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Abstract - Present paper involves the studies on corrosion resistance properties of Al 7075/SC metal matrix
composites (MMCs) in acid medium. The liquid melt metallurgy technique using vortex method was utilised
to fabricate MMCs. Pre heated but uncoated silicon carbide particulates of 50-80 micro metersin size are
added to the matrix as reinforcement. Al 7075 containing 2, 4 and 6 weight percentage of silicon carbide is
prepared. Corrosion tests were conducted by weight loss method for different exposure time where 1N HCI
was used as corrodent. The corrosion rate of MMCs was lower than that of matrix Al 7075 alloy under the
corrosive atmosphere.
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| ntroduction cast iron. Al 7075 alloys have been used in beaand
Designers get many advanced benefits in designingushing application as a replacement for bronzeigawing
the components for automobile and aircraft industnpugh  to their low cost and equivalence or superior penfmce: "
metal matrix composites (MMCs). These materialsntagn ~ Aluminium alloy have a relative high strength comgghato a
good strength at high temperature, good structtigidity, ~ Zinc or aluminium alloy with a low melting tempeuae "
dimensional stability and light weight™ The trend is towards Hence this Al 7075 is the matrix alloy in the pretseesearch.
safe usage of the MMC parts in the automobile engihich ~ Very little research has taken place so far witpeet to the
work particu|ar|y at h|gh temperature and pressureenVironmental behaviour of these Al 70758”0y5 Him of
environment§’ For the last two decades particulatesthe present research is to study the corrosionepties of
reinforced MMCs has been the most popular. these Al 7075 alloys reinforced with ceramic parttes like
SiC and computer simulation of the results. Aciddiaen was
Aluminium alloy MMCs have most popular families selected to conduct the corrosion properties ofehalloys.
being represented by Al 7075 alloy reinforced wggramic Acid chloride of unit normality was selected asrodent.
particulates. By the addition of second phase imatrix
material enhances not only physical and mechanicaMaterial and M ethods
properties, but also change the corrosion behaviour Al 7075 alloy, which exhibits excellent casting
significantly. In industries Aluminium alloys aresed properties and reasonable strength, was used as dilay.
extensively with respect to their excellent flujditastability = This alloy is best suited for mass production ghtiveight
and mechanical properties. For the past few yearmifsium metal casting. The chemical composition of Al 7GBYy is
family of alloys has been used widely among zinsdda given in Table 1.
foundry alloys. Aluminium alloys have got many adtages Table 1 Composition of ZA-27.
over the aluminium based ones, especially witheeisfp high _ _ i
strength with a low casting temperatUfeThese alloys have | Aluminium | Copper | Magnesium|  Zinc
very good tribologic;al propert?é%.These alloys are also used [Balance 2.205% 0.01-0.02%  26-27
to various wear resistant application. Lo ét%found that ZA
alloys are having better properties than coppemalium and

85



Mamatha G. P. et. al Int. J. Res. Chem. Environ. Vol. 1 Issue 1 July 2011(85-88)

SiC is used as reinforcement in the form of paldims.. It has
got a layered structure. It has a specific graeity.55, with
hardness of 6.0 on the Mohr's scale.

Composite preparation

The liquid metallurgy route using vortex technitjue
is employed to prepare the composites. A mechasidaker
was used to create the vortex. The reinforcemeignmhused
was SiC particulates of size varying 50-80 pm. Tieaght
percentage of SiC used was 2-6 weight percentageeins
2%. Addition of SiC in to the molten Al 7075 allogelt was
carried out by creating a vortex in the melt usaingrechanical
stainless steel stirrer coated with alumina (to vené
migration of ferrous ions from the stirrer materialthe zinc
alloy). The stirrer was rotated at a speed of 480 in order to
create the necessary vortex. The SiC particles prerdneated
to 200°C and added in to the vortex of liquid nala rate of
120 g/m. The composite melt was thoroughly stireedl
subsequently degassed by passing nitrogen thrdwegimelt at
a rate 2-3 I/min for three to four minutes. Castingere
produced in permanent moulds in the form of cylicalrrods.
[Diameter 30mm and length 150mm] The material was c
into 20x20mm pieces using an abrasive cutting whéké
matrix alloy also cast under identical conditionsr f
comparison.

Specimen preparation

The samples were successively ground using 24
320, 400 and 600 SiC paper and were polished aicepid
standard metallographic techniques and dippedétoae and
dried. The samples were weighed up to fourth decpizce
using electronic balance and also the specimen rdiloes
were noted down using Vernier gauze.

Corrosion test

The corrosion behaviour of Al 7075 alloy was
studied by immersion test. The static immersionrasion
method was adopted to measure the corrosion losgl A
chloride corrodent was used to characterize theosimm
behaviour. 1N hydrochloric acid was used for thispose.
200 ml of the prepared solution was taken in a beak
Samples were suspended in the corrosive mediuwifferent
time intervals up to 96 hours in the steps of 24. hro
minimize the contamination of the aqueous solutod loss
due to evaporation, the beakers were covered vataffin
paper during the entire test period. After the Hettime the
samples were cleaned mechanically by using a hrushder
to remove the heavy corrosion deposits on the cerfahe
corresponding changes in the weights were notedleagt

Results and Discussion

Fig 1 gives the corrosion rate of composites with
different percentage of SiC composites reinforcét ®iC
particulates.

Effect of test duration

The corrosion rate mpy measurement as a function of
exposure time in the static immersion test is shaomrihe
Figl. The trend observed in all the cases showedser in
corrosion with increase in test duration. It isaclédrom the
graph that the resistance of the composite to simno
increases as the exposure time increases. Thisnaties the
possibility of hydrogen bubbles clinging on to therface of
the specimen and forming a permanent layer affgctire
corrosion process. The phenomenon of graduallyedesang
corrosion rate indicates the possible passivatiothe matrix
alloy. De Salazaf explained that the protective black film
consists of hydrogen hydroxy chloride, which regarthe
forward reaction. Castle et. Rlpointed out that the black film
consists of aluminium hydroxide compound. This faye
protects further corrosion in acid media. But exawtmical
nature of such protective film still is not detenmil.

Effect of SiC content

From the Fig 1 it can be clearly observed that for
both as cast and composite, corrosion rate de@ease
monotonically with increase in SiC content. In theesent
case, the corrosion rate of the composites asasetie matrix
0alloy is predominantly due to the formation of ptsd cracks
on the surface. In the case of base alloy, thengtineof the
acid used induces crack formation on the surfackictw
eventually lead to the formation of pits, therelausing the
loss of material. The presence of cracks and pitshe base
alloy surface was observed clearly. Since therends
reinforcement provided in any form the base allaysfto
provide any sort of resistance to the acidic medidence the
weight loss in case of unreinforced alloy is higtiean in the
case of composites.

SiC being the ceramic remains inert and is hardly
affected by acidic medium during the test and isexpected
to affect the corrosion mechanism of the compositee
corrosion result indicates an improvement in cadoms
resistance as the percentage of SiC particulatmedsed in
the composite, which shows that the SiC particalalieectly
or indirectly influence the corrosion property ohet
composites. B.M.Sathish et.Bf! who obtained similar results
in glass short fiber reinforced Al 7075 alloy corsjies
reported that the corrosion resistance increas#s ingrease
in reinforcement. Wu.Jinaxin et-ain their work on corrosion

three samples were tested and average value was.tak of aluminium based particulate reinforced MMCs testthat

Corrosion rates were computed using the equation
Corrosion rate: = 534 W/DAT mpy
Where W is the weight loss in gms, D is densitytlo¢

specimen in gm/cc, A is the area of the specimaatf) and T
is the exposure time in hours.
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the corrosion is not affected to a significant ektey the
presence of SiC particulates in aluminium, where #w
particulates definitely play a secondary role aghysical
barrier as far as MMC corrosion characteristicscangcerned.

A particulate acts as a physical barrier to théiation and
development of corrosion pits and also modifies the
microstructure of the matrix material and henceuced the
rate of corrosion.
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One more reason for the decrease in corrosiongate
the intermetallic region, which is the site of @mion forming
crevice around each particulates, which may be tue
formation of magnesium inter- metallic layer adjsicto the
particulate during manufacture as discussed byskoraa®.
Mclntyre!’ et.al. further showed that the magnesium inter-

metallic compounds are more active than the all@trim
Pitting in the composites is associated with thetip#ate
matrix interface, because of the higher
concentration in this region. With increase in timpiting
would continue to occur at random sites on theiqddte
matrix interface. The active nature of the crevisesuld
cathodically protect the reminder of the matrix aesitrict pit
formation and propagation.

Conclusion

The SiC content in Al 7075 alloys plays a significa
role in the corrosion resistance of the materiaréase in the
percentage of SiC will be advantageous to redueedénsity
and increase in the strength of the alloy, but ¢berosion
resistance is thereby significantly reduced.

Al 7075 MMCs when reinforced with SiC of weight
percentage from O to 6 percent could be succeggitdduced
by liquid melt metallurgy technique.

The rate of corrosion of both the alloy and comigosi
decreased with increase in time duration.
The corrosion rate of the composites was lower tinah of
the corresponding matrix alloy.
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Figure 1 givesthe corrosion rate of composites with different percentage of SIC

compositesreinforced with SIC particulates
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