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ABSTRACT

Thecorrosioninhibition of Zn-Al alloysare the subject of tremendoustech-
nological importance due to the increased industrial applications of these
materials. This paper reportsthe results of weight loss measurementson the
corrasioninhibition of Zn-Al, [(Zn-Al+2%S) (Zn-Al+4%S)) (Zn-Al+6%Si)]
alloysin 1.0 M HCl in the lab temperature using sodium dodecyl benzene
sulphonate as an anionic surfactant (AS) inhibitor. The results showed that
the addition of the surfactant inhibits the hydrochloric acid corrosion of the
FourZn- Al samples. The inhibition occurs through adsorption of the sur-
factant on the metal surface without modifying the mechanism of corrosion
process. The surfactant acts predominately as cathodic inhibitor. The inhi-
bition efficiency increases with an increase in the surfactant concentration.
Maximum inhibition is observed around its critical micelle concentration
(CMC). The inhibition efficiency for the FourZn- Al samples decreasesin
the order: (Zn-Al+6%Si)> (Zn-Al+4%Si)> (Zn-Al+2%Si) >Zn-Al.
(Al+6%Si)>(Al+6%Cu)>Al.. Results obtained from the this method are in
good agreement. © 2012 Trade Sciencelnc. - INDIA
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INTRODUCTION

Designersget many advanced benefitsindesigning
the componentsfor automobileand aircraft industry
through meta matrix composites(MMCs). Thesema-
terid smaintain good strength a high temperature, good
gructurd rigidity, dimensond stability and light weight.
Thetrend istowards safe usage of theMMC partsin
theautomobileenginewhichwork particularly at high
temperature and pressure environments. For thelast
two decades particulatesreinforced MM Cs has been
themost popul ar.

Zinc-Aluminium aloy MM Cshave most popul ar
familiesbeing represented by ZA-27 dloy reinforced
with ceramic particul ates. By the addition of second
phaseinto matrix material enhancesnot only physica
and mechanical properties, but a so changethe corro-
sonbehaviour dgnificantly. InindustriesZn-Aluminium
aloysareused extensively with respect to their excel-
lent fluidity, castability and mechanical properties. For
the past few years Zn-Aluminium family of alloyshas
been used widdy among zinc based foundry dloys. Zn-
Aluminium alloyshave got many advantagesover the
a uminium based ones, especialy with respect to high
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strength with alow casting temperature. Thesealloys
havevery good tribological properties.

Structureof sodium dodecyl benzenesulphonate
Oy D
N 7

L
HzsChz T—L

W e

EXPERIMENTAL PROCEDURE

Materials selection

Zn-Al dloy, which exhibitsexcdlent casting prop-
ertiesand reasonable strength, wasused asbase all oy.
Thisalloy isbest suited for mass production of light-
weight metd casting. Thechemica compositionof Zn-
AldloyisgiveninTABLE 1.

TABLE 1: Composition of ZA-27.

Aluminium
26-27%

Zinc
Balance

Copper
2-205%

Magnesium
0.01-0.02%

SiCisusedasreinforcement intheformof particu-
lates.. It has got alayered structure. It has a specific
gravity of 2.55, with hardness of 6.0 on the Mohr’s
scde.

Compositepreparation

Theliquid metdlurgy route using vortex technique
isemployed to prepare the composites. A mechanical
stirrer was used to create the vortex. The reinforce-
ment materia used was SiC particul atesof Szevarying
50-80 um. The weight percentage of SiC used was 2-
6 welght percentagein steps 2%. Additionof SICinto
themolten Zn-Al dloy met wascarried out by creating
avortex inthemelt using amechanical stainless steel
gtirrer coated with a umina(to prevent migration of fer-
rousionsfromthedtirrer materid tothezincdloy). The
stirrer was rotated at a speed of 450 rpm in order to
create the necessary vortex. The SiC particles were
pre heated to 200°C and added in to the vortex of
liguid melt at arate of 120 g/m. The composite melt
wasthoroughly stirred and subsequently degassed by
passing nitrogen throughthemelt at arate2-31/minfor

threeto four minutes. Castingswere produced in per-
manent mouldsintheform of cylindrical rods. [ Diam-
eter 30mm and length 150mm] Thematerial was cut
into 20x20mm piecesusing an abrasive cuttingwhed.
Thematrix aloy adso cast under identical conditionsfor
comparison.

Specimen prepar ation

The sampleswere successively ground using 240,
320, 400 and 600 SiC paper and were polished ac-
cording to standard metallographic techniques and
dipped inacetoneand dried. Thesampleswereweighed
up tofourth decima placeusing dectronic bdanceand
a so the specimen dimensi onswere noted down using
Vernier gauze.

Corrosion test

Thecorrosion behaviour of Zn-Al aloy was stud-
ied by immersion test. Thestaticimmersion corrosion
method was adopted to measure the corrosion | oss.
Acid chloride corrodent was used to characterize the
corrosion behaviour. 1M hydrochloric acid wasused
for this purpose. 200 ml of the prepared solution was
taken in abeaker. Sampleswere suspended in the cor-
rosvemediumfor different timeintervadsupto 96 hours
in the steps of 24 hrs. Add sodium dodecyl benzene
sulphonateintermsof ppm. To minimizethe contami-
nation of the agueous solution and lossdueto evapora:
tion, the beakerswere covered with paraffin paper dur-
ing the entiretest period. After the specified timethe
sampleswerecleaned mechanicadly by usngabrushin
order to removethe heavy corrosion depositson the
surface. Thecorresponding changesinthewel ghtswere
noted. At |least three samplesweretested and average
vauewastaken. Corrosion rateswere computed using
theequation
Corrosionrate: =534 W/DAT mpy

whereW istheweight lossingms, D isdensity of
the specimeningm/cc, A isthe areaof the specimen
(inch?) and T istheexposuretimein hours.

RESULTSAND DISCUSSION

Effect of test duration

The corrosionrate mpy measurement asafunction
of exposuretimeinthegaticimmersontesisshownin
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CORROSION TEST IN 1M HCL
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Figurel: givesthecorrosion rate of compositeswith differ -
ent per centageof SiC compositesreinforced with SiC par-
ticulates
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Figure?2: Micrograph of Zn-Al + 2% SiC After Corrosion
test

theFigure 1. Thetrend observedin al the cases show
decreasein corrosion with increaseintest duration.
It isclear from the graph that the resistance of the
composite to corrosion increases as the exposure
timeincreases. Thiseliminatesthe possibility of hy-
drogen bubbles clinging onto the surface of the speci-
men and forming apermanent layer affecting the cor-
rosion process. The phenomenon of gradually de-
creasing corrosion rateindicates the possible passi-
vation of thematrix aloy. De Salazar explained that
the protective black film consists of hydrogen hy-
droxy chloride, which retards the forward reaction.
Castleet. a. pointed out that the black film consists
of aluminium hydroxide compound. Thislayer pro-
tectsfurther corrosionin acid media. But exact chemi-
cal nature of such protectivefilm still isnot deter-
mined.

—=== Pyl Paper
Effect of SiC content

From the Figure 1 it can beclearly observed that
for both ascast and composite, corros onrate decreases
monotonically withincreasein S C content. Inthe present
case, the corrosion rate of the compositesaswell as
thematrix alloy is predominantly dueto theformation
of pitsand cracks on the surface. In the case of base
alloy, the strength of the acid used induces crack for-
mation onthesurface, which eventudly lead to thefor-
mation of pits, thereby causing thelossof materia. The
presence of cracksand pitson thebase aloy surface
wasobserved clearly. Sincethereisno reinforcement
providedinany form thebasedloy fallsto provideany
sort of res stanceto theacidic medium. Hencethewel ght
lossin caseof unreinforced alloy ishigher thaninthe
case of composites.

SiC beingthe ceramic remainsinert andishardly
affected by acidic medium during thetest and is not
expected to affect the corros on mechanism of thecom-
posite. The corrosion result indicatesan improvement
in corrosion resistance as the percentage of SiC par-
ticulatesincreased in the composite, which showsthat
the SIC particulatesdirectly or indirectly influencethe
corroson property of thecompostes. B.M.Sathishet.d.
who obtained similar resultsin glass short fiber rein-
forced Zn-Al aloy compositesreported that the corro-
sonresistanceincreaseswithincreaseinreinforcement.

Wu.Jinaxin et.a intheir work on corrosion of alu-
minium based particul atereinforced MM Cs, Satethat
the corrosion isnot affected to asignificant extent by
thepresenceof SIC particulatesinauminium, whereas
the particul ates definitely play asecondary roleasa
physical barrier asfar asMMC corrosion characteris-
ticsareconcerned. A particulate actsasaphysicd bar-
rier totheinitiation and development of corrosion pits
and dso modifiesthemicrostructure of the matrix ma-
teria and hencereducestherate of corrosion.

CONCLUSON

The SIC contentinZn-Al aloysplaysasignificant
roleinthe corrosionresistanceof thematerid. Increase
inthe Cocentration of sodium dodecyl benzenesulpho-
nate will be advantageous to reduce the density and
increaseinthestrength of the alloy, but the corrosion
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resistanceisthereby significantly reduced.

Zn-Al MM Cswhen reinforced with SIC of weight
percentage from Oto 6 percent could be successfully
produced by liquid melt metalurgy technique.

Therate of corrosion of both the alloy and com-
posite decreased with increase in time duration.
Thecorrosion rate of the compositeswas|ower than
that of the corresponding matrix alloy.
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