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WHAT IS WROUGHT IRON?

In its simplest definition ‘Wrought Iron’ is a speci  fic type of iron, and the traditional
material of the blacksmith, deriving its name from the word ‘wrought’, which is the
medieval past tense of the verb ‘to work’. Wrought | ron literally means ‘worked
iron’, which refers to the method of manufacturing the metal by working
repeatedly under a hammer. In the past the work of t he blacksmith therefore
became known as ‘Wrought Ironwork’, a name that has p ersisted for the art form
even though the metal in use may not be wrought iron . Today the common
material of the blacksmith is Mild Steel which is a ¢ heap industrial product lacking
many of the virtues of its ancestor.

Wrought iron is best described as a two-component me tal consisting of iron and a
glass-like slag. The slags are in effect an impurit y, the iron and the slag being in

physical association, as contrasted to the chemical alloy relationship that
generally exists between the constituents of other metals. Wrought iron is the only
ferrous metal that contains siliceous slag and it is to this slag that wrought iron owes

the properties, which are of interest to the conser vator and the blacksmith.

There are essentially two types of wrought iron;
- ‘Charcoal Iron’ — made in a charcoal fire and used f rom the Iron Age to the
end of the eighteenth century.
‘Puddled Iron’ - made from cast iron in an indirect c oal fired furnace and
used since the dawn of the modern industrial era.

Historically Wrought Iron has been worked by blacks miths, using traditional
technigues in both forging and construction, to make high end ‘Decorative
Wrought Ironwork’. Today however, the term Wrought Iron is becoming debased
and misinterpreted, as demonstrated by any Internet search, to cover all
ornamental ironwork, including cast iron and mild st eel as well as incorporating
modern construction techniques. The difference in quality and value is enormous.
Whereas it would be unthinkable to repair historic stonework with concrete or cast
stone and Portland cement, it is common for historic Wrought Iron to be repaired
using mild steel and electric welding.

For those involved in conservation work it is there fore necessary to ensure the
correct use of the term Wrought Iron and that both t he material and the working

methods are properly specified in order to ensure ap propriate repairs and like for
like quotations. A specification for such work is a  vailable free of charge for use in

tender documents from www.realwroughtiron.com




WHY USE WROUGHT IRON?

To the naked eye there is no visible difference bet ween forged bars of Wrought
Iron & Mild Steel (its modern day equivalent) howeve r Wrought Iron is not
distinguished by its looks but by its working prope rties and its resistance to
corrosion. Wrought Iron is softer to forge, asiti s workable at a higher heat than Mild
Steel making it more ‘malleable’ under the hammer. How ever it is Wrought Iron’s
superior weathering properties that are most nota ble.

While Wrought Iron does, in common with all ferrous me tals corrode in certain
circumstances, (see maintenance), evidence of its du rability and long life
expectancy is commonplace in our towns and countrysid e. Victorian town house
railings — Wrought Iron two hundred years old. Vast ornamental gateways to
eighteenth century great houses — Wrought Iron thre e hundred years old. Stone
cramps on Tudor bridges — Wrought Iron five hundred years old. The simple fact
that so much Ornamental Wrought Ironwork survives, o ften with little or no
maintenance, speaks volumes for the material.

Problems with the rapid corrosion of Mild Steel in comparison with Wrought Iron
were well known by the beginning of the twentieth c entury and this prompted
Matthew Verity, in USA to investigate. He concluded that the carbon in Steel is
responsible for its corrodibility; leading to the t  heory that removing the carbon
removes the problem of corrosion. His efforts to prod uce pure iron resulted, not in a
metal which was proven to have any resistance to cor rosion, but which was very
tough and malleable and found favour in the emerging markets for mass-
produced cold pressings; ARMCO iron. No convincing evidence was ever

produced to back up claims of the non-corrodibility of pure iron and in fact Pure
Iron manufacturers themselves make no claims to its c orrosion resistance. In fact
these same manufacturers offer other materials known as ‘Weathering Steel’ in
Britain, or ‘Corten Steel’ in the USA, for which th ey do make such claims. One of

the chief uses for Pure Iron in today’s industry is  as sacrificial anodes to protect

steelwork tanks and ships as it has been found to ¢ orrode preferentially to mild

steel.

Verity’'s examination of puddled wrought iron and mild steel was a chemical
analysis, which appears to have overlooked the pres ence of the slags. During the
manufacturing process, wrought iron does not become mo Iten, as do more highly
refined metals, so that impurities are included in th e matrix of the iron rather than
being separated and disposed of. At these high te mperatures the impurities are
turned to glass, and are commonly known as ‘slag’ co nsisting of carbides and
silicates which give Wrought Iron its fibrous struc ture; approximately 250,000
siliceous fibres appear in each cross-sectional squ  are inch of good quality wrought
iron. A specific test is required to discover slag of which Wrought Iron contains up
to 5% however it is this slag which provides wrough t iron its corrosion resistant
properties.




The slag present in the structure of wrought iron i nhibits corrosion in a number of
ways:

1. Slags themselves are non-corrodible and serve as an effective mechanical
barrier against the progress of corrosion.

2. The structure of the iron gives rise to a very roug h (microscopically speaking)
surface texture, which interlocks with the oxide la yer, be it rust or mill scale,
preventing it from flaking off the surface. The oxid es therefore act as a
protective coating preventing further corrosion.

3. Electrically speaking, where the slag appears on th e surface it acts an
insulator between the areas of reactive iron, retar ding electrolytic action.

The important corrosion properties of wrought iron are therefore due to its
impurities in the form of slag. It follows that iron and steel without the slag will not

exhibit the same corrosion resistance, and this is w hat is found in practise.
Furthermore the slag has additional advantageous in relation to traditional forging

technigues, especially fire welding.

Wrought Iron bottom stile & rail: 1858 Arc welded insert-mild steel
Bottom stile & rail: circa 1950's
Material sections still intact Material sections heavily corroded

When Wrought Iron is heated in the fire to a high t emperature the slag melts and
covers the surface of the iron in a rather similar m  anner to flux. This glassy layer
retards oxidation to the extent that the iron can b e heated rather more than purer
metal without burning and for this reason Wrought Ir on is more malleable to forge
than any other metal but more importantly this is why it is so beautiful to fire weld,
the slag acting as a flux. Smiths often comment on a property of wrought iron,
which renders it softer to forge than even pure iro n. This is brought about by the
slags, which melt within the iron at forging tempera tures and act as an internal
lubricant, reducing internal friction and hence res istance to distortion under the
hammer.




CHOOSING WROUGHT IRON

Given its limited availability and high price compar ed to Mild Steel, Wrought Iron is
not always the first or right choice for all metalwo rk projects. Wrought Iron is ideally
suited for external and traditionally forged work a nd although a number of
blacksmiths and commissioners utilise these properti  es in new work, its prime use
today is in the restoration and conservation of his toric ironwork.

Modern conservation practice insists on the replace ment of materials with like
materials (BS7913: 1998 7.3.2.4). As Wrought Iron is available for the repair and
replication of wrought ironwork, it is not appropri ate to use Mild Steel or Pure Iron. It
would, for example, be considered wrong to repair historic stonework with
concrete or cast stone and a similar principle appli es to Wrought Iron. Furthermore
it is generally accepted that mild steel be used on external work should be zinc
coating by galvanising or hot spraying. The intrica te forms and water traps of
traditional decorative 'wrought ironwork’ are notor ious hotspots for corrosion and
as neither of these zinc treatments is permissible n  or effective (explained under
protection and finishing in technical information 3 , Workshop Techniques) with
ancient work, the use of Mild Steel is effectively ruled out.

Wrought iron is available from;
Chris Topp & Company,
Lyndhurst, Carlton Husthwaite, Thirsk, North Yorksh ire, YO7 2BJ
T; 01845 501 415, F; 01845 501 072, E; enquiry@chrstopp.co.uk
W; www.christopp.co.uk

HOW TO IDENTIFY WROUGHT IRON

Wrought iron is unlike cast, in that it is not brit tle, and will bend rather than break.
For this reason, wrought ironwork is frequently far ~ more delicate, although years of
paint can obscure this. Cast iron is most frequently identified by its repetitive nature
and forms, which could be carved into a wooden patte rn, but not made by
hammer and anvil.

Telling wrought iron from mild steel is often more d ifficult for the layman, as both will
bend, and not break Frequently, however, work in mi Id steel is readily identified by
the lower standards of workmanship often used. Look for evidence of electric
welding, mild steel is often given away by more activ e corrosion, which tends to
run out of the joints and stain paintwork and stone work. This is seldom the case with
wrought iron.

Wrought iron may also be dated approximately by its texture. Until the very end of
the eighteenth century, sections of wrought iron we re derived by forging of billets
by hand or waterpower; this resulted in a more or le ss uneven surface texture, and




very sharp corners. A foreshortened view of a bar d isplays well the irregularities of
the surface. Rolled bars, on the other hand, produc ed from the beginning of the
nineteenth century, are perfectly smooth, and the co rners can display a small
radius. Nineteenth century wrought iron is known as ‘puddled iron’.

Tests for Wrought Iron;

1. Nick bend test. The sample is nicked by cold chisel or sawing to
approximately half depth and doubled back cold to sh ow the fracture.
Wrought iron will exhibit a ‘green stick’ fracture, showing the grain, whereas
steel will exhibit a smooth fracture plain.

Wrought Iron nick bend test Mild Steel nick bend test

2. Polish and examine for grain. The sample is polished in a plane parallel to the

length of the bar, and the exposed bright surface e xamined for signs of a
grain caused by linear slag inclusions.

Grain structure on an old ships anchor Magnification of grai n structure

3. Spark test. The sample is brought to an engineer’s grindstone and the
resulting sparks examined for colour and nature. Typ ically a puddled
Wrought Iron will exhibit a more or less dead reddi sh spark, whereas steel will




have more or less bursting white sparks caused by t  he inclusion of carbon
alloyed with the constituent iron. Charcoal irons, however may be confused
with steel in this test as they frequently contain large amounts of carbon.
Pure iron, while containing no carbon, can be ident ified by the absence of
grain in the nick bend test.

SHORT HISTORY OF WROUGHT IRON

Wrought iron has been used in building from the ear liest days of civilisation,
wrought iron door furniture being commonplace in Rom an times. The structural use
of iron dates from the Middle Ages, when bars of wro ught iron would be used
occasionally to tie masonry arches and domes. This us e of wrought iron in tension
guaranteed its use throughout the ascendancy of cas t iron in the canal and
railway ages, as cast iron is strong only in compres  sion. The ill-fated first Tay Bridge
was of cast iron beams tied with wrought iron. The d emand for higher dynamic
loads in bridges and warehouse buildings, and the e ver greater spans of train
sheds towards the end of the nineteenth century, le d the designers of buildings to
acquire the technology developed to build ships of iron, and create beams of
riveted wrought iron rolled sections. By the turn o f the century this had led to
buildings completely framed in wrought iron, and lat er steel girder sections, and
cast iron was once again relegated to an ornamental role.

Our main concern with wrought iron, however, will be in its application to gates
and railings, frequently given an ornamental treatmen t by the blacksmith. There
are wrought iron railings in Westminster Abbey from the thirteenth century, which,

in essence display all the characteristics, which w e have come to know as
‘wrought ironwork'. Although often lacking modern re finements such as symmetry
and sweetness of line the great age of British iron ~ work, known as the English style,
began at the end of the seventeenth century. A Fren ch fashion for the Baroque
style in gates and railings, swept the country hous  es of Britain, following the import
of craftsman by William and Mary, and the greater pa rt of our national stock of
good ironwork dates from the early years of the eigh teenth century. After the rise
of cast iron as an ornamental medium, wrought iron te nded often to take a
secondary role, owing to its comparative expense, ea ch piece being made by
hand, while castings could be repeated infinitely o nce the patterns were made.
Technically, however, the craftsmen of the age of m achines technically bettered
their forebears, as indeed they must while making mec hanical components, so
that the ornamental blacksmith work of the nineteent h century displays a
perfection of manufacture not seen before or since.

After the introduction of mild steel, cheap because of its ability to be mass
produced, wrought iron, and the craft skills associ ated with it, gradually
disappeared in accordance with the general decline of craft standards in the
twentieth century, until the last ironworks ceased production in 1974. From 1982
Chris Topp & Co. and The Real Wrought Iron Company h ave made available a




limited supply of puddled wrought iron. The subsequ ent years have brought a
steadily increasing demand, as the blacksmiths of Bri tain have slowly taken up
again the ancient skills.

Wrought Iron Gate constructed in 1715 by Robert Bak ewell, Restored by Chris Topp & Co




