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The term ”Z/f‘ouyﬁ/ iron" includes the concepls 0/[0/1111291'0(/ and noltched cast
ron. for many /)eop/e. i becomes Synonym o/ abind '0/ arl which is tred to the past,
or even an extinct art. In /&C/ lhis vrewporn! rs 7(1[9‘//}/ limited and even so wrong,
since in recent years /f)l many artisls and artisans the /)/'00/(1011'0/2.5 0/ Dlacksmith
have been known as rebirtl and renewed interests. As all the other materials, the
iron also bears a /1).';/01'7 o/ ups and downs, ()/211'1}zy which the iron sometimes p/aye(/ '
a /ea(/my role and somelimes a supporling role, in compartson witt all the other
materials 0/ ‘Aiyﬁesl value. (l//)on J///é/'en/ eras when the iron was used, if has
1112(/@1‘y012e a progressive evolution /)‘()m lhe constitutive element 0/‘31'172/)/9 utensils
to a material suitable /01 decoration and more precious /)/'0(/&1('/1'0/25. The apogee 0/ ‘
Dlacksmith creation is the 501‘07(19 era, (/é//‘/'ny which the architecture innovales
and becomes the dance 0/ ‘/;)/'ms and o/‘/(wfs/e(/ decorations. I comparison the
previous eras are characterized as the most aus/eri/y.
i%ﬁ5&%rd@wm7nﬂydmam/WﬂMW&aukﬂm@hu&d&wﬁhapme
/}‘om when un (‘)I‘/UIZG/Q//(/ very /éw e am/)/e.s survrved. 7//)91' a short /(11’/21'117 back
to the classic and linear .sﬁa/)e.s, which are less allractive to the B/acé.smi!ﬁ, the
/1561‘/// .s‘/y/e 1'/20(17(11'a/es a new season and makes the /)/'oo/ucl.v o/!ﬂis material a
51? suceess.

This volume s dedicated to Dr. Arch. Truno Gonzato., whose love /01 the
Dlacksmith made fis company, Ttalran 712(/}15/1‘y ][*/@/é/y‘o CSp% become the
un(/zls‘/)u/e(/ leader around the whole world.

:Z&yuﬁoZkKTA/
R BIESYTBAMBEZIMIMANES. SREAKRE, BERELNKT —FMZAR, EUFRTEE, EEELEF

HIX— R AEZRERE, BEERHRN, BALLFTFSZARMFIZENAARRRRE—NELANEN. SHOFZ
MR—, BHBL2hd—RERR. EHEKTHR, SHEZMEEHNMRELL, EENELEETA, ENXTLERA. B

EREMRE, BREOMRMRREARFIE-LHERE, FREHAFERTFAIBRTZ 20908 REKSRERENH
HEERRME. Flfl, KA RUERE—E. ERRNY, BRIZERTEREN, BPREASHE, THBKR

ABFRN AN IMT DUEMEIL EHK, RELELHNERREES . HEEANRAFTEEGHRZH M,
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Thhe greal parls o/‘//ze present works e_\C/lz.s‘lk/G/(/ 5@/01:7 lo the Ttalian
7/2(/{1.;//y Tron Art r%})7/. The company has 7/'0/2/9(/ the authorization
in order fo publish this book and disseminate the art of Dlacksmith.
‘7Aere/(‘)/'e, the reproduction, b y any means, 1n any title or /(‘)1' any /)ersona/
reason, 1s /)/‘0/1/517()J. even in a /)a/‘//a/ way.

Ttalran 7)}(/(1.3‘/1'} Tron Art CS/)7/ o/ Mr. Sonzato was establistied in
1971, /51'y1}2y lhhe /)/'0(/(/('/.3‘ witl dedication and constant /)/'o/é.s.w'ona/
enthusiasm. 7))91'/2y a proneer o/ the Dlacksmitl culture, the Sonzato
/szz'/z/ has attended most ()/ the international events o/ 1hiis sector, /ea(/)'ny
/‘a‘s/u'on, ideas and also the /)/'od(/c//'on.? o/})e/fécl (/ua//'/y.

Now Ttalian ,7/2(/(15//7/ Tron Art (\‘/) A is not ruz/y the leader in ((J(//'r)/)e.
witlh show rooms located in (;e'/'ma/zz/, 7)'(1/}('(), r})/)a[n and (Scan(/)'nau/a,
but also around the whole world, with branches in America, Drazil,
Russia and C,S‘z})ya/)o/ e.

The /1»()/'/7)[0('0.5' presented in this book are llzc)l'e/z/ a 5/(1/('/5 y/dnc'e of the
productions of Ttalian Z}(/{/.s'//y Tron Art rS/) A For more 1'12/(‘)/'/720/1'0/2,
/)/ea.,\‘e /'e/él' lo therr website: wanw. a/'/e/é/'/'(). com.

XEZ2MMBRBLU R BRARFIRZE TWHRAS] ., 1ZA SRR AR HIRAS, FES%E
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One of the oldest decoration techniques, which we saw the trace
in 13th century, is forging on the die or hammering. This process
is applied by using one or more steel dies. The dies have different
shapes and the metal plates are deformed according to the die’s
shape. Another technique of the decoration is etching with acid.
Especially from 15th century to 18th century it is widely used to
decorate the armors and other objects that require some refined
processes, like casket or other precise steel instruments.

The acid is engraved into the paintings and the rest of the metal
plate is covered by glass. Etching is an ancient technique of
decoration and widely used in 17th and 18th century for steel
objects. The painting is engraved with a steel graver which is more
resistant than the decorated work piece. The depth of incision is
limited by the strength of the material, but it is specially used for
some delicate workpeices of doors and windows and some very
specialized blacksmiths products.

The process of tempering is applied with burning heat after a
sudden cooling. This application can protect the material from
rust and also produce some colorful decorative effects on the

SZHEHETZ, ABREREBIERBREMN
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locks, caskets or weapons.

Another technique, which is used especially for the silver and
copper workpieces and sometimes also for the iron products, is
repoussage. With it, the thin metal laminates, like iron piece, can
be covered with a less resistant material and moulded with die
until it obtains an ideal shape. And niello technique: an engraved
design is filled with a mixture of copper, silver and sulfur; after
being heated up, the inlay becomes black and contrast from the
bright and clear base.

"

The niello technique is also called as “ technique of Tula’
homonymic Russian city, which was renowned center in 17th and

18th century.

Now let's discuss together the general characteristic of the iron,
both the availability and problems during the production. The
homogeneous iron has a feature of avoiding being more fragile
and harder. This characteristic also enables the iron to easily be
processed with hammer after being heated and then cooled

down immediately.
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If the iron contains some phosphorus, sulfur, arsenic, copper or
any other impurities, it will become fragile and even broken when
being heat processed. Instead if it contains some phosphorus,
the iron can be processed on the heat, but it will become fragile
when being worked on a cold end and will be broken very easily.
The presence of calcium or other impurities will take away from
the malleable iron the feature of being able to be welded directly.
That's why the welding of iron, and generally speaking the
blacksmith art, has realized a significant progresses in the entire
steel industry and also in the regions which owns a lot of nice
minerals.

As we implied before, the so-called “native” iron has the only
minim quantity in nature. Usually it combines with nickel and
other elements. It's quite common that in the mixture, we cannot
distinguish which is body and which is container.

The pure iron is very malleable. It has a density of 7.86g/m3,
melting point is 1529 ° and boiling point is 2450°. With carbon
and silicon, the iron will magnetize easily and even faster. So it's
widely used for the induction devices. It has three allotropes that
transform from each other according to the temperature changes.

The iron is the metal which has the most technical appliances,
thanks to the facts that the features can vary greatly with even just
a little more other elements or through some thermal treatment.
The possible variations should happen to tenacity, hardness,
elasticity, dilatability resistance to the chemicals, magnetic
properties and etc.

MBHPEEH. . 8. @HMEAR, cENAIBFLETERBENS
B, HENAE L, SMATUMNALE, BERAEZEMNANTIRFLETEER
SR, —EERHEGARNGESEHUREHNTHBEYE, DEBRETEAEER
%, XEREHTE, EFETERBUKTER, BEEIMNGEZVARLE SRR
FRZEHhRELMT —REARTHHERER

MAETXER, FREMASEERL. BFKTEERIHMEBTR. AMIE
W, EEGT, RERSBFMTEREE, BRTEZESY

GG RN, ENEBER7.860/m3, BEE1529° |, #AE2450°
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The pure iron is never used for a technical purpose, but the iron is
usually used combing with carbon, magnet, vanadium, tungsten,
molybdenum, etc. The tensile strength of the iron floats from 314
to 412 N/mma2. A precious characteristic is iron’s forgeability; the
malleability is connected with ferrite crystal: smaller they are,
more malleable the iron is. Soft iron is a product of iron and steel
with small amount of carbon and even some scoria. Soft iron is
susceptible to weld itself.

In ancient times in order to prepare the soft iron, people used
Catalan system, which processes directly the mineral in a bloomer
(Catalan forge) with charcoal. The carbonic oxide is formed
and together with glowing charcoal, it reduces the mineral in a
metallic iron; it releases small pulpy masses, which are extracted
from bloomer and are welded together into a large mass. The large
mass is then hammered to get rid of the scoria. In this way the
iron will be very pure, but the process is very long and expensive.
Around 17th century, the iron starts to be processed directly into
cast iron, which should eliminate extraneous elements through
oxidation at high temperature. For the purpose of following
different methods, for example “Bergamo” forge, in a bloomer
similar as Catalan forge, the charcoal gets burning and when it
is in full combustion, the cast iron is added piece by piece and
mixed into bladesmithing (containing iron oxide).

In this way people burns also silicon, manganese, and carbon,
when iron oxide detains sulfur and phosphor. In this way the iron
is separated, quite pure in small masses which can be mixed again
into a large mass with hammering.

TV AZNSEHRBARAEYS, RESBEAN—LHMTE, 0%, €. #l. 8
FEE. HBHNIMAEEEAE314N/MmM2~412N/mm2, SHREERHFHER CHTR
M. XE5HHRREEX. REE), FNTRMESE. RGPESELERNTE,
ZTRIE

HEITRBREK, AMIB—FEHAMBEFTRITRENREE, BAERSH
(MFFIHF) A, MA—ERK, EENTIMHT Y. ERHN—FALETIRR L4
TYREREESS%. REFPREER—L/NEE, BREARRER— SR B
BT, £BREE, BEMA. XM ERENSHRE, BEFEIRE
Fhdic, #AEE. EI7THEESR, AMIBRINTASEH%, BESEEACLERER
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In the process of “puddling’, instead people use coke and
reverberatory whose base is coated with iron ore (iron oxide).
The reverberatory is maintained at a temperature between
the melting point of cast iron (around 1100°) and that of iron
(around 1500°). The oxygen of iron oxide of the base and that
of the air make carbon and sulfur burn and also oxidize silicon
and manganese. Gradually the cast iron is losing the carbon, its
melting point is going up and the products are made in mass.

Wi

/|
i

This operationis applied by keeping the mass in constant agitation
by means of iron rods through the appropriate hole of the furnace
from the workers. Also here the iron, which is gradually formed, is
releasing the doughy lumps that can be collected and gathered
into a larger mass by hammering.

With theinvention ofrotarykiln, people eliminate the inconvenient
stirring of the masses by hand. This kiln is made from a center
where the carbon burns in a cylindrical furnace called “stove”
or “egg’, which is revolving above rolls and holds in the rotary

wBEEIES, WEAERIREF, REFNER ELSE RS (H1k
%) o RENFAEEAFSESS (BS1100° ) FESK (BR1500° ) HESRz
B, EAHMETPNED FEFNNR. AL, BNEATENG. fthEsk
REORR, SRS RET BT, RER DT

PO TANBHEFEREN EEMNEHHTL, FHHRHESR
T, DRE—DINIR, BERIE, RENKREE DRGSR

EI#PE AR, R T F THFKRARE. REPIZERA “KP” = “8
B MEMKER, PO0sBTREwRE, e, BUEREE, KT LERE
Wi, PR ERTAAEL BREHSIN, PFEBENENIIETHRE, HikF
MR ETER, BT AT RIEEBR.

FIEAMNX I BN B PR, SMEFRIETEEAARTE, Afl

X 89 Sk BE T

movement on the horizontal axis by means of a toothed wheel.
The furnace of cast iron is coated inside with refractory material;
the liquid iron is applied when the oxidizing flame is passing from
the attached furnace; the cast iron is gradually losing its carbon
and is transformed into iron mass which can be extracted and
hammered.

Recently people attempt to re-acquire iron directly from the ore,
but instead of using the charcoal as in the Catalan method, they
use the fuel (hydrogen and carbon monoxide produced from
coke).

This process is cheaper than old Catalan, and make more pure
products.

Very pure iron is then obtained by electrolytic solutions of
sulphate or ferrous chloride. The anodes are given by plates of
iron or steel and the cathodes have different forms depending on
the products you want to achieve.

The fracture surface of a good iron must be clear grey and
in a fibrous structure. The tests for tension, compression and
elongation are very important for the evaluation of quality; a
good iron must be able to bend many times without breaking.

The test should be done on an iron block with a V-groove: take
a test material with 20cm length and about 0.8cm diameter. It is
beaten by ahammerin order to have a shape of V; itis straightened
and bended again, butin an opposite direction as before and then
straightened still. The piece must remain intact. The test should be
made through heat or cool.

Other tests are made in 1200—1300°C: the rod is bended itself
repeatedly; itis cracked apart and two flaps part away. If the iron is

FinfERA—FSRUAR ( MERPIRES—F 1Lk )
RTTALLEZNINRZ RUTAELFIE, HBNBEREREEED.

RANKZHMBRANI AT KNEREERIKGH . KRNI ER,
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R I I — DV MR SR BT B—54K20cm. HEZH0.8cmayil
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good, it shouldn't be broken up. Or on a sheet of iron in test, some
holes are punched near the end of the blade. It should neither
be parted nor be split after being folded over itself on the point
where it was perforated.

Finally the bar whose diameter is half of the length, placed upright
on an anvil, must be able to be beaten until shrunk by one-third of
its length without any cleavage.

Now let's see some practical rules for operations related to the
manufacture and the maintenance of iron.

The first are real recipes, which were still adopted in the first
decade of our century by each blacksmiths products, regarding
burnishing, nickel, silver and gold of iron.

Today these rules begin to become rare and mystery formulas as
those of necromancers. But many veteran artisans still adopted
them.

A good solution to platinize the iron is as following: 3 liters water,
nitric acid 60g, copper sulfate 100g, nitric acid 140g, iron tincture
15g, corrosive sublimate 135g, alcohol 130g.

The objects are coated with this solution by sponge. And they are
left to dry for 30 hours and then a stiff brush is used. Then brush
again second coat of the same material. And wash away with
boiling water and make them dry immediately. The burnished
objects are preserved with a light coat of linseed oil or varnish.

To nickel iron through immersion, in case of small objects which
DEARER. FHHFHREFASHERY. ENHNS%RRER, SFTA—LER. BIEE
FAEREEAKITEZ M, SRR ARUR

FRGENERAKEN _Sz—, BFAEITE, BNEKEN=SZ—,
FERAEEARE

WE, IEBNF-LES5HNFREFIRTFE <AL FRAN
BEEFRNANE—LEFTY, XETZHE20HLFH10E, BB ZEAT
BT R, BERE, 8. ERTNETH%
SREILETZELTBHMMENL, BEFT—HEH
PEER
TENE—MRESE %,
%HE159. F3K135g. ZBEE130g.

RESBrERrREAESERERE, NETRA30/)\H, AEERFRE
Ao BiEE, REFRERE, BBKORERIRNT. EtENEBHRRESR L

AIREEZNFIZE

JEBIK3L. fEER60g. FRER60g. FHEREHR1409.

are difficult to deal with the electrolytic system, the procedures
are the followings: the nickel sulfate is dissolved in a solution of
12% zinc chloride and it is heated until getting boiled and put in
an earthen vessel. The objects to be nickeled are immersed for
an hour and then get dried by plaster powder and brushed for
polishing.

To prepare a powder capable of nickeling the iron and any other
metal with simple scrubbing:

Mix nickel powder 30g, sulphate of ammonia 40g, magnesium 4g.

Clean and rub the objects with little powder distributed on a wet
cloth.

For silver plating: rub the object with a piece of flannel which is
soaked in the following mixture: distilled water 20g, hydrochloric
acid of ammonia 15g, sodium chloride 55g, potassium 40g, silver
chloride 30g.

For the gilding of iron and steel: to dissolve gold chloride 2g and
potassium ferrocyanide 20g into 200g water. Prepare separately
maximum saturated solution of potassium; by mixing together,
two solutions become the liquid of gold plating which must be
diluted with little water.

The pieces to be gilded are immersed in this solution: the
greater or minor intensity of the gilding depends on the time of
immersion; the objects extracted from the solution should be
rinsed in acidulated water with sulfuric acid and rubbed with a
cloth.

L FRAFRE0RE AT RE

FENTHREMABHBAIILE, WISXRARBNARNEL. TRUT: BR
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To remove the rusts, there are three diverse techniques,
according to the conditions of objects. The preservation of
pieces which are seriously corroded and completely covered
with rusts (generally archaeological is always
delegated to some specialists, who mostly apply a procedure
called “stabilization”.

objects)

If the objects are just partially rusted or covered with unsightly
traces of paint, people will use chemical method: the workpiece
is cleaned with ethyl trichloride or with another degreasing, and
then left for some necessary time in a solution of phosphoric acid
in which inhibitoris added. The rustis then removed mechanically
with a light wire brush which is used under running water. This
process need be repeated, changing the solution and cleaning
tools until the last trace of rust or paint disappears. The clean
workpiece then is immersed in a solution of 3%-5% phosphorus
and finally dried well with a cloth and then with hot air.

To ensure the objects will not be attached by rust in short, it is still
immersed in a solution of silicon or covered with a transparent
varnish or one of special types of wax products.

And please pay attention that the methods do not give a shiny
surface to the iron, which is contrary to the natural quality of
the metal. The pieces which are too large to be immersed in

BRHEVMSBENER, HE£NREBRTRENMNE; RiRE,
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the solution, should be cleaned with a paste which contains
phosphoric acid.

In the case of tempered iron (for example the springs for locks)
or iron combined with other metals, the process described above
for removing the rust is contra-indicated. A technique called
“tannin” should be adopted: the objects should be degreased and
then cleaned with a horsehair brush or metal impregnated with a
solution of tannin, distilled water and alcohol, which removes the
rust, leaving a black surface for oxidation. If a smooth or polished
iron surface has only patches of rusts, they can be removed by
refined petrol or methylcyclohexanol. The object should be
polished with a felt cloth or flannel and degreased and treated
in the usual way for storage. The collector can keep the iron in an

environment of normal temperature, and it is especially important
that the relative humidity of the environment shouldn't fall below
55%.
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