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Unit I. MECHANICAL PROPERTIES OF MATERIALS.

1. Discuss in pairs:
What properties of materials do you know? Compare answers
with your partner.

2.Read and translate the text to find out if you are right.
Text 1

Mechanical properties are important in structural and building
materials as well as textile fabrics. They include the many properties
used to describe the strength of materials such as: elasticity /
plasticity, tensile strength, compressive strength, shear strength,
fracture toughness & ductility (low in brittle materials), and
indentation hardness.

Fracture mechanics is the field of mechanics concerned with the
study of the formation and subsequent propagation of microcracks in
materials. It uses methods of analytical solid mechanics to calculate
the thermodynamic driving force on a crack and the methods of
experimental solid mechanics to characterize the material's resistance
to fracture and catastrophic failure.

In modern materials science, fracture mechanics is an
important tool in improving the mechanical performance of materials
and components. It applies the physics of stress and strain, in
particular the theories of elasticity and plasticity, to the microscopic
crystallographic defects found in real materials in order to predict the
macroscopic mechanical failure of bodies. Fractography is widely used
with fracture mechanics to understand the causes of failures and also
verify the theoretical failure predictions with real life failures.

Thus, since cracks and other microstructural defects can lower
the strength of a structure beyond that which might be predicted by
the theory of crystalline objects, a different property of the material—
above and beyond conventional strength—is needed to describe the
fracture resistance of engineering materials. This is the reason for the
need for fracture mechanics: the evaluation of the strength of flawed
structures.

In this context, fracture toughness is a property which
describes the ability of a material containing a crack to resist fracture,
and is one of the most important properties of any material for
virtually all design applications. Fracture toughness is a quantitative
way of expressing a material's resistance to brittle fracture when a
crack is present. If a material has a large value of fracture toughness
it will probably undergo ductile fracture. Brittle fracture is very
characteristic of materials with a low fracture toughness value.

4
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These materials do show plastic deformation. However, due to
the rigid structure of the crystalline materials, there are very few
available slip systems for dislocations to move, and so they deform
very slowly. With the non-crystalline (glassy) materials, viscous flow is
the dominant source of plastic deformation, and is also very slow. It is
therefore neglected in many applications of ceramic materials.

To overcome the brittle behaviour, ceramic material
development has introduced the class of ceramic matrix composite
materials, in which ceramic fibers are embedded and with specific
coatings are forming fiber bridges across any crack. This mechanism
substantially increases the fracture toughness of such ceramics. The
ceramic disc brakes are, for example using a ceramic matrix
composite material manufactured with a specific process.

3. Answer the questions:

1) What mechanical properties of materials do you know?

2) What is fracture mechanics and what does it apply?

3) What is the reason for the need for fracture mechanics?

4) What is fractography used for?

5) What is the most important properties of any material for all
design applications?

4. State whether the following sentences are true or
false. Correct the false ones.

1. Fracture mechanics uses methods of analytical solid mechan-
ics to calculate the thermodynamic driving force on a crack.

2. Different property of the material is needed to describe the
fracture resistance of engineering materials.

3. Fracture toughness is not taken into account as the most im-
portant properties of any material.

4. If a material has a large value of fracture toughness it shows
plastic deformation.

5. Find out the words from the text which denote:

1) a break or crack in a very hard substance

2) the ability of a substance to stretch easily and then return to
its original shape quickly

3) able to be bent, stretched or pressed

4) the science that deals with heat, light, and other forms of
energy and how they affect objects

5) consisting of crystals or looking like crystals

6. Discuss the following items in pairs:

1) mechanical properties in structural and building materials

2) fracture mechanics
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UNIT II. CERAMICS.

1. New words and word combinations to learn:
crystalline — kpucTannuyeckuit

insulator —mM3onatop

conductivity - anekTponpoBoAHOCTb

melting temperature — TeMnepaTypa nnaBneHuns
figurine — cTaTyaTka

silica — KpeMHe3éM

kiln — neub

tile — nnuTka

bearing — nogwmnnHmMK

sintered — cneYéHHbI

2. Read the text and find out the information about the
origin of the word “ceramics”.
Text 1. Types of ceramic products.

A ceramics is an inorganic, nonmetallic solid comprising metal,
nonmetal or metalloid atoms primarily held in ionic and covalent
bonds. The crystallinity of ceramic materials ranges from highly
oriented to semi-crystalline, and often completely amorphous
Varying crystallinity and electron consumption in the ionic and
covalent bonds cause most ceramic materials to be good thermal and
electrical insulators and extensively researched in ceramic
engineering.

Nevertheless, with such a large range of possible options for
the composition/structure of a ceramics (e.g. nearly all of the
elements, nearly all types of bonding, and all levels of crystallinity),
the breadth of the subject is vast, and identifiable attributes (e.g.
hardness, toughness, electrical conductivity, etc.) are hard to specify
for the group as a whole. However, generalities such as high melting
temperature, high hardness, poor conductivity, high elasticity,
chemical resistance and low ductility are the norm, with known
exceptions to each of these rules (e.g. piezoelectric ceramics, glass
transition temp, superconductive ceramics, etc.). Many composites,
such as fiberglass and carbon fiber, while containing ceramic
materials, are not considered to be part of the ceramic family.

The word "ceramics" comes from the Greek word Kepapikog
(keramikos), "of pottery" or "for pottery", from képapoc (keramos),
"potter's clay, tile, pottery". The earliest known mention of the root
"ceram-" is the Mycenaean Greek ke-ra-me-we, "workers of
ceramics", written in Linear B syllabic script. The word "ceramic" may

6
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be used as an adjective to describe a material, product or process; or
it may be used as a noun, either singular, or more commonly, as the
plural noun "ceramics".

The earliest ceramics made by humans were pottery objects,
including 27,000 year old figurines, made from clay, either by itself or
mixed with other materials like silica, hardened, sintered, in fire. Later
ceramics were glazed and fired to create smooth, colored surfaces,
decreasing porosity through the use of glassy, amorphous ceramic
coatings on top of the crystalline ceramic substrates. Ceramics now
include domestic, industrial and building products, as well as a wide
range of ceramic art. In the 20th century, new ceramic materials were
developed for use in advanced ceramic engineering.

For convenience, ceramic products are usually divided into four
sectors:

Structural, including bricks, pipes, floor and roof tiles.
Refractories, such as kiln linings, gas fire radiants, steel and glass
making crucibles. White wares, including tableware, cookware, wall
tiles, pottery products and sanitary ware.

Technical, is also known as engineering, advanced, special, and
fine ceramics. Such items include: tiles used in the Space Shuttle
program, gas burner nozzles, ballistic protection, nuclear fuel uranium
oxide pellets, biomedical implants, coatings of jet engine turbine
blades, ceramic disk brake, missile nose cones, bearing (mechanical),

etc.

3. Answer the following questions :

1. What is ceramics?

2. What do you know about the crystallinity of ceramic materi-
als?

3. What were the earliest ceramics made by human?
4. What do the ceramics include nowadays?
5. What sectors are the ceramic products divided?

4. Find the English equivalents for the following words
and word combinations in the text:

1) TBépLoe BeLLeCTBO, coAepxallee MeTann

2) KOBafleHTHbIE CBSA3N

3) Tenno- v 3NeKTPo- U30NATOp

4) CTEeKJI0BOIOKHO

5) yrnepoaHoe BONOKHO

6) KpeMHE3EM, 3aKaNlEHHbIN U CNEYEHHBIN B OrHe

7) YMeHbLUEHWe NOpUCToCTH

7
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8) aMophHOe KepaMMUECKOe MOKPLITHE

5. Translate the sentences into English:

1) Kepamuka — 3TO HeOpraHuM4eckoe, HeMeTanIumyeckoe Teep-
[0€e BeLlecTBO, coaepxallee MeTasn, HeMeTanmveckme v metan-
NOVAHbIE aTOMbl, KOTOPblE B OCHOBHOM YAEPXWBAOTCA B WMOHHBIX U
KOBANIEHTHbIX CBA3SX.

2) N3MeHeHWe KpUCTanan4yHoCcTn u notpebneHne 3neKTpoHoB B
WOHHBIX M KOBAJIEHTHBIX CBA3SIX SIBNISIETCA MPUYMHONA TOro, YTo 60sb-
LUMHCTBO KepaMM4eCcKMX MaTepuarnioB — XOpOLUME TersoBble U dnek-
TPUYECKME U30NATOPbI U LLIMPOKO M3YHaloTC B UHXEHEPUN KEPAMUKMN.

3) Obwme yepTbl, TakMe Kak BbiCOKas TemrnepaTypa niasieHus,
BbICOKasl TBEPAOCTb, M0Xasi MPOBOAUMOCTb, BblCOKasi 3/1aCTUYHOCTD,
XMMUYeCKasi CTOMKOCTb U HU3Kasl NIACTUYHOCTb SIBMISIKOTCS HOPMOW, C
N3BECTHbIMU UCKIOYEHMSIMUN K KAXKAOMY U3 3TUX NpaBul.

4) CaMble paHHME KepaMuyeckume u3penus, caenaHHble Noab-
MU, 6binn 06beKTaMM KepaMuKKU, B TOM uucne urypku, caenaHHble
U3 rnHbI, MO B CMecU C ApyruMn MaTepuanamv, TakMMM Kak AVOK-
CUA KPEMHUS, 3aKaNeHHOro, CNeYEéHHOro B OrHe.

5) Kepamuky nokpbiBanu rnasypbio u o6xuranu, 4Tobbl CO-
30aThb rNafkne, LUBETHbIE MOBEPXHOCTU, YMEHbLUAIOWME NOPUCTOCTb 3a
CYeT WCMONb30BaHMSA CTEKIOBMAHbIX aMOP@HbIX, KepaMU4eCcKMX Mno-
KPbITUA Ha BEPXHEM YacTU KPUCTa/NIMYECKUX KepaMMYEeCcKMX NOoAsIo-
Kek.

6) Kepamuueckne mnapenusi, Kak npasBufio, AENSTCS Ha YeTbipe
cekTopa:

— CTPYKTYPHbIE, B TOM YMCNE KMPNM4UK, TPYObl, NOMbl 1 Yepenu-
ubl.

— OrHeyrnopHas Kepamuka, Takasi Kak — M3ny4daTeny rasoBoro
NoXKapoTyLLEeHNs, NeYn 415 NPOU3BOACTBA CTanu v cTekna.

— MPO3payHbIe U3aenusl, B TOM YnC/e CTON0Bash U KyXOHHas Mo-
cyaa, o6nmuUoBOYHAs NANTKA, MOHYapHbIe M34enns U CaHTEXHMKA.

— TexHu4eckas, cneumasnibHas M BbICOKOKAYeCTBEHHAs KepaMu-
K.

6. Make up a plan of the text.
7. Discuss the text with your partner according to your
plan.
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Text 2. Applications of ceramics.

1. New words and word combinations to learn:
ball bearing — wapvkonoawWnNHUK

rolling — npokaTka

rust — p>xaB4mHa

susceptibility — BocnpnnMunBoCTb

brittle — xpynkui

penetrate — npoHWKaTb

payload — nonesHas Harpy3ka

blade — ne3sue

2. Read the text and gain facts about the hydroxyap-
atite ceramics and its application.

Ceramics can be used instead of steel for ball bearings. Their
higher hardness means they are much less susceptible to wear and
typically last for triple the lifetime of a steel part. They also deform
less under load, meaning they have less contact with the bearing
retainer walls and can roll faster. In very high speed applications, heat
from friction during rolling can cause problems for metal bearings,
which are reduced by the use of ceramics.

Ceramics are also more chemically resistant and can be used in
wet environments where steel bearings would rust. In some cases,
their electricity-insulating properties may also be valuable in bearings.
Two drawbacks to ceramic bearings are a significantly higher cost and
susceptibility to damage under shock loads.

Knife blades: the blade of a ceramic knife will stay sharp for
much longer than that of a steel knife, although it is more brittle and
can snap from a fall onto a hard surface. Ceramic brake disks for
vehicles are resistant to abrasion at high temperatures.Advanced
composite ceramic and metal matrices have been designed for most
modern armoured fighting vehicles because they offer superior
penetrating resistance against shaped charges.

In the early 1980s, Toyota researched production of an
adiabatic engine using ceramic components in the hot gas area. The
ceramics would have allowed temperatures of over 1650 °C. The
expected advantages would have been lighter materials and a smaller
cooling system, leading to a major weight reduction. The expected
increase of fuel efficiency of the engine could not be verified
experimentally; it was found that the heat transfer on the hot ceramic
cylinder walls was higher than the transfer to a cooler metal wall as

9
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the cooler gas film on the metal surface works as a thermal insulator.

Thus, despite all of these desirable properties, such engines
have not succeeded in production because of costs for the ceramic
components and the limited advantages. Such engines are possible in
laboratory settings, but mass production is not feasible with current
technology. Work is being done in developing ceramic parts for gas
turbine engines. Currently, even blades made of advanced metal
alloys used in the engines' hot section require cooling and careful
limiting of operating temperatures. Turbine engines made with
ceramics could operate more efficiently, giving aircraft greater range
and payload for a set amount of fuel.

Recent advances have been made in ceramics which include
bioceramics, such as dental implants and synthetic bones.
Hydroxyapatite, the natural mineral component of bone, has been
made synthetically from a number of biological and chemical sources
and can be formed into ceramic materials. Orthopedic implants coated
with these materials bond readily to bone and other tissues in the
body without rejection or inflammatory reactions so are of great
interest for gene delivery and tissue engineering scaffolds.

Most hydroxyapatite ceramics are very porous and lack
mechanical strength, and are used to coat metal orthopedic devices to
aid in forming a bond to bone or as bone fillers. They are also used as
fillers for orthopedic plastic screws to aid in reducing the inflammation
and increase absorption of these plastic materials. Work is being done
to make strong, fully dense nanocrystalline hydroxyapatite ceramic
materials for orthopedic weight bearing devices, replacing foreign
metal and plastic orthopedic materials with a synthetic, but naturally
occurring, bone mineral. Ultimately, these ceramic materials may be
used as bone replacements or with the incorporation of protein
collagens, synthetic bones.

High-tech ceramic is used in watch making for producing watch
cases. The material is valued by watchmakers for its light weight,
scratch resistance, durability and smooth touch.

3. Read the text again and answer the following ques-
tions:

1. What application of different types of ceramic can you hame?

2. What do you know about the application of ceramic in wet
environments?

3. What have the advanced composite ceramic and metal ma-
trices been designed for?

4. Why have the ceramic engines not succeeded in production?

10
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5. What the recent advances in the field of ceramic do you
know?

4. State whether the following sentences are true or
false. Correct the false ones.

1. Ceramics are much less susceptible to wear and typically last
for triple the lifetime of a steel part.

2. Ceramics are also more chemically resistant and can be used
in wet environments like steel bearings would rust.

3. Ceramic brake disks for vehicles are resistant to abrasion at
high temperatures.

4. Turbine engines made with ceramics couldn’t operate more
efficiently, giving aircraft greater range and payload for a set amount
of fuel.

5. Hydroxyapatite wasn't made synthetically from a number of
biological and chemical sources and couldn't be formed into ceramic
materials.

5. Match two columns to make up collocations and give
their Russian equivalents.

1. recent a) component

2. ball b) hydroxyapatite
3. ceramics ¢) orthopedic

4. blades d) bearings

5. mineral €) advances

6. devices f) knife

6. Discuss the following items in pairs:

1. the recent advances in the field of ceramic

2. the properties of the hydroxyapatite ceramics

'/

7. Make a report on the topic “"High-tech ceramic”.

11
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UNIT III. METALWORKING.

1. New words and word combinations to learn:
nugget — camopogok

precise — TOYHbIiA

tool — nHCcTpyMeHT

malleable and ductile metal — KoBKMi1 1 NAACTUYHBIA MeTaNN
smelting ores — BbiNaBka pya

adornment — ykpalueHue

workpiece — 3arotoBka

an anvil — HakoBanbHs

low oxidation — HU3KWIA YpOBEHb OKUCNIEHNS

2. Read the text and find out which paragraph gives in-
formation about the archaeological evidence of copper min-
ing and working.

Text 1. The Notion of Metalworking

Metalworking is the process of working with metals to create
individual parts, assembilies, or large-scale structures. The term covers
a wide range of work from large ships and bridges to precise engine
parts and delicate jewelry. It therefore includes a correspondingly
wide range of skills, processes, and tools.

Metalworking is a science, art, hobby, industry and trade. Its
historical roots span cultures, civilizations, and millennia. Metalworking
has evolved from the discovery of smelting various ores, producing
malleable and ductile metal useful for tools and adornments. Modern
metalworking processes, though diverse and specialized, can be
categorized as forming, cutting, or joining processes. Today's machine
shop includes a number of machine tools capable of creating a
precise, useful workpiece.

The oldest archaeological evidence of copper mining and
working was the discovery of a copper pendant in northern Iraq from
8,700 BC.The earliest substantiated and dated evidence of
metalworking in North America was the processing of copper in
Wisconsin, near Lake Michigan. Copper was hammered until brittle
then heated so it could be worked some more. This technology is
dated to about 4000-5000 BC. The oldest gold artifacts in the world
come from the Bulgarian Varna Necropolis and date from 4450 BC.

Not all metal required fire to obtain it or work it. Isaac Asimov
speculated that gold was the "first metal". His reasoning is that gold
by its chemistry is found in nature as nuggets of pure gold. There are

12
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a few other metals that sometimes occur natively, and as a result of
meteors. Almost all other metals are found in ores, a mineral bearing
rock, that require heat or some other process to liberate the metal.
Another feature of gold is that it is workable as it is found, meaning
that no technology beyond eyes to find a nugget and a hammer and
an anvil to work the metal is needed. Stone hammer and stone anvil
will suffice for technology. This is the result of gold's properties of
malleability and ductility. The earliest tools were stone, bone, wood,
and sinew. They sufficed to work gold.

At some point the connection between heat and the liberation
of metals from rock became clear, rocks rich in copper, tin, and lead
came into demand. These ores were mined wherever they were
recognized. Remnants of such ancient mines have been found all over
what is today the Middle East.Metalworking was being carried out by
the South Asian inhabitants of Mehrgarh between 7000-3300 BC.The
end of the beginning of metalworking occurs sometime around 6000
BC when copper smelting became common in the Middle East.

Copper ore, being relatively abundant, and tin ore became the
next important players in the story of metalworking. Using heat to
smelt copper from ore, a great deal of copper was produced. It was
used for both jewelry and simple tools. However, copper by itself was
too soft for tools requiring edges and stiffness. At some point tin was
added into the molten copper and bronze was born. Bronze is an alloy
of copper and tin. Bronze was an important advance because it had
the edge-durability and stiffness that pure copper lacked. Until the
advent of iron, bronze was the most advanced metal for tools and
weapons in common use.

The ancients knew of seven metals. Their oxidation potential is
important because it is one indicator of how tightly bound to the ore
the metal is likely to be. Iron is significantly higher than the other six
metals while gold is dramatically lower than the six above it. Gold's
low oxidation is one of the main reasons that gold is found in nuggets.
These nuggets are relatively pure gold and are workable as they are
found.

Looking beyond the Middle East, these same advances and
materials were being discovered and used the world around. China
and Britain jumped into the use of bronze with little time being
devoted to copper. Japan began the use of bronze and iron almost
simultaneously. In the Americas things were different. Although the
peoples of the Americas knew of metals, it wasn't until the arrival of
Europeans that metal for tools and weapons took off. Jewelry and art
were the principal uses of metals in the Americas prior to European

13
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influence.

Around the date 2700 BC, production of bronze was common in
locales where the necessary materials could be assembled for
smelting, heating, and working the metal. Iron was beginning to be
smelted. Iron began its emergence as an important metal for tools
and weapons. The Iron Age was dawning.

3. Scan the text and answer the following questions:

1. What is metalworking?

2. How can modern metalworking processes be categorized?

3. What was the earliest evidence of metalworking in North
America?

4. What did Isaac Asimov speculate about the gold?

5. When did copper smelting become common in the Middle
East?

6. What was the cooper use for?
7. What is bronze and what are its properties?
8. Why is the oxidation potential of metals important?
9. What metals did the different countries use?
4. Match English words with their Russian equivalents :
1. to create a) BbINJ1aBKa
2. assembly b) cTtaHku
3. smelting C) 06UNbHBIV
4. cutting d) roBenunpHble usaenus
5. machine tools €) pacnnasneHHas Meab
6. abundant f) cbopka
7. jewelry g) co3gasaTb
8. molten copper h) pe3ka

5.Fill in the gaps with the words and phrases from the
text:

1) The term “metalworking * covers . . .. from large ships and
bridges to precise engine parts and delicate jewelry.

2) Metalworking has evolved from the discovery of smelting

various ores, producing . . . .. useful for tools and adornments.

3) Today's machine shop includes a . . . .. capable of creating
a precise, useful workpiece.

4) Copper was hammered until . . . .. so it could be worked
some more.

5) Not all metal required . . . .. it or work it.
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6) Almost all other metals are found in ores, a mineral bearing
rock, ... .. or some other process to liberate the metal.
7) The earliest tools were . . ., bone, . . ., and sinew.

6. Translate the sentences into English:

1) MeTtannoobpaboTka — 3T0 npouecc paboTkl C MeTaNIaMK Ans
CO3[aHUsi OTAENbHbIX YacTeM, Y3/M0B UM KPYNHOMACLWITabHbIX CTPYK-
TYyp.

2) MetannoobpaboTka pasBuiacb M3 OTKPbLITUS BbIMJIABKM pa3-
JIMYHbIX PyA, MpPOM3BOACTBO KOBKOMO M BbICOKOMPOYHOro MeTasnna,
NPUFOAHOMO ANt UHCTPYMEHTOB U YKpaLLEHWUN.

3) CoBpeMeHHble npouecchbl MeTann006paboTkn pazHoOObpasHbl
N cneunannsmpoBaHHbl, MOryT 6biTb KnaccudmuMpoBaHbl Kak npoLec-
Cbl (POPMUPOBAHUS, PE3KN UK COEANHEHMSL.

4) CerogHsa MexaHM4eckasi MacTepckas BK/lOYaeT B cebs psa
CTaHKOB, CNOCO6HbIX CO34aTb TOYHYIO, MOMIE3HYIO AeTalb.

5) 305010 no cBoel XMMUK BCTPeYaeTCs B NpMPOAE B BUAE Ca-
MOPOZKOB YMCTOro 30/10Ta.

6) CaMopoaku — 3TO OTHOCUTENIbHO YMCTOE 30/10TO, KOTOpoe
MoXeT 6bITb 06paboTaHo cpa3y nocne Ao6bI4un.

7) MouTn Bce MeTanbl HAXOASATCA B pydaX, MUHEpPanbHON rop-
HOW nopoae, KoTopble TPebYIOT Tenna Un Kakoro-nnbo Apyroro npo-
uecca, 4tobbl BbICBOH6OANTL MeTan.

8) MetannoobpaboTka ocyllecTBnanacb xutensmm HKxHoi
Aznmn mexxgy 7000-3300.

9) bpoH3a 6bina BaXKHbIM AOCTMXKEHWEM, MOTOMY YTO OHa MMena
MPOYHOCTb M XECTKOCTb, KOTOPbIX HE XBaTano YNCTON Meau.

10) MepHasa pyaa, 6yayyum OTHOCUTENbHO B M306MAMKM, U ONO-
BSAHHAs pyda CTann BaXXHbIMW UFPOKaMK B UCTOpPUKM MeTannoobpaboT-
KW,

7.Make a report on the topic “"Metalworking”.

Text 2. General metalworking processes.

1. New words and word combinations to learn:
handcraft — nsrotaBnueaTtb Bpy4Hyto

caliper -WTaHreHUMpKy b

eliminate — uckntouaTtb

precisely measure — TOYHO U3MepUTb

inner and outer diameter — BHyTpEHHUIN U HAPYXXHbIN AMaMeTp
molten metal — pacnnaBneHHbIN MeTann

15



tKM¢ praBﬂeHI/le AUCTAHIOHUOHHOTO O6y‘{eHI/IH W IIOBBIIIEHH A I(Bafll/ICl)l/lKaL[I/II/l
&y ¥
A

J 2R e o o
s AHTJIMUCKUH A3BIK

die casting — nuTb€ noa AaBneHneM
sand casting — nMTbE B necyaHblie Gopmbl

2. Read the text and find the passage describing what
the caliper is.

Metalworking generally is divided into the following categories :
forming, cutting and joining. Each of these categories contain various
processes. Prior to most operations, the metal must be marked out
and/or measured, depending on the desired finished product.

Marking out (also known as layout) is the process of
transferring a design or pattern to a workpiece and is the first step in
the handcraft of metalworking. It is performed in many industries or
hobbies, although in the repetition industries the need to mark out
every individual piece is eliminated. In the metal trades area, marking
out consists of transferring the engineer's plan to the workpiece in
preparation for the next step.

Calipers are hand tools designed to precisely measure the
machining or manufacture distance between two points. Most calipers
have two sets of flat, perpendicular edges used for inner or outer
diameter. Different types of calipers have different mechanisms for
displaying the distance measured. Where larger objects need to be
measured with less precision, a tape measure is often used.

Casting achieves a specific form by pouring molten metal into a
mold and allowing it to cool, with no mechanical force. Forms of
casting include investment casting (called lost wax casting in art).

Investment casting is an industrial process based on and also
called lost-wax casting, one of the oldest known metal-forming
techniques. From 5,000 years ago, when beeswax formed the pattern,
to today’s high-technology waxes, refractory materials and specialist
alloys, the castings allow the production of components with accuracy,
repeatability, versatility and integrity in a variety of metals and high-
performance alloys. Lost-foam casting is @ modern form of investment
casting that eliminates certain steps in the process.

The process is generally used for small castings, but has been
used to produce complete aircraft door frames, steel castings of up to
300 kg and aluminium castings of up to 30 kg . It is generally more
expensive per unit than die casting or sand casting, but has lower
equipment costs. It can produce complicated shapes that would be
difficult or impossible with die casting, yet like that process, it requires
little surface finishing and only minor machining.

Centrifugal casting or rotocasting is a casting technique that is
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typically used to cast thin-walled cylinders. It is noted for the high
quality of the results attainable, particularly for precise control of their
metallurgy and crystal structure. Unlike most other casting
techniques, centrifugal casting is chiefly used to manufacture stock
materials in standard sizes for further machining, rather than shaped
parts tailored to a particular end-use.

Die casting is a metal casting process that is characterized by
forcing molten metal under high pressure into a mold cavity. The
mold cavity is created using two hardened tool steel dies which have
been machined into shape and work similarly to an injection mold
during the process. Most die castings are made from non-ferrous
metals, specifically zinc, copper, aluminium, magnesium, lead, pewter
and tin based alloys. Depending on the type of metal being cast, a
hot- or cold-chamber machine is used.

The casting equipment and the metal dies represent large
capital costs and this tends to limit the process to high volume
production. Manufacture of parts using die casting is relatively simple,
involving only four main steps, which keeps the incremental cost per
item low. It is especially suited for a large quantity of small to medium
sized castings, which is why die casting produces more castings than
any other casting process. Die castings are characterized by a very
good surface finish (by casting standards) and dimensional
consistency.

3. Scan the text and answer the questions:

1) What categories is metalworking generally divided into?

2) What is marking out?

3) What does marking out consist of in the metal trades area?

4) What is caliper?

5) How does casting achieve a specific form?

6) What process is based on lost-wax casting, one of the oldest
known metal-forming techniques?

7) What can produce complicated shapes that would be difficult
or impossible with die casting?

8) What is die casting?

9) What are die castings made from?

4. Find the English equivalents to the following words
and word combinations in the text:

1) dbopmoBka

2) wabnoH

3) 3aroToBka
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4) 06paboTka M M3roToB/IEHME

5) pa3nuyHble MexaHW3Mbl ANs OTO6PAXKEHNS PaCcCTOSHUSA
6) NOBTOPSIEMOCTb, YHUBEPCANbHOCTb M LIENIOCTHOCTb

7) ueHTpobexHoe nuTbe

8) TOHKOCTEHHbIE UMNMHAPSI

9) TOYHBI KOHTPOJIb

10) nonoctb nuTenHoM opmbl

5. State whether the following sentences are true or
false:

1) Metalworking generally is divided into the forming, cutting,
joining and forging.

2) Calipers have two sets of flat, perpendicular edges used for
inner or outer diameter.

3) Investment casting is an industrial process based on and also
called lost-wax casting, one of the newest metal-forming techniques.

4) Lost-foam casting is @ modern form of investment casting
that eliminates certain steps in the process.

5) Die castings are made from ferrous metals, specifically zinc,
copper, aluminium, magnesium, lead, pewter and tin based alloys.

6. Follow the keywords of each part of the text and
make up a plan of it.

- Metalworking

- Marking out

- Calipers

- Casting, forms of casting

- The casting equipment

7. Retell the text according to your plan.
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UNIT IV. JEWELLERY-MAKING AS A TYPE OF
ARTISTIC PROCESSING OF MATERIAL

Text 1. Basic notes on Jewellery

1. New words and word combinations to learn:
Jewellery — aparoueHHOCTH, 1OBENNPHOE AENO
necklace — oxepesnbe

brooch — 6powb

earrings — cepbru

bracelet — 6pacner

gemstone [d3smstoun] — AparoLeHHbIN KaMeHb
beads — 6ycuHbl, 6bucep

adornment — ykpalueHue

amber — aHTapb

enamel — aManb, PUHNDTHL

hairpin — wnunbka ans sonoc

Christian crucifix — XpuctnaHckoe pacnsitue (“Kpectuk”, oBes.)
dowry — npngaHoe

buckle — npsixxka, noaBecka

diminish — ymeHbLlIaTb, y6aBnaTb

2. Discuss the following questions in pairs:

1. Do you know what the term “jewellery” mean?

2. Why do people use jewellery?

3. Where did jewellery appear first?

4. What materials are generally used for jewellery-making?

3. Read the text to check your ideas.

The word jewellery itself is derived from the word “jewel”,
which was anglicized from the Old French "jouel", and beyond that, to
the Latin word "jocale", meaning “plaything”. In British English, New
Zealand English, Hiberno-English, Australian English, and South
African English it is spelled jewellery, while the spelling is jewelry in
American English. Both are used in Canadian English.

Jewellery or jewelry are small decorative items worn for
personal adornment, such as brooches, rings, necklaces, earrings, and
bracelets. Jewellery may be attached to the body or the clothes, and
the term is restricted to durable ornaments, excluding flowers for
example.

For many centuries metal, often combined with gemstones, has
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been the normal material for jewellery, but other materials such as
shells and other plant materials may be used. It is one of the oldest
type of archaeological artefact — with 100,000-year-old beads made
from Nassarius shells thought to be the oldest known jewellery. The
basic forms of jewellery vary between cultures but are often
extremely long-lived. In European cultures the most common forms of
jewellery listed above have persisted since ancient times, while other
forms such as adornments for the nose or ankle, important in other
cultures, are much less common.

Historically, the most widespread influence on jewellery in
terms of design and style have come from Asia.

Jewellery may be made from a wide range of materials, but
gemstones and similar materials such as amber and coral, precious
metals, beads, and shells have been widely used, and enamel has
often been important. In most cultures jewellery can be understood
as a status symbol, for its material properties, its patterns, or for
meaningful symbols. Jewellery has been made to adorn nearly every
body part, from hairpins to toe rings. The patterns of wearing
jewellery between the sexes, and by children and older people can
vary greatly between cultures, but adult women have been the most
consistent wearers of jewellery; in modern European culture the
amount worn by adult males is relatively low compared with other
cultures and other periods in European culture.

Humans have used jewellery for a number of different reasons.
From the point of view of functionality, people use jewellery items to
fix clothing or hair in place, or to tell the time (in the case of
watches). Jewellery can demonstrate either social or personal status,
as with a wedding ring. Jewellery can also symbolise group
membership (as in the case of the Christian crucifix or the Jewish Star
of David). Thus, pieces of jewellery can act as a signifier of some form
of affiliation, whether ethnic, religious or social. It can even provide
talismanic protection in the form of amulets for those who believe
it.Wearing of amulets and devotional articles to provide protection or
ward off evil is common in some cultures; these may take the form of
symbols (such as the ankh), stones, plants, animals, body parts (such
as the Khamsa), or glyphs (such as stylised versions of the Throne
Verse in Islamic art).

Most cultures at some point have had a practice of keeping
large amounts of wealth stored in the form of jewellery. Numerous
cultures store wedding dowries in the form of jewellery or make
jewellery as a means to store or display coins. Alternatively, jewellery
has been used as a currency or trade good; an example being the use
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of slave beads.

Many items of jewellery, such as brooches and buckles,
originated as purely functional items, but evolved into decorative
items as their functional requirement diminished.

4. Look through the text again and match the English
equivalents to their Russian ones

1. decorative item a) BbiCTymaTb B Ka4yecTse
cuMBoONna
2. functional requirements |b) npuHagnexHocTb
3. currency C) 6bITb NPON3BOAHBIM;
npomcxoanTb OT (O CNoBeE)
4. to act as a signifier d) npukpennsTb
5. affiliation €) CMMBOJIM3UPOBaTb
6. to be derived from f) nexopaTuBHBIN 3N1EMEHT
7. to symbolise g) 3Ha4YMMble CUMBOJIbI
8. to attach h) dyHKuMOHanbHbIE TpeboBaHus
9. meaningful symbols i) npeameTbl  (PENUrMO3HOrO)
KyfnbTa
10. devotional articles j) BanoTa, AeHbru
5. State whether the following statements are true or
false
1. The word jewellery is derived from the ancient word denot-
ing “plaything”.

2. Jewellery is worn for personal adornment.

3. Flowers can also be reffered to as jewellery.

4, Jewellery include only durable ornamrnts.

5. The most widespread influence on jewellery in terms of de-
sign and style have come from Europe.

6. Jewellery is made of only gemstones and precious metals.

7. In some cultures jewellery can perform symbolic functions
alongside decorative ones.

6. Make up a plan of the text and retell it according to
your plan.
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Text 2. Materials and methods used in jewellery-making

1. New words and word combinations to learn:
Precious — LieHHbIl

gold — 3on010

contemporary — COBpEMEHHbIIA
platinum — nnatuHa

palladium — nannagwuit
titanium — TuTaH

purity — yncToTa

alloy — cnnas

enamel — aManb, PUHPTL
encompass — 0XBaTblBaTb

2. Read the text and translate it.

In creating jewellery, gemstones, coins, or other precious items
are often used, and they are typically set into precious metals. Alloys
of nearly every metal known have been encountered in jewellery.
Bronze, for example, was common in Roman times. Modern fine
jewellery usually includes gold, white gold, platinum, palladium,
titanium, or silver.

Most contemporary gold jewellery is made of an alloy of gold,
the purity of which is stated in karats, indicated by a number followed
by the letter K. American gold jewellery must be of at least 10K purity
(41.7% pure gold), (though in the UK the number is 9K (37.5% pure
gold) and is typically found up to 18K (75% pure gold). Higher purity
levels are being considered too soft for jewellery use in America and
Europe. These high purity alloys, however, are widely used across
Asia, the Middle East and Africa. Platinum alloys range from 900 (90%
pure) to 950 (95.0% pure). The silver used in jewellery is usually
sterling silver, or 92.5% fine silver. In costume jewellery, stainless
steel findings are sometimes used.

Other commonly used materials include glass, such as fused-
glass or enamel; wood, often carved or turned; shells and other
natural animal substances such as bone and ivory, natural clay,
polymer clay.

Beads are frequently used in jewellery. These may be made of
glass, gemstones, metal, wood, shells, clay and polymer clay. Beaded
jewellery commonly encompasses necklaces, bracelets, earrings, belts
and rings. Beads may be large or small. The smallest type of beads
used are known as seed beads, these are the beads used for the
"woven" style of beaded jewellery. Another use of seed beads is an
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embroidery technique where seed beads are sewn onto fabric
backings to create broad collar neck pieces and beaded bracelets.
Bead embroidery, a popular type of handwork during the Victorian
era, is enjoying a renaissance in modern jewellery making. Beading,
or beadwork, is also very popular in many African and indigenous
North American cultures.

Advanced glass and glass beadmaking techniques by Murano
and Venetian glassmasters developed crystalline glass, enamelled
glass (smalto), glass with threads of gold (goldstone), multicoloured
glass (millefiori), milk-glass (lattimo), and imitation gemstones made
of glass. As early as the 13th century, Murano glass and Murano
beads were popular.

Silversmiths, goldsmiths, and lapidaries methods include
forging, casting, soldering or welding, cutting, carving and "cold-
joining" (using adhesives, staples and rivets to assemble parts).

3. Look through the text again and find the russian
equivalents to the following words:

Higher purity level, fused-glass, sterling silver, costume jewel-
lery, stainless steel, natural animal substances, embroidery technique,
glass beadmaking technique, Bead embroidery, indigenous cultures.

4. Complete the sentences using the information from
the text:

1. Most contemporary gold jewellery is made of .....

2. Higher purity levels are being considered.....

3. The silver used in jewellery is usually.....

4, ... may be made of glass, gemstones, metal, wood, shells,
clay and polymer clay.

5. Another use of seed beads is......

5. Scan the text again and write out all the jewellery-
making materials you come across.

6. What methods are used in making jewellery? Look
through the text and name at least 5 of them.

7. Make a report on any of the methods of jewellery-
making mentioned in the text.

8. In small groups discuss what you already know about
precious metals from your basic course of studies.
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Text 3. Precious metals. General information

1. New words to learn:

fine jewelry — yTOHYEHHbIE AparoLeHHOCTH
Precious metal — aparoueHHbI MeTan
chemical element — xMMUYECKUI1 NIEMEHT
ruthenium — pyTeHuit

rhodium — poauii

palladium — nannagwuit

osmium — ocCMUiA

iridium — vpnauni

demand — cnipoc

2. Read the text and fill each gap with a suitable word
from the box

Historically currency jewellery include

which precious practical elements

A (1) metal is a rare, naturally occurring metallic
chemical element of high economic value. Chemically, the precious
metals tend to be less reactive than most (2) . They are
usually ductile and have a high lustre. Historically, precious metals
were important as (3) but are now regarded mainly as

investment and industrial commodities. Gold, silver, platinum, and
palladium each have an ISO 4217 currency code.

The best-known precious metals are the coinage metals, gold
and silver. Although both have industrial uses, they are better known
for their uses in art, (4) and coinage. Other precious
metals (5) the platinum group metals: ruthenium,
rhodium, palladium, osmium, iridium, and platinum, of (6)

platinum is the most widely traded.

The demand for precious metals is driven not only by their (7)

use but also by their role as investments and a store
of value. (8) , precious metals have commanded much
higher prices than common industrial metals.

3. Read the text again and answer the following ques-
tions

1. What is a precious metal?

2. Precious metals are less reactive then other chemical ele-
ments, aren’t they?
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3. What used to be regarded as currency in the past?
4. What are the most common precious metals?
5. What metals refer to the platinum group?

Text 4. Gold

1. Read the text and choose the most suitable heading
for each numbered paragraph:

1. Chemical interaction with other substances

2. Ways of application

3. Gold as a chemical element

4. Cosmic influence on gold s occurance on the Earth

5. Overall consumption

6. High-valued currency

(1. ) Gold is a chemical element with
symbol Au (from Latin: aurum) and atomic number 79. It is a bright
yellow dense, soft, malleable and ductile metal. The properties remain
when exposed to air or water. Chemically, gold is a transition metal
and a group 11 element. It is one of the least reactive chemical
elements, and is solid under standard conditions. The metal therefore
occurs often in free elemental (native) form, as nuggets or grains, in
rocks, in veins and in alluvial deposits. It occurs in a solid solution
series with the native element silver (as electrum) and also naturally
alloyed with copper and palladium. Less commonly, it occurs in
minerals as gold compounds, often with tellurium (gold tellurides).

(2. ) Gold's atomic number of 79 makes
it one of the higher atomic number elements that occur naturally in
the universe, and is traditionally thought to have been produced in
supernova nucleosynthesis to seed the dust from which the Solar
System formed. Because the Earth was molten when it was just
formed, almost all of the gold present in the Earth sank into the
planetary core. Therefore most of the gold that is present today in the
Earth's crust and mantle is thought to have been delivered to Earth
later, by asteroid impacts during the late heavy bombardment, about
4 billion years ago.

3. ) Gold resists attacks by individual
acids, but it can be dissolved by aqua regia (nitro-hydrochloric acid),
so named because it dissolves gold into a soluble gold tetrachloride
cation. Gold compounds also dissolve in alkaline solutions of cyanide,
which have been used in mining. It dissolves in mercury, forming
amalgam alloys; it is insoluble in nitric acid, which dissolves silver and
base metals, a property that has long been used to confirm the

presence of gold in items, giving rise to the term acid test.
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4. ) This metal has been a valuable and
highly sought-after precious metal for coinage, jewelry, and other arts
since long before the beginning of recorded history. In the past, a
gold standard was often implemented as a monetary policy within and
between nations, but gold coins ceased to be minted as a circulating
currency in the 1930s, and the world gold standard was finally
abandoned for a fiat currency system after 1976. The historical value
of gold was rooted in its medium rarity, easy handling and minting,
easy smelting, non-corrosiveness, distinct color, and non-reactivity to
other elements.

(5. ) A total of 174,100 tonnes of gold
have been mined in human history, according to GFMS as of 2012.
This is roughly equivalent to 5.6 billion troy ounces or, in terms of
volume, about 9020 m3, or a cube 21 m on a side. The world
consumption of new gold produced is about 50% in jewelry, 40% in
investments, and 10% in industry.

(6. ) Gold’s high malleability, ductility,
resistance to corrosion and most other chemical reactions, and
conductivity of electricity have led to its continued use in corrosion
resistant electrical connectors in all types of computerized devices (its
chief industrial use). Gold is also used in infrared shielding, colored-
glass production, and gold leafing. Certain gold salts are still used as
anti-inflammatories in medicine.

2. Look through the text again and find the English
equivalents to the following Russian words and phrases.
Make sentences with these words and phrases.

XMMWUYECKMIA 3NEMEHT, NMACTUYHBIA, NepexoaHbli MeTann, ca-
MOPOAKM, CUHTE3 XMMWUYECKUX 3NEMEHTOB (HYKIEOCUMHTE3), pacrnsaB-
NEHHbIA (KWMAKKWIA), KOpa U MaHTWUS 3eMnn, pacTBOPMMOE 30/10TO, Lue-
JIOYHOWN pacTBOp, a30THasl KUCNOTa, KPeAUTHO-AEHEXHas MOSUTUKa,
YyekaHWUTb (0 MOHETAX), NErkonIaBKOCTb, KOPPO3MOYCTOMYMBOCTb, WH-
(ppakpacHoe sKkpaHMpOBaHWUE, CycasibHOE 30/10TO

3. Make a summary of the text and retell it.

Text 5. Gold in Jewelry

1. New words and word combinations to learn:
softness — MSAArkoCTb
pure (24k) gold — uncToe 24-kapaTHoe 3051070 (999 npoba)
ductility — npoBoamMmocTb
copper — Mefib
Eighteen-carat gold — 18-kapaTHoe 30510710 (750 npoba)
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copper cast — MeaHblii OTANB (OTTEHOK)
brittle — nomMkui, xpynkuii

greenish-yellow — »enTo-3eneHsblit

white gold alloys — cnnasel 6enoro 3onota

2. Look through the text and find out what gold alloys
are used in jewelery-making.

Because of the softness of pure (24k) gold, it is usually alloyed
with base metals for use in jewelry, altering its hardness and ductility,
melting point, color and other properties. Alloys with lower carat
rating, typically 22k, 18k, 14k or 10k, contain higher percentages of
copper or other base metals or silver or palladium in the alloy. Copper
is the most commonly used base metal, yielding a redder color.

Eighteen-carat gold containing 25% copper is found in antique
and Russian jewelry and has a distinct, though not dominant, copper
cast, creating rose gold. Fourteen-carat gold-copper alloy is nearly
identical in color to certain bronze alloys, and both may be used to
produce police and other badges. Blue gold can be made by alloying
with iron and purple gold can be made by alloying with aluminium,
although rarely done except in specialized jewelry. Blue gold is more
brittle and therefore more difficult to work with when making jewelry.

Fourteen- and eighteen-carat gold alloys with silver alone
appear greenish-yellow and are referred to as green gold. White gold
alloys can be made with palladium or nickel. White 18-carat gold
containing 17.3% nickel, 5.5% zinc and 2.2% copper is silvery in
appearance. Nickel is toxic, however, and its release from nickel white
gold is controlled by legislation in Europe.

Alternative white gold alloys are available based on palladium,
silver and other white metals, but the palladium alloys are more
expensive than those using nickel. High-carat white gold alloys are far
more resistant to corrosion than are either pure silver or sterling
silver. The Japanese craft of Mokume-gane exploits the color contrasts
between laminated colored gold alloys to produce decorative wood-
grain effects.

By 2014 the gold jewelry industry was escalating despite a dip
in gold prices. Demand in the first quarter of 2014 pushed turnover to
$23.7 billion according to a World Gold Council report.

3. Match the English words with their Russian equiva-

lents:
1. laminated ‘a) cnnasbl Nannaams
2. base metals ‘b) TOKCUYHBIVA
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3. controlled by legislation ‘c) CIIOUCTBIV

4. to alter ‘d) acheKTbl APEBECHOM CTPYKTYPbI

5. palladium alloys \e) najeHue LeH

6. toxic ‘f) KOHTPOJIMPYETCS 3aKOHOAATENbCTBOM
7. silvery in appearance \g) HebnaropogHble MeTasbl

8. wood-grain effects h) n3meHsTH

9. a dip in prices ‘I) CaMblIli LLIMPOKOPACNPOCTpPaHEHHbIN
10. the most commonly used ‘j) cepebpuUCTbI MO BHELLHEMY BMAY

4. Scan the text and state whether the following state-
ments are true or false

1. Pure gold is usually alloyed with base metals for use in jewel-
ry in order to alter its hardness and ductility, melting point, color and
other properties.

2. Pure gold is rather soft for practical use in jewellery.

3. Eighteen-carat gold containing 25% copper has a distinct,
though not dominant, copper cast, creating rose gold.

4. Blue gold can be made by alloying with aluminium and pur-
ple gold can be made by alloying with iron.

5. Blue gold is widely used in jewelry.

6. Fourteen- and eighteen-carat gold alloys with silver are re-
ferred to as green gold.

7. White gold alloys can be made with palladium or nickel.

8. Palladium alloys are less expensive than those using nickel.

9. High-carat white gold alloys are far more resistant to corro-
sion than are either pure silver or sterling silver.

10. Nowadays the volumes of production in jewellery industry
decrease in comparison with the previous years.

5. Read the text again and answer the following ques-
tions

1. Why is it necessary to alter the natural physical properties of
pure gold in jewelry industry?

2. What gold alloys are most widely used?

3. What metal makes the gold alloy rose?

4. Is blue gold hard or brittle?

5. What metals are used in production of a white gold?

6. In small groups discuss the characteristics of differ-

ent gold alloys.
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JINTEPATYPA

. http://en.wikipedia.org/wiki/List of materials properties
. http://en.wikipedia.org/wiki/Ceramic materials
. http://simple.wikipedia.org/wiki/Metalworking
. http://metals.about.com/od/metalworking/
. http://ceramica.wikia.com/wiki/Metalworking
. http://en.wikipedia.org/wiki/Jewellery#Materials and methods
. http://www.akbars.ru/en/corporate/precious-
metals/?set city=omsk
8. http://topics.info.com/What-are-the-precious-metals_2804

NOuUhWNH
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