JJOHCKOW FOCYIOAPCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET

YMPABJIEHVE LIN®POBBIX OBPA30BATE/IbHbIX TEXHOIOTM I

Kadenpa «Hay4yHo-TexHMYecknin nepeBos u
npoeccnoHanbHas KOMMYHUKALMS»

YyebHO-MeTOAMUECcKoe nocobue
«XypoxecTtBeHHasi 06paboTka MeTannos»
Nno ANCUMNINHE

«MNHOCTpaHHbIN A3bIK B
npocdeccmoHanbHou cpepe>

ABTOpbI
bapbiwHukosa O. E.,
KpaBu€rko B. U.,
MyaesH J1. A.

PoctoB-Ha-[loHy, 2020



YnpaBiaeHue 1uppoBbIX 06pa30BaTeNbHbIX TEXHOJIOTUH

WHocTpaHHbBIH A3BIK B TpodeccuoHaNibHOU chepe

AHHOTauUuusA

YuyebHo-MeToan4veckoe nocobue npegHasHavyeHo Ans
CTYAEHTOB OYHOW, 3a04HOM (DOpM 0byyeHns HanpaBneHus
29.03.04 «TexHonorusi XyAoOXeCTBEHHOM 06paboTky
MaTepuanos».

Llenb nocobus — No3HaKOMUTb CTyAEHTOB C 6a30BOM
NpoeccnoHanbHON TEPMUHOMOTMEN, 3aKpenuUTb HaBbIKK
YTEeHUS N nepeBofa, Pa3BuTb HaBblku pedepupoBaHua U
aHHOTMPOBAHMS! CreumanbHbiX TEKCTOB Ha aHrMACKOM
a3blke.  pn MCNONb30BaHMM  AAHHOTO  Mocobus
npeanonaraetcs OTpaboTka cCneaylowmx YMEHURn WU
HaBbIKOB Ha aHIIMACKOM SA3bIKE: @) y4YacTue CTYAEHTOB B
pe4yeBoM 0blleHnMn — yMeHue y4dacTtBoBaTb B becepe w
aenatb coobuieHne no npodeccMoHanbHon TeMaTtuke; 6)
YTeHMEe TEKCTOB MO NpodeCCMOHanbHOM TeMaTuKe Ans
MofyYyeHuss HeobxoauMMmon  MHdbOpMaumMn.  TeKCTOBbLIN
mMaTepuan nocobuss  ayteHTM4eH ©  nogobpaH B
COOTBETCTBUM C TEMAaMM U YPOBHEM CIIOXXHOCTM.

ABTOpbI

CT. npenogasatenb kadeapbl «HTMMMK»
bapbiwHukosa O.E.,

CT. npenogasatenb kadeapbl «HTMMMK»
KpaBueHko B.U.,

CT. npenogasatenb kadeapbl «HTMUMK»
MNynesaH J1.A.



YnpaBsieHue uppoBbIX 06pa30BaTENbHBIX TEXHOJIOTUH

MHocTpaHHBIH A3bIK B TpodeccoHalbHOU chepe

OrnasneHune
1. MATERIALS FOR ART METALWORK ........ccmemmimmmnnenusnmnnassnnns 5
MECHANICAL PROPERTIES OF MATERIALS........ccvvvuvminnnnnnns 5
METALS AND NONMETALS......cuvururmrmrnmnrnrnrmnmmnmnrmmnnnmnrnnnnnn 7
PHYSICAL AND CHEMICAL PROPERTIES OF METALS........... 8
MECHANICAL AND TECHNOLOGICAL PROPERTIES OF
METALS ... 10
COPPER. Part One: Physical Properties. .........ccccvvvviiniinenns 11
COPPER. Part Two: Chemical Properties. ........cccevveiiierinenes 13
FERROUS METALS AND STEELS. ......ccvvtivrreereereeereeeennnnnnennn 15
ADDITIONAL TEXTS ...cotrmcuuinmmnmmssmmnssssssmnsssssssmnnssssssnnssssssnnnnnss 16
METALS ...ccttteeeeeeeeeeeeeeneeerneeessnsresssssesesssssersrsrsrsssesssnsnsnsnnn 16
WROUGHT ALUMINUM ALLOYS.......cooviiiiiiiiieeeee, 18
BRASS ...eiittetereteieeseeeeeseeeeeeesreasrer e a e rararararrrrrrrararaararrrran 20
2. TYPES OF ART METALWORK ...cccciiimmmmmssrmmnmssssmmnssssssnnssssnes 23
THE ART OF METALWORKING .......cccoevvviiiiiiiiiiiiinieeceeeee, 23
FOUNDRY. METAL CASTING — A BASIC MANUFACTURING
PROCESS .....coii it 25
SAND CASTING .....coieii ittt 26
THE USE OF BRONZE ......cccooviiiiiiiiiie, 28
THE FUNDAMENTALS OF FORGING.........cceveveieeeieeeeeeeee, 29
REPOUSSAGE .......ccuuttteuerermnerennnnnnsssssssmssssssssnssssssssmmmmmmmmnne 31
ENGRAVING......cutututmennnrnesnnssennssnnssssssssssssssmmmmsmsmsmsmsmmmmmnnnn 32
ETCHING ....cvvvteeiereieeeeeeeeeeeeeeesssesssssesessssssssssssssssssssnsnsnnnnns 34
SHEET METAL EMBOSSING..........ocoevivieieeeeeeeeeeeeeeeeeeeee e, 35
TIRONWORK ..ottt 38
ADDITIONAL TEXTS ...cottmmeuinmmnmmssmmnnmssssmnsssssssmnnnsssssnnnsssssnnnnnss 39
CASTINGS .......ccoevvennnn e 39
METHODS OF REPOUSSE AND CHASING ......ccvveeiiereeereennnns 41
REPOUSSE AND CHASING TECHNIQUE .....cvvvevirereeesreennns 45
3. EQUIPMENT AND INSTRUMENTS FOR ART METALWORK .48
ESSENTIAL BLACKSMITHING TOOLS.....cccvvverrrrrrrrrrnneneennnns 49
TOOLS, MATERIALS AND TECHNIQUES OF SILVERSMITHS 50
TOOLS AND GRAVERS OR BURINS.......cooiiiiiiiiiiiniiiiineeneeens 51
THE FORGE .....oooiiiiiiii 53
HOW TO MAKE UP A SYNOPSIS AND A SUMMARY OF THE
=), 5 54



YnpaBsieHue uppoBbIX 06pa30BaTENbHBIX TEXHOJIOTUH

MHocTpaHHBIH A3bIK B TpodeccoHalbHOU chepe

Russian-English Terminological Vocabulary on Art Metalwork

............................................................................................... 60
English-Russian Terminological Vocabulary on Art Metalwork
............................................................................................... 61
LIST OF REFERENCE.....c.otuumteusmassnasssassnnssnsssnnssnnssnnsnnnsnnnsnnnsnnns 64



YnpaBsieHue uppoBbIX 06pa30BaTENbHBIX TEXHOJIOTUH

MHocTpaHHBIH A3bIK B TpodeccoHalbHOU chepe

1. MATERIALS FOR ART METALWORK

Text 1.1
Ex. 1.1.1 Transcribe the following words and read them
aloud:
properties, materials, weight, amount, volume, aluminium, measure,
modulus, ratio, structure, area, yield, fracture, inversely, proportional,
tough, tensile, composite, constituent, especially.

Ex. 1.1.2 Read and translate the text:
MECHANICAL PROPERTIES OF MATERIALS

Density (specific weight) is the amount of mass in a unit vol-
ume. It is measured in kilograms per cubic metre. The density of wa-
ter is 1000 kg/m3 but most materials have a higher density and sink in
water. Aluminium alloys, with typical densities around 2800 kg/m are
considerably less dense than steels, which have typical densities
around 7800 kg/m3.

Stiffness (rigidity) is a measure of the resistance to deformation
such as stretching or bending. The Young modulus is a measure of
the resistance to simple stretching or compression. It is the ratio of
the applied force per unit area (stress) to the fractional elastic defor-
mation (strain). Stiffness is important when a rigid structure is to be
made.

Strength is the force per unit area (stress) that a material can
support without failing. The units are the- same as those of stiffness,
MN/m?, but in this case the deformation is irreversible. The yield
strength is the stress at which a material first deforms plastically. For
a metal the yield strength may be less than the fracture strength,
which is the stress at which it breaks. Many materials have a higher
strength in compression than in tension.

Ductility is the ability of a material to deform without breaking.
One of the great advantages of metals is their ability to be formed
into the shape that is needed. Materials that are not ductile are brit-
tle. Ductile materials can absorb energy by deformation but brittle
materials cannot.

Toughness is the resistance of a material to breaking when
there is a crack in it. For a material of given toughness, the stress at
which it will fail is inversely proportional to the square root of the size
of the largest defect present. Toughness is different from strength:
the toughest steels, for example, are different from the ones with

5
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highest tensile strength. Brittle materials have low toughness: glass
can be broken along a chosen line by first scratching it with a dia-
mond. Composites can be designed to have considerably greater
toughness than their constituent materials. The example of a very
tough composite is fiberglass that is very flexible and strong.

Creep resistance is the resistance to a gradual permanent
change of shape, and it becomes especially important at higher tem-
peratures. (1887)

Ex. 1.1.3 Scan the reading text to find the word expressions
which denote:

yOenbHbI BEC; CnnaBbl anoMuHus; moaynb HOHra; ynpyras aedop-
Maumusi; npeaen TeKyyeCTu; COMpoTUBIEHWE W3noMy; AedopMupo-
BaTbCa 6e3 paspyLlleHns; BA3KME U XpyrnKue BellecTsa; obpaTHO npo-
MOPLMOHANbHO; KBaApaTHbIM KOPEHb; KOMMO3WTbI; COCTaBHble MaTe-
puanel; npeaen NPOYHOCTU MpU  pacTshKeHun  (COnpoTUBREHME
PacTSHKEHMIO); COMPOTUBMIEHME MON3YyYECTH; MOCTENEHHOE U3MEHEHME

(opMbl

Ex. 1.1.4 Find the terms in the text which are appropriate for
the following definitions:

1) ... is the force per unit area (stress) that a material can support
without failing; 2) ... is the ability of a material to deform without
breaking; 3) ... is the resistance to a gradual permanent change of
shape; 4) ... is the stress at which a material first deforms plastically;
5) ... is the resistance of a material to breaking when there is a crack
in it; 6) ... is a measure of the resistance to deformation such as
stretching or bending; 7... is the relation of the amount of matter (the
mass) to the space into which the matter is packed (its volume); 8) ...
is a thin line on the surface of something when it is broken but has
not actually come apart 9) ... is a measure of the resistance to simple
stretching or compression; 10) ... is a measurement of the amount of
space that a substance or object fills.

Text 1.2
Ex. 1.2.1 Transcribe the following words and read them
aloud:
conductivity, electricity, lustre, iron, zinc, quantities, precious, plati-
num, palladium, berillium, titanium, bismuth, sulphur, variety, chemi-
cal, coatings, corrosion-resistant, barrier, environment.

Ex. 1.2.2 Read and translate the text:
6
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METALS AND NONMETALS

There are some distinctions between metals and nonmetals.
Metals are distinguished from nonmetals by their high conductivity for
heat and electricity, by metallic lustre and by their resistance to elec-
tric current. Their use in industry is explained not only by those prop-
erties, but also by the fact that their properties, such as strength and
hardness, can be greatly improved by alloying them with other met-
als.

There are several important groups of metals and alloys. The
common metals such as iron, copper, zinc. etc. are produced in great
quantities.

The so-called precious metals include silver, gold, platinum and
palladium. The light metals are aluminium, berillium and titanium.
They are important in aircraft and rocket construction

Many elements are classified as semimetals (bismuth, for ex-
ample) because they have much poorer conductivity than common
metals.

Nonmetals (carbon, silicon, sulphur) in the solid state are usu-
ally brittle materials without metallic lustre and are usually poor con-
ductors of electricity. Nonmetals show greater variety of chemical
properties than common metals do.

Metals can undergo corrosion, changing in this case their
chemical and electromechanical properties. In order to protect metals
from corrosion the products made of metals and steel arc coated by
some films (coatings). Organic coatings protect metals and steel from
corrosion by forming a corrosion-resistant barrier between metal or
steel and the corrosive environment. (1259)

Ex. 1.2.3 Scan the reading text to answer the following ques-
tions:

1. By what properties are metals distinguished from nonmet-
als?

2. What common metals are produced in great quantities?
3. What metals are called light?

4. What properties do nonmetals have?
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5. What is done to protect metals from corrosion?

Ex. 1.2.4 Scan the reading text to fill in the following table:

Metals Nonmetals
Distinctions
Examples of substanc-
es
Text 1.3

Ex. 1.3.1 Transcribe the following words and read them
aloud:

colour, thermal, capacity, visual, aluminium, volume, liquid, definite,
temperature, iron, property, transfer, account, manufacturing, alloy,
nichrome, vary, purity, associated, cobalt.

Ex. 1.3.2 Read and translate the text:

PHYSICAL AND CHEMICAL PROPERTIES OF METALS

O6blyHasi TeMnepaTypHas WKana, NpuMeHsieMas B BennkobpuTtaHum n
CLUA, Ha3biBaeTcs LWikanon dapeHreiTa, B KOTOPON TeMnepaTypa 3a-
Mep3aHusi Boabl 32° F, a kuneHust Boabl 212°: Water freezes at 32° F
= Water freezes at thirty-two degrees Fahrenheit ['faeranhait]. B
HayKe M TEXHMKE MPUMEHSIETCS NPUBbIYHAS HaM lwkana Llenbcus: Wa-
ter freezes at 0° C = Water freezes at nought degrees Centigrade
['sentigreid] / Celsius ['selsios]

The physical properties of metals include colour, density, melt-
ing, temperature, thermal conduction, thermal expansion, heat capac-
ity, electrical conduction and magnetism.

The colour is the property of a metal to induce a visual sensa-
tion in accordance with the spectrum and intensity of the visible radia-
tion, which the metal reflects of absorbs. For example, copper is seen
as reddish and aluminium as silvery-white. The density is the mass
per unit volume. Melting is the conversion of a metal from the solid to
the liquid state at a definite melting temperature, or melting point.
The melting point of iron, tin, and copper is 1539, 232, and 1083°C

8
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respectively. Thermal conduction is the property of a metal to transfer
heat. Silver, copper, and aluminium are the best conductors of heat.
Thermal expansion is the property of a metal to expand on heating
and contract on cooling. This property is taken into account in con-
structing, for example, bridge trusses and railway tracks and in manu-
facturing plain bearing. Heat capacity is the ability of a metal to ab-
sorb a definite amount of heat during heating. Electrical conduction is
the property of a metal to conduct electric current. Copper and alu-
minium, which nave high electric conductivity, go into the production
of current-carrying wire. The Alloys of a high electrical resistance,
such as nichrome, constantan, and manganin are used in electric
heating devices and electric furnaces. The density and melting point
of some metals can vary depending on the methods of their produc-
tion, purity, and internal structure. Magnetism is the metal property
associated with magnetic interaction. Iron, nickel, cobalt, and their
alloys, called ferromagnetic alloys, display good magnetic properties
and find the widest application for electric motors, generators, trans-
formers, and telephone and telegraph networks. (1583)

Ex. 1.3.3 Fill in the blanks with information taken from the
text:

1) The physical properties of metals include ...; 2) ... the property of a
metal to induce a visual sensation in accordance with the spectrum
and intensity of the visible radiation, which ...; 3) The density is ...; 4)
... is the conversion of a metal from the solid to the liquid state ...; 5)
... is the property of a metal to transfer heat; 6) Thermal expansion is
...; 7) ... the ability of a metal to absorb a definite amount of...; 8) ...
go into the production of current-carrying wire; 9) The Alloys of a high
electrical resistance...; 10) ... display good magnetic properties and
find the widest application for ...

Ex. 1.3.4 Find the terms in the text which are appropriate for
the following definitions:

1) ... is the property of a metal to conduct electric current; 2) ... is the
property of a metal to expand on heating and contract on cooling; 3)
... is the mass per unit volume; 4) ... is the metal property associated
with magnetic interaction; 5) ... is the conversion of a metal from the
solid to the liquid state at a definite melting temperature; 6) ... is the
property of a metal to induce a visual sensation in accordance with
the spectrum and intensity of the visible radiation; 7... is the property
of a metal to transfer heat; 8) ... is the ability of a metal to absorb a
definite amount of heat during heating.

9
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Text 1.4

Ex. 1.4.1 Transcribe the following words and read them
aloud:

mechanical, technological, properties, determine, ability, composition,
structure, behavior, during, elasticity, toughness, rupture, residual,
surface, substance, resume, external, physicochemical, machine, pos-
sess, fluidity, flowability, weldability, malleability, forgeability, piece,
pressure, acquire.

Ex. 1.4.2 Read and translate the text:

MECHANICAL AND TECHNOLOGICAL PROPERTIES OF
METALS

The mechanical properties determine the ability of a metal to
resist the effect of mechanical forces (loads). They depend on the
chemical composition of a metal, its structure, the method of metal-
working, and other factors. Knowing the mechanical properties we
can judge the behavior of the metal during its treatment and in the
course of operation of the parts produced from this metal. The me-
chanical properties of a metal indicate its strength, hardness, elastic-
ity, and impact strength, or toughness.

Strength is the resistance of a metal to forces that tend to
rupture it or cause residual deformation. Hardness is the ability of a
metal to resist surface deformation under the action of a harder sub-
stance. Elasticity is the ability of a metal to resume its original size
and shape after removal of external forces. Impact strength (tough-
ness) is the resistance of a metal to impact.

In addition to physicochemical and mechanical properties, ma-
chine elements must possess technological properties. These are the
casting properties characterized by the fluidity, i.e. flowability in the
liquid state, shrinkage, weldability, malleability (forgeability), and
other properties. Weldability is the ability of metals to form strong
permanent joints between metal pieces by heating the surfaces to
be welded to the plastic or liquid state. Malleability is the property a
metal to be worked under pressure in forging, rolling, and stamping.
This property enables a metal to acquire the desired shape in the
cold or hot state. Workability is the ability of a metal to lend itself to
any kind of metalworking. (1354)

Ex. 1.4.3 Scan the reading text to find the word expressions
which denote:

10
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XMMUYECKMIA COCTaB; AETaNM MallWH, BHELIHWE CWSibl; Crocobbl Me-
Tannoo6paboTkn; B XXMAKOM COCTOSIHUM; COMPOTUBNSTLCS BO3AEN-
CTBMIO; MEXaHWUYeCKne CBOMCTBA; MoA AEWCTBMEM; MOBEPXHOCTHAS
necdopMaLmMs; MeXaHUUYEeCKME Harpysku; Kpernkue COeAVHEHWS; na-
BaTb BO3MOXXHOCTb; MCXOAHbIV pa3Mep 1 dopMa

Ex. 1.4.4 Find the terms in the text which are appropriate for
the following definitions:

1) ... is the property a metal to be worked under pressure in forging,
rolling, and stamping; 2) ... is the ability of a metal to resist surface
deformation under the action of a harder substance; 3) ... is the re-
sistance of a metal to forces that tend to rupture it or cause residual
deformation; 4) ... is the ability of a metal to lend itself to any kind of
metalworking; 5) ... is the ability of a metal to resume its original size
and shape after removal of external forces; 6) ... is the resistance of a
metal to impact; 7) ... is the ability of metals to form strong perma-
nent joints between metal pieces by heating the surfaces to be weld-
ed to the plastic or liquid state.

Ex. 1.4.5 Write 10 sentences most essential for the contents
of the text.

Text 1.5

Ex. 1.5.1 Transcribe the following words and read them
aloud:

colour, weigh, malleability, ductility, possess, properties, mechanical,
annealing, tenacity, gravity, commercial, oxidized, cuprous, oxide,
hydrogen, monoxide, sulphur, dioxide, solidification, porosity,
difficulty, volatilized, temperature, furnace, powdered, conductivity,
electricity, impurities, phosphorus, arsenic, antimony.

Ex. 1.5.2 Read and translate the text:

COPPER. Part One: Physical Properties.

B xuMumyeckmnx cdopMynax BCE XMMUYECKME 3NIEMEHTbI MPOU3HOCATCS
no 6ykeaMm, Ux coctaBnsowmM. MNpuyemM Ha3BaHUsl OyKB Takue, Kak B
aHrnuickom andasute, Hanpumep: H20 [eiff tu: ou], Cu20 [si: ju: tu:
ou], H2S04 [eiff tu: es ou fo:], HBr [eiff bi: a:], etc.

Copper is distinguished by its red colour from all other
11
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metals. Atomic weight is 63.57.

Malleability and Ductility. — It can be rolled into very
thin sheets beaten out into, leaves and drawn into fine wire,
and thus possesses the properties of malleability and ductility
in a high degree. By cold rolling or other mechanical treatment
it becomes hard, but its malleability is regained by annealing.
It is immaterial whether the copper be quenched in water or
cooled slowly after the annealing process.

Tenacity. — Its tenacity when cast is 8 to 10 tons per s.
i.; when rolled or drawn 16 to 23 tons or even more, according
to the amount of mechanical treatment it has received.

Specific Gravity.— The specific gravity of pure Cu,
rolled, forged, or drawn, and afterwards annealed, may be
taken as 8.89 at 20°C, but that of ordinary commercial copper
usually ranges from 8.2 to 8.6.

Action of Heat. — The melting point of Cu lies some-
what about 1,083°C. When molten it is rapidly oxidized with
the formation of cuprous oxide (Cu20), which dissolves in the
metal. It also absorbs hydrogen, carbon, monoxide, and sul-
phur dioxide, which are given off during solidification, part,
however, remains in the metal producing more or less porosi-
ty. Hence arises the difficulty of obtaining sound casting of
copper [oTclona BO3HUKaeT TPYAHOCTb noslyyeHus
[06poKayeCcTBEHHbIX OT/IMBOK Meaun].

The metal is not volatilized at the temperature of ordi-
nary furnaces, but readily in the electric furnace, its boiling
point being about 2,100°C. When heated to near its melting
point it becomes so brittle that it may be easily powdered.

Electrical Conductivity. — As a conductor of electricity cop-
per is only surpassed by silver, and hence is largely used for electric
wires and cables. Its electrical conductivity is 976 if silver be taken as
1000. This is greatly reduced by the presence of impurities, especially
by cuprous oxide, phosphorus, arsenic, antimony, and silicon

Conductivity for Heat. — Copper Is an excellent con-
ductor of heat, and in this property is about two and a half
times more efficient than iron. (1914)

1.5.3 Scan the reading text to find the word expressions
which denote:

TennonpoBOAMMOCTb; TemnepaTypa MnasneHusl; NOpPUCTOCTb; pacTBo-
pATbCA; MPU HarpeBaHWW; OKUCNATLCA; MPOYHOCTb HA pas3pbiB; XO-
NI0AHas NPOKaTKa, 3NEKTPONPOBOAHOCTb, KOBKOCTb; OTXXWUT, y,Cl,GJ'IbeIVI

12
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BEC; TEMMNEPATYPA KUMNEHUS; BA3KOCTb.

Ex. 1.5.4 Scan the reading text to answer the following ques-
tions:

1) How does the malleability and ductility of copper manifest? 2) What
can we say about the specific gravity of pure copper? 3) What can we
say about the tenacity of copper? 4) What temperatures are the melt-
ing point and the boiling point of copper? 5) How does copper behave
when molten? 6) How does copper behave when heated? 7) Why
does the difficulty of obtaining sound casting of copper arise? 8) Why
is copper largely used for electric wires and cables? 9) How many
times is copper more efficient than iron as a conductor of heat?

Text 1.6
Ex. 1.6.1 Transcribe the following words and read them
aloud:
temperature, carbonate, annealing, cuprous, oxide, sulphuric, acid,
soluble, aqua regia, cupric, fusible, furnace, hydrogen, monoxide,
charcoal, carbonaceous, affinity, oxygen, sulphide, engineering, al-
loys, industries, mould, aperture, vesicular.

Ex. 1.6.2 Read and translate the text:

COPPER. Part Two: Chemical Properties.

Copper undergoes no change in dry air at ordinary tem-
peratures, but in moist air a green coating of basic carbonate
is formed.

When heated to redness with access of air, as in anneal-
ing sheets, etc., a dark coloured scale is formed, which con-
sists almost wholly of cuprous oxide. It may be removed by
plunging the copper when red-hot into cold water [oHa
(okanuHa TeMHoro useta) MoxeT 6bITb yaaneHa, TeM 4YTo Meadb
NnorpyxatoT, KOrga OHa HarpeTa A0 KpacHOro KajeHus, u
xonogHyto soay]; in practice the water used contains sulphuric
acid. Copper is slowly dissolved by weak acids in the presence
of air. It is soluble in nitric acid, “aqua regia”, and in hot con-
centrated sulphuric acid.

Copper Oxides. — There are two oxides of copper—viz.
red or cuprous oxide (Cu20) and black or cupric oxide (CuO).

Cuprous oxide is readily fusible at furnace temperature,
and at a red heat is easily reduced by hydrogen, carbon mon-

13
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oxide, charcoal or other carbonaceous matters, and by iron,
zinc, and metals having a strong affinity for oxygen. When
heated with iron sulphide or cuprous sulphide it is reduced to
metallic copper, according to the following equations —

3Cu20 + FeS = 6Cu + FeO +

S02
2Cu20 + Cu2S = 6Cu + SO02.
Cupric Oxide. — This oxide is as easily reduced as cu-

prous oxide and by the same reducing agents, but it is not fu-
sible.

Alloys of Copper. — In addition to the extensive appli-
cation of copper itself, it is largely used in the manufacture of
alloys. Its alloys, especially those with zinc (the brasses) and
with tin (the bronzes) are of vast importance for engineering
and other purposes, while its alloys with other metals have
numerous uses in many industries. When copper is cast in
what is termed a closed mould — i.e., a mould with a small
aperture or “ingate”—unsound vesicular castings only can be
produced. To obtain a sound casting the mould must be an
open one, hence none but articles of simple forms can be cast
of the metal. This is why alloys of copper have come into such
extensive use. (1790)

Ex. 1.6.3 Scan the reading text to answer the following ques-

tions:
1) Does copper undergo any change in air at ordinary tem-

peratures?
2) How do acids affect copper?
3) How many oxides does copper have?

4)  What physical and chemical properties does cuprous ox-
ide have?

5)  What is the difference between the physical and chemi-
cal properties of the two copper oxides?

6) What alloys of copper with other metals can you name?

7)  Why have alloys of copper come into such extensive use?
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Ex. 1.6.4 Write 10 sentences most essential for the contents
of the text.

Text 1.7
Ex. 1.7.1 Transcribe the following words and read them
aloud:
Ferrous, carbon, iron, silicon, industry, alloys, quantity, properties,
percentage, chromium, ductility, machinability, chemical, engineering.

Ex. 1.7.2 Read and translate the text:

FERROUS METALS AND STEELS

Ferrous metals consist of iron combined with carbon, silicon
and other elements. But carbon is the most important element in fer-
rous alloys.

Ferrous metals are used in industry in two forms: steel and
cast iron, which differ in the quantity of carbon content.

Alloys consist of a simple metal combined with some other ele-

ment.

Steel is a ferrous material having some carbon content. There
are two kinds of steel: carbon steel and alloy steels.

Carbon steel should contain only iron and carbon without any
other alloying element.

Alloy steels are those in which in addition to carbon an alloying
element is present. These alloying elements have an effect on the
properties of steel. They increase its strength and hardness, for ex-
ample, high percentage of chromium makes steel rust-resistant, and
we call it “stainless steel”.

Strength, ductility and machinability are the most important in-
dustrial and commercial properties of steel. Such properties as re-
sistance to wear, electrical conductivity, magnetic properties are im-
portant in special uses of metals.

According to their chemical and mechanical properties steels
may be used in different branches of industry, for example, in ma-
chine building, rocket engineering, automobile industry, etc. (1055)
Ex. 1.7.3 Scan the reading text to answer the following ques-
tions:

1. What elements do ferrous metals consist of?
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2. What is carbon steel?

3. What are alloy steels?

4, What are the most important properties of steel?
5. In what branches of industry are steels used?

Ex. 1.7.4 Write 10 sentences most essential for the contents
of the text.

ADDITIONAL TEXTS

Familiarize yourself with the text and make a summary of the
texts:

METALS

By John Vivian

Metal is classified as either ferrous, which means it contains
iron (ferrum in Latin), nonferrous or precious. Nonferrous metals in-
clude copper and its alloys — brass and bronze — plus aluminum and
its alloys. All are softer than iron and its alloys — gray iron, wrought
iron and malleable iron — and the many types of steel.

Around the farm we use copper, lead and aluminum in sheets
for roof flashing around chimneys and in roof valleys to keep water
out of the house; in a few shop uses, such as forming copper plate
into jaws for the vise to hold scratchable chrome-plate and polished
metal; and in specialty nail, and bolts.

Copper is soft and easily cut. Copper roofing nails are used to
hold slates on the roof, largely because they can be cut with a long
flat hook knife when broken slates need to he removed and replaced.
Copper clench nails are driven through wood planking of boats, then
bent over to hold. when it comes time to replace a damaged or rotted
plank, it's easy to unclench or cut the soft copper.

Copper and brass are soft enough to be hammered cold into
ornaments, fittings and fixtures. Copper sheets, plumbing pipe, fit-
tings and nails are sold in hardware stores.

Bronze is harder and needs heat to become malleable. You can
get worn machined auto parts of brass and bronze in the scrap pile
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behind a transmission shop. Bronze is the king of art metals, because
it metal casts beautifully and lasts forever. That, however, is another
story.

The metals we use most are ferrous-alloys of iron and carbon
plus other metals, including steel. Most steel we encounter in nails,
tailpipes, bars, rods and plates is relatively soft, low-carbon or mild
metal that is tough enough, but easy to work. Soft-steel clench nails
are used to hold on horseshoes; they can be cut with one tap on a
clench tool to remove the shoe. Shoes themselves are of a higher-
grade steel, made tough to withstand wear, but soft enough to be
malleable and easily worked by a faster to fit the hoof.

Keep in mind that low carbon steel can not be hardened (with
heat and controlled cooling) to make a culling or hammering tool. For
that you need medium-carbon steel, as found in hammer heads, or
high-carbon steel as found in edged tools. Tool steel is a special high-
carbon alloy— that can hold a thin, good cutting edge under heavy
use. High-speed tool steel will hold an edge and keep cutting even
when friction makes it so hot it glows red.

Stainless steel is hard, so will hold an edge longer than carbon
steel, but it is more difficult to sharpen. It contains chromium, which
hardens the alloy and corrodes to that familiar reflective sheen the
instant it is exposed to air, forming a protective coating over rust-
prone iron.

Many kinds of steel in various stock shapes (rods, bars, angles,
sheets, hardened nails and bolts) can be found in hardware stores
and steelyards. The way they were formed, whether cold rolled or hot
rolled, influences how they will wear and other characteristics. Differ-
ent steel is identified by complicated color coding. However, when
we're on the farm we use whatever is at hand-mild steel Cot the most
part. Any time we're needed a steel for a particular use (a good-
tampering) but-not-too-brittle steel for fancy knifemaking, for exam-
ple), we've been able to get it from catalogs. Or else the steelyard
guys or hardware store clerks have had all the resource material and
advice needed. (Usually, I use the tool steel in cheap nail removers,
pry bars or flat demolition bars that you find for a dollar apiece in bins
at mall stores. Much of this steel comes from the Far East and is of
uneven quality. But the chickens don't care what quality of steel is in
the hasp that keeps the henhouse door closed.)

If we're not sure if a metal is ferrous, a magnet will solve the
puzzle. If the grainy texture of a break in iron doesn't distinguish it
enough from steel, I hit it with a hammer. Steel rings: iron clunks.

Granted, wood is intuitively more inviting than cold metal. But
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you work metal the same as you work wood, whether you're building
a wooden storage crate or a sheet-metal evaporating tray. (3443)

WROUGHT ALUMINUM ALLOYS

For many purposes, castings are not suitable, and
worked or wrought articles are required. In general, their pro-
duction starts with a casting operation in which an ingot of
suitable size and shape is formed. This ingot is then rolled,
pressed, extruded, or otherwise deformed by the application of
severe mechanical stresses so as to produce the article de-
sired.

Of all the working processes, hammer forging is the sim-
plest in its essence and probably was the first to develop in
the history of metal working [KkoBka MOMOTOM NO CyLWeCTBY
ABNSAETCA MPOCTEMWMM U  BEPOSITHO MNepBbIM  Cnocobom,
KOTOpbI MNpuUMeHsncs B uctopum ob6paboTknm Metannos]. In
connection with aluminum, however, it was one of the later
developments. One of the difficulties to be overcome is that,
the temperature range over which aluminum can be forged
satisfactorily is rather narrow, particularly for the strong al-
loys. Also, at their forging temperature these alloys are much
stronger than steel is at its forging temperature, so that the
size of hammer and the power required to forge a connecting
rod (for example) out of aluminum are greater than that re-
quired to forge the same article out of steel.

Any mechanical working, such as rolling, breaks down
the cast structure of the original ingot and tends to produce a
fibrous structure, which very much improves the physical
properties of the article. Working under a hammer — the sim-
plest method of forging — may sometimes be advantageously
replaced by a press-forging operation in which the lump of
metal, preferably previously broken down by rolling, is formed
into the desired shape while hot, by successive strokes of a
press provided with suitable dies. In any forging operation,
care must be taken to control and direct the flow of the metal
during the working operation, so that the direction of the re-
sulting “fiber” gives the results desired in the finished article.
The dominant characteristic of the forging process, as com-
pared with any casting process for producing the same article,
is the marked metallurgical superiority of the product. Not only
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are the mechanical properties higher but forgings are also in-
herently much freer of hidden defects, such as dross or porosi-
ty, and at the same time have nearly the dimensional accuracy
of permanent-mold castings.

A special kind of permanent-mold casting process is spo-
ken of as “die casting”, or sometimes “pressure die casting”.
In this, the water-cooled steel mold or “die” is mounted adja-
cent to a crucible of molten metal, and by an ingenious device
successive “shots” of molten metal arc squirted into the die,
so that the die is filled at each “shot” with the molten metal
under pressure. In the subsequently developed “cold-
chamber” process, the charge of molten metal is cooled to
partial solidification and then forced into the die by heavy hy-
draulic pressure. By both processes, it is possible to fill the
die in a fraction of a second. Consequently, castings with ex-
tremely thin walls can be made, with the assurance that the
metal will not freeze before the narrow cavities of the mold
have been properly filled.

The oldest of the wrought aluminum alloys now in pro-
duction is the one called 3S, which contains about 1.25 pct of
manganese added to commercial aluminum. The addition of
this small amount of manganese increases the tensile strength
of the sheet or other wrought article by about one third with-
out very seriously reducing its elongation. Moreover, manga-
nese is one of the few elements that can be added to alumi-
num without decreasing its corrosion resistance. This alloy is
said to have been developed under stress in the early days to
meet a very serious condition threatening the loss of a large
amount of business because of the inferior corrosion re-
sistance of the binary copper-alloy sheet that was then being
produced, and it was extensively made and sold for many
years before it was introduced abroad. Its most common use
is in cooking utensils, where it increases the hardness and
strength of the utensil without increasing its weight, and
without unduly increasing its fabrication cost.

Attempts to add copper and zinc in alloys for the pro-
duction of sheet were at first unsuccessful because of the
poor corrosion resistance of such sheet. It was only after the
introduction of the heat treatment of copper alloys that their
corrosion resistance became satisfactory. Early attempts to
produce aluminum-magnesium alloys, on the other hand,
failed because of rolling difficulties. The alloys themselves had
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excellent properties but their economical fabrication was be-
yond the skill of the industry at that time. As the result of in-
tensive study and improvements in fabricating technique,
these alloys are now coming into their own [3Tu cnnaBbl B
HacTosllee BpeMsl MosyyarT Ao/mkHoe (BHUMaHwue)], and are
among our most corrosion-resistant aluminum alloys. (4288)

BRASS

Brass is an alloy of copper and zinc in various propor-
tions.

The color of brasses varies widely with the composition. When
increasing amounts of zinc are added to copper, the resulting brasses
show a range of color all the way from copper red, which persists for
about 5 pct of zinc through a bronze color at about 10 pct, a golden
color at about 15 pct and increasing dilution of color to the typical
brass yellow at around 30 pct of zinc. With more than 38 pct of zinc
(alloys obtainable only in rod form) the alloy again takes on a buff red
cast. This question of color is tremendously important in some appli-
cations, particularly costume jewelry, fasteners, fuse boxes, architec-
tural trim, and so forth. In the range from about 80 to 90 pct of cop-
per, the color changes very rapidly, and for such uses a given nominal
alloy must be held within rather narrow limits in order that different
parts of an assembly may not show variations in color.

Red brass, containing 85 pct of copper, is, next to car-
tridge brass, the most important of the nonleaded brasses, be-
ing produced in very large quantities in all the common forms
but particularly favored for pipe for use in plumbing because
of its high resistance to aqueous corrosion, and- for a host of
manufactured parts for which a combination of ductility, good
fabricating properties, golden color, and ease of polishing ren-
der it especially well suited.

A 90-10 mixture, commonly known as commercial bronze
because of its color, finds a wide field of application for such
things as angles, channels, costume jewelry, etching bronze,
grille work, hardware, projectile rotating bands, screen cloth,
screws, rivets, and many others.

The brasses containing from 61 to 54 pct of copper are
called “Muntz metal”. The essential features that distinguish
the Muniz metal brasses from the plain brasses are extreme
plasticity at red heat followed by conditions tending in the op-
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posite direction when cooled to room temperature; viz., these
alloys can be worked hot easily and drastically by rolling, ex-
trusion, and other methods, but are not suitable for severe
cold-working operations. The former condition makes for
cheapness of production [nepsBoe ycnosue cnocobcTByet
yoeweBneHnto npomssoactea] because heated billets may be
almost instantly extruded through dies into rod or other
shapes at a minimum expenditure of energy, and the long ex-
truded rods may be finished by a cold-drawing operation to
give them the exact dimensions and mechanical properties re-
quired by a given specification.

Moreover, the qualities of hardness, stillness, and
strength, not softness and pliability, are desired in countless
objects such as screws and other shapes rapidly turned from
rod on high-speed automatic screw machines. The necessary
shortness of chip or general free-cutting quality is secured by
adding amounts of lead up to approximately 3.5 pct. Some
manufacturing operations are favored by combining hot-
working in the breaking down or initial processing followed by
a series of cold-working and annealing operations substantially
as would be conducted with plain alpha brasses.

The alloy that is used in greater quantity than all others in this
group combined is free-cutting brass, containing 61.5 pct of copper, 3
of lead and 35.5 of zinc. It can be cut at high speeds with low tool
pressure, causing minimum rate of tool wear and with very short
chips that clear the tool well [M ¢ 04eHb KOPOTKOW CTPYXKKOM, KOTOpas
XOpoLwo oTxoauT oT ¢pe3bl (He 3aBuBasicb)]. However, since free-
cutting brass does not lend itself particularly well to cold-working pro-
cedures often required in addition to machining operations, a medi-
um-leaded or high-leaded brass, or perhaps leaded Muntz metal,
might be used in preference; viz., a compromise is necessarily made
between optimum machining properties obtainable only with the
higher lead content and good cold- fabricating properties obtainable
with lower lead content (and usually somewhat higher copper con-
tent).

Where hot pressing or hot forging is to be used as the
principal shaping procedure, forging brass containing nominal-
ly 60 pct of copper, 2 of lead and 38 of zinc is by all odds the
favored material [KoBkas naTyHb, coaepxalwass HOMWHANbHO
60% Meaun, 2% cBuHUA M 38% UWMHKA, HECOMHEHHO 6onee
npeanoytutenoHal. This alloy, which is extruded readily, also
can be forged into intricate shapes over a wide range of tem-
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perature, and the 2 pct of lead facilitates extensive and ready
machining thereafter.

In fabricating various articles from strips involving draw-
ing or forming operations and where some machining opera-
tions are also necessary, various lead-bearing alloys are avail-
able, including low- leaded brass, medium-leaded brass, high-
leaded brass and extra-high-leaded brass. The choice between
cartridge brass containing no lead and one of these four lead-
bearing brasses will depend on the relative importance of the
cold-fabricating operations necessary, on the one hand, and
the degree of machining required, on the other, it being im-
possible to attain the maximum of both these qualities in any
one material.

Of the tin and aluminum brasses admiralty and alumi-
num brass are used almost exclusively for heat-exchanger
tubes, primarily because of their high resistance to most con-
ditions of aqueous corrosion encountered in such service. The
admiralty alloy, which has been a leader in this field for many
years, is now usually modified by the addition of a few hun-
dredths of one per cent of an element from the group includ-
ing antimony, arsenic, phosphorus, and silver, for the purpose
of inhibiting dezincification (preferential removal of zinc by
corrosion, leaving spongy metal), which otherwise might occur
under some conditions of operation. The aluminum brass is
more specifically used where high water velocities are encoun-
tered, as for instance in marine condensers, it having been
found highly resistant to so-called impingement attack fre-
quently resulting from such conditions of use. It also is now
currently made with an inhibitor, as is the admiralty mixture.

The plain and leaded naval brasses and manganese
bronze are widely applied where a high-strength structural
material resistant to salt-water corrosion is needed. In point
of strength, the manganese bronze is distinctly superior to the
naval brasses. A leaded variety of the latter is of course used
in preference to the nonleaded one when extensive machining
is necessary.

Phosphor bronzes containing 5, 8, or 10 pct phosphorus
are the preferred alloys for springs or other applications re-
quiring high strength, great resiliency, and corrosion re-
sistance. The 1.25 pct phosphor bronze finds its principal ap-
plication in electrical contacts, flexible hose, and pole-line
hardware.
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Although cupronickels of varying nickel content up to some 40
pct are often employed, by far the most important is the 30 pct nickel
variety [XoTs MeAHOHMKeneBble CrnfaBbl C COAEPXKAHMEM HUKeNs
BMNoTb A0 40°/o NpUMEHSIIOTCA 4YacTo, Hanbonee BaXkKHbIM ABNSETCH
cnnas ¢ 30°/o copepxxaHuneM Hukens] presently considered to be the
outstanding alloy for heat- exchanger use, owing to its exceptionally
high resistance to most of the conditions of corrosion there encoun-
tered.

The two nickel silvers listed are in demand mostly for
their color, which is desired as a base for plated flat and hol-
low tableware, for zippers, costume jewelry, nameplates, radio
dials, and other articles.

The silicon bronzes are general-purpose structural alloys of very
wide application where a combination of high strength, great tough-
ness, ease of forming, resistance to corrosion, and other properties
are essential. (6942).

2. TYPES OF ART METALWORK

Text 2.1
Ex. 2.1.1 Transcribe the following words and read them
aloud:
variety, jewelry, silverware, millennia, properties, ores, malleability,
ductility, Neolithic, exquisite, iron, damascening, enamel, filigree, hy-
draulic, metallurgy.

Ex. 2.1.2 Read and translate the text:
THE ART OF METALWORKING

Metalworking is the process of making decorative or useful ob-
jects out of metal. It can create a variety of objects, ranging from
jewelry and silverware to large scale structures such as ships, bridges,
and oil refineries. Hence, there is a wide range of metalworking skills,
processes, and tools.

The history of metalworking began a few millennia ago. Primi-
tive human beings discovered the properties of certain ores. They
found that they could produce metal by smelting ores, and within a
short time, metal became an indispensable part of their lives. Metal’s
inherent qualities of malleability and ductility enabled humans to turn
it into weapons, tools, adornments, and other useful objects.

The oldest technique of metalworking is hammering. Around
2500 BC, people learnt the art of casting, or pouring molten metal
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into @ mold. Then, in the Neolithic Period, metals like copper, silver,
and gold were shaped into jewelry, and later in the Bronze Age, there
were a number of talented artisans who worked on ornaments, silver
jewelry, sculptures, and inlays. The Bronze Age was a period when
people started making bronze sculptures, and alloy brass was also
produced around this time. The next major development in metal-
working took place during the Iron Age, when iron was utilized for
making a variety of useful tools and structures. It was not until the
modern age that great advancements in metalworking were made,
especially in the making of alloys and the utilizing of metals for indus-
trial purposes.

In the 12th century, silver was used to be made into finely-
crafted jewelry. Silversmiths started organizing guilds as a result of
the enormous demand for jewelry. Exquisite silver wares and jewelry
were also in great demand in Europe during the 17% and 18 century.
Moreover, it was during this period that pre-Columbian America start-
ed dealing in wholesale jewelry supply of silver ornaments.

Metalworking includes hammering, drawing, spinning, and cast-
ing. Few of the decorative processes in metalworking are embossing,
chasing, repoussé, damascening, enamel work, filigree, inlaying, and
gilding. Forming is a set of processes by which metal is heated and
molded. Hot forging involves the deforming of metal with the help of
hydraulic presses and hammer. There are several types of casting,
including sand casting, shell casting, investment casting, centrifugal
casting, spin casting, and die casting.

The cutting processes transform a metal into a geometric
shape, which will eventually be sold as a jewelry item or ornament.
Cutting silver generally results in excess material and the finished
product. The chip producing process is also known as machining, and
it involves drilling holes in the silver. Milling is yet another process of
shaping silver, and a milling machine is usually used for the purpose.
Other important processes used include grinding, soldering, brazing,
broaching, and marking out. Marking out or laying out refers to the
transferring of a jewelry design onto a work piece. The final step of
making silver jewelry is machining or manufacturing.

Metalworking is a broad term which incorporates industry, sci-
ence, and metallurgy. It is also an art form and hobby for many peo-
ple. It is an important practice that has brought many cultures, races,
and civilizations together. (2793)

Ex. 2.1.3 Find key terms in the text and make your sentences
with them.
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Ex. 2.1.4 Write ten special questions to the text and answer
them.

Text 2.2
Ex. 2.2.1 Guess the meaning of the following words, checking
the dictionary their pronunciation:
basic, process, industry, production, define, solidify, determine, cavity,
commercial, numerous, method, foundry, assume, detail, machine,
product, specified, tolerance, assembly, rapid, technological, compari-
son, complexity.

Ex. 2.2.2 Read and translate the text:

FOUNDRY. METAL CASTING — A BASIC
MANUFACTURING PROCESS

One of the basic processes of the metalworking industry is the
production of metal castings. A casting may be defined as "a metal
object obtained by allowing molten metal to solidify in a mold”, the
shape of the object being determined by the shape of the mold cav-
ity. A foundry is a commercial establishment for producing castings.

Numerous methods have been developed through the ages for
producing metal castings but the oldest method is that of making
sand castings in the foundry. Primarily, work consists of melting
metal in a furnace and pouring it into suitable sand molds where it
solidifies and assumes the shape of the mold.

Most castings serve as details or component parts of complex
machines and products. In most cases they are used only when
they are machined and finished to specified manufacturing toler-
ances providing easy and proper assembly of the product.

At present the foundry industry is going through a process of
rapid transformation, owing to modern development of new techno-
logical methods, new machines and new materials. Because of the
fact that casting methods have advanced rapidly owing to the gen-
eral mechanical progress of recent years there is today no compari-
son between the quality of castings, the complexity of the patterns
produced and the speed of manufacture with the work of a few
years ago. (1118)
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Ex. 2.2.3 Find key terms in the text and make your sentences
with them.

Ex. 2.2.4 Write ten special questions to the text and answer
them.

Text 2.3
Ex. 2.3.1 Guess the meaning of the following words, checking
the dictionary their pronunciation:
Selection, quantity, tolerance, characteristics, configuration, commer-
cial, cavity, bottom, top, cope, cheeks, require, joints, sprue, reser-
voir, riser, porosity, hollow, foundry.

Ex. 2.3.2 Read and translate the text:
SAND CASTING

Selection of a casting method depends primarily upon: 1.
Quantity of parts. 2. Size of the part. 3. Tolerances and finish. 4.
Physical characteristics. 5. Part configuration. 6. The metal to be cast.

Process (Fig.1).

The oldest commercial method of making metal castings con-
sists of forming a cavi-
GREEN SAND CASTING ty in sand and filling
the cavity with molten
} metal. After the metal
RISER . solidifies, the sand is
broken away, and the
casting is removed,
trimmed, and cleaned.
Sand molds are
made in two or more
sections: bottom
(drag), top (cope),
and intermediate sec-
tions

MOLD CAVITY

Fig.1 Process of sand casting
(cheeks) when required. Joints between sections are the parting

26



YnpaBsieHue uppoBbIX 06pa30BaTENbHBIX TEXHOJIOTUH

MHocTpaHHBIH A3bIK B TpodeccoHalbHOU chepe

lines. The sand is contained in flasks, made of metal or sometimes
wood.

Molten metal is poured into the sprue, find connecting runners
conduct the metal to the casting cavity. Riser cavities in the cope
sand over heavy sections of the cast in serve as metal reservoirs.
They fill with molten metal as the cavity is filled and, as the casting
solidifies and shrinks, the risers feed molten metal to the heavy,
slowly solidifying sections, thus minimizing porosity in the part. Slag
floats to the top of the risers and thus is not incorporated into the
casting. Sprue, runner, and risers are trimmed from the casting after
it is removed from the sand.

Cores are hard shapes of sand placed in the mold to pro-
duce hollow castings.

Patterns of wood or metal are used to prepare the mold.

Extremely large or heavy castings are made by floor molding.
Here, the mold is made in the floor of the foundry using the earth as
the flask.

Advantages and disadvantages: Sand casting offers the least
expensive method for producing general-purpose castings. Pattern
equipment is relatively inexpensive and long lasting.

Sand castings are more subject to human control than parts
made by other casting processes. More material must be left on a
sand casting to permit machining for a finished surface. Thin sections
cannot be cast (1/3 in. is generally considered a practical minimum).
(1648)

Ex. 2.3.3 Translate into Russian the following terms:
cavity, drag, cope, cheeks, joints, flasks, sprue, runners, riser, gate,
molten metal, porosity

Ex. 2.3.4 Find key terms in the text and make your sentences
with them.

Ex. 2.3.5 Write ten special questions to the text and answer
them.

Text 2.4
Ex. 2.4.1 Read the following words aloud paying attention to
the right pronunciation: ciré perdue [s1 rer par dju:], Theophilus
[61° of1las], Benvenuto Cellini [bemve nu:to tfel li:n1].
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Ex. 2.4.2 Guess the meaning of the following words, checking
the dictionary their pronunciation:

Antiquity, alloy, proportion, ingredients, applicable, successful, vari-
ous, substance, thoroughly, sufficiently, further, require, occupy.

Ex. 2.4.3 Read and translate the text:
THE USE OF BRONZE

The use of bronze dates from remote antiquity. This important
metal is an alloy composed of copper and tin, in proportion which vary
slightly, but may be normally considered as nine parts of copper to
one of tin. Other ingredients which are occasionally found are more or
less accidental. The result is a metal of a rich golden brown colour,
capable of being worked by casting — a process little applicable to its
component parts, but peculiarly successful with bronze, the density
and hardness of the metal allowing it to take any impression of a
mould, however delicate. It is thus possible to create ornamental work
of various kinds.

The process of casting is known as ciré perdue, and is the most
primitive and most commonly employed through the centuries, having
been described by the monk Theophilus, and also by Benvenuto Celli-
ni. Briefly, it is as follows: a core, roughly representing the size and
form of the object to be produced, is made of pounded brick, plaster
or other similar substance and thoroughly dried. Upon this the artist
overlays his wax, which he models to the degree required in his fin-
ished work. Passing from the core through the wax and projecting
beyond are metal rods. The modelling being completed, the outer
covering which will form the mould has to be applied; this is a liquid
formed of clay and plaster sufficiently thin to find its way into every
detail of the wax model. Further coatings of liquid are applied, so that
there is, when dry, a solid outer coating and a solid inner core held
together by the metal rods, with the work of art modelled in wax be-
tween. Heat is applied and the wax melts and runs out, and the mol-
ten metal is poured in and occupies every detail which the wax had
filled. When cool, the outer casing is carefully broken away, the core
raked out as far as possible, the projecting rods are removed and the
object modelled in wax appears in bronze. If further finish is required,
it is obtained by tooling. (1623)
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Ex. 2.4.4 Make an outline for a story of yours based on the
vocabulary of the text.
Ex. 2.4.5 Make a close-to the text retelling of the contents.

Text 2.5
Ex. 2.5.1 Guess the meaning of the following words, checking
the dictionary their pronunciation:
Forging, useful, blacksmith, advantages, hammering, inherent, im-
provement, occur, propagate, desirable, coarse, homogeneous,
wrought, soundness, deformation, diversity, virtually, temperature,
determines.

Ex. 2.5.2 Read and translate the text:

THE FUNDAMENTALS OF FORGING

Forging is the oldest known metalworking process. It is believed
to have begun when early man discovered he could beat pieces of
ore into useful shapes. History tells us that forging was widely prac-
tised at the time when written records first appeared.

The blacksmith was one of the first to realize the advantages of
forging. Although he did not know why, he knew that hammering a
piece of hot metal not only resulted in a usable shape, it improved its
strength. It is this inherent improvement in strength of metal that has
placed forgings in the most highly stressed applications in machines.

To understand why forging improves the mechanical properties of
metal, it is important to recognize that metal is made up of grains.
Each grain is an individual crystal, and when the grains are large,
cracks can occur and propagate along the grain boundaries. There-
fore, it is desirable to minimize the grain size in a metal.

Reducing the metal’s grain size-is one of the things forging does
so well. Forging breaks down a coarse grained structure producing a
chemically homogeneous wrought structure with much smaller grains
by controlled plastic deformation. In forging, controlled plastic de-
formation whether at elevated temperature or cold (at room temper-
ature) results in greater metallurgical soundness and improved me-
chanical properties of the metal.

Metal shaping by controlled plastic deformation is the basis for all
forging operations. Because of the diversity of forging end-use appli-
cations, however, a wide range of processes and equipment have
been developed to produce forgings. Some processes are ideally
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suited to make large parts, others, small parts, and still others,
rings. Modern forging is not only carried out in virtually all metals, it
is done at temperatures ranging from more than 2500 °F to room
temperature. Part configuration generally determines the forging
method chosen. (1602)

After-text Discussion:.

Practice 1. MpouuTaiite 3- 1 4-i ab3aubl. Bbiaenute npeanoxe-
HUS, B KOTOPbIX COOBLUAETCA: @) O HEAOCTATKAX METAIOB C KPYMHO-
3€PHUCTBIM CTPOEHUEM; 6) O TOM, YTO AAET, C TOYKM 3peHUs ynydlle-
HUS CBOMCTB, YMeHbLUEHWE pa3MepoB 3epHa pelueTku. MepeBeaute
3TV NPEASIOXKEHNS HA PYCCKUM SA3bIK.

Practice 2. B nocnegHem ab3aue noadvepkmBaetca (1-e
NpeanoXeHNe), YTo nnacTmyeckas aedopMaunsi MeTanna NexuT
B OCHOBE BCEX KOBOYHbIX MpoueccoB. OaHako aanee coobliaercs
0 60/bWOM  MHOrO06pasvMM  KOBOYHbLIX  MPOLIECCOB MU
obopynoBaHus. Yem 310 06ycnoBneHo?

Practice 3. 3anonHuTe cneaymroLlyto cxemy, NpeacTaBnsioLyo coboi
NOrMYECKYIO CTPYKTYPY TEKCTa, aHMMACKMMU NPeAnoXeHUsaMU 13
TekcTa. W3 kaxporo ab3aua A[OMKHO ObiITb MO OAHOMY
NpPeAnoXeHNIO.

I. Onpepenexve npouecca KOBKMU.

.

I1. Hanbonee BaxkHas xapakTepucTuKa npouecca KOBKW.

.

III. BbiBOA 0 HEOEXOAMMOCTM YMEHbLUEHMS pa3Mepa 3epHa Kpu-
CTa/IINYECKON PelETKM MeTanna.

!

IV. Pe3ynbTaT nnactuyeckon aedopmaumnm npu KoBKe.

|

V. BblBOA O BaXKHOCTM MpoLecca niacTmyeckon aedopmaumm.

Ex. 2.5.3 Find key terms in the text and make your sentences
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with them.

Text 2.6
Ex. 2.6.1 Guess the meaning of the following words, checking
the dictionary their pronunciation:
repoussage, repoussé, technique, malleable, relief, diversity, adjec-
tival, plasticity, surface, continuous, essentially, apparent, evidence,
chasser.

Ex. 2.6.2 Read and translate the text:
REPOUSSAGE

Repoussage or repoussé is a metalworking technique in
which a malleable metal is ornamented or shaped by hammering from
the reverse side to create a design in low relief (Fig.1).

There are few technlques that offer such diversity of expression
while still being relatively
economical. Chasing is the
opposite technique to re-
pouss€, and the two are
used in conjunction to cre-
ate a finished piece. It is
also known as embossing.

While repoussé s
used to work on the re-
verse of the metal to form
a raised design on the
front, chasing is used to
refine the design on the
front of the work by sinking
the metal. The term chas-
ing is derived from the

Fig. 1 Repoussé work
noun "chase", which refers to a groove, furrow, channel or indenta-
tion. The adjectival form is "chased work".

The techniques of repoussé and chasing utilise the plasticity of
metal, forming shapes by degrees. There is no loss of metal in the
process, as it is stretched locally and the surface remains continuous.
The process is relatively slow, but a maximum of form is achieved,
with one continuous surface of sheet metal of essentially the same
thickness. Direct contact of the tools used is usually visible in the re-
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sult, a condition not always apparent in other techniques, where all
evidence of the working method is eliminated.

The word repoussé is French and means "pushed up", ultimate-
ly from Latin: pulsare, which means "to push". Repoussage is the
noun to refer to the technique, with repoussé being an adjective re-
ferring to a piece to which the technique has been applied (e.g. "re-
poussé work", "repoussé piece'). Chasing comes from the French
word, chasser meaning to drive out, or to chase around which is what
the artists are doing as they "chase" the forms on their metal in order
to create their final design. (1464)

Ex. 2.6.3 Find key terms in the text and make your sentences
with them.

Ex. 2.6.4 Write ten special questions to the text and answer
them.

Text 2.7
Ex. 2.7.1 Guess the meaning of the following words, checking
the dictionary their pronunciation:
Engraving, grooves, intaglio, burin, machines, ancient, Renaissance,
relief, sculpture, jewellery, trophies, techniques, discipline, survive,
specialize, variety, titanium, weaponry, motorcycle.

Ex. 2.7.2 Read and translate the text:

ENGRAVING

Engraving is the practice of incising a design onto a hard, usu-
ally flat surface, by cutting grooves into it. The result may be a deco-
rated object in itself, as when silver, gold, steel are engraved, or may
provide an intaglio printing plate, of copper or another metal, for
printing images on paper as prints or illustrations; these images are
also called engravings (Fig. 1).

Traditional engraving, by burin or with the use of machines,
continues to be practised by goldsmiths, glass engravers, gunsmiths
and others. Engraved gems were an important art in the ancient
world, revived at the Renaissance, although the term traditionally co-
vers relief as well as intaglio carvings, and is essentially a branch of
sculpture rather than engraving, as drills were the usual tools.

"Hand engraving" is a term sometimes used for engraving ob-
jects other than printing plates, to
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Fig.1 Engravings
inscribe or decorate jewellery, firearms, trophies, knives and other
fine metal goods. Traditional engravings in printmaking are also "hand
engraved", using just the same techniques to make the lines in the
plate.

The modern discipline of hand engraving, as it is called in a
metalworking context, survives largely in a few specialized fields. The
highest levels of the art are found on firearms and other metal wea-
ponry, jewellery, and musical instruments.

Each graver is different and has its own use. Engravers use a
hardened steel tool called a burin, or graver, to cut the design into the
surface, most traditionally a copper plate. However, modern hand en-
graving artists use burins or gravers to cut a variety of metals such as
silver, nickel, steel, brass, gold, titanium, and more, in applications
from weaponry to jewellery to motorcycles to found objects. Modern
professional engravers can engrave with a resolution of up to 40 lines
per mm in high grade work creating game scenes and scrollwork.

Dies used in mass production of molded parts are sometimes
hand engraved to add special touches or certain information such as
part numbers. (1689)

Ex. 2.7.3 Translate into Russian the following terms:

Burin, goldsmiths, relief, intaglio carvings, drills, engravings, metal-
working, jewelery, graver, engravers, burin, copper plate, silver, nick-
el, brass, gold, titanium, scrollwork, dies molded parts.

Ex. 2.7.4 Make a close-to the text retelling of the contents.

Text 2.8
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Ex. 2.8.1 Guess the meaning of the following words, checking
the dictionary their pronunciation:

Etching, surface, intaglio, chemicals, covered, échoppe, texture,
acid, preferable, popularity, substrate, alternative, quality, natural,
aquatint, armour, antiquity, century, techniques.

Ex. 2.8.2 Read and translate the text:

ETCHING

Etching is traditionally the process of using strong acid or mor-
dant to cut into the unprotected parts of a metal surface to create a
design in intaglio (incised) in the metal. In modern manufacturing,
other chemicals may be used on other types of material. In traditional
pure etching, a metal (usually copper, zinc or steel) plate is covered
with a waxy ground which is resistant to acid. The artist then scratch-
es off the ground with a pointed etching needle where he or she
wants a line to appear in the finished piece, so exposing the bare
metal. The échoppe, a tool with a slanted oval section, is also used for
"swelling" lines. The plate is then dipped in a bath of acid, technically
called the mordant or etchant, or has acid washed over it. The acid
"bites" into the metal (it dissolves part of the metal) where it is ex-
posed, leaving behind lines sunk into the plate. The remaining ground
is then cleaned off the plate.

Copper is a traditional metal, and is still preferred, for etching,
as it bites evenly, holds texture well, and
does not distort the color of the ink when
wiped. Zinc is cheaper than copper, so
preferable for beginners, but it does not
bite as cleanly as copper does, and it alters
some colors of ink. Steel is growing in pop-
ularity as an etching substrate. Increases in
the

Fig. 1 Etching

prices of copper and zinc have steered steel to an acceptable alterna-
tive. The line quality of steel is less fine than copper, but finer than
zinc. Steel has a natural and rich aquatint.

Etching by goldsmiths and other metal-workers in order to dec-
orate metal items such as guns, armour, cups and plates has been
known in Europe since the Middle Ages at least, and may go back to
antiquity (Fig.1). The elaborate decoration of armour, in Germany at
least, was an art probably imported from Italy around the end of the
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15th century — little earlier than the birth of etching as a printmaking
technique.

Etching has often been combined with another intaglio tech-
niques such as engraving. (1635)

Ex. 2.8.3 Find the sentences, the translation of which begins
with the following words:

1) TpaBneHne TpagnUMOHHO SIBNSETCS Cnocobom...; 2) B Tpagnumon-
HOM YMCTOM TpaB/eHNW MeTanNnyeckas niacTMHa nokpbiTa...; 3) 3a-
TEM NNAcTUHY OKYHalOT B BaHHY...; 4) Meab aBnsieTCs TpaaMUMOHHBIM
MeTannoM...; 5) LUnHk gewesne meam, No3ToMy OH...; 6) CTanb nMeet
€CTECTBEHHBIN...; 7) PaspaboTaHHOe yKpallueHue 6poHu...; 8) Tpasne-
HMEe YacTo CoYeTanochb C...

Ex. 2.8.4 Find key terms in the text and make your sentences
with them.

Ex. 2.8.5 Make a close-to the text retelling of the contents.

Text 2.9
Ex. 2.9.1 Guess the meaning of the following words, checking
the dictionary their pronunciation:
embossing, relief, material, ductile, ability, variation, diameter, tensile,
machine, stationary, pressure, aforementioned, tonnage, capacity, 6"
wide, aluminum, galvanize.

Ex. 2.9.2 Read and translate the text:
SHEET METAL EMBOSSING

Embossing is a metal forming process for producing raised or
sunken designs or relief in sheet material by means of matched male
and female roller dies, theoretically with no change in metal thickness,
or by passing sheet or a strip of metal between rolls of the desired
pattern.

Metal sheet is drawn through the male and female roller dies
producing a pattern or design on the metal sheet. Depending on the
roller dies used, different patterns can be produced on the metal
sheet.

Characteristics of the metal embossing process include:

o Its ability to form ductile metals,
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= Its use in medium to high production runs,

* The ability to maintain the same metal thickness before and
after embossing,

= The ability to produce unlimited patterns, depending on the
roll dies, and

= The ability to reproduce product with no variation.

Located within the embossing stand itself are two engraved and
mated hardened steel rolls, geared together to maintain top-to-
bottom pattern registration. The width and diameter of these rolls
depends on the strip width, material thickness, pattern depth, and
material tensile strength and hardness.

In most machines, the upper roll blocks are stationary, while the bot-
tom roll blocks are movable. The pressure with which the bottom roll
is raised is referred to as the tonnage capacity. This figure also de-
pends on the aforementioned parameters.

Embossing ma-
chines are gen-
erally sized to
give 2" of strip
clearance on
each side of an
engraved em-
bossing roll.
Many embossing
machines are

EMBOSSING
ROLL —

EXTRUDER

custom-
4 manufactured, so
THREE-ROLL there are no in-
dustry-standard
widths. It is

Fig. 1 Embossing line
not uncommon to find embossing machines in operation producing
patterns less than 6" wide all the way up to machines producing pat-
terns 70"+ wide.
Materials commonly used in the metal embossing process include:
= Aluminum (All Alloys)
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= Aluminum (T1/T2)

= Brass

» Cold rolled steel

= Copper

» Galvanized steel

= High strength, low alloy, steel
»= Hot rolled steel

= Steel (All Alloys)

«  Zinc (1665).

Ex. 2.9.3 Find the sentences, the translation of which begins
with the following words: 1) TucHeHve npeacTasnseT coboit...; 2)
B 3aBMCMMOCTM OT WCMOJSb3yEMbIX LWITAMMOB AN1S1 POMMKOB...; 3) B
60NbIUMHCTBE MalUMH BEPXHUE PYMOHHbIE 6SI0KW...; 4) XapaKTepucTu-
KM npouecca TUCHEHWUS MeTanna...; 5) PacnonoxkeHHasi BHyTpU caMoii
CTOMKM ANS TUCHEHMSI — 3T0...; 6) TunoBble MalMHbl 0BbIYHO...; 7)
Hepeako MOXHO HaWTN TUCHMUIIbHbIE MALLWHBI...

Ex. 2.9.4 Find key terms in the text and make your sentences
with them.

Ex. 2.9.5 Make a close-to the text retelling of the contents.

Text 2.10
Ex. 2.10.1 Read the following words aloud paying attention to
the right pronunciation:
Jirzah [ d39:za:], Mesopotamia [, mesapa’ tetmia], Hittites [h1 taits],
Aegean [i: " dsi:an], Notre Dame de Paris [, notr’ detm d1 " peeris], Ba-
roque [ba rok], Rococo [ra" koukou], Jean Tijou [ 3a:n ti*3u:]

Ex. 2.10.2 Guess the meaning of the following words, check-
ing the dictionary their pronunciation:
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architectural, feature, wrought, occasionally, purification, techniques,
utilitarian, Canterbury Cathedral, acetylene, utensil, furnace.
Ex. 2.10.3 Read and translate the text:

IRONWORK

Ironwork is any weapon, artwork, utensil or architectural fea-
ture made of iron especially used for decoration. There are two main
types of ironwork: wrought and cast iron.

Wrought ironwork is forged by a blacksmith using an anvil.
The earliest known ironwork are beads from Jirzah in Egypt dating
from 3500 BC and made from meteoric iron with the earliest use of
smelted iron dates back to Mesopotamia. However, the first use of
conventional smelting and purification techniques that modern society
labels as true iron-working dates back to the Hittites in around 2000
BC.

Knowledge about the use of iron spread from the Middle East to
Greece and the Aegean region by 1000 BC and had reached western
and central Europe by 600 BC. However, its use was primarily utilitari-
an for weapons and tools before the Middle Ages. Due to rusting, very
little remains of early ironwork.

From the medieval period, use of ironwork for decorative pur-
poses became more common. Iron was used to protect doors and
windows of valuable places from attack from raiders and was also
used for decoration as can be seen at Canterbury Cathedral, Winches-
ter Cathedral, and Notre Dame de Paris. Armour also was decorated,
often simply but occasionally elaborately.

From the 16th century onwards, ironwork became highly ornate
especially in the Baroque and Rococo periods. In France, highly deco-
rative iron balconies, stair railings and gateways were highly fashiona-
ble from 1650. Jean Tijou brought the style to England and examples
of his work can be seen at Hampton Court and St. Paul’s Cathedral.
Wrought ironwork was widely used in the UK during the 18th in gates
and railings in London and towns such as Oxford and Cambridge. In
the US, ironwork features more prominently in New Orleans than
elsewhere due to its French influence.

As iron became more common, it became widely used for cook-
ing utensils, stoves, grates, locks, hardware and other household us-
es. From the beginning of the 19th century, wrought iron was being
replaced by cast iron due to the latter's lower cost. However, the Eng-
lish Arts and Crafts movement produced some excellent work in the
middle of the 19th century.
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In modern times, much modern wrought work is done using the
air hammer and the acetylene torch.

Cast iron is produced in a furnace stoked with alternate layers
of cooking iron then poured into molds. After the iron cools off, the
sand is cleaned off. The Chinese were the first to use cast iron from
the 6th century AD using
it as support for pagodas
fix~ 4' and other buildings.
‘g, ’ 0{;'7 ;, It was introduced
1 ” k’**‘ ” into Europe by the 14th

A" AN A ¥\ century with its main
> decorative uses being as
firebacks and plates for
woodburning stoves in
Germany, the Nether-
lands and Scandinavia. By
the end of the 18th cen-
tury, cast iron was

Fig. 1 Garden furniture
increasingly used for railings, balconies, banisters and garden furni-
ture (Fig. 1) due to its lower cost. (2382)

Ex. 2.10.4 Make an outline for a story of yours based on the
vocabulary of the text.

Ex. 2.10.5 Make a close-to the text retelling of the contents.

ADDITIONAL TEXTS

Familiarize yourself with the text and make a summary of the
texts:

CASTINGS

For many purposes, the simplest process of producing
metal articles is that of casting the molten metal into a suita-
ble mold. The relatively low melting point of aluminum permits
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the use of a variety of casting processes that are not suitable
for metals like iron and copper. The cheapest type of mold is
one made of moist (“green”) sand, which is rammed around a
wooden or metallic pattern. Where only a limited number of
castings are to be made, or where the casting is very large or
intricate, sand molds produce the cheapest castings. If very
large numbers of the same casting are to be produced, and if
the casting is not too large, a permanent mold (usually iron)
may be used, because of the moderate casting temperatures
employed, and may produce castings that are both cheaper
and metallurgically superior. By rapidly forcing metal under
pressure into a suitable permanent mold, “die castings" are
produced. They have very high surface smoothness and di-
mensional accuracy. A special type of plaster used for molds
produces castings with surface smoothness and dimensional
accuracy comparable with those of die castings, but with
somewhat lower mechanical properties.

Of the alloying elements used with aluminum, zinc was
the cheapest and was the one earliest used. It very decidedly
increases the strength of the aluminum and at least 15 or 20
pct of it may be added with beneficial results, as far as the
strength and ease of casting are concerned. It was soon
found, however, that binary aluminum-zinc casting alloys were
quite inferior to pure aluminum, from the standpoint of hot
shortness and resistance to corrosion as well as specific gravi-
ty, and that they had a marked tendency to become brittle
with age, so they have not been used extensively for many
years.

Zinc was very largely replaced more than 40 years ago
by copper, and for years the standard aluminum casting alloy
was the binary aluminum-copper alloy containing 8 pct of the
latter metal. This is a very stable alloy with good casting char-
acteristics and better corrosion resistance than the type of
zinc alloys previously used. Its strength was adequate for most
purposes (about 22,000 psi sand-cast) although its elongation
was low. Some improvements were made over a series of
years by the addition of 1 or 2 pct of zinc and an increase in
the iron content to around 1.2 pct, and later by adding up to
2.5 pct of silicon; and such alloys have produced many of the
aluminum castings used in the automobile field. One of their
strong points is their great ease of machining. This is particu-
larly advantageous in automobile castings, where large num-
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bers of castings are put through Complicated machining opera-
tions and the time required for each operation must be re-
duced to a minimum. This time is considerably less for these
aluminum-alloy castings than for iron castings.

Silicon and iron are the two most common impurities in
aluminum and traditionally both were generally looked upon as
undesirable. Iron, indeed, in amounts up to perhaps 1.5 pct or
a little more, may improve the tensile strength of some of the
alloys, but if there is much more than this the high-melting
iron-aluminum constituent increases the viscosity of the alloy
at the pouring temperature and also tends to make the cast-
ings brittle. In the early days of the aluminum industry, metal-
lic silicon was not available as an alloying ingredient, and alt-
hough a number of investigators showed that aluminum alloys
containing considerable amounts of silicon had reasonably
good properties, it was not until after World War I that serious
attempts were made to introduce such alloys. (3031)

METHODS OF REPOUSSE AND CHASING

It can be laborious to create jewellery or art using repoussé and
chasing techniques, although with practice, complex and delicate
pieces can be made which would be virtually impossible to complete
using any other method.

There are different metals you can use for chasing and repous-
sé work, such as drawn steel, silicon bronze, copper, gold, silver and
pewter.

The process of chasing / repoussé takes a lot of time due to the
repetition of @ number of time-consuming stages: The first step is the
preparation of the metal by annealing; cleaning to remove the pitch
between annealing and work; setting up; and careful work with
punches. This process is typically repeated many times during the
creation of a chasing/ repoussé work.

One method of repoussé and chasing is to place a thin sheet of
metal on a bowl of chasers pitch. This chasers pitch can be pine ros-
in—based that can be kept slightly soft with a heat gun or plumbers
torch for relief work and hardens when cooled for chasing/planishing
work. It can become extremely soft or liquefied when heated too
much, becoming somewhat of a burn hazard. It is not recommended,
nor necessary to heat the pitch to this degree.

The purpose of using pitch is to provide a solid base to work
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on, whilst allowing the metal to be pushed out and shaped without
obstruction. The pitch is best worked on in a pitch bow/or "pitch
board." The pitch bowl is a cast iron bowl which sits on a bag stuffed
with sand or on a rubber ring specifically made for this purpose. This
allows for greater stability, rotation and angling. The pitch is heated
using a hairdryer, or an industrial blowdryer. If the pitch is too hard,
the metal will be thinned. If it is too soft, you have very little control
over the form. A good medium grade chasers pitch works well be-
cause it softens enough to allow for satisfactory relief and cools to a
firmness that is sufficient for chasing, planishing and detail work.

Steel tools are used to work the metal. A "liner" is a steel
tool/punch with a very thin, slightly rounded end, that is used to cre-
ate the initial lines on the metal. The liner is hit on the end with a
chasing hammer, pushing a thin line of metal into the pitch. The side
facing up will consequently be the front of the piece. Once all the lines
have been chased, the metal is then turned over on the pitch, and
repoussé technique is then applied, using other various steel punch-
es/tools to push the metal so that it is raised on the front of the fin-
ished piece.

Once the repoussé is done - the design raised, the piece is in-
verted, and the voids are filled with warm pitch to help maintain its
shape. The pitch should be allowed to set in the voids and cool before
the piece is turned over and placed back on the pitch. Once the piece
of metal is turned over and then chased, in that the details are refined
and brought out. The design is worked many times, with numerous
tools, before the final result is achieved.

Every time the metal is removed from the pitch bowl, it needs
to be cleaned and re-annealed. Turpentine is used to remove the
pitch, and a blow torch can also be used to burn it off.

When working with the pitch, make sure you are working with
gloves, safety glasses and good ventilation and as always, when
working with any type of open flame, make sure there is an appropri-
ate fire extinguisher close by.

Intro to Chasing and Repoussé: Ancient Ways to Create Dimen-
sion in Metal

Chasing and repoussé are tied with gem cutting at the top of
my techniques-to-learn wish list. I can't think of any other jewelry-
making or metalsmithing technique that can create so many unique
designs on metal or one that creates such an impressive effect—all
made using techniques that are thousands of years old. Chasing and
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repoussé are used to create dimensional works of art in various met-
als, most commonly silver, for jewelry, flatware, serving pieces, ac-
cessories, home décor, and more (Fig. 1).

What is Chasing and Repoussé?

In simple terms, repoussé means to push forward or push up (it
means "push up" in French); it refers to the metal being raised by
hammering from the back to create dimension on the front. Chasing
(from the French chasser, meaning "to chase") essentially outlines the
pushed-forward designs by pushing back around their edges to help
define them.

Fig.1 A piece of chasing

So the technique of chasing and repoussé means you'd hammer
a general design onto the back of a piece of metal, flip it over, and
outline the design from the front. You'd use pointed chasing tools
(punches — see Fig. 2) and a chasing hammer (Fig. 3 — yes, that's
where that comes from!) to outline the design; you may or may not
use larger rounded chasing punches for the repoussé work. Alternate-
ly, you can use those chasing punches (metal stylus-type tools with a
variety of tips) to "draw" your design onto the metal, flip it over, and
hammer within (or around the outside of) the design, depending on
what it is.
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Fig. 2 Chasing punches

Fig. 3 Chasing hammer

Chasing punches are very personal tools that are typically
forged or at least modified by their owners. Many of the chasing
punches found for sale are blanks that are ready to be modified to
suit your needs. Their tips can be flat, domed, or detailed like flat-
and Philips-head screwdrivers, pointed like awls, or textured in a vari-
ety of ways. (1506)

Metalsmithing How-To: Chasing and Repoussé

Chasing and repoussé are ancient techniques (possibly since

3000 B.C.) that are still done today basically the same way they were

done hundreds and even thousands of years ago. Now as then, metal

is placed in a pitch pot or pitch bowl (pitch is usually hard clay, wax,

or resin) that supports the metal while it's hammered upon. Pitch is
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typically heated to soften it for repoussé work and allowed to harden
for more detailed chasing work. If metal is hammered during the re-
poussé process on pitch that is too hard, it can create so much re-
sistance that the metal is thinned, so the right temperature and hard-
ness of pitch is important for successful repoussé work. Likewise, if
chasing is attempted on metal with too soft a backing, it won't provide
enough support and the punches can distort the metal too much or
even pierce it. What a heartbreaking mistake that would be!

After the first round of repoussé work is completed, the raised
areas are filled with softened pitch to support them. The pitch is al-
lowed to cool and harden before the piece is returned to the pitch pot,
face up this time, and the chasing work begins to outline and define
the areas raised with repoussé. In very detailed designs, this process
can be repeated many times—with cleaning and annealing between
each step. Chasing and repoussé is a time-consuming technique that
involves many steps and quite a bit of repetition, making it a true arti-
san craft that is becoming more and more rare.

Another ancient chasing and repoussé method involved using
wooden tools or punches to press and hammer malleable gold, silver,
or copper sheet into the carved cavities of hard rock, bone, or other
harder metals to imprint the carved design onto the metal sheet. Early
metalsmiths would carve one design into the harder material in a la-
bor-intensive process, but then that one carved mold could be used to
produce multiple pieces of dimensional gold work. Alternately, decora-
tive designs using something as simple as wire were made and then
metal sheet was hammered upon it. (1734)

REPOUSSE AND CHASING TECHNIQUE

by Jeremy Maronpot
Repoussé and chasing are techniques for creating 3 dimensional relief
in sheet metal. The process is a very old one which is often over-
looked by metal artists today. It is a direct method of sculpting metal
using simple hand tools and hammers. There is no loss of material
when forming metal with these techniques - the metal is not cut by
the tools but pushed into shape in small increments. There are as
many approaches to repoussé and chasing as there are artists.

Here are some of my frequently used chasing tools. These
punches have a variety of specially shaped faces which push the sheet
metal around by tapping on the tool with a hammer. Most chasing
tools are made from hardened and tempered tool steel. Tool
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steel has a higher carbon content than typical steel which makes it
much harder and more durable. I have found that for my purposes,
tools made of mild steel with lower carbon content work just fine. In
fact, I have done some repoussé work with wooden tools with good
results. Matt Weber from Delta Terra Studios makes some very high
quality, high carbon chasing tools.

The texture of the business end of the chasing tool will be
transferred to the surface of the metal. Smooth faced tools like these
are often used to move the metal into shape. Chasing tools with tex-
tured faces can produce different surface effects and are often used
in the refinement stages of repoussé work.

Repoussé and chasing are commonly performed over pitch.
Pitch is a resinous tar-like substance which is semi-fluid when hot and
hard when cold. It provides a backing for forming the metal that sup-
ports it yet allows it to be deformed. The pitch holds the metal in
place during hammering and prevents the material from being pushed
around, other than what is directly under the chasing tool. The pitch
is used at different temperatures depending on the amount or depth
of forming required. The final stages of refinement, called planishing,
are typical done on cold, hard pitch. Soft pitch has the resistance of
wet clay if you were to press something into it - Not your finger! Pitch
burns can be very severe and painful. A good source for pitch is
Northwest Pitchworks.

This is the lid to a box that I formed in the pitch bowl. I worked
the metal from the front and back sides of the design by flipping it
over in the pitch multiple times. Repoussé refers to pushing the metal
out from the back side of the piece - chasing is pushing the metal
down from the front. There is a lot of back and forth between repous-
sé and chasing when creating a relief.
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Fig. 1 Process of metalworking

As the metal is moved around it becomes stiff, or work hard-
ened. The metal will crack if the stresses are not relieved. Think of
bending a paper clip back and forth until it snaps. The metal can be
returned to it's soft, malleable state by heating it to very high temper-
atures. This process is called annealing. Annealing temperatures are
different for each metal and alloy but generally occur when the metal
is red hot. Some metals must cool down slowly after annealing but
copper and other non-ferrous metals can be quenched in water for a
quick cool down.

I began this piece by drawing the design on the flat sheet metal
and embossing the lines with a tool called an outliner or tracer. This
tool has a business end similar in shape to a screwdriver but with
rounded edges and corners. After the design was outlined I flipped
the metal over and began pushing up the high points in between my
traced lines. This is the back side of the design showing the types of
tools used to create the depth. The piece was then flipped back over
to define the shapes from the front.

In this photo you can see the faint impression left by the out-
liner tool in the lower right. This section has not yet been pushed out
from the back side. Starting a project from the front with the outliner
is @ common strategy but not necessary. Some pieces are started by
pushing out a large undefined area from the back and then pushing
the low points back down, establishing the design by moving the met-
al from high to low.

47



YnpaBieHnue quppoBbIX 06pa30BaTEIbHBIX TEXHOJIOTUN

MHocTpaHHBIH A3bIK B TpodeccoHalbHOU chepe

Here is a sample I did for a client a few years back (Fig. 1). The
fingers and details were created with repoussé and chasing, and then
the metal was bent up into the cupped shape.

I do a lot of my repoussé work with the aid of a hand held
pneumatic hammer (Fig. 2). This is an air chisel with adjustable
speeds. The chisel tools have been modified by grinding, forging, and
welding. The tools are just bigger versions of my chasing tools. The
air hammer moves the metal quickly and with pretty uniform results.
Saves lots of wear and tear on the hammering arm as well! Here are
some pieces that I formed with the pneumatic hammer.

Fig. 2 Pneumatic hammer

Some of the most famous sculptures created using these tech-
niques are the Statue of Liberty, Portlandia, and King Tut's bural
mask. I have lots more to say on the subject of repoussé and chasing.
I will be posting step by step images of the techniques soon. (4032)

3. EQUIPMENT AND INSTRUMENTS FOR ART
METALWORK

Text 3.1

Ex. 3.1.1 Guess the meaning of the following words,
checking the dictionary their pronunciation:

Smithing, fine-toothed, high-speed, fine-grinding wheel, work-
bench, sawmill, chisels, punches, indent-end nailset, sufficient, ham-
mer-and-anvil, forging.
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Ex. 3.1.2 Read and translate the text:
ESSENTIAL BLACKSMITHING TOOLS

In our first smithing adventures we bought a small and finely
machined vise, a fine-toothed flat metal file, a little 1/4 inch steel-
cutting chisel and a matching pointed pick-punch. The next shop ex-
tras were a high-speed electric bench grinder with both a coarse- and
fine-grinding  wheel,
plus the capacity to
accept buffing wheels
and grinding discs. If
you intend to do any
serious metalwork,
you will also need a
heavy workbench to
hold your grinder and
vice. Don't invest in
anything fancy, as it
will be burned by hot
metal repeatedly. We
have built several and
found that native oak,
bought aged but
rough-cut from a local
sawmill is best, Make
the top of your bench
from planks at least
two inches thick, and
two times that is bet-
ter (if you have plenty
of help to lift and car-
ry the wood).

Fig. 1 Blacksmithing tools

You can save trips to the hardware store by getting a few items
at once: a set of chisels, a set of metal-cutting files, a set of punches
(pointed, indent-end nailset type and flat-tips) and the largest vise
and grinder you can afford. You can save half by ordering a China-
made vise from a discount tools catalog, but be sure the vise has an
ample flat anvil surface in back and that the anvil is located on top of
the bolts that hold the vise to the bench rather than extending back
(where it will wobble). Common vises have tempered lawns but the
attached anvils are made of an untreated steel that is sufficient for
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occasional gentle flat forging although its easily dented. Look into a
Wilton or other premium U.S. brand to get a tempered vise surface
that won't dent of scar when hit by tempered tools suds as a hammer
brad, pick or punch. For serious hammer-and-anvil forging, get a real
anvil — one made of properly treated steel, not cast iron. As noted
below, you can make or buy one. (1470)

Ex. 3.1.3 Find key terms in the text and make your sen-
tences with them.

Ex. 3.1.4 Write ten special questions to the text and an-
swer them.

Text 3.2

Ex. 3.2.1 Transcribe the following words and read them
aloud:

anvil, temperature, annealing, occasionally, charcoal, precious,
jeweler, techniques.

Ex. 3.2.2 Read and translate the text:

TOOLS, MATERIALS AND TECHNIQUES OF
SILVERSMITHS

Silversmiths saw or cut specific shapes from sterling and fine
silver sheet metal and bar stock, and then use hammers to form the
metal over anvils and stakes. Silver is hammered cold (at room tem-
perature). As the metal is hammered, bent, and worked, it 'work-
hardens'. Annealing is the heat-treatment used to make the metal soft
again. If metal is work-hardened, and not annealed occasionally, the
metal will crack and weaken the work.

Silversmiths can use casting techniques to create knobs, han-
dles and feet for the hollowware they are making. After forming and
casting, the various pieces may be assembled by soldering and rivet-
ing.

During most of their history, silversmiths used charcoal or coke
fired forges, and lung-powered blow-pipes for soldering and anneal-
ing. Modern silversmiths commonly use gas burning torches as heat
sources. A newer method is laser beam welding.

Silversmiths may also work in copper and brass, although this is
usually confined to practice pieces due to the cost of the metals.

Although jewelers also work in silver and gold, and many of the
techniques for working precious metals overlap, the trades of jeweler

50



YnpaBsieHue uppoBbIX 06pa30BaTENbHBIX TEXHOJIOTUH

MHocTpaHHBIH A3bIK B TpodeccoHalbHOU chepe

and silversmith have distinct histories. Chain-making and gem-setting
are common practices of jewelers that are not usually considered as-
pects of silversmiths.

The tradition of making armour was interrupted sometime after
the 17th century. Silversmithing and goldsmithing, by contrast, have
an unbroken tradition going back many millennia. The techniques
used to make armor today (whether for movies or for historical recre-
ation groups) are an amalgam of silversmith forming techniques and
blacksmith iron-handling techniques. (1418)

Ex. 3.2.3 Find key terms in the text and make your sen-
tences with them.

Ex. 3.2.4 Write ten special questions to the text and an-
swer them.

Text 3.3

Ex. 3.3.1 Transcribe the following words and read them
aloud:

variety, yield, burin, unique, quality, deliberate, appearance,
Florentine, mezzotint, roulette, burnisher, square, jewelry, techniques.

Ex. 3.3.2 Read and translate the text:
TOOLS AND GRAVERS OR BURINS

Gravers come in a variety of shapes and sizes that yield differ-
ent line types (Fig. 1). The burin produces a unique and recognizable
quality of line that is characterized by its steady, deliberate appear-
ance and clean edges. The angle tint tool has a slightly curved tip that
is commonly used in printmaking. Florentine liners are flat-bottomed
tools with multiple lines incised into them, used to do fill work on
larger areas or to create uniform shade lines that are fast to execute.
Ring gravers

51



YnpaBsieHue uppoBbIX 06pa30BaTENbHBIX TEXHOJIOTUH

MHocTpaHHBIH A3bIK B TpodeccoHalbHOU chepe

Fig. 1 Gravers and burins

are made with particular shapes that are used by jewelry en-
gravers in order to cut inscriptions inside rings. Flat gravers are used
for fill work on letters, as well as "wriggle" cuts on most musical in-
strument engraving work, remove background, or create bright cuts.
Knife gravers are for line engraving and very deep cuts. Round grav-
ers, and flat gravers with a radius, are commonly used on silver to
create bright cuts (also called bright-cut engraving), as well as other
hard-to-cut metals such as nickel and steel. Square or V-point gravers
are typically square or elongated diamond-shaped and used for cut-
ting straight lines. V-point can be anywhere from 60 to 130 degrees,
depending on purpose and effect. These gravers have very small cut-
ting points. Other tools such as mezzotint rockers, roulettes and burn-
ishers are used for texturing effects. Burnishing tools can also be used
for certain stone setting techniques.

Musical instrument engraving on American-made brass instru-
ments flourished in the 1920s and utilizes a specialized engraving
technique where a flat graver is "walked" across the surface of the
instrument to make zig-zag lines and patterns. The method for "walk-
ing" the graver may also be referred to as "wriggle" or "wiggle" cuts.
This technique is necessary due to the thinness of metal used to make
musical instruments versus firearms or jewelry. Wriggle cuts are
commonly found on silver Western jewelry and other Western metal
work. (1639)

Ex. 3.3.3 Find key terms in the text and make your sen-
tences with them.

Ex. 3.3.4 Write ten special questions to the text and an-
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swer them.

Text 3.4

Ex. 3.4.1 Transcribe the following words and read them
aloud:

leather, apron, anvil, disappear, farriers, romance, anthracite,
charcoal, variety, riveted, square, through, threaded, ingenuity, Fahr-
enheit, squirrel-cage, rheostat, barbecue.

Ex. 3.4.2 Read and translate the text:

THE FORGE

The most romantic aspect of metalworking is the forge, leather
apron and clang of hammer on anvil. Blacksmithing as a craft and art
did not disappear with Longfellow's village smith and his chestnut
tree. The old-time skills are kept alive by a small army of teachers, re-
enactors, skilled art smiths and the 7,000 professional farriers that
shoe over 2 million riding hones in America today. There are courses
you can take and books and videos you can buy if the romance ap-
peals. We typically find smithing hard, hot and dirty work — smelly,
too, if super-hot-burning anthracite coal is used rather than charcoal -
and do as little as we can get away with. Still, we did inherit the use
of a small coal forge and huge anvil for a time a while back, and
learned that some things can be made right only one way — by forg-
ing them yourself.

We needed a set of steel grills to put across doors and windows
of the cabin to keep out a variety of unwanted critters. Such a grill is
best made of tempered steel, fabricated before hardening. The grill is
riveted or welded at crosspoints, then installed using long, flat-
headed, square-shanked 1/2 inch steel bolts. (The bolts extend
through square holes punched into fiats hammered into the steel,
thence through holes bored through the logs to be threaded and
scored with holts on the inside.) A metalworking shop could do the
work, but it would cost more than the stuff we want to protect.

To forge our own, we are in the process of assembling a budg-
et-priced smithy; following is the plan in case you would like to do the
same. This is how smithies are built on sheep stations in the Australi-
an Outback, where store goods are in short supply, but ingenuity is
not.

All forges contain a firebrick or cast-iron firepot to hold the
2700 degree Fahrenheit fire needed to forge-weld steel. The Aussie
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forge uses an old truck-size cast-iron brake drum. They are large and
thick enough and have an axle hole in the middle. On ours, an iron
perforated-disc runoff drain cover will be placed over the opening and
let rust in place. Using 2 inch or 3 inch iron plumbing pipe and flang-
es. a tube will be run to a surplus squirrel-cage fan. A rheostat regu-
lates the blower speed. The Aussie firepot is placed in a home-welded
angle-iron forge table with a hood and chimney rigged over it. We
plan to set ours in a bed of sand in the firebox of a fancy cast-ton
wheeled backyard gas barbecue that somebody left at the dump when
the burner broke. We shall get a pair of sheet-metal flanging pliers
and form a hood and flue to fit from sheet metal and blinds. (2118).

Ex. 3.4.3 Make an outline for a story of yours based on
the vocabulary of the text.

Ex. 3.4.4 Make a close-to the text retelling of the con-
tents.

HOW TO MAKE UP A SYNOPSIS AND A SUMMARY
OF THE TEXT

HaBblkn aHHOTUPOBaHUA U pedepupoBaHUS TEXHUYECKOTO TeK-
CTa Mo3BONSAT 3PdeKkTUBHEE OCBamMBaTb HOBYIO WHOSA3bIYHYIO WH-
dopMaumio No cneunanbHOCTU, BbICTPO U3BNEKaTb HYXKHYIO WHGOP-
Maumio U3 TekcTa 1 ee HUKCMpoBaThb.

AHHOTMpOBaHME — MpPOLEeCC COCTABMIEHNS KPATKUX CBeAeHWUi
O MeyaTHOM npousBeaeHun (KHUre, craTbe, Aoknage u T.4.), No3BO-
nSOWMX CyauTb 0 UenecoobpasHocTu ero bonee geTanbHOro usyde-
Hus. Tlpy 3TOM YUUTLIBAETCSH COAEPXKaHWE NPOU3BEAEHUS, ero Ha3Ha-
YeHune, LEHHOCTb U HanpaBfieHHOCTb.

AHHOTaumMA (a Synopsis) — KpaTKas XapakTepucTuka Tekcra C
TOYKN 3peHust coaepxaHus, (OopMbl, YUATATENbCKOrO Ha3Ha4YeHus U
ApYyrux ocobeHHoCTel, AononHsaWmMX 6ubnnorpacduyeckoe onuca-
HMe. S3bIK aHHOTauMu AomkeH 6biTb NPOCTbIM, 6€3 MCNonb30BaHMA
HEHY>XHbIX U ManoOMOHATHLIX TepMMHOB. OHa AoMKkHa B okaTol dhopme
coobLwatb, 0 YEM roBOpUTCS B TEKCTE N Kakne TeopeTuyeckue n / nim
npakTuyeckne 3HaHus AaeT 3TO npousBedeHne. AHHOTauuu no co-
fAepXXaHuio 6bIBalOT HECKOMbKUX TUMOB, CaMbIM MOMYNASAPHbLIM U3 KOTO-
pbIX SIBNSIETCS ONMCaTebHbIN.

OnucaTenbHasi aHHOTaUMS — OMUCaHWE COAEepXXaHWs TeKCTa C
MOMOLLbI0 BE3MMYHBIX KOHCTPYKUMI B (popMe KpaTKOW CrpaBku; Mo-
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XeT 6blTb COCTaBneHa Ha Ntoboi BUA MevyaTHOro npousseaeHust. E€
06bIYHbIN 06beM 300-500 3HaKOB, T.e. B CpeAHEM aHHOTauUus coaep-
XUT 3-4 NpefnoXeHus Ha byt NeyaTHyo CTaTblo BHE 3aBMCMMOCTYH
OT ee pa3mepa.

TeKkcT onucaTenbHOW aHHOTaLMK AOMMKEH COCTOSATb U3 TPEX Ya-
CTen:

1. BBogHas 4acTb C BbIXOAHbIMM [Aa@HHbLIMU: Ha3BaHWE
TekcTa, amunus aBTopa, roa M3gaHusl, Mecto usgaHusl, Homep, 0bb-
eM (KOMMYECTBO CTpaHuL, UAMIOCTpaumnin, Tabnuu).

2. OnucaTenbHasi 4aCTb - ABa-TPM OCHOBHbLIX MOJOXe-
HMS, Hambonee XapaKTepHbIX A1 AaHHOro TEKCTa, KOTOpble AO/MKHbI
coaepxatb B cebe TeMaTuKy (ecnm OHa He pacKpbiTa B Ha3BaHUM),
Lenb AaHHoM paboTbl U 06M1acTb NPUMEHEHUS, @ TaKXe crnocobsbl, C
MOMOLLIbIO KOTOPbIX AOCTUrAOTCA NOCTaB/IEHHbIE @aBTOPOM LIENN.

3. 3aknounTenbHas 4acTb, rAe paccMaTpuBalOTCS OT-
fenbHble 0COBEHHOCTM W3M0XKEHUS MaTepuana, MHorga npuBOASTCH
BbIBOAbI.

AHHOTaumsa He mMeeT ab3aueB M HAYMHAETCSA C CYTU BOMpoca
WUNn C BBOAHbLIX pas.

PecdepupoBaHme — ofHa U3 caMbIX LUMPOKO pacnpoCTpaHeH-
HbIX MUCbMEHHbIX (hOPM M3BNeYeHNs MHdopMaummn. Ecnm B aHHOTaumn
NMpUBOAMTCS NULLIb KPaTKUI MepeyeHb pacCMaTPUMBAEMbIX BOMPOCOB,
TO B pedepaTe U3naraeTcs CyTb BONPOCOB M MPUBOASTCA BaXKHeMLWMe
BbIBOAbI.

Pedepar (a summary) - 3TO COKpaLLleHHOe coaepaHue ne-
YaTHOrO TeKCTa C OCHOBHbIMM (hAKTUUYECKMMMW AAHHBIMU M BblBOAAMM.
PedepaT npeactaBnsieT coboit 06bEKTUBHOE, JIMLIEHHOE 3MOLMIA CO-
oblueHne MHdopMaUmMM NepBOMCTOYHMKA Ha OCHOBE €e CMbIC/IOBOM
nepepabotkn. OH aKUEHTMPYeT BHMMaHWE Ha HOBbIX CBEAEHMSX U
onpegenseT uenecoobpasHoCcTb obpallueHns K NepBONCTOUHMKY.

CywectByeT MHOro BugoB pedepatos, Hanbonee MHTEPECHbLIM
ABNSETCA MHOPMATMBHLIN pedepaT, T.e. KOHCMEKTUBHOE U3MIOXEHNE
CYLLECTBEHHbIX MOSIOXXEHWUI OpUrMHana. U3noxeHune cogepxxaHus cra-
TbM B pedepaTe BeAeTCs Mo CTEMEHM BaXKHOCTM OTOOpaHHbIX cBeae-
HWi. CHayana KpaTKO M3MaraeTcs CywecTBO BOMpOCa, fajsiee CkKaTo
NpvBOAATCA HeobxoamMble (akTuyeckne aaHHble. NnaH cocTaBneHns
pecdepaTa MOXET He coBnagaTh C NJAaHOM CTaTbM.

PedepaT, kak npaBuso, He UMeeT pa3aenoB unm pybpuk. TekcT
pedepaTa HauMHaAETCS C M3NOXEHUS CyllecTBa pedepupyemMoro Tek-
cta. Cnepyet m3beratb BBOAHbIX (pa3 (B OT/IMUME OT aHHOTaumm). B
pedepaT He BKIHOYAOTCH MCTOPUYECKME CrpaBKu, BBeaeHus (ecnu
OHW He COCTaBMAOT OCHOBHOMO COAEPXXaHWsA CTaTbW), ONMCaHWe paH-
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Hee ony6sMKoBaHHbIX paboT M o0bLen3BecTHble NonoXeHus. lMnaH
pedepaTa:

1. Tema, npeameT (06beKT), xapakTep M uenb paboTol.
30eCb HYXXHO MOKasaTb OCOBEHHOCTU TeMbl, KOTOpble HEObXoAUMbI
[J1S1 PacKpbITUS LENW 1 coaepXxaHunst paboTbl.

2. MeTtog npoBepeHust paboTbl (ecnn 3TOT MeTO4 Wm
MeToAbl HOBble, TO HY)XHO AaTb UX OMUCAHWKE).

3. KoHKpeTHble pe3ynbTaThl paboTbl (TeopeTudeckune
WSIN 3KCMEPUMEHTATbHBIE).

4, BbiBOAbI, pEKOMeHAauMKM, OUEeHKa, MNpPeanoXeHus,
OMMCaHHblE B NEPBONCTOYHUKE.

5. O6nactb NpMMeHEHNS.

Ecnm B cTaTbe OTCYTCTBYET Kakas-nubo U3 nepeyncieHHbIX
BbllUe YacTel (HanpuMep, B CTaTbe€ HUYErO HE FOBOPUTCS O NMPUMEHE-
HWUK), TO ee B pedepaTte OMycKaloT, COXpaHsAs MOCNeA0BaTeNIbHOCTb
U30XEHWSI.

B koHuUe pedepaTa MOryT AaBaTbCA NpuMevaHus pedepeHTa
(NpY HanMuMM B HEM MPOTUBOPEYUMIA UK OWMBOK), HO UHTEpPNpeTaums
WM KpUTWMKA MNEepBOMCTOYHMKA B CaMOM pedepaTe He AOMNyCKaeTcs.
TekcT pedepaTa 3aKaHUMBAETCH CBEAEHUSIMW O KOSIMYECTBE WIII0-
CTpaumini, Tabnuuy, 6ubnunorpadum, 3a kotopbiMn MayT d.1.0. pede-

peHTa.
OcHoBHble TpeboBaHMa A3bIKy pedepaTa:
1. KpaTkoe, To4UHOe 1 06bEKTUBHOE U3NOXEHWE MaTepu-
ana.
2. MpuMeHeHne cTaHZapTHON TepMuHonoruu. Cneayet

nsberatb HEMPUBLIYHBIX TEPMUHOB U CUMBOJMIOB M Pa3bsICHATb MX Mpu
NnepBOM YNOMWHAHUW B TEKCTE.

3. TepMuHbI, NPpUMeEHsieMble B pedepaTte 6onee Tpex pas
M CMbIC/T KOTOPbIX SICEH U3 KOHTEKCTA, peKOMeHAyeTCs nocne nepBoro
ynoTtpebneHns nosHoOCTbIO 3aMeHnTb abbpesnaTypamun (CokpalleHus-
MW) B BUAE HayanbHbIX 3arfaBHbIX 6yKB 3TUX TepMUHOB. Mpu nepsom
yrnoMuHaHuM Takas abbpeBuaTtypa gaeTcs B ckobkax HemnocpeacTBeH-
HO 3a TEPMMHOM, NpW nocnegytowem ynotpebnennn - 6e3 ckobok. B
pedepaTe He cnedyeT npuMeHsTb 6onee Tpex pasnuuyHbix abbpesua-
Typ.

Kak npaBwno, npn HanucaHun pedepaTta CoXHbIE Npeasioxe-
HUA NpeobpasyloTcs B MpOCTble, LWMPOKO MCMOMb3YTCA Heonpeae-
NEHHO-NNYHbIE NpefnoxerHus. ®opmynbl B pedepate NpuBoasaTCs B
cnegylowmx cnyyasx: a) 6e3 dbopMyn HEBO3MOXHO MOCTPOEHue pe-
depata; 6) dopMmynbl BelpaxaloT uTorn paboTsl; B) OpMysbl CyLle-
CTBEHHO 0bneryatoT NoHMMaHue paboThbl.
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MHocTpaHHBIH A3bIK B TpodeccoHalbHOU chepe

[JonyckaeTca BkIoYaTb B pedepaT WANCTpauumM u Tabnuupbl,
€C/I1 OHM MOMOTaloT PACKPbITMIO OCHOBHOIO COZIEpXXaHusi paboThbl.

O6beM pedepaTa He 3aBUCUT OT obbeMa pedepupyeMoro Tek-
CTa, a ONpeaensieTcsi ee coaep)KaHWeM, KOMMYECTBOM CBEAEHUA U UX
Hay4HO LeHHOCTbIO, CpeaHuii 06beM [Nst XXYpPHallbHbIX CTaTel ~
1000 neyaTHbIX 3HAKOB.

OCHOBHbIe OT/INYUS aHHOTaUuM oT pedepara:

AHHOTaUMSA

Pedepart

AHHOTaLl,VIFI b NeEpeYncnseT
BOMPOCHI, KOTOPblE OCBELLEHbl B
NMepBOMCTOYHMKE, HE pacKkpbiBasi
CaMoro copepkaHusi 3TUx BOMpPO-
COB. AHHOTaU,VIFI OTBEYaeT Ha BO-
npoc: «O 4yeM roBopuTcs B nep-
BWYHOM TekcTe?» B aHHoTauum
OCHOBHOE CofiepXXaHue nepeaaert-
CS CBOMMM CNOBaMK, KOTopble
NpeacTaBnsioT BbICOKYIO CTeneHb
abcTparvpoBaHns 1 0606LLeHns

Pedepat npeacraBnsetr coboi
06bEKTUBHOE, JTULLIEHHOE 3MOLIMIA
coobuieHne nHdopMauumn nepeo-
UCTOYHMKA Ha OCHOBE ee CMbIC-
noeovi nepepaboTku. OH obpa-
LAeT BHMMaHME Ha HOBblE CBe-
feHns u coobllaeT cyllecTBeH-
HOe cofepXaHue OCHOBHbIX BO-
npocoB. B pedepate dopmynu-
poBkM U 0606LEeHNS 3aMMCTBY-
IOTCS U3 CaMOro TekCTa OpUrkHa-

na

Jlekcnueckme Moaenu Anf UCNOJIb30BaHUSA NMpU COCTaB-
JIeHUM aHHOTaLUMi m pecl:epaToa Ha aHIIMACKOM A3bIKe:

The article is headlined... CraTbsl Ha3bIBaEeTCH...
The headline of the article I have Ha3BaHue cTaTbu, KOTOPYIO 9 NpoYuTan...
read is...
The author of the article is... ABTOp CcTaTbM...
The article is written by... . CraTbs Hanucaxa...
It's published in... OHa onybnvkoBaHa..
It's printed in... OHa Hane4aTaHa...
The main idea of the article is... OCHOBHasi MbIC/1b 3TOW CTaTbM...
The article is about... Cratbs O...
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The article is devoted to...

CraTbs NOCBSALWEHA. ..

The article deals with....

CraTbs cBs3aHa C...

The article touches upon....

CraTbsl 3aTparmBaer...

The purpose of the article is to give
the reader some information on...

Llenb ctaTbl — 03HAKOMUTb YUTaTENS
C UHdOpMaLmel o...

The aim of the article is to provide
the reader with some material (da-
ta) on....

Llenb cTaTbn 03HAKOMUTbL unTaTens c
MaTepMa)’IaMM/ﬂ,aHHbIMM 0...

The author starts by telling the
reader that..

B Hauane cTaTtbu aBTOp NULWIET ...

The author writes (states,
stresses, thinks, points out) that...

ABTOp nuweT / yTBepxaaeT /
noa4YepkMBaeT / nonaraet /
BblAENAET, 4TO...

The article describes ...

CTtaTbs OMUCLIBAET...

According to the text...

CornacHo TekcTy...

Further the author reports (says)...

Hanee aBTOp coobuiaerT...

It is important to note (stress, un-
derline)...

Ba)xHO OTMeTUTb / MOAYEPKHYTD...

In conclusion....

B 3akntoyeHue...

The author comes to the conclusion
that...

ABTOp NPUXOAWT K 3aK/THOUYEHUIO, YTO...

I found the article interesting
(important, dull, of no value,
too hard to understand) because...

CTaTbsl Nokasasnacb MHE UHTEPECHOM
(Ba)XHOWM, CKYYHOWN, HE NpeaCTaBNsio-
Lei MHTepeca, CIIMLIKOM TpyAHON Ans
NMOHUMaHKS), TaK Kak...

Jlornueckne KOHHEKTOopbl

Beforehand Mpexpae Bcero
Firstly Bo-nepBbix
Secondly Bo-BTOpbIX
Nevertheless TeM He MeHee
Then 3aTteM
Further Hanee
Besides Kpome T0Oro

Finally, In general

HakoHeu, B Lenom

As mentioned above

Kak yka3blBaeTcs Bbllle
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In other words

MHbIMKN cnoBamu

But

OaHako

On the one hand

C 0iHOW CTOPOHbI

On the other hand

C npyroii CTOpOHbI
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YnpaBaeHue iuppoBbIX 06pa30BaTeNbHbIX TEXHOJIOTUH

MHocTpaHHBIN A3bIK B podeccuoHalbHOU cdhepe

RUSSIAN-ENGLISH TERMINOLOGICAL VOCABULARY ON ART METALWORK

anroMuUHMIi aluminium (US: aluminum)

AaM6yc [MaccMBHbIE CTOMKW C BbIMYKION MOBEPX-
HOCTbIO AN1S BbIKOMIOTKM M MPOKOBKM BbINYKJIbIX
nspenunin] anvil bed / stake

6acma = TuCHeHne

60poaoK [ KyzHeudHbI MHCTPYMEHT] driftpin
6poH3a bronze

BbIKONOTKA [=aundoBka] raising (#3ge/me Bbiko-
JIa4YNBAETCH HA OfPaBKe C Hapy)XHOH CTOPOHbI);
dishing (#3ge/me BbikoniaunBaeTcs Ha ornpaske
U3HYTPH)

BblcagKa [Ky3He4yHas onepaums] upset(ting)
rmbka [Ky3HeuHasi onepauusi] bending

ropH (ky3He4HbI) smith’s hearth / forge
rpaéwrTunxennb [pesel rpasépa] burin
rpaBupoBaTb (pexyumum UHCTPYMEH-ToM) to
engrave; to cut (rpanenne, tecanune); to chase
(ronbko rio meranny); (pasaeHnem) to etch
rpaBUpPOBKA (pexyLmM MHCTPYMEHTOM) engrav-
ing; cutting (rparnenne, recaHwne); chasing (r1o/16-
Ko rio metasmny); (TpassieqHnem) etching; = ranbBa-
Hu4yeckas ~ galvanocautery

AndoBKa = BbIKONOTKA

3arotoBka blank; (smras) casting; (kpyrsioro,
KBagparHoro w/m  rpsMoOyrosibHOro  CEYEHMS)
billet; (rrockas win rpokaraHHas) slab; = koBaH-
Has ~ forged blank; ky3HeuHasi ~ forged piece /
stock; nucrosas ~ sheet billet

3050710 gold

3y6bmno («y3HeqHoe) anvil chisel

Knewm (ky3HeqHble) smith’s tongs

koBaTtb to forge; (704 mosorom) to hammer; (8
wramriax) to press; = ~ B ropsyemMm / Xon04HOM
cocTtosiHum to forge hot / cold

koBkKa forging; (704 mosnoroM) hammering; = ro-
psyas / xonogHas ~ hot / cold forging; ~ B
wTamnax (nog npeccom) press forging, pressing;
~ B OTKpbITOM WTamMne open-die forging; ~ Mono-
ToM hammer forging; ~ nog NagaloWwmMM MOMIOTOM
drop forging; pydHas ~ hand forging, black-
smithing; cso6ogHas ~ smith forging

KOBKOCTb (7exHos10rmy. ¢B-80) forgeability, mal-
leability; (rmracrmy. cs-Bo) ductility

KyBanpga sledge (hammer)

nntbé 1. (gevicteue) casting; 2. (u3gesms) cast-
ing(s); = ~ B obonoukosble Gopmbl shell (mould)
casting; ~ nec4yaHble ¢dopmbl sand (mould) cast-
ing; ~ B MOCTOSIHHble opMbl permanent-mould
casting; ~ no BbiNnaBnsieMblM MoAaensaM invest-
ment casting; ~ no BbINJABNSEMbIM BOCKOBbLIM
MogenaMm lost-wax process;~ nog AasneHveMm die
casting; TouHoe ~ precision casting; ueHTpobex-
Hoe ~ centrifugal casting; xyaoxectBeHHoe ~ art
/ ornamental casting

MeAb copper
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MeccepwTuxenb [pesel rpasépa] knife-shaped
graver, knife tool

MeTann metal; = BaAskuii ~ tough metal; aparo-
LiEHHbIA ~ precious metal; koBkuin ~ ductile met-
al; nuctoBot ~ sheet metal; nuTelHBIN ~
cast(ing) metal; xpynkuit ~ brittle metal; useTHo
~ non-ferrous metal; 4épHsblin ~ ferrous metal
MeTasuionlacTMkKa [M3rotoBnieHMe un3o06paxe-
HWS, BblAAB/IMBAHMEM €r0 Ha MOBEPXHOCTN TOHKO-
ro metannaj repoussage

monot(ok) hammer; = ~ ky3Heua smith’s ham-
mer

HaKoBaJibHA anvil

HanubHHUK file

0BXMMKA [ KY3HEYHBIN UHCTPYMEHT] Swage
o6paborTka mertamnoB metalworking; = ropsiuas
/ xonogHas ~ hot / cold metalworking; xyaoxe-
cTBeHHas ~ art metalwork

obpabaTtbiBaTbh MeTann cBo6oaHOW KoBKOW (/704
mosioTom) to work / shape a metal by hammering;
(nog kysHeyHbiM ripeccom) to work / shape a
metal by press forging

0onoBo tin

onoka [B NUTenMHOM fene npucriocobneHune, cny-
Xallee ans yaepxaHus (hopMOBOYHON CMecu npu
eé ynnotHeHun] mould(ing) box, flask

otnuBatb (8 ¢opmy) to mould, to cast

otnmBka casting; = u3Bnekatb ~y u3 ¢dopmbl to
strip a casting;

noab6oiika [ kysHeyHsi uHCTpymeHT] set hammer
npunamsBaTtb to solder (markum rpuroem on [/
to); to braze (78épgwbim ripurioem on [ to)
npokartka rolling

NPOTsHKKA [Ky3He4Has onepaums] drawing
MYaHCOH [MHCTPYMEHT, HanoMuHarowmm no cop-
Me TrBO34b, WCMOAb3yeTCs Mpu paBUPOBaHUK
MYHKTUPHON NIMHWEN M3 TOYeK PpasfiMyHON Benu-
UYWHbI U ry6buHbI] punch

peseu engraver’s tool, (en)graver

pucpnenme [06paboTka nNoBepxHOCTU ANS Npu-
JaHwus el wepoxosaTocTtu] fluting, grooving
pe3bba (3ybuiom, yekaHom v T.11.) chiselling
cepebpo silver

CKaHb [Buza toBenvpHoi TexHuku] filigree
ckpeb6OK scraper

CKpyuMBaHMe [Ky3HeyHas onepaums] twisting
coepuHeHme (gerasne 6o/Tamm, CBapKov, KIér-
Kov n 7.1.) joint

cnnas alloy

cranb steel

TUCHeHue stamping

TpasneHue etching

¢huvnurpaHb [10BeNMpHOe y3opyaToe msgenve m3
TOHKOM Kpy4éHoi nposonoku] filigree

¢dopma shape; (srrevinas) (casting) mould



YnpaBaeHue iuppoBbIX 06pa30BaTeNbHbIX TEXHOJIOTUH

¢pesa cutter

yekaH embossing die; raising hammer (pasHo-
BUAHOCTL MOJIOTKA /15 BbIKO/IOTKM)

yekaHuTb to emboss

yekaHKka 1. [M3roToBneHWe W306paXKeHUs, Bbl-
[aB/IMBaHMEM ero Ha nosepxHocTu] embossing;
stamping (smcroBas), chasing (mwcHenne opHa-
MEHTE Ha TOHKOM META/VTMYECKOU I/ICTUHKE) 2.
[n306paxeHne, BbIGUTOE Ha METaN/IMUECKOM M3-
nenun] repoussé work

YepHb [rpaBMpOBKa Ha cepebpe, 30/10Te, WTPUXU
KOTOpOM  3amofHAT YEPHbIM  METaN/IMYECKUM
cnnasom] niello /p/.: -li, -los/

MHoCTpaHHBIN 513bIK B IpodeccuoHabHOU cdepe

uyryH (r7€pBuyHbIVi POAYKT AOMEHHOIO [1POM3-
Bo4CTBA) Pig iron; (rIpo4gyKT BTOPUYHOM [1/1aBKM)
cast iron

wabep [VMHCTPYMEHT, CyXalUuii ANns TOYHON 06-
paboTKN NMOBEPXHOCTEN METaNNIMUECKUX USAENUIA,
HaHEeCEeHMs PUCYHKOB M Haanucem B rpaBupo-
Ba/lbHOM fene] scraper

winepak [ #ebosibLias HakoBasibHs) beak iron
WwITamMn KoBoYHbIN forging die

wTuxens [peseu rpasépa] burin

ENGLISH-RUSSIAN TERMINOLOGICAL VOCABULARY ON ART METALWORK

alloy n cnnas

aluminium (US: aluminum) 7 antoMUHKI

annealing 17 oTXur

anvil 7 HakoBasnbHS

anvil bed / stake ambyc ( cTosiku 419 BbIKOSIOTKM

U IPOKOBKM BBIITYK/IbIX U3L4E/TNH)

anvil chisel 17 3ybuno («y3reuHoe)

art / ornamental casting 77 xypoxectBeHHoe
mTbé

art metalwork n xygoxecrBeHHas o6paboTtka

MeTanoB

beak iron wnepak (HebosibLIass HAKOBA/IbHS)

bending 7 n3rn6

billet n 3arotoBka(xpyrzioro, kBagpatHoro wim
MIPSMOYIrO/IbHOrO CEHEHMS)

binder 1 cBsa3biBaloLLee BeLECTBO

black-smithing 77 pyyHas koBka

blank n 3arotoBka

brass n natyHb

braze (on / to) v npunawueatb (7BEpgeLIM ripurio-
em)

brazing n naiika (78Ep4biM ripurioem)

breaking 7 pa3pylweHune; n3nom

brittle adj xpynkui

bronze n 6poH3a

burin n (rpab)wTtuxens (peszey rpasépa)

capacity n cnocobHocTb: heat / thermal ca-
pacity TennoémkocTb

cast 1) m« casting 7 nuTbé, otnmeka (rpoyecc);
MH.: nuTbé (m134e/msA); 2) v otnmeaTh (8 gop-
My)

cast iron 17 uyryH (71pogyKT BTOpUYHOM 1/1aBKH)

cavity n nonoctb; BnagnHa

centrifugal casting 1 ueHTpobexHoe NuTLé

chase 1) n rpasupoBka (770 merTasiiy); YekaHka
(Ha TOHKOM METa/VTMYECKON MIACTUHKE), 2) vV
rpaBupoBaTb (OpHAMEHT)
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chasing 1 rpaBsupoBska (70 merasy)

chiselling n pe3vba (3y6usiom, yekaHom u T.11.)
chromium 77 xpom

coating 77 nokpbiTue (r7poyecc), rpyHTOBKa;
C/I0i, NOKpbITUE

compression /7 ©OKaTue; yniaoTHeHWe

composite 1) adj coctaBHOMN, CNOXHbBIN; 2) n
KOMMO3UT, KOMHO3MLIMOHHbIl7'I mMaTepuan

conduction 77 (anekTpryeckast) NpoBOANMOCTb;
TENNONPOBOAHOCTb

conductivity n yaenbHas npoBoanMOCTb

conductor /7 NpoBoAHUK

constituent ag;j coctaBnsiowWwmit YacTb LIENOro,
COCTaBHOM

copper 11 Mefp

corrosion /7 KOppo3us

crack n TpewuHa

creep resistance 17 conpoTMBNEHNE NON3Yy4eCTH

cupric adj conep>xalluuiti AByXBaneHTHYO Mefb

cuprous adj coaepxaluuii O4HOBaNIEHTHYIO Mefb

cutter n ¢peza

cutting 1 rpaBupoBka ( recaHme)

damascene v HacekaTb (merasi) 30N10ToM [/ ce-

pebpom
deformation 17 gedopmaums
density /7 nnoTHOCTL
die-casting 7 nuTbé nog gaBneHnem
dies np/ ky3He4yHas ocHacTka
dishing 5 BbikonoTka, avdoska (#3ge/me BbiKo-
SIa4YNBAETCS HA OMPaBKe U3HYTPH)
drawing 77 npoTsxka
driftpin 60poaodk (Ky3HEYHBI NHCTPYMEHT)
drop forging /7 koBka nog nagatoLMM MONOTOM
ductile adj Baskuin (merasiia), KOBKUIA
ductility » BszkocTb (MeTasiia), KOBKOCTb; Nna-

CTUYHOCTb
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elastic agj ynpyrvii: elastic force cuna ynpyro-
cTn

elasticity 7 snactnyHocTb, ynpyrocrb

electric current /7 3nekTpryeckuii Tok

electricity 77 anekTpnyectso

emboss v yekaHuTb; BblAaBNMBaTb penbed

embossing /7 YekaHka; BblAaBIMBaHUe penbeda

embossing die 17 yekaH

embossment 77 yekaHka; pe3bba; TUCHEHNE;
penbedHoe n3obpaxeHue

enamel work /7 rnasypoBka; NoKpbITUE 3Masiblo

(en)graver / engraver’s tool n peseu

engraving /7 rpaBMpoBaHue, rpaBnpoB-ka (pe-
IKYLYMM UHCTPYMEHTOM)

etching 1 rpaBupoBaHve (kuc10TOH), TPaBNEHWe

ferrous adj xenesucrbii

file 7 HanMNbHUK
filigree 17 dpunurpaHb

flask 1 onoka (npucriocobrieHne B JIMTENHOM fe-
71€)

flowability n Tekyyectb

fluidity 1 TekyuecTb; NOABMXKHOCTb

fluting » pudnenve

force ncuna

forge 1) /7 Ky3HEYHbIN FOPH; KY3HEYHbIN LEX; 2) v
KOBaTb; LUTaMMoBaTb (B rops4YeM COCTOSIHUM)

forgeability 7 koBkoCTb

forged blank 17 koBaHHast 3aroToeka
forged piece / stock 17 ky3HeuHas 3aroToBka
forging /7 KOBKa; ropsyas LUTaMrnoBKa

forging die koBOYHbIN WTAMN

found v oTtnmBaTh B hopmy

foundry n nuTteé (rpoyecc u nzgenns); nuTen-
HbIN LEX;

fracture 17 pa3pyweHnue

fracture strength n conpotusnexve nsnomy /
pa3pbiBy

furnace 1) 7 neub; 2) v HarpeBaTb B Neun; nna-
BUTb (B reyn)

fusible adj nerkonnaskuii

galvanocautery /7 ranbBaHu4eckasi rpaBuMpoBKa
gold n 305010

gray / grey iron 71 cepblii UTENHbIA YyTryH

grinding 77 wnndosaHue

grooving 17 pucdneHve

hammer 1) n monoT, KyBanga; 2) v koeatb (Mo-
JI0TOM)

hammering 7 koBka (/704 Mo/10TOM)

hand forging 1 pyuHas koBka
hardness n xécrtkocte (Hanp. Bogel, 6ymaru u

T.11.)
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impact strength n ygapHas Bsi3kocTb; yaapo-
MPOYHOCTb

impurity 7 npumech

ingot 7 cnutok

investment casting 7 nuTb€ no BbiNaBnNsEMbIM
Mozensm
iron n>ene3o

ironwork 17 13genus ns xenesa, 4YyryHa

joint 1 coeanHenve (gerasevi 6osTamu, CBapKoY,

KNEMKOU 1 T.11.)

knife-shaped graver 1 meccepwTtu-xenb (pesey
rpaBépa)

load 17 Harpy3ka

lost-wax process 7 nMTLE MO BbiNJABNSEMbBIM

BOCKOBbIM MOAENSM

lustre (US: luster) n6neck (merasiia)

malleability n koBkocTb (crrocobHocTL fEdop-
MUPOBATLCS B XO/I04HOM COCTOSIHIN)

malleable adj koBkuii

melting » nnaeka; (pac)nnaesneHune

melting point 7 Temnepatypa (Touka) nnaene-
HMS

metal 7 meTann

metalware 7 MeTannonsgenus

metalwork 77 xygoxecrBeHHas paboTta no me-
Tanny

metalworking 7 meTannoobpabotka

milling n npokaTka

mould 1) 7 nuteliHas dopma; oTnmTas geTtanb 2)
v otnuBaTth (B gopmy)

moulding n dopmoBka; oTnMBKa, oTMTas ae-
Tanb

mould(ing) box n onoka (rpucriocobreqne B
JINTEVIHOM [ESIE)
nickel 7 Hukenb

niello /p/: -li, -los/ n yepHb (rpaBMpoBKa Ha ce-
pebpe, 30/10Te, WITPUXM KOTOPOW 3amnOHSAIOT
YEpPHBLIM MeTaNIMYeCcKnM CrsiaBoMm)
nonmetals /7 HemeTannbl

opaque /7 Hernpo3payHblii

pig iron (7epsuyHbId MPOJYKT JOMEHHOIO Npo-
U3BOACTBA) YYTyH

porosity 1 nopucToctb

pressing /7 KOBKa B LUTaMnax / noa Npeccom
punch 7 NyaHCOH (MHCTPDYMEHT A/151 PaBUPOBKH)
raising /7 BbIkONOTKa, AndoBKa (#34€/me BbiKo-

JIa4YUBAETCS HA OrPaBKe C HaPYXXHOM CTOPOHBI)

rapture /7 paspyLieHve; pasnoM; TpelmHa

repoussage /7 MeTa/INlon1acTuka

repoussé 1) adj penbedHbiii; 2) n 6apenbed Ha
MeTanne
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repoussé work 17 yekaHka (13ge/me; TeEXHUKA

YeKaHKN 1 BbIKO/IOTKY [10 META/I/TY C UCIT0/1b308a-

HNEM [IEDEBSIHHON (POPMBI)

resistance n conpotuBnexune

rigidity /7 ecTkocTb; YCTOMUMBOCTb (KOHCTDYK-
)

rivet 7 3aKnénka; v kienaTtb, 3aKNEnbIBaTb

rolling 7 npokaTtka

roulette /7 rpaHnnbHKK; LMHKOrpadcKkas pyneTka

sand casting 7 nuTbé B necok

scraper 11 Wabep (MHCTPYMEHT 4715 [PaBUPOBKH);
CKpebok

set hammer . nopboika (Ky3HEYHbII MHCTDY-
MEHT)

sheet billet 7 nucrosas 3arotoska

shell n o6onoukoBas nuteliHas dopma

shell (mould) casting n nuTLE B 060/104KOBbIE

¢opmbl
shrinkage 7 ycaaka (ripn ceapke); cteneHb 06-

Xatus (ripu NPoKaTKe)
silver n cepebpo
silverware / silver-work n n3genuns n3 cepebpa

slab n 3aroToBka (rm10ckas nam rpokaraHHas)
sledge (hammer) n kyBanga

smith forging 7 cBo6oaHas koBka

smith’s tongs 1 knewm (ky3HeyHbIE)

solder (on / to) v npunaueaTb (MIrkuM ripurnoem)
soldering n navika (Markvm ripunoem)

specific gravity 7 oTHocnTenbHas NNOTHOCTb

specific weight 7 yaenbHbIit Bec

spin 1) n ckpyunBaHue; CBUBKA; 2) V CKpy4MBaTb;
CBMBATb; BbITArMBaTb HUTb

stamping 7 (siucroBas) wWTaMnoBka; TUCHEHME

steel ncranb

stiffness 1 xecTkocTb; kKO3pdUUMEHT ynpyrocTu

strain n (mexarnyeckoe) HanpsixeHue; aedop-
MWUPOBaHHOE COCTOsIHUE, AecopMaums

strength » npoyHoCTb; Npeaen Npo4YHOCTH, Bpe-
MEeHHOEe CconpoTuBneHne (MaTeprana)

stress 1 (mMexaHuyeckoe) Hanps>xeHwne; Hanpsi-
YKEHHOE COCTOsIHNE

stretching n pactsxeHue

swage /7 06)kK1MKa; KOBOYHbIN 0BXMMHON LUTamn

tenacity n npoyHoCTb Ha pa3pbiB

tensile strength 7 conpotuBneHne pactsxe-
HWUIO, Npeaen NPOYHOCTM NPU PaCTSHXKEHUN

tension 17 1) HaTsXxeHue; pacTskeHue; 2)
HanpskeHne, HanpsXKEHHOE COCTOosIHME

thermal conduction » TennonpoBoa-HOCTb

thermal expansion 1 TennoBoe paclumpeHue

tin nonoso

tolerance(s) n ponyck(n)
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toughness 77 yaapHas BsI3KOCTb; XECTKOCTb
treatment n (rexrnosornqeckas)) 06paboTka

twisting 77 ckpyunBaHue
volume /7 061bEM

weight nBec

weldability 7 ceapuBaemocTb

work / shape v (a metal) obpabaTtbiBaTh (Me-
Tann)

workability 7 obpabaTtbiBaemocTb, cnocobHocTb
06pabaTbiBaTbCs X0N0AHOM 06paboTke

wrought iron /7 cBapoyHoe xeneso

yield strength 7 npegen Tekyuectn

Young’s modulus 17 mogynb KOHra, moaynb
ynpyroctu

ZincC /7 UMHK
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