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УРОК 5 

 

Тема. Физические свойства металлов. Механические свойства металлов. 

Грамматика. Причастие в функции определения (повторение). 

 

Упр. 1. Вспомните значения следующих словосочетаний и подберите к ним 

соответствующий перевод из правого столбца: 

 

1. to reflect light 

2. tо withstand forces 

3. light metals 

4. conductors of heat 

5. solid bodies 

6. low-carbon steels 

7. industrial purposes 

8. gravity 

 heavy metals9.  

1. твёрдые металлы 

2. углеродистые стали 

3. сила притяжения 

4. низко-углеродистые стали 

5. промышленные цели 

6. отражать свет 

7. легкие металлы 

8. твердые тела 

9. проводники тепла 

 выдерживать нагрузку, силу10.  

 тяжёлые металлы11.  
 

Упр. 2. Вспомните значения следующих прилагательных и образованных от 

них существительных: 

 

long – length [leNT] wide – width [wIdT] 

strong – strength [streNT] high - height [haIt] 
deep – depth [depT]  

 

Упр. 3.  Переведите предложения на русский язык, обращая внимание на 

следующие конструкции: 

 

1. the (more) ... the (better) – чем (больше)..., тем (лучше) … 

2. аs (light) as ... – такой же (лёгкий), как ... 

3. twice (three times) as (light)... as – в 2 (3) раза (легче ..., чем) 

4. not so (light) … as – не такой (лёгкий), как ... 

 

1. The more oil and gas the country has, the richer it is. 

2. Old rolling mills are not so effective as modern ones. 

3. For training modern metallurgists mathematics is as important as chemistry. 

4. The more people know about the nature, the better they can protect it. 

5. Common machine-tools are not so complex as electronic ones. 

6. To tell the truth, some aluminium alloys are as strong as steels. 

7. Iron is almost eight times as heavy as water. 

8. The melting point of iron is more than twice as high as the melting point of aluminium. 

9. As is known, the more spaceships will be launched, the better scientists will know the 

structure of the Earth. 

10. As mentioned above, oil fields of West Siberia will produce three times as much oil as all 

other oil fields of Russia. 
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Упр. 4. Переведите предложения на русский язык, обращая внимание на  

конструкцию: it takes (smb., smth.) to do smth. 

 

1. It took the mankind hundreds of years to develop different branches of industry. 

Человечеству потребовалось (нужно было) сотни лет, чтобы создать различные 

отрасли промышленности. 

2. It takes 3 seconds to make an X-ray analysis of a part. 

Требуется (нужно, уходит) 3 секунды, чтобы сделать рентгеновский анализ 

детали. 

 

1. It took 4 years to construct one of the longest oil pipelines “Druzhba” which delivers oil to 

European countries. 

2. It will take scientists several years to provide machine-building industry with electronic 

devices. 

3. It takes much time to turn iron ore into different ferrous materials. 

4. It took man hundreds of years to leave our planet and to land on the Moon. 

5. It took 5 years to reconstruct the Dnieper hydroelectric power plant after the Great Patriotic 

War. 

 

Упр. 5. Переведите предложения. 

 

1. Потребуется 3 дня, чтобы собрать необходимые данные. 

2. Сколько времени потребуется, чтобы модернизировать ваш завод? 

– На это уйдет около 2-х лет. 

3. Лазерному лучу требуется секунда, чтобы передать информацию на большие 

расстояния. 

4. На то, чтобы сделать лабораторный анализ структуры металла, уходит около 1 часа. 

5. Инженерам требуется мало времени, чтобы протестировать трубопровод или какую-

нибудь другую установку современными методами. 

 

Упр. 6. Переведите словосочетания, обращая внимание на определения, 

выраженные прилагательными и существительными: 

 

carbon steel properties 

high carbon steel melting point 

heat treatment results  

steel heat treatment results 

oil pipeline construction  

oil pipeline construction company  

offshore oil pipeline construction company  

steel pipe 

pipe steel 

high quality steel pipe 

high quality steel pipe production  
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Упр. 7. Переведите следующие словосочетания, обращая внимание на 

причастия  в функции определения: 

 
Substances cooling metals are ... 

Вещества, охлаждающие металлы, являются ... 

Metals cooled by oil were ... 

Металлы, охлаждённые маслом, были ... 

 
1. The pipes bending under great loads were ... 

The pipes bent by a worker are ... 

2. The alloys combining different properties are ... 

The iron alloys combined in one group show … 

3. The engineers obtaining good results work at ... 

The new grades of steel obtained in our laboratory were … 

4. The workers constructing a new plant are ... 

The plant constructed two years ago is … 

5. The conference dealing with offshore pipeline constructions is ... 

 The offshore pipeline constructions dealt with at the conference were ... 

6. The factors influencing the composition of the alloy are ...  

The factors influenced by loading changes of the alloy will be … 

7. The experiment following the discovery is ... 

The experiment followed by the discovery was ... 

8. The postgraduates referring to Gubkin’s works are … 

Gubkin’s works referred to by the postgraduates were ... 

9. The scientists paying much attention to these data are … 

The data paid much attention to by the scientists were … 

10. The scientists insisting on considering the problem are ... 

The problem insisted on at the congress was ...  

 
Упр. 8. Переведите предложения на русский язык, обращая внимание на 

причастия в функции определения: 

 
1. The method used is not old. 

2. The production of aluminium, plastics and new materials increased by 1.5 - 2 times will 

improve construction standards and reduce building costs. 

3. The factors influencing the rate of heat treatment of steels were carefully studied. 

4. The rate of heat treatment of steels influenced by many factors was changed. 

5. The metals just considered are undesirable for designing chemical equipment. 

6. The professor referring to these data is a famous scientist in the field of electronics. 

7. The data referred to by the professor were published in the latest journal. 

8. The properties of metals studied by processing engineers are important for all fabricating 

processes. 

9. Metals having different properties have different fields of application. 

10. The theory accepted will be checked in practice. 
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Упр. 9. Слова к тексту «Physical Properties of Metals». 

 

1. exception [Ik'sepSn] n исключение 

It’s been cold, but today’s an exception. 

2. opaque [ou'peIk] a непрозрачный, светонепроницаемый 

The composition of opaque and non-opaque 

glass is different. 
3. that is (i.e.) то есть 

Corrosion of metallic structures in cities is 

more rapid than in the country, that is they 

are destroyed quicker in cities than in the 

country. 
4. titanium [taI'teInjqm] n титан 

Titanium is quite plentiful in the earth’s 

crust. 
5. curiosity [kjuqrI'OsItI] a редкость 

As far back as the 19
th

 century aluminium 

was a curiosity. 
6. relate [rI'leIt] v относиться, иметь отношение 

Zirconium is related to very hard and 

corrosion-resistant metals. 

7. external [Iks'tWnql] a внешний 

External sides of buildings must be covered 

with water-proof paints. 
8. push [puS] v толкать 

The door wouldn’t open, so I pushed it 

harder. 
9. pull [pHl] v тянуть 

I pulled open the door and hurried inside. 
10. specific [spI'sIfIk] heat n удельная теплоёмкость 

Specific heat and thermal conductivity of 

titanium are similar to those of stainless 

steel. 

11. expand [Iks'pxnd] v расширять(ся) 

Metals expand when they are heated. 
12. expansion [Iks'pxnSn] n расширение 

The rapid expansion of cities can cause 

social and economic problems. 
13. unit ['junIt] n 1. единица; 2. установка 

1. The metre is a unit of length. 

2. Pumping units pump oil out of wells. 
14. term [tWm] n термин 

Austenite, martensite and ferrite are 

metallurgical terms. 
15. term [tWm] v называть 

A large group of alloys possessing corrosion-

resistant properties is termed stainless 

steels. 
16. pound [paund] n фунт 

A pound is a unit of weight. 
17. inch [IntS] n дюйм 

An inch equals 2.5 centimetres. 
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18. foot [fut ] (feet [fJt]) n фут (футы) 

Foot is a measure of length; it equals 12 

inches. 
19. specific gravity  

[spI'sIfik] ['grxvItI] n 

удельный вес 

Tantalum is not a new material. Its specific 

gravity is 180.9. It is used in the chemical 

and medical industries, in the electronics 

industry. 
20. ratio ['reISIou] n отношение 

The ratios of 1 to 5 and 20 to 100 are the 

same. 
21. twist [twIst] v перекручивать 

Some plastics cannot be twisted in a cold 

form because they break. 
22. density ['densItI] плотность 

Lead density is four times higher than iron 

one. 
23. melt [melt] v плавить(ся) 

The ice will melt when the sun shines on it. 

24. melting point n точка плавления 

Lead has a lower melting point than iron. 

25. specimen ['spesImIn] n образец 

The specimens of the rock has shown the 

presence of iron ore in it. 

26. cross-sectional area ['FqrIq] n площадь поперечного сечения 

The strength of electric current flowing 

through a conductor depends on its cross-

sectional area. 

27. raise [reIz] v повышать, увеличивать (температуру…); 

поднимать 

The atomic submarine “Kursk” was raised 

to the surface of the sea in 2001. 

28. value ['vxlju] n величина, значение 

Dictionaries are of great value to students in 

their foreign languages studies. 

29. rise [raIz], rose [rouz], risen 

[raIz(q)n] v 

подниматься, повышаться, увеличиваться 

The sun rises in the East. 

 

Прочитайте текст “Physical Properties of Metals”. Выполните следующие 

задания: 

 

1. Скажите, какие физические свойства металлов вы знаете. 

2. Найдите в тексте конструкции с прилагательными (см. упр. 3 стр. 43). 

 

PHYSICAL PROPERTIES OF METALS 

 

What is a metal? Technically, it is an element which has the following properties: 

It is solid at room temperatures (mercury is an exception). 

It is opaque (that is, you can't see through it). 

It conducts heat and electricity. 

It reflects light when polished. 

It usually has a crystalline structure. 
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Some metals – gold, silver, copper and zinc, for example, are often used in almost pure 

form. However, most metals used for industrial purposes are actually alloys, not pure metals. An 

alloy is a metal to which another metal (or metals) or a non-metallic element such as carbon or 

silicon has been added to modify the physical or mechanical properties of the pure metal. Iron, 

aluminium, titanium and magnesium are used mainly in an alloy form. Pure iron, in fact, is 

sometimes, of a laboratory curiosity. Steel and cast iron are properly considered alloys of iron. 

Even though a low-carbon steel may contain more than 99% iron, and not more than 0.3% 

carbon, that little amount of carbon makes a lot of difference. 

The physical properties of a material are properties not related to the ability of the 

material to withstand external mechanical forces such as pushing, pulling, twisting, bending... 

These properties include density, melting point, specific heat, thermal conductivity, thermal 

expansion, electrical conductivity.  

Density. The measure of a unit mass; or the weight of a unit volume. Density is 

expressed as grams per cubic centimetre (g/cm
3
 ), kilograms per cubic metre (kg/m

3
), pounds per 

cubic foot (lb/ft
3
). Density is often expressed as specific gravity, the ratio of the density of the 

material to the density of water. The specific gravity of aluminium is 2.70 – in other words, it is 

nearly three times as heavy as water. The specific gravity of iron is 7.86; for gold, the value is 

19.3. 

Melting Point. Every pure metal has a specific melting point. If you apply heat to a solid 

specimen, its temperature will rise until it reaches that melting point. It will then start to melt, 

and it will remain at the melting point temperature, even though the heating is continued, until 

the specimen is completely melted. Then, and only then, will the temperature of the liquid metal 

start to rise once move. 

Specific Heat. The amount of heat required to raise a unit mass of a solid metal one 

degree in temperature is termed specific heat. The lighter the metal, the greater the specific heat. 

In other words, it takes more heat to raise the temperature of one kilogram of aluminium one 

degree than it takes to raise the temperature of one kilogram of iron one degree. 

Thermal Conductivity is measured as the heat-conducting ability of a unit length or 

thickness of a substance per unit of a cross-sectional area. The relative heat conductivities of 

some metals and alloys are based on the conductivity of silver as 100%. 

Thermal Expansion. The increase in dimensions of a solid body due to an increase in 

temperature is termed thermal expansion. This property is of much significance in welding 

operations, since the metal close to the weld zone is heated to a higher temperature and therefore 

expands more than the metal at a greater distance from the weld zone. 

Electrical Conductivity. As stated earlier, a metal must be a conductor of electricity. 

Some are much better than others; generally, the metals which are the best conductors of heat, 

such as copper, silver and aluminium are also the best conductors of electricity. 
 

Упр. 10. Образуйте существительные от следующих глаголов при помощи 

суффиксов –tion -(sion), -ty, -ment. Переведите их. 

 

except, conduct, reflect, modify, consider, relate, expand, express, apply, require, measure, 

compare, determine. 
 

Упр. 11. Переведите следующие словосочетания на русский язык: 

 

1. the following metal properties 

the following metal properties modifications 

the following metal properties modifications requirements 

2. to consider the properties of a specimen properly 

to measure the degree of thermal expansion properly 

to compare the specific heat of specimens properly 
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3. to measure the length of a member 

to measure the thickness of a member 

to measure the melting point of an alloy 

4. the dimensions of a solid body 

the dimensions of a welded structure 

the dimensions of a considered structure 

5. unit mass 

unit volume 

unit length 

unit thickness 

unit width 

 

Упр. 12. Переведите на английский язык. 

 

1. Металлы, имеющие различные коэффициенты расширения, трудно сваривать. 

2. Потребуется много времени, чтобы изучить и сравнить свойства полученных сплавов. 

3. Физические свойства металлов, изучаемые инженерами-технологами, включают 

плотность, тепло- и электропроводность, точку плавления и др. 

4. В металлургии применяют оборудование, работающее при высоких температурах. 

5. Удельный вес титана – 47,9, т.е. он в 47,9 раз больше удельного веса воды. 

6. Увеличение размеров твердого тела, полученное вследствие повышения температуры, 

называется тепловым расширением. 

7. В различных технологических процессах часто применяется нагревание металлов, 

оказывающее влияние на изменение их как физических, так и механических свойств. 

8. Другими словами, металлы, на которые оказывает действие повышение или 

понижение температуры при их обработке, изменяют свои первоначальные свойства. 

9. Внешние нагрузки, приложенные к конструкции, могут разрушить её, поэтому нужно 

изучать свойства конструкционных материалов. 

10. Сейчас требуется меньше полезных ископаемых для производства металлов, т.к. 

много стали и цветных металлов получают из вторичных ресурсов (secondary 

resources). 

 

Упр. 13. Ответьте на следующие вопросы: 

 

1. What is a metal? 

2. What metals are often used in a pure form? 

3. What is an alloy? 

4. What properties of materials are called physical properties? 

5. Give the definitions of density, melting point, specific heat, thermal conductivity, thermal 

expansion, electrical conductivity. 

 

Упр. 14. Слова к тексту “Mechanical Properties of Metals”. 

 

1. impact ['Impxkt] n удар 

The force of the impact was so great that the 

specimen broke into two. 
2. stress [stres] n напряжение, деформирующая сила 

In every day terms stress is the physical 

force or pressure on an object. 

3. impact strength ['Impxkt 
'streNT] n 

ударная вязкость 

Some plastics can improve the impact 
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strength of others. 

4. tension ['tenSn] n растяжение; натяжение 

It you increase the tension of the wire it will 

break. 

5. yield [jJld] strength n предел текучести 

Heat treatment increases the yield strength 

of steels. 

6. to put it in simple terms 

['tWmz] 

проще говоря 

Practically all engineering materials are 

composites of some sort, to put it in simple 

terms, they contain metals and some 

substances which can strengthen them. 

 

Прочитайте текст “Mechanical Properties of Metals”. Выполните следующие 

задания: 

 

1. Какие механические свойства металлов вы знаете? 

2. Ответьте на вопросы упр. 15 стр. 51.  

 

MECHANICAL PROPERTIES OF METALS 

 

As is known metals play an important role in the life of the mankind. Knowledge of their 

principal mechanical properties is of vital importance for  selection and the proper application of 

metallic materials. Engineers in all branches of industry must know the mechanical properties of 

metals used by them and what processes can change these properties in the desired directions. 

This knowledge can prevent failures of structures. 

The mechanical properties of a material are those related to the ability of a material to 

withstand external mechanical forces such as pulling, pushing, twisting, bending and a sudden 

impact. 

Strength is the property of resistance of a material  to external loads or stresses without 

structural damage.  

Stress is a force per unit area. 

The tensile or ultimate strength is the limit of the strength of a material capable to 

withstand the maximum load of a structural member without breaking. 

Elasticity is the property of a material due to which it tends to recover its original size 

and shape after deformation. 

Ductility is the ability of a material to deform plastically in tension without breaking. 

Copper and aluminium are extremely ductile, generally speaking. Most low carbon steels are 

quite ductile. Some cast irons have almost no ductility. To put it in simple terms, they break 

before bend. So cast iron is brittle. 

Malleability is the property of metals which permits plastic deformation in compression 

without breaking. 

Hardness is usually defined as the ability of a metal to resist penetration by another 

material. 

Impact strength is the ability of a material to withstand shock or large forces suddenly 

applied. 

There are some other very important mechanical properties such as toughness, yield 

strength, wear resistance and others.  
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Упр. 15. Ответьте на следующие вопросы: 

 

1. Why is the knowledge of the mechanical properties of vital importance? 

2. What properties are related to the mechanical properties? 

3. What is strength? 

4. What is the difference between ductility and malleability? 

5. What property is defined as the ability of a metal to resist penetration by another material? 

 

Упр. 16. Прочитайте текст “Past of Stainless steels”. Выполните следующие за 

ним упр. 17 и 18. 

 

PAST OF STAINLESS STEELS 

 

stainless ['steInlIs] a – нержавеющий 

nevertheless ["nevqDq'les] cj. – тем не менее  

armament ['Rmqmqnt] n – оружие, вооружение 

Niagara [naI'xgqrq] n Falls– Ниагарский водопад 

independently ["IndI'pendqntlI] adv – зд. независимо друг от друга 

medium (media) ['mJdjqm – 'mJdjq] n – среда (среды) 

 

Metallic chromium was discovered by a Frenchman, Vanquelin in 1797 and by 1820 the 

great English scientist, Michael Faraday, was making and investigating iron-chromium alloys. 

High strength alloy steels were developed during the middle and late of the nineteenth century, 

but they were not stainless steels. Nevertheless they were used for structural purposes such as 

bridge building and for armaments. Nickel-chromium steels were developed both in Europe and 

America in the late of the nineteenth century. Besides armaments, these steels found significant 

peaceful applications. Famous among these were the turbine generators at Niagara Falls, built in 

1893, and early aircraft engine parts. Before World War I an Englishman Harry Brearley and 

Brood Haynes in America investigated 12% chromium alloys with about 0.3% carbon and 

independently recognized the commercial usefulness of stainless steel. In 1915 first stainless 

steels knives were manufactured. 

Since then dozens of stainless steels grades have been developed. Their main property is 

their high corrosion resistance to the air and to different aggressive media. The most widely used 

stainless steels have the following content: 13% chromium and 19% nickel or 13-27% 

chromium. Such alloying elements as manganese, titanium and others can be added. 

As a rule, stainless steels have good mechanical properties – high tensile and impact 

strengths, high wear resistance. If stainless steels are selected properly for a given application 

they can have a very long service of life. 

 

Упр. 17. В соответствии с содержанием текста дополните незаконченные 

предложения одним из данных вариантов (а, b, с): 

 

1. High strength alloy steels were developed during the middle and late of the nineteenth 

century 

a) but they were seldom applied. 

b) but they were not stainless steels. 

c) but they were a laboratory curiosity. 

2. Nickel-chromium alloy steels and chromium alloy steels known as stainless steels were 

developed 

a) in 1797. 

b) at the end of the nineteenth century. 
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c) before World War I. 

3.  The main features which differ stainless steels from other grades of steels are 

      a)   their good physical properties. 

      b)   their excellent mechanical properties. 

      c)   good combinations of physical, mechanical and chemical properties.       

4. Stainless steels will have a very long service of life 

a)    if they are alloyed properly for a given application. 

b) if they are treated properly. 

c) if they are selected properly for a given application. 
 

Упр. 18. Прокомментируйте следующие тезисы, используя выражения из 

задания 2 стр. 22 (урок 2). 

 

1. Michael Faraday was the first to make and investigate stainless steels. 

2. Nickel-chromium steels of a certain content are considered stainless steels. 

3. First stainless steels were used for manufacturing kitchen utensils. 

4. Stainless steels possess excellent mechanical properties which prolong the life service of 

products. 

 

Упр. 19. Переведите текст “A Valuable Metal”, пользуясь словарём. Выполните 

следующие за текстом задания.  

 

A VALUABLE METAL 

 

In 1789 while analyzing the mineral zircon Martin Heinrich Klaproth, the German 

chemist and member of the Berlin Academy of Sciences, discovered a new element which he 

called zirconium. Owing to its beautiful colours ranging between golden, orange and pink  this 

mineral was considered a precious stone as early as the epoch of Alexander the Great. 

It was only at the beginning of the last century that scientists were able to extract 

zirconium free from impurities and to study the properties of this metal. 

Pure zirconium resembles steel but it is stronger and very ductile. One of its most 

remarkable properties is its resistance to many aggressive media. In anti-corrosion properties it is 

even superior to such resistant metals as niobium and titanium. While stainless steel immersed in 

five-per-cent hydrochloric acid loses about 2.6 millimetres a year at a temperature of 60°C and 

titanium about one millimetre, zirconium's loss is only one-thousandth of that. Zirconium's 

resistance to alkalies is even greater. 

Thanks to its remarkable corrosion resistance zirconium has found an application in 

neurosurgery,  this extremely delicate field of medicine. Zirconium alloys are good for surgical 

instruments, and sometimes zirconium filaments are used for stitches during brain operations. 

After scientists had noticed that introduction of zirconium improved many properties of 

steel it was acknowledged as a valuable alloying element. In this sphere its uses are varied: it 

increases the hardness and strength of steel, improves its machinability, hardenability,    

weldability and   fluidity, crushes the sulphides contained in it and makes its structure fine-

grained. 

Zirconium also produces good results when alloyed  with many nonferrous metals. An 

addition of zirconium to copper greatly increases its strength, leaving its electrical  conductivity  

almost  unaffected. 

At present big deposits are being developed in the United States, Australia, Brazil, India 

and West Africa. Often coastal sands prove to be excellent zirconium ore. In Australia zirconium 

placers stretch for nearly 150 kilometres along the ocean coast. Russia also possesses    

considerable  zirconium reserves. 
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Задание 1. 

 

1. Определите основную идею текста. 

2. Разделите текст на смысловые части. 

3. Определите основную мысль каждой части. 

4. Напишите заключительную часть текста. 

5. Составьте аннотацию текста. 

 

Задание 2. Прокомментируйте следующие тезисы, используя выражения из 

задания 2 стр. 22 (урок 2). 

 

1. Zirconium is considered to be a precious stone.  

2. Zirconium’s resistance to aggressive media is surprising. 

3. Zirconium is a valuable alloying element. 

4. The field of zirconium’s application in industry is unlimited.  

 

 
 


