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The Soviet machine tool and tonl induetry is a complex branch producing
basic tecinological eouipment {metal cutting machine tools, forsing and cutting
ecuipment), ‘ools (metasl, abrasive and diamond) for mechanical engineering and

instrument making induetry as we.l a& various kinds of measuring instruments.

Practizlly, Soviet machine tool industry, like many other branches of
mecharical engineering, wat founded and developed during the years of the

Soviet Power.

During all the clapsed decades, the socialist planned economy worked out by
the founder of the Soviet State, v.I. Lenin, has provided the balanced and propor-
tional development of all the branchee of national economy, great attention being
paid to the outstripping development of tho leading branch of industry - mechanical
engineering.

Now, in the USSR, as well as in other industrially developed couniries, more
than one third of all employed in industry work in mechanical engineering, which is
called by right the heart of basic industry. Continuous improvement of methods
for producing machines, instruments, e~uipment and tools i® an impertant problem
of increasing the labour productivity and national income. This task should be

solved ty machine too! builders.

Now, as a result of gocialist transformation, the Soviet induetry numbers
over 3.2 million metal cutting machine toole, 730 thousand forging eruipments,

tens of thousands of various casting machines,
P CT OF I, W G MAC Y

The retional uee of raw materials and semi-finished producte ie an important
index of teohnical level of machirery production, It is well-known that the cost
of metal in mass and large scale production is 50 percent higher than the cost
prios of productis. Therefore, great attention 18 paid to the development of the
smuipment producing so-called accurete blanks which reduce the minimum subsscuent
metal outting.

Puring the reocent years in the Soviet Union, the production of forging eouip-
sent is dsveloping more repidly than that of metal cutting machine tools. Now the
ostput of forging equipment is over 42 thowsand pioas a year. Nore then 800
sypes of warious machines are put into production. Almost all kinds of autematic
hepdors and sheet metal stamping presess are menufactured at the Soviet emtergrises,
smeng thea are pewerful hydraulio and mechanical pressrs, inoluding the largest in
W werld hydreulic press of 15,000 sens oupacity, mr-profile preness wp %o
19,000 ts eapacity, socentric shaft hot stasping presess frem 6o Vo 8,000 tens




capacity, mechanical shect metal stamping preesze from 1 to ,QCC *eors capacity,
coining presses up to 4,C00 tons capacity «nd otier metelworking machinery.
Varicus kinde of ocuipment fer cutting .nd bending of metals, cold nd hot “hree-

dimensional etamping, etc. are produced ‘n large quantitit‘ ye.

All the efforte of Joviet scientists and production workers are concertrated
on finding means for further increasing the cfficicnocy of shaping methods and the

accuracy of finished parts,

Rather & perspective trend is the rroduction of moochines using high nowers
(working speeds) and higher spocific pressures. Rrtrema)y widcspread are multiple-
station machine tools, automatice, combince and cuiomaiic transfer machines which
enable to perform the whole complex of operations connectad with the machining of
blanks. Proceeding from the specific featuras of raetalworking production, con-
siderable efforts of designers and production workers arc aimed at increasing tle
level of automotization of machines, use of rcmote automatic control, espccielly

for large machines intended for hot three-dimensional stamping.

In the recent years, NC syetems have found o wide application, Tirst of all,
in punch presses, nibbling machines, tube-bending and chect- bending machincs and
others., The use of carbide dies produced on NC LM machines assiste in
obtaining acourate blanke by ccld thrce-dimonsiong]l and sheet metal stamping in
particular, ’

In th: nearest future the output of metal forming ccuipment in tho Soviet
Union ie supposed to be 22-25 percent of the totoal output of metalworking
machinery. The range of machines to be produced will be widened and renewed.

The Soviet production of casti chines as well as this branch in other
countries is comparatively new, it walfdevoloped during the last decade. The use
of rooent advanoes of chemistry onabled to radically change thc nature of caeting
Pprooesses and to turn from conventional msand casting tochnclogy to the production
of oastings vith acourecy, ,1 = ,2 mm and high swface finish that almost

oompletely sliminated machining processes,

In the Soviet Union the production of scuipment for die shell casting by the
lost-wax process, spun oasting in pormanent moulds ae we)l as multilayor ones
in dewloping morc intemsively than tho production of omsting ccuipment as a whole,
The specific feature of these types of equipment is their ntegrity. Depending
on the stale of the preduetin acoording t0 an ecmomically justified number of




capacities; tho total complex of ccquipment reruired ior carrying out the whole

technological process is work.d out and produced.

New methods of producing castings in 2xpendablc moulds with the use of fluid
moving mextures developed by the Societ scientists are widely applied in the Soviat
Union and abroad. The use of fluid moving mixtures considerably reduces the »
duration of tochnclogical crcles, raises the productivity of labour 2.5 or 3 times,
improvce the cwality of casting. Parhaps, nowhcrc in ?’qua_niq.l ongincering there
is such an acute necapeity o incraasing in every poswible way the lovel of
mechanigation and automotization ac well as tho intcgral decision of this task
as in the casting production characicrizing by the nigh--temperature and dusty
conditions and reruiring greut physica) cfforts of worltars, Tt is true that this
branoh of mechanical enginecering is considered to be the mosl difficult and
harmful, It should be noted that both the Soviet Union and other countries have
not yet found the integral docision of affeciive mechanization and automatization
of all the technological procesces of casting production, especially in sand-
casting. Groat cfforts are nceded to find offective mothods of fatiling and
ohipping the castings. The hasic industry dealing with the whele compl-x of
cuestions connected with thn casting production gives all the possibilities for
comparatively fast soiving all the techknical and industrial problems concerning
the devolopemnt of mechanical engincering.

MACHINE TOOL INIUSTRY

Investigatione carried out hy sciertiste as we)l as the analyeis of praotical
activities in the fiold of mochanica) engineeriny abow that despits the intensive
improvement cof methods for blank production, particularly with regard to enhanced
aocuraoy of the product, the €hare of merhanical engineering is not practioally
reduced. It results from tho fact that parallel with the reduotion of time recuired
for removing rough machining allovanoes, considerable *imo is spent on finishing
operations. In mechanical engintering and instrument wking industry in particular,
acouracy requirements are becoming more stringent, tnc efore, in machine tool
industry there is something like shifting in tho kinds of machining, o the one
hand, thc systematic roduction of roughing procorsos an.. subsequently the Ascrease
in the amount of eruipment used for thire purpose on the o -her hand, the intensiwve
increase in the amount of ocuipment used for precision opr retions, minly for alwesive
anes,

et SRR

o output of metal cutting machine tools in the Soviet Uhiem sxoesdn 200, 000,
Only more than one thoumnd :nd a Malf medels of veriows metal owtting equipment




covaring practically 211 tho neeessary ascortment ar put into serics production.
™ the Soviet metal cuttings nachine teolg it ie posritle o produr  parts gized
from factions of millimeters to tons of mziers, At prosent, over 150 models of
only heavy-duty and unique maciines arc proauc:d Including vertical turret dothee
handling workpiccee up io 7} W, lathes accepring parte witr € mm ciametor and

m long and so on.

In ilie ussortmen: of meta) ~utting ecuipmeri to he produrcd, precizion machine
tools amount to A0 percent; whiolo automatice end seni-sutomatics Lota) ovrr
60 percent. The schurc of procision machine tools. automat ce and scmi-autcmatics
in tho tota' amount of machinc teoig is ever increcasing. Soviaet machine tool
builders have zained a rich expericnce in the preductior of automatic tronsfor
machines. This work sturted as far tack as in pre-war years has now received

a8 Wwide industrial dcvolopment.,

Now over 3,000 automatic and semi-automatic transfer machincs are employod
a2t the Soviot industrial cnterprises. Alongside the convcniional transfer
machinos consisting of unit-type machine toole for handling frame parte greatcr
amounts of automatic transfer machines for machinging various shafts and goar:
are supplied to the industry, Sovict machinc tool huilders have donc a great
deal of work on providing hearing and other branchcs of industry with complex
automatic trensfer machines, The solution of the problem on organising the
production of various types of motal ~utting equipmont required groat cfforts,
the orcation of specialized onterprises to produce heavy~duty mzchine tools, am
well ae enterpriscs with s ccific olimatic conditione to produce high precision
machine tools, The prrduction of high precision machirc tooln demanded that
families of unicue mater maohine tools should “¢ built to provido basic perts
for procision eguipment,

The solution of ths problam conoerning the use of automatic NC ecuipment
acquires greater and groater importance for offoctive autometization of series
produotion, the share of which is now about 70 percent of the whole volumo of
production in mechanioal engineoring and which will not considorably chango in the
nearest dosade. Imspite of tho intensivo epecialization ard co-oparation. Now
in the Boviet Union over 60 models of NC machine tools and tens of models of

mohines with plug-in control aystoms for performing various technological operetions
are put into peroduotion . iiably and comparetively ohoap machining centres are
intensively develeped, T™he work on improving the methods of automotisation of
Sortain types of equipment is orgamiomlly combined with tho werk of producing semi-
sutomntio and sutematio tramsfer Wwahines, oemplomns and automatio management ocemtrel
Systems with the wee of cemputers, WO oddress stores, ete,
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TOOL INDUSTRY

The specific featurc of ths Soviet rpenialized tool industry is the high
level of concontration of tool produrtion,

Tool making plante with averuge annual employment of 7,000 produces almoet
half of the total amount cf toolu, i,c. 26, persent. Doih by omploymont and the
number of cquipment which ie used svch mzchina too! works as the "Fresor" producing
cutting tools and the "Kaliber" producing mearuring tools arc tho largest in the

world tool making plants,

Tho high lcvel of concentration combined with specialization allowod the
tool making plants to organizc the production of metal cutting tools by using
methods of large scalec and mase production. The {ool making plants succesefully
employ automatic transfer mechincs and nechanizcd production lincs, high capacity
wutomatic and semi-automatic equipment for mechanical machining, hoat treatment
and chocking up.

Soviet tool making plants provide a hro; ¢ range of toole recuired for diversi-
fied mechanical cnginecring.

Special attention wae siven tc the devclopment of carbide tool production,
Recently various desifme of cuttors, mills and otlior tools have been worked out
on the principle of mechanical fixing of circular wnd multicdge carbide tips, Tens

of millions of such tips for tools o1 thie type are produced every yoar,

Many kiinds cf smmll sised solid carbide iools such as drills, reamers, taps,
ond mills, boring and milling cutters for machining oumplicavad profiles, disk }
cutters and others are manufactured. Thosc tools arc of Teat demand not only in
our oountry, but also abroad,

To the most imporiant trends of the further development of tool production in
the USSR we may refer to the following onos:

~ assimilation of now and improved tool matorials enhancing the ~aality and
life of cutters:

- dovelopmont of absolutely now offective dosigns of tools for gear-waraisg,
spline—-turning and othor new processoes,

For sutomebile industry in partioular, it ie envisaged o develop snd master
the production of new standard quiok-changeable tools of high efficiency, noven~
lised cuttlig elemsnts and tooling for transfer mashines, astesaties and B8 snehine
tools te provide prodwtcr..ned owtter life, minisua time for tosl chamging end Mg
accuraay of setiing-wp. | '




The procuction of high cw.lity 8rinding mat-ials and ahrasive tools is

organized in the Seoviot Union at large eptcialigod enterpriscs,

In the nearest future we plan to build u considerable rumber of new toole-
making plants and subetantially increase the cutput of tooie that cnables us to
meet the ver-growing nceds of our industry,

PRODUCTION OF DIAMCNDS Al:D DIAMOND TGOLS

Now the Sovizt Union takes onc of th: firet Plutce in the world by the

production end usc of diamond tcols in industry,

Our country hes o rich raw amtcrial hase for the productio of diamond tools;
from yoar to year there is a steady increcaec in the ocutput of natural diaronds, the
cuantity of diamonds extract~d it sutfiniant for a wide range of diamond tools
to be manufactred: a large induetry producing synthetic diamonds is developed at
the prosent level, the perfoction of tochnology u)lows to continuously improve tho
ouality of diamond toole and expand their upplication,

Diamond tocle are manufactured hy spceialiged plants, At prceont the production
of diamond tools in various kindse, typce and sizes ir organized including diamond
grinding wheols on organic, metal and sintered bonds for machining all kinds of
materials, among them arc hard alloys, sintcrod materials difficult to machine,
glass, somi-conducter matoriale, high alloyed and heat roej £ting steels and high
temporaturc alloys,

Boviet tool making plants also produce diamond toole ror finishing work,
honing stones, lapping tools, superfinishing tools, various pastce, boring tools
(such as chisels, bits, expandere): drilis for meking holes in diffioult to mechine
matorials, as woll ue in reinforoed ooncrcts used for oonstruction and repair
work. The renge of products at themc plane also includes singlc crystul tools,
namely: fine wire drews, cutters for boring workpicoes nade non-farrous motals
and alloys, tips for control mecsuring and in-process chacking instruments,

Soviet scientiste have created now, rather hard material of high cwality -
"Eber”, which Wcoessfully oompetes with diamond tools in many prooesses.
Vorious kinds of tools are boing made of "Mbor”., The inteneive and “alanced
dovelopment of the Soviet mchine tool and so0l industry ae well as the systematic
inoreass of its technioal lewel in tectioal and strategical 1lines ar~ Wased not
W17 o the avatleblility of the Oontrelised mmgoamt, high akilled workers and

Sgtmers, rich mtertal Te00urese, Wt 8loo m e Avilability of the well-
Gwigu wyrim o So1entifie ressareh 1800t tuteions, wefaoting and Sreigring




institutcs dopartments and other ngineoring crgenizetions. Alnost all
vranches of machinc toel and tool industry nav. their own screntific roscarci
institutos with powertul ~xpzrimental bosls. Th. worke carricd out bv ENIMS,
ENIKMASH, VNILALH and oth.r sci.ptific iwecarch institut.: arc well-known all

over the world,

The planning ~f new cnterprivce on macehine tool and tool industry is bcing
mede by specia’ized designing irstitutcs having at thor dispcsal highly irained
specielists wiic 1ir planning n.w industrial ont rpricce envisuge a coneiderable
Jeap in thoir mualitative development and tr: level which shculd b obtained when
putting thcsc new enterpricss inlo opirotion, Large design dcpartmente under the
guidance of the lcading scicntifis rescarch ingtitutes arc working cut wide
familics of rangee of unificd mechinzs, the specializad production of which 18
organizcd not only ae & whol - but aiso with sepurating the production of certain
units and mc chanisre, Ohjoct rd trelinclogical specialization gives all the

posgibiliti..e T crmant 2o vhe outrut of cortein typ e of puris in comparatively

gmall batchcs on the principlec of i.nrege cenlc and masc production. Thus, for
instance, in machinc tccl ndusiry cver 60 porcant of o1l the cruipment and machines
arc manufactured with i~ uee of motheds cf Flow-linc and meechanizad production.
Spocializad induetricl tochnologiczl insiitutce having at their disposal highly
mkilled ..'p.‘c\‘,igligtg rend r o great assictance to snterpriscs in ti complcx
developnent of techn-logica! procceses and in training epecialiete when new
producticen ie aesimifated. Orgstankimprom and other institutes of that kind are

well known.

Hoving a powerful row material and industrial basc, the Soviat Union naturelly
strivee to securc a full ccononi independence., This refere 10 machine tcol and
tool industry as wcil. In thir conncction, Soviet spucialistie and adminietrative
workers are w.l! awarc of the tact that tochnical vrogr:se and cepecially thoee
changes which arc taking plare no . in the productior rshptpﬂ@t arc impossible
without taking into arcount the world exporience and withowt rearonable exchangs of
goods. Thus, it is cetimated thet in machint tool induetry th: range of cquipment
recuired for meeting all thc demands ~ompocted with the dcvolopmont of mechine tool
production accounte for about 7,000 modele, while in metalworking machinery it
asounts to moro than 1,80(-2, 000 modols. Nct a eingle ovon highly dsveloped country
can keep the production of thit range of scuipment at tho highost technical lavel,
Thoreforc. at this stage of industria) dovelopmont, ag novar beforo, it is very
important to estrblish cluse cr-oparation and carry owt mutually profitable
exchange of goods 1 producing of whigh thir or that country lLias ebtained the dest
rosults in comparison with the otkhers,









