
THEME 1. MACHINE-BUILDING MATERIALS
Different metals are widely used in machine building industry. Metals applied for industrial purposes are called "engineering metals". There are two groups of metals: ferrous metals and non-ferrous metals.
Ferrous metals consist of  iron combined with carbon, silicon, phosphorus and other elements. Carbon is the most important of all elements present in ferrous alloys. Ferrous metals are used in industry in two general forms: steel and cast iron, which differ in the quantity of carbon content.
Steel is iron with a very little carbon content (from 0.05 to 1.7 per cent), which makes it much stronger than iron and is therefore widely used in machine-building. But very much carbon makes steel brittle, it reduces its strength. Cast iron contains a higher percentage of carbon (more than 2.0 per cent). It is very cheap, in fact it is the cheapest of all engineering metals.
ВПРАВИ
1. Дайте відповіді на подані запитання:
    1. What do we call "engineering metals"?
    2. What is the role of carbon in ferrous metallurgy?
    3. What is the difference between steel and cast iron?
    4. What can you say about the cost of cast iron?
    5. In what way does carbon content influence the properties of steel?
2.   Складіть план переказу тексту і перекажіть його згідно  цього 
       плану.
3.  Знайдіть в тексті, проаналізуйте і перекладіть українською мовою
      речення  з пасивним станом (to be + - ed / III форма неправильних 
      дієслів).

4.  Перекладіть на англійську мову:
     1. Метали поділяються на чорні та  кольорові.
     2. Кремній, фосфор та  інші елементи використовуються для 
         виробництва чорних сплавів. 

     3. Все більше сталі і чавуну виробляється в наший країні.
     4. Сталь виробляється на сталеплавельних заводах.
     5. Виробництво стали та чавуну в наший країні постійно 
         удосконалюється.
5. Утворіть ступені порівняння таких прикметників. Складіть речення 
     з цими прикметниками. 

     important, strong, brittle, high, cheap.

ЛЕКСИКА ТЕМИ:
1.   machine-building                     -   машинобудування
2.   metal                                         -  метал
3     ferrous metal                           -  чорний метал
4    non-ferrous metal                     -  кольоровий метал
5     engineering metal                    -  конструкційний метал
6.   iron                                            -  залізо
7.   cast  iron                                    - чавун
8.   steel                                            - сталь
9.   carbon                                        -  вуглець
10. carbon content                           - місткість вуглецю
11. alloy                                           - сплав
12. silicon                                        -  кремній
13. phosphorus                                 - фосфор
14. strong                                         - міцний
15. strength                                      - міцність
16. brittle                                         - крихкий
17. cheap                                         - дешевий
18. purpose                                      - ціль
19. percentage                                 - процентове відношення
20. per cent                                     - відсоток
21. to apply (for)                             - застосовувати (для)
22. to consist (of)                            - складатися (з)
23. to combine (with)                     - сполучатися (з)
24. to differ (in)                              - відрізнятися (в)
25. to reduce                                   - зменшуватися
26. to contain                                  - містити

THEME 2. CAST IRON 
Text A
Grey iron, malleable iron, white iron are the varieties of cast iron.
Grey iron is weak and will not stand great shock. Grey iron castings lack in strength and wearing qualities. Grey iron is adapted to a great variety of castings such as automobile, gas, steam and hydraulic engine cylinders, bed plates for machines, car wheels, agricultural machinery parts, water pipes, gears, etc.
The engineer must allow7 a large factor of safety, specifying the use of grey iron especially where great strength is required.
Many castings that were formerly made of grey cast iron are now made of malleable iron, because it is much stronger than grey iron, particularly in resisting shock. Malleable iron castings may be made thinner in section.

Malleable iron castings are the most easily machined of all ferrous alloys. It has to be melted very hot and poured very rapidly because it solidifies very quickly. Malleable iron before annealing is spoken of as white iron. It is very difficult to machine because most of the carbon is in chemical combination with iron.
Text В
Iron and the large family of iron alloys called steel and cast iron are the most frequently used metals. Iron is abundant (iron ore constitutes about 5 per cent of the earth's crust), easy to convert from ore to a useful form, and it is sufficiently strong and stable for most applications.
Because of its low cost, cast iron is often considered a simple metal to produce and specify. Actually the metallurgy of cast iron is more complex than that of steel and most other metals.
Cast iron is a four-element alloy containing iron, carbon (between 2 and 4%),   silicon and manganese, although some types contain additional elements.
Within the last few decades there was a trend to use some new materials or manufacturing processes instead of cast iron. It was due to the fact that often the new materials were much lighter than iron, or available grades of cast iron simply didn't match certain mechanical properties of new materials.


Today this trend has stopped or even reversed. Primarily due to a number of technological improvements cast iron is once again one of the most widely used materials.
Text С
Ductile or nodular iron is alloyed with magnesium which precipitates out carbon in the form of small spheres. Ductile iron castings are as available as grey iron, but are somewhat more difficult to produce. Closer control over alloying elements is necessary.
Ductile iron, because it contains magnesium as an additional alloying element, is stronger and more shock resistant than grey iron. But its damping capacity and thermal conductivity are lower than those of grey iron.
White iron is produced by a process called "chilling". Because of their extreme hardness, white irons are used primarily for applications requiring wear and abrasion resistance. Generally plain white iron costs less than other cast irons. The principal disadvantage of white iron is that it is very brittle.
Grey iron is a supersaturated solution of carbon in an iron matrix. The excess carbon precipitates out in the form of graphite flakes. The strength of grey iron is highly sensitive to cross section - the smaller the cross section, the faster the cooling rate, and thus, the higher the strength
Grev irons have excellent wear resistance, high compressive strength is lower than that of most other ferrous metals. Grey iron serves well in many  machinery applications and it is appropriate for precision applications.
Malleable iron is white iron that has been converted to a "malleable" condition by a two-stage heat-treating process. Malleable iron differs from other cast irons in the shape of contained graphite.
Malleable iron is used because of its impact and fatigue resistance, wear resistance and good machinability. Malleable iron castings generally cost slightly less than ductile iron castings. Malleable iron parts are often used for heavy duty applications.
ВПРАВИ
1. Дайте відповіді на подані запитання:
    1. What varieties of cast iron do you know?
    2. What are the properties of grey iron?
    3. Where is gray iron used?
    4. What are the advantages of malleable iron?
    5. What do we call white iron?
2.  Складіть речення, використовуючи подані нижче слова:

      a) weak, strength, to stand shock, to solidify, to machine
      b) to produce, alloy, carbon, due to, property, to improve
      c) brittle, alloying element, cross section, wear resistance, to convert, 
          machinability.
3.  Знайдіть в тексті речення в пасивному стані.
4.  Знайдіть в тексті речення з прислівниками та прикметниками у 
     формі вищого та найвищого ступеней. Поясніть утворення цих
     форм.

5.  Складіть речення, де б використовувалися подібні порівняльні
      конструкції:
      1. Ductile iron castings are as available as gray iron.
      2. The strength of gray iron is highly sensitive to cross section – the
          smaller the cross section, the faster
          the cooling rate, and thus the higher the strength.
      3. Ductile iron is stronger and more shock resistant then gray iron.
6. Перекладіть на англійську мову:
    1. Ковкий чавун має кращу оброблюваність, чим інші види чавуну.
    2. Чавун вважається найбільш поширеним чорним металом. 
   3. Виробництво чавуну дешевше, ніж виробництво інших сплавів.
   4. Прекрасна зношувальна стійкість, гарна стійкість  стисканню та
       здатність гасити  коливання(амортизація) роблять  чавун одним з 
       найважливіших для промисловості металів.
    5.  Крихкість - один з основних недоліків білого чавуну.
7. Визначивши, до яких частин мови належать слова, розподіліть їх 
    на групи. Визначте, які суфікси використовуються для
    словотворення.

     application, improvement, resistance, development, production, conductivity,

     combination, precipitation, difference, brittleness, machinability, cheapness, 

     annealing, requirement, adaptation, casting, property, hardness, technology
8. Знайдіть в тексті всі речення з модальними дієсловами та поясніть 
    їх вживання.
ЛЕКСИКА ТЕМИ:
	1.   variety
	- різноманітність

	2.  to vary
	- відрізнятися

	3.   grey iron
	- сірий чавун

	4.   malleable iron
	- ковкий чавун
	
	
	- ковкий чавун
	- ковкий чавун

	5.   white iron
	- білий чавун

	6.   ductile (nodular) iron
	- чавун з пластинчатим графітом 

	7.  to cast
	- відливати

	8.   casting
	- литво; форма для відливки

	9.   iron ore
	- залізна руда

	10. metallurgy
	- металургія

	11. magnesium
	- магній

	12. manganese
	- марганець


13. manufacturing process        - виробничий процес 
14. grade                                    - гатунок
15. property                               - властивість
16. to apply                               - застосовувати
17. application                          - застосування
18. to improve                          - покращувати
19. improvement                      - покращення
20. trend                                   - тенденція
21. weak                                   - слабкий
22. hard                                      - твердий
23. hardness                               - твердість
24. advantage                             - перевага
25. disadvantage                         - недолік
26. part                                        - деталь

27. abundant                                - багатий (на щось), поширений
28. additional                               - додатковий
29.  technological                        - технічний
30. technology                             - техніка
31. to resist                                  - чинити спротив; протидіяти
32. resistance                               - опір, протидія
33. shock resistance                     - ударна міцність
34. impact strength                      - в'язкість
35. wear resistance                      - зношувальна стійкість
36. abrasion resistance                - корозієстійкість
37. thermal conductivity             - теплопровідність
38. damping capacity                  - здатність гасити коливання
39. machinability                        - обробляємість
40. fatigue resistance                  - межа втоми
41. to stand (smth.)                     - бути стійким, витримувати
42. to lack (smth.)                       - потребувати, відчувати недостачу
43. to adapt                                  - пристосовуватися
44. to specify                               - точно визначати
45. to machine                             - обробляти
46. to melt                                   - плавити
47. to pour                                   - наливати, лити
48. to solidify                              - твердіти
49 to anneal                                 - відпалювати
50. to convert                              - перетворювати 
51. to produce                             - виробляти
52. to match                                - відповідати, підходити
53. to precipitate                        - осаджувати
54. to require                              - потребувати
55. to cost                                   - коштувати
56. to consider                            - вважати, розглядати
57. due to                                    - завдяки
58. instead of                              - замість

Theme III. STEEL
Text A
Steel is a ferrous material with some carbon content. There are two kinds of steel: carbon and alloy steel. The content of carbon in steel may vary from 0.1 to 10 per cent. Carbon steel should contain only iron and carbon without any other alloying elements and is divided into:
     1) machine steel with low carbon content from 0.05 per cent;
     2)  medium-carbon steel with carbon content from 0.15 to 0.6 per cent;
     3)  tool steel with high carbon content from 0.6 to 1.5 per cent. Carbon steels are the most common steels used in industry.
Machine steels are very soft and can be used for making machine parts that do not need strength.
Medium carbon steels are better grade and stronger than machine steels.
Tool steels may be used for manufacturing tools and working parts of machines because of its high strength and hardness.
Alloy steels are those in which in addition to carbon an alloying element is present in some quantity. They are divided into special alloy steels and high​speed steels or self-hardening steels. Alloying elements of these steels are nickel, chromium, manganese, molybdenum, tungsten, vanadium, etc. These alloying elements have a definite effect on the characteristics of the steel: nickel increases its strength and hardness; a high percentage of chromium makes steel rust-resistant and in this case it is called "stainless steel". The addition of some tungsten and molybdenum gives heat-resistant steel. Vanadium makes steel corrosion, shock and vibration-resistant.
Text В
The iron-carbon alloys include all the products from wrought iron, which is a commercial product nearly approaching pure iron, through steel, to cast iron, which sometimes contains as much as 4.5 per cent carbon. Steel contains from almost none up to 2 per cent carbon.
Most of the steel used in industry is of the type called "plain carbon steel" or "straight carbon steel", meaning an alloy essentially of iron and carbon, as distinguished from the so called alloy steels, which have special qualities due to presence of some additional alloying elements, such as nickel, chromium, or molybdenum. In the straight carbon steels the proportion of iron is always more than 95%/ Their mechanical properties will vary greatly wuth the proportion of carbon contained. For example, an iron-carbon alloy may be one of the strongest or one of the weakest of the metals or alloys; it may be very hard or comparatively soft metal, one of the most ductile or one of the most brittle, of low or somewhat higher electric conductivity and so on.
Text С
CARBON STEEL. Carbon steel is essentially an iron-carbon alloy with small amount of other elements such as Si, Un, P, S, В and Cu, Specifically, steels in this family are to a maximum of 1.0, 1.65 % Ma 0.60 % Cu. Carbon is the principal hardening and strengthening element in steel. As carbon content increases, hardness and strength increase while weldability and ductility decrease. For plain carbon steels, about 0.20 to 0.25 % С provides best machinability.
ALLOY STEEL. Usually the term "alloy steel" is reserved for a family of steels that contain a modest amount of alloying elements and depend on heat treatment to develop specific mechanical properties. Carbon content and alloying elements influence the characteristics of alloy steels. Surface hardness and strength depend on carbon content. Alloying elements primarily influence hardenability. They also influence other mechanical and fabrication properties including toughness and machinability.
TOOL STEELS. Tool steels are mostly used for tools but they may also be used for other parts that require resistance to wear, stability during heat treatment, strength at high temperatures or toughness. In spite of their higher cost, tool steels are often used for mechanical parts to reduce size or weight, or to improve high-temperature, shock or wear resistance. Tool steels are always heat-treated to develop their best properties.
Tool steels are classified into seven broad groups: "water-hardening" or "carbon" tool steels, "shock-resisting tool steels", "cold-work" tool steels, "hot-work" tool steels, high-speed tool steels and "special purpose" tool steels.
STAINLESS STEEL. Stainless steel is an iron-chromium alloy that contains, by definition, a minimum of 10.5 per cent chromium.
ВПРАВИ
1.  Дайте відповіді на подані запитання:
     a) 1. What is steel?
         2. What is the role of alloying elements in steel?
         3. Is carbon content the same in machine steel and tool steel?
         4. Does carbon content effect strength and hardness of steel?
     b) 1. What is the proportion of iron in plain carbon steels?
         2. What alloying elements are used to produce alloy steel?
     c) 1. In what way does carbon content effect hardness, strength,  

          weldability and ductility of steel?
        2. What is the role of heat treatment in the production of alloy steels?
        3. What properties do alloying elements influence?
        4. When are tool steels used?
        5. What are the main advantages of tool steels?
        6. What is the main component of stainless steel?
2.  Дайте еквіваленти таких словосполучень рідною мовою:
     a) carbon steel, carbon content, alloy steel, machine steel, machine part,

         tool steel, vibration resistance, wear strength, corrosion resistance,

         heat treatment, surface, harness, fabrication  properties.
     b) iron-carbon alloy, high-temperature resistance, high-speed tool steel, 

         cold-work tool steel, hot-work tool steel, special purpose tool steels,

         iron-chromium alloy, self-hardening steel.
3.  Складіть розповідь, використовуючи такі слова і вирази.
     a) metallurgy, branch of industry, scientific research, property, non-

         metallic materials
     b) to improve, alloying element, resistance, treatment, grade
     c) iron, carbon, to varv. characteristic, strong
4. Визначте  функцію  Participle   II і Participle   I.   Перекладіть 
    речення на рідну мову: 
1. The engineer must allow a large factor of safety, specifying the use of  grey iron.

    2. Carbon steels are the most common steels used in industry.
    3. Machine steels are very soft and can be used for making machine

        parts that do not need strength.
   4. The iron-carbon alloys include all the products from wrought iron, 
        which is a commercial product nearly approaching pure iron, through

        steel, to cast iron.
   5. Most of the steel used in industry is of the type called "plain carbon

       steel", meaning an alloy essentially of iron and carbon.
   6. Carbon is the principal hardening and strengthening element in steel.

5. Перекладіть на англійську мову: 

    1. Сталь широко використовується в різних галузях промисловості.
    2. Найважливішою властивістю неіржавіючої сталі є її здатність 
        протистояти корозії.
2. Наші учені працюють над новими сортами сталі, що
      відповідають потребам промисловості.
3. Сталь, що використовується для виготовлення металоріжучих
  інструментів, повинна володіти високою міцністю, твердістю і зносостійкістю.
4. Нові конструкційні матеріали, створені вченими, дозволяють
 вирішувати складні технічні завдання.
5. Проектуючи ту або іншу деталь, ми повинні враховувати (take

 into consideration) умови у яких вона працюватиме.
6. Визначивши, до яких частин мови належать слова, розподіліть їх  на групи. Визначте, які  суфікси використовуються для словотворення.
          casting, abundant, technological, annealing, resistant, malleable,        

          additional, adaptable, melting, stainless, characteristic, weldable, 

         chemical, progressive, industrial, collective, systematic, typical.
ЛЕКСИКА ТЕМИ

	1.   carbon steel
	- вуглецева сталь
	
	
	- вуглецева сталь
	- вуглецева сталь
	- вуглецева сталь
	- вуглецева сталь
	- вуглецева сталь
	- вуглецева сталь

	2.   alloy steel
	- легована сталь

	3.   machine steel
	- конструкційна сталь

	4.   medium-carbon steel
	- середньо - вуглецева сталь

	5.  tool steel
	- інструментальна сталь

	6.   stainless steel
	- нержавіюча сталь

	7.   high-speed steel
	- швидкорізальна сталь

	8.   self-hardening steel
	- сталь, що здатна загартовуватися

	9.   wrought iron
	- зварювальне залізо

	10. quantity
	- кількість

	11. characteristic
	- якість

	12. tool
	- інструмент

	13. nickel
	- нікель


14. chromium                     - хром
15. tungsten                        - вольфрам 
16. vanadium                      - ванадій
17. molybdenum                - молібден
18. soft                               - м'який
19. vibration-resistant       - вібростійкий
20. heat-resistant               - теплостійкий
21. electric conductivity   - електропровідність
22. ductility                      - пластичність
23. weldability                  - зварюваність
24. toughness                   - міцність
25. hardenability              - здібність до гартування        
26. weight                         - вага
27. size                              - розмір
28. surface                        - поверхня
29. pure                              - чистий
30. heat-treatment              - термообробка
31. amount                         - кількість
32. to divide (into)             - ділити на
33. to manufacture             - виробляти
34 to approach                   - наближатися
35. to increase                    - збільшувати(ся)
36. to decrease                   - зменшувати(ся)
37. to develop                    - розвивати, створювати
38. to influence                  - впливати
39. to reduce                      - зменшувати, знижувати
40. to classify (into)          - класифікувати
41. in spite of                    - незважаючи на
42. in addition to              - крім, на додаток до
Theme IV. PROPERTIES OF METALS
Text A/Part 1/
Melting and Boiling Points. The temperature at which a metal melts, called its melting point, is a measure of its fusibility. The metals of lower melting point are generally the soft metals and those of higher melting point - the hard metals.
The boiling point of a substance depends on the surrounding pressure. The term "boiling point" refers to the temperature at which the metal boils under normal atmospheric pressure.
Electrical Conductivity. The electrical conductivity of a substance is the electrical conducting power of a unit length per unit of a cross-sectional area. The relative conductivity of the common metals is based on the conductivity of silver as 100 per cont.
Heat Conductivity. Heat conductivity is measured as the heat conducting ability of a unit length or thickness of a substance per unit of cross-sectional area. The relative heat conductivity of some metals and alloys are based on the conductivity of silver as 100 per cent.
Magnetism. Magnetism is measured as the magnetic force of a unit volume of a  substance under standard magnetizing force. Iron, cobalt and nickel are the only common metals possessing considerable magnetism at room temperature and they become non – magnetic when heated to a certain temperature.
Colour. Most of the metals are silvery white or grey in colour. Copper is the only red metal, and gold the only yellow one, although a number of copper-based alloys are also yellow. All solid metals have metallic lustre.
Text A /Part 2/
The mechanical properties of metals require much attention in their study. The main of them are: strength, stress and strain, elasticity, yield point, ductility, toughness, malleability, brittleness, hardness.
Strength of metals is the property of hard materials to withstand external forces without damaging and changing shape. The ultimate tensile strength of a material is the unit stress developed in the material by maximum slowly applied load that the material can resist without rupturing in a tensile test.
Ultimate Strength. The greatest load that the specimen has supported divided by the original cross-section area is called the ultimate tensile strength.
Elasticity is the ability of a material to change its shape under the influence of external load and return to its original form upon removal of the loads. All materials are elastic, but the range of elasticity varies for different materials.
Hardness of material is the property to resist deformation under applied load. Hardness is the most important mechanical property of metal. Hardness may be defined as the ability of metals to resist penetration of other harder materials or as resistance to wear.
Ductility. The term denotes the capacity of a metal wire to be drawn from a larger to a smaller diameter of wire. Such an operation involves both elongation and reduction of area and the value of those two characteristics of a metal is usually taken as a measure of the ductility of the metals.
Text A/Part 3/
Toughness. Toughness is defined as the property of a metal to absorb considerable energy before fracture. It is a measure of the total energy absorbing capacity of the material, including the applied load.
Malleability. Malleability is the property of a metal which permits permanent deformation by compression without rupture. It means the capacity to be rolled or hammered into thin sheets. The property of malleability is similar, but not the same, as the ductility.
Different metals do not possess the two properties in the same degree. Lead and tin are relatively high in order of malleability, they lack the necessary tensile strength. Most metals have increased malleability and ductility at higher temperature. For example, iron and nickel are very malleable at a bright red heat (1.000  °C).                                        
Brittleness. Brittleness implies sudden failure. It is the property of breaking without warning, i.e. without visible permanent deformation. It is the reverse of toughness and brittle body has little resistance to rupture after it reaches its elastic limit. Brittleness is the opposite of ductility. Often the metals are brittle.
Fatigue Failure. Failure of metals and alloys under repeated or alternating stresses is called fatigue failure.
Text В
Steels are most often specified by composition. Although no single element controls the characteristics of steel, the combined effect of several elements influences hardness, machinability, corrosion resistance, tensile strength and microstructure of the solidified metal. Carbon is the principal hardening and strengthening element in steel.
Strength, ductility, cheapness and machinability are the most important industrial and commercial properties of steel. Machinability is necessary for commercial shapes. Cheapness is the main reason why steel is used nearly 75 times as much as any other metal. Its combination of commercially valuable properties, including cheapness, makes it the chief of our civilization.
Of great importance in certain uses, depending on the type of steel are hardness,  resistance to wear or abrasion,  magnetic properties,  electrical conductivity combined with low cost, lack of brittleness at low temperatures, resistance to rusting (stainless steels) and other properties in particular types of service. In certain cases these properties may be of prime importance, but it is usually desirable to have them in combination with some other properties.
ВПРАВИ
1.Складіть питання про чавун та сталь, використовуючи подані 
    нижче ключові слова.
    property, advantage, metallurgy, coat, carbon content, alloy, production, 

    use, industry.

2.  Придумайте речення з наступними словами і словосполученнями:
     colour, conductivity, tensile strength, ductility, mechanical properties,
      brittleness, fatigue resistance, malleability
3.  Назвіть якомога більше слів з наступними суфіксами: -able, -ic, -al, 
     -ness, -ment; -ing, -ance  (ence), -ant (-ent)
4.  Дайте відповіді на подані запитання:
     1. What do we call the ability of a metal
         a)  to conduct electricity?
         b)  to conduct heat?
         c)  to attract other metallic objects?
         d)  to withstand external forces without damaging and changing 
             shape?

         е) to change its shape under the influence of external toad and return
             to its original form upon removal of the loads?
         f)   to resist deformation under applied loads?
         g)  to absorb considerable energy before fracture? 
         h) of breaking without warning?
      2. What do we call boiling and melting points?
      3. Can you name the melting point of any metal?
      4. What colour do metals usually have?
      5. What is ductility?
      6. What do you know about such properties as malleability and 
          ductility?
      7. What are the most important industrial and commercial properties of
          steel?
      8. Why is steel used nearly 75 times as much as any other metal?
      9. What is the principal hardening and strengthening element of steel?
5.  Перекладіть речення на українську мову, звертаючи увагу на 

     переклад інфінітива:              
    1.Within the last few decades there was a trend to use some new
        materials and manufacturing processes instead of cast iron.
      2. In spite of their higher cost, tool steels are often used for mechanical 
          parts to reduce size or weight, or to improve high-temperature, 
         shock or wear resistance.
      3. Tool steels are always heat treated to develop their best properties.
      4. Strength of metals is the property of hard materials to withstand
          external forces without damaging and changing shape.
      5. Elasticity is the ability of a material to change its shape under the 
          influence of external load and return to its original form upon 
          removal of the loads.
6. Hardness of materials is the property to resist deformation under 
   applied load.
7. The term "ductility" denotes the capacity of a metal wire to be 
drawn from a larger to a smaller diameter of wire.
8. Malleability means the capacity to be rolled or hammered into thin 
 sheets.
9. In certain cases these properties may be of prime importance, but it 
 is usually desirable to have them in combination with some other properties.
10. To develop new alloys with unique properties is quite necessary for
 deciding a lot of technological problems.
ЛЕКСИКА ТЕМИ
	1.   to boil
	- кипіти

	2.   measure
	- міра

	3.   fusibility
	- легкоплавкість

	4.   substance
	- речовина

	5.  to refer to
	- відноситися до чого-небудь

	6.   power
	- сила, потужність, потужність, влада

	7.   cross-section
	- поперечний переріз

	8.   area
	- площа

	9.   relative
	- відносний

	10. silver
	- срібло

	11. lead
	- свинець

	12.copper
	- мідь


13. to surround                 - оточувати
14. pressure                      - тиск
15. force                           - сила
16. volume                       - об'єм
17. to possess                   - володіти
18. solid                           - твердий
19. lustre                          - блиск
20. unit                            - одиниця
21. stress                         - натиск, тиск
22. strain                         - напруження
23. elasticity                   - пружність
24. yield point                 - точка текучості
25. external                     - зовнішній
26. to withstand              - витримувати
27 to damage                  - ушкоджувати
28. to change                  - змінювати
29.shape                         - форма
30. ultimate                    - максимальний
31. tensile strength         - межа міцності на розрив
32. to apply                    - прикладати
33. load                          - навантаження
34. to test                       - випробовувати
35. rupture                     - розрив
36. specimen                 - зразок
37. to support                - підтримувати
38. to return                  - повертатися
39. to remove                - усувати, забирати
40. to define                  - визначати
41. ability                     - здатність
42. to draw                   - волочити
43. elongation              - подовження
44. reduction                - зменшення, зниження
45. fracture                  - тріщина, злам
46. total                       - цілий, загальний
47. capacity                  - потужність
48. to permit                 - дозволяти
49. permanent              - постійний
50. compression           - стискання
51. to roll                     - волочити

52. to hammer             - кувати
53. failure                    - невдача
54. limit                       - межа

THEME V. NON-FERROUS METALS 
Text A
The metals most frequently used to make non-ferrous castings are copper, tin, zink, lead and aluminium. These non-ferrous metals have better resistance to corrosion than steel and they are easier cast and worked.
There are many applications of non-ferrous metals. Pure non-ferrous metals are too soft and other alloying elements have to be added to create particular physical properties. For this non-ferrous metals are mixed in various proportions to form different alloys, such as brasses, bronzes and aluminium alloys, which can be strong, weak, hard, soft. Their cost is considerably greater than that of carbon steel but less than of some of the alloy steels.
TextB
Although ferrous alloys are specified for more engineering applications than, all non-ferrous metals combined, the large family of non-ferrous metals offers a wider variety of characteristics and mechanical properties. For example, the lightest metal is lithium, 0.53 gm/cc; the heaviest, osmium - 22.5 gm/cc -nearly twice the weight of  lead. Mercurs melts at around - 38 F, while tungsten, the highest -molting metal, liquidies at 6. 170 F.
Availability, abundance, and the cost to convert the metai into useful forms all play an important part in selecting a non-ferrous metal. In one ton of earth can be found 81000 gm (the equivalent weight of an average man) of the most abundant metal on land, aluminium. One ton of sea water contains more magnesium than any other metal (about 1.272 gm). All source combined, magnesium is the most abundant metal on earth. But it is difficult to convert magnesium to a useful form.
Although nearly 80% of all elements are called "metals", only about two dozen of them are used as structural engineering materials. But many are used as coatings, in electronic devices, as nuclear materials, and as minor constituents in other systems.

Text С
Aluminium is lightweight, strong and readily formable. Aluminium and its alloys - which number in the hundreds - are available in all commercial forms.
Commercially pure aluminium has a tensile strength of about 13000 psi (pound per square inch). Cold-working the metal approximately doubles its strength. For greater strength, aluminium is alloyed with other elements such as manganese, silicon, copper, magnesium or zink. Like pure aluminium, the alloys can also be strengthened by cold-working. Some alloys are further strengthened and hardened by heat treatments.
At subzero temperatures, aluminium is stronger than at room temperature and is no less ductile. Most aluminium alloys lose strength at elevated temperatures, although some retain significant strength to 500 F.
Copper. There are approximately 250 copper alloys. These alloys are grouped according to composition into several general categories: coppers, high-copper alloys, brasses, leaded brasses, bronzes, aluminium bronzes, silicon bronzes, copper nickels and nickel silvers.
Most of these copper alloys are used where any of following properties are needed: good thermal or electrical conductivity, corrosion resistance, strength at cryogenic temperatures, ease of forming, ease of joining and colour.
Magnesium is the lightest metal available. Alloys of magnesium are the easiest of all structural metals to machine. Pure magnesium must be alloyed with elements to provide sufficient strength for structural purposes. Some alloys are heat – treated to further improve their properties.
Nickel and its alloys are used in variety of structural applications usually requiring specific corrosion resistance or strength at high temperatures. From a structural standpoint, some nickel alloys are among the toughest known materials. Other nickel alloys have ultrahigh strength. Most nickel alloys can be hot and cold worked, machined, and welded successfully.

ВПРАВИ
1.  Знайдіть всі випадки вживання пасивного стану: 
     а)в тексті А
     б)в тексті В
     в)в тексті С
2.  Знайдіть всі випадки вживання дієприкметника минулого часу. 

     Проаналізуйте і перекладіть речення. Визначите функцію 

     дієприкметника:
     а)в тексті А
     б)в тексті В
     в)в тексті С
3.  Знайдіть всі випадки вживання дієприкметника теперішнього часу.

     Визначте функцію, перекладіть речення:
     а)в тексті А
     б)в тексті В
     в)в тексті С
4.  Знайдіть всі випадки вживання прикметників у вищому та

     найвищому ступені, перекладіть речення:
     а)в тексті А
     б)в тексті В
     в)в тексті С
5.  Дайте відповіді на подані запитання:
     a) 1. What is the advantage of non-ferrous metals as compared with
              steel?
         2. Can pure non-ferrous metals be widely used industrially?
         3. What non-ferrous alloys are the most well-known as industrial
             alloys?
         4. What can you say about the cost of non-ferrous alloys as
              compared with steel?
     b) 1. What can you say about the application of non-ferrous metals and
  ferrous alloys?
         2. What is the range of mechanical properties of non-ferrous metals?
         3. What factors play an important part in selecting a non-ferrous 
              metal?
         4. Are all metals used as structural engineering materials?
    c) 1. What are the characteristics of aluminium?
        2. What copper alloys do you know and where are they used?
        3. What treatment does magnesium need to develop best properties?
        4. What are advantages of nickel and its alloys?
6. Складіть план розповіді "Ferrous and non-ferrous metals. Their
 advantages and disadvantages compared" і підготуйте усне повідомлення згідно цьому плану.

ЛЕКСИКА ТЕМИ:
	1.   tin
	- олово

	2.   zink
	- цинк

	3.   aluminium
	- алюміній

	4.   brass
	- латунь

	5.   bronze
	- бронза

	6.   silver
	- серебро

	7.   mercury
	- ртуть

	8.  to create
	- створювати

	9.   particular
	- особливий

	10. to combine
	- поєднувати

	11. to convert
	- перетворювати

	12. to liquefy
	- розтоплюватися

	13. available
	- придатний

	14. source
	- джерело

	15. nuclear
	- ядерний

	16. elevated
	- підвищений

	17. to retain
	- зберігати

	18. significant
	- значний

	19. to group
	- групувати

	20. composition
	- склад

	21. although
	- хоча

	22. according to
	- згідно з 




















