
Iron making 
in Somogy County

n the iron-smelting works in Somogyfajsz, iron must have been produced for more than a decade since I more than twenty forges have been found.

The forge number 2 in the Ancient Forge Museum was built in a six by eight metre ditch, and the furnaces 
were dug in the side of the ditch. In the meanwhile, some parts of the first forge were enlarged and used. 
The bloomery iron found at number six forge and the forges, which were built but were never in use, give 
the evidence for the theory that the ironsmelting sites were deserted unexpectedly. Thus it can be 
presumed that the forges in Fajsz (Somogyfajsz) were closed down either by the reorganisations after the 
defeat at Augsburg in 955, at the beginning of the reign of Falisti (Fajsz) Grand Duke (from the 930/40 till 
about 955), or after Koppány's defeat in 997.

For iron production there was a need for: 1. iron ore (Fe2O3), 
                      2. charcoal (C),
                 3. heating of the mixture of the above mentioned two materials  

at   the temperature of 1250°C by bellows.
The chemical reaction of iron-extraction consists of the following three steps: 
1.reduction of ore, by carbon from the fuel near the air-inlets; the carbon (C) of the charcoal burns into 
carbon-dioxide (CO2),
2.carbon dioxide comes into contact with unburnt fuel and is converted into carbon-monoxide (CO),
3.carbon monoxide produced in the second step deoxidises the iron (Fe) from the ore.
The carbon (C) determinatively influences the quality and features of the iron, thus it is the most 
important and most frequent composition element.

It strongly decreases the melting temperature of the iron, increases its solidity, but moderates its 
workability. The ferro-alloys containing less than 2.0% carbon  especially when heated  can be forged 
well, however the ferro-alloys containing more than 2.0% coal cannot be forged at all or only slightly. The 
ferro-alloys containing less than 2.0% coal are called steel, and those containing more coal are called 
either crude iron or pig iron.

With the development of bellows that provides air in the bloomeries, the technology of iron smelting also 
developed. In the furnace pure iron appeared only in the form of iron lumps not at all melted. The melted 
dead rock and the iron not deoxidised of the iron ore, developed into dross.

The partly forged iron lumps found in Somogyfajsz weigh 1.72kg, 2.45kg, 2.70kg and 3.20kg. The 
bloomery furnace produces iron lumps, which are a mixture of low carbon containing iron crystals and 
dross crystals. After the furnace's clay front was removed, and the white-hot iron lumps were taken out 
from the furnace with special tools (pliers or hooks), the dross pieces were hammered out from the iron 
lumps. For keeping the iron lumps hot, reheating stoves were applied.

On the basis of the 500 bellows found in Somogyfajsz, one can conclude that there had been at least 500 
iron-smelting processes. This meant at least twelve iron-smelting processes per furnace. Counting 2kg 
iron lumps 500 times, the iron production was 1000kg, that is, one tonne. Twenty forges similar to the 
one in Somogyfajsz could have provided the amount of iron necessary for an army of 20,000. Before the 
Hungarian Conquest of the Carpathian Basin, Arabian travellers had mentioned this force in the escort 
of the Hungarian reigning Prince, which could have been even larger in the of incursions, in the first half 
of the tenth century.

Thus a furnace, similar to the one in Somogyfajsz, could have produced enough iron for the arming of a 
cavalry brigade, that is for the forging of sabres, arrow-heads, spear-heads, axes and horse-furniture, 
namely, stirrups and bridles. The iron tolls used in agriculture were also made from the bloom produced 
here.

In the iron-smelting works operating with 42 furnaces in Bodrog-Alsóbú, the first Hungarian literary 
remains of language were found on a bellow covered with runic writing.

Metallurgical tools were found in Imola and Trizs, namely, a tool for removing the slag from the gloom, 
and a curved hook for pulling out the iron lumps from the furnace; another tool, a pickaxe used for 
digging the forges was found near Kõszegfalva. The deoxidising process of smelting iron ore and the 
extraction of pure iron has not changed in its foundations during the centuries. There has only been a 
determining change in the size of the shaft of furnace, and the fuel applied (the coal/carbon/C added).

By the end of the 20th century, from the small forges that could only produce only a few kilogram of 
bloom, huge blast-furnaces with the capacity of several thousand cubic metres were developed, which 
can produce several tonnes of liquid crude-iron a day. Charcoal as fuel and the deoxidising component 
was replaced by mineral coal then coke in the 18-19th centuries, and in the second part of the 20th 
century oil and natural gas were added as supplementary fuel. By these developments, iron industry 
created a new industry, namely hydrocarbon industry. Naturally, these changes were also followed by 
general technical changes in the field of transportation and loading-up, in the operation of bellows, the 
controlling of processes, environmental protection and work safety.

The hydrocarbon industry, connected to West Transdanubian areas within the borders of Hungary, 
should be mentioned here with its technical history.

Natural hydrocarbons have been known since the early ages of Hungarian history. In Hungarian literary 
remains, the word „tar" appeared first in 1075; the word „oil" was used in 1309. Mineral oil was collected 
from natural occurrences and used as cart-grease, medication, war material, and also as lamp fuel. 
However, significant changes were caused by the appearance and use of paraffin lamps (in Hungary in 
1860), and the innovation of explosion engines.

Zala County gave place for the first Hungarian oil mining. Thus 1969, a museum for hydrocarbon 
mining was established near the Village Museum in Göcsej. The collection counts 3,453 pieces of 
technical and 100 historical objects, 1,000 pieces of fine and applied arts. About 250 metres of 
documents of industrial and technical history are exhibited in the museum. A documentation 
department, a library and a photo collection make the exhibitions complete.

Permanent exhibitions are the Open-air technical relics, Industrial exhibition, the Group of Statues and 
the Tools and implements of water mining.
(Address: Magyar Olajipari Múzem, 8900 Zalaegerszeg, Wlassics Gyula u.13.)

Those interested can visit 33 exhibitions  3 concerning with technical history  in Somogy County and 14 
museums  2 concerning with technical history  in Zala County.

Somogyfajsz, A memorial from the age of the Hungarian conquest of the Carpathian Basin

Bodgrog-Alsóbú, A tenth-century bellows with runic 
writing, a reconstruction (János Gömöri, 2001.)

The entrance of the Memorial  wooden headboards with a coat-arm-shape 
bronze relief with the symbols of a haversack

Bodrog-Alsóbú, tenth-century furnaces

Somogyfajsz, a tenth-century furnace

Somogyfajsz, the Ancient Furnace Museum (in the middle)Somogyfajsz, bellows from the end of the 10th 
century  the beginning of the 11th

Taking out the iron lump, on the basis of János Gömöri's reconstruction 

Somogyfajsz, the Ancient Furnace Museum (in the middle)

Prof. Dr. Gyula László in the Ancient Forge Museum with the picture of 
Fajsz Grand Duke
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