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Exercise 1. Match the adjectives in column A with the nouns in column B to form meaningful phrases

and then identify them at the sentence level in the text. It will help you understand the text in detail.

8) stainless

9) frequent

10) large

A B

1) stiff a) amount

2) electrical b) steel

3) various c) element

4) ferrous d) conductivity
5) ductile e) insulators

6) brittle f) materials

7) indispensable g) ceramics

h) cast iron

1) properties

j) metals

DIFFERENT KINDS OF ENGINEERING MATERIALS

Materials played a major role in the development of societies. Civilizations were named by the level of
their materials development, e.g. the Stone Age, the Bronze Age, and the Iron Age. The earliest humans
had an access to only a very limited number of natural materials. Modern technologies have made it
possible to produce new materials. We believe more than 50,000 materials with specialized properties to
have been developed by now. Materials science encompasses various classes of materials, but the
traditional groups of engineering materials are metallic materials (metals and alloys) and non-metallic
materials (polymers, ceramics, etc.). Metallic materials include ferrous (those that contain iron) and non-
ferrous (those that do not contain iron) metals. It should be noted that while Powered by TCPDF



(www.tcpdf.org) 128 describing alloys which are metallic materials it is possible to use the term “metals”.
The most common ferrous metals are cast iron and steel, which are both alloys. Different elements in
alloys influence properties of materials: large amount of carbon in cast iron increases its brittleness;
stainless steels containing nickel or chromium do not rust; steels, which contain tungsten or cobalt, are
extremely hard, etc. We consider the most widely used non-ferrous metals to be aluminium and copper.
Aluminium alloys are widely used in engineering structures and components where light weight or
corrosion resistance is required. Copper is a ductile, malleable metal with a very high thermal and
electrical conductivity. It is a frequent element of various metal alloys: brass (copper and zinc), bronze
(copper and tin/lead). Polymers are representatives of non-metallic materials. One of the best known
natural polymers is rubber. However, most of the polymers used in industry are not natural but synthetic;
they are generally called ‘plastics’. Plastics can be divided in two categories: thermoplastics and
thermosets. Thermoplastics can be heated and moulded numerous times. Common engineering
thermoplastics are ABS (acrylonitrile butadiene styrene); polycarbonate; PVC (polyvinylchloride).
Thermosets can be heated and moulded only once, they cannot be remoulded. The most common
engineering thermosets are epoxy resins and polyamides. The properties of plastics are indispensable:
they are lightweight, hard, easy to shape and colour, flexible, non-rusting, relevantly cheap, etc. Ceramic
materials are inorganic, non-metallic materials which are formed by the action of heat and subsequent
cooling. Clay was one of the earliest materials used to produce ceramics, but many different ceramic
materials are now being used in domestic and industrial products. Ceramics tend to be strong, stiff, brittle,
chemically inert. They are non-conductors of heat and electricity, but still their properties vary widely.
For example, porcelain is widely used to make electrical insulators, but some ceramic compounds made
from a metal and a non-metal are superconductors. Thus, at present a lot of engineering materials are
available to engineer, who has to choose the one best suited to serve the given purpose.

Onenka |IlokazaTenu oueHKH

3 KonnuecTBo npaBuibHbIX OTBETOB 7.

4 KonnyecTBo npaBuIIbHBIX OTBETOB 8.

5 KonunuectBo npaBuibHbIX 0TBETOB 9-10.
3aganue Ne2

Exercise 1. Make up your own story about engineering materials according to the following points of the

plan. The words and phrases are supposed to make your story logical and interesting.

1. Various Classes of Materials

Materials have played

Civilizations were named

Early humans had Modern technologies made
Materials science encompasses

The traditional groups of engineering materials are

2. Metallic Materials
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Metallic materials include

The most common ferrous metals are
Different elements in alloys influence
The most common non-ferrous metals are

3. Polymers
* One of the best-known polymers is
e Synthetic polymers are called
e Plastics can be divided

4. Ceramics

e Ceramics are formed
e Ceramics tend to be

5. Choosing Materials

¢ A lot of engineering materials are
* Engineers have to choose

Onenka |[loka3arenu oueHkH

3 Paccka3 cocraBiieH He OJIHOCTBIO, HO IPABUIIBHO.
4 Paccka3z cocTaBiieH MOJIHOCTBIO, HO C OIIMOKaMH.
5 Paccka3 cocTaBiieH OJIHOCTBIO M PABUIIBHO.
3aganue Ne3

1. A3mMeHuTe (hopMy NPHUJIATATETbHBIX B CJAEAYIONIHX COYETAHUIX TAK, YTOOBI MOJTYYHBIINECS
COYEeTAHUS 0TPAKAIU U3MEHEHHE B NpoLecce NPOU3BOJACTBA B JIYYIIYI0 CTOPOHY.
IlepeBeauTe coueTaHusl HA PYCCKHUIl A3bIK: complex component, large machine, accurate shape,
a small number of operations, little waste, new techniques, simple unit, efficient manufacture

1. Model: wasteful process — less wasteful process

TEXT A. CHANGES IN MATERIALS TECHNOLOGY

Since the technology of any age is founded upon the materials of the age, the era of new materials will
have a profound effect on engineering of the future.

Not only new materials, but related, and equally important, new and improved and less wasteful processes
for the shaping, treating and finishing of both traditional and new materials are continuously being
developed.

It is important that an engineer should be familiar with them. These include casting, injection molding
and rotational molding of components of ever increasing size, complexity and accuracy; manufacture of
more complex components by powder metallurgy techniques; steel forming and casting processes based
on new, larger and more mechanized machines, giving reduced waste and closer tolerances; the avoidance
of waste in forging by the use of powder metallurgy or cast press forms and new finishing processes for
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metals and plastics, just to name a few. A high proportion of these processes is aimed at the production of
complex, accurate shapes with a much smaller number of operations and with far less waste than the
traditional methods of metal manufacture.

Joining techniques have developed to unprecedented level of sophistication and are also providing
opportunities for economies. It is necessary to mention that these newer techniques allow the manufacture
of complicated parts by welding together simpler sub-units requiring little machining; such assemblies
can be made from a variety of materials. The methods can also be used effectively for assembly, allowing
savings to be made in both materials and machine utilization.

The brief review of new processes above has indicated that a new materials technology is rapidly
emerging, providing new opportunities and challenges for imaginative product design and for more
efficient manufacture.

Ouenka |[loka3zarenu oueHku

3 KonnuecTBo npaBuibHBIX OTBETOB 5.

4 KonnuecTBo npaBuibHBIX OTBETOB 6.

5 KonnuecTBo npaBuibHbIX OTBETOB 7-8.

Texkymmii KOHTPOJIb Ne2

®opma koHTpoJs: [Ipaktuueckas padora (Ompoc)
OnucarenbHas yacTh: [InceMeHHas mpakTHUecKast paboTa
3aganue Nel

ITonGepuTe coOTBETCTBYIOLIMII EPEBO/ K CJI0BaM, 0003HAYAKOIIIMM HHCTPYMEHTBI H MaTepHaJIbl
AJISl YepYeHHusl.

1. protractor a) uepTexHas JICHEMKa, HAYTOJIbHUK

2. compass b) TpeyroabHUK
3. t-square C) IIUPKYJIb

4. triangles d) usmepurens

5. dividers e) nekano

6. pencil sharpener f) Tpancnoptup

7. eraser g) TEXHUYECKHI KapaHaalll

8. french curve h) macmrabnas nuneiika
9. drawing scale 1) nactuk

10. technical pencil j) Tounnka

Orenka |Iloka3zarenu oLieHKH
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3 KoauuectBo MMpaBUJIbHBIX OTBCTOB 7.

4 KonnyecTBo npaBuIIbHBIX OTBETOB 8.
5 KonnuectBo npaBuiabHbIX 0TBETOB 9 - 10.
3ananne Ne2

Haitaure B TeKCTE SKBUBAJIEHTHI CIEAYIOIIUM CIOBAM:

MOJIOBUHHBIN pa3pe3, MOJIHOE CEUCHUE, COCTMHUTEIIBHBIC CEUCHUS, TUIOCKOCTh PE3KH, YePTEK.
Geometric Construction

Drawing consists of construction of primitive geometric forms viz. points, lines and planes that serve the
building blocks for more complicated geometric shapes and defining the position of object in space.

The shapes of objects are formed from primitive geometric forms. These are point, line, plane, solid,
doubly curved surface and object, warped surface. The basic 2-D geometric primitives, from which other
more complex geometric forms are derived: points, lines, circles, and arcs.

A section view is a view used on a drawing to show an area or hidden part of an object by cutting away
or removing some of that object. The cut line is called a “cutting plane”, and can be done in several ways.
Here show the several methods or types of “section views”: Visualizing the Cutting Plane, Full
Section...It is very important to Visualize what the part will look like after it is cut open. In a full section,
the cutting plane line passes fully through the part. Half Section is used to the exterior and interior of the
part in the same view. Revolved Sections is used to show a small portion of a drawing. Assembly
Sections show how parts fit together.

Ouenka |[loka3zarenu oueHku

3 KoanuecTBo npaBuibHO yKa3aHHBIX COOTBETCTBUM 3.
4 KonnuecTBo npaBuiibHO yKa3aHHBIX COOTBETCTBUI 4.
5 KonnuecTBo npaBuibHO yKa3aHHBIX COOTBETCTBUM 5.
3aganue Ne3

Haiinure cOOTBETCTBUSA FEOMETPUYECKUM KOHCTPYKIMAM:

1.hexagon a) kpuBas
2.right angle b) napannens
3.straight line c¢) nomymapue

4.curve d) mecTuyroabHUK
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S.polygon e)nsaTuyroapHuK
6.parallel f) Tpeyronbuuk
7.hemisphere g) npsimas 1uHusA
8.pentagon h)MHOTOYTOIBEHUK
9. triangle 1) NpsAMOYTOJIBHUK

10.rectangle g) mpsimoii yromu

Ouenka |[loka3zarenu oueHku

3 KoanuecTBo npaBuibHO yKa3aHHBIX COOTBETCTBUM 3.
4 KonnuecTBo npaBuiibHO yKa3aHHBIX COOTBETCTBUI 4.
5 KoanuecTBo npaBuibHO yKa3aHHBIX COOTBETCTBUM 5.
3aganue Ne4

I[aTB OMnmpeaACICHUEC CJIOBAM I10 TCMC «‘-IepTech/I. Texuuueckas AOKYMCHTALUA»:

a drawing, a blueprint, a detail drawing, a working drawing, schematics, a drawing board, to draw up a

drawing, design information, a design solution, an item, size, scale, computer-aided design,

specifications, technical requirements, to overdesign, locating, a centreline, centre-to-centre, a reference
oint, a grid, a gridline, a diagonal, perpendicular to, to set out, to locate, to run parallel with

Onenka [IlokazaTenu oueHKH

3 KonnuecTBo npaBuibHbIX 0TBETOB 15 - 19.

4 KonnuectBo npaBuibHbIX 0TBETOB 20 - 24.

5 KonnuecTBo npaBuiabHBIX OTBETOB OT 25 U BBILIE.
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