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New insights on the corrosion of the Delhi iron
pillar based on historical and dimensional analysis

R, Bolasubramardat

The Rhistary af the Delhi iron pillar has been crivically reviewed fo show that the pillar s been
exposed to e enviromment of Delhi for only the lase 800 vears. Dimensional and historical
analysis of the pillar indicates that it way oviginally buried wp o the start of the smooth sarface
section. Tle changes in the buvial level af the pillar over the centuries hay been explained. Rea-
soms for the severe soll-line corrovion sccnrring at a distance af 1.5 from the botgom of the pillar
five been addresved.

THE wen pillar corrently situated o the Quwwat-ul-
Talam mesque (Figure 13 acar the Quiud Minar ar Mew
Delhi kes auracted the awention ol metallurgists and
archacelogisis for s excellent resistange o dorrosion,

The Trelhi iron pillar s o classic produet of the foree
welding technique that was emploved by ancient Indians
Lo manuletire Targe iron objects'. The iron Tequised
lor fabricution was received in the forn of lumps

The theores which have been proposed w explain s
supericr corrosion resistance can broadly be classiliod
ol two categories: the envicommental ™ aod material*™"
theories. According e the proponeis of the environ-
ment theary, the mild climate of Delhi is responsible Tor
the corrosinn resistance of the Delhi iron pillar as it &5
known (hat the relstve oty ot Delhi docs nol cx-
ceed TOS% for significant pericds of time in the }'ear‘,
which therelore resulis i overy mild corrosion of the
pi!]sr. On the other hand, several inw:sligmnrg Tsave
stressed the importance of the materal of construction
as the primary canse Tor ity corrosion resistance, The
aleas proposed in this rexard wee the relatively pure
compogition of the iron us.nd", presence of phosploras
anck absence of SMn in the iron’, its slag enveloped
mctal grain H[ILHLILIICS.. and passivity enhancement in the
presence of slog porticles™, Other theories 1o explain
the corrnsien resistance are also to be found in the lie-
erature like i mass metal elfeet’, inilial exposure o an
alkaline snd  ammonizal environment’, and  surfuce
coatings  provided do ihe  pillar after  manafaciere
EharEingI and slag coal ingp,'l and during vse {couling with
clurified butter’). That the material of constrcion may
be the important factor in determining the commosion re-
sistance of wncient Indian ron 1z attested by the pres-
cnce of ancient massive iron objocts located in arcas
where the relauve huondity s hegh Tor significant per-
ads a0 the vear {for example, the icon pitlar at Dhar in
Madbya Pradesh, the dron bBeams in the Surya temple ar
Konarak in coastal Orissa und the iron pillar at the
Meokumbika  Toermple s Kollur  sitwated in the
Eodachadri Hills in the Western Ghats).
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Figare 1. The Detht iron pillar focaced at e Crutub Minar complex
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