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The objective of this study was to investigate corrosion and cavitation-erosion characteristics of the elec-
troless nickel plating layer with heat treatment. The crystallization temperature of the electroless nickel
plating layer was about 410 °C. The phase transformation energy was confirmed to be 12.66 J/g. With
increasing heat treatment temperature, the amorphous electroless nickel plating layer gradually changed to
crystalline Ni and Ni;P. At the same time, the crystal grain size was also increased. Additionally, when heat
treatment was performed at a temperature above 400 °C, NiO phase was observed due to oxidation phe-
nomenon. As a result of the electrochemical polarization experiment, the corrosion resistance of the heat-
treated electroless nickel plating layers was superior to that of the as-deposited plating layer. This was
because crystal grains became larger and grain boundaries decreased during heat treatment. The cavitation-
erosion resistance of heat-treated plating layers tended to be superior to that of as-deposited plating layers
due to increased microhardness.
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EFFECT OF PHASE TRANSFORMATION BEHAVIOR OF ELECTROLESS NICKEL PLATING LAYER ON CORROSION AND

CAVITATION-EROSION WITH HEAT TREATMENT
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Table 1. The compositions of the gray cast iron
Composition C Si Mn P S Fe
wt. % 3.23 1.64 0.84 0.016 0.013 Bal.

Table 2. The electroless bath compositions and deposit conditions

Bath composition

Deposit condition

Nickel sulphate (g/L) 30 pH of solution 6.4
Sodium hypophosphite (g/L) 30 Deposition time (h) 2
Lactic acid (g/L) 12 Deposition temperature (°C) 90+1
Acetic acid (g/L) 25 Bath volume (mL) 500
Lead nitrate (mg/L) 2.0 Stirring rate (rpm) 200
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Table 3. Main chemical compositions and properties of natural seawater

Main chemical composition (mg/L) 1 Dissolved oxygen Electric conductivity

S0, cr Na* K* Mg Ca®* P (mg/L) (mS/cm)
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Fig. 1. SEM images of the surface morphologies of electroless
Ni-P coating (a) as-deposited, (b) HT 200, (c) HT 400 and (d)
HT 600
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Fig. 2. The DSC curve for the as-deposit
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Fig. 3. The XRD patterns of the as-deposit and heat treated
deposits
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Table 4. The average crystallite size of Ni (111) for the as-deposit and heat treated deposits

20 of peak FWHM Average crystallite size (nm)
As-deposit 44.4280 0.8230 10.31
HT 200 44.4014 0.7686 11.04
HT 400 44.4210 0.5810 14.61
HT 600 44.4694 0.0847 100.24
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treated deposits in natural seawater solution by
potentiodynamic polarization technique

Type E,.(Vvs. AgACl) | I, (Alem?)
As-deposited -0.269 3.661 x 10
HT 200 -0.275 2.916 x 10°
HT 400 -0.277 2.413 x 10°
HT 600 -0.235 2.648 x 10
30
—B— As-deposited A
D 25 | |—e—HT 200
S —A—HT 400
3 —v—HT 600
8 2ot
£
© 15 |
3
[}
2 10|
k= 3
: N
stk -
3 ™ .
'y ¢
o v Y
0 2 4 6 8 10

Cavitation erosion test, hour

Fig. 6. Cumulative weight loss of the as-deposit and heat
treated deposits with cavitatio-erosion test time
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