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Influence of Current Density on Corrosion Resistance of
Electroplated Zinc Coating of Magnesium Alloy Deposited
from Choline Chloride -Urea Ionic Liquid

WANG Wei' > CHU Qing-wei' LIANG Jun' DAI Jian ~feng’
(1. State Key Laboratory of Solid Lubrication —Lanzhou Institute
of Chemical Physics Chinese Academy of Sciences Lanzhou
730000 China; 2. Faculty of Science Lanzhou University of
Technology Lanzhou 730000 China) . Cailiao Baohu 2013 46
(08) 01 ~04( Ch). A choline chloride —urea ionic liquid bath
was adopted to deposit Zn coating on AM60B Mg alloy. The influ—
ence of current density on the morphology and microstructure of
as —plated Zn coating was investigated with a scanning electron
microscope an energy dispersive spectrometer an X —ray diffrac—
tometer and a thickness gauge. Moreover the corrosion resistance
of as —plated Zn coating was evaluated based on measurement of
electrochemical polarization curve. Results showed that the grain
size of electroplated Zn coating increased with increasing current
density and the amount of pores in as—plated Zn coating declined
therewith. Besides the corrosion resistance of the Zn coating in—
creased initially and declined later with increasing current densi—
ty. Particularly the Zn coating obtained at a current density of
5.0 mA/cm® was uniform compact bright and free of defects
showing good adhesion to substrate and possessing the best corro—
sion resistance.

Key words: electroplated zinc coating; AM60B magnesium alloy;
choline chloride —urea ionic liquid; current density; adhesion;
corrosion resistance

Effect of Silicon Dioxide Content in Low —Temperature Iron
Plating Bath on Wear Resistance and Corrosion Resistance
of Iron-Based Composite Coating

YANG Sen LI Yan-li ZHANG Na( School of Mining Technolo—
gy Liaoning University of Engineering and Technology Huludao
125105 China) . Cailiao Baohu 2013 46(08) 05 ~07( Ch) . A
proper amount of SiO, as well as a small amount of MnCl, and
NaCl was introduced into low+temperature iron plating bath to de—
posit Fe-based composite coating on the surface of mild steel (45
steel) . The wear resistance microhardness deposition rate and
corrosion resistance of as —deposited Fe —based composite coating
were measured with relevant Chinese national standard methods
and the influence of SiO, content in the plating bath on the per—
formance of as—deposited composite coating was investigated. Re—
sults showed that the microhardness and wear resistance of Fe —
based composite coating significantly rose with increasing content
of Si0, in the plating bath and the corrosion resistance of the
composite coating slightly declined therewith. In the meantime
the content of SiO, in as—deposited composite coating rose with in—
creasing content of SiO, in the plating bath; and the composite
coating deposited from the plating bath containing 30 g/L SiO,
had a slightly reduced deposition rate and the best comprehensive
performance.

Key words: Fe-based composite coating; SiO, content; wear re—
sistance; microhardness; deposition rate; corrosion resistance

Comparison of Performance of Electrodeposited Lead -Silver
Anode and Cast Lead -Silver Alloy Anode

ZHOU Song-bing' GUO Zhong —cheng' > CHEN Bu —ming' *
HUANG Qian'( 1. Faculty of Metallurgical and Energy Engineer—
ing Kunming University of Science and Technology Kunming
650093 China; 2. Kunming Hengda Technology Company Litd.
Kunming 650106 China) . Cailiao Baohu 2013 46( 08) 08 ~
11( Ch) . Pb-0.8% Ag anode was prepared on the surface of Al

substrate by electrodeposition. In the meantime conventional Ph—
0.8% Ag alloy anode for a comparative study was also prepared
by casting. The electrochemical properties microstructure and
morphology of as —prepared Pb—Ag anodes were comparatively in—
vestigated based on measurements of galvanostatic polarization
curves cyclic voltammetry curves and electrochemical impedance
spectra as well as X—ay diffraction analysis and scanning electron
microscopic observation. Results showed that as compared with
conventional cast Pb-0.8% Ag alloy anode electrodeposited Pb—
0.8% Ag alloy anode was more compact and uniform and con—
tained a higher content of PbO, while it possessed better corro—
sion resistance and electric conductivity as well.

Key words: electrodeposited lead —silver alloy anode; cast lead —
silver alloy anode; electrochemical properties; corrosion resist—
ance; electric conductivity

Pitting Corrosion Resistance of Rare Earth Conversion Film
on AZ63 Magnesium Alloy Influenced by Aging

WANG Ji —min' CHEN Lin' > WANG Ning —ning' CHEN
Chang—guo' (1. College of Chemistry and Chemical Engineering
Chongging University Chongging 400044 China; 2. College of
Material and Chemical Engineering Sichuan University of Sci—
ence and Engineering Zigong 643000 China) . Cailiao Baohu
2013 46(08) 12 ~14( Ch). AZ63 Mg alloy was immersed into
the mixed solution of lanthanum nitrate and cerium nitrate to gen—
erate dual rare earth ( La and Ce) conversion film. As—obtained
rare earth La—Ce conversion film was then aged for different dura—
tion. The pitting behavior of the aged rare earth conversion film in
3% NaCl solution was evaluated based on measurements of cyclic
voltammetry curve and polarization curve as well as observation by
scanning electron microscopy. Results indicated that aging treat—
ment helped to improve the adhesion strength to substrate com-
pactness and uniformity of rare earth conversion film thereby sig—
nificantly improving the corrosion resistance of the Mg alloy. Par—
ticularly the corrosion resistance of the conversion film increased
initially and then decreased with the extended aging duration. The
conversion film after 48 h of aging was compact and had high ad-
hesion force as well as good corrosion resistance showing a
breakdown potential of —1.418 V as well as shallow pitted holes.
Moreover pitting corrosion of the rare earth conversion film was
more easily induced at a high current density; and it needed 480
s and 300 s to induce pitting corrosion of the rare earth conversion
film under an inductive current density of 0.4 mA/cm” and 1.5
mA/cm’.

Key words: rare earth La—Ce conversion film; magnesium alloy;
aging; inductive pitting; corrosion resistance

Preparation of +y — Glycidoxypropyltrimethoxysilane Self -
Assembled Film on Stainless Steel Substrate and Evaluation
of Corrosion Inhibition Performance of the Film

LI Min-ya WANG Hai -ren QU Jun—e CAO Zhi -yong CHEN
Feng NIE De —jian( Faculty of Materials Science and Engineer—
ing Hubei University Wuhan 430062 China) . Cailiao Baohu
2013 46(08) 15~ 17( Ch). 430 stainless steel ( denoted as
430SS) was separately pretreated with two kinds of routes and
then immersed in the solution of y —glycidoxypropyltrimethoxysi—
lane ( denoted as GPTMS) to generate self —assembled film. The
corrosion resistance of the GPTMS self —assembled film on 430SS
pretreated with two different routes was compared in association
with Fourier transform infrared spectrometric analysis electro—
chemical measurements and scanning electron microscopic ob—
servation. Moreover the influence of self —assembled time on the



