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ABSTRACT

Corrosion rate (Progressive) of mild-steel (MShczand aluminum have been determined under outcloditions
of exposure at Tithal (South Gujarat) representmgnarine environment. Mild steel (MS), zinc andnaihium
plates exposed during November-2005 indicates smrorate of 122, 55 and 2.1 mg/sq.dm for one mergosure
period and 3305, 1227 and 25.9 mg/sq.dm for tweloaths exposure period. Mild steel panels expusetitally
suffer less corrosion than those exposed at aneanl45°. The resistivity towards the environmeaswn the
increasing order of mild steel < zinc < aluminiu@orrosion rate of these three metals was found niorainy
seasons than the rate of winter and summer season.
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INTRODUCTION

The corrosiveness of a marine environment dependbi® topography of the shore, wave action at thélme,
prevailing winds and relative humidity. Marine atspberes are usually highly corrosive. The principdprit in
marine atmospheres is the chloride’@n derived from sodium chloride. The main fastevhich aggravate or
catalyze the corrosion process are sea salts &atoveehumidity. It is known that the corrosion pess can occur at
relative humidities as low as 35% [Hence, the extent metal corrosion is a functiosaidf and humidity in the air

[2].

The present study was carried out in the maringremwment under outdoor exposure at Tithal (Distlsdé)
situated in South Gujarat. This area is three meatlmve the mean sea level and about 0.25 km away the
Arabian Sea.

MATERIAL AND METHODS

Test plates of mild steel, zinc and aluminium hineefollowing chemical composition:

a) Mild-stee : C (0.038%), Mn (0.265%), S (0.015%), P (0.011%)(8012%), Cr (0.021%),Mn (0.006%), Al
(0.033%), Cu (0.011%), Sn (0.002%), Ni (0.0115%]) Be-rest.

b) Zinc : 99.39 % purity, Pb (0.03% Max), Cd (0.02% Maxjde (0.01% Max.).

¢) Aluminum : 99.09 % purity and Si (0.53%).

Test plates are individually mounted on a woodeak.r&pecial care should be taken that they weretradally
insulated from surrounding metallic stand. The feanas placed in parallel outdoor fully exposed dbom on the
ground level making an angle of 45° towards thézomtal plane. Another set of mild steel (MS) panekre fully
exposed vertically.
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Twenty four specimens of each metal (mild steelc Znd aluminium) were exposed at the same tireeduring
November 2005). After completion of exposed pertbé, progressive weight loss of metal was deterchit®, we
get successive corrosion rates for one month, twoths, three months upto twelve months. Similaahpther set
was exposed during March 2006.

All tests were carried out in duplicate and meatheftwo values were taken. After exposure perisd plates were
wrapped in plastic bags and brought to the laboydto cleaning. Different cleaning solutions aoectean different
metals. Hudson used Clark’s solution [3-4] to remoust from mild-steel made by 2% .8h (antimony Oxide),
5% SnC} (stannous chloride) in concentrated HCI (100 milo@am temperature with constant stirring abou205-
minutes. Zinc plates are derusted by 10% {ant@l about 0.2 gm BaGh distilled water (100 ml) at 25°C for about
2 minutes [5] Corrosion products on aluminium plates were remdwedsing the solution of concentrated HNO
containing CrQ (chromic acid, 50 mg/lit) at a room temperatunedbout 10 minutes [6]

RESULTSAND DISCUSSION

M eteorological and pollution data: Generally, the rain starts in June and continuguBeptember. Total annual
rainfall was found 1817 mm in 2006 and 2114 mm@02 March, April, May and June are the hot momththe
year, whereas December, January and February asideoed as cold months. Average maximum and mimmu
temperatures are about 308 K and 290 K respectiRdiative humidity is higher than the critical hidity value
(70%) for corrosion of iron [7] for six months inyaar 2006 and in 2007 (Fig.1). A sulphation rateswneasured at
marine station (Tithal) ranging from 9.6 to 19.8 B8@y/sq.dm/month (Fig.2). A sulphation rate of 0.03 mg
SOy/sq.dm/day (0.9 mg Sf3g.dm/month) is usually accepted as representatickean-air [8]

The sulphation rate of different locations wereesbied as follows: 35 mgftday SQ at Cuba (coastal) [9], in
Ibero- American region 22-marine atmosphere sho@sp8llution about 10 mg/fiday [10] and 3.6 to 11.1 mg
SOy/sq.dm/month at Liesegang [14hd 7.2 tdl3 mg S@'sg.dm/month at Dumas [12]

Mild Sted (MS): MS plates exposed in winter months indicates tiatcbrrosion rate increases slowly up to seven
months (i.e. up to may-2006) and then it increasgdtly for another five months (i.e. from Junedg@o October-
2006).The corrosion rate of mild steel indicate® Tg/sq.dm for one month and 3305 mg/sq.dm for Vevel
months exposure period.

Similarly, plates exposed in summer months (i@nfiMarch-2006) shows corrosion rate increases safid seven
months (i.e. from March-2006 to September-2006nth remain almost steady for further two monthes. from
October-2006 to November-2006) (Fig.-3).

Positional effect: The results indicate that the panels exposed edlstisuffer less corrosion than those exposed at
an angle of 45° (Table-1).

Zinc: The observation of first set of zinc metals exposedvinter month (November-2005) indicates that th
corrosion rate increases slowly up to seven moitasup to May-2006) and then it increased rapathain for
another five months (i.e. from June-2006 to Octed#6). The corrosion rate of zinc indicates 55sggim for one
month and 1227 mg/sq.dm for Twelve months expoperéd. Another set of plates exposed in summertimon
(March-2006) indicates corrosion rate increasesdhagor seven months (i.e. from March-2006 to sepber-
2006), then it steady for further four months (frem October-2006 to January-2007) (Fig.-4).

Aluminium: Aluminum plates exposed in winter months (i.e. Nuber-2005) indicates that the corrosion rate
increases slowly up to seven months (i.e. up to-RI236) then it increased rapidly for another fivenths (i.e.
from June-2006 to October-2006) (Fig.-5). The csion rate of aluminium indicates 2.1 mg/sq.dm foe anonth
and 25.9 mg/sq.dm for Twelve months exposure period

Another set of plates were exposed in summer mdnthsfrom March-2006). The corrosion rate incesagapidly
for seven months (i.e. from March-2006 to SepterZf€)6), then it remain almost steady for furtheefmonths
(i.e. from October-2006 to Febuary-2007) (Fig.-5).
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Fig. 3 Progressive corrosion rate (CR) of mild steel under outdoor exposure at Marine environment
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Fig. 4 Progressive corrosion rate (CR) of zinc under outdoor exposure at Marine environment
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Fig. 5 Progressive corrosion rate (CR) of aluminium under outdoor exposure at Marine environment

CONCLUSION

The resistivity towards the environment was initteeasing order of mild steel < zinc < aluminiude, we can say
that aluminium or aluminium coated sheets woulddietter performance compared to mild steel or.zinc
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