.1
B 15.6 68.5 1835 20.4
C 30.6 56.8 1758 10.7
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Fig.5 Calculated and tested elastic modulus of the coatings with

different porosity
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Fig.6 o-¢ curves of the coatings with different porosity during

compression process
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Fig.7  Thermal expansion coefficient of the coatings with

Thermal Expansion Coefficient, o/
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different porosity
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Microstructures and Properties of Porous Ni-based Coatings
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Abstract: A porous Ni-based coating was fabricated by plasma spraying and subsequent remelting. The microstructure, thermal expansion
coefficient and mechanical properties during compression process were analyzed by scanning electron microscope (SEM), micro-hardness
tester, thermophysical properties instruments and so on. The results show that the closed and spherical pores with 30~100 um in diameter
are formed in the remelted coating. The elastic modulus of the porous coating descends by 69.5% and elastic deforming scope ascends by
68.7% with the porosity increasing to 30.6% from 0.53%. The average linear thermal expansion coefficient decreases with the increasing
of porosity in the temperature scope between 40 and 220 °C. The improvement of elastic deforming scope of Ni-based alloy due to the
formation of closed pore results in the decline of thermal expansion coefficient, to achieve the purpose of low thermal expansion and high
recoverability.
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