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CONCLUSIONS
In Antiquity, humanity didn’t exploited ores from the basement, they used mining resources located at the surface of the soil or a few meters deep. The Iron ore processing requires

empirical, but practical knowledge of the process of reducing the iron oxides. To increase the strength of the iron was necessary to develop heat treatments or forge technologies, and

that was possible after the development of the reduction furnace,passed down from bronze metallurgy.

Damascus process produced steel with high hardness at a content of 1.6% C. It is still one of the most powerful steel and the technique used to make them it is not completely known.

Cerna Valley and Hunedoara area were important zones because allowed the people who lived in mountains to come with their products, first of all with iron, to offer it in exchange

for grains and other products from lowlands.

ABSTRACT
Iron metallurgy had a fast evolution during time, due to the technical processes that were in continuous changing, depending on humans needs. If meteorite iron was used in

the beginning, because society was afraid to exploit iron ores from the basement, since the twelfth century has been an evolution of cast iron and steel processing tools,

which are useful in the manufacture of weapons, agricultural equipment and household items. During this period there were no major changes in iron ore processing

technologies, compared to those of the Roman Age, an important contribution was observed in the organization and dissemination of knowledge for obtaining iron.

During migration period, due to the widespread of the used technologies, the discovery of new processing methods was encouraged, such as welding, which spread rapidly

in Western Europe. In the Middle Age, the main progress was in organizing metallurgical activities in workhouses, located on the shores of the running waters, depending

on the types of used furnaces. The entire European continent used the power of water, as it provided the air supply to the bellows of the thermal aggregates and started the

hammers used to beat the iron.

An analysis of the evolution of iron ore processing technologies over the historical epochs is extremely useful today in order to provide new meanings to the civilizational

journey, in order to revolutionize current metallurgical processes.
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In the Middle Age, furnaces had two basic shapes:

• the bowl furnace, horizontally built;

• the bowl furnace, vertically built .

Figure 1 – Bowl furnace developed in 

the Roman period (after Money J. H. 

et al, 1979)

Figure 2 – Medieval furnaces, with the 

internal section of 30cm (after Crossley D., 

Ashhurst D., 1968)

a – bowl furnace, vertically built, discovered 

in Bargen, Hofweisen;

b – Slavonic furnace discovered in 

Zelechovice, Czechoslovakia

Furnace architectures Iron metallurgy in the Middle 

Ages in Romania 

Figure 6 – Valea Caselor, Ghelar

(Source: Ioan R.V., Găina P.C.)
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Figure 3 – The iron lump

obtaining process in the 

furnace

Figure 4 – Section through a blade 

discovered in Japan, from the XVII 

century (after O`Neill H., 1946)

Damascene processes

Damascus steel had a high

carbon content, which

sometimes exceeded 1.6%.

Damascene process has been

introduced to solve the fragility

of steels that have a high

carbon content. Damascene is

very similar with welding

processes.

Small ingots of this steel are

turn into thin strips using a

hammer. These pieces are

welded together at a very low

temperature (e.g.: 700 °C), it

will result an inhomogeneous

structure.

Figure 5 - Map of the smitheries in Hunedoara area (after

Ioan R.V., Găina P.C.,) 1 – Nădrab; 2. Blast furnace from

Govăjdie; 3 – Superior Limpert; 4 – Inferior Limpert; 5 –

Mower Recess; 6 – Plosca; 7 – Toplița blast furnace; 8 –

New workhouse; 9 – Fanci; 10 – Cerna; 11 – Inferior Teliuc;

12 – Perintei; 13 – Bania Hunedorii; 14 – Bania Zlaști; 15 –

Runc Inferior Workhouse; 16 – Runc Superior Workhouse


