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CORROSION PROTECTION OF MILD
STEEL BY SOL - GEL ZIRCONIA COATINGS

Ll Haibin ,LIANG Kaiming ,MEI Lefu,GU Shouren
( Department of Materials Science and Engineering, Tsinghua University, Beijing 100084)

ABSTRACT Zroonia coatings were deposited on mild steel by sl - ga method. The temperature de-
pendence on phase structure and morphology of coatings were investigated by X - ray diffraction
(XRD) and scanning electron microscope (SEM) . The eectrochemica corroson of mild sted was eval-
uated through potentiodynamic polarization curves without and with zirconia coatings. The results show
that the coatings heat - treated at 800 and 400 for 1h have good corrodon res stance ,and i ncrease the
life time of the mild sted by afactor of 6.3 and 2. 4 ,repectively. In contragt ,the coating obtained at
600 have no postive &fect on the corroson res stance of the substrate.
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Fig.1 XRD pattern of zirconia coatings on mild sted heated to
various temperatures for 1h
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Fig. 2 SEM micrographsof mild sted with zirconia heat - treated in an argon atmosphere at
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Fig. 3 Potentiodynamic polarization curves recorded at 1 mV/s ,
in deserated 1 mol/L HO agueous lutions on mild ZrO,
ded.a,as- recdved;b,c and d,heat - treated at 400, b
600 and 800 for 1hin an argon atmosphere. ac d
Table 1 Hfect of heat treatment of coating on e ectrochemical '
: . L 400 ,ZrOs
corrosion parameters obtained from polarization
curves ( Figure 3) '
Hest treatment - Eor Rp CR '
Temperature, mv Q- cm? mpy ’ (8] ,
As recaived 460 40 276 ' '
400 420 82 115 3
600 475 42 270
1 400 , Zro;
800 498 299 44
Ecrr - 0Orrosion potentia , Ry :polarization resstance ,CR:corroson 600 ' ,
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