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Study on the Characteristics of Corrosion and Erosion for Thermal
Sprayed Coating of Cu-Ni Alloy in Acid Solutions

Uh-Joh Lim, Sang-Yoel Lee* and Byoung-Du Yun

Department of mechanical Engineering, Pukyong National University
*Department of Automobiles, Pohang College

This paper studied on the characteristics of corrosion and impingement erosion-corrosion for
thermal sprayed Cu-Ni coating and substrate(SS400) in acid solutions. The erosion-corrosion
behavior and electrochemical corrosion characteristics of substrate(SS 400) and thermal sprayed
Cu-Ni coating in acid solutions was investigated. Main results obtained are as follows:

Open circuit potential(OCP) of Cu-Ni coating becomes more noble than that of substrate,
current density of Cu-Ni coating at OCP is drained lowly than substrate,

In cyclic polarization curves, the repassivation potential of Cu-Ni coating is higher than OCP,
but that of substrate appears lowly than OCP.

The corrosion reaction of substrate is cathodic control, Cu-Ni coating appears anodic control.

Keywords : Cu-Ni thermal spray coating, Erosion-corrosion, Weight loss rate, Repassivation poten-
tial, Anodic control
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Table 1. Chemical compositions and mechanical proper-
ties of SS 400 carbon steel

Chemical I S Mn P g

compositions

(wt %) | 011 | 029 | 059 | 001 | 001
Tensile Yield .
. Elongation
Mechanical strength strength (%)
) s %
properties (kgf/mm?) | (kgf/mm®
42.4 25.8 32

Table 2. Chemical compositions of Cu-Ni powder

Chemical Cu Ni|Si{ B|P |Fe|C|Cr
compositions
(wt %)

Balance| 22 | 1.5 | 1.0} 1.1 |0.85/0.03/0.04
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Fig. 1. Schematic diagram of thermal spraying equipments
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Table 3. Thermal spray conditions of frame spraying

Parameters Conditions
Oxygen gas pressure 1 kgf/cm®
Acetylene gas pressure 0.8 kegf/cm®
Spraying distance S50mm
Preheating temperature 400~500C
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Fig. 3. Open circuit potential of substrate and Cu-Ni ther-
mal spray coating vs. pH
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Fig. 4. Current density of substrate and Cu-Ni thermal
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Fig. 5. Cyclic polarization curves of substrate and Cu-Ni
thermal spray coating in solution of pH 1.5 and pH 4.5
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Fig. 7. Weight loss rate of substrate and Cu-Ni thermal
spray coating by erosion-corrosion vs. pH
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Fig. 9. Control efficiency of erosion-corrosion for Cu-Ni
thermal spray coating
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