Задание 1 
Прочитайте и переведите тексты со словарем.

Welding

Welding is one of the most important operations that are used in industry. Many parts of machines, automobiles, airplanes, ships, bridges and build​ings are welded.

In order to join two metal pieces it is necessary to soften them with heat and then to press, hammer or fuse them together. The most widely used method of welding is electric arc welding where the workpieces are joined by means of electricity at the temperature of about 7,232 °F. This is the hottest heat that can be obtained for engineering purposes.

In electric arc welding two workpieces are welded by an electric arc. In order to create the arc a powerful electric current should be provided. The current must be at least 60A and for thicker workpieces it may be 250A or more.

To supply the current it is necessary to use a transformer. The latter must be switched on to strike the arc. To join the workpieces the electrode holder should contain an electrode. When the arc is struck the electrode must brush against the workpiece at 80° to its surface. As the current flows between the electrode and the workpiece the tip of the electrode melts and falls onto the workpiece. Thus a joint is created.

It is essential to hold the electrode approximately 4 mm from the surface of the workpiece. One should not leave the electrode too long in the same position because it will become attached to the workpiece. The electrode must be moved across the joint continuously backwards in a straight line. However, if it is moved too quickly neither the electrode nor the workpiece will melt.

And it is important to remember that to weld plates by an electric arc is quite dangerous. In order to protect yourself you should always follow certain safety rules. For example, it is absolutely necessary to wear overalls with long sleeves, gloves, an apron, a cap, and rubber boots. A mask or helmet is used to protect the face and especially eyes from sparks.

Laser Beam Welding
The unique properties of lasers account for their widespread application in manufacturing industry. Laser beam welding is currently used in order to weld steels, aluminum alloys and dissimilar materials. This high power density welding process has unique advantages of cost effectiveness, deep pene​tration and narrow bead in comparison with conventional welding processes. As the thermal cycles of laser beam welding are generally much faster than those of arc welding it is possible to form a rather small weld zone that exhibits locally high hardness.

However, it is important to point out that the metallurgical and mechani​cal properties of laser welds and the response of conventional materials to this new process have not been fully established yet. It is currently difficult to determine the tensile properties of the laser welded joint area owing to the small size (2—3 mm) of the fusion zone. Therefore an experimental investi​gation of the mechanical properties of laser-welded joints was carried out. To determine the hardness profile of the welded metal three similar joints were produced by a C02 laser and microhardness measurements were conducted at three locations. It is important to mention that the microhardness test results, however, exhibited no significant difference between these three loca​tions for all the welded joints.

The welding process may lead to drastic changes in the microstructure with accompanying effects on the mechanical properties and, hence, on the performance of the joint. Laser welded joints, like all other welded joints, may contain defects in the form of cracks in the narrow weld area. The size and location of such cracks directly affect the joint performance and the life​time of a structure. Nevertheless, it is essential to remember that laser beam welding has a number of advantages over conventional processes. Despite the high investment cost of laser welding equipment, it is expected that laser beam welding will have a great impact on fabrication and manufacturing industries within the next decade.

Plastics
Whether you are aware of it or not, plastics play an important part in your life. From the car you drive to work to the television you watch when you get home, plastics help make your life easier and better. How?

Plastics are polymers — long chains of many units that are usually made of carbon, hydrogen, oxygen, and/or silicon. Polymers have been with us since the beginning of time — tar, amber and horns are the easiest examples. In the 1800s these natural polymers were chemically modified and many materials such as vulcanized rubber and celluloid were produced. The first truly synthetic polymer Bakelite was developed in 1909 and was soon fol​lowed by the first synthetic fibre, rayon, in 1911.

Polymers come in a great variety of characteristics and colours. This fact alone must be considered as an advantage of these materials. They are cheap​er and easier to make than, say, paper. Besides, polymers possess the prop​erties of easy processing, durability, light weight, sufficient strength, thermal and electrical insulation and resistance to chemicals, corrosion and shock. These valuable qualities of polymers can be further enhanced by a wide range of additives, which broaden their uses and applications.

Unfortunately, we have to admit that plastics pollute the environment. Luckily, most polymers are thermoplastic (e.g. nylon, polythene), i.e. they can be heated and reformed again. The recycled plastics keep all their properties. The other group of polymers thermosets (e.g. bakelite, phenolic resin), must not be recycled, as reheating causes their deformation. However, the controlled incineration of thermosets converts waste into heat energy.

The usefulness of plastics can only be measured by our imagination. These are definitely the materials of past, present, and future generations.

	welding
	сварка

	to soften
	смягчать, размягчать

	heat
	жар, высокая температура

	to hammer
	бить молотом

	to fuse
	плавить

	workpiece
	заготовка, изделие

	purpose
	цель

	electric current
	электрический ток

	to provide
	обеспечивать

	thick
	толстый

	transformer
	трансформатор

	electrode holder
	электродержатель

	electrode 
	электрод 

	melt
	плавиться, таять, расплавляться

	joint
	соединение, стык

	approximately
	приблизительно

	continuously
	постоянно, непрерывно

	safety
	безопасность

	overalls
	спецодежда

	spark
	искра

	widespread
	широко распространённый

	currently
	теперь, в настоящее время

	dissimilar
	разнородный, непохожий

	pene​tration
	проникновение, проницание

	cycle
	цикл

	tensile
	растяжимый, эластичный

	owing to
	благодаря чему-либо

	fusion zone
	зона сплавления

	drastic
	радикальный

	crack
	трещина

	investment cost
	инвестиции

	equipment
	оборудование

	impact
	вклад

	decade
	десятилетие

	chain
	цепь, цепочка

	tar
	смола

	amber
	янтарь

	horn
	рог

	rubber
	резина

	rayon
	искусственный шелк, вискоза

	durability
	долговечность, срок службы

	insulation
	изоляция

	resistance
	сопротивление

	enhance
	увеличивать ,усиливать ,улучшать

	additive
	добавка

	thermoset
	термоактивная пластмасса

	bakelite
	бакелит

	incineration
	сжигание


Задание 2

Civil Engineering.


The word “engineering” means the art of designing, constructing, or using engines. But this word is now applied in a more extended sense. Engineering is divided into many branches. The most important of them are: civil, electrical, nuclear, mining, military, marine, and sanitary engineering. The profession of civil engineer is as old as civilized life.


Up to the middle of the 18th century there were two main branches of engineering – civil and military. The former included all those branches of the constructive art not directly connected with military operations and the construction of fortifications, while military engineering concerned itself with the application of science and the utilization  of building materials in the art of war.


But later there came a remarkable series of mechanical inventions, great discoveries in electrical science and atomic energy. It led to the differentiation of mechanical, electrical, nuclear engineering, etc. Architecture, which up to the 18th century had been considered a branch of engineering had become a profession itself. The term “civil engineering” has therefore two distinct meanings. In the widest and oldest sense it includes all non-military branches of engineering as it did two centuries ago. But in its narrower, and at the present day more correct sense, civil engineering, includes mechanical engineering, electrical engineering, metallurgical, and mining engineering. 

designing –                         проектирование (конструирование)

engineering -                      техника

structural engineering –     проектирование и расчет зданий и сооружений

civil engineering -              гражданское строительство
mechanical engineering-    машиностроение
electrical engineering -       элекротехника
nuclear engineering –          ядерная техника
mining engineering –           горная техника
military engineering –         военно-инженерное дело
marine engineering –           судостроительная техника
sanitary engineering -          санитарная техника

hydraulic engineering -        гидротехника
branch of engineering –       отрасль техники
construction –                       строительство, стройка
foundation -                          фундамент
housing construction –         жилищное строительство
industrial construction –       промышленное строительство
agricultural construction –    сельское строительство
the former –                           первый из перечисленных
From the History of Building.


Many thousands of years ago there were no houses such as people live in today. In hot countries  people sometimes made their homes in the trees and used leaves to protect themselves from the sun. In colder countries they dwelt in caves. Later people left their caves and trees and began to build houses of different materials such as mud, wood, or stones.


Then people found out that bricks made of mud and dried in the hot sunshine became almost as hard as stones. In ancient Egypt especially, people learned the use of these sun-dried mud blocks. Some of their buildings are also standing after several thousands of years. 


The ancient Egyptians  discovered how to cut stone for building purposes. They erected temples, palaces and huge tombs. The greatest tomb is the stone pyramid of  Khufu, king of Egypt. The ancient Egyptians  often erected their huge buildings without thinking of their usefulness.


The ancient Greeks  also understood the art of  building with cut stone, and their buildings were beautiful and useful. They often used pillars, partly for  supporting the roofs and partly for decoration. Parts of these ancient buildings can still be seen today in Greece. 


During the last hundred years many new methods of building have been discovered. One of the most recent discoveries is the use of steel as a building material.


Nowadays when it is necessary to have a very tall building, the frame of it is first built in steel and then the building is completed in concrete. Concrete is an artificial kind of stone, much cheaper than brick or natural stone and much stronger than they are.

mud – глина 

sun-dried –высушенный на солнце

to cut – резать
ancient – древний

protect – защищать
purpose – цель
stone – камень
pillar – столб, колонна

roof – крыша

support – поддерживать

concrete – бетон

brick – кирпич

The building as an Environmental Filter 

One of people's basic needs is to maintain a constant body temperature, and the metabolism regulates heat flows from the body to compensate for changes in the environment. We have become expert in fine-tuning the environmental conditions produced by the climate in relation to the properties of the building envelope to avoid discomfort. 


A simple tent or cave may be sufficient to filter out the worst of adverse weather conditions,  but the ability of this type of shelter to respond to favourable  heat gains or cooling breezes may be too fast or too slow to maintain comfort. Outside the tropics, houses may be advantageously oriented towards the sun to take advantage of solar heat gains, which will be stored in the dense parts of the structure and later released into the rooms to help offset heat losses to the cool external air during winter. 


Buildings within the tropical zone require large overhanging roofs and shutters over the windows  to exclude as much solar radiation as possible and to shade the rooms. 


Thus the building envelope acts to moderate extremes of climate, and by suitable design of illumination and ventilation openings,  together with heating, cooling and humidity controls, a stable internal environment can be matched to the use of the building.

maintain – поддерживать
environment – окружающая среда
condition – условие
property – свойство, качество

avoid – избегать

cave – пещера

shelter – убежище

advantage – преимущество

require – требовать

moderate – смягчать

shade - затенять

humidity – влажность 

The Choice of Materials.


The development of the metallurgical and machine-building industry made possible mass production of prefabricated large-size concrete and reinforced concrete structural elements.


Reinforced concrete is a building material in which the joint functions of concrete and steel are advantageously utilized. Сoncrete is brittle and cannot withstand tensile stresses, and it cannot therefore be used in structures subjected to tensile  stresses under load. But if steel is introduced into concrete, it changes the property of the monolith.


There are two kinds of reinforced concrete: with ordinary reinforcement and concrete with prestressed reinforcement. Reinforced concrete structures and elements are widely used for residential and industrial buildings.


In many cases bricks too are very satisfactory for the use in construction. Bricks generally present a pleasing appearance and can be obtained with various qualities, colours, and textures. 


Light-weight building bricks differ from ordinary clay bricks in a lower volume weight and lower thermal conductivity, and are therefore more economical than ordinary bricks.


One of the most significant facts about both industry and building has been the appearance of plastics. Plastics have found a wide application in many industrial fields (machine-building, aviation, textile industry, etc.)

mass production –                            массовое производство

brittle -                                              хрупкий
prefabricated concrete elements –    сборные бетонные элементы
reinforced concrete elements –         железобетонные элементы
tensile stress –                                   растягивающее напряжение
volume weight –                               объемный вес
rigid  -                                               жесткий
resin -                                                смола
bending loads –                                изгибающие нагрузки
The Most Important and Widely Used Building Materials.


The designer must be able to select and adapt such materials of construction that will give the most effective result by the most economical means. In this choice of materials for any work of construction, the civil engineer must consider many factors. These factors include availability, cost, physical properties of materials and others.


Timber, steel and concrete vary in he properties desired  by the engineer. Even steel, uniform as it appears, varies considerably in its microstructure. Concrete is even less uniform than many other materials.


Lime, gypsum and cement are the three materials most widely used in building construction for the purpose of  binding together masonry units, such as stone, brick and as constituents of wall plaster. Cement is the most important  component of concrete.


The most important building materials are now considered to be structural steel and concrete. Concrete may be considered an artificial conglomerate of crushed stone, gravel or similar inert material with a mortar. A mixture of sand, screenings or similar inert particles with cement and water which has the capacity of hardening into a rocklike mass is called mortar. The fundamental object in proportioning concrete or mortar mixes is the production of durable material of great strength, watertightness and other essential properties at minimum cost.


To attain this careful attention must be given to the selection of cement, aggregate, and water.

means -               средство, способ 

availability -       наличие

property -           свойство

timber -               древесина, строевой лес

concrete  -          бетон

uniform -            однородный

lime -                  известь

gypsum -            гипс

cement -             цемент

brick -                 кирпич

stone -                камень

masonry -           каменная кладка

unit -                  элемент, деталь, блок

wall plaster -      стенная штукатурка

to consider -       считать, полагать            

mortar -              раствор

mixture -            смесь

durable -             прочный, долговечный

aggregate -         заполнитель

