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involves the materiul being cut, tho tool, the wechanicul device
and the cutting fluld. 5. A certain cutbting fluid should be useq
and the wechanical’ equipment for the particular process 1uv01vod
should be chosen properly. .6, There are several fuctors involvaed
in the machining operation which are clonely as )oﬁiapud with -
both the tool and the work.. '

§ I.

sxercise I. Translate the noun groups'according to the model; .

axis - ocekj rotation - npaneuue workpiece, \ork, piece "Oﬁpa;
GaTHBREMOE N3NeNUe (ne?anb, 3aroTOBKA) '
workpiece rotation axis - ock mpauenus aarowonxu
°qttiﬁi_:hpeaaﬁ“9v, cutter - Ppeaa.,. peaeu

metal cuttihg pperation. cutter rotation axis
feed - nmopaua; feed direction; feed mech&nism._

_}EEEE_: TOKBDHNW{ cTaHOK; lathe cehtra, lathe: operation,

removal = CHATWe, Cpe3aHEe; metal removal material removal

7stpck - uarepnan' -stock. removal process.

speed, velocity, rate - ckopocts, stock removal valocity,

tool feed rate; return velocity; I i
surface - nosepxnoctni finish - gucrora (odpadoraunoﬁ nonepxao-
cru), ormenxa; surface finiﬁha(uo NPBHAT TEPMUWH "WEPOXOBATOCTH")
tool geometry; tool material, Workpiece waterial; machining ope-
ration; machine tool oparation- machinc tool control (control -

- ynpaBneHue).

Exercise 2. Pill in the miaalng forma according to the pattern._

Learn the terms. : : .
to cut - peaars;  outting - peaanue e
metal cutting operations

to turn ~ Cbeee oo = 701onuo,'odroq;a

to bore - ... - ... = pacrauNsamxe

to mill - ... ees = ‘Qpeaepodanne.

to drill = ... . .... - o»epnenwe

to ream - ... ees = puamepTHRIAmEE ;

to shape - ... -~ «se = orporamse (nmonepeymos)
to slot = ... eve = mORGRERNE

to plane - ,,. ~ ... = crporsane (mpononsuos)

to Srind - oonl S ' ve o - lJll@Olllile



to lap -~ eue cee - HOBOJXKB

to machine = ... ees = OOpDBGOTKA pE3BHHOM
to finish = ... ses = OKOHNArONBHAA
(uncrosan) 06pacoTKe
to rough - <. .+ = uyepHoBam ofpadorxa
Exercise J. Translate the following sentences with absolute
Participle Constructions. ' -
( to feed, fed,fed - nonasarsj to rotate, to revolve - ‘
spamars{ca)§ to fix - gpuxcuposarts, 3axkpennATh} to generate /f

a circular hole - bﬁpaaonar;\upyruoe OTBEPCTHS)

I, 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 matifi having .been improved, the cutting
speed of machine tools “ifffreased considerably. 4. In shaping ope-
rations the tool cuts on the forward stroke only, the workplece
being fed transversely at the end of each stroke. 5. Drilling be-
ing a roughing operation, and not a finishing one, the surface
finish is generally not ot great importance. 6. Drilling is a atock
removal process for prodncing holes in components, with a revol=-
ving cutting tool fed into a fixed workpiece. 7. Slotting being
similar to shaping, operators frequently call it vertical shaping.

lxorcisn 4, Translate the following nouns and give the corres-
ponding a) verbs: knowledge, operation, removal, production, cut-
ting, cutter, rotation, revolution, action. foed,relation,
discussion; :
b) adjectives. thicknesa, circle, periphery, similarity.

Bxercise 5, a) Look through the text (5min.) and say what
opcrations are d!ecribod here. -

b) Translate the text'
. BASIC MFTAL~CUTTING OPERATIONS

__—__—-_.———-_——'_—_

i /Modern manufacture knows,ggitg_a_nggggg_of metal-cutting ope~ |

» Trations, the sic of them being turning, boring, milling, dril-
-ling, shaping, slotting, planing, as well as some abrasive opera-
tions and a series of modern nachining proceasesormurning is !
the letal-cutting operation that generates an exterior surface,
circular in 1ta cross section, on workpieces that rotate about
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an axis,LPhe qggégtion being performed with a single-point tool,

In turniﬁE operations the tool travels parallel to the axis of

the revolving workpiece. The tool feed rate 18 u»ually very much

slower than the workpiece surfaco speed. The operation that gene-
: ratea an interior surface is called "borigg .that is, boring is

1nterna1 turning. Bither the workpiece or the cutting tool may

rotate about an axis to enlarge and size a hole that was origi-
‘nated previously by .drilling .or some other 0peration..~

Turning and boring pperations in which the workpieca rota-
tes about an axis are performed on the latha and on “the borlng Ly s
and turning machw_g, Boring operations in which the cutting tool
rotates about the axis are performed on the horizontal boring,
drilling, and milling machine, As to surface finish, generally
it appears that the ideal surface finish may be ‘achisved when
the cutting apeed is incroaaod sufriciantly - unfortunately thia
condition may not always be obtained in practioo. ‘he milling '3?.-'
operation is a stock remov-al process using a tool with one or -~
more teeth rotating about a fixed axis, each tooth removing ma- :
terial from workpiece fed paat the tool;-,v‘_ing is therefore 3 (. f
an' interaittent cutting process/ e tool producing a- chip of - -
‘variable thickness. Milling operations may be classified into Rl el
two typonl peripheral nilling and face (or end) millingc e oAy
7 In péripheral nilling, cutting occurs on the teeth at the L

periphory of the cuttar, the goneratod aurtaco baing a plano B, 5 et
parallel to the cutter uxis. In face milling, cutting is por- :
formed by the edges on the periphery anc the face (or end) of

" the cutter as wel}. The surface of the work goneratod 1: usunlly

at right angles to the cutter rotation axis._‘! :

A number of other cutting procosana can bc directly rolntod
to those diacnnlod above. The cutting action or shaping, al.tting afyl
and planing, for oxanplo, aro vnry lllillr to turning.-, Ly ‘

_!:g:g;gg__.,rind all thn abnolnto ;nrtioiplo conatrnctions ‘?_a -
in the text (5) ; 5 AR

M_LI!_Z Iaook chronch tho tcxt md rm tho cqu:luhnta ' ,

fors

' uilu! PAR (2); uopoors lOllIl llerygnolf‘. vo oors. wro u-cn- f"

\o!an. o6uwno (2),x comaneNw¥m, N8 NPAETRXE, NPONECO. OQpndcful i

‘pualIIOI,(z)o'P.Il!lll.l (2).0!:00:90:5.0 -ono:s-:nol'oo-, ngg_;



" conditions as diacnssed for turning

;gluocnlﬁ npoupco pealnln. orpy:x- BoMeHADMeliCA ronllnu, non

OpAMMN YT/IOM Keeo, BEYTPOHNEA (2), cxopocrn (2), meiiorsne (2),
‘nosepxiocts () oGpaGuruluonnn noruus (2), cpoaars CTPYXKY
(ulrcpl-n) (2). \1' : : 5

Exereige 8. Make up a plan to tho taxt.
Exorcise 9. a)iTtapslate the text..

The cut at right angles to the axis of ‘the work (tho cross-

-feed operation) is known as facing. In other words, the lathe
A operation of finishing the onds of the work, to make the ends

flat and smooth and to make the piece the requirod length is cal~

" . led facing.

The work may be held either on centera or in a_ chuck. An ad-

. vantage of helding the work in a chuck lies in the fact that

the work doos not have to be centered before facing. To generate
‘a flat surface when facins on centers, the lathe centers must be
in 1line .and. tho work shonld be addnsted between the centres care-

fully.
b) Pnt a hoadins to. th- text.

¢) Compare this process with. turﬁlng. : £l
d) Compare the two ways “of holdins the worke.

g;grciso 10, 4 ‘text for written translation (time limit 25min,)

In shaping and slotting the tool moves over the workpiece,
_-cutting on the Forward stroke. only. The workpiece is fed trans-
versely at the end of each stroke. The tool may be driven either

»?' by a quick—return ngchanisn or by a hydraulic ram. In both cases

. the return velocity is made as high as possible to reduce the

3‘-ovvra11 cutting time. The geometry of the tools used and the cut
- taken are comparable to turning, although the values of the an-

gles and feeds and’ apceds are not necoaaarily the same. The sur-
. face finish is knéwn to depend on the tool geonetry and cutting

—~ e

Exerciae II; a) translat. without a dictionarw (tino limit

. IO nin)., 'b) what can you say. about drilling?

Drilling is a metal reémoval process for producing boles in

o conponents. The process invélves feeding a rovolving cutting

tool along its rotation axis 1nto a fixed 'orkpiece. circular

-
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hole is thorefore 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. R '

Exercise I2. Translate the text without using a dlctionary
(I2min.) ( to fail - DHMTH ua cTpon, cutting fluid ~ cuaaoyHO-OX~
Jl!!llﬂl!l.lﬂ IIUIKOOTB) . :

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

The cutting speed of a milling cutter is the rate at wbich
the chip is cut, 1.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, aid friction, in its turn, ge-
nerates heat. When a cutter is overheated, it may fail.

Consequently, the klnd of material the cutter is made of
is very important in deteraining the cutting specd. Some other

~ factors besides those nentioned influence the cutting Bpeed

of milling cutters. They are: A) the awount 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 meehaniam is independent
of the number of revolutions of the cutter. However the problel’
‘of proper milling nachino feeds offers one of the most interea-
ting and at the same time one of the least undpratood questions
in machine tool Operation. A great nunber of ractora being in-
volved, one can mention only some of them, 6.g. the amount of
metal to be removed, the surface finish desired, the diameter
of the cutter, the number of toath in the cnttor, ‘the way in '
which the work is held, e%tc.
 Puta headins to a) each paragraph, b) the wholo
’ taxx. Do
Hako up an ab.tgact.

!;oge;ao I}, Spoak on a) turninb, b) boring, c) nilling.etc.r

ql



Exercise I. Translate the following scntences where
the Infin’%ive is used as an Attribute.

(to grind (ground, ground) - mnudosarsj honing -xowunrosasuue)

J. 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
abfasive 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 wmay vary'in a wide range.

-

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

The abrasive proceséb 0 be descrlbed in the text are grin-
ding and honing. In grinding the grain(aepuo, aGpasxpEui AOpOWOK)
should be as hard and sharp ( ocrpuit) as the edge of the tool in
turning. lLapping(nosonka) and superfinishing(csepxromcan oGpa=
GorTxa) are abrasive processes as well, The latter gi#es the
highest accuracy(rounocrs),the most precise(rouuni) component
dimensions (pasmepu). Grinding is the most common (pacmpo-
¢gpgueguuﬁ) abrasive process. The differences between conventi-
onal (oGuunmit) cutting and grinding are considerable. As the grains
wear (laualunarscn, ucruparhcs), they either fracture (rpeckarscs)
or /go off “the abrasive wheel (xpyr). The worn (wear - wore -
- worn) graina are not sharp enough, The chips produced are
relatively(orHocutensno) long. Finishing operations give fine
(romxxit) surface texture(crpyxTypa).

Exercise 3, Give the corresponding a) adjectives to the no-
uns: accuracy, importance, difference, precision, relation,
conVention, consideration. b) nouns to the verbs: apply, vary,
produce, utilize, operate, achieve, improve, remove, wear, N
finish, machine, fracture. c) synonyms to the words: vari- [
ous, precise, common, utilize, manufacture, act, removal, part.

P

Exercise 4, Translate the text.
ASIVE PROCESSES
.The use of abrasive qtongs to sharpen tools dates back tea
the early days of mankind. Abrasive processes are metal cutting
operations involving hard and sharp abrasive grains used as cutting

2



tools. Since these processes give fine surface textures, pre-
cise component dimensions and low stock removal rates, they are
often considered to be finishing operations.

The abragsive proccsses in common use are : (I) Grinding,

(II) Honing, (III) Lapping, (IY) Superfinishing, listed in order
of improved finish. The wmajor difference batween 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 ths worst surface finish.

Grinding is the best known and most common abrasive process.

The abrasives are bonded in the form of whaels. For accurate
work, specially designed grinding machines are used. W¥hile 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 increa=-
sing.

Honing also utilizes bonded abrasives for stock ramoval
and for producing the desired surface finish. Honing way be used
after turning, boring and otherrsingle-polnt tool operations.
Since honing usually produces & 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 honing va~-
ries in a wide range. Honing is more limited in application, al-
though it is samilar to grinding in the way abrasives are used
to machine the woikpiece, i.6, 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 contaet = 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,the abrasive and workpisce properties.The con-
ditions to be used in this process may vary in a wide range.

— "Exercise S.Make up a plan to the text.

I0

Exsrcise 6.look through the text and £ind the aquivalonta

.

-
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for: anam saToukw mMeTpyMeHTA; OGNUHO NMpUMEHACMHE NDONRCOH] CO-
MM} DAcHpocTpaHeHHME WnUPOBANBHNIA Mpouece, OGHUYHO KCNONBIYyEMME

NpoueccH p 38°1MA} MpPOUECC CAMOIATOUKM} MO MEpPe TOro Kax 3epHa

UCTUPADTCA} CPAIABHHHE a SPA3MBHHE MaTepwanujiamaxHHas (Tpedyemasn)

WOPOXOBATOCTE .. 3 MOXOT CUNIBHO MeHATBCA (MEHAeTCA B MMDOKOM

AManasoHe)} OHO cxoxe ¢ unufoBAHNEM B TOM, KAK (KAKUM fMyTeM);

MPOMCXONUT TaKkUM xe nyTem (06pa3oM)j B NMPOTUBOMONOXHOCTE MIRHO-
BAHHO.

Eggggiag_z, Look through the text and find a) the senten=-
ces (2) where the Infinitive is used as an attribute; b) diffe-
rent cases where Participle II is used as an Attribute (II),

Bxercise 8.. a) Look through the text (5 min.). What in-

formation did you obtain? Put a heading to the text.,
b) Translate the text. 5t ard )

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 sat of lappiné conditions is pro-
perly determined perfect surface finish can be achieved.

Lapping is an abrasive process for producing componenta g ctf LLt!
with surface finishes and dimensional accuracies superlor 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 .0005 in. oversize,. | _

Lapping may be done manually or on specially deslgned power-
driven machines. In both cases lap wear,ehould be small, or at
least uniform so that the lap maintains its form, The workpiece

- 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

I §



shapes. Highuqualitj lapped surfaces are used on gauges., In
addition, the tool life of cutting tools is increased by lapping

the tool faces.
¢) Discuss the heading you put before.

Exercise 9, &) Look through the toxt (3min.) and say what
information you could obtain.

Grind.ng has always been recognised as the metal removal pro-'
cess requiring the highest level of skill, It is only natural,
as by the time a component reaches the grinding stage most other
operationa have been completed and the component already carries
substantial added value, For this reason,among others, the hu-
~ man 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 centres,for example.

This situation has changed fundamentally in the recent
yoars following the arrival of computer numerical control (CNC).
But the automation of grinding should go much further than sim-
ply the machine cycle (the control of the contact between '
the wheel and the work). At présent. grinding is expected to be
able to integrate into complete manufacturing systems. One can
hope that the machines will bs able to run ( to oparate) 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
griuding wheels are celatively . small in diameter and thersfore
have shorter working lives than those used for external grin-.
ding. Thus, fresh wheels may have to be used several times
during an unmanned shift. Nevertheless, wheel changing does not
‘exclude automatic compensation for wear on the wheel to be appli—

| _ ed continuously by means of CNC, : :
b) Translate the text ( 45 min. for written tranalation)
o) Make up an abstract, :

g;ggg;gg_gg& a) Look through the text (Il.) + What infor-
mation could you obtain?
b) Translate without using e dictionary

Pine grinding can achieve the surfice tinihﬁ valuss readily
obtained by honing, or even lapping, but this may not be econo-
mical., These processes have been developed for specific réqui-

12 | | )
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rements so that the surface finish value is not the only crite-

rion for comparison'« the nature of the surface texture may also
dictate whicB process is the most suitable for the particular
job., Further cbmparisons of the above processes show that

the abrasive size, cut dimensions, cutting velocities and pres-
sures generally decrease from grinding to superfinishing.

Bxercise II. a) Look through the text and say what infor- ’
mation you could obtain (2 min.). ,"/)
b) Translate without using the dictionary (gundrill - v/

~ nmymeyxoe cBepno, close tolerance - HONYCK » Y3IKMX npenenax)

Gundrilling 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 economi-
cal methods cof drilling holes\of almost any depth to extremely
close tolerances and fine surface 'finishes, i.e. of extremely
bigh'qualitj. The gundrill looks and functions like a combjnation
~ drill and reamer, drilling and sizing the hole in one pass.
Precision drilling requires a maChige built to extremely
close tolerances. That is why some manufacturers have turned
to grinding with a diamond wheel in the production of the newest

gundrill machine. Before trying a diawond wheel it was impossible
to meet the _parallelism tolerance of . 0002 in. per ft. The dia-
mond used is designed specially for grinding iron and stealo
Since the surfaces are first milled, the stock removed by grin-
ding is no more than . 006 in.

Exerciss I2, Sum up the information you got on a) grinding, i

r_d’gl_honlng, c) 1aPPiDS- st ]
! 23 _ Exercise I. a) Translate some words and group of words e
f'which you will find in the text: cuttlng tool, to remove the me-

\ tal, surface - a finished surface - to ggnerate finished surfaces;

. single-point tool, multiple- point tool; to move - motion, rela-
tion - relative, relative motion. . ‘
b) Translate the text without using a dictionary.
¢) Put a heading to the text.
The cubtting tool is the part of the machine which removes
the metal. Some machine tools generate finished surfaces on work-
~ pleces with single-point tools, and others foru them with multi~

3




edgeq tools. The former are used for turning and planing opera- .
tions, while the latter are mainly used for drilling, milling
and grinding operations. The speed and accuracy of the operation
are generally limited by the cutting tools used. With single+
-point tools, accuracy of shape is generated by the relative mo-
tions of the workpieces and eutting tools, while in the second
case, it depends on the accuracy of the shape of the cutting

edges.

Exercise 2, Translate the text, try to remember the new
words as you will find them in the following texts.

Tool life (erolikoeTs wacrpymenrta) is a teram which is in
common use in wmetal cutting. Tool life moans ( to mean ~ meant-
- meant - amavuTs, osnavars)the useful life ( cpok cnyxGu, aoaro-
seyrocTs) Of a tool expressed ( pupaxars) in time ( or volume
of mate;ial removed ) from the start of a cut to some end-point
defined ( onmpenenars) by a failure { suxom W3 CTPOR )‘criterion,‘
i.e. before a cutting tool becomekwern out or fractures. Gene~
rally, at a high cutting speed tool life 18 considered tc be ex-.

tremely short. As the cutting speed decreases tool 1life tends

( muers remxenumm ) to increase, Industry generally operates

at cutting speeds providing long tool life.

Exercise 3. Translate without using a dictionary trying o
to guess the meaning of the underlined woxrds.
The tool was extremely sharp but now it has failed,
It no longer cute properly it cannmot be used foxr the particular
conditions therefore it should be resharpened.
Bxtremely high temperatures may cause complete failure
of the tool. Complete failure is generally caused by shock

loads,

Exercise 4, a) Look through the text (3ain.). What problem
is discussed in the text? '
b) Translate the text,

Phe cutting tool is expected %o perform its function as
long as possible under the particular cutting conditions, if ma-
chining is to be economical. A tool that no longer performs

the desired function is said to huVé failed and hence reached
the end of its useful life, At such an endpoint the tool is not

14



necessarily unable to cut the workpiece but is only dnsafisfac-
tory for the purpose required. The tool may therefore be re-
sharpened ang| used agaln, it may be used on less restrictive
machjning operations, or it may be scrapped. gf Lt v

Tool life can be readily expressed in physical quantities
and hence‘appears to be a simple concept, yet it is actually ba-
sed on some definition of tool failure. A tool fails when it no
longer performs its function, 80 the failure criterion will de-
pend on the requirements of the component being produced.

For instance, in a roughing operation aurface finish and dimen-
sional accuracy will be of little importance while excessive rise
in cutting forces and power requirements may be taken as the fai-
* lure criterion. In finishing operations, however, the surface
finish and dimensional accuracy will be of major importance and
the tool will ‘fail when the particular conditions can no longer
‘be achieved. All these failures are mainly related to the wear
on the edges of a tool. : |
However, coumplete failure is known to be usually prevented,
because of the possible demage to the component and the total
loss. of the cutting tool. It is often convenient to remove
the tool from service just prior to complete failure. Complete
failure (or total- deatruction) may be caused by high cutting for-
ces or shock loads whlch produce a fracture. In some cases
the cutting edge may be chipped, or fine oracks may develop close
to the cutting edge due to mechanical and thermal shock loads.
This failure may result in rapid totgl destruction of the tool.
c) Put a heading to the text;
d) Make up. a plan;
~ @) Make up an abstract.

Exercige 5. Look through the text and find the equivalents
_ for: xax MOXHO ZONLWE, NDH NAHAHY OCOOMX YCNOBHSX DO38HMA,

Gonnme He BMIONHAET rpeSyeunx §yuxuuit, e ofa3aTensHo HE CHOCO=
Gen pesarh, MOXeT OHTEH noaTOMY uohneprayr flepe3aTouKe, ONepauux
‘odpadornn o MeHee X CTKHMH tpeﬁonannsuu KK pa3 nepex NONHHM
BLOCONOM W3 crpoa, pAanoM ¢ pexymaﬁ KDPOMKOH ,  M3—38 BO3MOXHOro
nonpezneuna nera1a.

Exercise 6. Give the corresponding nouns to the verbs and
translate them: to cut to machine, to fail, to require, to shar-
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pen, to express, to define, to depend, to produce,toc achieve,
to relate, to lose, to remove, %o serve, %o develop, to resuls,
to force, to cause.

Bxercise 7. a) Look through the text (2m.) and say what in-
formation you have obtained; b) Make a written translation.

| All cutting tools are known to be provided with a cutting
edge (or edges) which is the most important part for several
reasons. In the first place, it is, strictly speaking, the only
portion of the tool that actually cuts. The rest of the tool
; bit serves as a support for the cutting edge,'carriea away -
the heat generated by the cutting action, and aids in the remo-
val of the chip., Thus the cutting efficiency of any tool depends,
%o a great extent, apon the proper design and location of the cut-
ting edge or edges. A large,side_ciztting-edge dngle or a large
| mose radius, for instance, will give a long tool life. Both in
combination, however, will tend to cause cbatter, vibration in
the workpiece, cutting tool, and machine tool that accelerates
wear on the cutting tool and produces a poor finish on the work-
piece. -
The action of a cutting toal depends mainly on the rigidity
of the work, the rigidity of the tool, and the shgpe of the cute
ting tool. Thus, cutting tools must coubine sufficient strength |
to maintain a aharp cutting edge, sufficient woar resistance ;
.to prevent wearing of the cutting edge, aufficient toughness to
‘prevént chipping- of{bho cutting edge and sufficient hardnaas to f_f
J . prevent picking up of the chips. ’

Exercise 8, a) Some hints to make the text sasier ror une -
— derstandings oY

Ts Mach;gabllitz means the ability to be machined while

to be machined, in turn means o be.cut 91 means of sona cut-
ting tool. 2. Since this taxt is rather dirrioult ‘you are given

some help. 3, In order to translate the text proporly one ahould
understand all the terms. 4, From Yhe pgint of view of ptwaics
it is not easy to explain thie phanonnnon. S5e .As 0 nachinabi—
lity, it is not easy to give a definition of this tera. 6. In
roughing operations, for instance, the tailure criterion RAY be
expressed in terms of ocutting forces and. power requirements.

The higher tgo cutting foroo Egg_gggggg_yill the tool fail,
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b) Translate the text paying special attention to the under- T
lined words and gpoups. ( )

MACHINABILITY.

”achinﬂb?lity is a term that is often used and seldom fully
explained. It has been suggested that the word was first used
in the I920's relating speed and tool-life., It was thought machi-
- nability was a property of the work material which, in turn,
depended on other physical properties, such as the hardness. But
~ a simple and accurate definition of this property has not appea=
red, and a unit of wachinability is not available., It is gene-
rally accepted that a material has good machinability if the tool
wear is low or tool life is long, the surface finish produced
is good and the cutting forces are low., In addition, ease of chip
removal and good dimensional accuracy are ‘also considered impor-
tant. Since these parameters for defining machinability depend
on & number of factors such as tool material and geometry, cut-
ting conditlons, and so on, it is not surpriSLng that wachina= '
bility is a difficult concept, :

While machinability 18 known to consist ‘of a number of dif-
Ierlns ‘requirements, it is common to express it in terms of
- the cutting speed ror a given tool life in minutes.,-'-
~ In order te conpare materials, a common material is taken
as a reference or standardq Clearly, a material with a high sut-
ting speed for a 60-minite tool life will be considered to have
@ high machindbility, which is desirable. The higher the rela-
tive nachinability, ggg_ggg;gg_ 1s the material to machine g__!_
itgg point og view of tool wear and tool life. Thus the prob-
" lems and di!ficulties aasociated with tool 1ife alsc apply
to nachinability. As to metal uachinins efficlency, the nost
important parameters 1ntlnan¢ing it are tool life, forces and
power requirements, surface finish, stc.. These are of greatest =
importance since they relate the machining parametersg of a cut~ /

/

ting tool to the work material for the particmlar Oporation. ’ /

E;e;cisg 9. Tranllate the text pnttins in a proper 11nk-
- word(s), iq
(as to, from the point of view o!, in addition. in order to,
:Ln ter-s of, in turn, sineo. thusa while).
" eee -crospaco co-pononts. all types of lnchining ppgrgt_on.
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are employed for their production, ... for the manufacture of
gas turbine engines, turning end drilling are of major importance.
In airplane production ... face milling and drilling are among
the most important machining operations. However, se» cost some
materials, 9+8e titanium, are not suitable for machining,...
often machining results in as_much a3 50 to 90 percent loss in-
ohips expressed o.. welight. e« low heat conductivity of some ma-
terials may increase the temperature at the tool-workpiece inter-
face and this ... results in shorter tool life. ... extremely
high temperatures result in higher cost as mell. ... some types
of machining sucb materials as titanium often result in conside-
rable stock removal and extremely high temperatures it was nece=
88ary %6 look fOor new ways. ... lower the cost of machining such
materiale ae titanium new teehniqqes have been developed.

Bxercise I0, Translate the sentences paying special attention
to the underlined nour-groupss

I. The initial end final siie of ‘the ghip thickness depends
on the width of the work with rqqpegtrtqfﬁge cutter diameter.
The chip thickness variation will also depend on whether the cub-—
ter axis is symmetrically situated on the workpiéce. The conven-
tional methods of studying Ythe chip formation mechanics are par-
ticularly difficult. , A

2, The effect of tool wear was also studied by other research
workers who showed a new type of surface finish-time curve.
The surface finish will depend on the tool bit radius, which is
éhbjact £c 'coneiderable wear and hence ma}“change the _surface fi-
pigh yalues. However, gurface finish equations  way be used to
decide what variables should be changed to improve the surface
finish and to estimate these values. ' . '
Exerc.IIa) Look Ghrough the text (Im.) and say what information
you have obtained. |

b) Translate without using a dictionary.(numerical control
(NC) - wucnosoe mporpaMusoe ynpasnerme (UIY)
There are advantages in the use of numerical control that aid
in producing a result of higher quality which in some cases can-—
not be achieved by any other means, In addition, it is kmown
that %here are many cases where accuracy is desired at almost any
cost. Numerically controlled equipmént makes it possible to achi-
eve axtremely high quality, 1.e. e;trenely high accuracies with



very close tolerances in some cases where manual methods are
1imited because of operator's insufficient reaction speed.
¢) Discuss the advantages of NC equipment.

Exercise I2, a) Look through the text and say what informa-
tion you have obtained.
b) Translate without using a dictionary.
There are two aspects of the machining process which deter-
mine the surface finish or surface roughness. The former 1is
the geometric roughness generally determined by the shape of
the cutting tool and the feed per revolution or feed per tooth,
the latter being the actual roughness. The surface finish in
the latter case is genorally poorer because of thé puilt-up edge
generated by the tool during the chip formation process. Vibra=-
tion or chatter during the machining process, in tarn, way result
in still poorer surface finish. '
¢c) Discuss the problem of surface finish.

Exercise I3, Translate the text without using & dictionary.

As to some types of milling, the relative mction between
the cutter and the work is a little mere complex Yhan would appear
at £irst sight, since the cutter centre moves relative to the work
at the same time that it is revolving, and the surface genserated
by the cutter will obviously depend on the amount of this rela-

tive motion., In general, the sarface geaerated is a series of .

waves, the size of the wave jepending on the rotation of cuttex ji//

and travel of %the table. a T #
S

Exercise I4, Sum up the informgtion you have obtained

on tools.
Additional texts for translation
New Mathods Needed
With numarical—control systeme the dimensions of the work-
piece are determined by numerical inforuation fed to the machine
together with the required process information, the position Ta
of the moving parts of the machine tool being measured contiou- ‘

sly by suitable transducers.
At the same time there is an increasing trend towarde the wi-

h are tougher and harder than the conven-

der use of materials whic
n-ferrous alloys, and which retain their

tional mild steels and no

&3 -1
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bardness and tougness at high temperatures. All conventional
wetal - outting, grinding, forming, forging, etc. processes raly
essentially on plastic deformation of the workpiece material ca-
used by pressure against a harder tool. The harder the workpiace
material, the more difficult it becomes to find toole that will
behave satisfactorilyThese new materials are therefore difficult'
Yo machine by conventional methods and it is not possible to cut
them at the rates which were possible with the materials that
they have replacedq/Machining by conventional methods is much
slower with harder materials and the high rate of tool wear 1i-
mits its application,
The search has bsgun, therefore, for new methods of machi-
ning, and particularly for methods that are independent of'
the hard@ness or toughness of the workpiece material. '
The newer methods of machining that are now being developed
avoid this difficulty by relying on quite different processes
for shaping the workpiece. Two main processes are involved -
- chemical processes, in which the mater1a1 of the: workpiece is
removed atom by atom by chemical action and thermal processes in
which material of the workpiece is melted and vaporised. The main
forms in which thermal methods. of machining are practised are:
plasma torch, electroerosion, electron beams, lasersv/) ‘
NEW MACHINING PROCESSES :
The art of removing material by mechanically _forcing a cut-

- ¥ing edge through a component has been known and used for seve-

“ral thousand years.-Quite- recently a number of entirely new ma-

chining processes have been devaloped, such as ultrasonic nachi-
ning, thermal metal removal (elactrical discharge machining,
machining with electron beaus, machining with lasers), 8lectro.
chemical metal removal. While these have not yet shown signs of.
displacing conventional machining for most operations, they have
superseded it in several specialized applications

Although the analysis of the newer wachining processes is
far from complste, they are being studied by research workers
in all parts of the world, and the processes themselves are
steadily becoming more efficient. It is almost certain that -
the industrial use of most, if not all, of the proceases will
grow in the years to come. This is the general trend. .



, uliia::niz§::izgiz ma;hining, the process is sometimes cal-

© removed under the actiig o? HLEERAGLS Hechiting, WAt S -8

. ‘ ! abragive grains which are driven in-
o the.work surface by a tool oscillating.normal to the surface
‘at high frequency. . v

The tool, made of relatively soft material, is oscillated
at'frequencies batween 20,000 and 30,000 cyciee per second with
an amplitude of about 0.00I in. It is pressed in%o the workpiece
with 2 load of a few pounds and feeds down as & hole is cut in
the work. The tool is shaped to produce a desired hole shape.

» Several different types of abrasive have peen used for ultra-
sonic machining. The commonly used abrasives are aluminium oxide,
'silicon carbide, boron carbide and, somewhat less commonly, dia-
mond dust. The size of abrasive varies botween 200 and 2000 grit.
CQarse grades are used for roughing, while finer grades (say
600 grit) are used for finishing. The extremely fine grades '
(I000 to 2000) are only used for a final pase on work of
extreme accuracye. ‘ :

Metal removal by means of amn electrical discharge dates
~back only to the early 1940's, but since that time it has made
remarkable strides and is now in common usé. Mysterious as 1% at

 first dppearsa), the process is actually not complicated. What
happens is that a garies of electrical discharges take place bet-
ween the work and the tool, or electrode, which is formed

to the desired shape of the hole. The rate of discharge may vary
between 20,000 and several aillion per second. At each discharge,

minute areas of the work surface bacomes 80 hot that particles
_of the wmetal are vaporized and washed away by the coolant.

. The process can be applied Lo cutting the hardest metals
and drilling noles in particular. But perhaps its most useful
f£ield lies in making dies from hardened steel, thus avoiding

'tho danger of the £inished die cracking or distorting during

the hardening process.

I) v In seva:al specializod-appltcations -» HOKXOTOPMX cnensa~

, ABHUX oGalorit‘HPIICHOtlu
Z)A..._nystorioua as it at first appesrs .o ~ X078 € nepsOro
parasna Bce 270 DPOACTABAAOTCA BATBROHEM. oo
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UL'RASONIC NACHINING

Ulrasonic vibration that is, vibration at a rate beyond
the rate of perception of the human ¢ar, was first applied to me-
talworking in the early I950's. Among the first uses was the clea-
ning of small precision parts, as miniature ball bearings for air-
craft instruments, which would be useless unless perfectly clean,

The vibration is obtained by a piezoelectric crystal, that
is, a erystal, such as quartz, which has the property of chan-
ging its physical dimensions when an electric current is passed
through it. If a curremnt of sufficiently high frequency is em—
ployed, the crystal will vibrate at ultrasonic speed, and its
vibrations can be transmitted mechanically to other objects. e
The vibratory unit is called a transducer. A/7{kfgf';§ﬁé§2r g

Perhaps the most interesting application of ultrasonics,
however, is the cutting and engraving of hard materials, such as
glass, precious stones, and carbides. A tool of the required
size and form is made of brass or other soft material “and. atta- 7
ched tc the transducer. The tool is lowered until it just Dbarely
touches the work, and current is applied. At the same time, ‘

a flow of water and fine abrasive, usually boron carbida, is pum- |

ped over the work. The tool does not actually touch the work, but
the vibrations literally hammer the particles of abrasive into
the surface and chip off tiny fragmants. Some wear does take
place in the tool, but it is very slight and, as it is equally
distributed, it does not change the shape. The'méthpd is quite
commonly applied to cutting 1ntricately shaped hples in carbide
or hardened steel. .

: , llachining withLase:cs | , \

A lasor (light amplification by stimulated electron radi=
ation) is a very highly concentrated beam of light - it can form
& spot less than 0.000I in. diameter. This beam of . light has a ve-
ry high energy density (of the order of Io3kw/cm2) which can cut
metal in & similarway %0 the electron beam. It has the great
advantage over the electron beam, of relatively low energy loss
in air, so there is no need to place the component in a vacuum.

The tremendous amount of research work being devoted to
the development. of lasers for a wide variety of purposes seems
1ikely %o result in powerful systems for machining,



Laser could be expected to be the tool of the future, as [
'the process of cutting, welding, etc. is usually carried out
quickly, witb low distortion and minimal loss of material. In ad-—
dition, laser produces a product which requires little or no fur-
ther machining or cleaning and it is a process easily incorpo-
rated into automated systems. For instance, the combination of
~ & carbon dioxide iaser as a cutting source, together with a pre-
cision machine tool, allows highly accurate and fast cutting of
‘8 wide variety of manufactured components from steel to plastic
and inorganic materials. The laser cutting source is linked to
a computer numerical control (CNC) system which provides fast,
highly accurate machining of components. Sc accurate is the fi-
- nish (surface finish) and quality that little or no further pro-
- cessing is required. laser cutting is & unique thermal process
which has the least effect on the material being processed.
The laser concentration is so intenaively localised that cutting
' can be achieved on producta without any surface diffusion adja-
cent to the cut. The contact free transfer of energy permits high
quality cutting of hard, brittie or soft msterials without the ne-
ed for retiniahing or further treatment. T /g

Flectralytic Polishing | //h/ /"~

For many years the process of electrolysis has been used
for polishing of metal surface. The material %o be polished is
made the anode and is immersed in am electrolyte, and a cathode
e prdvided to complete the electric circult, For some years
the ppocess was used mainly for preparation of metallurgical
speoimens, Since the Second World War, it has come into reaso-
nably wide use for .ndustrial polishing of componeants.
Po produce a good surface finish, careful selection of
the electrolyte, the current density and the opexating tempera-
tuzo is very important. The mechsnisa invelved in electrolytie
polishing shows that She process is dependent or the formation
~of a thin viscous leyer at the surface of the workpiece..The la-
yer tends to make recesses in the surface and cause selective
sttack on the high spotn. thu-, the surface is gradually made
.mthero b '
Electropolishing removes L£ine¢ surface acrntchaa and gives
vtry high surface finish values with surfaces 1n1tia1ky prepared

23



24

by grinding. The process is very useful for small components and
parts containing recesses which cannot be satisfactorily polished
by other means.

Phe selection of electrolyte depends on the material to be
polished. The current densities vary between 0.0I and 7 amps/cn
at volteges between I and 200. The temperature is in the range
of 40 to 200°F. Polishing time seldom exceeds IS5 minutes and is
often a matter of seconds. ; \

LY Flectrochemical Machining | V 2
Eloctrochelical machining uses the same olobfrochemical
prinoiples as in electropolishiing but the component (anode) is
placed very close to the ocathods. Because. of this, the rate of
material removal from the workpiece can be high and the work-
plece can be shnped.by the cathode (or tool, as it is usually
oalled).
There are twe basic subgroups of oloctrochoaical machining.

One, known as electrochemical or electrolytic grinding, uses

a metal=bonded diamond or aluminum oxide grinding wheel as

the cathods, Material removal takes place both by electrolytic
action and by mechanical grinding. The other process, called
simply electrochemical machining or electrochemical milling, uses
a shaped metal cathode which is fed into the workpiece te produce
a desired cavity shape. In electrolytic grinding the workpiece

is separated from the metal wheel by the asbrasive particles.

The electrolyte is fed into the gap between work and wheel as

a continunous flow. Nonmetallic elements and reaction products
are removed by the mechanical action of the abrasive grains.-

75 amps or less is the usual current for electrolytic grinding.
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