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Conductivity and Tribological Properties of Electroplated
Silver Coating Based on Copper Substrate

CHEN Jun-huan, XIA Yan-qiu, CAO Zheng - feng ( School of

Energy Power and Mechanical Engineering, North China Electric
Power University, Beijing 102206, China). Cailiao Baohu 2016,
49(10) ,01~04( Ch). In order to improve the conductivity and
tribological properties of electrical contact materials, silver coat-
ing was prepared by electroplating on copper substrate. The elec-
trical conductivity of coating was tested by circuil resistance lest-
er, and the tribological property was evaluated by high speed re-
ciprocating [riction and wear tester, respectively. In addition, the
scanning electron microscopy ( SEM) and energy - dispersive X -
ray spectroscopy (EDS) were employed to analyze the wear sur-
faces and typical elements. Results showed that the silver plating
could improve the conductivity of the substrate material and obtain
the lowest contact resistance. Lubricating greases could improve
antifriction and wear resistance property, and the silver coating
under lubrication conditions had the best tribological perform-
ance, owing to the antifriction and wear influence ol solid film/
grease composile lubrication.

Key words: electroplated silver coaling; copper substrate; anti-
friction and wear resistance; contact resistance; solid film/grease
composite lubrication

Corrosion Behaviours of Thermal Spraying Aluminium Coat-
ing for Offshore Engineering

LIU Cun' ,ZHAO Wei-min®, CHEN l'lnng-_\‘u;( 1.Offshore Oil En-
gineering ( Qingdao) Company Lid., Qingdao 2665200, China;
2.China University of Petroleum, Qingdao 266500, China; 3.Re-
search Center of CNPC Fushun Petrochemical Equipment Inspec-
tion and Supervision, Fushun 113000, China). Cailiao Baohu
2016,49(10) ,05~08(Ch).

(0235 steel substrate by using thermal spraying, based on the ap-

Aluminum coating was deposited on

plication of thermal spraying aluminum coating ( TSA) on the off-
shore steel structures. Electron probe micro - analysis ( EPMA)
was used to analyze the element distribution features of Al, 0, Cl
and Fe of the coating cross -section after immersed in 3.5% Na(l
aqueous solution for 30 d. The potentiodynamic polarization curve
was used to test and fit the corrosion current density of coating be-
fore and after hanging strip corrosion test. Moreover, the coating
electrochemical corrosion failure process was studied by electro-
chemical impedance spectroscopy ( EIS). Resulls showed that
corrosion medium could penetrate into the inner coatings along the
pores or inclusions, observed by EPMA. The original coating po-
tentiodynamic polarization proved obvious passivation phenomenon
of Al coating, which was related to the strong adhesion of corro-
sion products AI( OH), and the existence of Al, O, film. During
the test process, the EIS of Al coating presented four stages of
pitting initiation, acidified hydrogen in pits, coating becoming
sacrificial anode and rapid development of pits cluster, and the
equivalent circuit models of impedance corresponding to each
stage were fitted by ZsimpWin software.

Key words: thermal spraying aluminum coating; corrosion electro-
chemistry; offshore engineering; steel structures; electrochemical
impedance spectroscopy

Effects of Different Anions on Aniline Electropolymerization
LIU Xiao-qing, WANG Wei( School of Chemical Engineering and
Technology, Tianjin University, Tianjin 300072, China). Cailiao
Baohu 2016,49(10) ,09~ 13 (Ch). It is reported that the struc-

tures and properties of polyaniline materials have close connection
with polymerization conditions. During the process of aniline elec-
tropolymerization, different anions have varying degree of influ-
ences on the nucleation and the formation rate of polyaniline
films. The aniline electropolymerization process was studied by
cyelie voltammograms  ( CV ) and  electrochemical impedance
spectrometry (EIS) on the Au electrode in different acid solutions
doped with anions such as NOj ,S07,Cl,Clo; and PO;". Sub-
sequently, the principles of polymerization were further analyzed
by using the proposed electrical equivalent circuits.  Results
showed that the key step for aniline electrodeposition was the oxi-
dation of monomer aniline to its cation radicals, and the order
from difficulty to easiness of the anions dissolved in different elec-
trolytes for aniline oxidation to cation radical was NO; >S05 >
C10;>Cl™> PO . Particularly, the reaction had the lowesl resist-
ance in the solution contained PO} | due to the notable catalytic
effect of PO; .

Key words: electropolymerization; polyaniline; anions; electro-
chemistry

Inhibition Effect of N- (2 - Hydroxypropyl) Chitosan Doped
Polyaniline on Carbon Steel in 0.5 mol/L HCI

GUO Ying, LIU Bo( College of Science, Civil Aviation University
of China, Tianjin 300300, China). Cailiao Baohu 2016,49(10) ,
14~17(Ch).
(HPCS - PANI) were synthesized by chemical oxidation method
with using N - (2 - hydroxypropyl ) chitosan ( HPCS) and aniline
(An). Subsequently, the products were characterized by Fourier

N- (2 -hydroxypropyl) chitosan doped polyanilines

transform infrared spectroscopy ( FTIR ), which proved that the
products were HPCS-PANIL Then weight - loss method and elec-
trochemical method were applied 1o study the corrosion inhibition
of HPCS upon Q235 mild steel in 0.5 mol/L HCL. Results showed
that HPCS-PANI could be used as an absorptive inhibitor which
complied with Langmuir adsorption isotherm upon carbon steel
surface. When the concentration was 50 mg/L., the inhibitor effi-
ciency of HPCS-PANI on Q235 carbon steel could reach the max-
imum 88.94% in 50 mg/L.

Key words ; inhibitor; N - ( 2 - hydroxypropyl ) chitosan; polyani-
line; weight -loss method; electrochemistry; Q235 carbon steel

Effects of Direct Stray Current on Surface Morphology and
Electrochemical Behavior of X65 Steel

YANG Chao, CUI Gan, LI Zi-li, ZHANG Cheng-bin, ZHAO
Ya-lei ( Provincial Key Laboratory of Oil and Gas Storage and
Transportation Security, College of Pipeline and Civil Engineer-
ing, China Universily of Petroleum, Qingdao 266580, China).
Cailiao Baohu 2016,49(10) ,18~22( Ch). In order to explore
the interference effect of direct stray current on the corrosion of
pipeline, three electrodes system was built to test polarization
curves and electrochemical AC impedance spectra ( EIS) of work-
ing electrode under various DC conditions, and the morphology of
corrosion surface was observed by confocal microscope and stereo-
scopic microscopes. Resulls showed that with direct stray current
density increasing, the corrosion potential and corrosion current
density increased. However, when the DC density reached to 100
A/m’ , working electrode was passivated, and the corrosion po-
tential and corrosion rate declined. With applied current density
increasing, the inductance loop disappeared gradually and turned
into Warburg impedance. When DC current density reached to




