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Abstract:ElectrodepositedZnandZn-Fealloyhasbeenappliedwidelytoprotectsteelfromcorrosion, buttherearestillsomeprob-

lemsneedtobesolved, suchaspollutionofpassivation, lowcorrosionresistance, highhydrogenembrittlement, etc.Inthispaper,

Zn-Fe-SiO2 compositematerialshavebeensynthesizedfromsulfatebathbynon-cyanogenplatingtechnology.Corrosionresistance,

porosityandhydrogenembrittlementofZn-Fe-SiO2 compositematerialshavebeentestedandthesedatahavebeencomparedwiththe

propertiesofZnandZn-Fealloy.TheresultsshowthatcorrosionresistanceandallotherpropertiesofZn-Fe-SiO2 compositematerials

aresuperiortoZnandZn-Fealloy, andthiskindofnon-passivationenvironmentallybenignmaterialshasagreatfutureinapplica-

tion.
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Enormouseconomiclostandsocialhazardare
causedbymetalcorrosion

[ 1]
.ElectrodepositedZnand

Zn-Fealloyhasbeenappliedwidelytoprotectsteel
fromcorrosion, buttherearestillsomeproblemsneed
tobesolved, suchaspollutionofpassivation, lowcor-
rosion resistance, high hydrogen embrittlement,
etc

[ 2 -5]
.

Zn-Fe-SiO2 compositematerialshavebeensynthe-
sizedfromsulfatebathbynon-cyanogenplatingtech-
nology.Corrosionresistance, adhesion, porosityand
hydrogenembrittlementofZn-Fe-SiO2 compositemate-
rialshavebeentestedsystematically, andthesedata
havebeencomparedwiththepropertiesofZnandZn-
Fealloy.

1　Experiments

TheZn-Fe-SiO2 composite materialswith Fe

2.5% andSiO2 0.5%areelectrodepositedfromsulfate
bath:FeSO4· 7H2O30 g/L, ZnSO4· 7H2O50 g/L,
( NH4 ) 2SO4 60 g/L, C6H8O7 · H2O 30 g/L,
Al2 ( SO4 ) 3 · 12H2O6 g/L, ascorbicacid, 2 g/L,

SiO2 30 g/L, pH2.5 ～ 3, currentdensity2.5 A/dm
2
,

temperature20 ～ 30℃.

2　ResultsandDiscussion

ComponentandpropertiesofZn, Zn-Fealloyand

Zn-Fe-SiO2 compositecoatingswiththesamethickness

( 21 μm) arelistedintable1.
Tab.1　ComponentandpropertiesofZn, Zn-Fe

alloyandZn-Fe-SiO2 compositematerial( 21μm )

Testeditem Zn Zn-Fe Zn-Fe-SiO2

Component/% 2.5( Fe)
2.5( Fe)

0.5(SiO2 )
Redrusttimeunder

neutralsaltspray/h
200 180 300

Corrosionrateofcoatings
dippedinneutralsalt

solution/ (μm· a-1 )

30 ～ 40 20 ～ 24 12 ～ 16

Corrosionrateofcoatings

inatmosphere

/ (μm· a-1 )

1 0.5 <0.2

Porosity/ ( N· cm-2 ) 5 ～ 20 1 ～ 3 0 ～ 1

Hydrogen
content/%

0.00128 0.00457 0.00091

Fromtable1, itcanbeseenthat:

( 1) ThecorrosionresistanceofZn-Fe-SiO2 com-

positematerialsunderneutralsaltsprayisapproximate-

ly1.7 timesasZn-Fealloy, and1.5 timesasZncoat-

ing..

( 2) ThecorrosionresistanceofZn-Fe-SiO2 com-

positematerialsdippedinneutralsaltsolutionisap-

proximately1.6 timesasZn-Fealloy, and2.5 timesas
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Zncoating.
( 3) ThecorrosionresistanceofZn-Fe-SiO2 com-

positematerialsexposedinatmosphereismorethan2

timesasZn-Fealloy, andmorethan5 timesasZn
coating.

( 4) Zn-Fe-SiO2 compositematerialshavelower
porosityandhydrogencontentthanZnandZn-Fealloy.

MorphologiesofZn, Zn-FealloyandZn-Fe-SiO2

compositecoatingareshowninFig.1.

Fig.1　MorphologiesofZn, Zn-Fealloyand
Zn-Fe-SiO

2
compositecoating (SEI)

AsseenfromFig.1, Zn-Fe-SiO2 compositecoatinghas
themostuniformandfinestcrystal, soitshowsthebest
property.

3　Conclusions

PropertiesofZn-Fe-SiO2 compositematerialsare

superiortoZnandZn-Fealloy, andthiskindofnon-
passivationenvironmentallybenignmaterialshasagreat
futureinapplication.
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摘　要:镀锌与 Zn-Fe合金广泛用于钢铁零件的防护, 但是仍存在钝化液毒性大 、 环境污染严重 、 耐蚀性低 、 氢脆高等不

足。本文采用无氰电镀技术制备了 Zn-Fe-SiO2复合材料, 并测试了 Zn-Fe-SiO2复合材料的耐蚀性 、 孔隙率和氢脆性等综合

性能, 同时与电镀 Zn及 Zn-Fe合金进行了对比。实验结果表明:电镀 Zn-Fe-SiO2复合材料的耐蚀性及其它综合性能均优于

镀锌与 Zn-Fe合金, 无需钝化处理, 环境友好, 应用前景广阔。
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中图分类号:TG174.4

209


