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Fig.1 TEM observation of the typical microstructure

in an as-deposited nickel sample

(a) bright–field TEM image (b) statistical dis-

tributions for thickness of the twin lamellae
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Fig.2 X–ray diffraction patterns for cast nickel and

nano–scale twin nickel coating
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Fig.3 Potentiodynamic polarization curves for the

nano-scale twin nickel coating and the cast nickel

in 0.1 mol/L H3BO3 + 0.025 mol/L Na2B4O7

buffer solution
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Fig.4 Mott–Schottky curves for passive films formed

on (a) the nano–scale twin nickel coating and

(b) the cast nickel at different film formation po-

tential for 30 min in 0.1 mol/L H3BO3 + 0.025

mol/L Na2B4O7 borate buffer solution
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Table 1 Semiconductor parameters of passive films

formed on nano–scale (ns) twin nickel coat-

ing and cast nickel at different film formation

potential for 30 min in 0.1 mol/L H3BO3 +

0.025 mol/L Na2B4O7 borate buffer solution

Na / cm−3 , ×1020

ESCE / V cast Ni nano–scale twin Ni

-0.3 55 96
-0.2 21 39
-0.1 6.7 7.7
0 2.2 4.9

0.1 1.4 3.6
0.2 1.1 3
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Fig.5 Na–Ef curves and their fitting curves as a func-

tion of film formation potential of the passive

film formed on (a) the nano-scale twin nickel

coating and (b) the cast nickel in 0.1 mol/L

H3BO3 + 0.025 mol/L Na2B4O7 borate buffer
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Fig.6 Lss–Ef curves and their fitting curves of the pas-

sive film formed on (a) the nano–scale twin nickel

coating and (b) the cast nickel in 0.1 mol/L
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ELECTROCHEMICAL CORROSION BEHAVIOR OF NICKEL

COATING WITH HIGH DENSITY OF NANO–SCALE TWINS

ZHANG Yi 1, MENG Guozhe 1, SHAO Yawei 1, ZHANG Tao 1, WANG Fuhui 1,2

(1. College of Materials Science and Chemical Engineering, Harbin Engineering University, Harbin 150001;

2. State Key Laboratory for Corrosion and Protection, Institute of Metal Research,

Chinese Academy of Sciences, Shenyang 110016 )

Abstract: A nickel coating with high density nano–scale twins has been synthesized on Q235 steel by using

pulsed electrodeposition technique. The potentiodynamic polarization measurements were performed on nano–

scale twin nickel coating and cast nickel in 0.1mol/L H3BO3 + 0.025 mol/L Na2B4O7 buffer solution with pH=

8.4. The results indicated that both samples showed auto–passivated behavior, while nano-scale twin nickel

coating possessed higher corrosion resistance and better passive property than cast nickel. The effect of nano–

scale twin structure on the properties of passive film was investigated in terms of thermodynamics and kinetics

by using Mott–Schottky relationship and point defect model (PDM). It demonstrated that nano–scale twin

structure has little effect on the defect density, but has great effect on the diffusion coefficient (Dm). It is the

main cause to the formation of a thinner, more compact and higher corrosion resistant film on the nano–scale

twin nickel coating.

Key words: nano–scale twin, passive film, Mott–Schottky relationship, defect diffusion coefficient


