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§1. Предтекстовые задания 
I. Прочитайте слова и найдите в словаре значения незнакомых вам слов.
achive, close to, exceed, essentially, introduce, improvement, interaction, investigation, level, loss, particularly, rapid, relationship, reveal, tie (v)
II. Запомните значения следующих слов и словосочетаний.
beat out - ковать, отбивать
closed dies – закрытые штампы.       .
consolidation - затвердение, укрепление
critical part  - важная часть
conventional -  стандартный
grain - зерно
hydraulic press -  гидравлический пресс
heat treatment   - термо-обработка
procedure -   процедура
machining -     механическая обработка
sophisticated equipment -   сложное оборудование
III. Запомните все значения глаголов.
develop – совершенствовать, разрабатывать, конструировать, излагать, выдвигать, проявлять (интерес)
introduce – вводить, внедрять, знакомить

improve – улучшать, совершенствовать

provide – обеспечивать, предусматривать

IV. Определите по суффиксам, к каким частям речи относятся следующие слова, от каких частей речи они образованы и переведите их.
maker, requirement, designer, equipment, sufficiently, operation, structural, improvement, essentially, interaction, deformation, greatly, particularly, measurement

V. Переведите предложения, обращая внимание на функцию слов “that”, “those”.

1. Before forging steel be heated to the highest possible temperature which must be lower than that at which burning begins.

2. That blacksmith equipment was replaced by modern sophisticated equipment is a well - known fact.

3. It is the problems of the conventional procedures that this article deals with.

4. The most common types of pneumatic hammers are those, dri​ven by an individual electric motor.
Text  1.
The Present Status of Conventional Die Forging. Introduction.

For more than thirty years, the forging industry has met the requirements of forging engineers by the use of stan​dard deformation procedures. Critical parts have been made during this period by both hydraulic press and hammer. New requirements have been introduced to meet demands1 for increased safety levels and material economy. For instance, rapid prog​ress has been achieved in manufacturing and hammer forging titanium alloys to meet the new requirements1, improved procedures for temperature measurement and control having been introduced, in investigation into the effect of thermo-mechanical deformation on the properties of hammer forged Nickel alloys has been carried out too. But the purpose of this pa​per is to consider the status of the conventional procedures.

General outline 
From Bronze Age man beating out swords and ploughshares with his piece of stone tied to a stick, to modern sophisti​cated equipment, the forging industry has kept pace with2 de​mands of civilization. So, naturally, when the jet engine same into being3, it was to the forging industry that the ma​kers turned for their critical parts, more particularly to the closed die forging industry. Demands are now made of the forge industry far beyond its original purpose which was to convert material of a uniform section into a shape sufficien​tly close to that of the final part in order to minimize the metal loss during machining. During this operation, some con​solidation and structural improvement was obtained and a grain flow developed, the net result being to produce a part having properties superior to those which would have been machined from a bar of the fall section. It .should be said that final properties are obtained by beat treatment and are essentially unaffected4 by the type of forging process emp​loyed, no harmful effects being introduced by the process. Studies of the interaction of deformation and heat treatment have revealed that greatly improved properties can be obtain​ed in many materials, particularly nickel base alloys, by a proper relationship of the two processes. 

Notes:

1. to meet demands, to meet requirements - 
удовлетворять требования,
потребностям
2. has kept pace with - не отставая от
3. came into being - вошли в употребление
4. are unaffected - не затронута

Упражнения
I. Заполните пропуски подходящими словами из активного словаря.
1. Improved procedures for temperature measurement and control (были внедрены).


2. Critical rotating parts have been made during this period by both (гидравлическим прессом and молоток).

3. When the jet engines (вошли в употребление) it was the closed die forging industry that met the requirements of the engine designers.

4. Studies of the interaction of deformation and (термообработка) have revealed that greatly improved properties can be obtained in many materials.

II. Переведите предложения, обращая внимание на условные предложения.
1. If we placed several kinds of matter on a hot stove, we should find that same would get hot sooner than other.
2. If the temperature of the forging falls below the forging temperature, work on it must be stopped and the forging reheated to the required forging temperature before work is resumed.
3. Had the forging been completed after the first pass it would have been withdrawn and sheared off (отрезать) the bar at once.

4. Had the hammering been applied to two opposite sides of the steel ingot, it would have caused spreading and produced a flat “cake”.

III. Разберите подчеркнутые в тексте предложения, проанализируйте грамматические структуры.

IV. Подготовка к изложению текста.

1. Укажите а) основную, в) второстепенную и с) не освещенную в тексте проблему, основываясь на следующих утверждениях:
1)  The main purpose of this paper is to consider the revolu​tionary processes such as isothermal forging, forging of powder metallurgy.

2) An investigation into the effect of the thermomechabical deformation on the properties of hammer forged Nickel alloys is the item of this article.

3) The purpose of this paper is to consider the status of the conventional procedures.

2. Определив основное содержание текста, найдите в тексте предложения, раскрывающие его.

3. Какую новую информацию вы узнали, прочитав текст?

4. Сократите до минимума предложения, раскрывающие основные проблемы текста и используйте их для пересказа.

5. Составьте аннотацию текста на русском языке.
6. Перескажите текст на английском языке.
V. Сделайте письменный перевод текста на русский язык со словарем, используйте данные текста в качестве добавления и пересказу основного текста. Время 30 мин.
All forging processes function by application of pressure to metal to deform it to shape. The method of application of the deforming energy any be by gravity, assisted in some cases by other forces such as steam or air pressure or the iner​tia of a flywheel. Alternatively the pressure may be applied by hydraulic fluids, wedges or crankshafts. The various processes differ significantly in mode and rate of deformation and selection of the appropriate processes is generally gover​ned by the else and type of product and the desired forging route. Operations requiring large changes of section e.g. the manufacture of turbine and compressor rotor discs, are normally carried out on hammers or hydraulic presses.

These alternative procedures, that is hammer and press, subject the metal to fundamentally different deformation pro​cesses, the former operates by the application of successive blows, each deforming the material closer to the final form sad the latter applies a continuous pressure to complete the deformation in one squeeze. The modes of energy absorption by the material being forged differ markedly between the two processes. 
VI. Переведите текст без словаря. Какую новую информацию вы получили из текста А? Перескажите текст В.
Text A.
Gas Turbine Engines currently in production make use of Titanium and Nickel bass alloys for many critical rotating parts, generally the former in the Compressor emotion and the latter in the Turbine. Forgings required for these components vary from as small as 4 Kgm up to 400 Kgm in weight. Amongst materials common to the whole range of engines are Titanium alloys and Waspaloy.
Text B.
Forging is the process of shaping heated metal by the ap​plication of sudden blow or steady pressure. A metal such as steel can be shaped in a cold state bat the application of heat makes permanent deformation easier, forging may, be done by hand or by machine, forging by machine involves the use of dies sad la generally used in mass-production; hand forging is employed for small quantity production and for special work, forging is sometimes called the mechanical treatment of steel, because if properly, carried, oat, it not only produces the correct shape, but improves the structure and physical characteristics of the steel.
§2. Предтекстовые задания 
I. Прочитайте слова и найдите в словаре значения незнакомых вам слов.
adopt, affect, capable of, cost, composition, ensure, exhibit, incorporate, range, resistance, related to, satisfy, sequence, vary.

II. Запомните значения следующих слов и словосочетаний.
forging – ковка, поковка

blocker-type forging – поковка типа блока
closed-die forging – штампованная поковка

hammer upset forging – поковки, полученные осадкой на молоте

multi-ram press forgings – поковки, полученные на многоползунных штамповочных прессах
open-die forging – поковка, полученная в открытых штампах
upset forging – поковка, полученная высадкой

draft – штамповочный уклон

finish (v) – окончательно обрабатывать

inferior – худший (по качеству)

post – forging operation – отделочная операция
processing – обработка 
tolerance – допуск

stress – напряжение

stock – полуфабрикат

wrought structure – обработанная структура, обработка

III. a) Переведите, определяя по суффиксам, к каким частям речи относятся следующие слова:

avoidance, attainment, acceptable, closeness, closely, dimensional, reduction, availability, composition, favorably.
b) Определите по префиксам разницу между словами:

underheating и overheating

Text  2.
Factors Affecting Properties of forgings.
The strength, corrosion resistance, and other important properties of a forcing cap be affected favorably or adver​sely by the processing sequence, the forging temperature range to be discussed later, and the type of forging produced (closeness to finish dimensions).

Processing Sequence. The processing sequence adopted for production of a given forging will vary, depending on the chemical composition of the alloys type of forging (blocker, conventional or other), cost, availability of equipment, and number and kind of post forging operations required. The proc​essing sequence should incorporate planned materials control at all stages. Correct processing will ensure attainment of preferred grain direction, avoidance of underheating or over​heating during forging, and adequate hot working and reduc​tion, particularly in the final stage of forging. The for​ging sequence used should result in a forging with an accep​table wrought structure, capable of satisfying all requirements.

Type of Forging. Forging are classified in several ways, beginning with the general classifications "open-die" and "closed-die" forgings. Forgings are also classified in terms of the "close-to-finish" factor, or the amount of stock (cover) that must be removed from the forging. by machining, to satisfy the dimensional and detail requirements of the finished part, finally, forgings are further classified in terms; of the forging equipment required for their manufacture, as, for example, hammer upset forging, ring-rolled forging, and multiple-ram press forging.

Of the various classifications, those based on close-to-finish factor era most closely related to the inherent properties of the forging, such as strength and resistance to stress corrosion. In general, the type of forging that requires the latest machining to satisfy finished-part requirements has the beat properties.  
Thus, a finished part machined from a blocker-type forging will usually exhibit mechanical properties and corrosion characteristics that are Inferior to those of a part made from a close-tolerance, no draft forging.

Note: in term -  с учетом (здесь), через
Упражнения

I. Ответьте на вопросы.
1. What can the strength, corrosion resistance and other im​portant properties of a forging be affected by? 
2. Does this article deal with all the three factors affecting • the properties of a forging? 
3. What two factors does this article touch upon? 
4. What does the processing sequence adopted for a particular forging depend on? 
5. What does correct processing ensure?
II. Выберите из правой колонки термины, характеризуйте различные типы поковок, согласно следующей классификации:
	1. General classification     
	1. hammer upset forgings

	2. In terms of the "close-to finish" factor
	2. open-die forgings

	3. In terms of forging equipment
	3. multi-ram press forgings

	
	4. ring-rolled forgings

	
	5. blocker-type forgings

	
	6. closed-die forgings



III. Переведите следующие словосочетания взятые из текста:

 a) range, planned materials control, correct processing, acceptable, wrought structure, dimensional and detail requirements, finished-part requirements
b) последовательность обработки, химический состав, надежность оборудования, конечная стадия ковка, лучине свойства, тем​пература ковки, сопротивление коррозии. 
IV. Пересмотрев текст, обратите внимание на формы и функции причастий и герундия. 
V.Переведите следующие предложения, также обращая внимание на формы причастия и герундия.
1. When forging with power hammers, the, deformation of the heated metal occurs as a result of either repeated blows, or of gradually applied pressure.
2. As regards the degree of utilization of energy, steam hammers are far from being perfect machines.

3. Before being allowed to operate a furnace, workers must be thoroughly instructed in these rules.
4. Drop hammers include all power driven hammers in which the ram, after being raised to a definite height, falls freely under its own weight. 
VI. Переведите текст со словарём письменно.Время 20 мин. Найдите  в тексте информациию, объясняющую сущность слова "forgeability".
Forgeability and Forging Temperature. The term "forgeability" denotes both the power required to deform a metal, and the ability of the metal to deform in the forging temperature range without damage, maximum resistance to flow occurs at the finish forging temperature. Increased sensitivity to rupture during forging is most often associated with increased resis​tance to deformation.

Forgeability is also influenced by the range of temperature within which the work metal can be forged without degra​ding the mechanical properties or the integrity of toe final part. The lower limit is the temperature at which the increased resistance to deformation exhibited by the work metal can lead to cracking. The upper limit is the temperature above which unacceptable metallurgical reactions such am incipient melting, phase transformations, excessive grain growth, and changes in chemical composition can occur, forging below or above the recommended forging temperature limits may have harm​ful effects on mechanical properties, and could cause failure of the part in service as the result of internal stresses deve​loped during forging.

Note: without degrading the mechanical properties - не ухудшая механические свойства

VII. а) Переведите текст без словаря. Время 7 минут.
в) Какую новую информацию вы получили?
A recent advance in the forging of titanium alloys has been the introduction of beta forging. Traditionally, alpha and alpha-deta titanium alloys have been forged at temperatures just below the beta transus. However, it has been determined that performing the blocker operation at a temperature in the bet field, and performing the final forging operation at a temperature about 25 F below the beta transus, can produce a product with improved mechanical properties. 

alpha-beta – a-b – структура (кристаллическая решетка)

beta transus – полиморфное превращение

temperature in the beta field – температура полиморфного превращения

§3. Предтекстовые задания 
I. Прочитайте слова и найдите в словаре значения незнакомых вам слов.
blow (v.n.) capacity compress, desire (v) derive, impart, impose, suit (v).

II. Запомните значения следующих слов и словосочетаний.
assembly – узел, механизм

anvil – шабот, наковальня

air clutch – пневматическая муфта

bottom dead center – нижняя мертвая точка
drive shaft – ведущий вал, приводной вал

exert a force – оказывать давление (усилие)

gravity drop hammer – штамповочный молот простого действия

single-acting forging - штамповочный молот простого действия
fasten – прикреплять к чему-либо

low profile forging – простая поковка

piston rod – шток 

power drop hammer – молот штамповочный
rated size – номинальный размер

stroke – ход 
trimming – обрезка

squeeze – сдавливать

weighted ram – падающие части

III. Заполните пропуски глаголами из списка.

incorporate – включать в себя

fasten – крепить

impart – сообщать

impose – налагать, спускать

derive – происходить от

exert – оказывать, осуществлять, выводить
1. Conventional drop forging hammers … a weighted ram when it moves vertically in a downward stroke … a striking force against a stationary component.

2. When forging dies are ... the weighted ram and the anvil assembly, the striking force is … on the workplace.

3. Gravity drop hammers ... their downward force entirely froe the force of gravity.


4. The ram moves in a vertical direction and ... a squeezing action on the work metal.
5. Mechanical presses, are driven by a motor and have a foil eccentric type of shaft that ... a constant stroke to a ver​tically operating ram.
Text  3.
Forging Hammers.
Conventional drop1 forging hammers incorporate a weighted ram that, when it moves vertically in a downward stroke, exerts a striking force against a stationary component of the anvil near the base of the hammer. Forging died being fastened to the weighted ram and the anvil assembly, and a work-place being placed between them, the striking force is imposed on the work-piece, causing it to deform plastically with each successive blow, thus providing a forged configuration.
Power Drop and Gravity Drop Hammers. Power drop hammers are equipped at the top with a cylinder, a piston and a piston rod that is attached to the ram and that is powered by steam or compressed air. The piston is used to raise the ram and movable die to the desired height and to add force to the force of gravity on the downstroke. These hammers range in rated alee from 500 to 35,000 lb. In general, they are used to pro​duce medium-size to large open-die and closed-die forgings. Gravity drop hammers derive their downward force entirely from the force of gravity , mechanical means raising the ram for the succeeding stroke or blow. Gravity drop hammers typically have a falling weight, or rated size, of 400 to 10,000 lb and are used in the production of smaller and lighter open-die or closed-die forgings.
Forging Presses.
Conventional presses incorporate a ram that mc-is in a ver​tical direction to exert a squeezing action on the work metal. Such presses develop fax less noise and vibration, than hammer. Depending on their actuation, forcing presses are clas​sified as mechanical or hydraulic. Maximum capacities, excee​ding those of the largest steam hammers, axe developed by hydraulic presses. In general, presses can produce all of the types of forgings produced by hammers.

Mechanical presses are driven by a motor and controlled by an air clutch they have a fulleccentric type of drive abaft that imparts a constant strode to a vertically operating ram. Because of the abort stroke, mechanical presses are best suited for low-profile forgings. Presses ere rated on the maximum force they will exert at 3/8 or 1/4 in from bottom dead center. Capacities typically range from about 300 to 8000 tons. In smaller sizes (50 to 250 tons), they are widely used for trimming forgings produced on other types of equipment, as to Hydraulic Presses they produce close-tolerance forgings. Capacities of hydraulic presses are known to range from 300 to 50000 tons. 
Упражнения
I. Определите какие абзацы текста отвечают на следующие вопросы:
1. What exerts a striking force against a stationary component of the anvil near the base of the hammer?
2. What is the piston used for?
3. What hammers are used in the production of smaller and ligh​ter open-die or closed-die forgings? 
II. Выпишите предложения, в которых дана сравнительная характеристика ковочных молотов и ковочных прессов. 
III. Переведите письменно следующие словосочетания:

1. a weighted ram, a striking force, at the top of, failing weight, conventional presses, squeezing action, air clutch, capacity of hydraulic presses.

2. с каким последующим ударом, нужная (необходимая) высота, номинальный размер, вообще, в зависимости от, лучше всего подходит, широко используется, что касается.
IV. Изложите содержание текста на английском языке, используя активную лексику.

VI. Переведите предложения, обращая особое внимание на слово “force”.

1. In pneumatic hammers the rams fall not only under their own might but are also forced to fall by the action of compressed air above the piston.

2. The force of the blow is controlled by a handle which adjusts opening of the valve through. a system of levers.

3. During the upward stroke the piston of the working cylinder compresses the air in the upper part of the cylinder and forces it through the upper charmed into the working cylinder. 
VI. Переведите подчеркнутое в тексте предложение с независимым причастным оборотом.

VII. Прочитайте текст без словаря. Дайте техническую характеристику молота со встречным ударом.
Counterblow hammers develop striking by the movement of two rams that approach simultaneously from opposite direc​tion and meet at a midway pointy. The rams are capable of striking from 100 to 200 blows per minute; they develop combined velocities equivalent to about 11/2 times the normal hammer velo​cities .Capacities of six large power drop and counterblow hammers, ranging in rated else from 25,000 lb to 125,000 mkg, are related to the production of blocker-type forging in titanium alloys and low-alloy steels.

§4. Предтекстовые задания 
I. Прочитайте слова и найдите в словаре значения незнакомых вам слов.
acceptable, benefit,, considerable, favorably, fit (a) precision, slight, subsequent, rate, rather, require.
II. Запомните значения следующих слов и словосочетаний.
automatic cold heading – автоматическая холодная высадка
conventional forging – традиционная ковка

extrusion – штамповка с вытяжкой

flash – заусеница

hot forming – горячая штамповка

preform – заготовка

rough shape – шероховатая поверхность формы

scale – окалина 
Text  4.
Forging by the Thousands.

Forging is no longer the slow, labor and energy-intensive process it once was. Forged parts and preforms for cold-forming can now bе turned out as fast as 180 pieces per minute.
Forging is usually thought of as a rather slow process that produces rough shapes requiring considerable subsequent machining. The need for draft and for removing scale and flash is also associated with forging. As to1 large forgings these characteristics are unlikely to be changed significantly in the foreseeable future. But for scalier parts-those weighing to about 61/2 lb - today's automated hot-forming equipment has changed the rules considerably. Forged parts weighing to about 1/3 lb are now being produced, with no external flash and no draft, at rates as high as 180 per minute. But of course, pro​duction rate depends on part else, weight and complexity. As to long parts, they require a slight draft-to about 1 deg2 . Ibis is considerably less than required in conventional for​ging. In many cases3 , these precision forgings can compete favorably with cold-formed parts, especially when machining operations are required.

Automatic hot-forming should be considered as a potentia​lly more efficient and economical way to produce parts that fit three general categories: those now being formed by conventio​nal forging methods; those being manufactured by automatic cold-heading, where the tolerances and finish quality of hot-formed, parts are acceptable; and those that require the quality of cold forming or extrusion but would, benefit from the economies of using automatic hot-formed preforms.

Notes:  1. as to     -  что касается 
2. to about 1 deg - примерно до одного градуса .

3. in many cases - во многих случаях 
Упражнения
I. Найдите предложения, не соответствующие содержанию текста:
1. Forging parts with no external flash and no draft and weighing to about 1/3 lb are produced at rates as high as 180 per minutes. 
2. The need for draft and for removing scale and flash is not associated with forging. 
3. Forging is no longer the slow, labor-and energy-intensive process it once was.

Переведите текст письменно со словарём. Время 20 мин. 
Air Toggle Press has Big Machine Features.

A new, air powered air toggle press featuring adjustable stroke and six logic controls is the bench-size. Press with tonnage capacities from 7 to 12 tons, designed for production manufacturing of metal and plastic parts involving piercing, forming, cutting, trimming, embossing, riveting and assembly operations.

The unique toggle design substantially increases the force available from shop air pressure and applies this increased force through the ram of the press.

The slide position and stroke length can be adjusted throughout the full range of the stroke. This allows the ope​rator to select the shortest, safest and most economical stro​ke length for the application at hand while maintaining high production rates.

The New Air Toggle Press is operated by three standard air logic control circuites for easy and versatile operation.

§5. Прочитайте текст . перескажите его по-английски. 
The Importance of gorging in Machine Building.

All machines are built up of parts made of different ma​terials and by various manufacturing processes. Some parts are cast from metals; some are forged, while others are produced by machining on different kinds of machine tools. Castings and forgings have, to be machined before they acquire their proper shape, exact dimensions and surface finish. Forged parts, whether they are to be machined or not, are called forgings.

Forgings processes are extremely important in the machine-building industry. Ho machine, whether simple or complicated, «an be built without the use of forgings. It has been calculated that in the Soviet Union, from' 15 to 20 per cent of all the metals produced are subjected to forging; and that about one-third of all the steel made in the USSR is subjected to forging and stamping. Hammer forging and stamping are particularly widespread in the tractor, automobile, agricultural machinery, ship-building, locomotive building and other industries. For instance, in the railway-car building industry uр to 70 per cent or all the parts which make a car are forgings. Not only parts of machines, but also many tools are manufactured by forging.

The widespread use of forging is due to the feet that forging improves the quality of steel, which becomes stronger after forging. For this reason, machine parts which are subjected to heavy duty1 are generally made of forgings. Moreover, the time required for the manufacture of a part or a tool is very often reduced by forging, much less steel is consumed in its production, the cost of any part being reduced. For instance, daring the production of a crankshaft weighting 17 kilograms from a bar of rolled steel, up to 31,5 kilograms are lost as chips in machining. When a crankshaft of the same weight is manufactured by the forging process, only 13,7 kgs. of steel are lost in ships-i.e. .the loss 56.6 per cent less.
The enormous important of forging operations is obvious since nearly every machine shop has a forge division2, and every machine-building plant-a forge shop.
Notes: 1. Heavy duty – тяжелый  режим работы

2. forge division – ковочный участок 
