G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

S—1

CUNtrip

NAYTIONS INDUSTRIAL DEVEL OV )
VIEANNA

RO JOTR R (V. AR SRS ¢

Aol L wnd b a O R R e
t

Reports prescated . the United Nations
Interiegional 5y costian, N oaseow
7 Sepiewter- 6 Qetoher 1966

S T I
L%,‘la‘v o gl;F'

TRy
T fs

Y4

g Y
0 vt
: v
N4

UNITED Y OHHONS
Nt’“ Yo !., 1959

¥

Frive e

#
(R - Eoom

L

L J
ARER RPN

oS O SR

b










DY

MAIN TRENDS IN DEVELOPMENT AND ORGANIZATION OF
DESIGNING AND RESEARCH WORK IN MACHINE-BUILDING
INDUSTRIES OF DEVELOPING COUNTRIES

V. S. Vasilier, Research Director, Experimental and Research Institute of Metal-cutting Mackines, Movcow.
Union of Soviet Socialist Republics

INTRODLC LTON
SCIENCE IS assuNIng an ever-mcreasing importance and

governs, 1o 4 large degree. the progress and standards of

organization of modern production. The rates of indus-
trial deselopment would be consideribly lower, while
greater effort and more money wonld be spent if 1t were
not for the scientitically based  organization achieved
through research. which s carried out in il modern
ficlds of production and marketing. OF special impor-
tance s the proper organization of research in the metal-
working industries. where the cost of the means of
production 15 very high. 1t ix necessary 1o make large
expenditures on up-to-date equipment which will be
etficient only f the entire production process 1s duly
orgamized. the tools and fixwres are of good quality. the
speeds and feeds are chosen correctly and the servicing
workmen are highly skilled. Each of these probiems in-
volves a series of other problems whose solution requires
highly skilled operators, technicians, engineers ¢te. The
urgent problem currently facing the developing countries
is the fack of properly trained craltsmen and engireers.

Itis only natural that the organizauon of designing and
research machine-building establishments  should be
based on the standard achieved by a particular industiy
in one or another country. Such an organization i
planned to provide the developing country with what it
needs in this field with the minimum expenditure and
with research and designing workers being used in the
best way possible. With the development of a machine-
buillding industry, the trained personnel should be
qualified in more specialized trades, while the research
and designing machine-building centre should gradually
be divided 1nto a number of specialized independent
research establishments set up for servicing those
machine-buildin branches which have been developed
in a particular country,

The most important integrants of this process are:
training nationals of the country as research and design-
ing personnel. instructing them in more and more
special branches ol machine building: and raising the
grades of such personnel. This calls for close links
between the research establishments and technical colleges
of the country. especially at the beginning stages of
development of the industries.

At the first stage, much importance should be attached
to providing help to industrial enterprises in masiering

foreign-made cqupment, solving certam technologieal
problems, designing and 1ools and accessories and attach-
mentsadiustng the machmes and their controls ety

With the industry gnnmg strength m the country and
with the des elopment of machine-budding by wationals,
new problems will recene pronity . for example working
out designs by nationals of  the coumary tor certamn
machies. eliborating technological processes tor then
manufucturing: providing rescarch work imed at i
vestigating the performunce of the machines . perfecunyg
the technological processes performed Iw them: seching
ways to ruise the ethicienes of the machimes constrneted

The structure of the research and designing services
proceeding from the machime-bulding prospects nn
be described s iliows:

() Stage 1A trammg techmcal institnte whose
laboratories and shilled personnel render assistimee aind
give advice 1o the industrial people on some GUestions

(b) Stage 1. A United research machine-binlding centre
which is independent of the traming imsutnte (college).
This centre designe machines tor the entire machine-
huiding branch. imvestigites the processes and stindies
some of the mechanisms it the request o enterprises,
renders techimical assistance v mastering complicited
foreign-made equipment and foreign echnotogical pro-
cesses and supplies the enterprises with techmcil and
economic information on the latest achievements in the
lields concerned. The personnel of the rescarch mstitute
take part in the work done by the engineering colleges;

(¢} Stage HI. A united metalworking centre and -
dividual centres in machine-building branches which
produce equipment for processing and mining industries.
This centre s specialized n certann types of machines.
while 1ts laboratories are engaged both 1n technology
and in the creation and ivesugation of speciad types
of equipment. They also render assistance 1o indnstrial
cnleTprises ;

(d) Staee 1V, Rescurch centres serviceng imdividual
machine-bwilding branches and designing and research
services established  at enterprises. Such centres con-
centrate on amvestigating promusing technological pro-
cesses. control systems, machine umts and components.
Fhe centres also supply iformation to those who are
interested. The desigmng services ol the enterprises are
given practical tasks in the creation of new machinery
and the supervision thereof,
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country. certun departures from the data in the table
may be cxpected. When readig the table. one should
bear in mind that the lower qHantitics vrove te be more
realistic i the countries with State plinnmg practices,
while the higher ones are more characteristic of the
countries with more highly developed private mitiame.
The reason for this s that. m the tist case. all the
countny’s specithists gather i one centre and service the
enterprises of the given imdustiy. I the other case, mam
speckthists, from S0 to 78 per cent. are scattered dmong
mdivihetl - enterprises:  the  research  centre proves
necessary only for o well-developed industiy and s ised
for tackling the most diflienlt problems which are
beyond the capactiy of an indinidual company and call
tor the concentration of elorts m related scienees

Imay prove wseful if sexeral comtries of 2 common
ceonamic region organize united centres for the benelit
ol all of them, wntil their indwstries reach o high level of
development,

(hy The laboratories may fulil some orders ot the
enterprines related to workabihity of matenals. machining
rates. manubacinrng processes and tools, figs and fixtures
o be nsed. aachme adjustment. drives and controls
Cle

(o) The Liboratory may make up reference tLbles or
other reference materials on varogs questions

(d1 Snggestions on standards and standard specifica-
hons nun be prepared

W The kiboratory nun work o,
Insiramenis

1 Workmen at the emterprise may be
mamtenance: rules and the handhing of
machines and istruments,

make and adjust

mstructed in
complicated

Table 2 showe g representatine structure of an institute
with such laboriatories. The names of the departments of
the processmg  and mimning industries are arbitrary,
Actually, such chairs will vary from country 10 country,

Tabic 2
RIPRESUNTATIVE STRUCTURE OF v POLY 1 1N INSTITL 1Y

Motatworking
tevhmadoey
deparin

Procosang
Aduntrn «
department

Musming
mdstrnes
deparm, ny

Onl, gas and o Tewnle dechnology Metal-cutnng
egrpment and eguipmen Laboraion
laboratons faborator

Machme waak Coud technology Stamping
and equipment W egupment Liborgton,

laboratory laborators

Heat-treatment
faboratory

i, Drive s anmd 1o chmeat

PR, d LT Moo ng

dparten ng o pariment deparimeny

Machine componenis § lecincat Melrotogy
and mechanical enginvening laboraiory
dines faborapony laboratory

Honung and Hydraubies Mechanical,
mechamical laboraton clecincat and
handhing electronk
cqupmenl measurenien!
laboron laboratory
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Toer oo Liboratorny b enperts were Lackine RIIREIN
cotoeatand those v ahanle conld ot devore themsehves
comerespeaitized subieas A Labonaon for mechanical
haadhng eqinpinent coubd ~arve s primans unit wihich
would  ~subsequcutly CONNBCton
machines feadmg machimes for seaports and 1oads, road.
comstiaction machmes, mechamcal handhing cre

the name “Dines  and  connols deparmment™ s
vather arbiirary . This department would atiract electrioal

ineers. engineers one electncl motors and controls,
and specithists on hydrache pumps and hvdranhic drinves
for machines. Smce such dives are 1o be found areal
vanens of machwes and all of them have verys much
common it would be expedient if, at first, the kthorai ories
were closely connected so that practical tasks could be
solved comprehensively and reasomibly economically

teany speandhsis

One cannot very well imagine the production of

modern machines without first solving a4 number of
meisurement problems and those of ispection of -
dividual componentsand assemblies, 1t follows, therefore,
that duce attention should be pand todeveloping the means
ol hinear and angular measurements: (s s nstitlly done
by the metrology service. OF no fess mportance s the
measurement of other values: force, pressure. hgund
consumpuon, amperage and voltage, power. speeds.

aceeleration ete. The latter tishs would be the dontin of

the other Eibonators. which should provide wniform
measurement practice  throughout the country  and
should supervise the condition of masung meins used
at the enterprises. The laboratory would also render
neeessary  techncal  assistance should  an enterprise
chcounter i comphaated type of measurement calling for
some special devices (measuring noise. vibration ete.) or
ttwere in need of a scientilic approach 1o obtain correct
results (measuring wear and tear. thermal strains ete. ).

Brict as the foregoing list is. it shaws the wide seope
of the problems which could be handled by the kabora-
tories for the benelit of enterprises.

Each laboratory may employ from five to lifty people.

I UNIED RUSUARCH MACHINE-REILDING INSTITI (1

A united research institute can deal with i wide varicly
of prohlems. in addition to the jobs done by the college
laboratories, such an establishment cin curry out the
investigatians described below.

A profound study ¢an be made ol the technology of the
processing and mining industries developed in the gnen
country. The objectives of such an imvestigation would he
to adapt the experience gained by the rest of the world
to local conlitions. 1o seurch for new cconomic and
clhicient processes. 10 utilize hy-products. to improve
technological equipment and study the best conditions
lorits maintenance and repair. and to deselop new articles
and processes.
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COBBINY To W ork out s Wi desieis of ticinmes Lo (e
most mpaertant mdustres, tironne g INRTININT
Drachinery - Wath this aim e view s o e e should
metude o desigmng oflice This will oy . e sub
divided mitas othices according 1o 1hy Py s of i lines
whose production is planed 1 the counny o ¢

niachines.,

TN
machines  eicr Such an
orgamzation will allow thie designers 1o nse then anihiies
1o the best advantage Tewill alse faahiate the e
of young specuthises by permitimg them 1o share e the
creatton of ethicient units and mechamsms of e inmes
aidn the working out of designs with good manmntacnn
g guahties: by teachmg them the rales for dssenbligy
and adiusting dhe machines, and e methods o
acteving planned capacities. and bty then obsenyanion ot
the imstruction of producton people ur coneet workimy
methods and the reasonable namagement of production
Gathermg the designers, ar the st stage, withi one
centre will aflow correet provision of 1he enterprises winh
standards and standard specihcanons Lo patis, com
ponets and basie parameters of machines, which e
imdispensable prerequisiies foy crganany centralized
manutactuning of e pols Ccommon 1o mest nachines
s will conserve ahe means b oty LA e new
nuchmes and mamtunimg the exstimg ones tiongh an
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essential decrease e the prime cost of nadine com
ponents by redincmg. mothe st place. the nimher ol
fintures required  and. secondly, thromgh the betie
methods wineh are posable uider e condiions of
centralized nnutacturimg.

Techmeal tshs concermg the fther mprovemen
ol components and wmits shonkd be entensted 1o special
secthions under the gudance of one depatiment One of the
laboratories should be concerned with mechanical pares
or clements for doves, ¢ hivtnres, ttmps, peared and
belt drives bearmgs, reducton wunns, speed and deed
change gear-boxes ete 10 will render shidled assistiniee n
this licld 10 enterprises and 1o sections of the mstitute.
while desigming, calculatme. testimg and adpusimp Wl
these devices, The other Liboraton shonld be cugaged
i smmlar work, b s field will be elecaal motons,
which will include not only motors, but alvo controls,
clectrical apparatuses. rules tor moumimyg and mamtam-
m2 clectneal equipment amd energy svstems this bads
Wil bea baosas for Tuether deselopment of most branhes
of the clectnical motor mannfacturimg mdustiy and ol
power engmncenng. and will fner provide o bass o
creatmg an andependent orgamzation havng
spectahzed tishs i thas parncular tield

The beld of the thard Taborarory will be byvdranlics
hydrauhe engineermp and hvdrauhe drves, which cm
rently comprise a well-developed branch and are applhe

Hlong
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able in o wide rang of industrial and farming machinery.
Descetopment ol nachine building is targely dependent
upon hydrauhic drr . whose moderate-sized and com-
paratively hight-weight power units provide considerable
working clforts. Because of their fexibility und high
rehiabitits . hy draulic conwols are preferred ta electrical
ones under diflicult working conditions,

Maodern methods For the design of machines are based

onaprofound theoretcal knowledge and employment of

computers. Sinee these problems are specific, while the
regulariies of computation practice are common 1o
iy machies. e will be quite reascnable o gather
computing spectalists and means at one centre with the
capacity o service all the sections of the istitute and
thus to Tulill the orders of the enterprises. Such a1 centre
should employ spectalists in metal fatigue and strength,
dynamic-load cateulations, vibrations, stability and auto-
mane adjuskments, caleulations of optimal  processes.
mathematical statisties and probabitity theory subjects
which find application in many modern industries.

The measurement service should be duly organized
from the very outset. The measuring luboratory will be
responsible  for introducing uniform  basic  physical
measuring units throughout the country and. especially
lor ensuring that the enterprises use uniform measures
and that their measuring equipment operates properly. To
this end. the laboratory should be equipped with accurate
measuring means which have been declared tit for work
dafter being compared with the appropriate standards.

Other important tasks which will be faced by the
laboratory will include working out the correct methods
for takimg measurements, giving certificates for various
items i industries and helping the enterprises to take
measurements calling for special instruments and highly
skilled operators,

Table 3 shows an approximate organizational structure
of the centre. giving a general idea of how such a centre
can be organized. Local conditions will, no doubt, call

V.S Vasiliey

for some alterations in the structure, At first, when the
centre employs a stalt of 100 persons or fewer. the
laboratory can function with four departments. With the
extension of the centre, its structure will be subject 1o
further differentiation.

The activity of the research centre will be Truitful if it
15 given a pilot enterprise which can build the products
according to the institute's blue prints and make NeCessary
stands and instruments. In this way, the centre will be
able to introduee all possible improvements into the
design ol u new machine and the models intended tor the
industries will be thoroughly tested before being sug-
gested for operation at enterprises. This will contribute
1o smooth co-operation between the research centre and
the enterprises. The staff of the pilot enterprise should
correspond to that of the reseuarch centre, and the enter-
prise should be cquipped with facilities allowing pro-
duction of the main machines while reasonably utilizing
the help of the industrial enterprises,

With the growth of the country’s industry, the centre
will gradually extend. At some stage, when the staff of
the centre is about 1000, it should be divided into a
number of specialized rescarch organizations,  while
independent centres will be established tor servicing the
producing and mining industries. One of the first i nde-
pendent centres to be isolated from the others will be the
metalworking research institute.

1. METALWORKING RESEARCH INSTITL TE

Table 4 shows an approximate structure of such u
centre. At this centre, the specialization will go Turther
and investigation into certain types of metalworking
processes will be undertaken.

The technological department will employ specialists in
metal cutting, who will study cutting rates and worka-
bility us related to various metals and the elaborate manu-

facturing processes 10 be applied in the production of

Table 3

REPRESENTATIVE STRUCTURE OF A UNITED MACHING-BUILDING INSTHUTE

Metal-workme 1o hanoloe
dvpuriment

Loshmolocn al dopargmng
vlmdteteies

Umirs, drives and cantroby

Designing officr department

Machinc-culting
process laboratory

fesiile manutacianing
provess faborarors

torging and casting
process laborinory

Lood-ovnutactunng
process laboratory

Metals, heal-lreatment
and welding laboratory

Flechne-motor manufaciurmg
process laboratory

Lol and road-construchion
mmubtacturing iboralon

Plastics, vils, paints and
clecthioplatings laboraton

General machine-building
units and components
laboratory

Textile machines:
designing office

Food muichines
designing office

Eleetrical equipment and
instruments laboratory

Hoisting and road-consiruction
machines: designing office

Hydrautics and hvdraulic-drives
laboratory

Engineering calculalions and
machine-testing laboratory

Metal-cutting machines.
forging and casting
cquipment laboratory

Metrology and measuring
means faboratory

Standards and scientitic
informalion office
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Table 4
Rl’l’RlSl’\l’:\Tl\l’ STRUCTURE OF A ML AL WDORKING RESEARCITINSDLLY 1)

Meaaulworking 1o hnoloe

de partment D cqemny agh e

Metal-cutling laboratory Metal-cutting machines:

designing otlice

Forging laboratory Lorging presses:

designing ottice

Tools and dies:
designing office

Muilals, heat-treatment and
welding faboralory

Cashing-technology
laboratory

Casnhing, heal-treaument and
welding equipment :
designing office

Enes drve s wnd contrals

Sandardized units Liboraon

Electrical motors and

Hydraulic drive, apparatus,

Jigs, lintures, accessories

Crotio el o tilu ok ay

dipariment departmien

Luboratory Tor business
condiions and engineerng
and ceononne stirdies

(couplings, baarings,
reductors, guides)

Standards, parents and
controls laboralory inlormanon oflive
Machime catcalanon amd
lubrication and filters lesting Liborator
laboratory

Moerrology and INCASUT g

and anachments laboraton mans kiboratory

Plastics, panmnis, vlectroplating
and chenneal Luboratory

machine parts—casings. bodies, gear-wheels, bushings,
sleeves, Icvers, brackets etc.—as well as of special parts
ordered by enterprises. This body will also have specialists
in the forging and casting processes. The laboratory
should undertake further development of metals and heat
treatment, as the scope of its investigations grows.

Al that stage, the designing office will have designers
who are concentrating on metal-cutting machines, while
others will specialize in forging equipment. A special
group should be set up to deal with cutting tools and
dies: this group will not only design and improve the all-
purpose tools, but will also handle the speciul-purpose
tools ordered by the factories. Still another group will
deal with heat-treatment and casting equipment.

The depurtment of units, drives and controls will, Tor
the most part, retain its structure, but it also will become
more specialized. Thus, the electricul-engineering labora-
tory will no longer deal with power-plants: instead, it
will concentrate on developing motors for metal-cutting
machines and their controls. This will encourage the
automation of many processes and the independent
tackling of more complicated problems. The laboratory
for hydraulic drives will devote itself solely to develop-
ing and improving the hydraulic drives used in metal-
cutting machines. The drives will be consta ntly improved,
the operation of the systems will be made more stable
and more attention will be paid to lubrication and oil-
cleaning, and to other questions.

lt will then be necessary to organize a laboratory for
jigs. fixtures and accessories, which will work out the
designs for the centralized manufacturing of all-purpose
Jigs and fixtures, and which will fulfil orders of certain
enlerprises for special jigs and fixtures and similar
articles,

The department of general metalworking problems
will be occupied with solving the problems common to
the entire metalworking branch. This department will
collect information on machine tool building practices
throughout the world, and on specitications of machines,

price lists, costs amd performance. as well v other
economic and technical data required for the proper
orientation of those who develop the equipment for the
metalworking industry in a particular comiry while
basing it on economic and techwical considerations,

The standards laboratory wilt study the evperience
gained in industrialized conntries, anatyse the features
pertaining to the country concerned and use the daty
obtained from these studies to prepare the standards and
permissible norms valid for the purticnfar country. ‘This
laboratory also will suppty the ndustil enterprises
with generalized and selected mformation natertals on
the most important achiesements of cach pitt henfar
enterprise.

The laboratory for caleulating and testing shonld
render assistance to the enterprises mirhmg the most
complicated caleulations requirg special knowledge
the theory of elasticity and strength of materials, vibra-
ton theory, stability theary and automatie adjustment.
or in the event that the catcutations regnire the use ot
computers. The same laboratory shauld help the enter-
prises o test and o examine tharoughly new niaclines,
its role being mainly in working oul the necessary icthods
and in supplying the enterprises with the instruments
needed lor the purpose.

The measurement laboratory  wift fuflil both the
assignments of the institute and the orders of the Faclories,
helping them to solve their measurement problenis

The quality of the metalworking cquipment i Largety
dependeni upun the proper sefectian af varmishes. pamts
and grades of electroplaung, and on the methods nsed
for coating the machine surfaces therewith. Fhis
especially true fur tropical countries. The sante reqinre-
ments apply ta the sefechon of plastics. proteciion
slushing and films 1o present the parts from corroson
and 1o ensure their good appearance. Al these problems
are a source of work Tor a special kihoratory,

Thus, the structare af the research centre reflects the
main problems 10 be solved. The stall of an insttute can

(A
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vary from 150 10 600. It is very inportant that the pilot
enterprise should be attached 1o such an institute, the

sl of the Latier bemg approximately equal to that of

the mstuute. The pilot enterprise will have 1o construct
the machines designed at the institute.

IV. RISEARCH INSTIEN AU U MTTAL-CT TTING  MACHINES

With ahe further  deselopment of industry,  and
especially of the metalworking branch. in a particular
country, with a rather developed machine tool industry
having about ten facwories, it may prove reasonable,
especially with an aim of employing the best designers
available. 1o establish i special institute of metal-cutting
machines,

Table S shows a representative structure of such a
metal-cutling institule. One alternative way is 10 set up a
tew other research centres: thus. in addition to the
mstitute of metal-cutting machines, a centre of forging
and metal-cutting machines can be established, whose
acuvities will cover more than one production sphere.

The main feature of the structure shown in table §
Is decper specialization of engineers, technicians and
rescarchers,

AL this stage, a laboratory engaged in the entire com-
plex of technological problems involved in the production
ol machine tools, along with laboratories of metals and
heat-treatment. and of measurement will deal with the
problems peculiar to machine tools. Thus, more import-
ance will be attached 1o the problems intimately asso-
ciated with machine tools, i.e. 1o stabilizing the sizes and
shapes of parts and to raising their wear resistance, while
less attention will be given 1o such problems as strength
of materials,

The designing office will comprise a few laboratories
specializing in certain groups of metal-cutting equipment.
Itis essential that one compartment should unite the
specialists engaged in improving  ome types af machining
iobs (turning on a lathe, boring, milling, ete.) and the

VoS, Vasifies
specialists designing the equipment inlended for per-
torming such operations, There is no doubt that there
must be close everyday links based on creative activites
of the specialists of the two groups if the institute is 1o
aim at achieving uppreciable advances in virious types
af machining.

Jigs, tixtures and wols provide suflicient resson for
setting up a separate laboratory since simifar jigs and
fixtures and tools can be applicable to various types of
machines and are based on some common subgects, such
as the material from which the tools are made, hem
treatment, the geometry of the tools’ lips as a factor of
the material to be worked. tool grinding eic.

The laboratory of machine units and componenis will
be concerned with its own problems, as in the previous
cise,

The staff of the department of general machine tools
building problems will cancentrate on approximately the
same questions studied in the similar departiment of the
metalworking centre, but the problems referring 10
metal-cutting machines will be given priority.

In this case. a pilot plant will also be necessary, so that
the muchine tools designed at the instilute may be
constructed under the direct supervisian of the institute.

The stafl of the institute should be at least 200 people.

V. RELATIONS BEIWEEN RESEARCIL INSTITL'TE AND
INDUSTRIAL ENTERPRISFS

Organizing research centres is the first step to be taken
on the path of development of enginecring services in
industry. With the develapment ol production and the
quantitative growth of engincers and technicians. care
should be taken that not only are research centres
orginized but also that the enterprises’ services are
established and thut this comprise designing and tech-
nological offices directly at the plants. These services
should gradually take over the management and pro-
vision of routine production. Such services will, of

Table 5

RUPRISENTATIVE STRUCTURE OF A RESEARCIH INSTITUTE OF METAL-CUTTING MACHINES

Fochmedoy Jepuartment Desieaung office

Cnits, drives and controls e periment

General machine tool building depariment

Uathe machines and tech-
nology laboratory

Michine 1008 building
lechnology Liboraory

Machine ool metals and
heat-treanment laboratory

Boring machines and 1ech-
nology Liboratory

Metrology and maitsuring
means iboratory

Milling and planmg 1ech-
nology and machines
laboratory

Abraston 1echnology and
machines laboratory

Laboratory of siindardized units
tspindle bearings, guides,
couphngs, reductors)

taboratory of electrical motors
and controls for machine tools

Hydraunlic drives and tabrication
labarators

Laboratory for investigation of
basiness conditions and engineer-
ing and cconomic data

Machine caleulmion and 1esting
laboratory

Standards, patents and 1echnical
information olfice

Cutting tools, jigs and lixlares,
aceessories and artachments

faboraion

Gear-cuting lechnefogy and
machines laboratory




course. receive help from the research centres when
dealing with the construction of new promising machines,
solving most comphicated designing and  technologieal
problems, imvesugating - machines. adjsting mtneate
contrals et

1 will be Tound that varous actvities <1 the rescarch
centre will prove helptul for enterprises. To what degiee
the enterprises will be interested 1 the imstitute’s aetn s
and in what way they will pay Tor the obs done by 1t wilt
depeid upon cach particulv tvpe of activity. The latter
can be classitied as follows:

(@) General information on business conditions of the
world  machine-building industry, achievements 1
machine building, standards and norms assumed for the
buasic parameters and general caleulation methods,
working out of general-purpose units and components,
working out of cutting rates etc. Al these problems are
of interest o the machine-building branch as a whole
and, as such, must be financed cither by the Government
or by certain State establishments supervising the given
branch. or else by collected fees il the enterprises are
affiliated 10 some association and the ressarch centre 1s a
part of it:

(b) Investigation into development of a certain group
of machine tools which are produced by a few enterprises
of the country, designing of units for this group, new
technological processcs, new tools or gs and fixtures

Main Trends in Development und Organization of Designiog and Rescarch W wrh in Machinc-building Todustrip.
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ete These problenis comcern only e CRICTM s i,
asosucho most e tianced Iy ther 1 NUSTE N

LEL D inay somie jobs iy e o ntied 1o the prodogts
did nnachmnig methods tonnd 0 one CRICT e onhy
hese jobs shoubd be tinanced by he CHICHPTISG Conteerned

T s commenion, an Aol giestion gy by
Pﬂ\l‘tl i the ormatien colleded mvessay oy fe e
ene who has ordered it or s ot imterest o othet e
prises which did not mance e colledtien ot the il
maton m question * I the latter ase. the inlomiate
may. i the author's opimon, be upphed o nowpay g
enterprises onh st Coment s pranted byl pavers

The author of this paper does not ol 1o have given
exhaustive amd detinate answers for such cotnpheated
problem as cconomie and efhiciemt O Zdbon o
CHGINCEnINg services mmdustiny Hlowever, the OFRdiINZa
tonal structures, approvimate duties ol personnel and
hists of tasks which can be found m the present paper e
made on the basis of evperience gwed by some oonmntenes
through the successtnl application o] the prncipbes

discussed above. Proceeding trem s, one LIRL O TRETTT R
that the suggested structure of the 1eserch CeHLIes can
ensure proper and reasonable methods o solving the
problems discussed. The methods suggested i this pape
are flexible enough 1o be adapted 10 the specilie featuees
of industrial development pertanming (o any developang
country.









