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Abstract: The wear property at corrosion environment is one of the main problems in the service life cycle
of high temperature sealing coating. The micro—structure and corrosive—wearing resistance properties of Ni/diato-
mite coatings deposited by micro—arc plasma welding was reported. It shows that the coatings with a layer struc-
ture contain a large number of pores, which are mainly composed of Ni, SiO, and a small amount of NiO. The
mean bonding strength of coatings is about 8.78MPa. Under the tensile stress, the fracture mechanism takes on
the cohesive strength, where the stress were focused on the edge of flattened particle, the direction of the porosi-
ty of the brittle fracture, and diatomite particles within the trans—granular fracture. In the salt and acidic environ-
ment, when the welding current is 40A, the friction coefficient and wear rate of Ni/ diatomite abradable coatings
produced by micro—arc plasma welding were stable relatively, and reached 0.524, 16.354wt.%0 and 0.5099,
17.317wt.%o , respectively. At acidic solution environment, the corrosion resistance performance of Ni/ diato-
mite abradable coatings is lower than that in the salt solution, and the equilibrium potential is =708mV.
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Table 1 Technical parameters of micro-arc plasma welding

Parameters Techl Tech2 Tech3
Voltage/V 220
Current/A 60 40 20

Main gas (Ar) 0.2MPa, 0.81./min

Carrier gas pressure (Ar) 0.2MPa. 284/
. a, 28g/s

feeding flowrate
Welding distance/mm 45
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Fig.1 Morphology and XRD spectrum of the Ni/diatomite

powders
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Table 2 Parameters of MMW-1A tribology tester

Parameters Value

3.5wt.%NaCl aqueous solution;

Solution t
oution ype Acid solution (PH=5)
Temperature/C 30

Friction pair Single ball friction pair, SisN,

Load/N 150
Rotation rate/(r/min) 120
Time/min 60
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Fig.2 Cross-section micro-structure and XRD spectrum of

micro-plasma welding Ni/diatomite coatings
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Fig.3 Micro-structure of fracture surface for the coatings

at tensile stress (tech3)
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Table 3 Tensile strength of micro-plasma welding deposited Ni/diatomite coatings

No. Tensile strength/MPa Fracture location Strength model Mean tensile strength/MPa
=8.78
Tech3 8.85,8.86,8.49.,8.95, 5.49* Internal coatings Cohesive strength Note:* is the invalid data for fracture surface

located in the solid glue
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Fig. 4 Friction coefficient and wear rate for micro-plasma

welding deposited Ni/diatomite coatings
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Fig. 5 Worn surface analyses of micro-plasma welding

deposited Ni/Diatomite coatings (tech2)
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Fig. 6 Electrochemical polarization curve of micro-plasma
welding deposited Ni/Diatomite coatings
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