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23rd February 1994

DBr. Niranjan Joshi

Centre for Ecological Science
Indian Institute of Science
Malleswaram

BAMNGALDRE - %&0 012.

Dear Joshi,

Thank you very much for getiing the material xeroxed. I
have recieved il from Darshan Shankar. I am quite SOrrYy
that my trip had been pre—poned due to reasons beyound
my control and for Lhe inconvenience caused 1o you.

Kindly send me a reprint of the following paper -
Joshi,N.V. and Gadgil,M. 1991. On the role of refugia
in promoling prudent use of biological resources.
Theor. Popul. Biol.40.211-22%9.

With best wishes,

Yours sincerely,

yil

A.V.Balasubramanian.
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INVESTIGATION INTO INDIGENOUS TECHNIQUES
OF METALLURGY WITH SPECIAL REFERENCE TO
IRON AND STEEL TECHNOLOGY

SUMMARY

OBJECTIVE

The objectives of this project were to -

1. Make a survey of literature relating to this area

2. Undertake field surveys to locate artisans who have a knowledge of the process of

Traditional Iron and Steel making and

Reconstruct and characterise the traditional process both under field conditions and in the
laboratory.

LITERATURE SURVEY

The survey of literature reveals that -

1. Indian Iron and Steel has been famous at least since the Roman times and exported to

several parts of the World till the Eighteenth century.

The Traditional process of Iron and Steel making suffered a decline after the Eighteenth
century due to various reasons including - extensive deforestation, levy of repressive taxes
under the colonial rule and loss of control of thelocal community over the forest resources.

Various attempts to reproduce the superior Indian Steel and discover its "secret” had been

made in England, France and Russia since the Eighteenth century and these efforts
continued in Russia till the turn of this century.

Traditional Iron and Steel making and studies on it receded into the background during
the end of the Nineteenth century.

Recently there has been a revival of interest in Traditional techniques of Iron and Steel
making due to a number of reasons (outlined later).

FIELD SURVEY

The highlights of the field work are summarised as follows -

1. Adetailed survey was takenup in Tamil Nadu. Itrevealed that there were no artisans today
who havea living knowledge of the smelting process and it appears to have ceased around
the turn of the century. Many families of Traditional Iron smelters are now engaged in

Ironsmithy, reworking scrap Iron etc. Heaps of slags and crucibles are scattered widely in .
hundreds of villages all over the state.




In Kerala, preliminary field work enabled us to identify Mallapuram as a prospective area
to locate artisans. A detailed survey of Mallapuram resulted in locating several artisans

who were part of teams that were involved in smelting Iron as recently as forty to fifty
years back.

Selected localities in Karnataka in the Mysore District and around Bangalore were sur-
veyed. While no artisans could be found who have a knowledge of smelting, it was
observed that the town of Chennapatna which was famous for producing Steel wires (used

as strings in the Veena) had still at least one member of a family which was practising this
art, till recently.

A visit was made to Ghatgaon village in the Raigad district of Madhya Pradesh - this is a
rare instance known to us of a village where artisans are still smelting Iron in an unbroken
tradition continuing to this very day. The Iron smelting was observed and recorded.

A visit was made to Bishunpur in the Gumla District of Bihar and the Iron reconstruction
was observed and recorded.

A survey was undertaken in and around Varanasi in regions were Traditionally the Agaria
tribesmen were smelting Iron. While no smelting was found to be in progress now, a
number of artisans were located who have a knowledge of the Traditional Iron smelting
techniques and who can reconstruct the furnace if suitable assistance is provided.

RECONSTRUCTION AND CHARACTERISATION

1.

The Traditional furnace of the Malabar design was reconstructed at the Poonthavanam
village in the Malabar district of Kerala. Several smelting cycles were performed but no
significant amount of Iron could be recovered. The construction needs to be modified and

improved.

A furnace of the Bishunpur design was reconstructed and the process characterised in
collaboration with the Department of Metallurgy at the Indian Institute of Technology,
Bombay. Several trials were performed and Iron was smelted. Various parameters could

be studied including - effect of composition of charges, ore to fuel ratio, effect of airflow,
addition of fluxing material etc.

A reconstruction of the small furnace of Southindian design was performed at Madras in
collaboration with the Department of Metallurgy at the Indian Institute of Technology,
Madras. In the preliminary trials the smelting was successful and iron could be recovered
- but only in poor yeild. Trials need to be continued.

CONCLUSION

India has had a flourishing and widespread technology of Iron and Steel that was in
existence till the Eighteenth century which declined during the colonial period.

Our survey reveals that even today there are artisans in Kerala State who have a living
knowledge of this process and with whose help furnaces have been reconstructed.

Several communities of such artisans still exist in various other parts of India including
Uttar Pradesh, Madhya Pradesh and Bihar.




The basic process of smelting can be reproduced both under field conditions and laboratory
conditions to obtain the Iron.

Besides the smelting of Iron there are artisans who are skilled in a wide variety of metal
working and metal shaping activities including - Heat treatment, production of Steel wires,

production of metallic mirrors, production of various tools and implements including
agricultural tools etc.

RECOMMENDATIONS FOR FUTURE WORK

Field trials need to be continued at Kerala to reconstruct and characterise Iron by the
furnace of Malabar design. Characterisation under laboratory conditions must be taken
up both of the furnaces of the Bishunpur model and of the Tamil Nadu model to work out
conditions under which Iron can be obtained in optimal yeild and of satisfactory quality.

Characterisation of other metal shaping and metal working operations such as - production
of metallic mirrors, production of Steel wires, processes used for metal shaping, metal
forming, heat treatment and other such procedures need to be studied in detail.

Field work needs to be undertaken in various other States on a larger scale to locate artisans

who have a living knowledge of this process so that they can form the nucleus for future
efforts. ‘

Attempts should be made to produce the Traditional Indian Wootz steel with the help of
our artisans.

A techno-economic survey should be taken up in selected areas to find out the spectrum
of Iron and Steel articles currently in use, uses that they are put to as well as Traditional
metal working artisans in terms of their numbers and types of skills that they have.

THE IMPORTANCE AND FUTURE PROSPECTS OF THIS LINE OF WCRK

There isa World-wide revival of interest in reconstructing and characterising Traditional Iron
makingand particularly Traditional Indian Ironand Steel making. Itis significant thatat present
there are at least three different laboratories just in United States of America where efforts are

in progress to reproduce Traditional Indian Wootz Steel. Study of Traditional metallurgy opens
up the following possibilities -

iz

The setting up of decentralised cottage scale Iron smelting industries.

Production of alloys that have certain special properties such as - corrosion resistance and
superplasticity.

The possibility of evolving a technology starting from the Traditional process that makes

optimum use of our own resources - not only of the ores and fuels but also the knowledge
of our artisans and

The use of the Traditional skills of our artisans in the modern as well as the Traditional
sectors to suit today’s needs. ;




