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Effect of Hole Sealing-Film Forming Process on Corrosion Resistance of
Electroplated Thin Nickel Layer
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YIN Fengling®
(1. Anhui Lemei Chemical Technology Co. Ltd. , Xuancheng 242199, China; 2. Dezhou United Petro-
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Abstract: A sealing film-forming agent was prepared by compounding a film-forming agent and a
sealing agent. The effect of the sealing film-forming agent on the corrosion resistance of thin nickel
layer was characterized by potential time curve, polarization curve, electrochemical impedance test,
immersion test and porosity test. The results showed that the open circuit potential and self-corrosion
potential of the thin nickel layer treated by hole sealing-film forming agent process were positive and
the self-corrosion current density was low in 3.5 wt.% NaCl solution. The electrochemical mass transfer
resistance was large, and the corrosion rate was low during long-term immersion. The porosity of the
thin nickel layer treated by this process was reduced and the corrosion resistance was greatly improved.
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Tab.1 Process parameters Watt liquid

nickel plating

T2 28
TR/ (g:L) 275
A/ (g L) 40

Mma/(gL") 35

W EE/°C 50

B %/ (A-dm™) 1.5
pH 4

5 [8]/min 15
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Tab.2 Process parameters of porosity test

T2 24
BRAALHE/ (g L) 10
Sk (gL) 20
R EE/°C 25
B} [] /min 10
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Fig.1 Potential-time curves of samples under

different treatment methods
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Fig.2 Polarization curves of samples under differ-
ent treatment methods
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Tab.3 The fitting results of polarization curves

o HE AL | R R R
ib 37 5K, o
E/V (A-em?)
PR -0.5613 4.5919%x10°
AL -0.4966 2.9127x10°
B -0.4617 0.5461x10°
LR —0.4416 0.3089%10°°
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Fig.3 Impedance spectrum and equivalent circuit of sam-
ples in 3.5 wt.% NaCl solution
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Fig.4 Corrosion rate of samples in 3.5 wt.%
NaCl solution
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Tab.4 Fitting parameters of electrochemical

impedance spectroscopy

R/(Q- | RJ(Q-
em?) | em?)
MR 4296 | 103.1
L 1.895 | 152.5
R 1.801 | 205.2
EFFL-RE | 4369 | 388.4
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Fig.5 Porosity test diagrams of samples under

(d) BHAL-npsE

different treatment methods
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