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Abstract

Thermal sprayed porous WC coatings on steel have given good protection against abrasion, but
poor corrosion protection. Therefore, porosity of thermal sprayed porous WC coatings sealed by the
dipping in molten Cu and the electroplating of Cu for improvement of corrosion resistance and
electrochemical properties of sealed WC coatings were examined. As a result, it was found that porosity
control in thermal sprayed porous WC coatings by dipping in molten Cu was good for improvement
of corrosion resistance. Wear characteristic of sealed and unsealed WC coatings by dipping in molten
Cu were almost identical and excellent. Corrosion resistance of sealed thermal sprayed WC coatings
were much superior to that of porous sprayed WC coatings.
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Table 2. Spray conditions for thermal sprayed WC

coatings.

Substrate Mild steel
Nozzle type P7-G

O, flow rate 34 1/min
C.H, flow rate 34 /imin
. Air pressure 70 psi
Powder feed rate 13 g/min
Spraying distance 63 mm
Preheating temperature 100—110C
Rotating speed 100 rpm
Transfer speed 210 mm/min
Spraying angle 80—90°

Table 3. Grit blast and blasting condition.
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grit alumina sand
grit size 04~1.6mm
blasting pressure 5.4kg/cm’
nozzle diameter 7.6mm

blast distance 135~140mm

blast angle 90

blasting time 90sec

Table 4. Bath compositions and electrodeposition

conditions.
. CuSO, 200 g/l
Bath composition [ 50, 500 cc/l
temperature 20C
Electrodeposition | current density |1 A/dm’
condition anode Pt
time 10 min
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Table 1. Chemical compositions of used powders. (unit * wt%)
Co Fe Si Cr Ni Mo B C w
3150 160 2.75 12.68 19.25 420 200 1.75 bal.
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(b)
Photo. 1 Microstructures of (a) WC powders and (b)
thermal sprayed WC coatings.
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Fig. 1 X-ray diffraction patterns of (a) WC powders
and (b) coated specimen.
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Photo. 2 Cross sectional microstructures of thermal
sprayed (a) WC coatings (b) after Cu ele-
ctroplating and (c) dipped with molten Cu.
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Fig. 2 Polarization curves of substrate steel and thermal
sprayed WC coatings in 1/20M Na.SO, solution
containing 3.0wt% NaCl
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Fig. 3 Polarization curves of WC and Cu electroplated
thermal sprayed WC coatings in 1/20M Na.SO,
solution containing 3.0wt% NaCl
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Fig. 4 Polarization curves of steel, Cu and thermal
sprayed WC coatings sealed with molten Cu in
1/20M Na.SO. solution containing 3.0wt% NaCl.
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Fig. 5 Specific wear of substrate steel and thermal
sprayed WC coatings.
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(a) Thermal sprayed WC coatings.

(b) Thermal sprayed WC coatings followed
by electroplating with Cu.

(c)

(c) Thermal sprayed WC coatings dipped in
molten Cu.

Photo. 3 Surface morphologies of wear tested speci-

mens.
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