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Accordins: the statizties, the metnlvorking industries nccount
for anpproximntely 30 ner cent of the vorld's industrinl nroduce |
tion, mensured in term: of vnlue rdded, Amones {the m: jor branehen
of the irduvrtry, the met:lverkine kog rhovn the rrentent inerense
in nroduction rince 1938, the ircrenre wes rore i mificint for
the develonin: rcountries, but still there i: n hir np hetweon ‘
the rhnre of the develaned nd developing countrien in the totnl
induntrinl wroduction of _the vorld,

The simmifieance of metnlvorkins induntries for a country muy
be nrrenned by theif nnnre in the totr) inductrinl output, by
the value nadied in the proeces: of mimufueture smi the contribu-
tion to c¢mnloyment, In indw:trinlly developed covntriern the
rolative rhare of the metnlvorkine wmrocduction ir vithin the
renge 30-407, while in le:s inductriclized countrien it is below % .
As nor the Intern: tionnl tandard Induetirial Jla sifienlion
/1513/, the metalvorkin: indusiries nrroduce the followin~ roodas
IST 35- manuefucture of ecuinrment /oimple nietnl eroduct:
or =irple ratsal meoufeeturen/,
1332 36= nmanuffture of rrchinery, excent eleectrienl
nuchinery. n f
JOT3 37= ponufneture of cleetrienl mochinery, ’
I.iX.2 3%  monufecture of tranunort ecuinment,
ILI2 391= mepulaeture of profe.cionnl, ~ciertific, renouring
o contralling inctrunents,

It i e 8y to  ren that nrietienlly cverylhing nround un 4o
rvnilible Jdue to the subclintinl beln of the met:luorking
indvetries, he mnodr ve ure re either directly rmnufnetured

Ly machine tools, or by mnchinery nroduced by inem. Thi: ~nplicn
for _ furriiure, clotben, refrirecrsiors, crr:, cdccineoa, toys,
rirnlines, cven Tor fa0d nd vnter,

T ROLER OF 108 /it iINu TGOLS

Jnecinl nlace in the ercation of 1« nation's welfnre have thre
machine tooln, "heir imnortinece in cuec to their bazie Tupetionn
in the ~ntional cenno.y:
a- to produce the :ernc of nroduction, i.e. ithe mnehine.:
and deviees vhich nre recuvired for production of .
virioun enods-~ for exnmple menines for the textiile
industry, food procesning miachines, other tynes of
rechine tools ete, , '
D to producc concumer rood:r ns hotchold hiirdware, roadion,
refriger~iorn, : toves ete,

Generally :unenking, nation: +-ith seveloped metolvworkinge
inductries nd noriiculnrly m.cine tool indurtry, cnioy hich
living standords, for exnmnle ecountries lile USSR ind LA have
in operntion over 3 millionc mnechine tool:s, lmited iinmdom rud
Japan ::hout 700,000, inn-do 140,000,

If very :icnificant, the nunber of the nv:iloble michine toolas '
ir not the only criterion in definine the industrinl nover of
an ccononmy,., Of con: idercble import:ance i nlco the perceritivce
rhnre of the vnrious »roups of machine tools in the mnchine
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tool prrk. An - lv:is of tie rintribution ~ives the ~lnce to
mrke aeonunieioun th: eventurl dintortions in eomporicon with 'n
ontirum nirk, 1.0, th one that i cloue to the m chine tool
prt of the rond indurtrinlized n-tion: rrd i: reflectin~ the
litest develanront 4rends, ’

Thate trendr non be broly elriinified in the Tollowin: vy

re  deerc:ving the shrro of universel nne tvrret lothen
by replaucire ther vith highenroduetive, inecluwiing
nUmnricnl]y controllvu Iather, Brincins: the rntio

#117in~ meehiner: to 1 thea vithin the rpn ¢ 1:2 to
183- /In rory of the develonine eourtries $:in “rrtio
ir betecen 1:4 ond 1R/,

b= redueing the shore of civnle Spillire moehiner Ly
rend: eine ther itk multicoindle dridlins wochines

g il Yinge "-rhino' vibi turret head,

C~- rnducinﬂ the W' re of the hinipge machines:, rloners
snd eloiddne snehiner, thae tenderey 1o nort erprecied
for tec iuininy rrehines nd lenrt Car thie nlo'tin:

1 aines,

B= irerecsine the (lore of the ~rindive ehines,
Iaelreing the senerl wuraore roehines vith rpeedsd
“rinaines veetiren, hevine Yich desree of aulonnticoton.

c= iporeacing the shore of 100l rrinders. Thin tondeney
i not 1ikely 1o 1 t long, beenuvse of the more exicne

“iva ure of throve iy outHnn inserte,

- nodarnw/atxnn of 1uo cxir ling nark of cut=oi'f i :chines
by rerlicirs; the Pnckennws: by mendennwes, nurosive
cutlin: pacivine: cle,

7= bro:ie . tiie w:e of :neeinl -urnese rachdnec, troncfor
liner, :mchinins centres,

h= introducins rnd extendine the uvae of i rachinen rna
eyv-tomn of mechinan,

Ao exiuenle, Jet un direcvie Lhe nercentoce inres Af the mnin
rehipe tool rouns in 4 toilnl »rehine tool piirk of Julenpdn,
The ncco ey G4 cee civen in the follorin - table,toethoer

wvith 3.4~ for other courtrien with uifferent levels of industrie
rli/ution-

Type of . tul-nrein . 1A . ur . Japann . Naloyrin, Canade
re tool

ILnthec 13 20," M.l 35 1Te4 18.4
)ling 1? Ir.2 17,2 10 3.3 10,
Nrillines X 19.3 21,9 7,3 P2 19.9
dorins: 1.7 2.3 3.2 ? 0 A
Grinding 8,2 1° 15, 13.3 13,7 19.
uteoff Ao Ne2 h,7 - 6.0 0.8
;(_’].?.merﬂ o 1.7 105 ?o') 1.? 7.? ?o'n
shundine

* The firmurce ronre:ent the 4 nort of the country bhetvren 1961
1977,



The :wnnlysin of the fimures for the Bulsarioan machine tool
park chows thnt in moet re:nects the country hns reached the
optinum level, vhile the shures of nome mehine 100ls may be
inproved, So the rntio milling michines to lathes is L2, 75
whnt mny be considered ruite nroper. The share of the drilling
machinas is similer to that of the hisuly developed countriec,

The ©ome anplies for the nhare o. the borings mnchines, :haning
machines nnd plancr::,

The percentnge of the m4indin~ mrchines and cut-off mi:chines

is lower thon in the other countrics considered in the examnle.
Partinlly, this is duc to the increused in the 1wt years use of
automatic nnd seminutomntie sneecinlized ~rindings machines, In
the same time, this fimure may be veed o5 »n indiention that the

srincing nuchines wroduction should be incrensed on account of
some nther mochine tools, '

It should be noticed, thnt the nhowm ~& ~n cxamnle dintributions
of m:chinc tools may not renresent the best ones, lue of the:ne

vi-lues chould be mide only after enreful considerntion of the
narticulnr conditions in ~very enue,

The next feature to be considered in rnnlyeine o nationnd
mnchine tool = rk i:' the amount and shore of the nirh nroductive
mact.ine tooln., To 1l'e nhove belons the sintomatic, cemiqnutomntie,
convins units wnd the very imnortnnt numerienlliy controlled /7
mnchiine tools “hich mide :lmont & revolution in the naet:lvorking
beenuse ¢f their nuncrior eancbilities, Currently 211 hirly or
lens developed countries ape iiare.rins the number of the b:iwh
nroductive m:chines they optrate, Mor cxramnle in Dulparia, on
1.1.1975,17.5¢ of the m chine tool nrk con:iuted of such
cfficient unitc, Accor ing the ntnte olans, the share of the
hi~h proluctive muichine toolz hns to be extended s indicnted:

On 1.101‘)75 On 10101(:’81 Oon 1.101()?6 0 30101"91

19,5 30,7 e’ H2e3%
It 1 exnected thnt there CFirures will e oehicved rainly by
ineressineg the notional wroduetion, the rerining ot imported,

Une o the problems of the develonins countrien is  the introduction

of the hirh nroduetive,”nd " rtteuvlarly the 1. nochineg,nt the

¢cerly tage of their iniustris)ization.”ne ~reot influence of the

Aecision on the wet lvoiiin~ industry vecuires n ~ore dctiiled
con::iderntion of {ihe nrors 'nd cons conrcernod,

T ST ST AR i OF ) s IN Y TOCLY

In 195% the fTivat coirercirl models of nuerienlly controlled
meehine 1ools vere dinnlsved at tre 'ationnl ichine Tool .how
in the USA rmd placed into fuctorien for onerstional uie. i3
1957 N2 mrebine toole tere uszed to an extent ithnt nrovided :n

imnort-ni impetus to the notionn) sroduvetion. ork on M. racrinns

van corried on alro in Japnn, Gercon dDenoerttie kepublie, the
Union of Joviet neinldint Qenublien, the Pedernal (epubliec of
Geruwrry, United Cinetiom, Culesrin ond other countries,

e -



Aceoriin - ome e frater, in V90 there vore more than 10,700
hi meehine tool:: in onerition iirvoewrhont 1le vorld, Thir quick
e.nnncion van o reculi of ke obvinue ndvantormes dhe B rmehinan
demonsitrated, Moy core smeh Topeter, rmre ngeurnte st or nore
verratile then the convention: 3 m.ehiine tool:: iley replaced,

ey Tl ly vith Ahe sddreelive cdvientiean, come nerntive feostmarn
of +Lthe ! mnehidne tonle rode  Lhe rhen moncoeer:. eutions, e roin
obetiede vt Lhe bih coit of the n:chiinerr vwhat ro nired hih
Indlind investeents, dore 2 the exnlin: 4ton how o very ponuleor
miceoncentton ¢ome Lo exiztenac, It v, oo sddl) 4 Lhouw-hi Ly
romg peanle, thet 0 vetidne Loolke voulad return ihe. jiuve:imepds
onaly 1f hi~ Wr.teher bave o bhe mochined,

The rel oicture i cuite Lhe omnoidgn, Fhe widn rousom for the
svegens: of the M ! moehine tool: 1o that they 2re cceononiendly
v diTind vhen e dches over 0™ caplpleers: are Lo he rachimed,
PThe cronomy comes: 'roms '
ne  rrecter nccurcey :md Lhe reduction of cuwlidy control
cots: Jtice s rercurine incdrunentn/,
b contidderohle recuetion o the recuvivel mount of jigs
‘nd £ixtures,
[ S e redoetion of Y uenn ervare ard of the erep,
e renter n oehiine vii} i tion,
e o it ity o we Yo 214110 Inbour,
M= not tthilitly for the opereior 10 vork on 1:ore thnn
one i :o-ehine,
e reduetion of the ret=un Line,
he “rester o dely Tof the oner:tor,

About 7% of 211 aed-Yvorking croiuctiion con:isd of batch
cwmititieon coite ble for ) meehininge cnd 4 3 veaved hy Lhe
exnariecce 1t ) cnetines ore uned racecsnfully in 1arce olonin
rnd emell mnebine clhons, Accordings LIDC comreen, three (O mechinen
return ke investboent befove exedl-odne off 0 venrn in tr of the
envery, before exqairin: of 3 renre in Gy of Ahe enneny, e A
token 5 renpene 40 3 of the eniier,

aneeind ottoenbion has te e o:1d Lo cowe ren cemert oroblemn
rel-ted 10 the une of ¥! rachine tool:, lHumerienl control :hould
be econcidered oo o cornliaited reufaelurine crctem requiring o
crent dend of coonerction Fror (11 dennriment:., There rust oxiet
mn cxcellent cohmection betvieen the shopy, tho propsr-wr-ing, ithe
ensincerine personmmae) and Lthe m internece technicinng, In order
1o have nroner roeturn of the inventmengs, 4ho i) tmehive tooln
hova Lo be oper-toed ot 1onant {wo hiftn, nreferably three chifts,

The seile on waieh Lthe develonings countrien cbouldt ndont N
michinen denend:s: on the nerticul:e condition:, Wor mni:: nroduction
they nre not :uitnble, yhile for the general engineering industry they oon
plag the principal part as the years progress,
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sven the mont develoned country ern not nroduce the reocuired
for its cconory number 'nd v-oriety of machine tools. Thin
apnlics ali the riore for the (eveloning countries, vhich hive
1o imnort all or m:.jor nrt of the michine tool they need .
venkeninr their rcaourcen of fareirm currcrey. The losierl
“{en in thin cane iz to estiblich ovm machine tonl nroduction
or to dovelop further the eriotins one. The henelits of cuch
nolicy can be briefly surmnrized iv the fol lowins vyt
= sntirfving to nome axtent the recutrements of the
loerY =etilvorking incustriern,
b= nrovidins emnlovment for a connidernble amount of
1:'hour foree.
¢= forei'm currenecy e rninec, : |
d= creatins of loen) utnff of ukilled machine tool |
menufaciurers, ‘

Ougce ihe deciiion to crt blich n:etion 1 *r.chine tool »roductiion
i ¢ ken, the idevelonine eountry hor to deeide :hrter 10 uy
liscenceon or to ievelon ovn derirmn, “er "borivnoera" {here o :
only one :1lerntdive ,snd thnt i 10 look for forci:m haln, e to !
the J-ck of vrverion&ed “tnff in the virious ficlés rel ted to
the moehine tuol nroduction, they hive tn nurchice 1iceneees :nd
Imow=!0v: “mi! to amnlay cxnerts fropm rlvoad. .iuch n-nrongh vn:
neeepted by mny develoaning countrie:n cnd sroved its aroncrne:a,
For countrice itivore develoned weliine tnol industry “birn limo
of retion ny be Virited or completely ohandnned, In this enne
tte noliey denend: on vhether 1e con:iderable linuncinl imrden
of :uch enntrict vorld he erecedad by the ndyv:nirrer 11 rivess
Ne the -enuntry hine the omworinnity +5 ridort rn un=ta=0: te
o ehine too) tithout h ving to nrim through the lon:
neriod of resesrceh, exporiment snd sesntotion
ernerienced v tle reller,
b= the introduction of rev ' rnterisda, ne: technolory
tnd nev derim icens ~iven o ttrons mck 41 4%e evee
Lanrent of Yoenl enrioeers, »onoers, aner:to i,
cunlitly ini-wetor:, ceono inte ote,
0= the Contion of o ~amiclitive ™ ehine 1n0) dven doe '
courdry the Tl lvoree Lo exrort 1'.3e nodel. The '
herefits: of 4Lic “ovld not ke conidercd oaly from
Tivmned ) viow noint, t.00 e "or 4 currency ineomc. '
The e: rocure of @ -ro:vet to the the vorld m riet
hrinee alno dntireet smine for the induedind cevelane
rient aince eomnetition vith oiwilnr orediuect: recvents
. excellent desiyang, werfiet r nuTheture nnd hish eundity
4 ronson:ble cont. :
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About ilec end of the accond world #nr, “Wwlenrin wan on rericvl-
tur:l ecuntry vith noorly develoned pot: Livorting indu:trien,
"ere exirted n very lirmited nroduction of primitive univ r..nl
Inthen, bench drills, bonipe neehiners, veltine renerntors, o1}
pre:cies, srinting maehinen, ccvipnent for the food proce:::ine

in luairies cteo,

One of the fTirest 2tepn of the new nontvnr cavernement wni: Lo erenleo
n povierful retnl vorlineg inductry vith necinl emnhnrivze on the
wienine tool in urtry, Tt e decided to nul torether the meehine
tool:s :nd 4lie nerionnel of Tourteen :mnll rrivate entornricon

rud to Torn o trong mreline tool vl ont. Thin hpnened in 1947,
chieh veor 1+ eoncidered ¢ Lhe bhirdldny of the "W enriin meline
tool indurtry,

Initi 1y the iew miy 4t nrodueced the sname sroduetion o the

incornornted unita, imt in 1990 war desiomed ond nroducaed omiively i
vith nntionnl efforts, m uneio=d.te uwniver:nl 1othe, tidl YI7g2
only in the plont hovinge olready dhe wate "ALL", vere eri:med

i nraduced pore 1than 70 dyners of univerral :nd nroduction' Y athen,
rrore Lion 20 4onen of vorions beneh od eolumn Jdrilling maehinon,
~bout 1Y Lyne:: of »illing . chinen, ever:l Lynesr of srindin-s
muchines «nd Vo vinpine vochiinen, different out-off machines

sYotting naehidnen nd Lthe vevw thread Lronching and cor elimferine
meghines s bhieh vere nmtented »hroad,

Yor Lhie culel develannment Yelwed conciderably Lhe Sovich huion,
Jhehoiiloval in ind vore otber countryier, They contributced with

ru ply of the neceniry rmichine toola, cendin't of experto, tronsfer
of lknov=how, providing of i lerialn,

After L:e :i:chine lool »lont 201 abinined adequ:te exnericnee
el f=conlilenece, the overnent decided Lo v ke v bie inver -
wentn in enteblichine other wochine Loo) nlonta, The: e nlontin

beanme to nupenr in vi.rious narde of the eonntry snd were initi- 11y
denendent on AT, The AMM Mulfiled the role of "other” nlant,

vhieh decsirned certain nnetine tool, =t-rted ii: production mnd then
irmnafered it 1orether with Inow=how nnd the toVine ecuipment Lo
the Tulvre pemufaet rer.e In Lhe eourse of ceveral yeors pmony of
there nlimt: wme el f=culficiont in recwect of denirn c-onbilitier
nmd remufactluering,

In the rer tine in the enmiry dready exicted mony and hirhly
cunlified ¢recinlicts ;d 11 vnn decided to erente n desirm :nd
rene:reh institute in the Field of Lhe m:ahine tonle . This inctitute
van aupnosed to corry out iecicntific nnd resenrch vork,amd to
continue the uvnrk tnried by 7%= Lo detimm paenine  toolen, nroduce
prototynes o sive them to certrin nlant,

The nev: oar-~ani-ntion ve ~rod ro:ults in the ffurther develomront

of the mchine tnol indvatry, Tn 1)6° wan ntarted nroduction of
firnt rrosramme controlled somirutomntic chuek lnthe, lNow nhout
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ten types of automatie und ceminutowntie lather oe vorious .dzes
nre operating :.broni und in Bulgarion plents, In 1976 begnn tae ne
nerial production of the first N3 1nthe. Now the Sul carian mnchine
tool industry ir nroducing specinl purpoce, unit composed m -chine
tools, machining centres, transfer linan, industrial robots and
manipulators rnd syctems of machite tools. In orler to keep in
line with the world trends in michine tool building, concerning
denisms, know=how, clectrical enuipment nnd m-terinls vere
purchnsged from leadiny firms.

The conntunt efforts 15 nroduce competitive machine tools promoted
conditions for inten:ive export., The main items of the export are
nrosraume~-controlled lathes, universnl enpine lathes, drilling
mnchines, milling machinen, nrenses, cute-of'f nuchin: g,

The intensive development of the michiine tool industry provided
n rolid ground for rrowth of metnlvarkin,: induvtrieca. The lonr~=
tern planning ond the great investmentc allowed to develop sharnly
the oxicting in the country netalvorkin: industries :n: to crente
nev. branches, A fivour:ble effect on the metnlvorking in Bul ~arin
had also the cooneration omon the Cl2A countries. According au
meneral ngreanent, compriains the mrufacturing of o grent amount
of produets, n speecinlizntion of cach country in cert:.in br: nche:
wau promoted, The p.rticination in the agrecment srave tvo impore
tant bonefitc to the Bul~ari:n metnlworkins industry:
a= nontsibility to plan nnd develop o 1rrrme senle nroduciion
hoaving o ~unranteed riorket for the product.
b= roronc to invent heavily in erention of hish productive
nlantsn, exnectins cuik return of the ernital,

Todny Twlmarin produce wni exnort n hirs variety of nraiuctn,
nmong hich of preater imrortrnce nroe:
= Tork=1ift{ trueck:, eleetricrl :nd dieusel,
elcctricnl rotorvs,
rridpe,
trolley hoint:,
food proce: ring ecuinnent,
seriewliureal oetinesn,
m: ~hine: Tor the teriile indu: try,
houriehold annlinrces,
rtorechnounc erninment,
pre:.:ure ve. :‘el:,
cont iner:,
metalewitins Lonla,
measurine insirurent:,
pre::-es,
riddviy veccang,
turbives for Lydro nover ntntions,
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