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This meetin; deals with problcms, concerning mnctino-tool
industry in dovoloping countries., The term "devolopin:" itsolf
already means that these countries are moving in a progressive
direetion to a cortain aim, Naturally, oconomical and political
conditions existing in %he countries, vhich are called "develop-
103" are not tho same Jn all of them and accordinzly, the speocd
of developmont and today's main probloms are different as well,
Even whithin one region, in Latin Anerica, it would not beo casy
to £ind two countries, having just the same Situation. As the
genoral econonical and social conditions are different, do not
colncide the proolems concerning particular branches of countyry s
éoonony, and tais applies also to nachine-tool industry. In tais
aspsct, the developing countries of Latin Amorica can be clasgi-
fied into throe main groupss

o Countries with well developod metal-working industries and
machino-tool imdustry, already established as a separate
branch. Thoy are Braszil, Argentina and Mexico.

b, Countries with developed metal-working industrics, but
having no nach.i.no-tool industry as a separate branch, and
now considering sotting-tp uch.tno-coql dndustry, such as
Ohile aud Colombia,

6, Countries with 1limited motal-working industrios and no
Rachine-tool industzy &t all in most of them. Their roquire
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eonss Tor nochlne vozls ere koL by fnpertse Anon such
countrics are Leuador, Javaguoy, Poru, Uruguay wod Vo=

nozucla.

A3 to tho development of machine-=tool industry it is quito
natural that countries, bolonsing to the dlfferent Grouds nen-—
tioned ciove, face diffcrcab priblens: como couatrles Lave prac-
tically 1o stort from the very bolmun;, while the olucrs
should :osorn and luprove he exasting cystem ol catorpoiucss
Clhore are, nouover, many nuoblors in coumon, beeause even in tho
rost industrinily develoned couabrics velon;ing o lheuc roans,
sach as Birasit ond Arseatina, tae devclopment of nachino-tool
industry has nov yeu rewched the level, achleved by acvaaced in-
dngtricl couatrics, which are main machine tool producers in
tLo mrescad world, such ac the Gexnan Federal Ropuulic (uhich
twicn the firot jluce), the Covict Union (tho second place), thuw
United States of Amarica (the tuird piace) and Japan (the fourth
placc).

vwhile discurcing the problems, concernins the developpent
of ochine=tool industry it is noceccary to takoe invo account
the speciiic role of this branch in the eoonony of any couatry.

llachine=~tocl industry i3 the production of machines designe
ed for Luilding otuer machincs and, thcrofore, it tekes key and
decisivo positione in industry as a whole. A well doveloped
nachinc-=400l industry which can mcet the demands of othcr branch-
8 of econony is a necescary and icportamt condition for creating
an indcpendont economy, capable of free development, Lthis thesio
18 cvidont not only from thc thoorctical poilnt of view, but alco
f1ro: the yrectlcal one and is pisved by hiptory, tho nost gtrili-

in; deroaatration of it bol.: ) vue davelorrent of uacinloe-tool
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industry in tho Sovict Uzion, wihdeh for u chort noriol of tloo
kas traversed a long path froa an ajrarian and iucustrially
bacicrard counvry to tho advanced industrial state, nanuiactuxin -
in particular, over 15 por cent of the total nuw.ver of nctal-
vorking machine tools produced in the wholo world,

At the nouent when the Great October Rovoluilon lLad oceulcu
nachino=-tool indusery in Russla was apsroximately at the cane
lcvel 23 it 1s now in Latin Amcricaa cowtrics, belon lu; o
croup #b" cccoxding to the classificavicn mentioned above. It
was not an iandependcat branch ol industyy, mactiinu Louls vewe
produced at (;encral-nurpose machnine-~builuing fectorics, aud
according Lo vheir techaical lovel thcce machdno ©ools could 1m,e
bo considervd modern designo of that tluic. There wvere only &0
entorprises in Ruscla which scuehow were connected witl the proe-
duction of rmachine tools, not a ein;le caterprice having mciiii
tools as tho wmain product. Typlcal in that rcopcet is tuc uiruc.-
ture of the output of ono of the main "machine tool-buildin-;"
factorics in the pre-rovolutionary Ruscia, naodly, Lioccow citbecs-
prisc = "Br. Bromloy's Joint-Ctock Conpany™. In 1913 the Lfucvor,

producads

Rame of proluct Per cent of rosa outrud
Motors 31

Hachine tools 27

Stean-oporatcd nachines 8,5

boilers 349

Tuves and oth.or articles 23,0

Parts for water conduits 12,0
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+Lo mroduciulon of ruucine tools at other Or terpriises nakes
a sizilur or cven snaller share of vhe totel output. liome-uade
nachice tools could not meol all tie demando of che countrye Ia
1914 - 1917 tho snare of homo-nmade wmachine tools was only 19.0..
of the total nuber of rachdne toole in the country. ‘

Such was tae level from vhich the Boviet Ttate hud to bcgtu’
the creaticn oi nowe machinc-tool industry, taking a course eincd
1925 for transforing the country from an agrarion to an indust-
1iel one, capa:lc of producing neccssary equlipment by its ovn
etforts. A plaancd character of the Soviet economy, centrallzed |
menacencnt by industry, lack of coupetition between cnterprises,"
labour .nthuciosn of the pcople = all that made it pocsible for
tho sbortest historical period to solve im conmplex tho problem

conceruing the crcation of Soviet nuchine-toosl industry, to

build larre specialized machine tool plants, to doevelnp a povialw—

ful dcsigning, technolojsical and scicatific rescarsh base, to 01

ganize a branch which can mect all the needs of econocy at an
up=to~date technical level, Tae production of machino tools in |
the U.l!. was rapidly growins, especlally during the sccon and tn
third five-year planiy as 1t can bo seen from the following
tablo ( in per ccat as ocompared to 1933)s

Sccond S5-ycar plan Third S-year plan

1933 1934 1935 19% 1937 1938 1939 1940

%
%
i
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while the total output of machime tools incicasud 2.0 iy

: since 1953 till 1340, Llhc production of ceriiin Uypes o taic.u ..
3 tools grew 3-8 timcs,

| The number of automatics and scmiautomatics, coiw-culuin
drawins, grinding ond spccial-purpoce machines increc. 4 todic,
Bince 1937-1958 was started the produciion of hcavy=(.i.7 voeriic..
tornin; lathcs, plonecs, Loring machines and others,

“he Becond lWorld var has caused enoimous €amase Lo the Cooe
nony of the Uoviel Unlcn. Lachine-i00l industry has suilcrcd ...
wall, After tho restoration of the cconony machine-tuol icoune. .
advanced very rapidly. ilow the USSR machine~tools indistry hac
successfully compleved the eighta five-ycar plan and is fuliill-
ing the ninth one. Durin; the eighth five-ycar plan (1,04=1572)
the volune of tie machinc~tool and metal-working prod.2tion L.
inoreased 74 por ceant. liow the Soviet Union's industyiy nusbes.:
over 3.3 million netal-cutting machine toolo, 730 thousand foo -
ing equipment, tens of thousands of various casting u.chincs,
This range of cquipment i3 constantly widened and rencued.

Soviot machine tool plants produce over 45 thouscnd varlio..

- forginge eqQuipment (nore than 1000 models) a year. Souc models
are equiyped with N systems, The largost in the world hydrculi.
press of 75,000 tons capacity is built in the Soviet Union. Ly
1975 4t is plonned to brin;; the output of for;ing cquipment u:
to 60-65 thousand pieces a year, The production of casiing na-
chines ic rapidly developed, alon;side an intensive sclentific
research, experimeatal and designing work is carried out on

| creating automatic ocomplexes, whioh enable to free a man frocu

{ hard Jabour in the foundry, Now the voluuc of the produotion .
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Lesulecuctins nachine vonls in L.c voviet Urdon exgee:ls Q09
Joucund pleces a yoare wver 1,500 types ol rachine Loolo avo
pue it serial productlon, Arong uhca oVOX CQ types cre nuwievic
1y controlled and tens of types are cquipped vith a plag=in g, -
ten.

By 1979 the cutput ox aachdine tools will imcrcase up Lo
550=050 thousand piccog.& yeddte Beoidus machine tools speciali-.
plants oreduce all tho nicce.sary ossorment of cuutin; and mon o
ins tools incluvin diamond 2iud cwvide tools ag well as toclo
pade of "Llbor" naterial creaved by voviet seileatiste, vhilcha
succesciully conrnutes with diwaeonrd in rany nanufacluviiy Proe -
C8e

Chocacteriving the Loviet machirs=tool industry ib should
be noble? in comclucion thas 1ts geopra iy covers oll i DLW
1ics moiin; up wie Sovict Unica. Defore the rovolullon sowe oL
these rorublics had no machiine=building ab ail. Loday, Lovicy
Geosvtia, Armeata, Ugbekzislan, Kle haisia wnd other repuclics e
{cnutrial ctates with well doveloped rachine-buildin: and 12s
machine tool plaats. It ic cspecially plcasant to underitine L HVR RS
today, vwhcn in December 1972 our couatry will celebrate the
50-th cndversary of the foundation of the USSR,

"o Soviet Ualon is not only one of ths main prouuccrs of

motal=cuttinzg machine tools in tho world, but alsc a larje exw
portor of metal-working equipuent, The number of Soviel machine
tools cxported to foreiym countries is increasiny fron yeer 1o
year,

Various mutalecutting equipment is supplied to the couwtric:
of lLaut luropo, Africa cnd Auia as well as to Englone, France,

Austria, Italy cnd Veut Germany. At presenv, trade in rachine
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tbolo 138 cotablisbing with tho UCA, %iic Sovict Undon o iporto

a wide ranie of rachine tools, beginnins from univer. ;) latheg,
milling and drilling machines up to prccision Jig-boiing and
grinding machines as woll as heavy-duty unique machincs, such gy
o vertical turning machine with a faccrlate diameter of 20 m,
reccntly s0ld to Japan and used for machining part of large gue
nerators,

It chould be noted that dus to a larze scaloe of production
(somo types of machine tools, in particular lathes, arc projci.-
8ively assembled) and a distinct specialization of plants, Sovi.
machine tools successfully compete in cost with nachino tools oy
other countries, In addition, universal types of machine tools
produced in the Goviet Union are notable for hijsh ri;idity and
accordins;ly, a long life.

Tolling about the exmerionce of the Soviet Union, rade an
unprecedecnted in history lcap from backwardness to thc front
line of the develuo.ent of economy we arv, naturally, far fiow
the thousht of recommending for developin  countries to immitatc
blindly this experience. However, taking into account a certain
similarity of initial conditions wo are sure that our experience
is worthy of the most oareful consideration which can render a
great asssistance in searching optimal ways of dovelopment.

Wo wouwld like to underline, in particular, threoc roments
which, in our opinion, are essential in solvinz the problems of
creating and improving machine-tool industry in developing

countries.

1. The necessity of a planied approach in solving tha problecs
concerning the creatiom of modernization and oxpansioa of
existing machine t0ol plants. In planning it is necessary
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Lo Lake 110 ascovnt nll the restors which have ca in-
flucnce on the cirecilvennss oo production, including The

deoonis of horo market, poosilbilitles of export, spoclali-

zatlon cud cooneration. Such an cpproach implies tho avai-
lability oi a siate nlaaning budy which would work in

close cooperotlon wita the industry of a country, ita oci-

1
€
1
i
3
i
3
i
i
;
:

eabiiic roceousch orpanizations and interaational orizanizo-
tiona, in piviicular, with UIILO,

2, The necenssity of a speclal sclentific rccearch center deal-
in; with tho study of conditions and prospects lor tho de- q
velopoont oi machine=tool industry in a country, stock anu |
clabo ol machine tools, quosticns on a rational use of na-
chine tools ws well o3 scientiflic research and designing
work in a voluae defined by tho roquirencnts of rnachinge 4
tool industry in the given country. Such a conter im Cevel
pin: countrics cannot be crganized by individual nachine
tool cnterprices, thereiore, this task should bo sclved Uy
tho state itsclf, Sone developins countries, including La-

tin Aucrican o108, have alrecady a favourable experlence in
this respoct. In our opinion, the organization of such cen-
ters, planninz of their work, interrclations of centera
and indugtry as well as othor problems of their activity
could bu a subject of special discussion at ore of seni-
nars of UJITO in the hearest future.

3. The quality countrol system and engineering servico, includ.

ing conawltations and technical essistance as wcll as re.u-

lation of quality accoxdiny to adopted national viandards.
National netrological organizations, which function is to
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keop tho wil€y of neogsures and veishts in a CClulLuImr, al. callell
upoe to play an inportant role iw sclving the provlese o vn -
chine toul qualiiy. “ho last prodlem, l.es production Giolily,
jacludes in itoclf wany various aspects which coa be roan uly die
vided into two main ;;rounss +techaical aspects ol proviain; hi o
quallly of wmachino tnols produccd and practical wcaswrcs whiceh
azsist in Leeping Lo natlonal cud interaational standmwds Lol
within sepurate cnuerprices ond on the scale of nuciinc=500l i
dustry as a wholo. vie would Jike 1o &well upon the first JDOUD 6L
questlons, i.e. tochnical aspects of providing higa quality oi
the producticn of a wmachine tool factory.
Thore are vwo naln preconditions nccossary for nanyAactur
inz high-quality mochine tools at a particular fuctorys
&« 110 coaplete sct of cquipment (mochine tools, cuctling anl
meagsurnns tools ete.) vhich 1s wlyays mainteined o 10 ¢
(;0o0d technical staudard;
{
t. Iabovr force qualificd for the job « machinc tooi o oroior:

accerbly nen, inspoctors.

Proper choice of machino tools and their nuinicnance wp wo
a ccrtain stundard are tho problens of vital inpoztonce in cuves
loping couutries. As a rule, machine tools are produced ncie cn
a ll:dted scale, and every factory has a minimun nccessary nunto:

of machincs, thero are no oparo machine tools avallable. Ii

neans that any break-dowvn or poor concition of a single nmaciine
can createc major difficulties in production. Henze, the inpor-
taaco of putting all the machine tools ond equipuont under rar-
nanent technical supervision, inocludin; preventive inspcciion
and repadlr. To do this the factory noerds a special deparimont,
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the size of 1t belng dActermined accordiny to the number of mae
chine tools undor suvpervicion., “he departrment has to have a tiro.
tablo and do servicing of every machine strictly in time. Then
for every machine tool there must a cpecial malntenance book ox
list to write down tho rcsults of perlodic inspectionss when a
nacaire vas checked, & kind of troublo found and replacement or
ropadry done, Havineg this informatiun one can replace faulty or
vora-cut parts, wits and rachines in tice, thus, avoilding brew:-
dowrs in productivn and using machine tools available mont eflcc-
tivoly,

It coould bo kept in rind that there are direct connoctions
betucon quality ol machine vools usced for manufacturing parts
and amount or labour cpent on assenbly opecratlons. So 1t is oft:
rore cconvale to i1oplace a lesing accuracy machine tool, than tc
cep it ia operation, because of increasing time, required at to
assenbly asea wnoere bevter qualificd and better payed people aic
ust2lly comployed.

The profescional skill of workers is another precondition
for hich quality of products. At tue care timo it helps to kecp
tho factory's equipaent in a good condition, thus, cutiing down
naintenance and 1cpalr costs, often caused by wrong handling of |
nachines. It 1s dosirable %o have at the factory some kinds of
vraining facilities foi in)roving professional skill of workers.
((ood results cam alse b2 cobtained by orpanizin: such cunpalpos |

a3y for instance, "Zero defcct cempaign”.

Apart from main preconditions counsidercd above a najor pary

in solvia; quality rroblemu plays inspection at every stage ol

nrnur tlaringe Tho flrst stage 1s the :.-called "input insneotic.
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of parts eand subvasseablics bou hy Lrom (-

vay thls inspection is periorwed :na tho L0700 0L pacis o, e
golny inaspection depends on tio cormvanyts exnepricnce wad on ey -
plicr's reputation, Ihe usual procecdurs in 1oduserial countyil. .
i3 to organizo a sclective insscetion (et cheek), cooelsin
10-15 per ccnt of :-oods coming; iuto vhe riciory. 1uh sone AL,
such 2s ball Loearin s Tor cniundle wults culer 0oa leo !l dng v
The accuracy of outer and inncr disrcters is chirezed as werl -
roundness eud straihtness off wor:in: surracos, rodial aod oo 0
run- oube Lt the tactorkcs manufacluring procision macline o Ly
while checkin: the bearin s , en iuspoctor ncasurcy tho

slze of outer and inner dlaacters, Lvexy bLeurin; cls a ceriisi-

cate where its dimensions are wriiicn doone At the asconbly oo
the slze of a Lole in the houczlry of a hcaustock is )70 niuli
then the diaxeter of o spindle shaft and thea an wSSCLely e
takes the bearing which pro¥ides the it coquired,

“he second staze ol inspoction is checking ports durdn, o

manufacturing process. there arc ivo posuible systens of insiw o=

tion at this stage. The first oane is that an inspeelvor cheals vy
every part after evoery opsration. So the npary goes fron the i~

chino tool operator to the inspection arca, gots chocked uo cna

| then proceeds to the next operation. As the manufacvurin; is co:-

pleted the final inspcction takes place and the finished paxe
goes to the asszenbly, “he system described providos the mnoasilbii-
115y to discover eny Tault immediatcly it occurs and, thus, tu
avold unnccessary exonenditure on rachining the part which has
to bo rejecled al.ondy. nt ot thie camo time this pystem requ.
Ce.pixratdvely lar, s sowpeceica 12 Yy a5 onv inspeetor cam ¢,

only the licilnd n fwr ol . ne oool operators. IL is uavi-
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nabte 6o eimloy tue lnogpuctlon syotenr 1like iuds if tic profesi:
ol o121 o woching tenl cocuator 15 nol 1eliable cnd cssentinl
1500, aay cecar on ceshimical 0pcravlonds
“Ho sceond poucible inspection system does not include a
snccizl chock=up adtor every 0 &racione his kind of inapoctioa
15 .z by the wuchins tool ondrator hingcltf. The ins—ector
c¢hreke up ordy laaliy mnehised parss to let thenm go Lo the ad-
tcolly ereae Prom tiae ty lime be ciso nokes opot checks after ..
come oot olirleuls oneracions. This systen, of coursc, reaudris
hi-a r.illod and reiiable operators of machino toolse It is
wicelsr wwad, dor instance, at nachine tool-bulldin; Tactorics 1w
+he Uthe 2o wele one's cholce of o proper sretea to inlrédduce,
onC nacud to t Xxe into wceount the loeal experience and to stuly
coreintly the situation at the factory in quostion, “he final
o el of nachiine tool is usually pecfoimicd by nakting svsanoo
1ics = headntocity, ooul voxes and co on,. IT ihic is tiie case,
then tho inspesticn of subascenblies is reauired. 'or this in-
raoetlon manuiaziurers oi precision machine tools often use
gome speciul rigs desisned to checit a particuler unit. As the
production of hih precision nachine tools is not typicel of de-
veloring countrics we shall net dlscuss this point any further.
Mow comes tue naln stage of uality inspectlion at the ma-

chine tool buildinu; factory = tho inspeclion of finally asgenbl...
and adjustcd macliine tool. It may be divided into the followin,
steopss

a. Inspection of gencral anpearance and worimanshlp, te¢chnlca! §

opecification's chceks

b. alichoent test (iwlie)

¢, running test (idle)

d. machining a tost pioce or a toast batch,




vhilloe the Lin:d anodiciios tuues vlacod, 4 o tciud

T vl

sirowdd be »dd o Lhe eavizininGe Wi 0 Ldne o Ly o

banco f1om outslde tao machine, lmulucnein; thoe cooults of (oot ,
! First of oli, vio meun vibrations causcd by ocher nachias Loolu

‘ around thc ono under lest and also by transport, crancs cle,

] Testing of ucing precision riachine tools, cuch as jig=uLoacin lve
audres tonocralure conbrolled rooos, Cleanlinees in of ocet 1. <
portance in tesvin nechdnes, pectorsia; Yirdchis) oporavicia
(srinding machines, bonins 1 .chines), because aust and parsicl. .
can casily spoil obe curfacsc iindsh of a test ot

Inspecuion of general ap caraace hiag for its object Ty i
vecal faults in painting, obvicus migtakes in assenoling: (1€ . )
} to cheek all controls functioning, availability of necoscary ac-
cesgsories and tools,

Aligpnrent tests are pertforned according to Whe tost chact
vhich is prepared for cach pariicular rwiécl. whe chart coiprlug.
all the necessary instructions forxr an inspecioxrt the parcnci.r
tost, how to mcasure it, measwring inoatrwaenis tu be used and
the permicoible error or tolcrance. YThe inspector then weites
down in a special column of this clhart lhe rcsulis oblaiucd, o
nain probloms associated with alignmeht teats are discusced lu
{ UN paper "
¥ published iu Rew York, 1972, co thcre is no necd to repcat thin
infornmation here, ‘‘he only point we would like to stress du tine
vhile preparins the test chart for a machine tool it mist be ad-
ways remembercd, that all tho tests are in a way conmectod witi
each other and comstituto the single wiole systcem. This cystea
should be as simple as possiblo and ot the ocame time cover all

the important parameters of a machino tool. Thore are sons gehc=
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r2) princinles to {folleus

1, 'Iuc nuober and Lind of tosts required are deterrnincd by

R T

the specification of machine tool accuracye Tests must co- |
vor all the parancters which influcnce directly tho accur:.

cy of a part produced cn the nachino.

2., Alignoont teots are performed on a tinully asse=bled ma-
chine tool. Any dicmantling of the rachine or geparate

units is prohibited.

3, Relative positions and movenents of units during tests
must reproducs thoso taizing placo while nachinini, A8 a
rule, a dial ludicator (or any othor typc of a pickeup)
ghould Le placed there, wvhere the cuttin; tool 1c placed
placed wiile wichinin;e Ueasuring instrw:ents rcprecentin;
relevence surfoces, llnos otee (straight cdses, bars, Ie-
forcrce £ino scalcs and so on) must be based and clanped
tho part lo uticiluo,

4, The systenm of tcsta should be bullt up in such a way, that

they c¢o not rcpeat each other dirceotly or indlrectly.

5. Preicronce must be given to the tests showin;; the paramote:
of intercst directly without any calculations or graphical
monipulations.

G. Preforcnce must be given to measuring insliucents graduat-

ed in the samo units, as tho toleranco is expreosed.

7. The scqucnce of teste should bo carofully chosen to mini-
nize displaccments and replacemonto of measurins instru-

nents.
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The running tosts and tho machining of a tost part are
fully dicerihel 4in the U.N, publication montioned above, lore
detuils can be .cocomiended only for a particular nodol of a ma=-
chine tool in question and such inforaation may be easily obtain-
ed throuzh WIIDO,

We would like to mention only ono more point, the small ono
and easy to forget at the factory. That is the necessity to Lcep
all the docuents conserning quality tosts of machine tools pro=
ducd. Those rocords accumulated throu:h years of nmenufacturing
reproesent a very valuable sourco of iniormation for rescarcn and
dcvelonnent poople to iuprove tho design of e wacuine and the
manufacturirs process,

== - .









