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GRAMMAR REVISION 

The Absolute Participle Construction 

The construction contains the Participle that has its own subject. So the sentence consists of two 

parts – one part is a complete sentence (the Subject + the Predicate), but the other part contains the 

Subject + the Participle  

…, (with) Subject + Participle I/II,… 

              сущ./местоим.   

*see Participle forms at page!!!!!!  

Translation into Russian 

As the construction is not an independent sentence itself it is translated into Russian either as a 

subordinate clause or a clause closely connected with the main one. The following connectives are 

used in Russian: когда, как только; так как, поскольку; если; при условии, что; причём, а, и; 

etc. 

e.g. Weather permitting, the airplane will fly. (Когда погода позволит, самолёт вылетит.) 

       The scientist having finished the experiment, the results were published in the journal. (После 

того как учёный закончил эксперимент, результаты были опубликованы в научном журнале.) 

      The cars at that time were very small, the engine being placed under the seat. (Автомобили в то 

время были очень маленькими, и двигатель размещался под сиденьем.) 

Grammar exercises 

Exercise 1.  Try to define the right relation between the two parts of the sentence. Translate into 

Russian. 

1.The conference being over, the participants made a tour of the city. 2. We continued the work in 

the laboratory with the assistant helping us. 3. The rule explained, they started doing the exercises. 

4. All preliminaries completed, the discussion was opened. 5. There being no dictionary, they 

couldn’t proceed with the translation. 6. A site for the construction having been chosen, the work 

started. 7. He works hard to pass his examinations, his sister doing her best to help him.  

Exercise 2. Read and translate sentences. Combine them so as to use the Absolute Participle 

Construction.  

1.Our library buys all the new books. We needn’t buy them ourselves. 2. Many scientists worked in 

the field of mechanics before Newton. The most outstanding was Galileo. 3. Numerous experiments 

had been carried out at the orbital stations. It became possible to develop new methods of industrial 

production of new materials. 4. President Jefferson had offered his personal library. The foundation 

of the Library of Congress was laid. 5. A beam of light is transmitted forwards. It is possible to 



measure the distance between the car and the other cars in front of it. 6. Two metallurgists produced 

a new superplastic metal. The new steel shows properties identical to Damascus steel.   

Exercise 3. Read and find sentences containing the Absolute Participle Construction, translate 

them. 

1.The first engines appeared in the 17th century and people began using them to operate factories, 

irrigate land, supply water to towns, etc. 2. With an automatic guidance system for cars being 

developed, it will be possible for us to select our destination just as today we select a telephone 

number, and our car will move automatically to the address we want. 3. The steam engine having 

been invented, a self-propelled vehicle was built. 4. After the German engineer N. Otto had 

invented the gasoline engine, the application of this engine in motor cars began in many countries. 

5. When completed, the new model will have a lot of unusual characteristics. 6. Many important 

parts as pistons, pressure rings, valves and some others have been made of various ceramic 

materials, piston rings made of silicon materials being in many respects better than those of steel.     

  

1.  PLASTIC SHAPING OF METALS 

Before metals can be mechanically worked, they must first be cast into ingot moulds of 

suitable form. The moulds may be rectangular, square, or round in cross-section, the final 

castings varying size from a few hundred pounds to several tons.  

Steel remains in ingot moulds until solidification is about complete, at this time the moulds 

are stripped from ingots. While hot, the ingots are placed in gas-fired furnaces called soak-pits, 

where they remain until they have attained a uniform working temperature (around 1225°C) 

throughout. Then they are taken to the rolling mill. Because of the large variety of finished 

shapes to be made, ingots are first rolled into such intermediate forms as blooms, billets, or 

slabs.  

The process of plastically deforming metal by passing it between rolls is known as rolling 

and is the most widely used hot-working method. Steel in the form of an ingot is a relatively 

weak mass of non-uniform crystals or grains. Rolling process is used to break these crystals 

down and to elongate them. This breaking up of the cast structure, or “refining the grain”, is 

important because it makes the steel stronger and more ductile and gives it greater shock 

resistance.  

Basically, the rolling processes of steel industry consist of passing the material between two 

rolls revolving at the same speed but in opposite directions. During its passage through a rolling 

mill, the metal is compressed to a thinner section, elongated proportionally in length, but spread 

laterally only slightly. Metal is drawn into the rolls by the frictional force. The rolls themselves 

may be either of steel or cast iron, consisting of a body or barrel on which the rolling is done, 

the neck on which the roll revolves in the bearing, and a star-shaped coupling or “wobbler” 

through which the roll is driven. The body of the roll may be a simple cylinder for flat rolling, 

or it may be grooved if a piece is to be rolled to a definite shape.  

 

Words and combinations to be remembered: 

barrel – бочка, полотно прокатного валка 

bearing – опора, подшипник 
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billet – биллет, сутунка 

bloom – блюм, крупная заготовка 

body – тело, корпус; roll body – бочка валка 

to break down (up) (broke, broken) – ломать, разрушать 

cross-section – поперечное сечение 

coupling – соединение, муфта 

to draw (drew, drawn) – тянуть, - down – уменьшать в поперечном сечении 

to elongate – удлинять(ся); растягивать(ся) 

to finish – окончательно отрабатывать, отделывать 

grain – зерно (кристалла) 

groove – ручей на валке; to groove – калибровать 

ingot – слиток 

mill – стан; rolling mill – прокатный стан 

mould – форма; to mould – формовать 

pass – ход, калибр, ручей; to pass – проходить, пропускать 

pit – колодец; soaking pit – нагревательный колодец 

rectangular – прямоугольный 

shape – форма, профиль; to shape – придавать форму 

shaping – (здесь) деформация 

slab – сляб 

to solidify – затвердевать 

uniform – однородный 

wobbler – треф 

 

1) Translate the following words and word combinations: 

square; round; final casting; to strip; to remain; intermediate forms; shock resistance; 

ductile; frictional force; flat rolling; pieces. 

 

EXERCISES 

I. While reading and translating the text pay attention to the underlined auxiliary words. 

Make up six sentences using these words.  

II. Look through the text and find all the sentences with Absolute Participle Construction, 

write them out and translate into Russian. 

III. a) Give the nouns corresponding to the following verbs and translate them: 

to deform, to elongate, to finish, to groove, to mould, to pass, to shape, to solidify, to  

cast, to vary, to resist, to revolve, to process, to compress, to place, to use. 

 

b) Give the verbs corresponding to the following adjectives and translate them: 

suitable, round, cross, complete, various, opposite, simple, definite, long. 

 

IV. Translate the sentences paying attention to the Absolute Participle Construction. 

1. The ingots being placed into soaking pits, the temperature of reheating is about 1225°C. 

2. Steel in the form of an ingot being a relatively weak mass of non-uniform crystals or grains, 

rolling process is used to break down these crystals and to elongate them.  
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3. A piece is to be rolled to its required size and shape, specially grooved rolls being used for 

this purpose.  

Answer the questions: 

1. How long does the steel remain in ingot moulds? 

2. In what form does the metal to be shaped come from ingot moulds? 

3. For what purpose are steel ingots placed into soaking pits? 

4. Into what intermediate forms are steel ingots first rolled? 

5. What is rolling? 

6. What does the rolling do with the crystals of cast steel ingots? 

7. Why is this breaking up of the cast structure important? 

8. What do the rolling process basically consist of? 

9. What are the different parts of rolls and what is their purpose? 

10. What materials are used for manufacturing the rolls? 

 

VI. Retell the text. 

VII. a) Look through the text and give the main idea (time-limit – 5 min.). 

b) Read and translate the text with a dictionary. 

 In a hot-worked metal or alloy the grains are being continually formed as hot-working 

continues, and the size of the grains depends upon the temperature. The smallest grains are formed 

when the temperature is just above the recrystallization temperature, and this is usually the best 

finishing temperature for hot-working operations. Hot working breaks up the coarse crystalls1) and 

destroys the other conditions which characterize the as-cast state2), welds up small internal cavities, 

and generally produces sounder fine-grained material than a casting. These effects improve the 

physical properties of the metal to a considerable degree; but hot working does not result in any 

great increase in strength and hardness. 

 

 Hot rolling and forging are very widely used in the fabrication of metal shapes, and, even 

when the finishing operation is to be cold working, the preliminary shaping is done by hot working. 

 The temperature of the metal for hot working depends on the metal or alloy, and there is a 

best temperature range and a best finishing temperature in each case. Steel requires a higher 

temperature than most of non-ferrous metals and alloys, but in every case an attempt is made to 

have a finishing temperature that will produce a fine-grained structure.  

 

Notes: 

1) coarse crystals – крупнозернистые кристаллы 

2) as-cast state – в литом виде (металл в слитке) 

3) shaping – обработка давлением 

4) fine-grained structure – мелкозернистая структура 

ADDITIONAL EXERCISES 

I Translate the sentences with the Absolute Participle Construction. 



1. The rolling processes consist of passing the material between two rolls, their speed being the 

same. 

2. The moulds may be rectangular, square, or round in cross-section, the final castings varying 

in size from a few hundred pounds to several tons. 

3. Rolling mills may be of different designs, the choice depending upon the type of rolling. 

4. After every two of four passes between the rolls the metal is turned on its sides, all four 

sides being thoroughly worked. 

5. Both two-high and tree-high mills are employed for finishing the material down to its 

required size and shape, specially grooved rolls being used for this purpose.  

6. Blooming and slabbing mills are heavy primary mills, with rolls being from 800 to 1400 

mm. in diameter. 

7. The process of recrystallization takes place in hot deformation, with the texture of the metal 

being usually fibrous. 

II Translate the following groups of words. 

long – to elongate 

wide – to widen 

high – to heighten 

straight – to straighten 

flat – to flatten 

narrow – to narrow 

deep – to deepen 

 

 

III Translate the following words both as nouns and verbs. 

Finish, groove, pass, force, place, form, use, work, shape, size, wear, roll, part, house, support, feed, 

help, stop, cut, discharge, result, effect, design, grip, attempt, range, drive, face, show. 

 

IV Translate the sentences from Russian into English: mind the auxiliary words: before, until, 

while, throughout, because of, same, through, either…or, as. 

1. Валки прокатного стана могут быть или из стали, или из чугуна. 

2. Материал пропускается между двумя валками, вращающимися с одинаковой 

скоростью. 

3. Металл, проходящий через прокатный стан, сжимается до более тонкого сечения.  

4. Сталь остаётся в формах до тех пор, пока не закончится процесс затвердевания. 

5. Пока слитки всё ещё горячие, они размещаются в газонагревательных печах.  

6. Температура слитков остаётся равномерной (1225о С) по всему объёму. 

7. Прежде чем начинать процесс механической обработки, металлы необходимо отлить 

в форму слитка нужной конфигурации. 

8. Процесс пластической деформации металла путём пропускания его между валками 

известен как прокатка.  

9. Из-за большого разнообразия требуемых форм и размеров используются специальные 

калибровочные валки.  

 

2. ROLLING MILLS 

 Rolling mills are of several different design, the choice depending upon the type of rolling to 

be done. For initial rolling operations on the  cast ingots, a two-high reversing mill, or a three-high 

mill is commonly used.  



 On a two-high mill rolls may be revolved both clockwise and counterclockwise. They grip 

the metal and pull it between themselves reducing its thickness and lengthening it proportionally. 

By reversing the direction of the rolls the steel is pulled back and forth perhaps twenty times. After 

every two or four passes between the rolls the metal is turned on its side, all four sides being 

thoroughly worked. 

 Rolls of a three-high mill are not reversible in direction. Instead, the metal is first pulled 

forward by the bottom and middle rolls, then lifted mechanically so that it can be returned between 

the top and middle rolls. These operations are repeated until the bloom is rolled to the desired size; 

manipulators, guiding devices, heating furnaces, etc., being used in them.  

 Both two-high and three-high mills are employed for finishing the material down to its 

required size and shape, specially grooved rolls being used for this purpose.  

 Where large reductions are required per pass in hot or cold rolling, the four-high mills are 

now extensively and applied. The mill houses two small rolls in the middle which do the actual 

rolling and two large backing rolls which serve to give support to the smaller ones. The drive is 

taken directly to the smaller rolls and the backing rolls are driven by friction as the rolling pressure 

is transmitted through them. In modern practice most of the four-high mills are intended for  rolling 

plate.  

Words and combinations to be remembered: 

back and forth – туда и обратно 

backing roll – опорный валок 

clockwise – по часовой стрелке  

counter-clockwise – против часовой стрелки 

to drive (drove, driven) – двигать, приводить в движение 

drive (n.) – передача, привод 

to grip - захватывать 

guiding device – направляющее устройство 

mill – прокатный стан 

two-high mill – двухвалковый стан 

three-high mill – трёхвалковый стан 

per pass – за один ход 

to reduce – обжимать; reduction - обжатие 

to reverse – давать задний или обратный ход, менять направление 

reversible – с передним и задним ходом, реверсивный 

 

EXERCISES 

1) Translate the following words and word combinations: 

Initial, commonly, friction, to lengthen, to turn, instead, thoroughly, furnace, to employ, purpose, to 

give support, to transmit, to intend. 

EXERCISES 

I. Look through the text once more and find equivalents for: 

Обычно используется; туда и обратно; требуемый размер; для этой цели; в зависимости от 

того; широко применяются; так что; доводка металла; большое обжатие; за один ход; 



направляющее устройство; трёхвалковый стан; опорные валки; давление прокатки; в 

настоящее время на практике. 

II. Give the verbs corresponding to the nouns and translate them into Russian: 

Choice, rolling, operation, reduction, pass, work, application, house, support, pressure. 

III. a) Look through the text, find all the Passive Constructions and analyze them. 

b) Translate them into Russian. 

      IV. Translate the sentences and substitute the modal verbs with corresponding combinations. 

1. Before metals can be mechanically worked, they must first be cast into ingot moulds of 

suitable form. 

2. The moulds may be rectangular, square, or round in cross-section, the final castings varying 

in size from a few hundred pounds to several tons. 

3. The rolls themselves may be either of steel or cast iron, consisting of a body or barrel on 

which the rolling is done.  

4. The body of the roll may be a simple cylinder for flat rolling, or it may be grooved if a piece 

must be rolled to a definite shape.  

5. The metal is first pulled forward by the bottom and middle rolls, then lifted mechanically so 

that it can be returned between the top and middle rolls.  

Answer the questions. 

1. What types of rolling mills are commonly used for the first rolling operations? 

2. In what way is the metal treated on a two-high mill? 

3. Are the rolls of a three-high mill reversible in direction? 

4. How is the metal pulled between the rolls of a three-high mill? 

5. How long are these operations repeated? 

6.  

7. What kind of equipment is used in these operations? 

8. For what purpose are two- and three-high mills used? 

9. What kind of rolls are used for finishing material? 

10. What mills are extensively applied for large reductions in hot and cold rolling? 

11. For what purpose are the four-high mills used in modern practice? 

V Retell the text. 

VI a) Translate the text and find out what types of mills are described here (time-limit – 3 minutes). 

     b) Translate the text without a dictionary. 

 Blooming and slabbing mills are heavy primary mills with rolls from 800 to 1.400 mm in 

diameter. They are designed for rolling ingots from 2 to 30 tons in weight into blooms, slabs and 

shaped billets of large size. The most extensively used are two-high reversing blooming and 

slabbing mills with rolls from 1.100 to 1.500 mm in diameter. 



 Slabbing mills, which are specially designed to roll slabs, differ from blooming mills which 

roll both blooms and slabs. In addition to horizontal rolls slabbing mills have two vertical rolls 

which reduce the ingot from the sides without turning. 

 Billet mills with a roll diameter from 450 to 850 mm are designed for the further rolling of 

blooms into smaller billets (from 50x50 to 150x150 mm in cross-section. Such billets are employed 

as the initial material in rolling sections. The most modern billet mills are installed directly 

following the blooming mills in the rolling department.  

 Rail mills have rolls from 750 to 900 mm in diameter and designed, generally, for rolling 

railroad rails and other sections. 

 

ADDITIONAL EXERCISES 

I Translate the sentences with the Passive Construction. 

1. Hot ingots are taken to the rolling mill, where they are reduced to the required thickness. 

2. Crystals or grains in steel are broken and elongated during rolling. 

3. Metal is drawn into the rolls by the frictional force. 

4. The steel is pulled back and forth twenty times during rolling. 

5. During rolling the thickness of the metal is reduced. 

6. Slabbing mills are specially designed to roll slabs. 

7. The metal is lifted mechanically on the rolling mill.  

II Translate the sentences: mind the modal verbs equivalents. 

1. Blooms are to be rolled into smaller billets (from 50x50 to 150x150 mm in cross-section). 

2. Blooming and slabbing mills had to be designed to roll blooms and slabs. 

3. The body of the roll may be grooved; if a piece is to be rolled to a definite shape. 

4. Metals have to be cast into ingot moulds before they can be mechanically worked. 

5. On a two-high mill rolls are able to be revolved both clockwise and counter-clockwise. 

6. Even when the finishing operation is to be cold working, the preliminary shaping is done by 

hot working. 

III Translate the words with –ly suffix. 

directly 

mechanically 

thoroughly 

proportionally 

initially 

considerably 

usually 

continually 

basically 

specially 

relatively 

completely 

widely 

laterally 

slightly 

currently 

 

IV Translate the sentences from Russian into English: mind the prepositions: upon, by, to, for, on, 

after, per, through, of. 

1. Выбор прокатного стана зависит от типа прокатки. 

2. На двухвалковом прокатном стане валки могут вращаться как по часовой, так и 

против часовой стрелки. 



3. После каждого второго или четвёртого прохода между валками, металл 

поворачивается на сторону.  

4. Сначала металл протягивается вперёд нижними и средними валками. 

5. Блюм обычно прокатывается до требуемого размера. 

6. Для первоначальных операций над слитком используется обычно двухвалковый стан. 

7. Большое обжатие требуется за один проход. 

8. Большинство из прокатных станов предназначено для прокатки толстых листов.  

9. Прокатное давление передаётся через опорные валки.  

 

3. HOT AND COLD ROLLING 

The process of hot rolling is characterized not only by the temperature at which the  

deformation takes place, but by the presence of the crystallization process. For example, when 

rolling steel at a temperature of 500o C, the process is still basically cold rolling while if copper is 

rolled at the same temperature it would be termed as hot rolling.  

 A material like lead may be hot rolled at temperature as low as the normal room 

temperature. In the process of deformation the grain is distorted. If the temperature, during 

deformation is higher than the recrystallization temperature, deformation process is followed 

immediately by the recrystallization process. If the temperature is high enough and there is enough 

time, recrystallization can be complete.  

 When rolling in several passes, the change of metal structure can be rather complex, 

particularly if the temperature is gradually lowered. The character of the course of the process in hot 

state depends on the temperature and the rate of deformation. The metals possess the highest 

plasticity in the interval between the recrystallization temperature and the melting point.  

 Rate of deformation has considerable influence on hot working. If the rate of deformation 

exceeds the rate of recrystallization, cold working of metal will take place even at relatively high 

temperatures.  

 Hot deformation brings about an improvement in the structure of the metal. When cast metal 

is subjected to deformation, we obtain fine-grained structure. Thereby the mechanical properties of 

the metal subjected to hot  deformation are vastly improved.  

 Notwithstanding  the process of recrystallization taking place in hot deformation, the texture 

of the metal is usually fibrous; this being the result of a directed distribution of impurities. Fibrous 

structures should not be mixed up with elongated structure, obtained in cold deformation. Unlike 

the fibrous, the elongated structure can be  eliminated by heating up to the temperature of 

recrystallization.  

 Production and utilization of cold rolled steel has gone up tremendously in recent years. It is 

because of the direct result of the vastly improved properties that a cold rolled metal possesses over 

those obtained by other processes of hot rolling. It is the cold rolling process that makes it possible 

to produce sheets meeting the following specifications: 

1) Less than 1.0 to 1.5 mm thick, which are almost impossible to be produced by hot rolling. 

2) With a uniform thickness with very close tolerances.  

3) With a very good quality of the surface. 

4) With high mechanical and technological properties (fitness for stamping, etc.). 

By cold rolling it is possible to produce sheets and strips from 0.002 mm (or even less) to 



 2.0 mm thick. Cold rolled sheets with smooth surface are widely used in mechanical engineering. 

The sheets with slightly coarse surface (fine-grained structure) are used for stamping.   

Words and combinations to be remembered: 

to bring about – осуществлять, вызывать 

fiber – волокно, fibrous - волокнистый 

impurity – примесь 

specification – спецификация, технические условия, характеристика, техническое описание 

to meet specification – соответствовать технической характеристике (условиям) 

texture – структура, строение, расположение кристаллов 

tolerance – допуск 

 

to term, to stamp, to distort, to lower, to exceed, to subject (to), notwithstanding, tremendously, 

gradually, particularly, relatively, slightly, influence.    

 

EXERCISES 

I Translate the following international words without a dictionary: 

to characterize, to produce, temperature, deformation, process, material, normal, structure, 

production, utilization, mechanical, character, plasticity, interval. 

II Look through the text and find all the Conditional Sentences, write them out and translate into 

Russian. 

III Look through the text once more and find equivalents for: 

Происходит деформация; наличие процесса рекристаллизации; он бы назывался горячей 

прокаткой; материал подобный свинцу; при температуре столь низкой…; при прокатке за 

несколько ходов; характер прохождения процесса; степень деформации; при сравнительно 

высоких температурах; вызывает улучшение структуры несмотря на то, что процесс 

рекристаллизации происходит…; именно процесс холодной прокатки. 

IV a) Give the adverbs corresponding to the adjectives and translate them into Russian: 

basic, immediate, complete, particular, gradual, considerable, relative, tremendous, mechanical, 

partial. 

b) Give the nouns corresponding to the verbs and translate them into Russian: 

to deform, to characterize, to roll, to term, to possess, to influence, to mix. 

V State the function of “it” and translate the sentences into Russian: 

1) It is hot rolling process that is characterized not only by the temperature, but by the process 

of recrystallization. 

2) It is known that hot deformation brings about an improvement in the structure of metal. 

3) That the rate of deformation has considerable influence on hot working is well known to 

metallurgists.  

4) It is necessary to subject metal to hot deformation to improve its mechanical properties.  



5) That the production and utilization of cold rolled steel has gone up tremendously in recent 

years is a well known fact.  

6) It is in the interval between the recrystallization temperature and the melting point that 

metals possess the highest plasticity. 

VI Answer the questions. 

1) How is the process of hot rolling characterized? 

2) At what temperatures may a material like lead be hot rolled? 

3) In what interval does the metal possess the highest plasticity? 

4) What factor has considerable influence on hot working? 

5) What quality of metal does hot deformation bring about? 

6) When do we obtain fine-grained structure? 

7) By what means can we eliminate the elongated structure? 

8) What kind of steel is produced by cold rolling? 

9) What steel product is used for stamping? 

VII Retell the text. 

VIII a) Look through the text and find what kind of production may be rolled on a mill (time-limit  - 

3 min.) 

b) Translate the text without a dictionary. 

 Hot rolling operations are employed for the initial shaping of ingots and for further 

fabrication of rails, plates, pipes, etc. Sheet, strip, and some kinds of pipe may be finished hot or 

cold, depending upon the properties desired in the final product. 

 Hot rolling of ingots is carried out in a break-down or blooming mills, which reduce the 

cross-sections of the ingots and improve their properties. Depending upon a particular process, a 

bloom may be further reduced to a billet or slab. A billet is a bloom which length has been 

increased and which cross-section has been decreased. A slab is a bloom which has been flattened 

and elongated. Blooms may be hot rolled directly to structural shapes and rails. Billets are formed 

into pipe by hot rolling and by other methods. Slabs are used for rolling of plates, strips and sheets. 

In the hot rolling of booms and shapes rolls are grooved to produce cross-sections desired.  

 

ADDITIONAL EXERCISES 

I Translate the Conditional sentences. 

1. If the metal is passed between rolls, its thickness will be reduced. 

2. The body of the roll may be grooved, if a piece is to be rolled to a definite shape. 

3. If the temperature were above the recrystallization temperature, the smallest grains would be 

formed. 

4. If the rate of deformation exceeds the rate of recrystallization, cold working of metal will 

take place. 

5. Four-high mills would be applied, if large reduction were required per pass in hot or cold 

rolling. 

6. If rolling did not exist, car industry would be impossible. 

II Translate the sentences: mind the functions of it. 

1. It is rolling that produces sheets for car industry. 



2. The process of plastically deforming metal by passing it between rolls is known as rolling; it 

is the most widely used hot working method. 

3. The metal is lifted mechanically, so that it can be returned between the top and middle rolls. 

4. It is interesting to know that speed of rolling is an important parameter. It influences the 

production of rolled metal. 

5. By cold rolling it is possible to produce sheets and strips. 

6. The breaking up of the cast structure is important because it makes the steel stronger. 

III Translate the following words: mind the suffix –al. 

Normal, gradual, partial, mechanical, several, initial, special, actual, final, total, proportional, 

technological, fundamental, structural, universal. 

IV Translate the sentences from Russian into English. 

1. Такой материал как свинец может прокатываться при обычной комнатной 

температуре. 

2. Скорость деформации влияет на горячую обработку. 

3. В результате холодной прокатки получаются листы с равномерной толщиной, 

хорошим качеством поверхности и высокими технологическими свойствами. 

4. Если валок имеет форму простого цилиндра, то получаемое изделие будет плоским. 

5. Заготовочные станы используются, если нужно прокатать биллеты. 

6. Если температура будет достаточно высокой, то рекристаллизация будет полной.  

7. Именно скорость деформации имеет значительное влияние на горячую обработку. 

8. Сначала металл сжимается до более тонкого сечения, затем он удлиняется 

пропорционально по всей длине. 

9. Если корпус валка представляет из себя простой цилиндр, то он может 

использоваться для плоской прокатки.  

10. Скорость прокатки является важным параметром в процессе прокатки; она 

непосредственно влияет на производительность процесса. 

 

4. SPEED AND ACCURACY IN ROLLING 

Speed of rolling is known to be an important parameter in the rolling process. It directly 

influences production where rolling time decreases with increased speed and the production is 

increased. Such advantages are considered to be most prominent in continuous rolling mills where 

as a result of increase in speed, the production is directly proportional to speed. Though, in general, 

an increase in speed brings about an increment in production, the effect may not be so very 

prominent in cases where idle time between the passes is a significant fraction of the total rolling 

time. 

 But an increase in speed of rolling results in certain other effects which are not so desirable. 

For example, to increase speed of rolling means to reduce permissible drafts and increase the 

number of passes due to the decreasing of the coefficient of friction between the rolls and the 

material. In case of rolling with high speed in mills, where metal to be rolled moves in one direction 

only, the inertia force could be advantageous in transportation or even helpful in increasing the 

angle of gripping as in continuous mills. But in cases where the metal has to reverse and pass 

Дмитрий
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through the same stand as in two-high reversing or three high mills, the inertia forces will take the 

metal further and would increase the idle time between passes. 

 In two-high reversing blooming mills an accelerating, constant speed, and decelerating 

period has to be provided to get a low speed at discharge to facilitate stopping the bloom and its 

feeding back. In such a case increase of speed does not play as useful role as in continuous 

processes.  

 Production of sections with dimensions to be required is a rather fundamental problem 

affecting the selection of various technological factors. It is practically impossible to produce a 

shape of exact dimensions and certain deviations are inevitable. These deviations may be due to 

technological factors like temperature and the length of the piece to be worked, equipment factors 

as wear of grooves, elastic deflections, or material factors. The aim in production of sections is to 

restrict the influence of factors mentioned above and produce a shape with minimum deviations by 

accurately controlling these factors and at the same time produce them economically. 

Words and combinations to be remembered: 

to accelerate – ускорять(ся) 

accuracy – точность; accurate – точный 

angle - угол; angle of gripping – угол захвата 

bar – пруток, брусок 

deflection – прогиб 

dimension – размер, габарит 

discharge - разгрузка; at discharge – на выходе 

draft – обжатие прокатываемого материала 

to feed – подавать 

fraction – доля, часть (здесь) 

mill - стан; continuous rolling mill – непрерывный стан 

production – (здесь) производительность 

stand – клевать 

 

to facilitate, idle time, wear, constant speed, to restrict, to play a useful role, wear, elastic deflection, 

exact dimensions, permissible, desirable, to affect 

 

EXERCISES 

I Analyze the underlined Infinitives and translate the sentences. 

II Give the nouns corresponding to the adjectives and translate them: 

important, proportional, desirable, advantageous, helpful, technological, useful, permissible, direct, 

significant 

III Look through the text once more and find equivalents for: 

непосредственно влияет; прямо пропорциональна скорости; приводит к увеличению 

производительности; всего времени прокатки; только в одном направлении; вследствие 

уменьшения коэффициента трения; время простоя; износ ручьёв; ограничить влияние 

(факторов); должен изменить направление. 

IV State the function of the Infinitive in the following sentences and translate them into Russian: 

1. To acquire a better understanding of the advantages of a modern rolling mill it is necessary 

to start with the principles and types of traditional ones.  

2. To increase the production means to decrease the rolling time in continuous rolling mills. 



3. We know the inertia force to be advantageous in transportation or even helpful in increasing 

the angle of gripping in continuous mills. 

4. Production of sections with dimensions to be required is known to be a rather fundamental 

problem affecting the selection of various technological factors. 

5. The ingots to be rolled should be preliminarily preheated in soaking pits to acquire 

temperature necessary for hot rolling. 

V Answer the questions: 

1. What important parameters in the rolling process do you know? 

2. What is its most direct influence on production? 

3. What is the main advantage of increased speed in the rolling process? 

4. What undesirable effects does an increase in speed result in? 

5. Is it practically possible to produce sections with dimensions to be desired? 

6. What are the main factors influencing these deviations? 

7. What is the aim in production of sections? 

VI Retell the text. 

VII Translate the text using a dictionary. 

The modern method of production of hot strip (thin sheets) is by rolling in continuous mills, 

which consist of two groups of working stands. Such mills are provided with five-zone continuous 

re-heating furnaces of capacity 250 tons/hour each. Water under a high pressure of 90 to 100 

atmospheres is extensively used for removal of scale from the surface of slab. The first roughing 

group of mills usually consists of four roughing stands, one scale breaker and occasionally a press 

for pressing the side edges. If the width of sheets is more than that of the slab, a four-high spreading 

stand is used for increasing the width. After this the slab is turned through 90o by turning rollers 

(Figure 5-5) and then fed to the subsequent stands in the roughing group. The rest of the roughing 

stands are four-high universal stands. All working rolls of four-high stands run in roller bearings. 

The stands of the roughing group are arranged at such a distance from each other that the strip 

enters the following stand only when the back end has come out of the previous stand (open 

continuous arrangements). 

roughing stand – черновая клеть 

scale breaker – устройство для удаления окалины 

spreading stand – плющильная клеть 

 

ADDITIONAL EXERCISES 

I Translate the sentences; mind the functions of the Infinitive. 

 

1. To increase speed of rolling means to reduce permissible drafts. 

2. Rolls are grooved to produce cross-section desired. 

3. The ingots are hot rolled to improve their properties. 

4. Steel to be rolled must be first cast into ingot. 

5. Steelmakers are ready to produce steel of high quality. 

6. Rolling produces sheets to be used for car industry. 



7. Soaking pits are to be provided to keep ingots there until they have attained a uniform 

working temperature. 

8. An attempt was made to produce rings by rolling. 

II Translate the sentences; mind the Infinitive Constructions. 

1. Rolling is considered to be one of the most important process of plastic shaping of metals. 

2. Engineers expect new rolling mills to be designed in the years to come. 

3. The process is believed to be cold rolling at a temperature of 500oC. 

4. The metals were found to possess the highest plasticity in the interval between the 

recrystallization temperature and the  melting point. 

5. Experts suppose both two-high mills and three-high mills to be advantageous for finishing 

the material down to its required size. 

6. Four-high mills are thought to be extensively applied in hot or cold rolling. 

III Mind the meanings of the emphatic words; translate the sentences. 

even more accurate – ещё более точный 

just there – как раз там 

hardly possible – почти невозможно 

too difficult – слишком трудный 

quite easy – совсем простой 

 

the only problem – единственная проблема 

only under these conditions – только при этих 

условиях 

rather quite low – не очень высокий, скорее 

совсем низкий 

much too thick – много толще чем нужно 

 

1. On ancient times rolling process was quite easy. 

2. It is hardly impossible to increase the production of rolling mills without new technologies. 

3. The only problem to be solved is designing a proper rolling mill. 

4. Precise machining allows to produce even more accurate workpieces. 

5. This plate is much too thick. 

6. Engineers found that rolling tubes under these conditions was too difficult. 

7. I am going to Novo-Lipetsk; a new rolling mill was constructed just there a year ago. 

IV Translate the sentences from Russian into English. 

1. Мы знаем, что прокатка широко используется в производстве различных изделий. 

2. Слиток, который будет прокатываться, помещается в нагревательных колодец. 

3. Чтобы произвести листы, отвечающие спецификациям, нужно использовать процесс 

холодной прокатки. 

4. Прокатать металл – значит уменьшить его поперечное сечение. 

5. Ожидают, что прокатное производство будет и дальше успешно развиваться в нашей 

стране.  

6. Инженеры обнаружили, что прокатный лист имеет ряд дефектов. 

7. Предполагают, что выпускники кафедры «Прокатка» будут работать в сталелитейной 

промышленности. 

8. Мы верим, что производство труб путём прокатки обещающее направление в этой 

области. 

 

5 ROLLING SLABS 

 

Slabs are rolled in a reversing two-high blooming and slabbing mill or in a universal  



slabbing mill with horizontal and vertical rolls. The former finds application when a steel plant of 

medium size has on its product list both structural sections and plates or strips. The ingots may be 

rolled into the desired quantities of both these semi-finished products. Rolling slabs in such a mill 

requires that the rolls be separated wide apart when the slab is turned through 90o for edging. This 

increases the idle time, and reduces the production. The modern trends in the production of slabs is 

to make use of a reversing two-high universal stand.  

 Heat ingots from the soaking pits are transferred to the ingot buggy and carried to the turn 

table by the roll table. After turning they are transferred on to the roll table and carried to the stand 

with vertical rolls. The ingots are passed then through the universal rolling stand, having the vertical 

rolls on the soaking pit side, being thus reduced initially in width and then in height. After rolling 

they go to the roll table from where they are once again reversed and fed through the two sets of 

rolls. The process is repeated with intermediate turning with the help of manipulator till the final 

section is obtained by adjusting the gaps between the vertical as well as horizontal rolls. Slabs of the 

required dimension are then taken through the scarfing machine to shears where the ends are 

cropped off and the slab is cut into pieces of desired length. The product may then pass to the store 

of go to the plate mill installed in line with it.  

 Owing to the very heavy weights of ingots the ingot buggy requires a motor of 70 kw. 

Placing the ingot on the roll table from the ingot buggy results in considerable impact and special 

devices are provided to take the shock while turning the ingot on the roll table. A manipulator, 

which could be operated separately through a transmission from a 160 kw motor, is provided just 

before each working stand. 

Words and word combinations to be remembered: 

to adjust – устанавливать, регулировать 

adjustment – установка, регулировка, пригонка 

buffer – буфер, демпфер, глушитель 

to crop off – обрубать 

edging – боковое обжатие; edging pass – ход бокового обжатия 

impact – удар 

machine – машина, станок; scarfing machine – машина для скашивания кромок 

product – изделие, продукт; semi-finished product – полуфабрикат 

shears – ножницы 

table - рольганг; turn table – поворотный стол 

universal stand, gap, plate mill, store, to take the shock, to operate, to provide, in line, modern trend. 

 

EXERCISES 

I Answer the questions. 

1. What kind of mill is used for rolling slabs? 

2. What mills are installed in a plant of a medium size? 

3. Into what kind of production may the ingots be rolled? 

4. What is the modern trend in production of slabs? 

5. How are the ingots initially reduced? 

6. For what purpose is the manipulator used? 

7. What device is used for cutting the slab into pieces of the desired length? 

8. What is the further way of the product? 

II Look through the text once more and find equivalents for: 

Перечень продукции; чтобы валки далеко отстояли друг от друга; новое направление; таким 

образом подвергаясь обжатию сначала в ширину, а потом в высоту; ещё раз изменяют 

направление и проходят через…; чтобы принять удар; посредством передачи от мотора. 

III Give the verbs corresponding to the nouns and translate them: 



Application, product, help, weight, result, provision, manipulator, transmission, store, operation. 

IV Look through the text, find all the Gerunds and analyse them. 

V Translate the sentences, pay special attention to the Gerund. 

1. By reversing the direction of the rolls the steel is pulled back and forth many times. 

2. After its being turned on the other side the steel passes between the top and middle rolls of a 

mill. 

3. Besides being important for industry oxygen is also important for medicine. 

4. Before being supplied to a rolling stand the ingots are preheated in soaking pits or furnaces. 

5. Inspection of the finished ingots should be carried out after each melt and marking of them 

should also be performed after each melt. 

6. It is impossible to produce rolled sections of high quality without furnishing the rolling mills 

with modern perfect equipment.  

VI Retell the text. 

ADDITIONAL EXERCISES 

I Translate the sentences with the Gerund. 

1. Rolling is one of the processes of shaping metals. 

2. The temperature of the metal for hot working depends on the metal or alloy. 

3. By reversing the direction of the rolls the steel is pulled back and forth twenty times. 

4. After passing between the rolls, the metal is turned on its side. 

5. It is possible to produce sheets and strips by cold rolling. 

6. Car production would be impossible without rolling sheets. 

7. Metals must be cast into ingot moulds before mechanical working. 

II Translate the sentences; mind the functions of  that. 

1. We know that rolling is the process of plastic deformation of metal. 

2. The temperature of an ingot in a soaking pit differs from that of a final product. 

3. That hot working breaks up the coarse crystals is known to a rolling engineer. 

4. Look at that rolling mill. It is one of the mills that was built last year at our plant. It is 

intended for tube rolling. 

5. It is two-high and three-high mills that are used for finishing the material down to its 

required size and shape.  

6. It was found that it was practically impossible to produce a shape of exact dimensions; 

certain deviations were inevibable. 

III Translate the sentences; mind the underlined noun-groups. 

1. Steel remains in ingot moulds until solidification is about complete. 

2. Steel industry needs top men and it will help such men to go as far as their abilities will 

carry them. 

3. The recrystallization temperature is usually the best finishing temperature for hot-working 

operations. 

4. Hot deformation brings about metal structure improvement. 

5. Rolling is currently being increasingly used for the tube production. 

6. Safety measures must be taken into consideration while rolling steel. 

IV Translate the sentences from Russian into English. 



1. Изменения температуры во время процесса прокатки влияют на свойства получаемого 

продукта. 

2. Сила инерции очень полезна при увеличении угла захвата в непрерывных прокатных 

станах. 

3. Производство горячей полосы осуществляется прокаткой в непрерывных станах. 

4. Именно использование блюмингов и слябингов является характерной особенностью 

современной практики прокатки. 

5. Главный фактор, который вносит вклад в увеличение производительности (output) 

прокатных станов – это увеличение скорости прокатки. 

6. Подвергая металл горячей деформации, можно улучшить его механические свойства. 

7. В процессе деформации зерно изменяется. Оно растягивается. 

8. Учёные установили, что свинец можно прокатывать горячим способом при обычной 

комнатной температуре. 

9. Холодной прокаткой возможно производить листы и полосы от 0,002 мм до 2 мм 

толщиной. 

 

 

 

 

 

 

 

 




