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Г.Ф. Захарова

Методические указания 

по обучению чтению на английском языке

по специальности «прокатка»

______________________________________________________________________________________
§1.

FULLY CONTINIOUS TANDEM COLD MILL

I. Прочитайте и запомните новые термины:

coil – рулон полосового материала

delivery section – секция выдачи (полосы материала)

entry – вход, поступление (рулонной полосы на стан)

high-alloy carbon steel –высоколегированная углеродистая сталь

low-alloy carbon steel – малолегированная углеродистая сталь

Morgoil bearing – подшипник жидкостного трения (фирмы Моргойл)

power rating – номинальная мощность

peripheral rating – окружная скорость

rolling train – линия стана

roll separating force – удельное давление (металла) на валки (при прокатке)

twindrive – двойной привод (отдельно для верх. и нижн. валков)

work-roll changer – устройство для смены рабочих валков

II.  Прочитайте и переведите текст.
Из файла pdf Tandem Cold Mill
Fully Continuous Tandem Cold Mill

Remarkable developments have taken place in the basic design of plants for the production of cold rolled strip in recent years.

In 1976 the first fully continuous tandem cold mill in Europe was designed and constructed in Novo-Lipetsk, USSR. The plant was put into operation in the spring of 1980.

Mill design. Strip, 900 to 1850 mm wide, is either continuously rolled (low-alloy carbon steel) or conventionally cold rolled (low and high-alloy carbon steel). The entry gauge for continuous entry is 1.8 to 4.5 mm and 1.8 to 6.0 mm for conventional operation. Strip thickness in the delivery section is 0.35 to 3.0 mm. Maximum coil weight is 45 tonnes. 

The rolling train consists of five 4-h stands. Roll size is 610/1600 mm dia, 2030 mm barrel length. There is a twindrive on each work roll. The drive power rating is 8200 kw/stand. Maximum roll peripheral speed is 1900 meters/min on stand N5. The back-up rolls are mounted in Morgoil bearings. Roll gap setting on all five stands is obtained hydraulically. The maximum roll separating force is 3000 tons /stand. Automatic work-roll changers are installed on all five stands which permit roll changes while the strip is in the mill. The roll and strip emulsion cooling system is provided too.

At Novo-Lipetsk the new developments can be related to production optimization, mill utilization and product quality improvements. Production has been increased through the use of maximum rolling speeds together with the associated emultion-type cooling system, automatic work-roll changers on each stand and reduced coil sequence time in the entry and delivery sections.

Automation involving three process computers is a new development in mill utilization. The control computers are connected with the optimization computer through a computer linking system.

the 5-stand fully continuous tandem mill at Novo-Lipetsk is used exclusively for the rolling of sheet gauges.

III. Определите по суффиксам к каким частям речи относятся данные слова. 

automatic, automation, emulsion, improvement, changer, hydraulically, conventional, fully, basic, conventionally, thickness, computer, remarkable, significant, facility.

IV.  Ответьте на вопросы.

1. What kind of rolling mill is described in the text?

2. Where was this rolling mill constructed?

3. When was the first fully continuous tandem cold mill put into operation?

4. How many stands does the rolling train consist of? 

5. For what purpose are automatic work-roll changers installed on all five stands?

6. What are the advantages of the new rolling mill?

V. Перескажите текст.  

§2.                                           TUBE PRODUCTION
I.Прочитайте и запомните новые термины.

size (v) – калибровать
pass (n) – калибр, ручей
sinking mill – редукционный стан
stretch-reducing mill – стен для прокатки труб с натяжением

OD = outside diameter – внешний диаметр
roll dressing – шлифовка валка
II. Прочитайте и переведите цепочки слов.
the final hot forming process, uniform tube wall, tube wall thickness, thick-wall tubes, high roll pass accuracy, roll pass dressing, hot rolled tubes, outer surface quality.

III. Просмотрите текст и скажите, какую информацию вы извлекли

(время 7 минут).

Tube production
Today, the final hot forming process in the production of tubes is usually performed on rolling mills with rolls reducing or rising the OD of the tube. The pass formed by these rolls is almost circular. Depending on the objective to be met, these rolling mills can be sizing mills, sinking mills or stretch reducing mills.

In most cases, these rolling mills are of the same type of construction. To obtain a uniform tube wall, the shape of the roll pass must take into full consideration the ratio of the tube wall thickness to tube diameter. Relatively thick-wall tubes require a round shape of the roll pass, while thin-wall tubing demands a more opened pass form. To cover a wide range of ratios of wall thickness to diameter with just one basic design and, thereby, obtain high reductions, multiple-roll stands are being employed, mostly stands using three rolls to form a pass.

The passes are machined into the rolls on specifically developed roll dressing machines. For machining, the rolls remain in the stands, thus assuring highest roll pass accuracy. After a pass is worn, it is remachined, to suit the pass of the next larger stand position. On the basis of this procedure, the stand with the rolls therein forms a unit until the rolls are worn. Roll pass dressing on the earlier mentioned machines assures a machining which is only one tenth of the permissible tolerances applicable in the production of hot roll tubes. This precision machining of the rolls in today’s rigid stands directly determines and insures the OD and other outer surface quality of the finished tube.

IV. Переведите текст со словарем и составьте план к тексту.

§3.                                      ROLL SERVICE LIFE
I. Прочитайте и запомните новые термины.
damage (n) – повреждение

deterioration – порча, ухудшение

fatigue (v) – уставать, изнашиваться

maintenance – эксплуатация, техническое обслуживание

spalling – выкрашивание (валков)

II.  Прочитайте и переведите текст.
Roll Service Life

Backup rolls (subsequently referred to as rolls) in 4 or 6-h mills are used to support heavy rolling loads. Compressive forces repeatedly act on the barrel of the rolls so that, in general, the roll barrel requires outstanding resistance to wear as well as to spalling. As a result, rolls with high hardness have come into use. In selecting rolls, however, specifications should be established which consider mill characteristics, operating conditions and accessory facilities so that optimum roll performance may be fully achieved.

Roll life is generally determined on the basis of the total amount of the material rolled.

Wear and spalling are considered the two leading factors governing roll life. Since the roll surface layer is worn and fatigued during service, the roll is dressed and the fatigue layer is removed after a certain period of time. If the fatigue layer has not been adequately removed, spalling will occur and a large amount of dressing will be required which shortens roll life considerably. It is therefore very important to reduce fatigue damage and to prevent spalling through economically dressing the roll surface.

To prevent spalling, the manufacturer must develop rolls with good spalling resistance, while the user must be familiar with the roll characteristics and maintain the rolls in such a way that optimum performance is obtained.

Since roll characteristics vary widely with differences in hardness, roll hardness must be chosen carefully with consideration of factors such as mechanical properties, operating conditions and accessory facilities, so that optimum roll performance can be realized. In general higher hardness should be selected for hot strip mills, although backup rolls with higher hardness may cause surface deterioration of the work rolls. In such cases, the hardness of the backup rolls must be reduced. Wear resistance increases rapidly with increasing hardness indicating that higher hardness rolls should be provided to insure longer life or less frequent roll changes. When the roll barrel contacts the work or intermediate roll its surface layer wears and fracture occurs in the form of spalling. The prevention of spalling requires both the proper selection of rolls with a high resistance to spalling and appropriate maintenance. When spalling has occurred, it is often uneconomical to dress the whole barrel to remove the spalling thoroughly. Depending on the degree of spalling it is possible to refuse the roll merely by local dressing. However, if an appropriate method of repair is used, new spalling may occur and develop into a fatal fracture.
III. Переведите следующие пары глаголов, обращая внимание на значения приставки re – снова, заново, еще раз, пере-.        

group – regroup

arrange – rearrange

heat – reheat

build – rebuild

form – reform

use- reuse

IV. Переведите следующие прилагательные, обращая внимание на приставки с отрицательным значением.
unlike, unknown, uneconomical, unimportant, unequal, impossible, irregular, disadvantage.

V. Прочитайте текст еще раз и выполните следующие задания:
а) какие факторы влияют на срок службы валков;

б) как предотвратить выкрашивание валков;

в) какое свойство валков способствует повышению их износостойкости.

§4.                        SEAMLESS ROLLED RINGS PRODUCTION
I. Прочитайте и запомните новые термины.
arbor (n) – вал, оправка 

forging – ковка

flatten (v) –раскатывать

pierce (v) – пробивать

pallet – поддон (для грузов)

preform (v) – придавать предварительную форму

punch (v) – пробивать отверстия

seamless – бесшовный

upset (v) -    плющить

II. Прочитайте и переведите текст.

Seamless Rolled Rings Production
Making seamless rolled rings, whether cylindrical or contoured, is a relatively simple process in which steel billets are upset and punched, then roll formed to the desired diameter and configuration.

First, steel billets are cut to length and then heated to forging temperature in a furnace. Each billet is then flattened, preformed and pierced in a large press. The resulting shape is reheated to forging temperature and then rolled on a ring mill.

The rolling process may be preformed horizontally or vertically, and with various types of equipment. But, basically, the operation involves a pressure roll which forms the OD surface. The pierced blank is first placed over the arbor roll, then the arbor roll and pressure roll are rotated, with the distance between two steadily decreased. The resultant displacement of metal causes the wall thickness to decrease and the diameter to increase. When desired diameter and wall thickness are achieved, pressure is removed. After sizing, the rolled ring is placed on steel pallets for subsequent finishing i.e., heat treatment, inspection and testing, and packaging, as required by user specifications. Compared to other forging methods, rolled rings not only save materials and production costs, but also offer great flexibility, since diameters and thicknesses are available beyond the normal capability of other methods.

Notes: OD – outside diameter.
III. Посмотрите на пример:
Q: How can rolled rings be formed?

A: By using a ring mill.
Ответьте на вопросы, пользуясь образцом.
1.  How can steel billets be heated to forging temperature?

2.  How can the rolling process be formed?

3.  How can the OD surface be formed?

IV. Перескажите текст.

§5.                                           SENDZIMIR MILLS                       

I. Прочитайте и запомните новые термины
cluster mill – групповой стан
looping mill – петлевой стан
tension – натяжение
winder - моталка

II. Определите части речи следующих слов, обращая внимание на суффиксы.
hardness, selection, development, rapidly, useful, physical, difficulty, tendency, seamless, microscopic.
III. Переведите следующие слова, обращая внимание на суффикс – er. 
faster, winder, manufacturer, wider, larger, lower (v,a), worker, teacher, higher, roll changer.

IV. Прочитайте и переведите текст.
Sendzimir Mills.

The history of Sendzimir mills goes back to the early 1930’s when Dr. Tadeusz Sendzimir invented, patented and built the first prototype of a Sendzimir mill at the August Schmitz works in Dusseldorf, Germany. On the basis of the first test rolling, a 32-in. wide mill was ordered in 1932 for installation in Poland. That looping strip mill had 4-in. work rolls and 9-in. bearings. There were no winders but only tensioning devices on each side of the mill – all driven from one single main electric motor. In this mill a metal coil of wide width was continuously cold rolled, the ends, after feeding one through the rolls, being joined by welding. Successful rolling of these endless coils depended on the efficiency of the means provided to accommodate the ever-increasing length and on the accurate control of tension applied at various points along the strip. To do this many additional mechanisms were incorporated in the mill.

Several such mills for low carbon steels were built before World War II in France, Great Britain and Poland. All mills, at that time, were manufactured at the August Schmitz works.

During the war, the ZR 14-17 mill at Arinco research laboratories in Middletown, Ohio, was able to roll silicon steel down to very thin gages which enabled construction of airborne radar.

After the war small work rolls were used for rolling stainless steel.

In the nonferrous field the sendzimir mill found its application in the production of high quality and also more sophisticated alloys, such as nickel-silver and phosphorous-bronze. 

These mills have also been successfully used for rolling aluminum and, especially, aluminum alloys for aircraft and automotive application. Exotic metals, bi-metals and precious metals have also benefitted from the qualities which multi-roll mills can offer.

The most common mill type is the 1-2-3-4 cluster assembly, 20h, the ZR 22-50. “Z” is Zimna, Polish for “cold” and ”R” is for reversing, “22” indicates the mill housing section and backing bearing outside dia, “50” is the strip width in inches.

In the future sendzimir mills may be still wider, faster, and more powerful, rolling larger size coils and may be arranged as a 6-stand tandem configuration. The demand will dictate the way the future mills will be designed but better gage accuracy and lower unit costs of production will play an important role among with other criteria which will have to be considered. 

V. Заполните пропуски в соответствии с содержанием текста.
1. The history of sendzimir mill goes back to ... .

2. The first prototype of the mill was built by ... in ... .

3. In this mill ... was continuously cold rolled.

4. After the war ... were used on this mill for rolling stainless steel.

5. These mills have also been used for rolling ... for aircraft and automotive application.

VI. Ответьте на вопросы.
1. Who invented a sendzimir mill?

2. When was the first prototype of the mill built?

3. What did the first sendzimir mill comprise?

4. What kind of steel can be rolled on this mill?

5. What will sendzimir mill be like in the future?

VII. Перескажите текст.

§6.                                   HOT STEEL SLABS ROLLING
I. Прочитайте и запомните новые термины.
crack – трещина

edger – эджер (клеть с вертикальными валками)

scale breaker – окалиноломатель

II. Переведите следующие пары слов, обращая внимание на значение приставки over – сверх-, над-, пере-, чрезмерно.
width – overwidth

estimate – overestimate 

heat - overheat

production - overproduction

time – overtime

weight – overweight

III. Переведите слова с одинаковым корнем, учитывая значение приставок.
to heat: to reheat, to preheat, to overheat, to underheat.

IV. Найдите придаточные определительные предложения и правильно переведите их.
1. The problem of the rolling faces nowdays is the creation of highly efficient rolling mills.

2. The slabs vertical edgers process have already been reduced in thickness.

3. The forces, the various mill components are subjected to, become smaller as the diameter of these rolls is reduced.

V. Переведите следующие предложения, используя русское выражение “чем … тем”. 

1. The wider the initial slab for a finished strip width, the greater the coil weight.

2. The smaller the working rolls the greater is the overall reduction.

3. The lower the initial slab temperature, the less oxide scale formation and consequently the better quality of strip surface.

4. The longer period of heat loss the cooler is the tail end of the strip.

VI. Просмотрите текст и скажите, какую информацию вы извлекли (время – 7 мин.) 

Hot Steel Slabs Rolling

In most modern hot strip steel rolling mills, whether they are continuous or not, the first stand encountered by a slab leaving the reheating furnace is usually an independent ver​tical edger. These stands, known as vertical scale breakers, are driven by motors of 1000 to 2000 hp and are capable of making a reduction in width of 500 to 100 mm even on thick slabs. Reductions of 50 to 75 mm are frequently encountered.
Most of the subsequent roughing stands are provided with attached vertical edgers on their entry side. Although they usually possess motors of smaller horsepower than that which drives the vertical scale breaker, because the slabs they pro​cess have already been reduced in thickness, they are capable of quite large width reductions.

It is common practice throughout the world to use a slab which is considerably overwidth for a particular hot coil width. The main benefit of this practice is that, for the same initial slab thickness and length, the wider the initial slab for a finished strip width, the greater the coil weight. This results in a potential increase in mill productivity. But, with the use of overwidth slabs, heavy edge reductions are required.

The function of the vertical scale breaker is to break the primary scale on the horisontal faces of the slab; the breaking of the scale is to be achieved by subjecting the slab to large edge reductions.
Even with these heavy edge reductions, the scale breaking action of a vertical scale breaker is not complete and is not usually as satisfactory as that of a well operated horizontal scale breaker. During the heavy edge reductions, the rolling pressure on the vertical faces of the slab is high and there is a strong possibility of scale becoming rolled into the vertical faces.
The functionsof the subsequent edging stands include achieving good edge shape and preventing edge cracking again, fairly heavy edge reductions are required.

VII. Выберите утверждения, которые соответствуют содержанию текста.

1. Most of the subsequent roughing stands are provided with ... 

a) vertical edgers on their entry side;

b) winders.
2. The function of the vertical scale breaker is ...
 a) to make the rolling operation faster;
     b) to break the primary scale on the horizontal faces of the slab. 
3. The function of the subsequent edging stands include ...
 a) the formation of edge cracking;

 b) achieving good edge shape. 

VIII. Составьте аннотацию к тексту.

§7.             THE SPALLING OF COLD MILL WORK ROLLS
I. Прочитайте и запомните новые термины.

brittle - хрупкий
hardness — твердость
pinch (n) – продольный закат на листовом металле (дефект прокатки)

quenching - закалка
scrap – лом

tempering – отпуск (стали)

II. Прочитайте и переведите текст.
The Spalling of Cold Mill Work Bolls.
Work rolls used in cold rolling mills must have outstanding wear resistance and very little plastic deformation. Thus, these rolls require a higher surface hardness. To meet these reqire— ments, the rolls, in general, have basic chemical composition of 0,7 to 1,0 % carbon and 1,0 to 5,0 % chromium, plus small amounts of special elements, and are subjected to intensive water quenching and tempering at low temperatures (below 200°C) to provide a sufficient surface hardness of over 90 Shore, there​fore, the roll surface is extremely hard and brittle and thermal​ly unstable.

 In addition, it is highly crack sensitive because of the high hardness.

Modern cold strip mills have been built in larger sizes as well as for higher speed and accuracy. The manufacturing techniques and performance of rolls for the mills have been substantially improved. In spite of the improvement in rolling techniques and roll performance, spalling of roll surfaces, mainly caused by pinching of strip, cannot be avoided.
      When spalling occurs, deep dressing is necessary which results in early scrapping. Therefore, to prevent spalling is of paramount importance.
       To prevent spalling, the manufacturer must develop spall resistant rolls while the user must be familiar with the roll characteristics and maintain the rolls in a manner to prolong roll service life.

III. Перескажите текст по следующему плану:

 1.  The importance of wear resistance of work rolls in cold rolling mills.
 2.  The improvement in rolling techniques and roll performance.  
 3.  Spalling of work roll surfaces.
§8.   
RAPID WORK ROLL CHANGING – PAST, PRESENT AND FUTURE.
I. Прочитайте и запомните новые термины.

shape – фасонная сталь, профиль (кроме квадратного, круглого,                           прямоугольного и шестигранного профилей).

overhead crane – мостовой кран
housing - станина
top - крышка 

cartridge - втулка
to handle – грузить, выгружать
to pull – тянуть, тащить

set – комплект

layout - 1) планировка; 2) схема расположения оборудования

II. Прочитайте и переведите цепочки слов.

improved gage; shape and surface quality; work and roll changes;

older open-top design mill stands; bottom back-up roll; back-up roll changing cylinder; roll changing crew; time loss; present day work roll changing devices; rapid roll changers; individual mill basis; the basic design approach; computer controlled tande   mils.

III. Прочитайте текст, стараясь понять го содержание; расскажите о смене валков на прокатных станах, пользуясь вопросами в конце текста.

Rapid Work Roll Changing - Past. Present and Future

Increased demand for improving gage, shape and surface quali​ty requires more frequent roll changers. The time needed for making these roll changes considerably reduces the utilization time and production of a rolling mill. Therefore, rapid changing of work rolls is important for all rolling mills which roll steel or other metals to a finished product such as bars, shapes, plates, hot and cold strip.
In the past, work roll changes were made generally by over​head mill cranes with several different methods being employed:
   - Older open-top design stands permitted the rolls to be lifted out vertically after the housing tops had been opened. This method was suited only to 2 and 3-h mills since work rolls could be lifted individually or in combination in a cartridge.
  -Entire mill stands were exchanged with completely preassembled spare stands. The limitation of this method included the high cost of spare stands, the cost of large cranes and buildings to support them.

  - The use of auxiliary tools. With this method normally only one roll was taken, out at a tine, although some units could handle a pair of work rolls together. However, they were expensive, difficult to operate and required specially adapted cranes.
  - Two work rolls were pulled by overhead crane or hydraulic cylinder with the work rolls riding on top of the bottom back-up roll. After the exchange of the work rolls, the set was transfer​red back into the stand in the same manner. Because of the slow speed of the back-up roll changing cylinder this method was a slow procedure, especially when several mill stands were involved.
With all four of these methods, changing one individual stand was relatively fast. Depending on the skill of the roll changing crew and crane operator, roll changes were performed within 10 to 15 min. Tne real time loss occurred when more than one stand of a tandem mill was changed. Losses of more than I hr production time were not uncommon. 
Present day work roll changing devices are of various designs. All of them are, to a large extent, independent of the mill crane during roll changing. If all stands of a tandem mill are equipped with rapid roll changers, a changing time of approximately 5 to 6 min can be expected, regardless of the number of stands to be changed.
All mills have always been sufficiently different in design and layout, therefore, standardization of roll changing devices has not been developed. Optimum designs are investigated on an individual mill basis. The basic design approach is deter​mined by its application to either a new or existing mill, and the amount of automation desired.
No new mill should go into operation without some type of rapid roll changing. In the future, computer controlled tandem mills will be built that permit rapid roll changes on the fly.
Notes:  on the fly - нa на ходу
IV. Вопросы
1. Why are frequent and rapid roll changes required? 

2. In what ways were work roll changes made in the past? 

3. What are present day work roll changing devices? 

4. What mills will be built in the future? 

V. Сделайте письменный перевод 2,3,4,5 абзацев.
VI. Составьте краткую аннотацию к тексту.

§9. 
I. Письменно переведите текст со словарём (время - 40 мин.)

Experience has shown that lubrication of steel mill equip​ment can be a critical factor in encreasing production, redu​cing delays and lowering operating and maintenance costs. In order to create new types of lubricants it is necessary to de​velop and apply new lubrication technology.

In service the lubricant is subjected to two types of changes: a charge brought about by the lubricant itself, often referred to as a chemical change, and a change due to outside factors. Chemical changes resulting from oil oxidation cause increases in viscosity (вязкость), in addition to darkening the lubricants colour. The rate of oxidation depends on teomperature, time and the type and quality of the lubricant.

Contamination in a steel mill environment consists of heat, air, dirt, water and other lubricants. The two types of changes are interrelated and significantly effect the service life of the lubricant.

Generally lubricant samples are submitted to the laboratory to determine whether the lubricant is in a satisfactory condition for continued service in a critical application or whether the condition of the lubricant is the direct cause of an operational problem.
II. Составьте план к тексту. 
III. Придумайте заголовок к тексту.

§10.
I. Просмотрите текст (время – 5 мин.) Какая новая тенденция обсуждается здесь? Каковы особенности новой тенденции?

Unmanned operation technology for a hot strip mill.
        In 1969 Nippon Kokan (Japan) launched a comprehensive re​novation project which transformed the Kokan works into an ultra​modern steelmaking complex with an annual production of 6 mil​lion tons of steel.

        Construction of a hot strip mill which was to be the main facility for rolling one half of the steel production was the key part of the project.                          

        The basic philosophy of the project was to achieve high productivity, energy and resource savings and maximum environ​mental protection. The hot strip mill was, therefore, designed to achieve fully automated operations. This goal was realized by rational layout of the rolling mill and automation of each facility using computer application techniques. Nippon Kokan was the first steelmaker to introduce unmanned operation of slab and coil sections. This achievement greatly improved pro​ductivity and saved considerable manpower in scheduling (paзработка графика), transportation and management divisions. It was also the first hot strip mill constructed with full automation of all the processes. Developing unmanned operating techniques required an entirely new type of management. Since the very beginning in May 1979 the hot strip mill has operated smoothly with the world's highest productivity. Other results included shortened production time, energy savings and high-quality products.
II. Переведите текст со словарём (время - 40 мин.)

§11.                                                     ROLLING
I. Прочитайте и запомните новые термины.

bridle rolls – ролики натяжного (петлевого) устройства 

convex – выпуклый
cooling bed - холодильник
even - равномерный

edging mill – эджер

inhibitor – замедлитель

jobbing mill – мелкосортный или среднесортный стан

merchant mlill – сортовой стан для прокатки простых профилей небольших    размеров

oblong – продолговатый, удлинённый 

pickling - травление 

pilger mill – пильгерстан

sag (v) – провисать, прогибаться

shearing machine – разрезающее устройство
slitting machine – устройство для продольной резки рулонной полосы
II. Прочитайте и переведите текст.

Rolling.
Mild-steel products such as plates for ships and pressure vessels, sections for bridges and other metal structures, aietal sheets for car bodies, and rails are rolled in rolling mills to reduce or otherwise alter their cross-section. Mild-steel (MS) pipes, too, are often produced by rolling.

The basic form in which steel from the furnace reaches the rolling Bill is the ingot. An ingot may be defined as a block of metal as cast in a mould; it is generally oblong and of square cross-section. Ingots are rolled in a cogging mill (blooming mill), which consists basically of a pair of plain rolls capable of rotating in either direction. As the cross-section of the ingot is reduced it be cones a bloom, billet, slab or sheet bar. Also heavy sections and bars are frequently rolled direct from the ingot. The chief distinction between blooms and billets is in cross-section area, billets being smaller. Blooms or billets may be square, rectangular, round, gothic (i.e. square with slightly convex sides) or of any other shape required* Slabs are rectangular, at least 1,5 thick, with a width generally more than twice their thickness.                                    '
Sheet bars are rolled through special rolls to give a sec​tion which facilitates further processing in the sheet mill. Rolling mills may be described according to the following criterial:    

Application (e.g. strip mills, plate mills, bar mills). 

Flow of material (reversing mills, continuous mills. In re​versing mills the steel moves to and fro, whereas in continuous mills it passes only once through each pair of rolls).          

Number of stands (i.e. housings in which the rolls are mounted. In continuous mills the stands are generally arranged in tandem fashion or staggered with approach or transfer tables with live rollers to give a continuous process).   

Number of rolls superimposed above one another. (A four-high mill, for instance, has four rolls in vertical arrangement).
Number of passes (i.e. the number of times the material passes through the mill. If, for instance, the material is re​versed once, it undergoes two passes).
Hot or cold rolling. (Hot rolling enables larger sections to be shaped with less effort than cold rolling. It does, however, have certain disadvantages: the metal must, for instance, be reheated whenever the temperature drops below a certain limit;

it may be difficult to keep the hot products straight during handling, and since hot metal oxidises readily, the surface of the material is dull and subject to scale).
Some mills have special names, e.g.:
Jobbing mill. Small hand-operated mill for handling highly specialised steel required in relatively small quantities.
Merchant mill. Mills in which the material is normally hand manipulated to and fro between the rolls. They are generally used for the production of bars of more intricate shape and for products in which a specially fine tolerance is required.

Pilger mill. A mill used for rolling seamless tubes in which a preformed tube mounted on a mandrel is moved, to and fro in steps, according to a special rhythm.
Universal mill. Such mills are used for special products. They are equipped also with vertical rolls.
A number of machines are associated with rolling plant. These includes:
Bridle rolls for changing the strip tension.

Coiling, uncoiling and recoiling machinery for strip. 

Cooling beds to ensure even cooling  of rolled bars etc.

Edging mills. These serve not only to control the width of strip but also to consolidate its edges and loosen surface scale. 

Furnaces in which the slabs or billets etc. are reheated to rolling temperatute.
Handling plant such as overhead cranes, conveyors etc.      

Levelling equipment to straighten strip which is sagging, etc. 

Picklers. Pickling is the process of removing scale from the metal surface by immersion in a solution of hydrochloric or sul​phuric acid. (To minimise attack on the metal, it is usual to add an inhibitor which forms a protective film over the descaled areas).
Shearing  machines for cutting to length. 

Slitting machines for longitudinal slitting.

The main products of rolling mills are plates, sheets and strip, bars (round, square, oval, hexagon, flat, etc,), sections, tubes or pipes (seamless, welded, cold or hot finished, etc.), wire rod, etc.
III. Укажите, какие предложения и слова в тексте выражают следующие:

а) определение;

б) четырехразмерную форму;

в) возможность;

г) применение;

д) производимые операции.

VI. Ответьте на вопросы:

1. What products can be rolled in rolling mills?

2. What is an ingot?

3. How can rolling mills be classified? 

4. What is the difference between reversing and continuous mills?

5. Wnen is hot rolling used?
6. Which mill is used for special products?

V. Составьте план текста и перескажите его.
VI. Составьте краткую аннотацию к тексту.

§12.                                   SUPPLEMENTARY TEXTS
I. Прочитайте новые термины.

blast furnace – доменная печь
trunkated - усечённый
sholl -  корпус (например резервуара)
airblast – сильная струя воздуха
facility -  зд. оборудование

II. Прочитайте текст и кратко расскажите его содержание.

   Part I.

        American steel industry – Past, present and future.
For a 200-year period prior to the Civil War, America had what can be accurately described as a small iron industry. In 1645, the country`s first blast furnace was built. Iron produc​tion spread slowly through the north central states with the construction of blast furnaces. The early blast furnaces, which were built of stone and resembled trunkated pyramids, gave way at the beginning of the I9th century to cylindrical iron shells lined with brick. In the 1950's, the air blast was heated, making greater and faster production possible. The early furnaces pro​duced 2 to 5 tons of iron a day as opposed to 50 to 40 tons a day by mid-1800's.
By I860 iron production throughout the U.S. totaled 987,000 tons while steel output, produced principally by the crucible process, amounted to 11,000 tons.

Steel production beginnings.
The first continuous commercial pneumatic steel facility which operated successfully was installed at Wyandotte, Mich., in 1864. This was called the bessemer process after its inventor Henry Bessemer, an Englishman.

The number of bessemer plants increased rapidly so that, by I876, 13 had been built. In 1880 output of bessemer plants in operation in the U.S., rose to 1,2 million tons and the in​dustry was firmly established*
During the early years of the steel industry's operation, virtually all the output was rolled into rails. For example, in 1870 there were 42,000 tons of steel produced from which 54,000 tons of rails were rolled. By 1880, the steel rail was rapidly replacing the iron rail.
Throughout the 1880's rails continued to be the dominant steel product as the era of transcontinental railroad construc​tion placed an extremely heavy demand on the iron and steel in​dustry, not only for rails but also for car and locomotive buil​ding materials. As steel output grew to 4,1 million tons by 1890, other uses developed. These included the construction industry which made significant progress during the period. In 1884 one of the world's first skyscrapers, a 10-story building, was com​pleted in Chicago using structural steel.
Shipbuilding became another substantial steel consumer as   the regenerated U.S. Navy involved the construction of 40 vessels made of steel.

In the mid-1890's the U.S. surpassed Great Britain in steel production to lead the world, a position which it held until 1974.

Nowdays the U.S. steel industry moves down to the third place - USSR is first with 168 million tons and Japan is second with 122,8 million tons.

III. Вставьте слова соответствующие содержанию текста.

	1.  The early blast furnaces were built of ... 
     and resembled ... 

2.  The ... process was called after its inventor Henry      

     Bessemer.

3.  At the beginning of the steel industry`s operation all of   

     the output was rolled into ...

4.   Steel was used both in ... and in...

5.  Nowdays the USSR is ... and the USA is ... in steel     

     production.
	the first
bessemer

rails

stone
the construction

industry

truncated pyra​mids

shipbuilding
third


IV.Прочитайте текст ещё раз и выполните следующие задания:
1. Укажите в каком году была построена первая доменная печь.

2. Объясните чем вызвано повышение производства стали в 1880-90гг.

V.Составьте план к тексту.

§13.
I. Прочитайте новые термины.

open hearth – мартеновская печь
cold-reduction mill – стан холодного редуцирования (труб) 
coil – рулон (полосового металла)
hot rolled coil – рулон горячекатаной полосы
II. Прочитайте переведите текст.
Part II                        
American Steel Industry - Past, Present and Future

As the industry grew the amount of capital required for the construction of facilities, such as blast furnaces, bessemer converters, open hearths and rolling mills, increased to a point where it was no longer possible for individual persons to raise the necessary funds for the construction of a complete steel plant. Thus, the iron masters, who operated small blast furnaces were replaced by corporations. The larger and most powerful was the Carnegie Steel Co. The second largest combination was the Federal Steel Co. formed by the Morgan interests.
After the turn of the century, the steel industry grew rapidly to supply the nation's steel requirements. In the years between 1899 and 1905, many of today's large steel corporations were formed. These included National Steel Co., the Youngstown Sheet and Tube Co., the American Rolling. Mill Co., now Armco Inc, etc.

In the first 20 years of the present century, the bessemer process gave way to the open hearth, the iron and steelmaking units became larger.
 
 In the 1920`s with the growth of the automobile industry the steel industry underwent a revolutionary change. It had been known as a producer of heavy products including rails, structu-rals, plates and. pipe. However, as the automobile industry expan​ded from a production of 2.2 million vehicles in 1920 to 5.5 miliion in 1929. Its demand for steel sheets increased enormously. The industry produced sheets on hand mills and so, it could not meet the automobile demand.

Thus, a new rolling process, the continuons hot strip mill was developed. Armed continued to develop the hot strip mill for the production of sheets. By 1929 there were 7 hot strip mills operating in the industry. The continuous hot strip Bill was a major technological advance which revolutionized sheet rolling in the steel industry.
General growth in the 1920's brought output to 63 million's tons by 1929. This period of expansion was followed by the 1950's a period of deep depression. Steel output dropped as low as 15 billion tons in I952. Almost all the major companies installed hot strip mills, while cold-reduction mills (which reduced the hot rolled coil and improved its surface) were also installed by a number of companies in the 1930's. Light flat rolled products constituted 35 to 40 % of steel industry output during the I950's.
III. Найдите в тексте интернациональные слова и дайте им соответствующие русские эквиваленты.

IV. Просмотрите текст ещё раз и опровергните или подтвердите данные утверждения.

1.  Steelmaking facilities such as blast furnaces, bessemer converters and open  

     hearths became to be widely used for the production of steel.

2.  The open hearth process gave way to the bessemer in the steel industry.

3.  The demands for steel sheets increased with the growth of the automobile   

     industry.
4.  The continuous hot strip mill was developed for the produc​tion of sheets in 
      the 1920's.
5.  Steel output increased in the 1930`s.
V. Составьте план к тексту.
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