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Study on the Characteristics of the Impingement Erosion-Corrosion for
Cu-Ni Alloy Sprayed Coating(1)

Sang-Yoel Lee, Uh-Joh Lim and Byoung-Du Yun
Department of Automobiles, Pohang College,

Department of Mechanical Engineering, Pukyong National University

Impingement erosion-corrosion test and electrochemical corrosion test in tap
water(500082-cm) and seawater(2502-cm). Thermal spraying coated Cu-Ni alloy
on the carbon steel was carried out. The impingement erosion- corrosion behavior
and electrochemical corrosion characteristics of the substrate(SS41) and Cu-Ni
thermal spray coating were investigated. The erosion-corrosion control efficiency
of Cu-Ni coating to substrate was also estimated quantitatively. Main results ob-
tained are as follows :

1) Under the flow velocity of 13m/s, impingement erosion-corrosion of Cu-Ni
coating is under the control of electrochemical corrosion factor rather than that of
mechanical erosion.

2) The corrosion potential of Cu-Ni coating becomes more noble than that of
substrate, and the current density of Cu-Ni coating under the corrosion potential
is drained lowly than that of substrate.

3) The erosion-corrosion control efficiency of Cu-Ni coating to substrate is ex-
cellent in the tap water of high specific resistance solution, but it becomes dull in
the seawater of low specific resistance.

4) The corrosion control efficiency of Cu-Ni coating to substrate in the seawa-
ter appears to be higher than that in the tap water.

Keywords . erosion-corrosion, electrochemical corrosion, mechanical erosion, thermal
spray coating, corrosion potential.
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Table 1. Chemical compositions and mechanical
properties of $S41 carbon steel

Chemical C Si Mn P S
compositions
(wt%) | 011 | 0.29 | 059 | 001 | 001

Tensile strength | Yield strength |Elongation

Mechanieal| (kgr/mm®) | (kgt/mm? | (%)
prop 424 25.8 32
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Table 2. Chemical compositions of Cu-Ni powder

Chemical | ¢y INi|Si|B|P |Fe| C|Cr
compositions
(Wt%) |Balance| 22 |15/1.2|1.310.2|0.03/0.04

Insulated surface Bared surface

/

Cu-Ni costing layer

' I SS41
|
m“—d 10 |~v ©0 —» _’I:ﬂ_"
(Unit : mm)

Fig. 1. Dimension of test specimen.

Fig. 2. Schematic diagram of thermal spraying
equipments.
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Table 3. Thermal spray conditions of frame
spraying

Parameters Conditions
Oxy. gas pressure 1kgf/cm?
Ace. gas pressure 0.8kgf/cm?

Spraying distance 50mm

Preheating temperature 400~5007C
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Fig. 3. Schematic diagram of erosion-corrosion
test apparatus.
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Table 4. Experimental conditions of the polariza-
tion test

Instrument : EG & G model 273A

Electrolyte : Tap water(50002-cm), sea water(252-cm)
Material : SS41, Cu-Ni coating

Initial E(mV) : -900

Final E(mV) : 600

Scan rate(mV/s) : 1.0

Specimen preparation : 1200 grid emery paper
Surface area : 2.25cm?

Temperature : room temp.
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(a) SS41(substrate)

(b) Cu-Ni coating

Photo. 1. Appearance of impingement erosion-
corrosion for SS41 and Cu-Ni coating in sea
water after 4 days.
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Fig. 5. Weight loss of S541 and Cu-Ni thermal
spray coating by erosion-corrosion in sea water.
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Fig. 8. Polarization curves of SS41 and Cu-Ni

thermal spray coating in tap water.
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Fig. 7. Polarization curves of SS41 and Cu-Ni
thermal spray coating in sea water.
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Fig. 8. Control efficiency of erosion-corrosion for
Cu-Ni thermal spray coating to SS41 depending
on the testing time in tap water and sea water.
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Fig. 10. Corrosin potential of substrate(SS41)

and Cu-Ni thermal spray coating vs. current den-

sity in tap water and sea water.
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Fig. 11. Control efficiency of corrosion for Cu-Ni
thermal spray coating to SS41 in tap water and
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Fig. 12. Relation of oxygen concentration vs.

test time in sea water and tap water.

Table 5. Compositions of sea water and tap
water

Solutions Sea water Tap water
Items 2580-cm 50002-cm
pH 8.1 7.6
CaCO4(mg/ ¢ ) 8.9 174.7
Cl(mg/ ¢) 18,630 21.4
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