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ВВЕДЕНИЕ  

 

 Предлагаемое учебное пособие предназначено для технических 

направлений баклавриата, подготовка которых связана с изучением 

такой дисциплины, как материаловедение и составлено в соответствии 

с рабочей программой направления подготовки бакалавров «Техноло-

гия художественной обработки материалов». Пособие ориентировано 

на обучающихся, владеющих английским языком на уровне «ниже 

среднего(pre-intermediate)». Целью пособия является развитие профес-

сиональной языковой компетенции, совершенствование навыков са-

мостоятельного чтения и перевода оригинальной технической англо-

язычной литературы по дисциплине. Пособие разработано в соответ-

ствии с рабочей программой дисциплины, согласно которой изучение 

дисциплины «Иностранный язык» предусматривает освоение студен-

тами таких общекультурных компетенций, как: 

 ОК-4: способностью к коммуникации в устной и письменной 

формах на русском и иностранном языках для решения задач 

межличностного и межкультурного взаимодействия 

 Материал, представленный в данном пособии, направлен на изу-

чение базовой лексики общепрофессионального общения, формиро-

вание словарного запаса, развитие навыков чтения и перевода специа-

лизированной литературы на общепрофессиональные темы. 

 Разделы (Units) содержат тексты для изучающего, ознакомитель-

ного и просмотрового чтения. Тексты снабжены системой упражне-

ний, предназначенных для закрепления терминологической лексики, а 

так же развитие навыков разговорной речи и передачи полученной 

информации, позволят закрепить полученные навыки работы с ино-

язычным текстом. 

  Кроме того в пособие включены упражнения (раздел Technical 

grammar in use), направленные на повторение и отработку различных 

грамматических аспектов на материале изучаемой лексики. 

 Работа с материалами пособия ведет к формированию коммуни-

кативной компетенции во всех сферах профессионально-делового об-

щения. Материал рассчитан на 60-80 часов аудиторных занятий, в за-

висимости от уровня базовой подготовки студента. 
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READING AND VOCABULARY 
UNIT 1 MATERIALS SCIENCE AND ENGINEERING 

 

LED IN  

Task 1. Work in groups and discuss these questions 

1. What are the most active areas of research in material science right 

now? 

2. What are the most interesting research topics in materials science 

engineering with industry applications right now or in the near fu-

ture? 

3. Do you have any experience in material science? Tell about any suc-

cessful project you worked on. 

 

READING 1 

VOCABULARY  

Task 1. Study the following words.  Check up your pronunciation, paying 

attention to the stress. Learn the words by heart.

technology 

science 

applied 

develop 

physics  

program 

chemistry 

consciousness 

examine 

predetermined 

process 

product 

 

Task 2. Study the following words and match the words in pairs syno-

nyms 

property 

focus on 

influence 

strength  

improve 

intensity 

characteristic 

concentrate 

make smth. better 

affect  

 

Task 3. Translate the following words into Russian 

develop the technology 

meet demands  

materials Engineering 

forensic engineering 

manufacture products 

recycling  

disposal 

environmentally friendly 

atomic and molecular structure 

strength 

optical properties 

natural fibers 

materials scientists  

materials engineers 

propel  

forefront  
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threshold applied physics 

Task 4. Match the terms in column A with their definition in column B 

 

A B 

1. consciousness a) a person who design or build machines, en-

gines, or electrical equipment, roads, rail-

ways, or bridges, using scientific principles 

2. scientist b) involves the discovery and design of new 

materials 

3. conductivity c) material made up of more than 

one substance that is used 

for building things 

4. composite d) the way in which the parts of a system or 

object are arranged or organized 

5. material science e) an expert who studies or works in one of 

the sciences 

6. structure f) The state of being awake and being able to 

think and notice things 

7. forensic engineering g) the power to conduct electricity or heat 

8. natural fibers h) producing or operating aircraft or spacecraft 

9. engineer i) material, produced by plants, animals, and 

geological processes, can be used as a com-

ponent of composite materials 

10. aerospace j) the application of engineering principles to 

the investigation of  

 

Task 5. Complete the sentence with words from Task 3. 

1. Knowledge of the ___________is crucial in many industrial and scien-

tific applications such as modelling, laser technology, optics and others. 

2. The characteristic properties exhibited by plastics are the direct result of 

the unique _____________ of these materials. 

3. Measures such as eco-labelling, eco-packaging and ____________were 

primarily directed at environmental objectives. 

4. Technical innovations creating growth and employment in the business 

will contribute to the development of new __________ technology. 

5. The conference brings together ________ metallurgists, product design-

ers, researchers, and clinicians. 
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Task 6. Read the text  

Materials Science 
To develop the new products and technologies that will make our lives 

safer, more convenient, more enjoyable we must understand how to make 

best use of the materials we already have, and how to develop new materi-

als that will meet the demands of the future.  

Materials Science and Engineering involves the study of the structure, 

properties and behaviour of all materials, the development of processes to 

manufacture useful products from them, and research into recycling and 

environmentally friendly disposal. 

Materials science focuses on the relationship between the atomic and 

molecular structure of a material, the properties of the material (such as 

strength, electrical conductivity or optical properties), and ways in which 

the material is manufactured or processed into a shape or product.  

Another important part of materials science is how products can be 

improved using the knowledge of structure and processing techniques and 

how structure and processing influence material properties. This includes 

the study of the wide variety of classes of materials, from metals and com-

posites to natural fibers and biological structures. 

Materials science, engineering and technology include elements of 

applied physics and chemistry, along with aspects of electronics, manufac-

turing and production, combined with environmental, cost and quality con-

siderations. The field is also an important part of forensic engineering and 

failure analysis with applications from aerospace to health.  

With significant media attention focused in recent years on new areas 

such as nanotechnology, biomaterials and electronic and optical systems, 

materials science has been propelled to the forefront of the public's con-

sciousness. This leads materials technology, engineering and science to a 

new threshold of importance in the future of science and technology. 

The discipline of materials science and engineering includes two main 

tasks. Materials scientists examine the structure-properties relationships of 

materials and develop or synthesize new materials.  

Materials engineers design the structure of a material to produce a 

predetermined set of properties on the basis of structure-property relation-

ships. They create new products or systems using existing materials and/or 

develop techniques for processing materials.  

Most graduates in materials programs are trained to be both materials 

scientists and materials engineers. 
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Task 7. Read the following statements and decide whether the statements 

are true or false. Correct the false statements if necessary. 

1. Materials scientists do research on finished materials.  

2. New products are based on new materials only.  

3. Materials science can be subdivided because different approaches to 

materials are employed.  

4. Materials engineers investigate the correlation between structure and 

property.  

5. Most graduates in materials programs are trained to be mate-

rials scientists 

 

Task 8. Find these concepts in the text and try to explain them in Eng-

lish. Use dictionary if necessary  

Recycling, nanotechnology, biomaterial, applied science, technology. 

 

READING 2 

VOCABULARY 

Task 1. Sstudy the following words and word-combinations. 

come into contact 

derived from the earth 

ceramics 

semiconductors 

composites 

sustainable 

electrical properties 

career opportunities 

to be competitive 

enhance 

meet demand 

manufacturing process 

investigate 

application 

join together 

вступать в контакт, контактировать  

происходить, извлекать из земли 

керамика 

полупроводник 

композиты 

устойчивый 

электрические свойства 

карьерные возможности 

быть конкурентоспособным 

усиливать, укрепить, повысить 

отвечать требованиям 

производственный процесс 

исследовать 

применение 

объединять, соединять  

 

Task 2. Read the words paying attention to the stress. Consult the dic-

tionary if necessary. 

Structure, microstructure, microscope, manufacture, ceramics, vehicle, 

technology, product, science, recycle, processes, component, service, chem-

ical, carbon. 
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Task 3. Match each word from the box with its definition. 

Microstructure, polymers, ceramics,  properties,  structure, processing 

1. how the atoms fit together. For crystalline materials, then this in-

volves the size and shape of the crystals (usually called grains). 

2. structure on a small scale so that a microscope is needed to see it. 

3. measured behaviour, such as strength, electrical conductivity, stiff-

ness or color 

4. changing the shape or properties of a piece of material, for instance 

by heating it, rolling it or stretching it. 

5. usually called plastics 

6. brittle non-conductors such as pottery 

 

Task 4. Study the following examples, paying attention to the words in 

italic. Translate into Russian. 

1. It states that matter and antimatter must never come into contact. 

2. Our company continued to increase both the quantity and variety of 

products to meet demand of consumers. 

3. As a leader in the industry, the company offers outstanding career 

opportunities. 

4. Alternatives include the use of semiconductors and substances such 

as silver tin oxide and silver nickel alloys. 

5. More and more large firms are contracting out the entire manufactur-

ing process to independent "contract manufacturers" 

6. These materials have either identical or very similar electrical and 

magnetic properties. 

7. Police investigate a fire in Central London. 

8. A composite material is made by combining two or more materials – 

often ones that have very different properties. 

9. New global context provided significant opportunities for competi-

tive enterprises. 

10. We must join together to achieve our goal. 

 

Task 5. Fill in the gaps with the words from the Task 1.  

1. The Russian federal administration is determined to offer job and 

________________ to their employees. 

2. Tracking of materials and components during the _________ is high-

ly important stage. 

3. Unusual electrical, thermal and mechanical ________ arise from 

their geometric form. 

4. The biggest advantage of modern _________materials is that they 

are light as well as strong. 
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5. Wide-scale commercial ________will largely depend on internation-

al demonstrations and technical and financial cooperation. 

6. The main objective of our department is to_______ efficiency of 

production and decrease production costs. 

7. We try to use reliable software _______to failures and breakdowns. 

8. A________ is a non-metallic solid material comprising an inorganic 

compound of metal, non-metal or metalloid atoms primarily held in 

ionic and covalent bonds. 

9. The convention is an opportunity to______ your business knowledge 

and polishes your networking skills. 

10.  This temporary promotion provides financial benefits as well as ex-

panded ________. 

 

Task 6. Skim the text and make the précis of the text. You may use the 

following phrases. 

The title of the text … 

The text is about… 

The text covers such points as… 

The text gives enough information about… 

It should be underlined that… 

This text is of great interest to me… 

It gives very interesting information about…  

In conclusion I should say that… 

To my mind…In my opinion… 

 

Task 7. Read the text 

What is Materials Science? 

  Every day we come into contact with many thousands of manufac-

tured objects that are essential to modern life: the vehicles that we travel in; 

the clothes that we wear; the machines in our homes and offices; the sport 

and leisure equipment we use; the computers and phones that we can’t live 

without; and the medical technology that keeps us alive. Everything we see 

and use is made from materials derived from the earth: metals, polymers, 

ceramics, semiconductors and composites. 

To develop the new products and technologies that will make our lives 

safer, more convenient, more enjoyable and more sustainable we must un-

derstand how to make best use of the materials we already have, and how 

to develop new materials that will meet the demands of the future. Materi-

als Science and Engineering involves the study of the structure, properties 

and behaviour of all materials, the development of processes to manufac-
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ture useful products from them, and research into recycling and environ-

mentally friendly disposal. 

The basic building block of all matter is the atom and there are 94 dif-

ferent types that occur naturally on earth. These are ‘the elements’ and in-

clude hydrogen, oxygen, carbon, silicon, iron, copper, and aluminum. 

All materials are made up of these atomic building blocks but differ in 

their microstructure: the types of atom they contain, the pattern in which 

the atoms are arranged and the way in which the atoms are joined together. 

The central concept in Materials Science and Engineering is that the prop-

erties and behaviour of eve-

ry material is dependent on 

its microstructure, and that 

microstructure can be con-

trolled by the way in which 

the material is made and 

processed.  

Materials Scientists test 

the mechanical, physical, 

chemical and electrical 

properties of materials and 

explore how these properties 

depend on the microstruc-

tures they engineer and ob-

serve using high powered microscopes. Materials Engineers apply this 

knowledge to select the most appropriate material and manufacturing pro-

cess for any given application, to predict how a component will perform in 

service, and to investigate how and why materials fail. 

The technological advances that have transformed our world over the 

last 20 years have been founded on developments in Materials Science and 

Engineering. Materials are evolving faster today than at any time in history; 

enabling engineers to improve the performance of existing products and to 

develop innovative technologies that will enhance every aspect of our lives. 

Materials Science and Engineering has become a key discipline in the 

competitive global economy and is recognized as one of the technical dis-

ciplines with the most exciting career opportunities. 

 

Task 8. Find these concepts in the text and explain them in English. 

Material science, recycling, environmentally friendly, technological ad-

vances, key discipline, application, innovative, global, competitive, ad-

vances, discipline, manufacturing. 
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Task 9. Find the synonyms from column A to column B 

A 

innovative  

advances  

convenient  

property 

discipline  

essential  

disposal  

global 

B 

subject 

comfortable 

worldwide 

improvement  

necessary  

available 

character 

new 

 

Task 10. Agree or disagree with the following statements. To prove your 

answer, use the model given in frame below. 

1. There are 94 different elements that occur naturally on earth.  

2. Materials engineers test the properties of materials and explore how 

they depend on the microstructures. 

3. All materials are made up of similar atomic building blocks. 

4. Materials Science and Engineering has become a basic discipline in 

world’s economy. 

5. Materials enable engineers to improve the performance of existing 

products. 

6. Any material that occurs naturally on earth is called element. 

 

Model 1  

I consider  

I think 

I believe 

I suppose 

In my opinion 

To my mind 

 

 

the sentence is false  

the sentence is true 

 

 

 

because 

 

Task 11. Answer the questions about the text 

1. What should we do to develop new product or technology? 

2. How do all materials differ from each other? 

3. What do we call material derived from the earth? 

4. What is the main concept of Materials Science? 

5. What kind of material properties do material engineers test? 

6. Where have the technological advances that have transformed our 

world over the last 20 years have been founded on developments 

7. What discipline has become a basic discipline in world’s economy? 
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Task 12 Render the following text in English 

Разработка новых, «умных» материалов производит сейчас 

настоящую революцию в промышленности, позволяя создавать со-

вершенно невероятные вещи – небоскребы, меняющие свой цвет в за-

висимости от времени года, температуры и солнечного света, совме-

стимые с нашим организмом «распечатанные» на 3D-принтере проте-

зы, летающие к другим планетам космические корабли. Даже в 

смартфонах и чип, и микрокамеры, и легкий аккумулятор, и датчик 

отпечатков пальцев сделаны из новых функциональных материалов. 

XXI век будет веком химии и создания миллионов таких материалов, 

которые помогут решить даже самые смелые задачи.  

В направлении «Технологии материалов» вам предстоит приду-

мывать, моделировать и создавать новые материалы для самых разных 

конструкций и функциональных применений, вещества, из которых 

эти материалы будут состоять, а также современные методы изготов-

ления материалов, их обработки, исследования их свойств и структу-

ры, выявления дефектов в материалах, возникающих в ходе их экс-

плуатации.  

 

Task 13. On the diagram Materials Science and Engineering is ex-

plained. Use the information and describe Material Science. Use the 

model given below.  

 Materials science and engineering, is an interdisciplinary field 

which deals with … 

 It involves studying materials through…. 

 Materials science is widely known as a specific field of…  
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READING 3 

Vocabulary  

Task 1. Study the following words and word combinations. 

 

to involve  

discovery  

design  

solid-state physics 

research  

major  

create  

pressing problem  

currently  

available  

thus 

to affect  

significant  

processing  

influence 

property  

performance  

relationship  

forensic engineering  

failure analysis 

to investigate  

to intend  

to cause  

application  

damage 

влечь за собой; подразумевать 

открытие 

проектирование 

физика твердого тела 

исследование 

главный 

создавать 

актуальная проблема 

в настоящее время 

имеющийся в наличии 

таким образом 

оказывать влияние 

значительный 

обработка; переработка 

влиять 

свойство 

эксплуатационные свойства 

связь 

инженерно-техническая экспертиза 

анализ дефектов 

исследовать 

намереваться 

являться причиной 

применение 

ущерб 

 

Task 2. Guess the meaning of the following words and word combina-

tions: 

Materials science; emphasis; origin; analytical thinking; engineering; 

major; to affect; limit; specific; future; breakthrough; performance; to ad-

vance; determinant; constituent; incident; accident; chemical element; 

component; kinetics; thermodynamics; metallurgy; to govern; nanotech-

nology; structure. 
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Task 3. Identify the part of speech and translate the words: 

To discover, discovery, discoverer; research, researcher; science, sci-

entist, scientific; observation, to observe, observer; recognize, recognition; 

create, creation, creature, creator; available, availability; current, currently, 

currency; emphasis, emphasize; performance, performer, performing (arts); 

to relate, relative, relation, relationship, correlation; to fail, failure; to inves-

tigate, investigation; to operate, operation; various, variety, to vary, varia-

ble; to apply, application, applicable, applicant; to determine, determinant, 

determination; to process, process, processing; to characterize, characteri-

zation; to intend, intention. 

 

Task 4. Match the words with their definitions 

to involve  

 

to plan 

discovery  a quality or power that a substance, 

plant has 

application  having an important effect or influ-

ence, especially on what will happen 

in the future 

to cause  to influence 

damage  

 

to include or affect someone or 

something 

property to make something happen, espe-

cially something bad 

to intend  

 

a fact or thing that someone finds 

out about, when it was not known 

about before 

to affect physical harm that is done to some-

thing or to a part of someone’s body, 

so that it is broken or injured 

significant the practical purpose for which a 

machine, idea can be used, or a situ-

ation when this is used 

to investigate 

 

 

carry out research or study into (a 

subject or problem, typically one in 

a scientific or academic field). 
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Task 5. Read the text 

The field of material science 

The field of materials science involves the discovery and design of 

new materials, with an emphasis on solids. Researchers began to use ana-

lytical thinking from chemistry, physics, and engineering to understand ob-

servations in metallurgy and mineralogy long ago. Materials science still 

includes elements of physics, chemistry, and engineering. Beginning in the 

1940s, materials science began to be more widely recognized as a specific 

field of science and engineering, and major technical universities around 

the world created respective schools of the study. Materials science is a 

discipline combining metal-

lurgy, ceramics, solid-state 

physics, and chemistry. Many 

of the most pressing scientific 

problems people currently 

face are due to the limits of 

the materials that are availa-

ble. Thus, breakthroughs in 

materials science are likely to 

affect the future of technology 

significantly. Materials scientists investigate how the history of a material 

(its processing) influences its structure, and thus the material's properties 

and performance.  

The understanding of processing-structure-properties relationships is 

called the materials paradigm. This paradigm is used to advance under-

standing in a variety of research areas, including nanotechnology, bio-

materials, and metallurgy. Once a materials scientist knows about this 

structure-property correlation, they can then go on to study the relative per-

formance of a material in a given application. 

The major determinants of the structure of a material and thus of its 

properties are its constituent chemical elements and the way in which it has 

been processed into its final form. These characteristics, taken together and 

related through the laws of thermodynamics and kinetics, govern a materi-

al's microstructure, and thus its properties. Materials science is also an im-

portant part of forensic engineering and failure analysis - investigating ma-

terials, products, structures or components which fail or which do not oper-

ate or function as intended, causing personal injury or damage to property. 

Such investigations are key to understanding, for example, the causes of 

various aviation accidents and incidents. 
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Task 6. Join two parts of the sentences in the columns 

Materials science still includes el-

ements of 

metallurgy, ceramics, solid-state 

physics, and chemistry 

Materials science is a discipline 

combining 

the laws of thermodynamics and ki-

netics 

Many of the most pressing scien-

tific problems are due to 

physics, chemistry, and engineering. 

Materials science is also an im-

portant part of 

forensic engineering and failure 

analysis. 

The understanding of processing-

structure-properties relationships  

the limits of the materials that are 

available. 

Main characteristics, taken together 

and related through  

is called the materials paradigm. 

 

 

Task 7. Answer the questions about the text. 

1. What is the subject of material science? 

2. The elements of what sciences does material science include? 

3. When was material science widely recognized? 

4. Why are people interested in designing new materials? 

5. What is the materials paradigm? Why is it important? 

6. What does failure analysis study? 

 

READING 4  

Task 1. Match the words with their definitions 

1. to synthesize 

synthesis 

a. the way two or more people or things are connect-

ed, or the way they behave toward each other 

2. predetermined b. a person who has successfully completed studies at 

a school or received a degree from a college or 

university 

3. examine c. to test someone's knowledge or skill in a subject 

4. advances d. using new methods or ideas 

5. property e. decided beforehand 

6. relationship f. to produce a substance by chemical or biological 

reactions 

7. graduates g. a quality in a substance or material 

8. innovative h. the forward movement of something, or an im-

provement or development in something: 
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Task 2. Read the text  

Materials Science versus Materials Engineering 

The discipline of materials science and engineering includes two main 

tasks. Materials scientists examine the structure-properties relationships of 

materials and develop or synthesize new materials.  

Materials engineers design the structure of a material to produce a 

predetermined set of properties on the basis of structure-property relation-

ships. They create new products or systems using existing materials and/or 

develop techniques for processing materials.  

Most graduates in materials programs are trained to be both materials 

scientists and materials engineers. 

 

Task 3. Decide whether the statements are true or false. Correcte the 

false statements. 

1. The discipline of materials science and engineering includes several 

tasks. 

2. Materials scientists do research on finished materials. 

3. New products are based on new materials only. 

4. Materials science can be subdivided because different approaches to 

materials are employed. 

5. Material scientists create new products or systems using existing ma-

terials  

6. Materials engineers investigate the correlation between structure and 

property. 

7. Most graduates in materials programs are trained to be materials sci-

entists. 

 

READING 5 

Task 1. Read the following words and write their Russian equivalents. 

Use dictionary if necessary. 

alloy [ ˈæl.ɔɪ ] 

characteristic [ ˌkærəktəˈrɪstɪk ] 

communication [ kəˌmjuːnɪˈkeɪʃn ]   

clay [ kleɪ ] 

crystal [ ˈkrɪs.təl ]   

heat [ hiːt ] 

housing [ ˈhaʊzɪŋ ] 

manipulate [ məˈnɪp.jʊ.leɪt ] 

metal [ ˈmetl ] 

pottery [ ˈpɒt.ər.i ] 

property (2) [ ˈprɒpəti ] 

skin [ skɪn ] 

specimen [ ˈspes.ə.mɪn ] 

substance [ ˈsʌbstəns ] 

structure [ ˈstrʌktʃə(r) ] 

technological [ ˌtek.nəˈlɒdʒ.ɪ.kəl ] 

wood [ wʊd ] 
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Task 2. Fill the gaps in the text with words from the list above into the 

correct form. 

Historical Background 
Materials used in food, clothing,___, transportation, recreation 

and___influence virtually every segment of our everyday lives. 

Historically, materials have played a major role in the development of 

societies, whose advancement depended on their access to materials and on 

their ability to produce and___ them. In fact, historians named civilizations 

by the level of their materials development, e.g. the Stone Age (beginning 

around 2.5 million BC), the Bronze Age (3500 BC), and the Iron Age 

(1000 BC).  

The earliest humans had access to only a very limited number of mate-

rials, those that occur naturally, e.g. ___,___ and ___ .With time they dis-

covered techniques for producing materials that had properties superior to 

those of the natural ones; these new materials included___ and various ___. 

Furthermore, early humans discovered that the properties of a material 

could be altered by ___ treatments, e.g. to soften metals, and by adding 

other___ to produce a new material, e.g. by melting copper, then mixing it 

with tin to form bronze which could be regarded as the first ___. 

Until recently, selecting a material involved choosing from a number 

of familiar materials the one most appropriate for the intended application 

by virtue of its characteristics but without knowing much about its struc-

ture. Only in the 19th century did scientists begin to understand the rela-

tionships between the structural elements of materials and their ______. In 

1864 the Englishman Henry Sorby first showed the microstructure of a 

metal when he developed a technique for etching the surface layer of a pol-

ished metal___by a chemical reaction. He used a light reflecting micro-

scope to show that the material consisted of small ___ which reflected the 

light in different ways because they were oriented in different directions. 

The crystals were well fitted together and joined along grain boundaries. 

Modern techniques such as x-ray diffraction, transmittance electron 

microscopy (TEM) and scanning electron microscopy (SEM) make possi-

ble to see further into the___ of materials, which leads to a better under-

standing of their characteristics and promotes intentional alteration and im-

provement of their___ . By now more than 50,000 materials with special-

ized ___have been developed and are available to the engineer, who has to 

choose the one best suited to serve the given purpose. Since much of what 

can be done___is limited by the available materials, engineers must con-

stantly develop new materials with improved properties. 
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Task 3. Find English equivalents of the following words and phrases in 

the text. 

1. влиять на повседневную жизнь людей 

2. играть важную роль в развитии общества 

3. методы производства материалов 

4. посредством обработки 

5. размягчения металлов 

6. плавления меди 

7. полированный металл 

8. техника травления поверхности металла 

9. светоотражающий микроскоп 

10. связи между структурными элементами 

11. светоотражающий микроскоп 

12. рентгеновская дифракция 

13. электронная микроскопия  

14. сканирующая электронная микроскопия 

15. материалы с улучшенными свойствами. 

 

Task 4. Translate the sentences from Russian in to English 

1. Материалы сыграли важную роль в развитии общества, его раз-

витие зависело от доступа к материалам и способности произ-

водить и их. 

2. Первые люди имели доступ только лишь к очень ограниченному 

числу материалов, и только к тем, которые встречались в есте-

ственной среде. 

3.  Со временем они обнаружили различные методы производства 

материалов. 

4.  Стало известно, что свойства материалов могут быть изменены 

посредством обработки. 

5. Генри Сорби разработал метод травления поверхностного слоя 

полированного металла химической реакцией. 

6. Современные методы, исследования позволяют открывать но-

вые свойства материалов и разрабатывать новые материалы с 

улучшенными свойствами. 

 

Task 5. There are three main terms mentioned in this lesson. Be ready to 

explain them in English. 

 Materials Science  

 Materials Engineering 

 Material technology 

Task 6. Make a summary of text .Use the opening phrase in appendix 1  
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UNIT 2 MATERIAL TYPES 

LED IN  

 There are different materials that we come across on daily basis. Ma-

terial is synonymous with substance, and is anything made of matter - hy-

drogen, air and water are all examples of materials. Sometimes it is used 

more narrowly to refer to substances or components with certain physical 

properties which are used as inputs to production or manufacturing. In this 

sense, materials are the pieces required to make something else, from build-

ings and art to everyday products, such as computers. A material can be a 

finished product in its own right or an unprocessed raw material. 

READING 1 

Task 1. Study the following words and word-combinations. 

atomic and molecular structure. 

chemical makeup 

devise 

fall into one distinct grouping 

intermediates 

efficient heat engines   

lower friction bearings 

class of solid 

superconducting 

limited resistance 

extremely low temperatures 

ambient temperature 

revolutionize electronics 

semiconductors 

biocompatible materials 

nano-engineered material 

hard to beat 

атомная и молекулярная структура 

химический состав 

разрабатывать 

попадать в отдельную группу 

промежуточный  

эффективные тепловые двигатели 

подшипник с пониженным трением  

класс твердых веществ 

сверхпроводящий 

ограниченное сопротивление 

сверх низкие температуры 

температура окружающей среды 

революционная электроника 

полупроводники 

биосовместимые материалы 

нано-инженерный материал 

трудно превзойти 

 

Task 2. Study the following words and find  pairs of synonyms. 

grouped 

classification 

extremely 

increasingly 

advanced 

solid 

innovative 

hard/strong 

highly  

extraordinarily 

devided 

devision 
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Task 3. Read the text. 

Classification of Materials 

 Solid materials can be grouped into three basic classifications: metals, 

ceramics and polymers. This classification is based primarily on chemical 

makeup and atomic as well as molecular structure. Most materials fall into 

one distinct grouping, although there are some intermediates. More engi-

neering components are made of metals and alloys than of any other class 

of solid. But increasingly, polymers are replacing metals, because they of-

fer a combination of properties more attractive to designers. New ceramics 

are developed worldwide, which will permit materials engineers to devise 

more efficient heat engines and lower friction bearings.  

 Ceramics have been found that become superconducting (showing 

electrical conductivity with very limited resistance) at extremely low tem-

peratures (about 100 K, approximately minus 170 °C). If this phenomenon 

is ever achieved at ambient temperature, it may increase the use of ceram-

ics and revolutionize electronics. The best properties of materials can be 

combined to make composites which often combine two or more materials 

from these three basic classes. In high-technology applications, a new clas-

sification called advanced or smart materials emerges. These materials are 

semiconductors, biocompatible materials, and nano-engineered materials. 

Natural materials like wood or leather should also be mentioned, since they 

offer properties that, even with the innovations of today’s materials scien-

tists, are hard to beat. 

 

Task 4. Decide whether the statements are true or false. Correct the false 

statements. 

1. Polymers belong to a distinct material group. 

2. Ceramics will increasingly be used for applications in electronics be-

cause of their hardness. 

3. Man-made materials are superior to natural materials.  

4.  Designers prefer polymers in their projects due to their properties. 

5. To develop more efficient heat engines and lower friction bearing 

engineers use metals. 

6. Ceramics is highly superconductive material. 

7. Superconducting gives the opportunity to work at extremely low 

temperatures. 

8. To make composites the best properties of materials can be com-

bined. 

9. The examples of smart materials are semiconductors, biocompatible 

materials. 

10. Some properties of natural materials are still hard to beat. 



21 
 

READING 2 

VOCABULARY 

Task 1. Work in pairs. Which of these materials do you know? Write a 

list of some things that can be made of the following materials: 

steel 

aluminium 

concrete 

oil 

wood 

plastics 

silk 

gold 

silicon 

carbon 

 

Task 2. Study the following words and word-combinations. 

non-metals  

non-metallic  

ferrous metals 

non-ferrous metals 

chemical composition 

constituents  

compounds  

mixtures  

alloys 

iron carbon alloy 

alloying metals 

composite materials (composites ) 

reinforcement 

reinforcing material 

glass-reinforced plastic (GRP) 

reinforced with 

неметаллы 

неметаллический 

черные металлы 

цветные металлы 

химический состав 

составляющие 

соединения 

смеси 

сплавы 

железосодержащий углерод 

легирующие металлы 

композитные материалы 

армирование 

армирующий материал 

стеклопластик  

усиленный 

 

Task 3. Translate the following words and word-combinations. 

1. инженерный материал 

2. химически связанный 

3. химическая реакция 

4. основной металл 

5. высоко технологичный материал 

6. структурная сеть 

7. пластиковая матрица 

8. сделанный из соломы и глины(грязи) 

9. стекловолокно 

10. матрица 
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Task 4. Read the text 

Metals and non-metals. Engineering materials can be divided into: 

metals – examples of metallic materials are iron (Fe) and copper (Cu) .non-

metals – examples of non-metallic materials are carbon (С) and silicon (Si) 

As iron is such a widely used material, metals can be divided into: ferrous 

metals – those that contain iron non-ferrous metals – those that do not con-

tain iron. 

Elements, compounds and mixtures. With regard to the chemical com-

position of materials – the chemicals they contain, and how those chemi-

cals are combined – three main categories can be used: Elements are pure 

materials in their most basic form. They cannot be broken down into differ-

ent constituents (‘ingredients’). Examples of elements widely used in engi-

neering materials are iron, carbon and aluminum (Al). Compounds consist 

of two or more elements that are chemically bound – that is, combined by a 

chemical reaction. An everyday example is water, which is a compound of 

hydrogen (H) and oxygen (O). Mixtures consist of two or more elements or 

compounds which are mixed together, but which are not chemically bound. 

In engineering, common examples are alloys – that is, metals which have 

other metals and/or non-metals mixed with them. A common example is 

steel, which is an iron carbon alloy, and can include other alloying metals – 

metals which are added to alloys, in small quantities relative to the main 

metal. Examples of widely used alloying metals are chromium (Cr) manga-

nese (Mn) and tungsten (W). BrE: aluminium  

Composite materials. Among hi-tech materials, composite materials 

that come to mind are carbon-fibre, used in aerospace and Formula 1 cars. 

The earliest examples of composite materials were bricks made from mud 

and straw. Or, to use the correct composite terms, from straw reinforcement 

– the structural network that reinforces the material inside, and a mud ma-

trix – the material surrounding the reinforcement. These terms explain what 

a composite material is: a matrix with a reinforcing material inside it. A 

modern everyday example is fiberglass – correctly called glass-reinforced 

plastic (GRP) – which has a plastic matrix reinforced with glass fibres. 

 

Task 5. Complete the sentences using the words in the box.  

metal, non-metal, metallic, non-metallic, ferrous, non-ferrous 

1. Carbon (C) is a______. 

2. Copper (Cu) is a________ metal. 

3. Aluminium (Al) is a common___________. 

4. Steel (Fe + C) is a widely used______ metal. 

5. Although it is used in steel, carbon is______ 

6. Aluminium is relatively lightweight for a______ material. 
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Task 6. Decide whether the sentences below are true or false, and correct 

the false sentences.  

1. The elements that make up a compound are chemically bound. 

2. Alloys are chemical compounds that are frequently used in engineer-

ing. 

3. Alloys can contain both metallic and non-metallic constituents. 

4. In an alloy, an alloying metal is the biggest constituent, by percent-

age. 

5. Alloying metals are metals added to alloys 

6. Steel is a metallic element. 

7. Mixtures consist of two or more elements or compounds which are 

chemically bounded. 

8. Composite material is a matrix with a reinforcing material inside 

 

Task 7. Use the words from the box to complete the extract about con-

crete and steel. Sometimes there is more than one possible answer. 

reinforced(2), reinforce, reinforcement, reinforcing 

(1) ______concrete is one of the most widely used construction materials, 

and one we take for granted. However, using steel bars to (2) ______ con-

crete structures located outdoors is only possible thanks to a fortunate coin-

cidence: concrete and steel have practically the same coefficient of thermal 

expansion - in other words, as atmospheric temperature varies, the concrete 

and the steel (3) ______expand and contract at the same rate, allowing uni-

form movement. Using a (4)___material with a different coefficient of ex-

pansion would not be feasible. For example, (5) aluminium – ____concrete 

would quickly disintegrate. 

 

Task 8. Read the text below and find elements, compounds, alloys, com-

posites. Fill the table 

Generally, the steel used in reinforced concrete will have previously been 

exposed to water and to the oxygen in the air. As a result, it will usually be 

partly corroded, being covered with a layer of iron oxide (rust). However, 

once the steel is inside the hardened concrete, it will be protected from air 

and water, which prevents further rusting. Additionally, the cement in con-

crete does not react aggressively with the iron in steel. 

Element Compound Alloy Composite 
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READING 3 

Task 1. Match the terms in column A with their definition in column B 

A B 

1. abrasion, to abrade a) a high force or load acting over a short 

time only 

2. abrasive b) one of the phases from which a substance 

is formed 

3. impact c) the process of being rubbed away by fric-

tion, to rub away 

4. constituent phase d) a substance that abrades, abrading 

5. phase e) a form or state of matter (sol-

id/liquid/gas/plasma) depending on tem-

perature and pressure 

6. interface f) to distribute particles evenly through a 

medium 

7. to disperse, 

dispersion 

g) the area between systems where they 

come into contact with each other 

 

Task 2. Fill the gaps in the text with words from the box in their correct 

form. 

Artificial, aerospace, bone; cellulose, corrosion, dissimilar, phase, transpor-

tation, underwater, wood 

A number of composites occur in nature: ______ consists of strong 

and flexible ______. Fibers surrounded and held together by a stiffer mate-

rial called lignin. ______is a composite of the strong yet soft protein colla-

gen and the hard, brittle mineral apatite. Yet many modern technologies re-

quire materials with unusual combinations of properties that cannot be met 

by natural composites or the conventional metal alloys, ceramics and pol-

ymeric materials. This is especially true for materials that are needed for 

______, ______ and______ applications. 

 Aircraft engineers for example, are increasingly searching for struc-

tural materials that have low densities, are strong, stiff and resistant to 

abrasion and impact as well as _____, a rather impressive combination of 

characteristics. The problem is that strong materials frequently are relative-

ly dense, i.e. heavy. Increasing the strength or stiffness typically results in a 

decrease in impact strength. Generally speaking, a composite is considered 

to be any ______ made multiphase material that shows properties of both 

constituent phases so that a better combination of properties is realized. 
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The constituent phases in a composite are chemically ______, and separat-

ed by a distinct interface.  

Many composite materials are composed of just two ______, the one 

phase being the matrix, which is continuous and surrounds the other phase, 

which is often called the dispersed phase. The properties of composites are 

a function of the properties of the constituent phases, their relative amounts 

and the geometry of the dispersed phase, which means the shape, particular 

size, distribution and orientation of the particles.  

 

Task 3. Use the text to answer the following questions 

1. What are the examples of natural composite materials? 

2. What is the number of individual materials a composite is composed 

of? 

3. Why there is a great demand for synthetic composites? 

4. What is the design goal of a composite? 

5. What do the properties of composites depend on? 

To answer these extra questions you may need to consult other re-

sources. 

6. On its own, collagen would not be much use in the skeleton. Explain 

why not. 

7. Why are composites important in nature?  

8. List four modern composites and give a use for each. Try to include 

some which are not mentioned in the information above. 

9. How can composite materials help to protect the environment and 

reduce carbon dioxide emissions in the future? 

 

Task 4. Read the following statements and decide whether the statements 

are true or false. Correct the false statements if necessary. 

1. Composites can be found only in nature. 

2. Engineers are looking for structural materials that have low densities. 

3. Composite is any multiphase material that shows properties constitu-

ent phases.  

4. The only problem is that composites are heavy. 

5. Increasing the strength or stiffness of material lead to decrease in 

impact strength. 

 

Task 5. Translate the following word-combinations from Russian into 

English. Look in the text if necessary. 

Природный  композит, полимерный материал, низкая плотность, 

устойчивый к истиранию, снижение ударопрочности, составная часть, 

дисперсная фаза, свойства композитов, геометрия дисперсной фазы. 
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Task 6. Match the items on the right with the items on the left. 

1. neoprene(rubber) 

2. melamine 

3. brass 

4. oak 

5. PVC 

6. pine 

7. copper 

8. mdf 

9. mild steel 

10. acrylic 

a) a manufactured board 

b) a softwood 

c) a ferrous metal 

d) a non ferrous metal 

e) european hardwood 

f) a flexible thermoplastic 

g) an elastomer 

h) a hard thermoplastic 

i) an alloy (copper & zinc) 

j) a thermosetting plastic 

 

Task 7. For each material, indicate its material class. 

Material Material class 

1. quartz 

2. steel 

3. Teflon 

4. aluminum 

5. plywood 

6. fiber glass 

7. diamond 

8. Zip Lock bag material 

9. paper clip 

10. polyvinyl  chloride (PVC) 

11. concrete 

12. paper  

13.  brass 

14. copper 

15.  reinforced concrete 

 

 

a. polymer 

b. metal 

c. ceramic 

d. composite 

 

Task 8. Think of some of the materials used to make products. Write a 

short essay 5-8 sentences whether the materials are elements, com-

pounds, mixtures, alloys or composites. If they are composites, what ma-

terials are used  as reinforcement? You may start as follows  

Wood is a composite material made from lignin and cellulose. Wood 

makes use of a lignin matrix and cellulose fibers to form a polymer compo-

site. The lignin holds the cellulose compressively in place so that the cellu-

lose fibers can carry tensile loads. Wood has excellent structural properties, 

in light of its low weight and high strength. 
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UNIT 3 MATERIAL PROPERTIES 

READING 1 

VOCABULARY 

Task 1. Match these adjectives to their meaning:  

1. transparent a) has a high mass to volume ratio  

2. porous  b) light can pass through  

3. durable c) easy to bend without breaking, flexible  

4. brittle  d) hard, but easily broken  

5. dense e) has many small holes that allow water 

and air to pass through it  

6. pliable  f) able to last a long time  

7. translucent g) clear, allows to see through it  

 

Task 2. Find at least three different materials for these properties:  

1. It can be burned 

2. It’s extremely hard  

3. It's brittle  

4. It’s durable  

5. You can't stretch it easily 

6. It’s non-combustible.  

7. It’s a good insulator 

8. It’s very light  

9.  It’s transparent 

10. It’s corrosion resistant  

 

Task 3. Study the following verbs. Translate them into Russian. Use these 

verbs to complete the sentences below. One of the verb is extra 

boils, evaporates, burns, stretches, dissolves, contracts, crashes, sinks, ig-

nites, bursts, rusts, condenses, freezes, fades, floats, bounces, softens, 

freezes, expands, shrinks 

1. When you heat metal, it ______ and if you cool it, it________.  

2. If you leave iron outside in the rain, it __________.  

3. If you wash your T-shirt in too hot water, it ____ and the colour ___. 

4. Water _____ at zero degrees Celsius and ______ at 100 degree 

5. Steam ____________ if it comes in contact with very cold glass.  

6. Water ____________ if you leave it in the sun.  

7. If you need something from the freezer, take it out one day earlier 

and put it in the fridge so it _______ slowly. Don’t put it back again. 

8. If it ___________ one more time, it can be harmful for your health.  
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9. A spark from the engine __________ the fuel.  

10. If you put sugar into your tea and mix it gently, it ____________.  

11. If you pull this rubber band, it ______________.  

12. If you drop the ball, it ___________ off the floor.  

13. If you overload your laptop, it _____ and you need an expert to fix it.  

14. If a balloon gets in contact with a cactus, it ______________.  

15. The candle ________ for many hours before it goes out.  

 

Task 4. Complete the sentences about materials and their properties us-

ing the words in the box bellow.  

shatterproof, light, corrosion-resistant, durable, elastic, natural, rigid, 

flammable, malleable, heat-resistant  

1. Wood is often used in interiors because it looks natural and warm.  

2. Aluminium and magnesium are important for car makers because 

they are _______________ and therefore good for weight-saving.  

3. Safety regulations require that the foam used in car seats shouldn’t 

be _____________.  

4. Rubber should be able to withstand great temperature differences 

while staying _________. In other words, it shouldn’t become brittle.  

5. Windscreens are made of a special _______________ glass to pro-

tect drivers in accidents.  

6. Fabrics used in cars need to be _________ and not look old too 

quickly.  

7. Steel is used for load-bearing parts because it is ____________.  

8. Sheet metal is used for large car parts because it is_________ and 

dent-resistant.  

9. Ceramic, which is _______________, is used in catalytic converters 

because of the very high temperatures.  

10. Aluminium is ideal for bumpers and other body parts because it is__. 

 

Task 5. Find the definition for the following material properties. 

1. hardness a) amount of force needed to break a material  

2. absorbency b) amount of force needed to change the shape  

3. strength c) resistance to scratching and pressure 

4. waterproof d) resistance to liquids, repels 

5. plasticity e) resistance to breaking by cracking 

6. toughness f) ability to return its original shape 

7. stiffness g) Ability to retain the new shape  

8. elasticity h) ability of a material to soak up a liquid. 
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Task 6. Before reading the texts study the following words and word-

combinations. 

magnitude  

external stimuli 

specimen 

exposed to forces 

reflect light. 

glass transition temperature  

solid materials 

supercooled 

elastic modulus (e) 

conductivity  

resistivity  

applied load 

electrical conductivity 

heat conductivity 

heat capacity 

voltage  

electric field. 

dielectric constant 

tile 

thermal properties 

deteriorative properties 

refraction  

reflectivity 

propagation 

heat treatment 

mechanical failure 

voltage 

electric field 

reflect light 

optical properties 

solid materials 

poor thermal conductivity 

experience deformation 

величина, важность, размер 

внешние стимулы 

образец 

подвергаться воздействию сил 

отражать свет. 

температура стеклования 

твердые материалы 

переохлажденный 

модуль упругости (e) 

проводимость 

удельное сопротивление 

применяемая нагрузка 

электрическая проводимость, 

теплопроводимость 

теплоемкость 

напряжение 

электрическое поле. 

диэлектрическая постоянная 

плитка 

тепловые свойства 

детергативные свойства 

преломление 

отражательная способность 

распространение 

термическая обработка 

механическое повреждение 

напряжение  

электрическое поле 

отражать свет 

оптические свойства 

твердые материалы 

плохая теплопроводимость 

спытывать(подвергаться) дефор-

мации 
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Task 7. Read the text 

Property 

While in use, all materials are exposed to external stimuli that cause 

some kind of response. A property is a material characteristic that describes 

the kind and magnitude of response to a specific stimulus. For example, a 

specimen exposed to forces will experience deformation, or a metal surface 

that has been polished will reflect light. In general, definitions of property 

are made independent of material shape and size. Virtually all important 

properties of solid materials may be grouped into six different categories: 

 mechanical 

 electrical 

 thermal (including melting and glass transition temperatures) 

 magnetic 

 optical 

 deteriorative 

Mechanical Properties relate deformation to an applied load or force; 

examples include elastic modulus and strength. 

Electrical Properties are, e.g. electrical conductivity, resistivity and 

dielectric constant. The stimulus is voltage or an electric field.  

Thermal Properties of solids can be described by heat capacity and 

thermal conductivity. Poor thermal conductivity is responsible for the fact 

that space shuttle tiles containing amorphous, porous silica (SiO2) can be 

held at the corners, even when glowing at 1000 °C. 

Magnetic Properties demonstrate a material’s response to the applica-

tion of a magnetic field. 

Optical Properties are a material’s response to electromagnetic or vis-

ible light. The index of refraction and reflectivity are representative optical 

properties. 

Deteriorative Properties relate to the chemical reactivity of materials. 

The chemical reactivity, e.g. corrosion, of a material such as an alloy, can 

be reduced by heat treating the alloy prior to exposure in salt water. Heat 

treatment changes the inner structure of the alloy. Thus crack propagation 

leading to mechanical failure can be delayed. 

 

Task 7.. Refer to the text and answer the questions. 

1. What is a material’s property? 

2. Do mechanical properties deal with deformation? 

3. How can the thermal behavior of solids be characterized? 

4. What categories of properties can all materials be divided? 

5.  What is magnetic properties? 

6. What changes the inner structure of the alloy? What is corrosion? 
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Task 8. Find the term for each definition. 

dielectric constant, , tile, conductivity , glass transition temperature, resis-

tivity, refraction, reflectivity, deteriorative properties, propagation, super-

cooled 

1. the temperature at which, upon cooling, a non-crystalline ceramic 

transforms from a supercooled liquid to a solid glass 

2. cooled to below a phase transition temperature without the occur-

rence of transformation 

3. ability to transmit heat and/or electricity 

4. a material’s ability to oppose the flow of an electric current 

5. constant a measure of a material’s ability to resist the formation of an 

electric field within it 

6. a flat, square piece of material 

7. the bending of a light beam upon passing from one medium into an-

other 

8. the ability to reflect, i.e. to change the direction of a light beam at the 

interface between two media 

9. the process of spreading to a larger area 

10. the property of the material to stand chemical reactivity with the en-

vironment, corrosion, and resistance. 

 

Task 9. Translate the sentences from Russian in to English 

1. Каждый материал обладает комплексом разнообразных свойств, 

определяющих область его применения.  

2. Все материалы могут быть подвержены внешним раздражите-

лям.  

3. Свойством является материальная  характеристика, описываю-

щая реакцию материала на определенный вид воздействия. 

4. Основные свойства твердых материалов разделяют на  шесть 

различных категорий: 

5. При контакте с водой или воздухом материалы подвергаются 

действию содержащихся в них веществ. 

 

Task 10 Make a collocations from the following words. 

dielectric  

thermal  

mechanical  

electric  

reflect  

optical  

thermal 

properties 

light 

constant  

failure 

field 

properties 

conductivity 
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READING 2 

VOCABULARY  

Task 1. Study the following words and word combinatins 

tension 

compression 

stretching force 

crushing force 

deform 

deformation 

to be subjected 

extension 

elongation 

material's ability 

in tension 

tensile strength 

compressive strength 

elasticity 

elastically deformed 

stiff 

rubber  

brittle 

fractures 

plastic 

plasticity 

plastically deformed 

performance of material 

malleable 

ductile  

tensile testing  

proportional  

limit of proportionality  

elastic limit 

yield point 

ultimate tensile strength (UTS) 

fracture point 

напряженность 

компрессия 

сила натяжения 

сила давления 

деформировать 

деформация 

подвергаться 

расширение 

удлинение 

способность материала 

в напряжении 

предел прочности 

предел прочности при сжатии 

эластичность 

упругодеформируемый 

жесткий 

резина, каучук 

ломкий 

перелом, трещина, разрыв 

пластичный 

пластичность 

пластически деформированный 

эксплуатационные качества  

гибкий  

пластичный 

испытание на растяжение 

пропорциональный 

предел пропорциональности 

предел прочности/ упругости 

предел текучести 

предел прочности при растяжении  

точка перелома, точка распада 
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Task 2. Read the text  

Material properties 1 

Tensile strength and deformation  

When materials are exposed to forces, such as tension (stretching 

forces and compression (crushing forces ), they deform- that is, they 

change shape. The type of deformation depends on the type of force that is 

applied. When a material is subjected to tension, its length will increase by 

a certain amount. This is called extension or elongation. It is especially im-

portant to understand the performance of materials in tension, as their ten-

sile strength (ability to resist tension) is usually lower than their compres-

sive strength (ability to resist compression). 

 Elasticity and plasticity  

Some materials can extend significantly, but still return to their origi-

nal shape. A material's ability to do this is called elasticity. Rubber is an 

example of a very elastic material- it can be elastically deformed to a con-

siderable extent. If a material has very low elasticity, and is strong, engi-

neers say it is stiff. If a material has low elasticity and is weak, it is de-

scribed as brittle- that is, it fractures (breaks, due to tension) very easily. 

Glass is an example of a brittle material. Some materials can change shape 

significantly, but do not return to their original shape. We say these materi-

als are plastic. Often, plasticity is described in specific terms. A material 

that can be plastically deformed by hammering or rolling- for example, 

lead (Pb)- is malleable. A material that can be drawn out (stretched) into a 

long length- for example, copper (Cu)- is ductile.  

Stages in elastic and plastic deformation. The graph below shows the 

typical extension behaviour of ductile materials in tensile testing -where a 

sample bar is subjected to a progressively increasing tensile force.  

Points 0-1 The extension of the bar is proportional to the increase in 

tension. For example, when tension increases by 10%, length increases by 

10%.  

 Point 1 The bar reaches the limit of proportionality. Beyond this point, 

length begins to increase at a slightly greater rate than tension.  

 Point 2 The elastic limit is reached. Beyond this point, the bar will no 

longer return to its original length. In many materials, the elastic limit 

occurs almost immediately after the limit of proportionality.  

 Point 3 The bar reaches its yield point. Once it yields, it continues to 

increase in length, even without a further increase in tension. 

 Point 4 This is the ultimate tensile strength (UTS) of the material. Be-

yond this point, a waist (a narrower section) appears at a point along 

the length of the bar, signaling that it is about to fracture. 

 Point 5 This is the fracture point, where the bar breaks in two. 
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Task 3. Complete the sentences using the words in the box. You will need 

to use one word twice.  

compression deformation elongation extension tension 

1. A stretching force is called ______.  

2. A crushing force is called  ______. 

3. Extension is also called______. 

4. 4 Tension causes  ______.  or  ______. 

5. 5 Tension or compression cause . ______. 

 

Task 4. Match the two parts to make correct sentences. Look at B and C 

opposite to help you. 

1. If a material is stiff  

2. If a material is brittle  

3. If a material is plastic 

4. If a material yields 

5. If a material fractures  

6. If a material is elastically de-

formed  

 

a) it is malleable and/or ductile. 

b) it has low elasticity and low ten-

sile strength.  

c) it has low elasticity and high 

tensile strength. 

d) it has been extended to a point 

before its elastic limit.  

e) it has been loaded beyond its ul-

timate tensile strength.  

f) it has been significantly plas-

tically deformed, but not bro-

ken. 

 

Task 5. Complete the article about springs using words Active vocabulary 

yeld point, deformation, ductile, elastic limit, elastic, plastically elastically 

How are the springs used in car suspension made springy? It sounds 

like a silly question, but think about it for a moment. In order for a spring 

to compress or extend, then return to its original shape, it must be (1) ____. 

But springs are made from wire, and wire is made from very (2) ____ metal 

(often cold drawn carbon steel). When the wire is manufactured, it is not 

only stretched beyond its (3)____ - meaning it will no longer return to its 

original length- but also beyond its (4) ____ , where significant, irreversible 

(5) ____. occurs. The metal from which springs are made has therefore 

been (6)____ deformed and, consequently, needs to have its springiness put 

back. To do this, once a spring has been formed into a coil, it is tempered- a 

process in which it is heated and kept at a high temperature for a sustained 

period. This 'resets' the atomic structure of the metal that after tempering, 

the spring will behave as it should - it can be (7) ___deformed and will 

subsequently return to its original shape. 
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Task 6. Translate the sentences from Russian in to English 

1. Когда материалы подвергаются воздействию сил, таких как, 

например, натяжение, они деформируются. 

2. Тип деформации зависит от типа применяемой силы например 

при растяжении  длина материала увеличивается. 

3. Эластичностью называется способность материалов возвра-

щаться к их первоначальной форме. 

4. Если материал имеет низкую эластичность он хрупкий и очень 

легко разрушается. 

5. Материалы, которые могут быть пластически деформированы, 

является ковким. 

6. Предел упругости - напряжение, при котором остаточные дости-

гают значения, установленного техническими условиями. 

7. Предел упругости ограничивает область упругих деформаций 

материала 

8. Пределом текучести называют механическую характеристику 

материала, характеризующую напряжение, при котором дефор-

мации продолжают расти без увеличения нагрузки. 

9. Предел прочности - напряжения или деформации, соответству-

ющие максимальному значению нагрузки. 

10. Способность материала без разрушения изменять свои размеры 

и форму под воздействием внешней нагрузки и сохранять эти 

изменения после прекращения ее действий называется  пластич-

ностью. 

 

Task 7. Connect each term to its definition. 

 

1. ductility 

2. brittle 

3. lattice 

4. ceramic 

5. stress 

6. plastic de-

formation 

7. yield 

strength 

8. elastic de-

formation 

9. strain 

10. metallur-

gy 

a) hard, covalently bonded material 

b) describes displacement of particles in a deforming 

body 

c) measured stress at onset of plastic deformation 

d) the brand of science that deals with metal properties 

e) irreversible alteration of a solid body under stress 

f) reversible alteration of a solid body under stress i 

g) 3d geometric arrangement of atoms composing a 

crystal 

h) ability of material to undergo permanent deformation 

without fracture 

i) ability of material to break, when subjected to a force 

j) force exerted on an object over a defined cross-

sectional area 
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READING 3 

VOCABULARY 

Task 1. Study the following words and word-combinations 

durability  

durable 

wear 

resisting wear 

scratch 

abrasion resistance 

abrasion 

indentation hardness 

indentations 

metal fatigue 

cyclic loads 

flex 

micro-cracking 

conduct 

thermal 

conductivity 

thermal conductor 

thermal insulator 

contract 

expansion  

contraction 

coefficient of thermal expansion 

coefficient of linear expansion 

fracture toughness 

 

fatigue cracking 

 

 

 

creep  

 

scratch hardness 

 

прочность 

прочный, долговечный 

износ 

сопротивление износу 

царапина 

износостойкость,  

абразивный износ 

индентотермическая твердость 

вмятины, вдавления 

усталость металла 

циклические нагрузки 

сгибать 

микротрещин 

поведение 

термический 

проводимость 

теплопроводность 

тепловой изолятор 

сокращаться, сжиматься 

расширение 

сжатие 

коэф-т термального расширения 

коэффициент линейного расширения 

ударная вязкость, вязкость разруше-

ния, изломостойкость,  

нанесение усталостной трещины (на 

образец), образование трещины при 

усталостном нагружении, усталост-

ное растрескивание  

деформация ползучести, крип 

(скольжение), ползучесть металла 

твёрдость, определяемая методом 

царапания, твёрдость по Мартенсу 
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Task 2. Read the text  

Material properties 2 

Hardness The hardness of a material affects its durability – that is, 

how long it will last. Generally, hard materials are more durable than soft 

materials, because they are better at resisting wear – progressively worsen-

ing damage – to their surfaces. Hardness can be defined in two main ways: 

Scratch hardness describes a material’s ability to resist being scratched. 

Materials with a high degree of scratch hardness are said to have good 

abrasion resistance – they are good at resisting damage due to abrasion (the 

action of two surfaces being rubbed together). Indentation hardness de-

scribes a material’s ability to resist indentations – that is, compressions in 

the surface of a material caused by impacts.  

Fatigue, fracture toughness and creep. The article below is from an 

aviation magazine. In aircraft construction, special attention must be paid 

to two materials problems that are well understood by mechanical and 

structural engineers. One is fatigue, often called metal fatigue in metals. 

This problem is caused by cyclic loads – forces that continually vary. In 

aircraft, the wings are affected by cyclic loading as they frequently flex, 

continually bending up and down due to air turbulence. The consequence 

of fatigue is micro-cracking – the formation of cracks too small to see with 

the eye, and which worsen over time. The speed at which fatigue cracking 

progresses depends on the material’s fracture toughness. This is a measure 

of how easily cracks that have already formed continue to open up and in-

crease in length. Another problem is creep – where components become 

permanently deformed (stretched, for example), due to loads. Creep in-

creases over time. The problems made worse by heat, so is a major issue in 

engines, where both loads and temperatures are high. 

Basic thermal properties. Some materials conduct (carry or transmit) 

heat better than others. Therefore, thermal conductivity varies, depending 

on the material. Copper, for example, is an excellent thermal conductor. 

Polystyrene, on the other hand, is an excellent thermal insulator (and so a 

very poor thermal conductor).As temperature increases, most materials ex-

pand (increase in size due to heating), and as temperature falls, they con-

tract (decrease in size due to cooling). The extent to which expansion and 

contraction occur is measured by a material’s coefficient of thermal expan-

sion – that is, its change in size for a given change in temperature. The co-

efficient for aluminium, for example, is 0.000023. This figure can also be 

referred to as the coefficient of linear expansion, since it describes change 

in length (a linear measurement). 
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Task 3. Complete the sentences using four of the words in the box. 2 of 

them are extra. 

abrasion, resistant, durability, durable, hard, indentation, scratch, soft, 

thermal insulation ability, scratch hardness, stiffness, treatment 

1. The guards must therefore be constructed from material with a high 

degree of ______hardness, to project it from impacts. 

2. As the guards will require regular cleaning, the action of wiping 

away metal fragments will result in _____ 

3. The guards must therefore, have sufficient _____ hardness in order 

to retain their transparency and ensure adequate ____. 

4. Fluctuations of relative humidity do not affect the ______of the ma-

terial. 

5. The hardness of natural minerals is often tested by________. 

6.  Polymers are made from long chain molecules which may have 

cross linking bonds affecting flexibility or_______. 

7.  Metals in common use are corrosion ______except iron and steel 

which rust quickly.   

8. Heat ____can also be used to change the properties of alloys e.g. 

hardening and tempering of high carbon steel. 

 

Task 4. Match the technical terms (1-8). with the descriptions (a-h) 

1. creep a) the cause of fatigue  

2. cyclic loads b) the consequence of fatigue  

3. micro-cracking c) material property that helps to 

slow down cracking 

4. metal fatigue d) permanent changes in shape due to 

the action of loads over time  

5. scratch hardness e) ability of materials and structures 

to withstand abrasion 

6. fracture toughness f) a weakness that develops in metal 

structures that are used repeatedly. 

7. conductivity g) the ability of a material to resist 

plastic deformation, usually by 

scratches and abrasion. 

8. abrasion resistance h) the property of allowing heat or 

electricity to go through some-

thing, 
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Task 5. Translate the following sentences from Russian into English 
1. Существует два способа определить твердость материала уста-

новить твёрдость по Мартенсу и индентотермическую твер-

дость. 

2. Истираемостью называется свойство материала терять со своей 

поверхности мельчайшие частицы под влиянием трения . 

3. Результатом усталости материала является образование микро-

трещин.  

4. Скорость, с которой прогрессирует образование трещин, зави-

сит от изломостойкости материала. 

5. Прочность влияет на способность материала противостоять ис-

тиранию, выветриванию и т. д. 

6. Усталость материалов это процесс постепенного накопления 

повреждений, приводящих к изменению свойств материалов. 

7. Ползучесть это непрерывное пластическое деформирование 

материалов под действием постоянной нагрузки.  

8. Вредные последствия ползучести материалов особенно прояв-

ляются при повышенных температурах. 

 

Task 6. Complete the extract from an electrical design handbook using 

words and expressions from the box 

 Expand, Thermal conductivity, thermal conductor, Conduct(2), contract, 

expantion, contraction, coefficient of thermal expansion 

When comparing copper and aluminium as materials for electrical 

wires, it is necessary to consider their thermal properties. For instance, in 

situations where high temperatures are involved, it I important to under-

stand how quickly wire (1)________ heat along their length – for example, 

away from hot parts, such as motors, towards heat-sensitive electrical com-

ponents. In this regard, the (2) _______ of copper is roughly 40% greater 

than that of aluminium, so copper is a much more effective (3)______In the 

example above, a designer might therefore prefer aluminium wiring over 

copper wiring. 

Another issue is thermal movement – the extent to which the metals 

(4)______when heated, and (5)______as they cool. In situations where 

temperature continually rises and falls, the resulting (6)_____and 

(7)____can be problematic, as it can cause mechanical electrical connec-

tions to loosen over time. In this regard, copper has a 

(8)____approximately 40% lower than that of aluminium. Copper therefore 

has the advantage in this respect, as it is less susceptible to movement. 
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Task 7. Translate the following materials property in to English 

 

воздухопроницаемость 

вязкость 

деформируемость 

жаропрочность 

жаростойкость 

жёсткость 

износостойкость 

истираемость 

ковкость 

коррозионная стойкость 

красноломкость 

микротвёрдость 

морозостойкость 

огнеупорность 

пластичность  

предел выносливости 

предел длительной прочности 

предел пропорциональности 

предел текучести 

прочность 

твёрдость 

текучесть 

теоретич. предел прочности 

теплостойкость 

термостойкость 

ударная вязкость 

усталостная прочность 

усталость материала 

хладноломкость 

хрупкость 

 

Task 8. Write about a device, vehicle or structure you're familiar with, 

and the materials used to make it. In your essay answer the following 

questions 

 What properties do the materials have?  

 Which properties are strengths in this situation? 

 Which properties are weaknesses, and how are these weaknesses 

overcome? 

 

Task 9. Stress in components Find a definition for stress.  

What are the units of stress? Investigate why engineering designers calcu-

late the values of stresses in components. Write up your findings as a short 

report. Think about some of the products that you use, a bicycle, sports 

equipment, games console. Have any of them ever failed mechanically. If 

so, what caused this to happen? 

 

Task10 Work with a partner. For a product you know about, write what 

the designer needed to consider with regard to: 

 abrasion 

 indentation 

 fatigue  

 creep  

 thermal issues. 

What materials were chosen as a result of these considerations?  
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UNIT 4 STEELS AND METALS 

READING 1 

VOCABULARY 

Task 1. Study the following words and word-combinations. 

ferrous metals 

non-ferrous metals 

studs 

joists 

wall facings 

roofing 

plumbing 

hardware 

malleable 

ductile 

brittle 

pig iron 

cast iron 

wrought iron 

aluminium 

copper 

magnesium 

brass 

bronze 

tin 

lead 

precious metal 

gold 

electronic connections 

plating 

electro-galvanized 

galvanizing 

electroplating 

anodizing 

positive terminal 

negative terminal 

corrosion-resistant 

electrical conductor 

electric current 

I-beams 

H-beams 

 

черные металлы 

цветные металлы 

штифты для скрепления 

балки 

облицовка стен 

кровля 

водопровод 

оборудование 

гибкий 

пластичный 

ломкий 

износостойкий чугун 

чугун 

кованое железо 

алюминий 

медь 

магний 

латунь 

бронза 

олово 

свинец  

драгоценный металл 

золото 

электронные соединения 

золочение 

электрооцинкованный 

гальванизация 

гальванопокрытие 

анодирование 

положительный заряд 

отрицательный заряд  

устойчивый к коррозии  

электрический проводник 

электрический ток 

двутавровые широкополочные  

балки 
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Task 2. Read the text 

Metals 

Metal is used extensively in the construction industry. Large commer-

cial buildings use structural steel. Construction jobs make use of metal 

windows, doors, studs, beams, joists, wall facings, roofing, plumbing, and 

hardware. Metals can be divided into two categories, ferrous and nonfer-

rous. Ferrous metals contain iron as a principal element, and usually have 

magnetic properties. They typically have more strength than nonferrous 

metals. Nonferrous metals contain no iron and do not have magnetic prop-

erties. They are typically lighter and less strong than ferrous metals. Fer-

rous Metals. Iron is malleable, ductile, magnetic, and silver white in color. 

There are many kinds of iron, such as pig iron, cast iron, and wrought iron. 

Iron is one of the principal ingredients of steel.  

Steel. An iron-based alloy with a carbon content ranging from 0.2% to 

2.0%. Depending on the intended use, steel has many chemical composi-

tions. Carbon steel, alloy steel, mild steel, medium steel, tool steel, spring 

steel, and stainless steel are a few of the varieties available. By varying the 

carbon content, steel can be made harder and stronger, but it also becomes 

more brittle. Adding chromium, nickel, and magnesium will make the met-

al highly resistant to corrosion. 

Nonferrous Metals Aluminum. Aluminium is widely used, often in al-

loy forms. An example is duralumin, an alloy used in aircraft manufactur-

ing, which also contains copper (4.4%) and magnesium(1.5%). Aluminium 

can also de alloyed with titanium to produce very strong, lightweight met-

als. Pure aluminum and aluminum alloys are used in many building appli-

cations where resistance to corrosion is important. Aluminum that is 99% 

pure is soft and ductile, but weak. Aluminum is typically used in such 

building applications as flashing, downspouts, some kinds of roofing, doors 

and trim, mullions for windows, etc. Aluminum also is made as an alloy 

with copper added for strength and casting uniformity. Aluminum alloys 

are made in structural shapes for use as H-beams, I-beams, and angles. 

Aluminum is also used for some ductwork, screens, and electrical wiring. 

Copper is an excellent electrical conductor, copper alloys have a high 

electrical conductivity and they are resistant to corrosion as well, that 

makes it ideal for use in electric wires. Good ductility also makes it suitable 

for pipes. Copper is widely used in alloys, notably brass (copper and zinc) 

and bronze (copper and tin, and sometimes lead). Brass. This metal is 

widely used for door and window hardware, trim, grilles, and railings. 

Brass is copper with zinc as its principal alloy element. Bronze. A copper-

tin alloy, bronze also can contain various other elements, such as aluminum 
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or silicon. Bronze resists corrosion and is widely used for ornamental archi-

tectural products. 

Silver is a precious metal-a reference to its high cost. It is a better 

electrical conductor that any other material, so it is often used for electronic 

connections. Another precious metal-gold-is also an excellent conductor, 

and is highly corrosion-resistant. 

Surface Treatments Metals used in construction may have protective 

decorative surface treatments applied to them. Treatments include: 

 Chroming. Chromium applied as a finish to a metal surface. 

 Galvanizing. Coating steel or iron with zinc to resist rusting. Galva-

nized iron is widely used for flashing and other applications where 

weather tends to corrode metals. 

 Rusting. Certain steels are designed to form a protective layer of rust, a 

reddish-brown surface coating formed when the metal is exposed to 

moisture and air. 

 Electroplating. An adherent metallic coating deposited by electrolysis. 

Electrolysis is a process that uses electrical current to migrate positive-

ly- and negatively-charged ions from electrodes to the metal product. 

Plating with non-ferrous metals. Non-ferrous metals can be used to 

protect steel from corrosion by plating it-that is, covering it with a thin lay-

er of metal. An example is galvanizing (zinc plating). Steel can be hot-dip 

galvanized, by placing it in molten (liquid) zinc. It can also be electro-

galvanized, which is a type of electroplating. With this technique, the steel 

component is placed in a liquid (often an acid)-called the electrolyte-and 

connected to the negative terminal (-) of an electrical supply, to become the 

cathode (the negative side). 

A piece of zinc is also placed in the electrolyte, and is connected to 

the positive terminal (+) of the supply. This then becomes the anode (the 

positive side).An electric current then flows between the pieces of metal, 

through the electrolyte. This causes a chemical reaction, which deposits 

zinc on the cathode, plating the component. A related process, called ano-

dizing, is used to protect aluminium. The component to be anodized is con-

nected to the positive terminal (to become the anode) and placed in an elec-

trolyte, with a cathode. As electricity flows, aluminium oxide is deposited 

on the anode. As this is harder than aluminium metal, it provides protec-

tion. 

Task 3. Translate words and word-combinations into English. 

Низколегированная сталь, подвергаться коррозии, защитное по-

крытие, быть устойчивым к ржавчине поверхность стали, покрытая 

цинком, содержать 1.4% углерода, выдерживать высокие температу-

ры, оксид железа, въедаться в металл, покрытие цветными металлами. 
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Task 4. Make correct sentences using one part from each column. 

1 Duralumin can be mixed with cop-

per to make 

Silver 

2 Titanium resists corrosion better 

than the other precious 

metal 

Brass 

3 Zinc has a high strength-to-

weight ratio and is of-

ten alloyed with 

Aluminium 

4 Copper is an aluminium alloy 

that also contains cop-

per and 

Bronze 

5 Gold can be mixed with tin 

and lead to produce 

Magnesium 

 

Task 5. Complete the word groups below using the names of the metals. 

You will need to write some names more than once.  

Metal elements  

Alloys  

Precious metal  

 

Task 6. Translate the following sentences from Russian into English. 

1. Электролиз - это процесс, который использует электрический 

ток для переноса положительно и отрицательно заряженных 

ионов с электродов на металлический продукт 

2. Черные металлы содержат железо в качестве основного элемен-

та и обычно имеют магнитные свойства. 

3. Цветные металлы имеют общее свойство образовывать на по-

верхности оксидную пленку, которая предотвращает дальней-

шее разрушение металла. 

4. Драгоценными металлами элементы, не подверженные коррозии 

и окислению. 

5. Твердость стали зависит от количества, содержащегося в ней 

углерода, а наличие примесей хрома, никеля и магния делает ее 

очень устойчивой к коррозии. 

6. Медь - отличный электрический проводник, поэтому медные 

сплавы обладают высокой электропроводностью и устойчивы к 

коррозии. 

7. Алюминий широко используется в форме сплавов, таким при-

мером является дюралюминиевый сплав, используемый в 

авиастроении. 
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Task 7. Complete the passage using the words in the box. 

anode, electrolyte, galvanizing, plated, cathode , electroplating , nega-

tive, positive 

Check that there is sufficient (1)_______in the bath to completely 

cover the component, in order to ensure that the component will subse-

quently be (2) ________over its entire surface area.  

Ensure that the components is connected to the (3) ________terminal 

of the electrical supply. During the (4) _________process, the components 

should function as the (5) _________. 

Ensure that the metal being used for plating-e.g. zinc for (6) ______is 

connected to the (7) ________ Terminal of the electrical supply. During the 

process, it should function as the (8)______. 

 

  
      Electroplating    Anodizing 

 

Task 8. Say if the following statements true or false. Correct the false 

statements. 

1. There are two main categories that metal can be divided into. 

2. Nonferrous metals contain iron. 

3. Steel mainly contains iron. 

4. The more carbon steel contains the more brittle it becomes. 

5. Chromium, nickel, or magnesium make the metal corrosion resistant. 

6. Brass and bronze are copper alloys. 

7. Plating is a process applied for protecting steel from corrosion 

8. In electroplating acid is used as electrolyte. 

 

Task 9. Add the chemical symbols of the metals and list what you know 

about them.  

Copper nickel mercury sodium zinc aluminum gold lead tin  

Refer to the metal’s properties and applications, as shown in the example 

iron, Fe a lustrous, malleable, ductile, magnetic or magnetizable metallic 

element occurring in minerals; rusts easily; used to make steel and other 

alloys, important in construction and manufacturing. 
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READING 2  

VOCABULARY 

Task .. Study the following words and word-combinations. 

Metal Alloys 

Metallic materials have large numbers of non-localized electrons; i.e. 

these electrons are not bound to particular atoms. Many properties of met-

als are directly attributable to these electrons, often referred to as electron 

gas, cloud or sea. 

A metal alloy is a metallic substance composed of two or more ele-

ments, which keep the same crystal structure in the alloy. Metals are com-

bined with metals and/or with non-metal elements, for example carbon. 

Metal with metal alloys are made by mixing the molten substances and 

then cooling them until they solidify. Common alloys are brass (copper + 

zinc) and aluminum alloys (aluminum + copper, aluminum + magnesium), 

and steel. Plain carbon steel contains only iron and carbon, while alloyed 

steels, e.g. stainless steel, contain chromium as the main alloying element. 

Alloy systems are classified either according to the base metal, i.e. the met-

al serving as base of the alloy, or according to some specific characteristic 

that a group of alloys share.  

Depending on their composition, metal alloys are often grouped into 

two classes: ferrous and non-ferrous alloys. Ferrous Alloys. The principle 

constituent is iron as in, e.g. steel and cast iron. They are produced in larger 

quantities than any other metal type, being especially important as con-

struction materials. Iron and steel alloys can be produced using relatively 

economical techniques to be extracted, refined, alloyed and fabricated. Fer-

rous alloys have a wide range of physical and mechanical properties. How-

ever, they have relatively high density, which means they weigh a lot; their 

electrical conductivity is comparatively low and they are susceptible to cor-

rosion in some nonferrous alloys. Since nonferrous alloys have distinct lim-

itations, other alloy systems are used for many applications, e.g. copper, 

aluminum, magnesium, titanium alloys, super alloys, the noble metals, and 

other alloys, including those that have nickel, lead, tin, zirconium and zinc 

as base metals. 

 

Task 2. Find the following words in the text. 

Нелокализованные электроны, смешивания расплавленных ве-

ществ, широкий спектр физических и механических свойств, электро-

проводимость, титановые сплавы, подверженный коррозии, неметал-

лические элементы, нержавеющая сталь, черные и цветные сплавы, 

иметь ограничения, высокая плотность, кристаллическая структура, 

углеродистая сталь, легирующий элемент. 
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Task 3. Practice so-called chain questions. Ask a groupmate a question 

about information provided by the texts above.  

Question: What does the term metal alloy refer to?  

Answer: It refers to … 

How  

Which  

What  

Why  

Task 4. When referring to metals in manufacturing, five properties are of 

importance: ductility durability elasticity hardness malleability. Choose 

one of the properties as an appropriate title for the paragraphs. Add the 

proper names to the chemical symbols. 

Paragraph 1______ 

The metals are easy to form and stretch without breaking or fracturing and 

keep their new shape. Metals like Cu ___, Sn ___, Au___ and Ag___all 

have this property and are often used to make, e.g. wire and tubing. 

The same is true for soft low-carbon steels but high-carbon steels and cast 

iron soon fracture when stretched, as they are too brittle. 

Paragraph 2______ 

The metals can be stretched to some point, but go back to their original 

shape as soon as the stress is removed. Among metals, some steel alloys 

show this property, e.g. a high-carbon steel called spring steel. Other hard 

steels, e.g. tool steel and cast iron, can be stretched very little or not at all. 

Paragraph 3______ 

The metals can withstand friction. This characteristic makes them suitable 

for moving parts of machines and cutting edges of tools, e.g. steel alloys 

with a high C ___ content. 

Paragraph 4______ 

These metals are easy to form without fracturing, and keep their new shape. 

Forming is doneby, e.g. rolling or pressing, often with the application of 

heat. Au, Ag, Pb ___, Cu and low-carbon steel alloys belong to this group 

and are made into containers, wheels and, of course, jewelry. 

 

Task 5. Answer the following questions 

1. What are metals? 

2. How are metals made? 

3. What are metals like? 

4. Most metals are malleable. What does this mean? 

5. What is an alloy? 

6. What metal is the best conductor of electricity? 

7. What is melting? 



48 
 

READING 3 

VOCABULARY 

Task 1. Before reading the texts study the following words and word-

combinations. 

steel  

iron 

carbon 

carbon steels 

mild steel 

medium carbon steel 

high carbon steel 

low alloy steels 

alloy steels 

chromium 

nickel 

manganese 

tungsten 

cobalt 

molybdenum 

vanadium 

high strength low alloy steels 

(HSLA) 

stainless steels 

rust 

tool steels  

high-speed steel 

стали 

железо 

углерод 

углеродистые стали 

мягкая сталь 

средне - углеродистой стали 

высоко-углеродистая сталь 

низколегированные стали 

легированные стали 

хром 

никель 

марганец 

вольфрам 

кобальт 

молибден 

ванадий 

высокопрочные низколегированные 

стали 

нержавеющие стали 

ржавчина 

инструмента́льная углеро́дистая сталь   

быстрорежущие стали 

 

Task 2. Find the synonyms from column A to column B 

A 

grade 

deteriorate  

inexperienced,  

quantity 

approximately  

significant 

specific 

rust 

characteristic 

category 

coating 

B 

vital 

particular 

nearly 

new 

rate 

feature 

covering 

amount  

become worse 

corrode 

sort 
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Task 3. Read the text 

Steel 
Steel is the most widely used engineering material. Technically, 

though, this well-known alloy of iron and carbon is not as simple as one 

might think. Steel comes in a huge range of different grades, each with dif-

ferent characteristics. For the inexperienced, it can be difficult to know 

where to begin. A good place to start is with the two main types of steel. 

The first, carbon steels, consist of iron and carbon, and contain no signifi-

cant quantities of other metals. Carbon steels can be divided into three main 

grades. 

Mild steel - the most widely used grade – is a low carbon steel which 

contains up to approximately 0.3% carbon. Medium carbon steel contains 

between approximately 0.3% and 0.6% carbon. High carbon steel contains 

between approximately 0.6% and 1.4% carbon. 

Alloy steels the second main category of steel is alloy steels, which 

consist of iron, carbon and one or more alloying metals. Specific grades of 

alloy steel include: 

 low alloy steels, which contain 90% or more iron, and up to ap-

proximately 10% of alloying metals such as chromium, nickel, 

manganese, molybdenum and vanadium 

 high strength low alloy steels (HSLA), which contain smaller 

quantities of the above metals (typically less than 2%) 

 stainless steels, which contain chromium as well as other metals 

– such as nickel – and which do not rust. 

 tool steels, which are extremely hard, and are used in cutting 

tools. They contain tungsten and/or cobalt.  

 a widely used grade of tool steel is high-speed steel, which is 

used in cutting tools that operate at high temperatures, such as 

drill bits. 

Corrosion. One weakness of mild steel is that it corrodes – its surface 

progressively deteriorates due to a chemical reaction. This reaction takes 

place between the iron in the steel and the oxygen (02) in the air, to form 

iron oxide. When iron corrodes, we say that it rusts. In some metals, such 

as aluminium (Al), the presence of corrosion is not a problem, as the layer 

of oxide around the metal remains hard, which prevents it from oxidizing 

any further. However, when mild steel goes rusty, the rust on the surface 

comes off continuously, and a new rusty layer forms, progressively ‘eating 

into’ the metal. 
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Task 4. Translate the following word-combinations from Russian into 

English. Look in the text if nesessary. 

инженерный материал 

железоугледодистые сплав 

содержать другие металлы 

значительное количество 

легированные стали 

легирующие металлы 

режущие инструменты 

постепенно ухудшаться 

химическая реакция 

быстрорежущая сталь 

постепенно разрушаться  

поверхность металла 

ржавый слой 

въедаться в металл   

работать при высоких t 

чрезвычайно жесткий 

инструментальная сталь 

ржавый слой 

 

Task 5. Decide whether the sentences below are true or false, and correct 

the false sentences.  
1. Steel is an alloy of iron and carbon. 

2. Mild steel is a high carbon steel. 

3. Alloy steels contain carbon. 

4. High carbon steel can contain up to 1.4% carbon. 

5. Chromium and nickel are used as alloying metals in steel. 

6. Low alloy steels contain more chromium than iron. 

7. Stainless steel is an alloy steel 

8. Tungsten is added to steel to make it softer. 

9. Tool steels contain tungsten and cobalt. 

10. High-speed steel is suitable for making cutting tools that get very 

hot. 

 

Task 6. Complete the table with words related to corrode, oxide and rust.  

Verb Noun Adjective 

  corroded 

  oxidized 

go rusty   

 

Task 7. Translate the following sentences from Russian into English. Use 

the text if necessary. 

1. Cталь - самый широко используемый технический материал, 

представлен в различных видах, с разными характеристиками 

2. Существует два основных вида стали углеродистые, состоящие 

из железа и углерода и не содержащие других металлов, и леги-

рованные стали, состоящие из железа, углерода и одного или 

нескольких легирующих металлов. 
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3. Углеродистые подразделяются на три основных класса, мягкая 

сталь с низким содержанием углерода, среднеуглеродистая и 

высокоуглеродистая стали. 

4. Легированные стали, можно подразделить на следующие кате-

гории: низколегированные стали, высокопрочные низколегиро-

ванные стали, нержавеющие и инструментальные стали. 

5. Широко используемый класс инструментальной стали - это 

быстрорежущие стали, использующиеся для производства ре-

жущих инструментах, таких как сверла. 

 

Task 8. Use the words to complete the sentences below. There is more 

than one possible answer. 

1. When steel is exposed to air and water, it _____. 

2. A brown/red material on the surface of steel is called ______. 

3. The strength of steel is reduced if it is_______ 

4.  A reducing agent loses electrons and is _____in a chemical reaction. 

5.  Stainless steel which has a polished finish will provide maximum 

resistance to ______. 

 

Task 9. Complete the article about a special type of steel, using words 

from the box 

iron, rusting, chromium corrode, steel, grade, stainless, oxide, rusty 

Weathering steel 

The perennial problem with mild (1)_____is 

that it (2)_____ when exposed to air and wa-

ter. Generally, the only solution is either to 

apply a protective coating, or to use another 

(3)______ of steel that is resistant to the (4) 

______process – the most well-known being 

(5)______ steel, which contains significant 

quantities of (6)_____ and, often, nickel. 

There is, however, an alternative solution. So-called weathering steel is a 

special allow suitable for outdoor use. But rather than being completely 

protected from corrosion, the surface of the steel is allowed to go (7) ____. 

Once a layer of (8)_____has formed on the surface, it stabilizes and forms 

a hard protective layer. This layer differs from ordinary (9)_____ oxide, as 

it does not continue to eat into the metal. While not everyone may like the 

‘rusty look’, weathering steel has been widely used in architectural applica-

tions and outdoor sculptures. 
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Task 10 Look at the following physical properties of high speed steel and 

feel the table for other types of steel. 

properties  high speed steels tool 

steels 

stainless 

steel 

Critical t° (on heating) 1525°F 

 

  

Specific 

gravity  

7.80   

Coefficient of 

thermal ex-

pansion 

100 – 800°F         6.78 x 10-6 in/in/°F 

100 – 1000°F       7.41 

100 – 1200°F       7.65 

  

 

Task 11 Complete the extract from an electrical design handbook using 

words and expressions from the box 

tool steel, low alloy steels, medium-carbon steels, weathering steel, thermal 

expansion, nickel steel corrosion resistance, stainless steel, carbon, critical 

temperature, 

1. Thermomechanical processing of low- and_______ commonly in-

volves cooling from above the upper critical temperature. 

2. ________consumption reduction feasibility is considered at tool 

making by creation of twolayer materials. 

3. The __________coefficients of austenitic stainless steels are 60-70% 

higher than those of the other grades. 

4. Stainless steels are most often specified over carbon or low alloy 

steels because of their increase_________. 

5. Among alloy steels, when Ni, Cr, Mo, and other alloy elements con-

tent consist of less than 10.5% are defined as_____. 

6. . During the application, ______ also rusts like carbon steel; but, af-

ter certain period the rustic surface will serve as a protective cover 

7. If the steel is needed in a low temperature environment, the most 

suitable for this purpose is low temperature service steel or_____. 

8. ____is an alloy of Iron with a minimum of 10.5% Chromium. which 

produces a thin layer of oxide on the surface  

9.  The _______of methane is lower than the ambient temperature. 

10. Less_______ means that mild steel is typically more ductile, ma-

chinable, and weldable than high carbon and other steels. 

 

Task 12 Think about some items you’re familiar with that are mode of 

steel, but which are not protected (for example, by paint). How serious is 

the potential problem of corrosion? How is it prevented or limited – for 

example, by using a specific grade of steel? 
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READING 2  

Task 1. Read the text 

Steel in Construction 

Steel is the most widely used metal in construc-

tion, with applications ranging from structural 

support to reinforcement to decorative uses. Struc-

tural steel is the term applied to hotrolled steel sec-

tions, shapes, and plates. This includes bolts, riv-

ets, and bracing. Structural steel shapes are formed 

by passing heated strips of steel through a succes-

sion of rollers that gradually form the metal into 

the required shape. Structural steel shapes are 

available in a number of sizes and weights. A typi-

cal designation for a wide-flange beam would be 

W12×16, which indicates a beam 12″ in depth that weighs 16 pounds per 

linear foot. A typical designation for a lightweight beam, sometimes called 

an I-beam, would be S8×23. This indicates that the beam is 8″ deep and 

weighs 23 pounds per linear foot. Steel members are connected to form 

building frames. The frame is usually then hidden behind other materials, 

such as a masonry wall, precast panels, or sheet metal siding. Steel angles 

(sometimes called angle iron) are used as bracing in steel framing and to 

construct open-web joists. Angles are designated with the letter “L,” fol-

lowed by the lengths and thickness of the “legs.” For an angle identified as 

L3×3×1/2, both legs are 3″ long and 1/2″ thick. 

 

Task 2. In the text find equivalents for the following words and phrase. 

1. самый широко используемый металл в строительстве 

2. структурная опорная конструкция 

3. строительная сталь 

4. армирование 

5. болты и крепления  

6. горячекатаной сталь, металопрокат 

7. горячекатаные стальные профили 

8. широкополочная балка 

9. облегченная балка 

10. фунт на линейный фут 

11. каркас здания 

12. сборная панель 

13. стальные элементы 

14. листовой металл 

15. металлический угольник 
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Task 3. Answer the questions using the information from the text.  

1. What does the term structural steel refer to? 

2. How are structural steel shapes formed? 

3. What is a typical designation for a wide-flange beam? 

4. What is a typical designation for a lightweight beam? 

5. How are building frames formed? 

6. Where are steel angles used? 

7. What are angles designated with the letter “L” followed by? 

 

Task 4. Translate the following sentences from Russian into English.  
1. Сталь является основным металлическим материалом, применя-

емым в производстве машин, инструментов и приборов.  

2. В строительстве сталь главным образом, используется для изго-

товления арматуры в железобетонных конструкциях. 

3. Основные классификационные признаки сталей: химический 

состав, назначение, качество, степень раскисления и структура. 

4. В химический состав стали, применяемой в строительстве, вхо-

дят такие как элементы как железо, углерод , марганец и др. 

5. Добавление в состав стали химических элементов, влияющих на 

ее свойства, называется легированием. 

6. Сталь с полимерным покрытием широко используется в проек-

тировании современных зданий и сооружений. 

7. Атмосферостойкие стали это обычные конструкционные стали, 

легированные медью и фосфором были разработаны в США в 

начале ХХ века. 

8. Инструментальные стали, относящиеся к сплавам углеродистой 

группы, отличает сложный химический состав, основу которого 

(97–99,5%) составляет железо. 

 

Task 5. Prepare a short report about steel. In your report answer the fol-

lowing questions.  

1. How is steel made? 

2. How many types of steel are there? 

3. How much steel is produced in a year? 

4. What is smart manufacturing? 

5. Is steel environmentally friendly and sustainable? 

6. Can steel be recycled? 

7. Which country makes the most steel? 

8. Which company produces the most steel? 

9. Who invented steel? 

10. Why does steel rust? 
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TECHNICAL GRAMMAR IN USE 
 
Scientific and technical texts in English frequently use the present tense, 

since in most cases they state facts. Sometimes, the present perfect and 

simple past have to be used, as the text about the historical development of 

materials science shows. 

 

Task 1. Choose the correct (simple, progressive or perfect) verb form in 

each of the following sentences. 

1. 1 In this process, the mixture is (heated/is heating) to 120°C, 

2. Once the salts (are dissolving/have dissolved)the heat is reduced, 

3. Several people have (survived/are surviving) the earthquake and are 

treating/are being treated in hospital at the moment. 

4. 4 For security purposes the employees (change/are changing) their 

passwords regularly. 

5. Up until now people in this area (have taken/taken) waste plastic to 

recycling centers, but at present we (have tried/are trying) a curbside 

collection system. 

Task 2. Work with a partner. Fill the gaps in the sentences with the verbs 

in their correct tense (present perfect or simple past). 

1. Materials________(always play) a major role in the development of 

societies. 

2. Civilizations ________ (designate) by the level of their materials de-

velopment. The earliest humans ________ (have) access to only a 

very limited number of materials. 

3. The microstructure of a metal ________ (be) first revealed in 1864 

by the 

4. Englishman Henry Sorby who ________(develop) a technique for 

etching 

5. the surface layer of a polished metal. 

6. Modern techniques such as x-ray diffraction, transmission electron 

microscopy (TEM) and scanning electron microscopy (SEM) 

________(make) it possible to better understand their characteristics. 

7. By now, more than 50,000 materials ________(develop). 

8. Materials scientists ________ (long envy) the resilience of certain 

naturally occurring materials. 

9. Past efforts to reproduce the architecture of, e.g. a shell ________( 

(not be successful). 

10. Galvanized metals ___________(covere) with a thin sheet of zinc.  
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Task 3. Fill the gaps in the text “Nanotubes” with words from the box in 

their correct forms 

applicable; atom; consist; diameter; ductile; efficient; end; field; know; 

molecule; thickness 

The structure of a nanotube________ of a single sheet of graphite, one at-

om in________, which is rolled into a tube. At least one ________ of the 

tube is capped with a C60 fullerene hemisphere. Each nanotube is a single 

________.composed of millions of ________ The length of the molecule is 

thousands of times greater than its ________ Nanotubes are extremely 

strong and stiff and relatively________ For single-walled nanotubes, ten-

sile strengths range between 50 and 200 GPa, which is the strongest 

________ material so far. Nanotubes have unique electrical properties and 

are ________ conductors of heat. Because of their unique properties, nano-

tubes are extremely useful as reinforcement in composite materials and will 

be ________ in many ways in nanotechnology, electronics, optics and oth-

er ________ of materials science 

Task 4. Fill the gaps with modals. Several modals may apply, depending 

on the intention you want to express. Remember to use the passive voice 

when necessary. 

Scientific texts use constructions with modal auxiliaries, also called 

‘modals’, e.g. when the texts are about a potential future development or 

when hypothetical statements are made. 

 

1. The term smart __________ (apply) to rather sophisticated systems. 

2. Viscosity ____(change) when applying an electric or magnetic field. 

3. Materials _________ (make) that bend, expand or contract when a 

voltage is applied. 

4. Recyclable materials_____ further________ (develop). 

5. Materials for more efficient fuel cells ________still _____ (find). 

6. Nanotubes ___________ (be) applicable in many ways. 

7. The ecological impact of manufacturing materials _____. (consider). 

8. Hardwood and softwood _______________ (reuse). 

9. If metal ________the sink is fully recyclable (galvanize). 

10. If it is stainless steel, other the metal mixed with iron such as chro-

mium and nickel__________ (recycle). 

11. Pure metal ________from alloys, derived from it, notably brass and 

bronze (recover). 

12. The cost of melting down existing metal is significantly cheaper than 

the energy intensive process of electrolysis, which _______to extract 

you metal from ore ( require). 
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Task 5. In the following description of how plastics are shaped, put the 

verb in brackets in the correct form. 

There are many ways of shaping plastics. The most common way is by 

moulding. Blowmolding (1____(use) to make bottles. In this process, air 

(2)___ (blow) into a blob of molten plastic inside a hollow mould and the 

plastic (3)____(force) against the sides of the mould. Toys and bouls(4) 

___(make) by injection moulding. Thermoloplastics chips (5) 

____first____ (heat) until they melt and then forced into a water cooled 

mould under pressure. This method (6)_____(suit) to mass production. 

Laminating (7)____(produce) the heat-proof laminate which (8)_____(use), 

for example, for work surfaces in kitchens. In this process, a kind of sand-

wich (9)______(make) of layers of paper or cloth which (10)_____ (soak) 

in resin solution. 'They (11)____ then_____ (squeeze) together in a heated 

press. Thermoplastics can (12) _______(shape) by extrusion. Molten plas-

tic (13)______ (force) through a shaped hole or die. Fibres for textiles and 

sheet plastic may (14)_____(make) by extrusion. 

 

Task 6. Complete these sentences using the words in brackets and form 

conditional sentences. 

1. The tests won't be continued unless (there/be/better safety measures). 

2. He wouldn't have been injured if (he/follow/the correct procedures). 

3. In the event of a collision, (the airbag/inflate). 

4. If all vehicles were fitted with a catalytic converter, 

(there/be/less/pollution). 

5. The reaction would be speeded up if (we/introduce/a catalyst). 

6. If heat is applied, (the substance/decompose). 

7.  As long as disinfectant is used, (infections/not be/pass on). 

8. If iron is left in contact with air and water, (it/rust). 

 

Task 7.Complete the following sentences using OF or WITH 

1. Bronze contains significant amount __________ copper 

2. Galvanized steel is steel coated _____zink  

3. Steal is an alloy derived ___________iron. 

4. Pure metals can usually be recovered____________alloys. 

5. To produce stainless steel iron is mixed ________other metals. 

6. Stainless steel contains quantities _______chromium and the nickel. 

7. Glass tableware contains traces_______ metal such as lead  

8. When new metal is extracted_______ ore the cost can be high. 

9. The cost of melting down existing metal is significantly cheaper than 

the energy intensive process ________electrolysis. 

10. Electrolysis which is required to extract you metal ___ ore. 
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FINAL TEST 

1. What is materials science  

a) Part of engineering that involves discovering and designing new 

materials, and analyzing their properties and structure. 

b) The study of materials and how they're useful. 

c) The study of the chemicals and structure of materials, with no 

reference to their properties. 

d) None of the other answers are correct. 

2. How does materials science relate to technology?  

a) All materials are a form of technology. 

b) It has no relationship with technology. 

c) It helps to develop technology, by choosing the right material. 

And man-made materials are a form of technology themselves. 

d) All technology is made out of materials. 

3.  Which of the following is not a classification of materials commonly 

used in material science  

a) ceramics 

b) composites 

c) polymers 

d) gemstones 

4. Which of these subjects is important to the field of Materials Science 

and Engineering  

a) math  

b) physics 

c) chemistry 

d) all of the above 

5. Most metals are malleable. What does this mean? 

a) They are strong and hard 

b) They can be shaped without breaking or cracking 

c) They will turn into another element over time 

d) They conduct electricity 

6.  Which of the following elements is not considered a metal  

a) gold 

b) potassium 

c) silver 

d) sodium 

7. What are alloys  

a) non-metal elements 

b) metals made from two or more elements 

c) metals made with a single element 

d) all of the above 
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8. What two elements are used to make bronze  

a. tin and copper 

b. iron and copper 

c. iron and carbon 

d. aluminum and silicon 

e. none, bronze is an element 

9. Which of the following materials rusts  

a) lead 

b) stainless steel 

c) aluminium 

d) steel 

e) copper 

10. Which of the following is a ferrous metal  

a) brass. 

b) stainless steel. 

c) aluminium 

d) bronze 

e) copper 

11. Which of these materials is the strongest  

a) plywood 

b) mdf 

c) chipboard 

d) blockboard 

e) pine 

12. Which of these materials is an alloy of copper and tin  

a) bronze 

b) brass 

c) solder 

d) pewter 

13. Which of these plastics is a themoplastic - melts or softens with heat. 

a) melamine 

b) epoxy resin 

c) acrylic 

d) bakelite 

e) polyester resin 

14. What are rocks containing metal called  

a) elements 

b) alloys 

c) nuggets 

d) ore 

e) conductors 
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15.  True or False: Metals are generally good conductors of electricity, 

but not good conductors of heat. 

a) true 

b) false 

16. What is melting  

a) The process of combining two elements to make an alloy 

b) The process of finding metal in mines 

c) The process of separating metal and rock using high temperatures 

d) All of the above 

17. What metal is the best conductor of electricity  

a) gold 

b) copper 

c) iron 

d) platinum 

e) silver 

18. Rust is formed from iron and which other element  

a) hydrogen 

b) nitrogen 

c) oxygen 

d) sulfur 

19. Which of the following metals can be found in a pure state in nature  

a) lithium 

b) iron 

c) gold 

d) aluminum 

20. Brass is a metal alloy that is always made with a combination of 

a) copper and tin 

b) copper and zinc 

c) copper, zinc, and nickel 

d) copper, tin, and lead 

21. The ability of a metal to be drawn into wire is a measure of its: 

a) ductility 

b) hardness 

c) malleability 

d) strength 

22. Most metals have: 

a) high electronegativities. 

b) low electronegativities. 

c) small atomic radii. 

d) high ionization energies. 
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23. Adding a metallic element to metallic compound. 

a) compounding 

b) extracting  

c) alloying 

24. Galvanized metals have been covered with a thin sheet of  

a) chromium 

b) copper 

c) tin 

d) zinc 

25. Which of the following property is generally not shown by metals  

a) electrical conduction 

b) sonorous in nature 

c) dullness 

d) ductility 

26. The ability of metals to be drawn into thin wire is known as 

a) ductility 

a. malleability 

b. sonorousity 

c. conductivity 

27. Aluminium is used for making cooking utensils. Which 2 of the fol-

lowing properties of aluminium are responsible for the same  

a) good thermal conductivity 

b) good electrical conductivity 

c) ductility 

d) high melting point 

28. Which one of the following metals do not react with cold as well as 

hot water  

a) Na 

b) Ca 

c) Mg 

d) Fe 

29. Galvanisation is a method of protecting iron from rusting by coating 

with a thin layer of 

a) gallium 

b) aluminium 

c) zinc 

d) silver 

30. Metals are generally good thermal and electrical conductors. 

a) true 

b) false 
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31. Stainless steel is very useful material for our life. In stainless steel, 

iron is mixed with 

a) Ni and Cr 

b) Cu and Cr 

c) Ni and Cu 

d) Cu and Au 

32. Generally, metals are solid in nature. Which one of the following 

metals is found in liquid state at room temperature  

a) Na 

b) Fe 

c) Cr 

d) Hg 

33. An alloy is 

a) an element 

b) compound 

c) homogeneous mixture 

d) heterogeneous mixture 

34. Alloys are homogeneous mixtures of a metal with a metal or non- 

metal. Which among the following alloys contain non-metal as one 

of its constituents  

a) brass 

b) bronze 

c) amalgam 

d) steel 

35. Which among the following statements is incorrect for magnesium 

metal  

a) It burns in oxygen with a dazzling white flame 

b) It reacts with cold water to form magnesium oxide and evolves 

hydrogen gas 

c) It reacts with hot water to form magnesium hydroxide and 

evolves hydrogen gas 

d) It reacts with steam to form magnesium hydroxide and evolves 

hydrogen gas 

36. Which among the following alloys contain mercury as one of its con-

stituents  

a) stainless steel 

b) alnico 

c) solder 

d) zinc amalgam 

e) CU 
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37. Generally, non-metals are not conductors of electricity. Which of the 

following is a good conductor of electricity  

a) diamond 

b) graphite 

c) sulphur 

d) fullerene 

38. Electrical wires have a coating of an insulting material. The material, 

generally used is 

a) sulphur 

b) graphite 

c) pvc 

d) all can be used 

39. Which of the following non-metals is a liquid  

a) carbon 

b) bromine 

c) phosphorus 

d) sulphur 

40. Steel is made from what two elements? 

a) iron and oxygen 

b) carbon and phosphorus 

c) iron and carbon 

d) iron and calcium 

41. The ingredient that makes stainless steel “stainless” is: 

a) zinc 

b) carbon 

c) aluminum 

d) chromium 

42. A main difference between Pig iron and steel is that steel has a lower 

level of... 

a) copper 

b) oxygen 

c) carbon 

d) aluminum 

43. which of these is a raw material in steel making? 

a) iron ore 

b) coke 

c) limestone 

d) all of these 

44. True or false? Steel is a good resistor of electricity. 

a) true 

b) false 
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45. Which of the following is not a physical property of steel? 

a) strength 

b) ductility 

c) malleability 

d) flammability 

46. Adding which of the following elements make steel rust-resistant? 

a) platinum 

b) titanium 

c) chromium 

d) nickel 

47. Adding which of the following elements makes steel strong? 

a) chromium 

b) carbon 

c) calcium 

d) chlorine 

48. Steel is used in all of the following except: 

a) cookware 

b) surgical equipment 

c) bridges 

d) polymers 

49. Stainless steel contains 10% of which element? 

a) chromium 

b) carbon 

c) calcium 

d) chlorine 

50. What are the types of steel? 

a) stainless steel 

b) carbide steel 

c) carbon steel 

d) high-speed steel 

e) cobalt steel 
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ЗАКЛЮЧЕНИЕ 

 

Предложенное Вашему вниманию пособие отвечает всем требо-

ваниям, предъявляемым к учебно-методическим пособиям в неязыко-

вом вузе. Пособие поможет Вам развить умение распознавать и пони-

мать английскую речь профессионального характера, расширить во-

кабулярий и повысить уровень восприятия английского языка. 

Пособие может эффективно использоваться в качестве основно-

го учебника для проведения аудиторных занятий, а так же при органи-

зации самостоятельной работы студентов. 

Лексико-грамматический материал пособия позволит сформи-

ровать компетенции, необходимые для осуществления коммуника-

тивной деятельности. Для проведения итогового контроля знаний сту-

дентов, обучающимся предлагается пройти тест на знание основной 

лексики изученной в течение курса. 

Автор полагает, что пособие привнесет разнообразие в учебный 

процесс, придаст творческий характер и настроит студентов на более 

глубокое изучение иностранного языка. 

Данное пособие полностью соответствует Государственному 

образовательному стандарту программы по дисциплине "Иностран-

ный язык». 
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APPENDIX 1  

SOME OPENING PHRASES WHICH CAN HELP YOU WITH YOUR 

SUMMARY 

The title of the text (article, paper) is .... 

The author of the text (article, paper) is ... . 

The text can be divided into ... (three, four ...) logical parts. 

The text (article) is about.... 

The text (article) deals with the problem of (the issue of).... 

The text / article under review ... (gives us a sort of informa 

tion about...) 

According to the text (article)... . 

At the beginning (of the text, article) the author describes ... (dwells on ... ; 

explains ... ; touches upon ... ; analyses ... ; comments ... ; characterizes ... ; 

underlines ... ; reveals ... ; gives account of ...). 

In the first part the author tells the reader about.... 

The article begins with the description of ... , a review of ... . 

The article opens with .... 

 It is clear from the text (article) that.... 

Among other things the text (article) raises the issue of .... 

The problem of ... is of great importance. 

Then (after that, further on, next) the author passes on to .... *- It further 

says that.... 

The author gives a detailed (thorough) analysis (description) of.... 

The author goes on to say that.... 

One of the main points to be singled out is .... 

Great importance is also attached to 

The author describes .... 

The author suggests the idea of ... 

The author underlines the fact  

We shouldn t forget that... . 

The author shares his opinion t.. 

The author's point of view on this problem is ... . 

The author wants to point out (that).... 

Finally, the author comes to the conclusion that... . 

To finish with, the author describes .... 

At the end of the article the author draws the conclusion 

that.... 

The author sums it all up by saying .... In conclusion the author .... 

I think that (I'm sure that).... 

The title of the text (article, paper) is .... 
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APPENDIX 2  

SOME PHRASES FOR ACADEMIC PRESENTATION 

Greeting your audience, introducing yourself and giving the topic of your 

presentation Good morning.  

My name’s ............. and I’m going to talk about ...  

Good morning everybody. Thank you for coming to my talk today. My 

name is …… and I’m from ...  

Hello. I’m .............. and welcome to my presentation about ...  

Hello. My name’s .................... and today I’m going to be talking about ... 

I’d like to start by introducing myself.  

My name’s … and the topic for my presentation today is 

Introduction (after greeting the audience and introducing yourself or be-

ing introduced) 

The subject/topic of my presentation today will be … 

Today I would like to present recent result of our research on … 

What I want to focus on today is … 

Outlining the structure of the presentation 

I will address the following three aspects of … 

My presentation will be organized as can be seen from the following slide. 

I will start with a study of … . 

Next, important discoveries in the field of … will be introduced. 

Finally, recent findings of … will be discussed. 

Introducing a new point or section 

Having discussed …, I will now turn to … 

Let’s now address another aspect. 

Referring to visual aids 

As can be seen from the next slide/diagram/table … 

This graph shows the dependency of … versus … 

The following table gives typical values of … 

In this graph we have plotted … with … 

Concluding/summarizing 

Wrapping up … 

To summarize/sum up/conclude … 

Inviting questions 

Please don’t hesitate to interrupt my talk when questions occur. 

I’d like to thank you for your attention. 

I’ll be happy/pleased to answer questions now. 

Dealing with questions 

I cannot answer this question right now, but I’ll check and get back to you. 

Perhaps this question can be answered by again referring to/looking at table 

…in this graph we have plotted … with … 
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APPENDIX 3  

SOME PHRASES FOR ACADEMIC WRITING 

Introduction 

In this paper/project/article we will focus on … 

In our study, we have investigated … 

Our primary objective is … 

Making a generalization 

It is well known that …/It is generally accepted that … 

Making a precise statement 

In particular/Particularly/especially/mainly/ more specifically 

Quoting 

According to/referring to … 

As has been reported in … by … 

Referring to earlier work of … 

Introducing an example 

e.g. …if … is considered for example 

Interpreting 

The data could be interpreted in the following way … 

These data infer that … 

These points to the fact that … 

Referring to data 

As is shown in the table/chart/data/diagram/graph/plot/figure 

Furthermore our data show … 

In addition … has to be considered 

Expressing certainty 

It is clear/obvious/certain/noticeable that … 

An unequivocal result is that … 

Expressing uncertainty 

It is not yet clear whether … 

However it is still uncertain/open if … 

Emphasizing 

It has to be emphasized/stressed that … 

Summarizing 

Our investigation has shown that … 

To summarize/sum up our results … 

Concluding 

We come to the conclusion that … 

Our further work will focus on … 

Further studies/research on … will still be needed. 

Detailed insights into … are still missing. 
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