Engineering Materials

Vocabulary

	1. affect (v) 
	[ә´fekt]
	воздействовать

	2. alloy (n)
	[´æléı, ә´léı]
	сплав

	3. apply (v)
	[ә´plaı]
	применять; наносить

	    application (n)
	[‚æplı´keı∫n]
	применение

	4. armour plate (n)
	[‚ä:mә ´pleıt]
	защитная пластина

	5. available (adj)
	[ә´veılәbl]
	имеющийся в наличии, доступный

	6. bearing (n)
	[´beәrıŋ]
	подшипник

	7. bend (n)
	
	сгибать(ся), гнуть(ся)

	8. brass (v)
	[brä:s]
	латунь

	9. brittle (adj)
	[brıtl]
	ломкий, хрупкий

	10. cast iron (n)
	[‚kä:st´aıәn]
	чугун

	11. certain (adj)
	[sî:tn]
	определенный

	12. coat (v)
	[kә|t]
	покрывать

	13. contain (v)
	[kәn´teın]
	содержать

	14. convert (v)
	[kәn´vî:t]
	переделывать, превращать

	15. diamond (n)
	[´daıәmәnd]
	алмаз

	16. ductile (adj)
	[´dšktaıl]
	пластичный, ковкий, поддающийся обработке

	17. durable (adj)
	[´dj|әrәbl]
	долговечный

	18. ferrous (adj)
	[´ferәs]
	черный (металл)

	       non-ferrous (adj)
	[‚nãn ´ferәs]
	цветной (металл)

	19. fibre (n)
	[´faıbә]
	волокно

	20. flexible (adj)
	[´fleksәbl]
	гибкий

	21. frame (n)
	[freım]
	рама

	22. gear (n)
	[gıә]
	шестерня; передаточный механизм; привод

	23. grind (v)
	[graınd]
	молоть, перемалывать, растирать в порошок

	24. however (conj)
	[ha|´evә]
	однако

	25. improve (v)
	[ım´pru:v]
	улучшать

	26. include (v)
	[ın´klu:d]
	включать

	27. increase (v)

             increase (n)
	[ın´kri:s]
[´ıŋkri:s]
	увеличивать(ся)

увеличение

	28. knot (n)
	[nãt]
	узел

	29. liquid (adj)
	[´lıkwıd]
	жидкий

	30. melt (v)
	
	плавить(ся)

	      remelt (v)
	[‚ri:´melt]
	переплавить

	31. mould (n, v)
	[mә|ld]
	лекало, (литейная) форма; отливать, формовать

	32. opaque (adj)
	[ә|´peık]
	непрозрачный, непроницаемый

	33. pipe (n)
	[paıp]
	труба, трубопровод

	34. property (n)
	[´prãpәti]
	свойство

	35. raw (adj)
	[ré:]
	необработанный

	36. resin (n)
	[´rezın]
	смола; камедь

	37. resist (v)
             resistance (n)
	[rı´zıst]
[rı´zıst(ә)ns]
	сопротивляться, не поддаваться

сопротивление

	38. rigid (adj)
	[´rıdžıd]
	жесткий, негнущийся

	39. rod (n)
	
	стержень, прут, брусок

	40. rust (n, v)
	
	ржавчина; ржаветь

	             rust-proof (adj)
	[´ršst‚pru:f]
	нержавеющий, не поддающийся коррозии

	41. set (n)
	
	принять определенную форму

	42. shape (n, v)
	
	форма; придавать/приобретать форму

	       reshape (v)
	[‚ri:´∫eıp]
	придавать/ приобретать иную форму

	43. sheet (n)
	
	лист

	44. solid (adj)
	[´sãlıd]
	твердый (агрегатное состояние вещества), 
сплошной

	45. stainless (adj)
	[´steınlәs]
	устойчивый к коррозии

	46. stitch (n)
	
	стежок, шов

	47. therefore (conj)
	[´5eәfé:]
	поэтому, следовательно

	48. thermoplastic (n)
	[‚θî:mә|´plæstık]
	термопластмасса

	              thermoset (n)
	[‚θî:mә|´set]
	реактопласт, термоотверждаемый материал

	49. thread (n)
	[θred]
	нить

	50. tough (adj)
	[tšf]
	крепкий, прочный

	51. transparent (adj)
	[træns´pærәnt]
	прозрачный

	52. undergo (v)
	[‚šndә´gә|]
	испытывать, подвергаться (чему-либо)

	53. valve (n)
	[vælv]
	клапан

	54. various (adj)
	[´veәriәs]
	разнообразный

	      variety (n)
	[vә´raıәti]
	разнообразие, ассортимент

	55. wire (n)
	[waıә]
	проволока

	56. withstand (v)
	[wı5´stænd]
	выдерживать

	57. work (v)
	
	обрабатывать

	      machine (v)
	[mә´∫i:n]
	обрабатывать с помощью машин


1 Read the words and try to guess what they mean.

	economical [‚i:kә´nãmıkl, ‚ekә´nãmıkl]
	tube [tju:b]

	proportion [prә´pé:∫n]
	component [kәm´pә|nәnt]

	mixture [´mıkst∫ә]
	powder [´pa|dә]

	steel [sti:l]
	extract [ık´strækt]

	corrode [kә´rә|d]
	nylon [´naılãn]

	bronze [brãnz]
	cement [sә´ment]

	plastic [´plæstık]
	polymer [´pãlımә]

	ceramic [sә´ræmık]
	implant [´ımplä:nt]

	temperature [´temprı‚t∫ә]
	compress [kәm´pres]

	coefficient of friction [‚kә|ı´fı∫nt әv ´frık∫n]
	expand [ık´spænd]


2 Choose the correct Russian equivalent of the English word.

	1. bearing

2. certain

3. to convert

4. liquid

5. non-ferrous

6. resin

7. therefore

8. to withstand
	a) клапан, b) подшипник, c) привод, d) рама

a) напряженный, b) непрозрачный, c) определенный, 
d) стойкий

a) вкладывать, b) покрывать, c) превращать, d) смешивать

a) доступный, b) жидкий, c) надежный, d) хрупкий 

a) нековкий, b) неметаллический, c) нержавеющий, 
d) цветной (металл)

a) изоляционный материал, b) покрытие, c) резина, d) смола 

a) однако, b) потому что, c) поэтому, d) так как 

a) выдерживать, b) останавливать, c) прикреплять, 
d) соседствовать


3 Choose the correct English equivalent of the Russian word.

	1. долговечный

2. лист

3. применять

4. прозрачный

5. прочный

6. содержать

7. увеличивать

8. хрупкий
	a) durable, b) ferrous, c) rust-proof, d) solid

a) fibre, b) rod, c) sheet, d) wire 

a) to apply, b) to coat, c) to shape, d) to undergo

a) light, b) pure, c) rigid, d) transparent

a) ductile, b) hard, c) heavy, d) tough 

a) to consist, b) to contain, c) to corrode, d) to resist 

a) to add, b) to improve, c) to include, d) to increase

a) brittle, b) flexible, c) opaque, d) soft


4 Match the properties of materials and their opposites.

	1. brittle

2. flexible

3. hard

4. light

5. solid

6. strong

7. transparent
	a) heavy

b) liquid

c) opaque

d) rigid

e) soft

f) tough

g) weak


5 Form the nouns denoting properties.

Model: weak – weakness, durable – durability [‚dj|әrә´bılәti], plastic – placticity [plæ´stısәti],   long – length
	brittle

elastic

flexible

hard

light
	opaque

rigid

soft

strong

tough


6 Match the symbols of chemical elements, their English names and their Russian equivalents. What are the properties of engineering materials containing these elements?

	Fe
	tungsten [´tšŋstәn]
	алюминий

	C
	titanium [taı´teıniәm]
	молибден 

	Cr
	tin [tın]
	вольфрам 

	W
	nickel [nıkl]
	марганец 

	Al
	molybdenum [mә´lıbdәnәm]
	кобальт

	Cu
	manganese [´mæŋgә‚ni:z]
	углерод

	Mn
	iron [´aıәn]
	железо

	Ni
	copper [´kãpә] 
	никель

	Sn
	cobalt [´kә|‚bé:lt]
	олово

	Co
	chromium [´krә|miәm]
	титан

	Mo
	carbon [´kä:bәn]
	хром 

	Ti
	aluminium [‚ælә´mıniәm]
	медь



7 Join the pairs of sentences using however, therefore, because. Follow the models:

Model 1
(a) Copper does not rust.
(b) Copper corrodes.
(a + b) Copper does not rust; however it corrodes.

Model 2
(a) Cast iron is a brittle metal.
(b) Cast iron is not used to withstand impact loads.
(a + b) Cast iron is a brittle metal, therefore it is not used to withstand impact loads. 

Model 3
(a) Titanium is used for aircraft frames.
(b) Titanium is light and strong.
(a + b) Titanium is used for aircraft frames because it is light and strong.

1. Chromium resists corrosion. Chromium is added to steels to make them rust-proof. 

2. Manganese steel is very hard. Manganese steel is used for armour plate. 

3. Bronze has a low coefficient of friction. Bronze is used to make bearings. 

4. Nylon is used to make fibres and gears. Nylon is tough and has a low coefficient of friction. 

5. Tin is used to coat other metals to protect them. Tin resists corrosion. 

6. Tin is expensive. The coats of tin applied to other metals are very thin. 

7. Stainless steels require little maintenance and have a high strength. Stainless steels are expensive and difficult to machine at high speeds. 

8. Nickel, cobalt and chromium improve the properties of metals. Nickel, cobalt and chromium are added to steels.

8 Join the following sentences into one using the connectors in brackets. You may omit or replace any parts if that is necessary to retain the structure of an English sentence.
Model:
because/and/however
Plastics are used widely in engineering. They are cheap. They have resistance to atmospheric corrosion. Plastics are not particularly strong.

Plastics are used widely in engineering because they are cheap and have resistance to atmospheric corrosion; however, they are not particularly strong.

1.  and: There are two types of plastics. Thermoplastics are plastics. Thermosets are plastics.
2.  and/whereas /and: Thermoplastics will soften when heated. Thermoplastics will harden when cooled. Thermosets set on heating. Thermosets will not remelt.
3.  from/to: Plastics are used to make a great variety of products. Plastics are used to make textiles. Plastics are used to make engineering com​ponents.
4.  such as: Plastics are available in many forms. Plastics are available in the form of sheets, tubes, rods, moulding powders and resins.
5. to: Various methods are used. These methods convert raw plastic into finished products. Compression moulding is a common method. Compression moulding is used for shaping thermosets.
6.  with/which: The equipment consists of a press. The press has two heated platens. The two heated platens carry an upper and a lower mould.
7.  then: Powder is placed in the lower mould. This is moulding powder. The upper mould is pressed down on the lower mould.
8. to/which: The pressure and the heat change the powder. The powder becomes liquid plastic. The liquid plastic fills the space between the moulds.
9. when/and: The chemical changes have taken place. The mould is opened. The moulding is extracted.
10.  by: Plastic bowls are made. The compression moulding method is used.

9 Translate into English:

1. Как металлы, так и неметаллы обладают определенными свойствами, обусловливающими их пригодность для использования в конкретных целях.

2. Хром может быть добавлен в сталь для повышения качества режущей кромки.

3. На определенной стадии производства пластмассы жидкие, но в готовых изделиях они твердые.

4. Материалы с низким коэффициентом трения используются для изготовления подшипников.

5. Устойчивые к коррозии материалы используются в качестве защитного покрытия для металлов.

6. Метод компрессионного формования используется для изготовления различных изделий из порошков.   

10 Read the information in the table and find out which material (1-10) is best for:
a) water pipes
          
b) a knife for cutting a microscope lens

c) connecting a socket to the electricity supply

d) a bicycle frame

e) television casing

	
	Material
	Properties
	Uses

	1
	aluminium
	light, easy to shape
	aircraft, window and door frames, cooking foil

	2
	brass 
	doesn't rust in contact 

with air and water, strong
	valves, taps

	3
	cement
	mixed with water it dries to a hard material
	pre-made building blocks, 

to hold bricks together

	4
	copper
	easily made into wire, 

carries electricity well
	electrical wire, tubing

	5
	diamond
	hardest natural material, 

can cut glass and metal
	industrial cutting and grinding

	6
	glass
	clear, hard, breaks easily
	windows, bottles

	7
	iron
	hard
	engineering

	8
	mild steel (iron + 0.15–0.3% carbon)
	hard, strong, quite easy to shape
	bridges, ships, cars

	9
	optical fibre
	carries light and 

coded messages
	lighting, cable TV, 

telecommunications

	10
	plastic
	light, strong, easy to shape
	hard hats, telephones, boats, computer casing


11 Look at the title of the text. Which of the meanings of the word smart is used? Read the text to check your answer.
Smart Materials

Smart – or shape memory – materials are an invention that has changed the world of engineering. There are two types: metal alloys and plastic polymers. The metal alloys were made first and they are usually an expensive mixture of titanium and nickel.  

Shape memory materials are called 'smart' because they react to changes in their environment, for example:

· plastics that return to their original shape when the temperature changes. One use is in surgery where plastic threads 'remember' the shape of a knot, react to the patient's body temperature and make themselves into stitches.

· metal alloys that have a 'memory' and can return to their original shape. They are used in medical implants that are compressed so they can be put inside the patient's body through a small cut. The implant then expands back to its original shape. More everyday uses are for flexible spectacle frames and teeth braces, solids that darken in sunlight, like the lenses in some sunglasses.

· liquid crystals that change shape and colour. These have been used in climbing ropes that change colour if there is too much strain and weight on them.


The future of these materials and their possible uses is limited only by human imagination. One clever idea is that if cars were made of smart metal, a minor accident could be repaired by leaving the car in the sun!

12 Read the text again and choose the correct ending for the sentences below.

1.
Smart materials change when
a) the weather changes.

b) something affects them. 

c) the light is switched on.

d) they are put into a human body.

2.
Plastic threads are used for
a) tying. 

b) sewing.

c) knitting.

d) stitching.

3.
Medical implants made from shape memory alloys are good because

a) they save lives.

b) they change colour.

c) they are easy to put in.

d) they react to changes in temperature. 

4.
Climbing ropes with liquid crystals change colour to

a) warn you.

b) amuse you.

c) make you heavy.

d) make you different from other climbers.

13 Find in the text words that mean the following:

1. materials made from mixing two metals

2. to change because something else happens

3. everything around a person or thing

4. the first or earliest

5. something medical put inside the body, e.g. a heart valve

6. to become bigger

7. that can bend or be bent easily

8. a situation in which something is holding weight and so might break 

9. the ability to form pictures or ideas in your mind

10. small and not very important or serious

14 Think of a smart material that could be used in the field of your specialization. Discuss your ideas with a partner. 

15 Fill in the table with the words from the list. Which of them are derived from other words? Which of them have their own derivatives? What are they?

alloy, brass, brittle, bronze, cast iron, ceramic, corrode, diamond, ductile, durable, fibre, flexible, harden, knot, melt, nylon, opaque, platen, powder, resin, resist, rigid, rod, rust, set, soften, steel, stitch, strong, thermoset, thread, tough, transparent, tube, undergo, weak, wire, withstand

	material
	property
	shape
	verb

	
	
	
	


