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Lesson 1.

PRELIMINARY EXERCISES
I.  Переведите следующие предложения, поясняя, что подразумевается под местоимением «these».                 

 Slabbing mills are designed to roll slabs. –

 Слябинги предназначены для прокатки слябов.
 These (slabs) are employed for the manufacture of sheets and strips. –

 Они используются для производства листов и полос.

1.  The rolling processes consist of passing the material be​tween two rolls.                                     

     These revolve at the same speed but in opposite directions. 
2.  Cold rolling makes it possible to produce sheets.
  These are widely used in mechanical engineering.
II.  Переведите предложения с «up to» - до.
1.  Blooming and slabbing mills are heavy primary mills with  rolls up to 1. 400 mm in diameter.                                                  

2.  The capacity of reheating furnaces of continuous mills is up to 250 tons/hour  each.

3.   Strip material up to 0.28 in. thick can be rolled on continuous mills.
III. a) Переведите следующие слова как глаголы и как существительные:
use, manufacture, form, date, progress, advance, place, de​sign, control, study, subject.
   б) Образуйте глаголы, соответствующие следующим существительным:
fabrication, investigation, consideration, foundation, deformatation, construction, lubrication, operation, publication, performance, understanding, rolling, behaviour, measurement.
VI.  Переведите предложения, обращая внимание на функции Participle II.
1.   The real and important progress made during the twentieth century was in solving many problems associated with the employment of a number of Bills at the same time.
2.  When introduced rolling mills made possible the produc​tion of million  of tons of rolled metal.
3.   The polished surface created by the rolling action is cha​racterized by a smooth metallic appearance.
4.    The roll surface developed sometimes covered with an oxide layer.
5.    In the case considered speeds of rolling are very slow.
6.  The energy needed to deform the metal has to be provided during rolling operations.
Text A.                             
HISTORICAL BACKGROUND
     
Rolled metal, both ferrous and non-ferrous, and products manufactured from it, are in universal use and in no branch of metal fabrication has greater progress been made than in the manufacture of sheet and strip. The beginnings of the production of metal in this form by rolling, date back to1 the small hand-driven rolling mills towards the end of the sixteenth century. As in other branches of technology which form the foundation of modern industry, progress was slow, but during the eighteenth century, water-driven rolling mills were generally replacing hand-driven rolling mills for making sheets. Water power, in turn, gave way to steam2 but, even at the beginning of the 20th century, metal rolling mills were simple and imperfect both in construction and operation. Since then the great advances that have taken place in roll​ing-mill design and rolling practice have made possible the production, annually, of millions of tons of rolled metal to high standards of finish and accuracy. How it may be done by efficient manufacturing techniques on mills with great power and precision in performance and of elegant design.
During the first twenty years or so of the past century, however, a number of mills were erected on which strip material up to 24 in. wide could be rolled; these can be di​vided into two broad groups. First, open continuous mills on which the material was never in more than one stand at the same times and second, close continuous Bills where the dis​tance between the centres of each mill was so short that at the same time the thickness wan reduced either on all or on some of the stands comprising the continuous rolling unit.

The progress which has been so marked lately results from the fuller understanding of all that is involved in metal rolling both with regard to the equipment employed and the behaviour of the metal when subjected to this form of deformation. This understanding, in turn, has resulted from the many investigations carried out in recent years. These have included studies of roll deformation, lu​brication, friction effects, front and back tension, gauge control and measurement, and many other considerations.
These investigations are recorded in the journals of se​veral scientific and technical societies as well as in many other publications.

Notes:         l) date back to ... - эд. отностися к появлению …

                    2) gave way to steam – уступила место пару
Terms to be remembered:      
advance – успех
close continuous mills - непрерывный полосовой стан
effect – действие, влияние
ferrous metals - чёрные металлы
gauge - размер, толщина, калибр
to involve - включать (в себя)
lubrication - смазка 
non-ferrous metals – цветные металлы
open-continuous mill – непрерывный полосовой стан открытого типа
to result from – происходить в результат (чего-либо)
sheet – лист, листовой металл
strip - полоса                          
standard - уровень (стандартный уровень)
tension – напряжение
at the same time – в то же самое время
in turn – в свою очередь 
EXERCISES
V.  Переведите и запомните слова:
annually, to comprise, fabrication, measurement, manufacture, generally, operation, techniques, precision, reduce, decade, to subject, to include, friction, erect.
VI.  a) Просмотрите текст, обращая внимание на подчёркнутые слова.
       б) Составьте предложения, используя эти слова.
VII. Найдите в тексте все предложения о Participle II и ещё раз их преведите, определяя функции Participle II.
VIII. Ответьте на вопросы:
1.   What does this text deal with ?
2.   That kind of rolling mills were used at the beginning of sheet and strip    

      manufacture by rolling ?
3.   When did small hand-driven rolling mills appear ?

4.   Why were water-driven rolling mills replacing hand-driven rolling mills ?
5.   For what purpose were open continuous mills and close continuous mills design-ned ?                               

6.   What is characteristic of open continuous mills ?
7.   Where is the material reduced on close continuous mills ?
8.   Why is the progress in rolling so marked ?
IX. Перескажите текст.
X.  а)Просмотрите текст (время – 3 мин.). Какую информацию вы извлекли.

      б) Прочитайте и переведите текст без словаря (время – 7 мин.)

Text B.

The earliest wide-strip rolling mill designed to ope​rate as a true continuous unit was built in 1892 at Teplitz in Czechoslovakia.
On this mill, 8-in. thick steel slabs were fed into a furnace through which they continuously moved. After reach​ing the desired temperature they were reduced to 3 1/2 in. thick on the three-high mill. This unit was driven by a steam engine developing 1,000 h.p. (horse power – лошадиная сила).
After reheating the slab, the second three-high mill was employed to roll the material to about 0.28 in. thick, this mill being connected to the closely erected five-stand finishing unit (чистовой стан). Each stand of the continuous unit was of the two-high type, the rolls being 25 in. in di​ameter. In passing through the fiv pairs of rolls, comprising the true continuous section of the mill, the thickness of the material was reduced by as much as 60 per cent in all the five stands at the same time.
The speed of the material leaving each stand was 190, 240, 290, 340 and 390 ft. per min., respectively. With such slow speeds of rolling, excessive cooling of the strip took place. As a result, it was found impossible to obtain the same thickness along the whole length of the material.
XI. Прочитайте текст ещё раз и выполните следующие задания:
1. Определите назначение и тип стана, который описывается в данном тексте.

2. Укажите, куда сначала подаются стальные слябы и какова их толщина.

3. Скажите, где происходит первое обжатие сляба.

4. Сравните назначения первого и второго трёхвалковых станов.

5. Опишите клеть непрерывного стана.

6. Укажите через сколько клетей одновременно проходит материал.

7. Объясните, что и как в данном случае влияет на получение полос одинаковой толщины по всей длине материала.
Lesson 2.
PRELIMINARY EXERCISES
I.  Определите, какое значение имеет глагол «to result» в данном контексте и соответственно поставьте in или from.
1. Hot working operations do not result . . . any great in​crease in strength and hardness of the material. 
2. The progress in rolling practice resulted . . . many investigations carried out in recent years.
3.  The great advances in rolling-mill design resulted  . . .  the production, annually, of millions of tons of rolled metal. 
4.  The increased production of cold rolled steel resulted  . . .  improved properties of a cold rolled metal.
II. Дайте русские эквиваленты следующим интернациональным словам:

method, metal, principle, diameter, to start temperature, motor, operation, mass, deformation.
III. Замените подчёркнутые группы слов соответствующими английскими эквивалентами, используя инфинитив. 

1. Чтобы нагреть slabs to the desired temperature they are fed into the furnace. 
2. Для того, чтобы увеличить the production the rolling time in continuous rolling mills was decreased.
3. Для получния the same thickness along the length of the material it is necessary to increase the speed of the ma​terial coming from each stand.
4. Water is used in continuous mills чтобы увеличить the scale from the surface of slabs.

5. During the eighteenth century water-driven rolling mills were used для производства sheets.
Text A.          
THE PLANETARY MILL
The Planetary Mill has been recently developed as an entirely new method of hot rolling metal strip.  The first production unit in the world started rolling mild steel in 1953. A second mill has since been constructed and several more are under construction. In view of its advantages the principle is likely to be used fairly extensively in the fu​ture, on alloy-steels and on some non-ferrous metals.
The first mill was designed, to roll alloy-steels down .040 inches from slabs 1  1/2 to 1  3/4 inches thick and 15 inches wide. The general principles would however apply to any planetary mill.

The outstanding reduction in thickness, possible in on​ly one pass, is due to the unique arrangement of the planeta​ry rolls. Two 20-inch diameter main rolls are driven at 495 r. p. m. Each main roll is surrounded by a cage of 26 - 2 inch diameter planet rolls. The ingoing slab is forced into the gap between the planet roll cages where the main reduction in thickness takes place.
The assembly resembles two roller bearings in which the main rolls represent the inner races, and the material bet​ween the planet rolls represents the outer races. From this analogy it may be seen that as the main rolls rotate at 495 r. p. m., the cage of planet rolls rotates at about 225 r. p. m., with each planet roll revolving at 2,500     r. p. m. In this man​ner a planet roll from each cage rolls over the wedge-shaped end of the slab every 1/100 second, during which time the slab moves forward about .015 inches. This results in the slab being reduced to a thickness equal to the gap separat​ing the two cages. 

The slab is pushed into the planetary roll-bite by a pair of 22 inch feed rolls These in turn, by making a small reduction in thickness of the slab are able to overcome the opposing rolling force (up to 10 tons).
To maintain the continuity of the forward thrust1, the slabs must be butted    end-to–end. A number of pinch rolls be​tween the feed rolls and the furnace runs slightly faster than the mill. When a gap occurs between two slabs, the pinch rolls are closed to engage and accelerate the following slab.

The planetary rolls run continuously and so an induction motor was pi vided. This is started by means of a liquid starter and to provide rapid stopping in an emergency an electrohydraulic brake is automatically engaged.
To allow accurate setting of the rolls as well as fast emergency separation, the motors were designed for two-speed operation. The various generators are driven by a 365 h. p. synchronous induction motor designed to improve the full-lo​ad power factor of the complete installation.

Notes:      1) forward thrust – зд. движение вперёд
Terms to be remembered
brake – тормоз
to butt – зд. замыкание
cage – обойма подшипников 
feed rolls – задающие валки
factor – коэффициент
power factor – коэффициент мощности
gap – зазор, щель (между валками)
inner race – внутреннее кольцо (подшипника)
induction motor –  асинхронный мотор
main roll – главный валок 
mild steel – малоуглеродистая сталь, мягкая сталь
outer race – внешнее кольцо (подшипника)
pinch rolls – протяжные ролики
planetary mill – планетарный стан
toller bearing – роликоподшипник
roll bite – зев валка
rolling force – давление металла на валки
setting – настройка
wedge-shaped – клинообразный
EXERCISES
IV.  Переведите и запомните слова:
arrangement, fairly, to surround, extensively, to resemble, to overcome, to occur, to maintain, to engage, to run, emer​gency, fast, installation.
V.  Просмотрите текст ещё раз и найдите эквиваленты:
с тех пор, ещё несколько (станов) строится, довольно широко, основные принципы, только за один ход, таким образом, задающие валки, обжатие по толщине, движется немного быстрее, непрерывно, посредством, в случае необходимости, так же как и, коэффициент мощности, вся установка.

VI.  Ответьте на следующие вопросы:

1. What is the Planetary mill designed for ?
2. What steel did the first planetary mill start rolling ?
3. Where does the main reduction in thickness take place ?
4. What does this assembly resemble ?
5. Is the speed of rotation of the main rolls equal to that of the cage of planet 
rolls ?
6. In what way is the slab reduced ?
7. What rolls push the slab into the planetary roll-bite ?

8. What is the function of pinch rolls ?
9. For what purpose is an induction motor provided ?

10. What provides rapid stopping of the induction motor in an emergency ?    
VII.   Перескажите текст.

VIII.  Переведите текст без словаря (время – 7 мин.).
Text B.
The planetary mill has many advantages over other mills.

(a)       The planetary mill offers much saving in plant and buil​ding size.
(b)  
To reduce beat loss during rolling the finishing speed of a standard mill would be, say, 2000 ft/min. For an output of, say, 10 tons per hour, the planetary mill could roll at 200 ft/min. The load factor of the standard mill would there​-

fore be about 10% against almost 100% for the planetary mill, resulting in smaller machines, greater overall efficiency (промышленный коэффициент полезного действия) and reduced po​wer costs for the planetary mill.
     (c)
On the planetary mill the initial slab temperature may be somewhat lower than on a standard mill where there is greater heat loss during rolling. The lower temperature re​sults in less oxide scale formation and consequently gives improved quality of strip surface.
     (d)  
The tail end of the strip on the final pass on a stan​dard mill is slightly cooler than the leading end due to a longer period of beat loss. As a result it may be appreciab​ly thicker after rolling. The planetary mill’s continuous ac​tion ensures an even temperature (равномерная температура), resulting in consistent thickness, throughout the strip length.
IX.  Просмотрите еще раз текст и выполните следующие задания:

1. Назовите экономические преимущества планетарного стана. 
2. Сравните влияние температуры на качественные характеристики полосы на обычном и планетарном станах.
Lesson 3.

PRELIMINARY EXERCISES
I.  Прочитайте и переведите:   а) словосочетания и предложения; б) цепочки слов.
a) The latter technique; to turn through 90°; intermediate stands occasionally  preceded by one edging stand; for re-rolling; most modern steelworks. Most steel produced follows two main process techniques. It is common practice to start by rolling narrow strip.
b) Rectangular-section slabbing ingots; continuous mill train; mass production cold strip mills; roll sizes; cold rolling process, five 4-high stands; metal fabrication; water power; power factor.
II.  Переведите предложения, обращая внимание на способы перевода глагола «would».   
1. The general principles of the first planetary mill would apply to any planetary mill. 
2. The earliest steelmakers would have used planetary mills if they had been designed.

3. Mill practice would combine slab heating, roughing mill, transit speeds, etc.
III. Переведите следующие предложения, обращая внимание на предика-тивный инфинитивный оборот. 
1. Planetary mills are expected to be extensively used in the future.
2. Automation is believed to replace part of the responsibi​lities of the human operator.
3. On the planetary mill the initial slab temperature was found to influence oxide scale formation.
Text A.          
STEEL STRIP MANUFACTURE
Over 80% of all metals produced are subjected at one stage or another, to some form of deformation processing. Most steel produced follows two main process techniques, i.e., a technique for the production of sections, billets, bars and rods or for the production of plates and strips.
At the beginning both techniques started with the cast ingot which had been reheated in a soaking pit. The latter technique originally consisted of rolling rectangular-section slabbing ingots in a large 2-high reversing slabbing mill. In one of the passes the slab would be turned through 90° to give some reduction on the edges, the aim being to control shape and width in the continuous mill train. The  continuous mill train usually consisted of four intermediate stands, occasionally preceded by one edging stand and followed by1 a delay table. At present the dalay table between the intermediate and finishing train continues to be an important feature common to almost all hot mills.
In continuous hot rolling mills it is common practice y to start by rolling narrow strip followed by successively increased widths.

Cold rolling mills are known to be designed for re-rolling hot rolled strip. The mass production cold strip mill is believed to be one of the main features of most modern steelworks. A popular tandem line arrangement consists of a decoiler followed by five 4-high stands and a downcoiler.
Roll sizes tend to be about 580 mm. max. dia. for work rolls, 1350 mm. max. dia. for back-up rolls.
Although facilities to roll in the reverse direction are usually incorporated in most cold mills, general practice is to roll only once through the tandem mills.
Lubrication is critical for the success of the cold rol​ling process. 
Notes:      1) followed by  . . .  – за которыми следовал . . . 
Terms to be remembered
billet – заготовка квадратного сечения
    bar– сортовой прокат
back-up roll – опорный валок
ingot – болванка, слиток
cold strip mill – стан холодной прокатки полосы
critical  - решающий
downcoiler – подпольная многороликовая моталка
decoiler – моталка, разматыватель (рулонов)
delay table  - промежуточный рольганг
edging stand – боковая клеть
facilities – оборудование, приспособления
finishing train – чистовая группа клетей
four-high stand – четырёхвалковая клеть
process – технологический процесс
processing – технологическая обработка
plate – толстая листовая сталь
plates – толстые листы
rod – проволока
section –  1. профиль (проката);   2. сечение
slabbing ingot – слиток для прокатки в слябы
two-high reversing slabbing mill – двухвалковый реверсивный стан для про-катки слябов
tandem line arrangement – тандемное устройство
train – группа клетей 
work rolls – рабочие валки
i.e. – id  est – то есть
EXERCISES
IV.  Переведите и запомните слова:
stage, technique, rectangular, width, intermediate, feature, common, successively, to incorporate, to precede, originally.
V.  Просмотрите текст ещё раз и найдите эквиваленты:
на 90°, на том или другом этапе, большая часть выпускаемой стали, продолжает быть, важная особенность, нагревательный колодец, для повторной прокатки горячекатаной полосовой стали, слябы квадратного сечения, промежуточный рольганг, общераспространённое тандемное устройство, промежуточные клети, обжатие по краям, размеры валков, обычно включаются, сопровождаемая последовательным увеличением толщины, только раз, стан массовой холодной прокатки стальных полос, большинство сталелитейных заводов. 
VI.  Ответьте на следующие вопросы:

1. What two main process techniques deal with rolling ? 
2. What does the latter technique consist of ?
3. What does the continuous mill train comprise ?

4. What kind of strip is rolled first in continuous hot rol​ling mills ?
5. For what purpose are cold rolling mills designed ? 
6. Where are cold rolling mills erected ?
7. Are roll sizes of cold rolling mills large ?
8. How many times is the strip rolled through tandem mills ?
9. What factor is critical for the success of the cold rolling process ?
VII.   Перескажите текст.

VIII.  а) Просмотрите текст. О чём говорится в тексте ? (время – 3 мин.).             б) Переведите текст без словаря (время – 7 мин.).
Text B.
During the last few years an increasing amount of attention has been devoted to the development of mills having wor​king rolls of very small diameter, each of these rolls being supported by more than one backing roll. Such units may be described as multi-roll mills.
The advantages associated with the use of small-diameter working rolls are :

(1)   The forces to which the various mill components are sub-jested, and especially the working rolls themselves, become smaller as the diameter of these rolls is reduced.
(2)     The smaller the working rolls the greater is the overall reduction.
(3)     Mills in which such rolls are installed are particularly suitable for the rolling of materials characterised by a high resistance to deformation, as, for example, stainless and other highly alloyed steels, nicke1 and titanium alloys.

(4)      Since small rolls mean a reduction in the sizes of the mill itself, and in the floor space occupied, savings in capital outlay (капиталовложения) might be expected.

(5)    It might be noted that the multi-roll mill will occupy an important place at plants concerned with the rolling of strip materials, especially if these materials are  required in thin gauges, i.e. less than 0.005 in. thick, and if they are characterised by having a high resistance to deformation.
VII.   Составьте план к данному тексту.

Lesson 4.

PRELIMINARY EXERCISES
I.  Переведите предложения, помня о том, что глаголы «to apear» и «to prove» могут выполнять различные функции в предложении и поэтому по-разному переводятся.
1. Bodmer in 1842 appears to have been the first designer of a ring-rolling mill.
2. First hand-driven mills appeared towards the end of the sixteenth century. 
3. Automatic devices prove to be very useful during rolling operations.   
4. Great progress made in the manufacture of sheet and strip proves the importance of this branch of metal fabrication.          
II.  Прочитайте и переведите следующие термины:
Ring rolling, rolling process, railway tyres, production time, material costs, input weight, large-scale production, four-mandrel mill, ring wall thickness, metal-formers, bar ends, two-stage rolling.
III.  Переведите следующие предложения, учитывая, что окончание –ing может иметь три различные грамматические формы:    
1. Причастие I
2. Герундий

3. Отглагольное существительное 
1. At the beginning of this century metal rolling mills were simple and imperfect.

2. Slabs can be only reduced after reaching the desired temperature in the furnace.

3. Different types of ring-rolling mills were developed according to the size of the ring being produced.
4. The first machine for making ring produced shaped bars by bending flat strip into a circular form.

5. When designing a mill the engineer concerned should decide on the dimensions of housings, rolls, bearings, etc.

6. The rolling of metals was know as far back as in the sixteenth century.

Text A. 

ROLLING OF RINGS
Ring rolling is a specialized form of rolling process and its value and virtues do not appear to be ass widely appreciated as they should by metal formers. It is not a new method because railway tyres have long been made by this technique.
The first machine for making rings was constructed in England in 1827; it produced shaped bars by bending flat strip into a circular form with the bar ends being welded to form the ring.

Bodmer in 1842 appears to have been the first designer of a ring-rolling mill to produce seamless rings.
The first attempt in Germany was made by Alfred Krupp in 1849 for the purpose of producing railway tyres; he constructed the first ring-rolling mill in 1858 - 54 and by 1855 – 56 he had modified it for two-stage rolling.

Different types of ring-rolling mills have been developed according to the size of the ring being produced. For the large-scale production of small rings, a mechanical four-mandrel mill is used. It consists of a driven roll and four mandrels mounted on a rotating table whose centre is eccentric to the driven roll.
Ring of medium or large sizes are produced in a small series or as single parts on hydraulic single-mandrel mills. In the case considered, reduction in ring wall thickness and, consequently, an increase in its diameter is achieved by moving the mandrel hydraulically towards the main roll.
During recent years the process has been increasingly applied in a number of fields owing to its technological advantages when compared with other techniques used for the production of ring, e. g. casting, the bending of profiles and the welding of the ends, and forging.
The advantages of ring rolling are a much shorter production time, uniform quality, close tolerances, and especially the considerable saving in material costs – about 90% of the input weight turns into finished product.
Terms to be remembered
casting – литьё
forging – ковка
mandrel – оправка
mandrel mill – стан для прокатки бесшовных труб (на оправке)
railway type – бандаж железнодорожного колеса
seamless – бесшовный
shaped bar – сортовой прокат фасонного сечения
to weld – сваривать
EXERCISES
IV.  Переведите и запомните слова:
value, virtue, appreciate, flat, circular, eccentric, to bend, saving, costs, input profile, ring.
V.  Найдите в тексте все слова с окончанием –ing,  ещё раз их переведите, определяя их грамматическую функцию.
VI.  Ответьте на следующие вопросы:

1. What information does the text carry ? 
2. What proves that ring rolling is not a new method of rolling ?
3. What types of ring-rolling mills are described in the text ?
4. Why is the process increasingly applied in a number of fields ?
5. What are the advantages of ring rolling ?
VII.   Перескажите текст.
VII. а) Просмотрите текст. Какой тип стана описывается здесь ( время – 2 мин.)  б) Переведите текст без словаря (время – 5 мин.).

Plate mills are widely used in rolling practice. These mills continue to be modernized often with the purpose of enlarging the size of the product: 5330 mm wide aluminum alloy plate can be produced on one mill; 5000 mm wide plate is produced on another mill; and several produce plate in the range of 3560 - 4220 mm. Large plates are in demand for welding, for example, to form large-diameter pipe in plant where facilities for spiral welding or narrower strip are not provided and, of course, for shipbuilding and boiler making.  Roll bending is frequently incorporated.

A number of steelworks use a dual-purpose plate mill. Controlled rapid cooling of plates to improve plate strength and to give a finer grain size has received considerable attention. 
RELAX

Bring me sunshine

Bring me sunshine in your smile

Bring me laughter all the while.

In this world where we live, there should be more happiness,

So much joy you can give to each brad new bright tomorrow.

Make me happy through the years.

Never bring me any tears.

Let your arms be as warm as the sun from up above.
Bring me fun, bring me sunshine, bring me love.
Bring me sunshine in your eyes,

Bring me rainbows from the skies.

Life’s too short to be spend having anything but fun,

We can be so content, if we gather little sunbeams,

Be light-hearted all day song.

Keep me singing happy songs.

Let your arms be as warm as the sun from up above.

Bring me fun, bring me sunshine, bring me love.
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