MACHINING
The machining of metals is known to have been practiced by man for over three thousand years. Metal cutting is a complex process involving friction, fracture of materials, plastic deformation, and many other phenomena. Machining operations are, no doubt, the most important processes in engineering manufacture. This is because some kind of machining is involved in the production of almost any article. Even if machining is not involved directly, it is virtually always a necessary process in making the equipment used in the production operation.

Since World War II there has been a gradual change in the approach to machining. Analytical methods have been increasingly used to study the cutting process, application of these methods resulting in considerable improvements. Great developments have been made in stock removal processes in recent years. Tool materials have been improved. The speeds of machine tools have increased considerably. Machine-tool control is known to have been improved to a great extent. In addition to conventional machining, a number of new machining processes has been introduced.

Exercise I.  a) Translate the sentences with the Complex Subject:

a) Look through the text above and find the sentences (2) with the same construction.

1. New kinds of tools are expected to be used for machining operations in the years to come. 2. The new approach to the sha​ping processes is believed to result in considerable improvements. 3. Some machining operations are supposed to have been practiced for three thousand years. 4. Material removal processes are considered to be the major processes in engineering. 5. A new kind of machine-tool control is known to have been introduced recently.

Exercise 2. Translate the sentences paying special attention to the word "involve".

1. Shaping of the material involves the use of force or heat, or both.   2. The introduction of entirely new processes into industrial use has involved considerable difficulties. 3. Material removal processes, naturally, involve certain 1osses of ma​terial. 4. The achieving of optimum or best cutting conditions involves  the material being cut, the tool, the mechanical device and the cutting fluid. 5. A certain, cutting fluid should be used and the mechanical equipment for the particular process involved should be chosen properly. 6. There are several factors involved in the machining operation which are closely associated with both the tool and the work.
Part 1. Basic Metal-Cutting Processes
Exercise 1. Translate the noun groups according to the models:
axis – ось;   rotation – вращение;  workpiece, work, piece – обрабатываемое изделие (деталь, заготовка) 

workpiece rotation axis – ось вращения заготовки 
cutting– резание; 




cutter – фреза, резец.
metal cutting operation; 



cutter rotation axis; 
feed – подача; 



feed direction;

 
feed mechanism; 
lathe - токарный станок; 



lathe centre; 

lathe operations;
removal – снятие, срезание; 
metal removal; 


material removal; 
stock – материал;  



stock removal process;

speed, velocity, rate – скорость; 

stock removal velocity;   
tool feed rate; 


return velocity;

surface – поверхность;  finish – чистота (обработанной поверхности), отделка; 
surface finish; 
(но принят термин "шероховатость")
tool geometry; 



tool material; 
workpiece material; machining operation; machine tool operation; 
machine tool control (control – управление).
Exercise 2. Fill in the missing forms according to the pattern. Learn the terms.

to cut — резать; cutting — резание;
    Verb                                               Перевод                                     Metal cutting operation

	to turn

to bore

to mill

to drill

to ream

to shape

to slot   

to plane 

to grind 

to lap

to machine

to finish

to rough
	
	точение, обточка;

растачивание;

фрезерование;

сверление;

развертывание;

строгание (поперечное);

долбление;

строгание (продольное);

шлифование;

доводка;

обработка резанием;

чистовая обработка;

черновая обработка;


Exercise 3. Translate the following sentences with the Absolute Participle Construction.
(to feed, fed, fed – подавать; to rotate, to revolve – вращать(ся); to fix - фиксировать, закреплять; to generate a circular hole - образовать круглое отверстие).

1. In drilling a rotating cutting tool is fed into a fixed workpiece, a circular hole being generated in it. 2. The cutting speed increased sufficiently, the ideal surface finish may be achieved. 3. Tool materials having .been improved, the cutting speed of machine tools increased considerably. 4. In shaping operations the tool cuts on the forward stroke only, the work-piece being fed transversely at the end of each stroke. 5. Drilling being a roughing operation, and not a finishing one, the surface finish is generally not of great importance. 6. Drilling is a stock removal process for producing holes in components, with a revolving cutting tool fed into a fixed work-piece. 7. Slotting being similar to shaping, operators frequently call it vertical shaping. 
Exercise 4. Translate the following nouns and give the corresponding:

 a) verbs: knowledge, operation, removal, production, cutting, cutter,   rotation, revolution, action, feed, relation, discussions.

 b)  adjectives: thickness, circle, periphery, similarity.
Exercise 5. a) Look through the text (5min.) and say what operations are described here.  b) Translate the text:
BASIC METAL-CUTTING OPERATIONS
Modern manufacture knows quite a number of metal-cutting operations, the basic of them being turning, boring, milling, drilling, shaping, slotting, planing, as well as some abrasive operations and a series of modern machining processes. Turning is a metal-cutting operation that generates an exterior surface, circular in its cross section, on workpieces that rotate about an axis, the operation being performed with a single-point tool. In turning operations, the tool travels parallel to the axis of the revolving workpiece. The tool feed rate is usually very much slower than the workplace surface speed. The operation that generates an interior surface is called "boring"; that is, boring is internal turning. Either the workpiece or the cutting tool may rotate about an axis to enlarge and size a hole that was originated previously by drilling or some other operation.

Turning and boring operations in which the workpiece rotates about an axis are performed on a lathe and on a boring and turning machine. Boring operations in which the cutting tool rotates about the axis are performed on the horizontal boring, drilling, and milling machine. As to the surface finish, generally, it appears that the ideal surface finish may be achieved when the cutting speed is increased sufficiently, unfortunately this condition may not always be obtained in practice. A milling operation is a stock removal process using a tool with one or more teeth rotating about a fixed axis, each tooth removing material from workpiece fed past the tool. Milling is therefore an intermittent cutting, process, each tool producing a chip of variable thickness. Milling operations may be classified into two types: peripheral milling (цилиндрическое фрезерование) and face (or end - торцевое) milling.

In peripheral milling, cutting occurs on the teeth at the periphery of the cutter, the generated surface being a plane parallel to the cutter axis. In face milling, cutting is performed by the edges on the periphery and the face (or end) of the cutter as well. The surface of the work generated is usually at right angles to the cutter rotation axis.

A number of other cutting processes can be directly related to those discussed above. The cutting action of shaping, slotting and planing, for example, are very similar to turning.

Exercise 6.  Find all the Absolute Participle Construction in the text (5).

Exercise 7. Look through the text and find the equivalents for Russian words and combinations:

целый ряд (2), скорость подачи инструмента, то есть, что касается, обычно (2), к сожалению, на практике процесс обработки резанием (2), вращающийся (2), относительно неподвижной оси, периодический процесс резания, стружкa изменяющейся толщины, под прямым углом к чему-либо, внутренний (2), скорость (2), действие (2), поверхность (2), обрабатываемая деталь (2), срезать стружку (материал) (2).

Exercise 8. Мake up a plan to the text.
Exercise 9.   a) Translate the text:

The cut at right angles to the axis of the work (the cross-feed operation) is known as facing. In other words, the lathe operation of finishing the ends of the work to make the ends flat and smooth and to make the piece the required length is called facing.

The work may be held either on centers or in a chuck. An advantage of holding the work in a chuck lies in the fact that the work does not have to be centered before facing. To generate a flat surface when facing on centers, the lathe centers must be in line and the work should be adjusted between the centers carefully.

a) Put a heading to the text.

b) Compare this process with turning.

c) Compare the two ways of holding the work.

Exercise 10. A text for written translation (time limit 25 min).

In shaping and slotting, the tool moves over the workplace, cutting on the forward stroke only. The workplace is fed transversely at the end of each stroke. The tool may be driven either by a quick-return mechanism or by a hydraulic ram. In both cases the return velocity is made as high as possible to reduce the overall cutting time. The geometry of the tools used and the cut taken are comparable to turning, although the values of the angles and feeds and speeds are not necessarily the same. The surface finish is known to depend on the tool geometry and cutting conditions as discussed for turning.
Exercise 11.  a) Translate without a dictionary (time limit 10 min)., b) what can you say about drilling?

Drilling is a metal removal process for producing holes in components. The process involves feeding a revolving cutting tool along its rotation axis into a fixed workpiece. A circular hole is therefore generated in the workpiece. The feed velocity (or feed rate) is usually small compared to the peripheral tool velocity. The surface finish in drilling is generally not of great importance, since it is usually a roughing operation. If a good finish or high accuracy is required, drilling is followed by some other operation such as reaming.

Exercise 12.  Translate the text without a dictionary (I2min.) 

(to fail - выйти из строя, cutting fluid - смазочно-охлаждающая жидкоcть).

To remove a given amount of metal the cutting tool is efficient only when operated at the proper depth of cut and the proper speed and feed. Therefore, the right speed, feed and depth of cut is of extreme importance.

The cutting speed of a milling cutter is the rate at which the chip is cut, i.e. the speed of the cutting edge of a tooth as it cuts off its chip. It is known that cutting' involves friction between the cutter and the work, and friction, in its turn, generates heat. When a cutter is overheated, it may fail.

Consequently, the kind of material the cutter is made of is very important in determining the cutting speed. Some other factors besides those mentioned influence the cutting speed of milling cutters. They are: A) the amount of material to be removed, B) the cutting fluid used, C) the relation of depth of cut and feed, and D) the surface finish desired.
In many milling machines, the feed mechanism is independent of the number of revolutions of the cutter. However, the problem of proper milling machine feeds offers one of the most interesting and at the same time one of the least understood questions in machine tool operation. A great number of factors being involved, one can mention only some of them, e.g. the amount of metal to be removed, the surface finish desired, the diameter of the cutter, the number of teeth in the cutter, the way in which the work is held, etc.

1. Put a heading to   a) each paragraph,   b) the whole text;

2. Make up an abstract.

Exercise 13. Speak on a) turning, b) boring, c) milling, etc...(any metal-cutting operation)
Part 2. Abrasive Processes
Exercise 1. Translate the following sentences where the Infinitive is used as an Attribute.

    (to grind (ground, ground)- шлифовать; honing - хонингование)

1. The components to be ground on this machine are very complex.   2. The processes to be discussed in this text are di​vided into four groups. 3. It is necessary to choose the proper abrasive process to be used in this particular case. 4. The fini​shing operation to be performed on this kind of components has not yet been chosen. 5. The amount of metal to be removed by honing may vary in a wide range.

Exercise 2. Translate the text, try to remember the new words.

The abrasive process to be described in the text are grinding and honing. In grinding the grain (зерно, абразивный порошок) should be as hard and sharp (острый) as the edge of the tool in turning. Lapping (доводка) and superfinishing (сверхтонкая обработка) are abrasive processes as well. The latter gives the highest accuracy (точность), the most precise (точный) component dimensions (размеры). Grinding is the most common (распространенный) abrasive process. The differences between conventi​onal (обычный) cutting and grinding are considerable. As the grains wear (изнашиваться, истираться), they either fracture (трескаться) or go off the abrasive wheel (круг). The worn (wear - wore - worn) grains are not sharp enough. The chips produced are relatively (относительно) long. Finishing operations give fine (тонкий) surface texture (структура).

Exercise 3. Give the corresponding  

a) adjectives :   accuracy, importance, difference precision, relation, convention, consideration;

b) nouns: apply, vary, produce, utilize, operate, achieve, improve, remove, wear, finish, machine, fracture, c) synonyms to the words: vari​ous, precise, common, utilize, manufacture, act, removal, part.

Exercise 4. Translate the text.

ABRASIVE PROCESSES.
The use of abrasive stones to sharpen tools dates back to the early days of mankind. Abrasive processes are metal cutting operations involving hard and sharp abrasive grains used as cutting tools. Since these processes give fine surface textures, precise component dimensions and low stock removal rates, they are often considered to be finishing operations.

The abrasive processes in common use are: (1) Grinding, (2) Honing, (3) Lapping, (4) Superfinishing, listed in order of improved finish. The major difference between these processes is in the relative importance of stock removal, surface finish produced and accuracy achieved. In general, grinding gives the greatest stock removal and the worst surface finish.

Grinding is the best-known and most common abrasive process. The abrasives are bonded in the form of wheels. For accurate work, specially designed grinding machines are used. While it is known that grinding removes metal by cutting as do single-point tools, the differences between conventional cutting and grinding are considerable. An important difference is that grinding is a self-sharpening process. As the grains wear during cutting, they either fracture or are torn off the wheel bond, exposing new and sharp cutting edges. Grinding has found an important place in manufacture and its application is constantly increasing.
Honing also utilizes bonded abrasives for stock removal and for producing the desired surface finish. Honing may be used after turning, boring and other single-point tool operations. Since honing usually produces a better surface finish than that readily obtained by grinding, the process is not only used for stock removal purposes. The metal to be removed by turning varies in a wide range. Honing is more limited in application, al​though it is similar to grinding in the way abrasives are used to machine the workpiece, i. е. cutting occurs in the same way as in grinding and other operations. In contrast to grinding, the chips produced in honing are relatively long, since the grains are in contact with the work for a major portion of the machine stroke. The stock removal rate, surface finish end cutting forces are considered to depend on the cut depth, the cutting velocity, and the abrasive and workpiece properties. The conditions to be used in this process may vary in a wide range.

Exercise 5. Макe up a plan to the text. 

Exercise 6. Look through the text and find the equivalents for:

для заточки инструмента; обычно применяемые процессы; са​мый распространенный шлифовальный процесс, обычно используемые процессы резания; процесс самозаточки; по мере того как зерна истираются; связанные абразивные материалы (заданная, требуемая) шероховатость; может сильно меняться (меняется в широком диапазоне); оно схоже с шлифованием в том, как (каким путем); происходит таким путем (образом); в противоположность шлифо​ванию.

Exercise 7. Look through the text and find a) the sentences (2) where the Infinitive is used as an attribute; b) different cases where Participle II is used as an Attribute (II).

Exercise 8.  a) Look through the text. (5 min.). What in​formation did you obtain? Put a heading to the text. b) Translate the text.

Perfect surface finish is often demanded in industrial pro​duction as well as dimensional accuracy. At the same time, manu​facturers are faced with a conflicting problem, which should be overcome - the problem of manufacturing cost. Lapping offers the best accuracy of all the machining methods, and needs delica​te handling because the result is much affected by the selection of lapping conditions. If the set of lapping conditions is properly determined, perfect surface finish can be achieved.

Lapping is an abrasive process for producing components with surface finishes and dimensional accuracies superior to those readily obtained by grinding or honing. Lapping usually follows other abrasive processes and its economic success generally de​pends on the prior operations. Components to be lapped are usu​ally left about 0.0005 in. oversize.

Lapping may be done manually or on specially designed power-driven machines. In both cases lap wear should be small, or at least uniform so that the lap maintains its form. She workplace wear (stock removal) should be as high and as uniform as possi​ble to achieve the desired size and shape, and the surface fi​nish required, quickly and accurately. Uniform wear and stock removal will occur when all points on the surfaces are subjected to the same treatment, i.e., same velocity, distance traveled, pressure, etc. A number of machines have been designed for lap​ping flat and cylindrical components as well as more complex shapes. High-quality lapped surfaces are used on gauges.  In addition, the tool life of cutting tools is increased by lapping the tool faces. 

c) Discuss the heading you put before. 

Exercise 9.  
a) Look through the text (3 min.) and say what information you could obtain.
Grinding has always been recognized as the metal removal process requiring the highest level of skill. It is only natural, as by the time a component reaches the grinding stage, most other operations have been completed and the component already carries substantial benefit (added value). For this reason, among others, the human skill element has always been critical and the technology has therefore been slow to adopt the levels of automation long ago used on modern lathes and machining centers, for example. 

This situation has changed fundamentally in the recent years following the arrival of computer numerical control (CNC). However, the automation of grinding should go much further than simply the machine cycle (the control of the contact between the wheel and the work. At present, grinding is expected to be able to integrate into complete manufacturing systems. One can hope that the machines will be able to run (to operate) for long periods in an unmanned mode. As a result, other functions have to be automated, including work load/unload tasks and wheel changing. As to internal grinding, for example, internal grinding wheels are relatively small in diameter and therefore have, shorter working lives than those used for external grinding. Thus, fresh wheels may have to be used several times during an unmanned shift. Nevertheless, wheel changing does not exclude automatic compensation at wear on the wheel to be applied continuously by means of CNC.

b) Translate the text (45 min. for written translation).

c) Make up an abstract.

Exercise 10.  
a) Look through the text (1a). What infor​mation could you obtain?

b) Translate without a dictionary.

Fine grinding can achieve the surface finish values readily obtained by honing or even lapping but this may not be econo​mical. These processes have been developed for specific equipment so that the surface finish value is not the only crite​rion for comparison - the nature of the surface texture may also dictate which process is the most suitable for the particular job. Further comparisons of the above processes show that the abrasive size, cut dimensions, cutting velocities and pres​sures generally decrease from grinding to superfinishing.

Exercise 11.
a) Look through the text and say what information you could obtain (2 min.).

b) Translate without using the dictionary (gun-drill -- пушечное сверло, close tolerance - допуск в узких пределах).

Gun-drilling got its name from its first application the drilling of rifle barrels. But more and more manufacturers are discovering that it is one of the quickest and most economical methods of drilling holes of almost any depth to extremely close tolerances and fine surface finishes, i.e. of extremely high quality. The gun-drill looks and functions like a combination drill and reamer, drilling and sizing the hole in one pass.

Precision drilling requires a machine built to extremely close tolerances. That is why some manufacturers have turned to grinding with a diamond wheel in the production of the newest gun-drill machine. Before trying a diamond wheel it was impossible to meet the parallelism tolerance of 0.0002 in. per ft. The diamond used is designed specially for grinding iron and steel. Since the surfaces are first milled, the stock removed by grin​ding is no more than 0.006 in.


Exercise 12. Sum up the information you got on a) grinding, b) honing, с) lapping.

ACTIVE VOCABULARY.
  A                                                                                                                                                            
	abrasive

accelerate

accept

accuracy    

accurate

action

actually

aid

amount

angle

at right angle

application 

approach

axis (axes)
	  
	абразивный, абразивный порошок;
ускорять;

принимать;

точность;

точный;

действие;

фактически;

помогать, помощь;

количество;

угол;

под прямым углом;

применение;

подход  (к проблеме);

ось (оси);


  B                                                                                                                                                                                                                                                                                                                                                                     

	beam

bit   

bond 

boring 

bore
	  
	луч;
вставной резец;

связка, связующее вещество;

расточка;
растачивать;


  C                                                                                                                                                                                                                                                                                 

	case

cause 

center

chatter 
chip

chipping

chuck 
circle 
close (to)

common

complex     

component   

condition

considerable 

control

conventional 

crack

cross-section

curve

cost 

cut
cutter

cutting
	  
	случай;
быть причиной, вызывать;

центр, центровое отверстие, центрировать, устанавливать между центрами;

дрожание, вибрация;

стружка; выкрашивать, выламывать;

выкашивание;

патрон;

круг;

близко (к);

широко распространенный, общепринятый;

сложный;

деталь;

условие;

значительный;

управление;

традиционный, обычный;

трещина, треснуть;

поперечное сечение;

кривая (линия) ;

стоимость;

проход (режущего инструмента); резать, обрабатывать режущим инструментом;

фреза;

резание;


 D                                                                                                                                               
	damage   

define 

definition

demand 

depend 

depth 

desire

destruction

determine

developments

diamond 

dimension 

discharge
electrical d.

machining

drill
	  
	повреждение, повредить;
повредить;

определение; 

требовать;
зависеть;
глубина;
желать, требовать;
разрушение;
определить;
достижения;
алмаз;
размер;
разряд;
электроимпульсный 
обработка;
сверло;


  E                                                                                                                                                                                                                                             

	easy 
edge


efficiency

efficient

enlarge 

equation

example

excessive

extent

exterior
	  
	легкий;

режущая кромка;
производительность, КПД;

эффективный, производительный;

увеличить;

уравнение;

пример;

избыточный;

степень;

внешний;


  F                                                                                                                                                                                                                                                                                                                                                                                          

	face

facing

fail

feed     

fine

finish

surface finish    
fix

flat

fluid 

cutting fluid
force  

fracture

frequency

friction
	  
	торцовая поверхность;
обточка торца;
выходить из строя;
подача;  (cross feed – поперечная подача);

мелки, тонкий;
чистота обработки;   

 шероховатость

фиксировать, закреплять;
плоский;
жидкость, раствор, газ
охлаждающая жидкость;
сила;
разрыв, трещина; давать трещину;
частота;
трение;


  G                                                                                                                                                                                                                                                                                
	gauge

generally 

generate  

grain

grind (ground)

gundrill
	  
	измерительный прибор, датчик;
обычно;
получать (поверхность на детали) обработкой (на станке);
зерно;
шлифовать;

пушечное сверло;


  H                                                                                                                                                                                                                                        
	handling

hardness 

heat

hole

hone      
	  
	манипулирование (установка, снятие, передвижение, обработка детали);
твердость;

тепло;

отверстие;

хон; хонинговать;


   I                                                                                                                                                                                                                                                   

	improve 

improvement

increase

increasingly

influence

interior intermittent internal

introduce

involve

iron
	  
	улучшить, усовершенствовать;
улучшение;

увеличение, увеличивать;

все более;

влияние, влиять;

внутренний;

прерывистый;

внутренний;

вводить, внедрять;

включать (в себя), затрагивать, вызывать, повлечь за собой;

железо, чугун;


  L                                                                                                                                                                                                     

	lap

lathe

length

life

load

location

long

loss
	  
	притир; притирать; доводить;
токарный станок;

длина;

срок службы;

груз; загружать, закладывать;

расположение, установка (детали на станке);

длинный;   no longer    более не;  
потеря;


 M                                                                                                                                                                                   
	machinability machine

machine-tool

machining

main 

maintain 

major 

manually manufacture

mill

milling

motion
	  
	обрабатываемость;
станок; обрабатывать на станке;

станок;

механическая обработка; обработка резанием;

основной, главный;

поддерживать, сохранять;

значительный, главный;

вручную;

производство, производить;

фрезеровать;

фрезерование;  face milling    торцевое фрезерование;  peripheral milling    фрезерование плоскости параллельно оси фрезы;

движение;


  N                                                                                                                                                                                                               
	nose
	  
	вершина резца;


  O                                                                                                                                                                        

	obtain

operate

operation

oscillate

overheat

oversize
	  
	получать;
работать действовать управлять;

работа, действие;

вибрировать;

перегревать;

больше максимально допускаемого размера;


  P                                                                                                                                              
	particular

pass 

perform 

periphery

pick up 

piece

plane

plane

point 

poor  

portion

precise 

prevent 

property 

provide
	  
	особый, именно данный;
проход (резцом)

выполнять;

окружность;

налипать;

обрабатываемое изделие;

плоскость;

строгать;

рабочий конец (резца);

плохой (по качеству);

часть;

точный;

предотвратить;

свойство;

обеспечить, снабжать;


  Q                                                                                                                                                                     

	quality
	  
	качество;


  R                                                                                                                                               
	recess
rate 

readily 

ream

reamer

reduce 

relate 

removal 
remove 

require

resistance   

result in...

revolution

rigid

rigidity

rise (rose, risen) rotate

rough
roughing
roughness
	   
	круг, область; колебаться в определенных пределах;
скорость, темп;

легко;

развертывать; 

развертка;   reaming    развертывание;

уменьшать;

иметь отношение, связь

снятие, удаление;   stock removal    снятие стружки;

удалять, снимать, срезать;

требовать;

сопротивление; wear resistance    износоустойчивость;

привести (в результате) к . . .;

оборот, вращение;

жесткий;

жесткость; 

возрастать, повышение;

вращать(ся), поворачивать(ся);

грубый, шероховатый; крупнозернистый (о шлифовальном круге); обрабатывать начерно; 

черновая обработка;

шероховатость;


  S                                                                                                                                               
	scrap

shape 

shaping

sharp

sharpen

shift 

shock 

similar 

size

skill

slot

slow

smooth 

speed

stock 

strength 

sufficient 

superfinishing

superior

support

surface
	  
	неисправимый брак; браковать; выбрасывать;

строгать (на шепенге);

строгание (поперечное);

острый;

затачивать;   self-sharpening    самозаточка;

смена (рабочая);

удар;

подобный;

размер; доводить до точного размера;

умение, квалификация;

долбить;

медленный;

ровный, гладкий;

скорость;   surface speed    окружная скорость;

материал;

прочность

достаточный

сверхтонкая обработка;

более высокого качества;

опора, подставка; поддерживать;

поверхность;


  T                                                                                                                                              
	tend

texture 

thick 

tolerance

tool 

tooth (teeth) 

tough

transducer

transverse

turn

turning
	  
	иметь тенденцию;
структура;

толстый;

допуск;

инструмент;

зуб (зубья);

вязкий;

преобразователь, датчик;

поперечный;

точить, обтачивать;

точение, токарная обработка; обточка;


  U                                                                                                                                              
	ultrasonic

undergo unfortunately 

unit 

unmanned (mode)

useful 

utilize
	  
	ультразвуковой
подвергаться, претерпевать

к сожалению

единица, деталь, узел

безлюдный (режим), работающий без обслуживающего персонала;

полезный, эффективный

использовать


  V                                                                                                                                                

	value

vaporize

vary

velocity
	  
	величина, значение, стоимость, ценность
испарять(ся)

меняться

скорость


 W                                                                                                                                                    
	wear

wheel

work

workpiece
	  
	износ; изнашиваться, истираться
круг (шлифовальный)

обрабатываемая заготовка, деталь; обработка, обрабатывать;

обрабатываемая заготовка, деталь;


SOME USEFUL COMBINATIONS.
	in addition

as to

due to

either … or …

at least

by means of

a number of 

in order to 

from the point of view

the rest of

a series of

in terms of

in turn
	  
	кроме того;
что касается;

вследствие, из-за;

или . . .  или . . .;

 по крайней мере;

при помощи, посредствам;

несколько, ряд;

для того чтобы;

с точки зрения;

остальные;

несколько, серия;

на основании, через;

в свою очередь;
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