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INTRODUCTION

The United Nations Industrial Development Organization (UNIDO) was
established in 1967, as an autonomous organization within the Secretariat

of the United Nations. The m&in purpose of the Organization is to promote

and accelerate the process of industrialization in the developing countries,

The prinéipal legislative body of UNIDO ie the Industrial Development
Board which meets once a year. The executive organ is the UNIDO Secretariat
with ite headgquarters in Vienna, Austria,

UNIDO's operations cover a very wide field of activity connected with

technical assistance to developing countries in the planning and programming

the formulatiou and

the development of certain “renches
of industry: the establishment of research institutes and centree of industrial

of their industrisl devel opment including, inter alia,
implementation of indurtrial pclicies;

development; the training of local personnel; and the creation of pilot
industriel plants,

The main sources of finance for the provieion of technical aseistance
to developing countries are the United Natione Development Programme Indicative
Planning Figure, by country and intercountry (IPF), and the Special Industrial

Servioes Programme ( SIS), in addition to the United Nations Regular Programme
and the General Trust Fund (GTF) of UNIDO.

One of the activities of UNIDO e to promote the dovelopment of matal-

working industriee in the countries of the "third world" and particularly

the proper selection and utilization, design and development, maintenance
and repair of machine tools and their accessories, in these countries,

The United Nations Interregional Symposium on the Development of
Metalworking Industries in Developing Countries, held in Moscow in 1966,
dealt with gereral problems of metalworking industrics in Aesia, Africa
and Latin Amerioca and drew attention to the different levels of development
in these regions. Tt was recommended to eremine in grcater detail the
eituation in the metalworking industries, end, particularly, the machine
tod industry in the countries of these regions, That is why the idea ocame

to examine their metalworking induetriee and the etatus of their machine
tools region by region,




lim

In 1971, the UNIDO Regional Seminar on Machine Tools for the Countries
of Europe and the Middle Eest was held in Bulgaria in co-operation with the
Economic Commission for Europe (ECE). It was the unanimous agreement, that
the Seminar was useful both for developing and developed countries as many
direct contacts were established thc’ lead to mutually beneficial commercial
and technical arrangements., In accordance with the recommendations of the
Seminar, UNIDO technical assistance has been provided to tcn countries of
the Region, including Bulgaria; Egypt, Arab Republic of; Hungary; Iran;
Israel, Jordan, Kuwait, Turkey: Yemen Aradb Republic; and Yemen, People's
Democratic Republic of.

In 1972, in co-operation with the Eccnomic Commiesion for Latin America
(ECLA), UNIDO held the Seminar on Machine Tools for Countriee of latin
America, in Argentina and Brazil. The Seminar gave an analyeie of the present
status of machine tools and identified their demand in eccordance with the
future development of metalworking industries in the countries of the Regionm,
The recommendatione were made on solection, utilization, seictenance and repair
of mechine tools, probleme of their deeign, manufacture, quality vontrol and
testing. The problems of the introduction of numerically controlled machine
tools into the industry of the countries of the Region were considered as
well. During the course of the Seminar, 37 projects were identified under the
Investment Promotion Programme and necessary contacts were eetablished
between interested perties. UNIDO technical assistance has also bean
identifisd for ten countries of thc region - pamely, Argentina, Bolivia,
Brazil, Colombia, Ecuador, Mexico, P raguay, Peru, Uruguay, and Veneguela.
Some projects have already been implumented, some of them are under

implementotion,

The Concultative Mcoting on the Promotion of the Metalworking Industries
in Africa, to be hold in 1975, will be the fourth Meeting of this nature and
would follow the two above mentionod Sominars and the Meeting of Experts/
Decision Makers for Promction and Development of Machine Tool Industries
in Developing Countries of Asia and thc Far East, to be hold in Tuilisi,
Oeorgia, USSR, from 5 to 15 Gctober 1574.

The author of the paper, Mr. N.N. Krainov, Bngineering Industries Sectionm,
Industrial Tochnology Division, UNIDO, has deseribed the problems confronting
the developing countries of the region in the promotion of their metalworking
industries and the rolc of UNIDO in providing them with technical assistance
in thie field. He participated in the Scminar in Bulgeria in 1971 and in
Argentina and Bragil in 1972, and iried to use the previous cxperience

P

in the preparation of thie paper.
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PART I
MACHINE TOOL PRODUCTIQN AND TRADE

1. Rolc of Machine Tool Building and Tool-Making Industries
in _the Industrialization of the Countrics of the "Third World"

The developing countrics of the ECAFE rcgion in common with other
doveloping countries, encountor difficultics in their ccoromic development
which dopende mainly on their industrial dcwelopment,

The task of selecting the particular branch of the economy that should
be given first priority has to be studicd in the light of the capacities
and resources of the individual country,

The induetrial etructure of dcveloping countrius is contingent upon
thoir natural reeourcos and inherent characteristics, Some of them promote
inductries aimed at the production of electricity by the creaticn of electric
power stations, others develop their metallurgical and rining industries or
cemert and petrochemical industrios, while some countries concentrate on
automotive and engineering industries. As agriculture is the proedominant
feature of the economics of many developing countriecs they try to promote
such indurtries as food procesring and textiles.,

As industrier of any description require machinery and squipment for
normal operation, the first considoration is the provieion of machine tools
and accessorics nceded for the production of the equipment,

During the initial period of incustrial devclopmen: thosc requircments
can ba met by imports. With the growth of industry, howevar, it boecomes
unprofitable for developing countrice to import machinery owing to tho
considerable dirparity in the cost of importcd machincry and the price of
the agricultural products and raw materials that are exported. Hence, many
developing countrice are now paying much attention to the development of the
me talworking industry where machine tools are a vital fuctor,

The metalworking induetry, probably morc than any other industry,
requires the constant application of the latest developmonts of ecionce
and toohnology in order to eolve o number of probleme connected with the
utilization of now typos of metalcutting and motalforming machines eseontial
for modern technological production,

However, it is not enough that tho poople of a country only wish to
create machine~-tool building industrioe. Thc countries must have cortain
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prerequisites for the croation of thomse industries, including design and
production capabilities, skilled labour, ancillary industirios for castings,
forgings, bearings, e¢lectrical oquipmont, components and tools. As a first
step in this direction, they should develop their metalworring industries.

Tho industrial progrees of most develoring countrics, especially in
the ongineering industry, is seriously hampered by the lack of indigenous
prodmction of toole, dies, jige and fixturce, including dics for pre es-work,
dies and moulds for forgings, dice and moulde for diecarting, dice and
moulds for plastic moulding.

Many of the dovoloping countrics have to buy the jige, fixtures, dies
and moulds nceded for production from abroad. Othore havo to import the
appropriate gradee of ateel for the manufacture of thcse tools, Such
purchases roquire foreign currency which ie usually in short supply in
doveloping countries. Apart from the financial disadvanicges accruing from
the purchasing abroad of thosc itcme, serioue delays may result which ocausa
furthor exponditure owing to the disruption of manufacturing programmes.

In addition to such tangible disadventagee, thorc arc many intangible
probleme that are difficult to define., They may occur owing to a laok of
understanding of the dceign of the tooling with a conscquent failure to use
the most suitable mcthode of manufacturec, this, in turn, reeults in an in-
suffiofont utilization of oxtremely expencive presses and forgiag-sachines -
and the subsequont expenditure on secondary operations which othcrwise would
be unnccessary or cculd be undertaken morc economically.

The manufacturc of jigs, fixtur:cs, dics and mouldr ie a labour intensive
operation which makes it particularly desirable that this activitsy should b
undortaken locally, rethor than importing those itoems from an industrislised
country where the labour rates are much highor,

The produotion of jigs, fixturce, dies and moulds is a espooialised
operction requiring a2 highly skilled tcam of management and labour. The
enterprisas producing such iteme cun tenefit coneiderably from a proximity
to the principal customers of thosc goods, who in turn can improve effiociency
bty an undorstanding of the design problome and manufacturing techniques
involvod,

2. World Machino Tool Production and Trade

There ie a continuously growing domand everywhere for metal-cutting and
metal-forming machine tooles that cre indispensable for the production and repair
of the varioue machines that are rupidly becing introduced into all branches
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of industry., Thc machine tool is thec only prcduct that is capeble of
reproducing itsoclf. For this roason, machine tools pley a key role in the
expansion of industrial production sinco ncarly all producte arc manufacturcd
by mctalworking machince. The machine ‘ool is never an end product, per sc,
but it is a means of manufacturing -ic 2nd product,

The world machine tool production in 1972, reprenents Us38,40,,0
million, according tn pricer provailine i 1672,  Table 1 on pagr 8 chows
nearly ell the countries that manufacture machine tools, und thoir percentage
of world production with figurce of thoir own producti.a in 1970 and 1972.

The estimated world production of machine tools in 1973, in accordance
with the American Machiniet (21 January 1974) was US$10.6 milliards, i.e,,
an increare of 25% above the US$8.4 milliards in 1972, Thim lares incroans,
however, is due partly to the shriniing value of the dollar- in which the
figures are recorded,

Production of metal cutting machinee expanded a little more than did
the output of metal forming mechinee, Metal cutting machines amounted to
73.47 of the total in 1973 versus71,3% in 1972,

The machine tool production and trade ertimated in 1973 for the
zain manufacturing countries is shown in Tabie 2 on page ¢ in millions
of US dollars gt the average rato for commercial transactione during 1973,

From Table 2 it can be eeen thet in 1973 four countrics are leading
machine tool manufacturing nations - namely, FRG (US$2.1 milliarde),
USSR (US$1.7 milliards),USA (US$1.6 milliards) and Japin (US$1.4 milliards),
The production of theee four count;u.es a.moumb to 645 oi thc world machine
tool production.

The FFG is the biggert producar, with 207 of the world production, and is
aleo the biggest exporter, with 35% of the total eyport volume,.

The USSR is the second producer of machine tools in the world, mnufact-
uring 210,000 machino tools in 1972 and 213,000 unite in 1973, It is

expected that the USSR will produce 250,000 units in 1975, The: ‘Soviet o
Union aleo incroascd the production of NC machine toole. For the first

10 monthr of 1973, NC mcchine tool output was 3,068 units, an increase of

257 over the firet 10 monthe of 1972,




=8~

TARILE 1-y

tlorld Machine Tool Production

[ 1570 Porcent.- 1972
T ERTE; TSt Jege of | TTiiTane of
AT, [VMetal | leta)l 1 "or p TOTAL | Metal
Nod Country Cutting] Forming g‘{gn‘“" Cutting
21| re 1479.0 [1018.4 | 460.5 13.5  |1790.6 |1178.6
4 g7y ussm 1073.0 | 803.0 | 270.0 13.7  [390.1 |1029.2
3] us 1443,1 | $92.9 | 450.2 18.5 f1169.0 | 801.8
5| Italy 433.6 | 346.9 86.7 5.6 430,0 | 344.0
6] X 476, | 378.5 08.4 6.2 424,4 | 262.9 141.5 51
7| Prance 316.5 | 240.5 76,0 4.1 408.0 | 306.0 | 102.0 | 4.9
8| om 252.) | 6.7 66.6 3.3 331.5 | 244.4 87.1 3.9
9| Switzerland 242.0 | 206.0 36,0 3.1 252.&)( 214.7 37.% 3.0
10| Cszechoslovakia | 250.0 | 210,0 40,0 3.2 250, 205.0}] 45. 3.0
11 | Polana 123.0 | 112,0 11,0 1.6 23,2 | 217.9 16.3 | 2.8
13 1"0@.11 [ ] ‘;300 2300 008‘ 82.5 57.7 2408 100
14| tuita 66.2 | 39| 203 | o8 | 208 2.08] 20.08] 1.0
15 Mn&ﬂ‘ 2600 22.5 3.5 0.3 69.6 550 1406 0.8
16 | Hungary AT 81,6 3.1 0.5 57.9 54.9 3.4 0.1
17| Ipdia 31.2] 29.3 1.9 0.4 553 | 48.3 7.0 | 0.7
13 | 'Wgium 33.9 16,3 17.6 0.4 53,8 20,1 33.7 0.6
19| Bresil 33,3 | 19.6 14.2 0.4 46.41 31.3 15.;}, 0.6
20| Argentina 324 | 19,0 12,4 0.4 M.l 22,9M 18, 0.5
21 | Austria 25.4 | 11.6 13.8 0.3 40, 27.0 13,7 | 0.5
23] Australia 22.5 6.2 16,3 .
24 Netherlands 2907 180; 11.2
25| Bulgaria 23,0 | 21,0 2.0 oﬁﬂ
26| Romania 17.0 15.5 145
21| De ) 14.7 9.1 5.6 0s
28| SouthAMidk- | 7.2 3.3 3.9 .
251 Moxi o 5.0 2,0 3,0 LI
30| Yurkey 4.8 249 2.0 "
31| Portugal 2.0 1.5 1.3
32| Egypt 1.7 0.7 1.0
33 Israel 1.3 1,0 0.3
34| Chile 0.9 0.5 0.4
a8  Other countrie
E I'ﬁu."" '"hm.z‘_«_'sm' N L"GSi'a 20 |

" i/ Estimated

cnanist, J

pnuary 1, 1974, | . S
o:fries pfilatin Aprice, ID/M113/ Corr.}. by N.N! fireinov

2/ Rough estipgsumysron < yagmeni:ry data
3/ Year encht,June 3o

:
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Zetinated World Machire Production and Trade in 1973
M—‘

in millions of USY$

o
, PRODUCTT ON TRAID
No, Country Total ‘.é.ﬁtting Pormin; | Export Inport
1 |FRO 2,113.71 1,415, 702,44 1,346, % 213,56
2 Soviet Union 1,698,0] 1,260.0 433.0 142.0l 478,0
2 Unitcd Statcs 1,610,071 1,135.0 4750 32,0 165,0
4 | Japan 1,403,0 ) 1,102,5 | 305.1 2C2.2)  106.6
5 Italy 54.1,0 435,2 108,8 212,5 170.0
6 |United Kingdom 504,0 340.8 | 163.2 210,50 - 153,8
7 | Prance 475.8 344,21 131.6 178.9 263,2
3 GDR 454.7 339,6 115.1 3451 T9¢2
9 Switzerland 315,2 2617.9 7.3 247.6 92,1
10 }Poland 270,7 2920 18,2 20,5 232.2
11 | Czecloslovakie 255,0 208.0 47.0 10,0 70.0
12 | Spain 146, 1 122.0 24,1 91.3 47,0
13 | Sweden 99,8 69.7 30.1 71647 13.9
14 | Yugoslavia 36,0 68.0 18,0 18.0 66,0
15 1China 85,7 64.5 2l,2 2.0 89,0
16 | Belgium 61.7 23.0 2849 5746 5948
16 | India £5e3 48,3 7.0 3.5 25.0
19 | Brazil 5560 36.8 18,2 el 61.5
20 Austria G2.7 3505 17.? 4303 61.6
2l ) Canada 4547 26,7 19.0 35,0 126,0
22 |Australia 15.0 21,5 23,5 6.7 44,8
23 | Argentina 40.0 22.0 18.0 4,0 20,0
24 mth‘rlandn 28.7 18 5 10.2 3).2 55.6
25 | Bulgaria 7.3 2r 2 "2 7.5 35.0
26 Rumania 20,0 19n° 1.0 5.0 30.0
27 | Denmark 2l.7 10,2 11.5 22.2 20,6
28 | South Africa 10.0 4¢G 0.0 Ued 32,0
29 uQXico 505 5.0 0.5 - 7700
30 | Portugal 4.5]|t 3,0 1.5 2.5 15.0
1l | Israel 2, o1 0,6 n/a n/a
Lm lc'm ’ (N 5'83 z-) (] o ) 2,

%/ Aperican Machinjst 21 Jenusry 1974

}_/ Production of machine tools in Ieracl in 1974 is oxpected to be USS3,2 million,
including US$2.5 million of metalcutting machines and US$0.7 million of metal-
working




The Soviet Union remaine the greatert consumer of machine tools (in 1973
it installed more that US$2 milliards of machine tools, 40 more thun did
the esecond runking USA with USH1.4 millicrde) and the biggeet importer
(Us8479 million). In order to inercase the production of nmachine toole, the
UBSR is conetructing new plants L:- iteelf and in co-operation with other
countriee, Thuc, Gildemeirtsr (TRG) it currently involved in nogotiatione for
two turnkey rachine tool plante that would involve hundreds of millions of
dollars. One plant will produc: ringle spindle automatic lathee at the rate
of 2,000 a year, wiile the othor on> will be for NC lathor.

The USi ie the third ranking machin~ tool manufacloring country in the
world, the share of which in 1972 war 13.9%, Tho production has heen inrrenead
by 37’ in 1973 in comperisen with 1972, It is axpectad that in 1274 thoro
will be an increase of about 207,

Japan recovercd rapidly from the receesion of 1971 and 1972, becaure the
coneumption and export:s cf machine tools stcadily incroased again., Japan is
the third loading country in the world after the USSR and the US4 in the
consumption of machine toole., In 1272 the Japancse consunption was Usg83s.2
millione, while in 1573 it rose teo US%1.3 miliiards.

3. Share of the Rogion in Machine Tool Production and Trade

In opite of the fact that merc and more developingz countrics of Africe,
Asia and Lotin Americu have startcd to produce mechine tool £, their sharz in
the world muchin: tool production i: ¢1ill ruilien low, .or instance in
1972 it was about 3%,

The share of tho devoloping countrics of tho DCAFE rogion in 1072 was
1.8% of the world production.

Tho countries of this region, which manufacture mechino tools, imeluding
the USSR and Jaepen produced 28,7% of the worlds machino tools in volume.

It ie difficult to show tho muchine tool production in tho doveloping
countrios of thc region, becauee many of thom have no statistical data on
their production. It is octimated that the value of the machine tool production
in the countries of the rogion in 1972 was US32,414 milliards,

The import of mechine tools by the rogions is shown in Table 3 in millions
of US$, starting from 1966 to 1572,

i

|
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The production of machine toolt in the countrics of the ECAFE region
in 1972 is shown below:

“ " Machine Mool Production Porcontage of tho | Porcontage of
! COUNTRY in millions of US$ Regicnal Machine |[World Machine
! . Tool Production | 1v0l Production
USSR 1,390.1 57.6% 16, 5%
| Japan 876.6 36.3% 10.4%
] China 82,0 3.0% 1,08
India 553 2.3% 0. 7%
‘ Other cowntric 10.0 0. 4% 0.1%
TOML BOAPE | 14,0 100, 0f 28,7%
B/ T ST e Ton
s

On table 3 it can be socon that the countrice of tho ECAFE Rogion import
moro machine tools than those of othor rcgions,

In 1972 the import of ma~hinc tools in tiis region was US$715.4 million,
3 whilo in Latin America it was US$193,0 million, Africa US§84.4 million and
tho Hiddloc Eo:t US$40.8 m:llion,

Tho import of machinc tools by the countrics of the ECAFE region in
1972 is shown on Tablc 4. [From Tab o 4 1t can be soan that the percontage of
the rogion in the world machine tool production in 1972 was 24.3%. Tho main
importers of machine tools are the USSR, Japan, China and India,
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TABLE tky

;mgo;t of Machine Tocls by the Countries
of thc ECATE Region in 1972

f Import of Machine Percontage in the Percentage in

Country Tools in millions Regional Mackine the World Machin
of US$ f.0.b, Tool Imports Tool Importe

USSR ‘T_ 463.¢ 64,8 15.8
Japen 85,6 12,0 2.9
China 48,3 G.8 1.6
India 37.6 5¢3 1.3
Korea, Republic of 14,3 2.6 0.6
Singapore <l 1.7 0.4
Philippines 6.3 0.8 0.2
Malaysia 549 0.8 0.2
Theiland 5.7 0,8 0.2
Indonesia 5¢4 0.8 0.2
Hong Kong 3.0 0.5 0.1
Korea, Dem, P,P, Rop, 3.3 0.5 0.1
Pakistan 3,0 0.4 0.1
Viet Nam, Dem, Rep, 1.6 0.2 0.05
Viet Nam, Rep, of 0.9 0,1 0.04
Sri Lanka 0.5 0.08 0.02
Burma 0.4 0.06 0.01
Nongolia 02 0,03 0. 007
Afghanistan 0.2 0.03 0. 007
Other Countriecs 12,3 1.7 0.472
Total ECAFE mgoni T15.4 1007 24,3 l
Total World 1004
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SOME PROBLIMS 1N MITALJORKING LIDUSTRIES Ik
THE COUTRIES OF' ™PHi: TFIRD WORLD"

le Proper Sel: ticn, atpdicatior aad Utiliz . tion

of Mochine Tacls

There is no doubt thet for the siceo ceful dovelopmont of metalworking
industries tho ccuntries of the "third world" should hawve o large enough
quantity of metal cutting and metal forming nachine tools, regeraless if

they are manufactured in thoes courtrice or imperted from other countrics.

In spite of the fact that therc has beon an increose during the last
few yeare in the quantity of michine tcois, the machin~ tool park irv dovel o,
ing countries ie still very wanell in comperison with tie industriniiged
countrice., In 1970 more than 60 deve loping countries in Africe, hAsia and
Latin imerica - including such countrice as India, PBruzil), .irgentina and
Mexico - had only 1050 of the worii mechine tcol rerks  The remaining 9OF.
of the world park was in 25 indugtrialirzed ccuntries.  The axperience of
the lust years has show: that in most of the developine countries the succe SE
of the industrial deve- opment Jepends 1ot only on th: steck of mechine
tools, but also on the wey in which these are usad, Some developing
countries have sufficion® stccks of caqulpnient which are rot being fully
and properly utilized, This moans urncce ssary cdditienal expenditure for

buying, gervicing, ropair wnd mairtarance of nmachinc tenls,

An analysic of the metatworking industrics of aveloping countrics
shows that in man;, of thesc countrics the underutilization of machinc tools
is about 500 Ths main recsus for their undorutilizetion are tochnological,
cconomic and organizational fucters,

The technological reasong irclude untimely breclage and waaring out of
tools, some purts and urite, of nachines: improper sclcction of cutting
feeds and speeds; ‘consequencese of toechnologioal operations; etoc,

The main economic reasencs influencing the underutil ization of machine
tools ir thesc countrice are ~ linited internal market for engincoring
prcduets produced with thesc machines; lack of row materials and foreign

currency: shortagc of qualificd labour; and other related factore,

Among the organizational reasons it is necescory to ncte the lack

of planning, lack of orgenization and manegemont of many industrinl

enterprises, working in onc shift only, utc,
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The machine tool is a meane of production that can be exnectad to
tustain a long period of service, o0 that the: selection of the most suit~
ahle machine is important to 2nsure efriciency over a pericd of vears.

The machine tool should be selected carelfu: 'y Ly thore ¢~uipped with a
knowledge of the methods ueed in the manufacture of the particular component.
The selection of the cheapest machine may prove io be false economy if it
har heen designed for ‘ntermitiant operations or for light breakdowne,

which mays hecome frecucnt oWwirg to overloading if the machine is fubject

0 normal workshop use,

2. Maintenaice Anc_repair of Macliine Tools

In creating a stock of machine tools, developing countrier should
always plan how to use them mest efficiently and how to cxtend their lifetime
as long as poesible. This can be achieved only through the organization
of a rpecial repair and maintenance eystem which ig particularly important
for modern and highly complicated machines that include precision devices,
hydraulic and electronic systeme, high-speed and power tranemission systems,
automatic and control devices,

The efficient functioning of a machine tool unit depende to a coneider-
able extent on the methods used to operate, maintain and service it, other-
Wise much vaegtage can result, particularly, with regard to foreign exchange
for imported material,

™o factors cauee wacstage when individual units are taken out of
service prematurely.

rirst, there is an increase in tne amount of and, consequently the
coet of, repair work, Ofton the repairs entai] importing spare parte, When
the failure sccurs in a complicated precision part, such as a precision
lead screw, the bushing of a Jjig borer, a reading mechanism or the like,
it is not always possible to repair and recondition it locally, Such a
breakdown can be avoided by proper methods of operation and servicing,

Second, wear and breakdowns increase the time loet in repair and
raduce the ucefulmess of the machine tool in question, Consequently extra
machine tools have to be acquired to do the seme amount of work, and shop
Space has to be increased correspondingly,

l'urthemore, improperly repaired and maintained machine tools me.y
fail to meet their technioal upeoifioations, particularly with regard
to accuracy,



One of the importiant pcinte ir muintenance ard rapiir of e etems is

to determire the time intervals for muintoncnee and repeir of machine tools,
taking into accownt +he mmbar of houre of wors of thocn machin:c and their
loading. The pracision of the rachive tocis con e talen as o rain factor
in detormining the tire e, N S TS TN ORI ropiu.tss Prevantive
maintenance is very import.nt Tor the long 1if2 ot machines ~nd includeer

such activities us reguiar lubtrication, cleuning, vecharpening, oto,

1,  Mochin: Toc) hewilding

The cort o rebuilding an old rechine ig ucsual’ly wnder two thirde of
the cost of = new onc, If vhe retuilding is ecarried out officiently, the
accuracy and cheracterietice of “he mchine will he ne good as those of
@ new one, An enterpris: specinli cing in rebuilding machine tools hasg the
adventage of knowing which nmarts will noimally have to he replaced so that
they can b built in ctock, Mg nachine toel reluilding is ¢ lese complicated
operation then the manufecture of muchire tool 2y thore 13 good reason to
establish & rebuildirg snterprie: in a comntrys hoefore undertaking the manu~

facture of machine toole,

Two of tha more corion metihods of robutlding worn-out ports are metal
Bpraying end welding, In any cescs, sucl as wliding curfaces and shafts ]

which become worn or damaged, parte can T reurfaced, and after the appro-

ke msth

priate machincry or grinding, they can bo rehabils tated, semetimes cvon

giving the sam> lorg service eg the original parts,

N A

4. _Mnchine Tool Production

The production of machine tools is enz of the moet ~itractive

industrice for any country o develop, Wecause i+ occupies a central place

in ths interrelationships between differert branchesz of production and it

is of paramount importance fcr the developmons of tnginecring industries,

However, a country oxi sting tc start ‘he predusticon of machine tools
should have cortain oro-recuisites such ar metalworlking industrice with
skillod labour, ancillary induetries {or coevings, forgings, bearings,

electrical cquipmont and componente ana tools,

After o study of the praliminery conditinms heg been carriod out,
it is necessary to dtermine the trpes and sizee of machine tools that

should be produccd and ihe quuntity,




During the initial etages, it is advisable 1o producc universal machines,

designed to perform a wide rang: of operatione, The typce and sizos usually
in the greatert demand in developing countrics arc the following:
= lather for maximum workpices di~met-re of 250 mny 320 mm, 400 mm and
500 mm;
- stoel drilling machines of mavimum erilling diametors of 18 mm, 25 mm,
35 mm and SO mm-
- boring mechinc:: with spindlc diamaters of 65 mm and 20 mm;
- shaping machincs with ram stroxes of 320 mm, 500 mm and 700 mm;

= kneo-typc milling machines with a teble width of 200 mr, 250 mm and
320 mn:

circular grinding machines for a meximum workpicce diameter of 140 mm,
200 mm and 260 mms

= surface grinding machines with o tatiec width of 200 im and 320 mm:
- universal tool-grinding machincs, hack and circular saws,

It doce not mean that these types and sigzoe of universal machines should

all he produced at the sam: time, Hanufacture should e carricd out according
to priority,

It may also be advisblc to produce other types and sizes of universal
machines, such as emall bench-type lathe £y nilling, drilling and tool-
&rinding machines, to meet the nceds of the handicraft industry,

Although general -purpose machines can perform a wide range of operations,
it might be advisable to Produce also eingloe-purposc machinee which arc oany
to handle ang comparatively inexpensive,

The development of metalworking machine tool production should be
integrated with the othor industrics boing developed in a country, as
ultimately it is tho usor indusiry that determines the type, sige and
quantity of the mechine tools produced,

n 2t of ineeri Dosizn Capabilities

Successful industrial growth deponds to a considerable cxtent upon
the indigenous capacity to creatc ang devolop cngincering and industrial
dosign, as well as to the ability to adept the dosigne of producte to be
manufactured under liconeing agroements in accordance with domastic ncods,
The engineering and industrial desiem capabilitics of noarly all doveloping
countries are cither absont or at carly stages of dovelopment,
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In many of the developed nations, the introductiorn of engincering
deeign began 2t a latc rtagne cof industrialization, becouse more attention
wae given at that time to protlsme of bagic manufacture. Only later did

these countries wnderstand th . importance o; design activitice,

The developing countri.s c.. weancfit fron the experience of the in-
dustrizlized natione by improviug their indigencue design facilities
simultancously with their manufacturing procesr, thercby reducing the time
lag in their growth ‘o full induetricl cupacit}r.y

The lack of qualified defigners hampers the adaptation of modorn
technology provided by the industrialized naticus to thece countrics,

6. Labour Requircd

There is no deuot that ir order to acealavat: the induetrinlisation in
the developing countries, the develerad nations should trauefer modert,
technology to thesc courtries, taking into account their habits and loecal
conditione,

However, the mocern techniquee and vechmology will not be useful and
oven can bc ar additionz) burden for them if thaee countrice do not have

local staff who cen neeceprt And adopt thaee tzchniguer properlv,

The proper operction of wachine tocls und their tccessories by the
developing countriee bacome only poesible if thers jic highly trained
personnel =nvailable, They nced porsenncl who arce not onlv able to read,
but also to understand and interpret tha moet complicatn blucprints, ir
order to :makc use of the mogt complicatodll_@ﬂl of dimensional and quality
control itk tolerance CXProgsl.y i fraciiong of millimetcy, They muest
also be qulaified to Adjuet a2t any given momont any deviation from the

required tolcrancee in the operation of machine tools gerviced by thom,

Today dcveloping countrics of the BCAFE reqion can obtain the tools
that are ncceseary for the most complicatad manufacturing procoeses, They
can hire thg necessary personnel, highly ekilled management, ae well ag
skilled foremen in the casc of luck in the local labour market, However,
gkillod labour cannot normally, or not in sufficiont numbere, be hired from

foreign countrice and to & large crtent, would have to he trainod locally,

1/ Mr. N.N. Xrainovis statemont at the Ixpert Group Meeting on the Devel opment
of Engineering Dosign Capabilitioe ip Developing Cowntriee, 10/67,
United Nations, Now Yor!z, 1972
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The number of scicntists involved in rescarch activitics in the developing
countrice is wore linited,

In 1965, for inetance, Japun hed 1.5 times more “cientiet: involved in
research activitice than 1] the dovlopine countrice, +hat ie 144,000 against

91,200 ecientists in developing countrics,

The industrial cnterpriccs of many doveloping countries do not have anv
resoarch, cngineering, tochnice! and deri; n fieilitice, which are urgently

required in order to Tprove the sitw.tion in their metalworking industrics,

The developing countric e are lazgiug behing in o search, and they arc
trying to belance thie Ly expanding the import of metalworking machinery
and oquipmont, From 1956 to 1972 the import of motalworking machinery and
machine tool in the countrios o1 thc ECAFER ragion wae increased more than
twice, namely from US2305.% million to US775.4 million (sce Table 3).

The expaneion of import of meehinery and cquipmont ig, of coursc, a
nocescory measurc for the developmont of enginecring industrics, However, it
has its limits, duc to the lack of the balancc of Payments, which is a charact-
eristic foaturc for most of the devoloping ccuntrice, Moreover, tho lack of
qualified personncl makes it impossible to adapt the oquipmont imported as a
consequonce to usc it fullv,

In order to improvn this eituation, the developing countries should pay
more nttontion to tho development of thoir own rescurch and dusign activitios
in the cngincering industry and to train their local swaff on the spot. The
staff shouid he able not only to acecept, but also to adapt the machinery and
cquipment imported from th: doveloped countries,

Thore is no dounbt that after a cortain period of work with the importod
oquipment the looal traincd and qualified staff will be able to participate
actively in dosign and rosocarch of tho Eaockinery manufacturcd locally,

The dowelopment of industric.l management tochniquce of the countrics of
tho region can b accclerated by the transfer of technology from industrialized
countrice by the provigion of patents, liecnocs, lnow-how, trade marke,
management and othor technical sorvices,
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L. _Tranefor of Medorn Technelogey

Developing countries have an - “pprotunity for adopting mere advanced
forme cf technelogy without having tc¢ nass threugh the leng pericd of rescarch,
oxporiment and adaptation crperiene ! by oindustrialic o countrics,

On> of the meet clementary forms of the transfor «f technelogy is by
the salc of drawings. Thic ferm is °nly satiefactoery, hewever, where the
rceipiont organizaticn har heo consicerable exrerionce in the manufaciure of
similar products. Once the drawinge hav: been handed cver, the supplier has
no furthor cbligation and the buyer must roly ca his cwn rcgcurcee for their
utilization in manufucturing,

It is usuclly considercd merc satiefactory to cnter into an agreoment for
& supply of tho drawinge of . product, in addition te the tcchnical information

ncecssary for its manufacturs,

The know=how may e in the form of writton instructions for thc manufacture
of each constitusnt bart and may include sote « f drawings for all the Jigs
and fixtures rcauired for orocuction, It is usually dceirable for a toam of
techniciane to be proscnt ot the werks in the develeping country to assist in
the initiation of rreduction suitablo for loenl c:nditiens, Tha lecal gtaff
could be sent to loarn tho manufacturing process and t. familiarize thomselves

with the equipment at the plante of the ccmpany concarnod,

A machine tecl building industry in any country muet satisfy the ncede
of machincs, shapers, planers and millirg mechincs, The rrocduction of
machine tcols may diffor in resneet of tynee and cuantity depending en the

noeds cf the develoring ceuntrv., 4 rlant sheuld bo desimod to procuce a

rang: of machino teols, Tixturcs, cccesscrice and rmoumatic tcols that arc
in the groatest demand, With planncd production, it ig peseible te oporate
a plant profitably,

Aseistance cculd he providad by the dovel ~ped ccuntrics or more advancoq
develeping countrice by moans of bilatcral agreements, cr through UNIDO, fcr
oxploratory ond doeipn werls, or i censultation with leczl specialiste on

certain aspocts nf deeigr, production, teosting, quzlity cintrel, preper utile
isaticn, maintenanco and ropair of muchine to-1s,
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Consulting firms in the eupply countrics ars preparcd to undertoke tho
following etops in the creaticn of machinc ton] building plants:

- Detormine the crtimal preduction programme:

Participatc in werking cut tihe project report;
Taks part in sclecting tho sitec fer the plant:

Takc part in the solecetion of the initial data required for the dosign
and cenetruction;

= Work ocut the prcjoet ropert, and upen apprrevel by the Govornment, preparc
the working drawings roquircd fop Plent conetructicn,

Arart frcm th- design werky the supply countrics could undertakc the
delivery of completc sote f cquirment, instrumente, apporatus and matopial By
°r part of them, fer the censtruction cof a plant in accordanco with the projoct
Plan, In addition tc the conventional aquipmont of batch procuction, auxiliary
nen-standard equipment, frr instance, intordopartment tranepert, spocial con-
voycrs, hoisting mechaniems, tost rigs, ventilating and cloctrical cquipmont,
painting, heat trcatmont and other facilitics cculd be furnishad,

If tho rccipiont country can produce such equipment, working drawings
shculd be mado and hended owr to tho recipiont,

Conmulting firms could alec furnish the technological documents for the
production of cortuin mcdols of machine tools, namcly:

= Technological charts, cowering all cperations of machinc tco) production;

= Working drawings for speeial fixtures rogquircd in accordance with adopted
production tochnology;

= Tho organizaticn of rroducticn, including the managomont structure of
individual deparimonts, the iiring of plant staff, their righte and
obligations, the rlenning of officc managoment and the eupply of forms
for intorplant rocord koeping,

Supply countrics cculd undortake to deliver speciul tcchnological fixturce
in tho form of dovicos, attachments, dice, apccial cutting and moasuring tocls
and intruments roquired for machine tcol production, inecluding parts and
standard articlcs for machino tocl assombly, In addition, tochnical assistanco
might B offored in the construction and sctting up of preduction, by ecnding
specialists to surorviso the censtruction, to initiatc cvorations for the pro-
duction of machino tools and to train tochnicians cf the recipient country,
Training coursos could be arranged for staff aud spocialists in industrinlised
countrics,

Upon requeet, machine tool plants could be econetructod in twe or threo
stagos, srroading ths cost ovor g longer poriod, During thc first stage




the recipiont country could ergnnize the assenbly of machinc tools, producing
eimple parts, on purchasing them in the country, while importing the complicated
porte,

During the next stasce. the parts leeally nroducerl will sradunliy increase
s the production tociinimie ie mastered, providing it is advantagoous to
menufucture thon,

In more edvenced doveloping countrisr, whers offsctive engincering
induetry ha: been eptablishcd, ancthor type of co~cperation may be adoptod.
In this age of repid technical cvolution, it is rot possidble for o ccuntry
to bo solf-sufficient and produce cevery type of nacline tool required,

It would be desirable for the irduetry to concentrate on the domign and
devolopmont of & cortain range of nachire toole, a procese that could be
acoelerated and expenditure reduced by co=cp-reting with machine tool firms
in noighbouring countrice. Thig would save foreign currency by the production
of wrious typec of mzchine tocls in the rogicn,

Ir order to achicve a greater productivity of machine tools in developing
countrics, to improve their quality, to reduce production coste, and to |
uec the installed copecity fully, epecial carc shovld bo talen in the intro- |

duction and applicatior of methode of progrcesive measuring control,

Devoloping countrics should malo g€raater uec of wolding tochnology
and oquipment, Welding in o simple and cheap procoer and consists of
Joining and cutting various Farte of machince. It could bo most uscful
for the countries of tho rogion in maintenance and repeir, as well ae in
the production of various types of industrial, agricultural and transport
equipment,

As it is possidbic tc produco wolde with the samc mochanical propertise
as tho base matorial, welding is uscd extcneivoly throughout industry, This
tochniquo roduces tho weight of oguipment and increamst produdction. The
procoss of walding is not corplicated, nor dooe it require highly skilload
peresonncl and it can be undortaken by any country,

Tho poor quality of production of varioue kinde of ongincering products
ie the main factor which prevents most of thro doevoloping countrier from
oxpanding their industrial procuction, import rubstitution and axport
pronotion, Somc of the evoloping countrios have to buy tools, dice, jige
and fixturcs nceded for production, Somc have to by the proper stecl in
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order to manufacturc their own tooling. 4ll thoee procurcmente requirg
foreign currency, which is very often rare in develceping countrices, Beeidee
the introduction and application of progr.ssive maasuring and controlling
methode, financing ac well as ckille { lasour are requiicd. Most of those
and other intraciable difficultics cenfronting tho developing countries
could in large measure be reeclved by the introduction

of numerically controlled machine toole,

Tho main advantagos of NC which nay B considerad relevant in the ocasc
of doeveloping countries arc:

= reduction of sotting up time

= olimination of complex jige and fixturos

= the improvement of quality

= groatoer accuracy and better repeatability

= substantial reduction in human crrors

= reduction of inspoction and measuring inetruments
= 8roator cperator cafety

- @reater operator efficiency

= reduction of scrap

= raeduced lead=timo for production

= minimnl sporo parts inventory

greater machine tool eaioty
§rcator machine utilization
the possibility of using less skilled labour to operatc the machincu,

The detaile on NC machine tool Justification, advantages and dis-
advantages, scloction, applicoticr ard epceiulists roquired are damcridud
in the paper "Problome of Introduction of NC Machinc Tools in Developing
Countrice”" (UNIDO/ITD.190, 31 May 1573), proparod by Mr. N.N, Krainov,
UNIDO, and prosontod at the Seminar on the Application of Numerically
Controlled Machine Tooles., The Seminar wes organiged by the Bconomic
Commission for Buropo (BCE) and hold in Praguo, Cgechoslovakia, 12-17
November 1973,
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1o Proser? situation with Mocline Tercle

in tho Soumtricy -f 44 Dosicn

Tho two industrinlly develeped countrice of the Rogicn, namely the USSR and
Japan, included in this study, hove cchicved araat succoas in 1o rroduction of
machine tocls within & rather chort reried of tinke, Both of iem are mow within

the groeup of feur neiun world mechine toel sroducing countrics,

BANGLADESH

Since 1971 w11 nenufacturing industrics hove boon talen over by the Government
and 29 enginecring cempanics, rooging from snipbuiling te bicyele manufecturcrs,
have been contrellod vy the Governmernt owncd Dangl:dorch Ergincering and Ship-

building Corporatior.

There ar: twe facterize engaged in machin: tool manufacturc, Thcy arc
Tc jgaon Engincering fompany, wiich ie a part of Ralim Nota) Liclustries Corporatiovn
and tho Bangladesh Mechine Tool Mctory at Jovdariur nocr Drcea,

The Tojgeon Engircoring Cempany manufacturse 100 mr and 17 wm centro hoight
lathes, However, “he Compny is wanufacturing only 36 wiite ier ycar, which arc
of old fashioned design and rather low qurlity,  Thoe faetory i cuulpp.od with a
number of machince madc by the Companer tirreclwme, whiich wore o pies of importcd
machinos, vintage 1900 tc 1920y cxeent for onc hobbing machinc, which is prolably
10 yoars old,

Tho Bangladesi Michine Tool Factory (BMTF) wne Planned about 1966, Tho
fectory employs 1,100 pecpley, but its preduction is very limited, It aseembles
machine toole frem importod rerts and makee low-1if% punps for agricul tural
dovolepment progremmee.  Tho total cost of the fuctery to date nmounte to
US$10,0 millicn, The cegt «f now lathes, milling, grinding, drilling, shaping,
slotting, hacksaw, Jig=boring, measuring and gearchocking mochines, mostly of
Swiss origin, ic about Us’5,0 millicn,

’7 For tho proparation «f thie part of the report, the authcr uscd somo data from
the UNIDO consultant®s micsicon rcport te thece countrice, and from othor
information avnilable in UNIDO,




In 1968 a license was ¢ranted by Muller and Pesant of Belgium for the
manufacture of their contre lathes, Bench drills, pillar drills, radial drills
and wood working machines are zlso to oe manufactured, gupply of completely
machined components for ussembly at D.cca were ohtained prior to the war and

aerembly wae commenced, but was interrupted until 1973,

In 1973 the factory assordled and =old 54 hench drilling machines, © pillar

and radial drilling michincs, 57 lathes and 2 woodwerking machines

It is expected that in addition to the local production, the factory will
import components for assembling machine toole. Lathe parte arc due to e
imported in 197/ at a value of one million taka and 1279 at 2 value of two
million taka, Additional machine tools for the factory have hecen orderad from
Czechoelovalkia with a total volue of six million taka, inecluding two plarning
machines with 6 and 8 meter machining length: one horizontal horing machine:

one vertical boring machine and zoar chaping machine,

Utilization of the exicting capacities is very low (sometimem . -ge than
20%) because of the lack of ekilled lahour und the shortage of rew materials
and components,

The Planning Commissicn Report, June 1777 propceed investments in BMTF
during the period 1974/70 for the amount of 288,18 million tala (approximately
US36,0 million) comprising of 102.03 million taka abroad and 179.15 million
taka in local expenditure, The total capacity of the factory will be 12,000
tons of castings, forgings and completed machings, 4 major foundry building
at BMTP is undor construction and couedulad for completion in 1974 with plant
installation during 1975, A second foundry and forge arc also planned,

In order to improve the pregent cituation in metalworicing industries -
particulecly with a view of treining local labour in Jesign and production,
planning and control techniguee, menagement, etc. - the Government of Bangladoeh
ic considering the establishment of a Ccntre for Technological Resourch. This
institute is expected to ke formed on the hasis of t:e existing Bangladesh
Industrial Technical Advisory Centre (BITAC), which has a tool design department,
& mmall foundry and a fmall, well oquipped machine shop, BITAC runs courscs for
machine cperators, supervisore and forcmen; provides design sorvices and
menufactures toole and Jige for local manufacturers,
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IND

The production of machine toole in India wae started at the end of the
colonial period. The range of machina tonls preduced was very limited and
they were very simple. By 1960, 70-8¢7 of the whole demand of machine tools
wae covered by import. At thet time India did not manufacture heavy machines
at all. In 1950 the volume of the machine +00) production iv India was
US$40,000. Import of machine toole in 1949 was US$600,000. In 1949 the Govern—
ment of India secured aseistance from Yerlikon Machine Tool Works (Switzerland)
in establishing the firet machine tool building plant (HMT) in Bangalore,
which was compisted iy, 1555, In 1961, Indi- conetructcd the second machine tool
building plant in Bangalore¢, These two Plarts in Bangal ors are manufaclnring
lathes (inc]uding single spindlo, ocapstan and turret), milling machines
(horizontal, vertical ana wniversal tyoe), boring and drilling machines,

external cylindrical grinding muckinece, and gpecial] purpose machines,

In 1963/64 the volume of production of thees two plants was US$1,3 million,
Taking into accourt the increasing local and cutside demand in machine tools, in
1961 the Government of India decided tu cregto hr2e more plante within Hindustan
Machine Tools Limit-d (HXT); nemely, in Pirnjore, Kalamassery .nd Hyderabad, The
plant in Pinjore, constructed in 1963, ics manufacturing milling machines, gear

cutting machince ond £peciil purpeee mochines,

The feurth factory wus sonectructed in Kelaraesery in 1964. The plant is

manufacturing univergnl turrct ard precision lethe Sy

In 196% the fifth fFctor in Yrdow 2@ - conplatol Jop manufactiuring of
special purposc machincs., The 1968 census rocorded 382,000 machine tools in the
country, 248,300 wore metal cutting lachine and 86,400 metal-forming machinee,
The remaindor werc welding, die-casting ind other machines, About 607 of the
machine tools are ured in the large-scale socter of industry, Nearly two-thirds
ef 211 miehine tools in the country aro of Indian manufacture, although many of the
larger and more complex machines have been imported, 63.7% of all machine tools
are lees than 10 years old ond 16,1 arc more than 20 yeurs old,

The Indiun machine tool industry currently producee ahouy: 12,000 metalcutting
and metal forming machinc tools per ycar, About 85% of the output is produccd
by the 125 machine toool compenics recognized by the Dircctorcte General of
Technical Dovelopment ag comprieing the machine tool industry, The remaining

15% come from tho unorganized and rmall-scale sectors of industry and comprises
mainly smzll and eimple machine teols. Of thees 125 machine tool compenics,




including HMT and Prage Toole Corporetion in Hyderalad, four companies are in

the public sector and nrc controllcd by tie Governmant, The remaining 1.1

-

companies arc in the Private sceoker My, outryt af the £ yp companice i: tle

oo

pudblic sector reprceents more vhan 507 of the total production of machinz tools,
HMP ircludes [iv.. nechine tocl wullding s laciorice, and is much laergar than the
others and produces about 56! of the total preduction of mechine tocle in India,
Hindustan: Machine Tools Ltd. employs about 12,000 persens in tho production of
machine tools. The four companics of the public secior employ cbout 17,000
persone.  The total number of peeple empleoyed by machine tool industry in India

is about 27,000 pocpla,

o ™ N AN i S .

During 1972/73 the volume nf the HMT machine tool production was about
Us$28 million, while the total maciiine tool production in Indic including small
tnole and accessories ws US$70 million, The company, in co-operation with
Kearncy and Procker Murwin Lud.(KTM) Brighton, UK, complotod the design and
construction of a NC lathe which wae shipped to the UK firm for extensive trials.
Bepides this, HMT ic ¢ngaged in deeigning NC Machining Contrce Joinly with KT,
The Indian ¢ngineers, in co-orerationwi ¢h the Centrel Machine Tool Inetitute
(CMTI) and Bharat Electrenics Ltd,, are evolving designe of NC systems, for
machine tools,

There are 156 0011ab0rations‘l/ involving 15 cowntrice and covaring 33 products
which includc almost 11 typee of mackinc tools and acccseorics including metal
cutiing (98 collaboratione) ond nota Sorming (146 2cliabe 2ticns) machine teols,
126 lcolla.borutiona are pleced within the 5T machine tool entorprisces of the
private scctor and 30 ¢ollaboraticne Within ¢ public enterprices, Indin has 44
collaborations with UK, 37 with the FRG, 17 with the USA, 15 with France, 13
with Switzorland, 7 with Japan, S5 with Italy, 4 with Czachoslovakia, 3 with tho
GDR and the romt of the collaborations with othor countrios,

1/ A joint vonture batween two companice for onc product is considerced as one
collaboretion




ANDESL.

There arc approximatcly 70 medium and lorge metal producte manufactured
under tho responeibility of the Dirnctorate Goneral for Besic Industrics., Onc
of the most urgent ncede of ths moi: lworiing factorice is to up=gradc the quulity
of their products and managenent ond to rchabilitato their oxisting machinery
and oquipment, The QGovernment has ost blished & lotal Industry Dovolopment
Contre (MIDC) through Belgicrn »ilateral zasistance with the aim to support
the local manufacturcrs, provide coxtension scrviccs to thon and netively
perticipate in the menogomentedovelopmert-programme. it prosent,; the Govern=-
ment of Indonecsic is considering to broader the scope of the bilatoral aided
MIDC by supplcmenting assistanc: from UNDP/UNIDO in specialized ficlds such
as tool dcsigm and dewvelopmont, metrology, desigr of agricultural cquipment

and provieion of metcrial tosting facilitice,

In addition to the above, the Government hus decided to form a Manufacturers!
iesociation (Metal Producte) in order to improvc the prescnt situction of the

metalworking industry. This aseociatior will actively purticipate in the man-

agemont-dovel opmont~programme 2= well in the activitic: of MIDC,
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JAPAN

In the arca of mushine tool production, Japan ranks fourth in the world,
after the FRG, the USSR and +he US), The producticn of machine toole in Japan
in 1960 was only US$125 million and in thoe lest 10 yeers hos increascd about
10 timee and in 1970 was US61,109.4 millien,

The ¢xport of Jepanco. machin. tools camc inte full gcale in about 1962,
In 1271 tle totad sxport of their machin.: toole amounted to US$80,1 million
and wes dirceted ot ths roliowing countrics: China (18,7 million), South
Korca (11,1 million), Uti (7.6 million), Auctralia (4.5 million), USSR (3,8
million), FRG (3.3 million), Burma (2,° millicn), Indencsia (1,05 million),
Thailand (0,0 million) and Fhilippines (0,7 million), The remainder was
exported to other countric £,

Remarkable progrees in the arca of technical innovation in the Jarpane se
machino tool industry car be scon in the dovelooment of tcchniguoes of operating

nuicrical contrelled machine tools and high epoed grinding machines,

It is noticeable that in 1086 the Governmont took cneouraging stups for
the machine tool manufacturing industry, With ta- oificial encouragement,
manufacturing companics concernsd exertcd stronucue efforte in the attempt to
develop original machines with their oun ingenuity, The Mcchanicel Laboratory,
sgency of Industrial Scicnee and Technology, Ministry of Intcrnationsl Tredo
and Indufetry, gave full--sealc co=-opcration to thosc ongincering firme in
techniecal guidonee,in the iaspeetion of the result of their worl: and so forth,
Meanwhile, the Govornmont!e Mechanical Loboratory had ite own plan to dewlop
& numcrically controlled Jig borins machine and succceded ir completing tho
planned NC borer with a repeated pesitionine accuracy of +0,001 mm, Tho
Mochanical Laboratory also worlked up an NC milling mochine cupable of continucus
paes contrel cutting, Just at that time, Tokyo Institute of Technology mado
& succoss in the rescarch and completion of NC lathes,

At the prceont time, such a large numbor of NC macihinc toole arc being
turnod 01;1: that production of NC machine in 1570 wae about 20K of the total
machine tool output, There are 116 firms belonging to the Japan Machine Tool
Buildor's Association which dccount ior more than 90% of the total machine
tool production of Japan, and other 200 to 300 amaller machine tool builders,

Ir 1973 the preliminary value of the machine tcol demand in Japan was
290,474 million yeny productior — 304378 million yeng export - 35,236 million
yenj andd import - 21,332 million yen. 2,754 NC machine tools, at a value of
47,316 million yen, were produced in J apan in 1973,
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The ¢nginecring induestry in Malaysin ie comparativcly small, but appc.re
to be growing rapidly. There are no metalworking machine tool companicre in the
country, but therc ar: two woodworling mocchince companics, both making -~
fairly wide renge of machincs in emall gquantatice and 2irfo producing other
products tuch or opond reduser @ aoilcr punps, which ore bocoming their
rrincipal producte, e Government ol Malayeie, in cce--operaticn with Seri
Rencult Brginecring Co,, hoe undertalen a prefeasibility study of nochine tool
menufacturcrs in Malaysia both for metel cutting and woodworking machince. The
study rccommends a fairly small plant cmploring 150 nersons, melking a wide range

of both metaleutting ~nd woodworking machince,

-

There arc ovor 150 foundrice in Mulaysiic employing about 3,000 workers,
The totul tonnage of grey iron castinge produced is cstimated to be 12,000 to
15,000 tone per yeur, depending on the demend. A mil)l cquantity of non=forrou:

castings is also produccd,

Moet of the oxicting foundrics and mochanical workshops arc small scalc,
bascd on traditional skills and outdated couirment. Ceost, cuality, material
and production control does not exist except in o fow entoerprisee, lav-—cut

me.terial handling end maintenence aleo need coneiderable improvement.,

Therc is nleo a nccd for aesistancoe in the wmanufacturce nnd maintcnance
of tools, dies, moulds, jigs ard fixturcs for the mechenical, cloctrical and
plastic industrics, Local exportiec in thesce wepeots ie not availlbic. The
light engincering end plastic induciiics in Mela,eic, .. - dy wot up or heing
sot up under the present inductrialization programmce, invelve a wide rango of
products, such as hicycles, scwing machines, slectric fans, builders' hardwore,
automobile componcente, wirc and wirc preducts, belts and nute, The plastic
Oonversion unite alone number over 150, Tho tetal number of people emplcoyed
in the plastic conversicn units is ostimated to be about 2,800, Most of thesc
light engineering industrics do not huve tool-malting facilities of thoir own
eo most mouldr and tools arc imported, The importation of toolc, dice, moulds,
jige and fixtures is very costly, meinly becausc of froight charges. .ilro,
delivery usunlly tolwe o long time, about M93,C million arc bcing spent yoorly
on importing moulds fer the plestic industry alone. The lack of there tocle,
cte, is ont of tiic reasens for the under-utilization of the aveilable copacity
in tho country. The fow moulds and toole which arc produced in the country hove

8 limitcd life and their quility is well below international stondards ,
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Anothor factor which inhihite tho sctting up of tool malzing facilitics is
the lack of trained and ekilled tool makcrs, Nany ovorscus cnterprencurs
hesitate to inveot in any industrial urdertaking which rcquires tools, dics,
viosy  wulds and fixtnres, unlous woling services arc readily available in t.
country, For this roason, it ie dosirablc to cetablish medorn toolrcome and
train the nocossary ckilled lahour,
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PAKIST..N

A large number of private and Government owncd re-rolling mills, foundrics,
machinc-building, metal products and rume othor cngincering industrice in
Pakistan have been cetublished without much planning ae to capacity and domand,
In 1971, a team of thrco UNIDO experte provided aseietance and advice to tho country
on co=cerdination and officiont utilization of the eteel, iron and engincering
industrics, It woee noted thet in many factorics inere ie un under-utilization
of installod capacitics, which is 55-65%, The ongincorirg industry in Pakisten
is highly docentralized. It is Letimatcd that there ars 1,700 production unite
containing cbout 21,000 machine tocls of which 800 unite with about 2,680 machine
toole, empleoy less tham 10 woerkors cach, At the samc tine, 11 lerge plante
providing aggrcgatc omployment of 45,000,

Thore arc two public entcrprisce which are invelved in thie production of
mechine tocle in the country, namcly, the Pakistan M.chine Trol Factory (PMTF),
at Landki near Karachi, which ie under the State Heavy Engincoring and Machine
Tnol Corporation, and the Machine Toe)l Divieion of Pukistan Engincoring Company
(PECO) in Lahiors, which ie under the Ligh Engincering Corperation bocausc of the
wide range of cther engincering producte preduce” by the Company, including their
main product, bicyclcs,

PMTF, cmploying 3,500 persens and working on 2 deuble shift syetom, in
addition to combinod guars and iransfer boxce for Jeeps, rear axles and brake
drume for Bedfcrd trucks, nonufacturse milling machinos under « liconce from
Oorlikon (Switzorland) and Herber (UK). Howcver, in 1973 the plant could produco

only 70 machines in total, and of thesc, «nly 3% machines woere sold tc customers.

The Muchinc Tool Divieien of PECO manufacturos contre lathoe, small hand
operetod turrct lathcs and shuping machincs nnd has the capacity to build 600
machines per annum, but ot thc presont time is selling only 200-300 machines per
year. lMany of thc machincs, some in partly finishcd condition, have boon in
stock for a coneidorablc poriod of time,

Tho private scctor of industry, mostly located in Luhorc, also producas
machine tools. Howevor, the quality of their production roquirce futurc
improvemont,

In spite of the difficuities, the 12¢al privato sector industry is getting
technicel aesistance and consultancy sorvices from the Pakistan Industrial
Technical Advieory Centr: {PITAC) in doeign and production of toolings.



THE PHILIPPINES

Thore ere abeut 1,500 matalworking cetablishments, dierorscd throughout
the country, manufacturing various mc'al preducts, utilizing scme 260,000 t:
300,000 mechine tools «f all types.  sLhaost 411 oi thosc machine tools have beon
imported since domestic production ie minimel, The nochine tools imported in the
country arc moetly tho gencral-purpcee types, guch s ongine lathes, universal

milling machines drill rreescs, shapers, grinders, power presecs, ctc, Special

typoe of machine tools, such ae autcgatio lathee, goar hubhers, cte, arc uscd by

fold

a fow industrizl firms for the manufacture cf metal products cr partc,

Teking into nccourt the importance of local monufacturing of machine tocle,
particularly lathcs, shapors and drill pregscs, the Qovernment of the Philippince
is including this industry in its Investment Prioritics Plan undor "picneort
status,

Tho loca] companice ore manufacturing abcut 300 presges per annum, The
Machinery and Stcol Products Engineoring Company manufac bures 100 prosscs por
ycar, including mcchanical pav:uecw (5 to 80 ton capacity) and hydraulic prossos,

At the prosont time, the loerl industry 1ie not producing metalcutting machinog
in the country, However, tha Machine Teol Manufacturing Company has boen
cstablishad, omploying about 40 poeple on Jobring work making emall caetings
and ro-building textilc loome,

This company, rosirt.red with tho Govornmont for the manufacture ¢f latheg,
has & liconeing agreemont with Hindurton Muchipe Tocls .td, (HMT), India, This
company will produce 400 mm x 1,000 mm cngine luthos with a volume of 106 units
in the firet yoar of operaticn, incro.eing ic 1,900 wite in the tenth yoar., Tho
company will make umse of componente cr parts to be manufactured or procured
locally., HMT will provide documonts, drawings, information and ite tochnioanl
expertisec, The training of the local company's porcomncl will bo arranged in
India,

Anothor local company, whese applicotion for rogistration has been approved,
will manufacturc lathcs and shz-ors, Thie is o Joint venture with Ta Shing
Machine Worke Ltd, of Toiwan, in which thc local firm will centribute 604 of
the oquity and Ta Shing the halance. Tho company ie cxpected to produce 240
lathee and 96 shapers in the firet yoar of operaticn and 1,320 lathos and 312
ehapere by tho tenth yoor,




There if o third company which proposcs tco manufacture drill preesce of
varicus capucitice, It will produce 96 unite in tac first year and 1,000 unite
in the fifth ycar cf cperation,

A fourth domcetic company will have & joint venture with a foreign fim for
tho manufacturc of lathce ~nd —ertico! milling machince. Thie compuny is oxpected
te be opsrctioncl by the middle of 1975. Approximately 50" of its production
will bo for cxport,

The number of machine tcols tc be produeccd, imported and exported by +ho
Philippinee in 1975 «nd 1285 is ghewn bolows

Machine Tcols ___Prcducticn Import ort
1970111975 11985 1970} 1975 ] 1985 j 19704 1975 § 1985

milling -y - 400 | 320 73 1,100 - | - 200
drilling - | 8od1,000 2,004 2,300 3,900] - 20{ 50
grinding - 20 60
'lathee - 20 120
pPrCosor | - 10 60
~thor machinor = _20: o014
TOTAL - 90| 630

There are preecntly about 150 firme casting mctals lccallv, Theso foundrioe
arc disperecc throughcut the whels axshipolage with an (vorwhelming concontration
in the Orcator Manila Arca, whore reughly 75% of the foundrice arc located. About
20 fime contre) 79 of tho totrl foundrey eutput, The cther 25{-0!‘ tctcl produc-
tion is dietridbutcd among 121 fimme., The romcining rince are tcchnical schecle
and grvernment agoncice with minimal foundry operaticns. Most of tho foundrioe
oroc basioally Jobbers,

Amcng matalworking manufacturing firms thore arc twc companiess one for

production of such hand tocle as wrenchus, spennors, pliors and ecrow drivers;
tho ¢thur preduces mutalworking filcs.




SING/\PORE

A number of machine tocl manufacturing companies have boan cstablishcd in
Singaporo, Nogotiations arc in Progross concorning the ercation of four more
manufacturers, The loca] monufacturcr . .re prcducing or ars going to produce
lathes, injecticn moulding machincs, hcading machines, saw sharponing and
sarvicing machines, surfaco and internal grinding michince, tocls and dios, in
cceordance with licencee frem the USA, FRe, Japan, Indi: and Australia,

Okamotc Lachine Tool Worke Ltd. «f Yckohama will opEn a2 wholly ownod
subsidiary in Singapero by the end of this year to manufacturc eurface grindors,
some of which will Le oexported tec the US.,

Tho ncw Singapore conpany will be capitalized initizlly at about §1 million
and may lator he incrcascd to 24 million, Okamctc plane to menufacture 180
surfaco grinders in the firet ycar of cporaticn and tc cxport o third of them
t¢ 1te salos compeny in the USj, Okamot Corp, of Chicagc,

Okamoto is ecid tc bo the firet Japancee machinc=tocl mekor te venturoe into
Singapers, The company wee attracted thoro by the availability of lcwecost
chour and tho Singapore Govornmont's tax coneuseions for cxperi-crionted fime,
and official of the company eaid,

Okamote now experte 5 tec 60 surface grindors and gear €rindoere por yoar to
the USA. Tho surfacc grinders scll for abceut $10, 000,

Almost one hundred workers will bo omployed intially in tho Singapcre factory,




SRI \

The metalworking industry ol Sri Lenke iv very dynemic and production hos
grown spectacularly in rocent years, -ac total culput volwae rose frem
RS 206 million in 1969 to about RS 800 millior in 1972, Tt is at present o blend
of small, medium and large onterpriecs,  Scme unite have operated for more than
50 yoare, Sri lanka producce »clled steel and drawing rroducts, cast iron and
stool cactings, tcx machinery, rubbcr aud pnddy procoscing cquipment, cte, and
thc assemblying of care hac been initiated. Morcover, machine tocls, dics, jigs
and fixturce, agriculturel imolorcnte ae well as traetors and some other equipment
may be assemblod and manufactured succecsiuliy, However, manufacturing technology,
precisior, workshop vrganization and quaiity comtrol are bohind rmodern industrial

standards,

A survey of machine tocle conducted Ly th» Coylen Sieul Corpcraiisn (csc)
showe that the number of metalentiing uwachine tocle inctnillod in Sri Lanka's
workshope wculd not be emallar than 4,000 and may be in the rarge of 7,000 units,
The number of metelferming machine trele ie coneidercoly emaller, amounting to
abcut 1,300 unite, Mgt of the caulpment is obeclote, and reoquires repair and
rebuilding.

In some plants the nachine Hocls used ore nerc than 20 to 50 years <14,
and arc worr cut., In scmc ghope, the machine tocle wer: aleo cauplotely worn
out, althcugh they arc cnly abcut cight yeare old, 'This sad etate of tho machinc
tools is primorily du. i~ the lack of Laiintenence and abuse by cpzrators who are
incufficiontly trained. Some machine toc) cperators recm tc thinl: that cleaning
and ciling their machincs is not pert of their jobs, but that of « sweeper, and

machine trols, thereforc, dotoericr-te moere gquickiv,

The noend for rewer machine teole in all the sheps of Sri Lonka ie quite
obvicus and generally recommized, At the prosent time, the Coylon Stoel
Corporation, which cmplcys ~bout 1,200 pecple threugh ite machine teool division,
handlos all importe of machine tocle in Sri Lanlw,

The inpert of machina +ools from che USSR and Indic ic shown below in numbers
and millieng of Coylonce: rUPaCS,

o .

Countrice - 1971 1 1712 L 19

' y in v;in miliion ? in iv. rillion !  4in ¥ in million

| nunbers 4.cupsos | aunbors Tupecs Anunbors ooF
PSSR T 70 . 1,005 56 | 1,19 ! 91 | 2,337 |

3

1
Qnta lap 5 a6 4 40 i 2078 i 26 _] 894
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An wisatisfizd demand exists in Sri Lanke for all types of machine toolm
for 1974 in the amount of € million rupees. Ime to the ecarcity of forefgn
exchange, only & limiteq number of n .chine tools capn be imported, There is
a great demand for simpie machine tools in Sri Lanka, which will provide a good
start for the Ceylon Steel Corporation.in the machine tocl building field, The
CSC has already started to build padestal grirdere, for which the Hindustan
Machine Toole Ltd, in Bangalore has fumished the drawings, The Government
is setting up a Machine Tool Production Shop, a Tool Room and  Machine Tool

kebuilding fucilities, Two buildinge about 90x40 feet each have beon assigned
to the Machine Tool Division of ths CSC,

It i9 planned that the Divieion will be involved in the continuation of
manufacturing and essembling of pedestes) grindere; repair and rebuilding of

ueed and older mechine tool 8; decigu, making and grinding of single point HSS~
toole and milling cutters: and decign of machine tools that cen be produced
with the facilities avcilable ang & minimum investment in additional tooling
and equipment,
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The engineering industry in Thuiland consiets mainly of small unite which
are privatcly owned but encouraged t-- the Government. There is very little
Government conirolled industry, bul .. cospany whose project is approved by the
Board of Investment roccives censiderable financial advantegos, including tax

concessions and duty free importation o1 equipment.

Thera arc o few smoll companies which are manufacturing rathor crude
machine tools, Thug, Miesrs, Cheldion Co, PProduces 120 small, simple, old-
fasloned centre lathes, the pricus of whieh are hetween US51,300 and US$4,000,
dapanding on their size,

There is & compeny at Pak«Num, ncar Bang'tok, which planncd machine tool
manufacturing eomz yqare ago, “uvt found it difficult to rctain a sufficient
nunber of skilled 1lobour, It has, therefore, corcentrated on importing used
maciine tcols, doiny eomc reconditioring on thesc wherc neceesary and aleso
rnning a gear cutting scrvice to mect the necds of otl:xcr compenies, At the

present time, 80 peeple arc omploved by the company.

The Presesure Container Industry Corporation Lid., which is extremely well
organized, is producing good cuality products and is uxporting 805 of ite
production to many countrics of aAriae The company is cxpzcted to stoart munue-

facturing lathee under the licenrc of the South Berd Compeny (USi),

The import of muchinc toole in 197570 and 1971 in nun'~2re and value in US§

is ehown bclow,

Fy'pe of machinca U i T%—a——“j- —Tier ! nm
thes 1,55 351, 000 1,784 1,074,000
lenning, shaping
nd slotting 1,214 546, 000 2,13, | 861,000
illing and Yoring 3,566 476,000 5,447 | 622,000
111ing 107 §3,,85,C00 127 88,700
wing and cutting 1,97 A7C. 000 2,164 | 587,000

2,221 460,000 4,671 | 332,000
40 7,07, 000 17 1 109,000
12,680 17,227,000 16,322 B,673,700




USSR

had

The stock of machine tools in Russia in 19
and only 207 of themwore produced 1oc:lly.
reached 3,300,000 units,

stock of machine tools in the USA is 3,100,000 units),

In 1917 lese that 207 of
toole which werc produced in the country, 1In 19

14-1917 wase about 100,000 units
By 1371 the etock of machine tools
90% of which are produced by the USSR. (The

engincering products warc manufactured with machine
28 this figure rose to 24% and

now it has reachod 907,

The production and stock of machine toola in the USSR is shown b-lovl(

Number of S8tock of Numbor of ' Porcentage o eroontlp—’
Ycars Maochine Tools Machine Too]l Machine Tools the Stock of Local
Produced Produced Locall Production
to the nog*
1914~
1917 n/a 100, 000 20, 000 100 20
1940 58,400 710, 000 n/a 100 n/a
1950 70,600 1,507, 000 n/a 100 n/a
1960 | 155,900 2,000, 000 n/u 100 n/a
1969 205,780 3,000, 000 n/a 100 n/a
1970 n/a 3,300, 000 2,970,000 100 90
#1972 | 210,000 n/a n/a n/a n/a
1973 | 213,000 n/o nfa_ n/a _afs |

NOTE:s Xn the proparation of tho tabla, somc data was used from the magazine

"Stanki 1 Instrumont® No.Z, April 1970; and from "Amorican Machinast®,
21 January 1974

For a period of 1965 - 1969-{/ the stock of metalcutting machine tools
increased by 18.8¢, and motalforming machincs by 26,26, The more rapid inorease

of thias production of machine toole is a charsoteristic figure of the present
devolopmont of machine tools, )

It is oxpected that in 1975 the USBR will produce 250,000 units,

V/ "Stanki i Instrument® No, 3, March 1971
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2, JNIDO Technical Aegistancz Acti-ritiec

In the field of metalwor:ings ‘nduetriec, and porticularly machine tool
inducstries, UNIDO technical acsistancs to developing countriet consists of
the following thrae busic tvpes of activity:

(a) Operaiional wCoivitles, iavoiving Girsct acsigtance to developing

couniries:

(v) Supporting activitiec, including action-crisrted studiec and
ressarch and promotional activites, through which UNIDO reeks
to mobiliz: reoeources, lar graat:r than 1te own, . encouraging
direct contuct hetween the business communities in industrialiged
and developing countrices,

(a) UNIDO Operstional ictivitiee
UNIDO is giving technical aesictance tu the developing countries in the
form of projact financed through: :

-~ UNDP Indicative Planning Figure (IPF) -- IPF projects, included in the
Country Programme (usually large
ecale projectr, including exper—

. tis2, equipm.nt and fellowships)
~ 3pecial Indueirial Servicee Programme (SIS) - SIS projects (mending of

exparts {or a period of up to
12 menthr)

- UN Ragular Programme (LF) - RP projccts
- UNIDO Voluntary Contribution (VC) - 7C orojects
~ UNIDO ?rurt ™and (TF) - TF projecte (financing the

eupply of indurtrial equipment
in order to completo the
financing of UNIDO's technicel
co~-oparetion with the tradi-
tional programmes)

UNIDO has provided, or is providing, tecanice)l aecistance in the field of
selection, utilisation, deeign, production and maintenanco and repeir of
machine tools and their accessorias including verioue kinde of tools, dies,
moulds, jige and fixturec tc Argentina, Brezil, Lulgaria, Bgypt, India,
Indonesia, Iren, Malaysi., Mexi~o, Pukistan, Poru, Philippinos, Romania,
Singaporw, Sri lanka, Turkaoy and cthor developing countrice.

UNIDO is encouraging tho developmant of cngineering deeign capabilitier in
the countries of the "third world". In “his connection it ie neceseury to
note that UNIDO aecictod the Government of Egypt in tho cetablishment of the
Engineering and Indueirial Doeign Devolopment Centre (ZIDDC) in Cairo. The




Centro was started from scratch and is being implomented in two Phases, The

total UNDP contribution for the Project is US$2,6 millien and covers the provisior
of experts, fellowships and the supply of equipment and technical information
required for the activitias of the Centre, The total fovarnment contribution

for this Project is LE 1.6 million and covers the provision of land, buildings,
Bome equipment wund local staff,

Phase I of the Engineering and Industrial Design Devalopment Centre
lasted for a period of five years from 1968 to 1972,

During Phase I of the Project, UNIDO oxparts trained local sngineers,
techniciane and draftsmon in design and production of prototypes of such
engineering producte as agriocul tural trailers, belt conveyors, concrete
mixers, solar heating equipment, bicycles, electric irons, tools, dies,

Jige and fixtures, etc, Technical assietance wae given to the local manu-
facturers on the establishment of technical and engineering design departments
in their factories, Thus, a dosign dopartmont was created in the B1 MASR
Automotive Manufacturing Co, The Centre helped to roconsiruct factories by
introducing new lay-outs to such manufacturers as Spring and Transport Needs
Manufacturing Cosy Alexandria Meta] Product Co., Cairo Metal Product Co,,
Ghamra Pactory,

.~ R .. SR . . oot

Phase I of the Centre was comploted by the end of 1972, Recognising the
importance of the Centre in the developmont of engineering industries and,
particularly in the promotion of engiriering dosign capaiilitioe in the oountry,
the Governmont of Egyprt has decided to oxpand the activitiss of the Centre. In
order to promote the local design and rmanufacture of processing industries
equipment and to strengthen the 1ocal production of tools, the Government of
Egypt has askod for UNDP/UNIDO technical aseistance Tor Phase 11, which startad
1n 1973. The duration of Phase I1 1o eix years (1973-1978) and the UNDP
contribution is USS1,6 million while the Governmont contribution is

8 LE 832,480,

During tho past five Years the Centre has gTown into an organisation of
Rore than 150 employces, It is co-operating with more than 12 factories
affiliated to the Egyptian General Organisation for Tochniosl, Elsctrical
and Kleotronic Industries and to which the Project is connected, More than
60 now products, 300 tools, numerous layouts, orgmnisations and projects
have been designed, plannod and executed, 10 engineers from various
factories have had the opportunity to work at the Centro,




At the International I(ndvstrial Exhibition, which was opencd in Caro
on 9 March 1974, the EITDC hed; Jor the first timc in its history, its own

gtand where thore were showm such designed and produced cnginecring products
as solar heators, ccment mixyere, ba*t vy chargers, sco~ters for children,
motorcycles, cooling refrigerators, n1sctrical switches, invalid cors

(Fiat 125 ond 1238), gas cockers ul foie hocls,

The EIDDC stand wos among cthers fror local factories with which the

Centre hae ciosc co-opcration,

The Centrc's activitics were reported on radio ond TV, Articles, with
pictures, doccribing the activitics cf the Centre in decign and preduction

of prototypes of engincering producte were published in varicus nowspapere,

In the Philippines, UNIDO ascistod the Goverument ©:. the cetablishmont
of & Metal Inductrice Rosearch and Developmert Centro. The acsistance
bogan in 1971 and is schedviced te torminete ir Deecember 1977. The total
UNDP/UNIDO input amcunte to S%Z,150,000, which arc divided as followe:

Bxpcrtise UsSt1,150, 000
Fellowships <00, 000
Brui pment 755,000
Misccllancoue £5,000
TOTAL USwz,150,000

Phe mein objectives of tie Contre arc to scrve thc varicd and aoxpanding
noods of motul industrize rclating to oxtension services, applied resoarch,
introduction of adogquste up=-to-daie 1 chnelogisc in such impurtant ongineering
disciplinos ae tool and die dosign, muxing and its prcper application, heat
troatment, nctalcasting end formability, instrumentaticn cnd its tochnology,
mochanical maintcnance and renair including me o rebuilding, metrology,

qual ity control and inspoction, produvct and machine deeign,

In Sinzepere UNIDO perticipated in a projoct similar to tho one mentioned
above, but oxecuted by ILO, by providirg expertisc in heat treatmoent, tool
meking, metrology and cosi accounting, Thce UNDP aesistance terminated in
Docember 1972, [Might Philippine fellows were traired in 1972 in the Metal
Industrics Dovelepment Centre (MIDC) ir Singapore.

During a thrse vear poriod a UNTDO axpert (Mr, C. Knspell) formulated
proposal: on the sctablishmen. cf & tool ana dis making industry and hardware
industry in Singapcrc, Thz expert wae alls to attract foreign firme to create

these indusiries.in the couatr', Follewing his advice. « company for the
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manufacture of carbon steel rasor bladee which are now being sold in foreign
countries was established. Under the expert's technical &uidance, a new
factory for the manufacture of welded steel chains has been completed and
automatic production equipment wag installed,

The Oeylon Bteel Corporation is an enterprise set up by the Govermment
of Sxi lanka with a view of establishing metalworking industries in the ooumntry,
The Corporation’s steel rolling mill and wire products mill commenced production
in Narch 1967 and aimed at integrating subsidiary industries, one of whioh is
8 machine tool unit for the assembly of lathes and pedestal grinders. This
unit was established under the Technical Collaboration Agreement with the
Hindustan Nachine Tools, Ltd,, India. The Ceylon Steel Corporation sold over
200 machines manufactured by the Hindustan Machine Tools Ltd. and assemdled
25 lathes and 10 pedestal grinders,

Upon the request of the Government of Set lanka, Mr. 4.0, Schmidt, UNIDO
expert attached to the Machine Tool Division of the Ceylon Steel Corporation
is providing technical assistance in the produotion, testing and installation
of pedestal grinders as well as in the production of spare parts and replace~
sents for the steol mills. The oxpert is demonstrating the correot regrinding
of tools with proper angles and improving feeds, speeds and accurecy for machine
tools. The necessity has been found to activate heat treatment facilities for
tools and to design a tool holder for the BOTe economical uso: of 9earoe, Aigh-
speed steel tool material, Training has beon provided on the production and
proper utilisation of machine tools, improvement of performance opsration,
squenocing and jig and fixture design for the machine tool shops, To insure
8 better melection of personnel for the Machine Tool Division of the Ceylon
Steel Corporation, the expert has assisted in the proparation of 16 job
desoriptions for the posts required, starting from a Nachine Tool Division
Manager to a Nachine Tool Oporator,

The Government of 8ri Lanka has oxpressed interest in the establishment
of a National Ressarch and Devolopment Contre for metalworking industries
ongaged in the selection, utilisation and development of machine tools, tools,
dies, jigs and fixtures. A UNIDO expert (Nr. P. Mnjic) and a UNIDO staff
maber (Mr. N.N, Krainov) visitod Sri Lanks to study tho metalvorking industries
and to aseist in the preparation of a draft request for the establishmont of
the Centre. It is oxpected that the Contre will be concerned with the ressarch,
dosign and prototype manufacture of units for machine tools and other industrial
oqui pment,
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The Centre will identify thc product linee ¢t~ be deweloped or adapted by
induetry, UNIDO is axpectcd to supply cquipment, to provide international
axperts, and to grant fellowships, whilc the Government will providc the
facilitics, simplc cquipment and counterpart staff for training.

Upon tho request of thc Governmment of Mplovsjg in 1972, a UNIDO/ILO
miseion which oonsisted of two UNIDO staff members (Meesrs, ¥, Xreinov. and
C. Popov) and two ILO consultants (Meesre, J.B. Brocke and H.F. Roes), visited
solected foundrics, mechanical workshope and plastic factorics and studied the
neceseeity of the astablishmont of Mctal Industriee Development Contre of
Malayeia. The membors of the mission, in co-operation with tho Government
authoritice and the UNDP Rceident Represontative, draftad a Projoct Document
for the cetablichment of the Centre in Malaysia. The Project has been included
in the Country Programmc of Malaysia and wae approved by the Govorning Council
of UNDP in January 1972.

The total UNDP/UMIDO/ILO input amounts to US$1,339,750. The funds aro
divided as followes

Bxporti so Us$ 73,750 |

Sub-contracts 45,000 i

Fellowships 88,500

Equipment 604, 800

' Niscellanuvoue 27,700 |
T0TAL US$1,1339,750 {

1

The duration of the project is five ysare, and it will bo started at the
end of 1974. The main purposc of the Centrc is to provide advisory services
to the oxisting foundry shope and mcchanical werkehops and relatod onterprises
in the doeign, production and application of 2 varioty of castigs, dice,
moulds, tools, jigs, fixturos and in repair and maintonanco facilitice; to
assiet local manufacturere in the cetabliehment of thair own toolrooms: and
to collect agd disscminate relevent data and technical informetion on modern
techniquse of the production of thesc iteme to the local manufacturing
enterpriscs,

Thoe UNIDO Regional Scminar on Machine Toole for Dovoloping Countries of
Burope and the Middle Eaet, held in Bulgaria in 1971, notcd that sinoe 70
porcent of the total machinc output in Fulgaria consists of job and small
batch produotion, it is partioularly appropriatc that numorical control should
be introduced in the country as widely arnd quickly os possidlo. It was
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rocommonded that the establishmont of a NC Machine Tocl Demonstration Contpe
1n'mbo very much desirablc, because it will providc an advi BOTy ecrvico

on the agonomic Justification and scloction of NC machinee; -allow production
angineore to gae practical application of NC undor production conditions;

train production managers on the probloms asscciatod with the use of XC machince;
arrango courses for programmere on data programming and tape prcparation;

advise on preventive raintonanca, ctc,

UNIDO dolivored somc locturce on this subject to rore than 100 Bulgurian
angincers and tochnicians in tho Machine Tool Rescarch Institute in Sofia,
The lecturcs were followed by a film showing tho usc of numorically controllod
machine tools,

In accordance with the rocommendaticne of the Seminar, UNIDO providod
fellowships for four Bulgarian onginsers to be trained in this fiold in the
USA. Tho fellowe visitod the International Machinc Tool Show in Chicago, somo
manufacturers and users of NC machine tools, as woll ae attended the training
ccurscs dovoted tc this subjoct,

The nuxt etop in tho implomentation of thc recommondations is a visit of
an UNIDO expert to Bulgaria in order to assist the Bulgarian authoritics in
the formulation of the roqucst for tochnical aesistance for tho ustablishment
of tho Contre, spocifying tho UNIDO oxperts, oquipmont and fellowships required,
Following rocommendations workod out by the Regional Scminar in Bulgaria,
cight Hungarian onginecre roccived UNIDO followships in 1973, for throc months
cach, to bc trained in Francc and tho FRG in the use of computers in industry,

In 1573 UNIDO provided tochnical assi stanco to Iyurkey in order to incrcase
production and to improve the quality of machine tools manufacturcd in the
country. An UNIDO oxport worked in cloms co-operation with tho Marmara
Sciontific and Industrial Rosearch Instituto locatod in Qedbze near Instanbu;
and thc National Produotivity Contro,

Recommondations woro made on the propor scloction and offectiwe utilisation
of machinc tocols. It was also rucommendod to the Govornment of Turkoy that thoy
should creato two instituticne, namoly - tho Machine Tocl Design and Dovelopmont
Instituto and the Machine Tocl Tradc Aesociation, Tho Turkish authoritios
aro considering if the Doeign Dcvolopment Instituto should bo a large ono
to covor the probloms of all machine tool manufacturors in the country or a
emall onc-to covor the problems of only omo company, namcly MKEX, which is
the"largest public scotor company in Turkoy. Thore is no doubt that the
croation of e Doeign Dovelopmont Unit will promcte the machine tool 1ndunr;e-



in Turkcy, improve thoir prcducticn quality and onlarge their markct both in
the country and abrcad., Tho Machine Teol Tredo Aescciation in Turkoy will
be creatod by thc local machine tool menufacturcrs.

UNIDO is requested to provide t.chnical aesistance in NC machinc tocls i
to the Contrc Machinc Tcnl Instituc (CMTI) i. Buugalors, Jpdig, The
Inctituts har cstablished o department cxclusively for the development cf
Numcrical Control syetome, A systomatic investigation for the utilization of
indigenously available cempononte, such as clemente, tapc readere and tape
papforatore, har been complotaed, The naturc of the compenonts manufacturcd
in the varicue industrice has beon etudied with a view of identifying parts
that arc idozlly suited for production by NC, Such NC svetems ag peint—tc-
pcint positional control cystem, straigh-cut systom and digital rcad-out arc
doveloped in the Institutc, The systems could be run on a fully tapu—programed
cyclo, which controle the mair function, giving thc roquircd dimcneicnal data,
in addition to contrrl of auxiliary functione such as focd, specd, cte,
Alternatively, cach cporation can be carricd cut individually by marual scloct-

ion of thc input-data whon ¢nly a fou ploces ar: tc be mochired, All the
circuits arc fully transistcrizod znd built ae pluge=in printcd circuit boarde

facilitating maintenance and inepaction.

A small number of machinc tools with numorical ocntyole has alrcady beon
installod in Indi: and morc are 1likely tc bo imstalled in the ceming yoars.
Howewor, the abscnce of euitablc technical adviscry servicos for econcmiocal
utilisation of thoee machince is being koenly felt, 1In order to accalertc
the introduction of NC machinc tool-, the Govarnmont of India hus decided tc
ask fcr UNDP/UNIDO tuchnical assistancc in order to cstablish a Numorical
Centrel Centr: ior tlk Metulwerking Incustry, tc be attached to CMTI in
Bengulore,

The Prcojeet duration ir six yoare (1974-1979) and ir included in tho
Ccuntry Programmc for India., The total uuu'/tmno input amounte to
US$1,500,000, Th.: funds arc divided 2s followst

Exportisc Use® 450,000
Fellowehipe 131,500
Equipment 868,000
Mieocllanocusn 20,5

TOTLL 1881, 500, 000




=l 7=

A tcam of threc UNIDO oxporte has visited g large number of priwvatc and
government owned ro-rolling mills, foundrice, machine tool building and motal
products manufacturing induetrics in Pakistan and studied the causce of undor-
utilization of the installed cupacitics, Recommendations nave been werked
out on the prcper application and utilization of cxist.ng machine toolsg in
the country,

Upon the roquest of tho Governmentd of Indenosgie, three UNIDO axports
have aseisted the local metalwerking indusetrics in the introdustion of now
Pilot production systems with epacial operation cards, which improve thg
officiency of the production, The cxperte anelyzod the probleme of undor-
utilisation of machine tool and rolatcd industrial equipmont in Indonesian
enterpriscs and rocommondod waye tc improve thie situaticn,

UNIDO is providing tochnicel Aesigtance to ths Tcolmaker's Instituto in
Jdaoadce in treining the local staff in dosign, producticn, end maintemance end
ropair of tcols, dice, moulds, jige and fixturcz, Tho cnv/mno contributicn
amounts to US$175,000 and includca the provision of oxDortise and oquipment
roquircd for the Instituto,

In 1972 UNIDO provided tochnical assistance to Brozil in tho fiold of
proper utilization of machino teels and in particular <ho efficiont uso of XC
machine tools in Brezilian industry,

Reocontly roquocts for UNIDO tochnical assictance have been rvcoived in
such fields ast

ALESRting 18sistanco in the cetablishmont of o Machirc
Tocl Rosoarch and Dovelopmont Centro
Including MC machine %ccle which cowld
provido services not only to local manu-
facturore, but also to manufacturors in othor
latin Amoriocan countriers

il assistancs in the manufacture of toole, dioe,
Jigs and fixturcs;

W e bohalf of tho Andoan countries including

Bolivia, Colombiz, Chile, EBcuador, Poru and
Veneswola, assistance was roquasted in tho
establishmont of production contres for
motalworking industrics in the countrios of

the Andoan group;
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Poru aseistence to machine tecol manufacturcre in

the improvemcnt of quality of production:

cnogucla UNIDO follewehips for training in tuc NC
~§0ld upcn the roqueet of Industrias
Wctelurgicas Van Dan, C.A., Venesucla,
UNIDO previded infermation cn NC drilling
and milling machince in which they are

cepocially interested.

(b) UNIDO Surporting ARtivitios

The UNIDO euppcrting activites in metalwoerking industrice arc aimed at
the promotion cf direct tcchnical aceistance provided by UNIDO to doweloping
countrics in order %o holp thom tc accelernte the procoss cof industrial

devolopmont,
The main types of UNIDO supporting activitics arct

- crganisation of cexpert group meotings, workehops, intornational and
rogicnal seminare and sympesia tc promote the developmont of motal working
industrice in the countrice of the "third world®, and

- preparation f cconomic, scicntfic and research surwys and publicatione,

The following mootinge hawve hcon held by UNIDO cn the probleme cf the
dovolopmcnt of motalworking industrice in th> deweloping countriost

1) Intarregional Sympoeium cr M..talworking Induetrice in Develoring
Countricn, Moscow, USSR, [ Suptomber = 6 October 1566

88 participanic from 25 devaleping countries of Africe, Aria and latin
Amorica and from 12 develrpoed countrice attondod the Symposium,

The Symposium considored and discueesd ruch important itome as signifieancoe
¢f mctalworking for the naticnal cconomy in the developing countries:; roviow
of motalwcrking industricr in doveloping countrice by rogions; domand and supply
of motalworking producte; machincry censusss; BOmo spccial conditione relatoad
to the establishment and promoticn of motalworking industrics; trade policics;
import roptrictirne, tariffs and oxperts; investment pclicier - financing
and fercign invostment: ol role ¢f regionul co-operation; quality of product;
devel opmont and tronds in motalworking; some special tcchnclogical crnsidoratione
for motalworking inductrics in industrially dovoloping ccuntries; rosoarch and

covcelopmont; cost consideraticns; standardization «f motelworking; maintonance
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and ropair of metalworking machincry; dogroc of mechanization; replacement
policies; manpower prcbleme: planning and producticn management,

Three typer of technical papers were preparcd for the Sympoeium, The firet
ono showod the statc of metalworking industrice; tho sccond cnc discussed
production predlame in the mctulwerking industrics; and the third showed
economic aspects cf thc dovelopment of mctalworking industrice,

To promote the pregross cf metalworking industrices in the developing
countrioe, the Sympcsium madc eome reccemmendatione for the developing countrics
as woll ar for the United Nations organisations reeponsidle for tho development
of metalworking induetrioe in the doveleping ccuntrice.

The Report of thoe Sympoeium has boen published.

11) Bxport Group Meoting on Design, Manufacturc and Utilisgation of Dios.and
8 in 0 Ccuntrics ¢ ustria, 18 -

T™hc Meeting wae crganized by UNIDO cn an interregional baceis, 15 oxperts
from devoloping and dowloped notione di scuescd tho prosent state and futuro
tronds in design, production and utilisaticn of dice, jigs and fixtures, as
well as ococonomic aspocts, ways und methods cf crganization cf their production
in doveloping countrice, The rccommendations cn futuro activitios of UNIDO and
the doveloping ccuntriee in thie particular fiold haw beon worked out,

The Report of the Meceting has beon publishad,

114) Bxpert Group Mcoting on the Development of Engincering Ibsicn

34 perticipants from 19 dovcloped and dewoleping ccuntrios and from
Intermational Organizaticns, including a reprosontative from the International
Council of Sociuties cf Industrial Dusign (ICSID) attonded thc Meating, Tho
partioipants discussod such important mattore as tho idontification of areas
requiring dosign, ccsts of design and prcdlams of prototypo production, training
in dosign, prodloms in tho organisaticn of doeign contres in theso countries
and the role of UNIDO in rondoring tochnical assistance tc those ocuntries for
the dewvelopment of thoir capabilitios in induetriacl dosign.

It was notcd thot succossful industrial growth in dovoloping countrios
dpends to a considerabdlc cxtont upon indigencus capacity tc croatc and dewslcep
cengineoring dosign, ar well as tc adapt the doeigne of varicus kinds of prcducts
to o manufacturcd undor liconeing agrecmants in uccordance with domostic needs.
The engincering dosign cepabilitice of noarly all developing ccuntrics are




cithor lacking 'r at cnrly etoges of dewelopment.,  To pormit the (ptimal usc of
available techneleey, thie carability ehuld be inercaced in theee ecuntrice,

whatcver their prosont lovel f Qowvel: pmont,

The Muoting werked fut recimmendati ne and guidolines for decision ¢n the
futurc dovclepment of dosign expatilitiee and the produoticn cf protatypeo of

ongincering producte, m~chin.ry 'l cuiprurnt ir dewloring eountrios,

The roprrt f the Mcoting has boen published,

iv) Regicnal Scminar cn Machine T 0 1s fir Duveloping Countrics of Burcepe
and the Middlc East, Vumj_m‘a:riou_lf? - 27 Octeber 1071

The Scnincr, attundod by 29 del.gntce frem 19 countrice, the Becnomic
Commiseicn f:r Burcp. (ECE) and th. Burcpeon Committee fir € =cpoeration of
Mochine Pr-1 Industrice (CECIMO), stroescd the impertonce of proper utilization
and maintonenee of machine t¢.¢1ls in the cuntrice . f the rogi'n, of adapting
ncdern tochnolegy in mcthrde cof manufocture and the advantages ~f clese or=

cporation botwoon dewel ping and dovel ped cruntrice,

Moanirgful discussicne tc. .k place regarding the rocont develepment in the
techniques and procoesscs uscd in the metelw rking industry ~f the Jdoveloped
countrice and ways in which thuec developments could boe ncst effectively
applicd,

The Scminar was useful for beth the develiring and dewvoll pod countrive ar
many dircet contacte were ustablished that lead t: mutually boneficial commoveicd
and tcchnical srrangoments. In rrdor ¢ c¢beerve the proeduction and utdlicetion
of mochine tccle undor werkshop cond tione, and tc stucy the oxpericnec gainoed
in the creaticn and doolonmont of maching tool Huild ne Mduetries, tho partieci-
pats visited machinc tocl ond cquipment plante lccated in KesanlUk, Stera
Sagere, Lioncoryrad, Plovdiv and Sqfia. . visit wae 2leo made to the Resoaren
and Deeign Institute for Motal Cutting Machine To le in Scfia.

At the ond of the Scminor, locturcs wure arranged by UNIDO and deliverod
by reproscntatives of dovelcped countrics to moere than 100 Bulgarian onginoors
and tochnicians on thoe premises ~f the Machine Teocl Roscarch Institutc in 8cfia.
™o locturce were fcllowsd by o film shewing the use of KC machine teocle.

Roccmmondaticns wore worked cut for 13 ccuntrics of the rogicn, taking
intc acccunt the different lovols in the dewelopment of their motalwerking
irdustrics,
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" The Report of the Semimar hae boun publichod,

v) Regirmal Scminer cn Mochine Teols fur the Countrics of Latin imerica
Buon s Airce, Argentina, 16=25 October 1972 and Sac Paulc, Brazil,
26-27 Octcber 1972

The Scminar was attended by 54 represcntatives from 20 countrics, tho
Econsmic Commiesi on for Latin imcrica (ECLL) and tho Burcpcun Cemmittee for the
Cc=operatitn of Muchine Tocl Indurtrios (CECINO).

At tho Seminar, 18 requeets were identificd for UNIDO teochnical aseistanco
tr 10 countrivs f the rogien,  In addition, 38 precjocts were dofincd under the
Inwstmont Promcticn Programme of the Scminar and contocte woere cetablished
botwean intcrosted partice which will result in mutually benoficial induatrial
co=oporatitn arrangumente,

Uscful ccntacts wore oeteblirhed betweon interested partios froem the
indean Orcup countrios, (Bolivia, Chile, Cilembia, Ecuader and Poru) and
industrialiete frcm Argontina, Brazil, Eurcpcan ccuntrics and tho USL. The
programme of the Sominar included visits to major facterice of the metalworking
and machine tccl induetrice in irgentina and Bragil., It was the unanimcus
view cf the participants thet thce Sominar was uscful tc beth doveloped and
devcloping countric s,

The Ropert of the Seminar has been publishod,

Since 1967, the year vhich WIDO wns crouted, the fcllowing studias
and publicaticne concorning the dovelepmont of machine tocle in tho countrics
of tho "third werld”, have beon proparcd and issucd by UNIDO:

1) Ropert of the Intorrogicnal Sympceium on MNetalwerlking Industrics in

Devoloping Countrics, 1D/3, UNIDO, Vionna, 1968

11) Dovelopment of Motalworking Indwetries in Doveloping Countries, ID/6,
Unitod Nations, New York, 1965

iii) Dosign, Manufacture and Utilization of Dics and Jige in Dewoloping
Couatrios, 1D/18, Unitod Naticns, Now Ycrk, 1970

iv) Tho 8olection and Acceptance Toeting of Motul-Cutting Machine Tools
(A Practical Quide for Dovoloping Ccuntrice), 1D/22, Unitod Natioms,
Now York 1971

v) Bffoctivo Uso ¢f Machinc Toole and Relatod Aspoctes of Managoment
in Dowolcping Ccuntrics, ID/TT, Unitcd Nations Now York, 1972

vi) The Dewelcpmant of Enginooring Design Capabilitics in Devoloping
Countrice, ID/67, Unitod Mations, Now York, 1972




et

vii) Rele ~f UNIDC in the Promoricn of Machine T el: in Devels ping Cruntrics
of Burcpc and tho Middl: Baet, V.M. Kraincv, UNIDO, ID/WG.S57/29/ Corr.l,
31 May 1772

viii) Regirnal Scminar ¢n Machine Tro s in Doweloping Countrice of Burcpe
and the Middle Bast, T1/85, United Waticae, New Yerk, 1972
ix) Mochine T clf in the Gowat-ise  © Ledin Awmerica. M. Xrainey, UNIDO,
ITMG.113/73/Corr 1, ) Sa=t-mber 1072

x) Prchloms «f Introduction of Humericelly Contrelled Machinc Tecle in
Dewveleping Countrics, I'.M. Kraince, UNIZO/ITD.19C, 31 My 1973

xi) Machine Ticle in Latin Avcrico, ID/117, United Netione, Wow Yerk, 1974

41l thesoe papers and eiudi:e “hOwthe orobloms confreanting the doweloping
cowntrice in the develepricnt ¢ f their motalverking industrice und ways in

whioch thusc preblens con be oolred,

Taking int~ ~ceccunt the impoptance  f training l-ccl sta®f from develoning
countrics, UNIDO, iu co=oporaticn with the Gevernment of “he USSr, is helding
an In=Plant Group Training Pregromme ior Trgincere in the ficld of motalwerking
industry cn an ennual basie, Thin Training Programme sterted in 1969,  The
duraticn of cach Pregrammce is 4 nenthe wnd ineluades theecreticnl and procticel
aspacts cf treining, PFroa 1769 +c 1974, 20 cngirocrs from 25 develeping
ccuntriee haw boeen traincd i the USSR undar {this Programme,

.
3o Potential Intereet of scme Doveloping Counirice
of the BCATE Regi~r for the Dovelopment ¢f their Machinc
Tool Manufucturing Indurtrics

4t tho “eginning of 1974, a UFIDO censultani vicited a number of countrios
of the BCAFD rogicn in crd:y t- ~- - #1 ~oopomt ¢+ 7 future domands of mechine

tocls and to identify tichnical cssistance roquirced by theec countrios.

During thir miseicn 1% wae noted that oome ccuntrics «f the region are

wry interceted not cnly in motalworking vt in woodworking mochincs as well,

Thue, the wocdworking induetry 1e aleo cceiving epeciel aitontion in
Molaysia, the Philippince and Thailand cs cach of these arc major timbor
producing countrics and they wish to increasce the valuc of timber cxports
%y undertaking procoseing (o varicus stages of marufacturc hefore axport,
a8 o first etep, Maloyeia hes recently prohibited tho oxport ¢f loge, which

must ncw be mawn before shipment,




Important financial incentives to encourage approved rectors of industry,

and machine toole arc one of thesc scctore, to sct up and 2>xpand arc offercd

by the Qovernmcnte of Malaysia, the Philippince, Singepore and Thailend.

Potontial interert of the countricc visited by the UNIDO consultant for
the devclopment of their machine tcole building industrics iy chown below,

country by country,

15T,

Tho Pakictan Machine Tocl Pactory (PMTF) ut Landhi near Karachi is a large
modorn plant already building machinc toole which intcnde incrcaeing ite rango,
under liccnsc agreoments and is partioularly intorestod int

Surfacc grindcre

Cylindrical grindors

Tool and cuttur grindore

Spccial purpose machince of Unit (Modular) Coenstruction

Thc UNIDO consultant's miseion showod that the following Pakietani
organisatione and factorice arc intorostod in UNIDO tochnical aseistoncos

PITAC -

PITAC -

an oxpert in hoat troatment of specialized tool stcols cnd high
epsed stcol. Fucilitics awvailable, including induction hardoning
cquipmont, but PITAC lacks information on actual steol compositions
and can only achiove results by trial and crror. Rcequest oxpert
for throc monthr with poesibls oxtcrsion. To run a sorice of

coursoe for priveto and jullie scctor companicc,

a tool dosign oxport for a period of six to tweclwve months to giwe
speciclizcd training to the etaff at the Contre,

a Followship in Machine Tool Design for a senior mombor of thoir
dosign dopartment in a Buropuan organization,

& machine tonl dosign oxport for six to twelve monthe to give
advanccd dcsign training.

& heat treatmont of automotivo gears oxpert for six weoks to pro=
viow the mothods of hoat troatmont in use at the factory, particu~
larly with a viow to roducing distortion.




AL
India is already 2 large produccr and uscr of machine toole, with owver
100 machinc tool manufacturing comparice,

Production in 1972 US$53,3 millien
Inports in 1972 US$2%5,0 million
Exports in 1972 Ush 3,5 million

The Govermmont of Indin wishos to sncournge manufacturce of machine tools
not alseady built in India and ie particularly intcrcested ine
Prceision boring and jiz boring machince with optical or numerical
contrcl systoms
Dic sinking machince
Throad milling machincs
Automatic Bowel goar generating machinee
Geur grinding machin_s
Goar shaving machincs
Goar tooth transferring machincs
Internal grinding machincs - antomatic
Slidoway grinding mcchines

Indio is vory much intorcsted in UNIDO tuchnical awseintance ing

- eetting up o Numcrieal Centrol Contre for Mctalwerking Industry to bo
attached to the Central Machine Tool Instituc (CMTI) in Pangelorc., Tho
Contrc it oxpocted tc accolerato the offictive introduction of NC machino
tools into local industry: t- provide machining sorvicer for acenrato,
complicatcd and valuble parts; to toet for cuctomers the oconomics of
machining by NC- end to provids tho edvisory ecrvice to customere on tho
sclecction of NC machine tocle,

= asececing thc long=ronge future of the public soctor of machine tool
industrv, with spocial rceforence to oxpert poseibilitics and to organi-
sational probleme ourrently foeing Hinductan Machinc Tools Ltd, Tho
sorvicos of a machine tool cxpert, capndlo of taking a long=-rangu view
of the potential of the Indian mechine tocl industry are likoly to be
rcquoetcd for 6 montho:

- followships for senior machine tool deeign.rs to bo sont abroud for
training for 8 - 12 nmonthe,




THAILAND

Onc company har rocuntly ontered into an agreement to manufacture lathce
principally for cxport tc the liceneor in an industrializcd country. Thc Siam
Iren Poundey alrcady cxperte machine tcol castinge to the USi. There is con~
eidered to bo a good local market for the following typus of machince, if they
arce manufacturcd in the ccuntr g

Lathce

Pedostal grinding machinos
Bench and pillar drille
Muchanical pross.s
Shearing maehinos

BRUIFFINES

A rocont surwy has idontificd o eubrtantial domand for lathos and shaping
machincs, Tho Machine Toole Manufacturing Company of the Philippines with the
co=operation of the Mindustan Machine Tool Co. of India and onc othor company

Are planning to manufacturnc lathos, but o manufacturor nf thaping machince ia
rtill Boing nought,

RIAXEL

The Governmont is intcrostcd in the oetedblishmont of a mctalworking and
woodworking machinc tool industry.

The machineo in prineciple domand aros

Contre lathor 12" and 17" cuing (300-450 m:.)
Bonch drilling machince
Column drilling machinas

Bonch grinding machine (200 mm dic whool)
Mochaniocl power press = 20 ton
Woodworking machino et

Band Saw
Ciroular saw
Combinod woodworking machinc (surfacing, thicknossing and mortising)

UNIDO is cxpuctcd to be askod to ovaluatc the pro-foasibility study
roport made by Scri Rornault on the dovolopmont of machino tools in the
emt”o
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Thce Qovernment has alrcady nogotiatod tic cstabliehmont of a number of
machinc tool and tool making compen.oe in the countrice ae listod bolow and

is still sooking additional companics,

Sompeny Countimy of Oviuin  Product

Lo Blond Usi Lathos

Cincinnati Milaoron US. Injoction noulding machines

Oobr Hilgcland FR3 Hoading machincs

Yollmor Werko VRO Saw sharponing and servicing
machincs

Pittlor RO Auto lathes

Okamoto Je.pan Surfece and intormal grinding
machincs

Koyo Baiko Japan Boaringe ond maohinc tools

Pationoce and Nicholeon Auetralia Twist drills and outting tocls

Tata India Procision toole and dioce

The Govornment of Bangladesh is intcrestod in a UNIDO tochnical assistanco
to bo providod to tho Bangladesh Machino Tocl Pootory in the field of managoment.
UNIDO assistance ies also roquirod to JITAC in mould and die dusign.

A g e W
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AJMNEX

Thie Anncx contains samplos of typical job dosoriptions
for WNIDO oxperts. Thoso Jcb dosoripticns might fcrm a basis
of & roquast for aesistance undor the K8 programme in any of
tho following fioldes

1,
2,
3.
4.
50
6,
T.

Gonoral murvoy of mctalworking industrios
Gonorel survoy of machine tools

Selootion and utilisation of maohinc toolse
Maintonance and ropaeir of machine tools
Bowalopmont of tools, dice, jige and fixturos
Introdwotion of wolding tochniquce
Introduction of NC machine tools




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
UNITED NATIONS DEVELOPMENT PROGR.MMI
Roquest fr-m the Governmont of Feeeseseocscccrsne

for Special Industrial Scrvioes

POST TITLE:

DURATION:

DATE RBQUIRED:
DUTY FTATION:
PURPOSE OF PROJACT:

DUTIES:

QUALIFICATIONSt

LANGUAGE:

BACKGROUND
INPORMATION?

NOTEt It is dosirablo that the Governmint chould supply additional informatiom

Job Dcscrigtion

Export to carry cut a geacral eurvey of thc metalworking
industry

Six menths with poesible oxtoneion

?
g

Ae scon ag possible

*

To neesist the Governmont in making conoral surveys of
mctalworking imdustrice in the country and %o study the
possiblity of the cstablishment of a Mctalworking
Industrial Design Duvelopmont Centre (MIDC).

The oxpert, in ccllaboration with local cfficiale, is
expacted to:

ne  study the oxieting situation in the ficld of the
design and production of dies, jigs, toole and other
rclated industrial aguipment in the motalworking
induetry:

b, formulalc and recommond o long-term progremmo for
the dewoiopment of the metalwerking industry;

c. study th: peesidblity of the o stablishment of a
Motalworking Indusiry Development Contre which will
sorve the local industry in improving of thc quality
of producticn,

Mcchanieal cneincor with axpericnce in motalworking
industry.

»

n: UNIDO Mocting of BExperte/Docision Makees for
Promotion and Devclopnent of Machine Tecl Industrios in
Developing Countrics of Asia aud the Far Xost, hold in
1974, stresecd thc iuportance of the development of
motelworking irduetrice in the countrice of the rogiom.
Tho Gowormiont ie requosting UNIDO tcchniocal assietanou
in the establishmont of a lictalworking Industry Dovelops !
mont Contrc., The pwepos. of the Coutre is to idontify
product lincs tc hu dowoloped cr to be adopted; dosign
and prototyvpe productieon, qu.lity ocontrol, tosting and
cost analyeis: the dowelepmont of manufnoturing toch-
niquc e and procesece; the sclcotion, deawlopmont,
utilizaticn, maintcnance and repair of meachino tools and
instrumcnts, to provide toehrnicnl scrvioos to looal u
indurtrice in tho desimm and decwlopment of spoeoific
producie,

on the status end prlanes for the industry,

}/Roqucet to bo sutmittod through thc UNDP Reeidont Resprcscntativo rosiding in
the roencetive country,
# Po he owmplotod by the Gevornmont




S SN 0 5 T

~50=
UNITED N.TIONS INDUSTRIAL DEVELOPMENT ORG.NTZATION

UNITED NATIONS DEVELOPMENT PROGR.MMT
Roqmat ﬁom the Govommont of *0.00..00 cene

for Spccial Industrial Scrvicoet

Job Dascri, tion

POST TITLE: Drpert to carry cut a gencral survey cf machine tools
DURITION: 8ix monthe with possible oxtension

DATE REQUIRED: 18 8oon ar r.oesiblc

DUTY $1.TION: *

PURPOSE OF PROJECT: To aseict the Govornment of * in tho cesceemont of the
8icck of machino tools in the country, taking into
considoerntion the dovolopment of metalworking and othep
industrics,

DUTIRS: The axport, in co-opeoration with the respoctive govesnmont
body will bo expected tog

ts study the coxisting stook of machinc tools and the plans
for motalworking and ~ther industrics:

b, invostigate the demand, sroduction, import and
possible axport of machine tools;

¢ soloct machine tocls by tyos to be imported and/or

produced:
ds resommend futurc UNIDO leng term aseistance in this
fiald,
QUALIFICATIONS: Industrial cngincer or cconomist with cxporionce in the
maohinc tool industry
LANGRL.08: .
MOXORoD
INFORRATTON: Tho UNIDO Mooting of Exporte/Decieion Makors for Promotion

and Development of Mechine Tocl Industrios in Dovoloping
Comtrioe of ,isia and the Pai Bast, hald in 1974, stroesod
the importance of availability of machine tools for in-
dustrial dovel opment. Tho Govormmont dscided to study the
cxisting stook of machine tocls in the country and to dipe
ouss the kind of ogquipmont requircd for thc sucocesful
devolopment of looal industries, UNIDO t>chnical aseigtence
is requested in ordor to make gencral surveys of the machinc
tools availablc in the country,

NP It is desireblc for the Ocvornmont to rupply additional information on tho
status and plans for tho industry,

V Bommst 10 be submittod through tho NP Rosident Mopresontativo rosiding in the
rMeotive ocowntry,

® o w omploted hy the Govornment
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
UNITED NATIONS DEVELOPMENT PROGRAMME

n@queat from the Government of #... ;1]0 NXXEE
for Special Indurtrial Servico

POST TITLE:
DURATION:

DATE REQUIRED:

DUTY STATION:
PURPOSE OF PROJECT:

DUTIES:

QUALIFICATIONS:

LANGUAGE:

BACKGROUND
TIPORL.TION:

Job E scrigtion

Expert in the sclecticn and utilization of machince tools
Six monthse with pescible cxtension

Ae Boon ae peseiblo
»

To assiet the Govermmont of * in the roleotion and
utiligation of machine tcols, through an ovaluation of
the producticn lincr,

The expert ie oxpect to amsist lccal cnterpriscs tod

a, oxamino machine tools by esizc and typc through an
svaluation of the preducticn linos:

b. idontify tho causcs of thc underutilization of machine
teole;

¢. mcke rocommendaticne on the proper sclecticn and
usc of machine tool in crder to increass product-
ivity and improve the quality of preduction:

d. train local personncl in preopor utilization cof
me:chine teols,

Mcchanical cngineer with experience in utilization ¢f
machinc tocls

»

Th: UNIDO Mc -ting of Experte/D.cieirn Makors for Promo-
tion and Devalerment of Machine Tocl Industrios in
Doveleping Countrice of lieia and the For East, hold in
1374, noted an appreximeto 508 utilisaticn of tho machinc
toels in the countrics ¢f the region, This underutili-
gation causcs unncceesary oxponditurce and an inorcasc in
tho steck of machine teols requiring additional ssrvieing,
meintcnance and ropuir., The Govornment is rogquoeting
UNIDO technical aseistancc in order tc improve tho
eituation concoerning underutilization,

NOTE: It is dosirablo for the Gevernment tc supply additiomal information on
the status and plane for the industry,

L/ Roquost to bc submitted through tho UNDP Rusidont Roprosontatiwe rosiding

in the respective country,
# To bo comploted by tho Govormment,
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGLANIZiTION
UNITED RATIONS DEVELOPMENT PROGR.MME
Roquest from the Grvornmont of Feceosonnncanss

for 8pccial Induetrial Servico

Job Do gcpiption

POST TITLE: Export in maintonance and repair of machinc tools
SURATIONS 8ix monthe with possible oxvension

[ DATE REQUIRED: 48 soon ae possiblo
DUTY STATION: *

PURPOSE OF PROJECT: Tc aseist tho Govornment of # in the organigation cf
scrvices for the maintonance and ropair of machine tools,

DUTIES: The expurt will bo attached to the Governmont organiz-
aticn and is oxpocted tot

i 2, study the oxieting maintcnanee and repair servicos
‘ for machinoe tecls;

b, makc rvoommondations on moanc of improving theec
scrvioos;

Ce #tudy the poesibility of the ostablishment of a
machine tocl re-building contro;

de train lcoeal pereonncl in the maintenance and ropair
of machinc tocls,

QUALIFICATIONS: Mochanical ungincor with oxperionco in the maintonanco
and repair of machine tocls
L/ NGUA GB *
MCKOROUND
INPORMATION: The UNIDO Mocting of Exportsffocisicn Kakore fopr

Promection and Dowlopmant of Machinc Teol Industries in
Dovolopimg Cowntrios of Asia and tho Far Bast, held in
1974, etrosecd tho importance of eetablishing proper
maintonanco and ropair servicos for maohine tooles, In
ordor to koop equipment in permanont working ordor with
: the minimum oxponditure of time and roscurces, it is
heccesary tc institute a ropair and maintonance systom
in the country, Roclising the importance of such a
[ projoct, the Govornmunt is requcating UNIDO tcohnioal
. aseistance in tho ficld of maintonanoe and repair,

NOTB: It iec dosiradlo for tho Governmont © eupply additional information on tho
statua and plans for the industry,

1/ Mmquort to bo submittod through the UNDP Roridont Rorrosentativo residing in
E_ tho respootive country

" ® to bo comploted by tho Govornmont,
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UNITED NATIONS INDUSTRILL DEVELOPMENT ORGANIZ.TION
UNITED KATIONS DEVELOPMENT PROGRAMME
Roqucet from the Government of #eeeeseccvesss

for Spocial Industrial Sorvice

POST TITLB:
'ﬁmnan

DITE REQUIRED:
UTY FPATION:
PURPOSE OF PROJECT:

WTINS:

QUALIFICATIONS:

LANGUA OiB:

MACKGROUND
INPORATION:

Expert in Tools, dics, jige and fixturcs
8ix months with poseible oxtonsion

As soon ae possible
»

To assist tho Government of # in tho dovelopment of the
looal production of tocle, dics, jigs and fixtures.

Tho oxpert, in ccllaeboration with the reepoctive Govorn-
ment department, wil be oxpected to:

a. study thc roquircments of the country in tcols, dioes,
Jigs and fixturcs;

b, assist in the dosign, adaptation, and production of
tcclse, dics, jigs and fixturce;

¢, makc rocommondatione cn tho cheics and use of the
corrcct matcriale for tools and dies;

d, study the possibility of the cstablishmont of a
oontrc for the deeign and prototype production of
tools and dies;

ve train looal nersonncl in the usc of modern technology
for the preduction of the above menticned tools,

M.chanical onginver with oxtunsive oxpericnce in research
dosign and rroduction ¢f tcols, divs, jige and fixtures.

The Gewvernmeat has docidod to devolcep its local tool
producing industry, including thc production of tocols,
dice , Jjigs and fixturcs, Roalising tho importancec of
cstablishing an indopondent contrc with moderm ogquipmont
for the manufacturc of tools, dics, jigs and fixturcs,
thoir heat troatment and inspcotion, the Govormment is
roquosting UNIDO technionl assistancc for the projoot,

It e oxpcotod that the Contro will train local porscmell
in the design and production of prototypos and in tho
usc of dics, moulds, jige and fixtwwes,

NOMB: It is dosirablc for the Govermment tc supply additiomal informatiom onm
the status and plans for thoe industry,

L/ Bequest to te submittcd through the UNDP Residont Represontative rosiding in
thc respective country,

# Tc bo ocompleted by the Gevornmont,

T A+ A . o s o
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UNITED NATIONS INDUSTRILL DEVELOPMENT ORG.NIZATION

UNITED NATIONS DEVELOPMINT PROGRAMME
nom.t from the Govornmont of 'ooooooooooooo

for Spocial Industriai Sorvicos/

POST TITLE:
DURATION:

DATE REQUIRED:
DUTY STATION:
PURPOSE OF PROJECT:

DUTIES:

QUALIFICATIONS:

LANGUA G

BACKOROUND
INFORATION:

Job Dosorinticn

Export in welding techniquas
8ix monthe with poseiblc oxtunsion

AB Boon as peseidblo
%

Tho Government wishoe tc Cevelop tho welding and brasing
facilitice in the country,

The oxport is oxpeoted top

&, study the poseibility of tho deveclopment of welding
by looal onterprises)

b. scloct wolding oquipment for local use;

S, transfor the tochnclogical procces to looal ontor-
priscs;

ds adviss on tho proper utilization of wolding oquipment;

o, study the poseibility of ostablishing a wolding
ocontre;

f. train local porscnncl,

Mochanical ongincering in welding, with ooneideorable
oxporicnoe in the field of the organization of welding
works and the oarrying out of fcasibility studics,

Wolding is a simplc and cheap procces of joining and
outting parts of machinee, It can be cf groat use to
doveloping countrice in maintonanooc and repair as woll

a8 in the produwotion of industrial, ogrioulturel and
transport oquipment, As it is possiblo tc produce

wolde with the eame muchanical proportice as the base
material, wclding is used oxtcnsivoly throughout industry,
This tochniquo roducoe the weight of oquipment and
incroasos production, The process is simplo, doos not
mquirg highly qualified personncl and can bo undortakon

by any country,

NOPB: It is desiradlc for the Governmont to supply additicnal information om
tho status and plans for the industry,

3/ Moquest 10 bo submittod through 4hc UNDP Rosidont Nopresontative rosiding in
the respoctive country,

® %0 % oompletod Wy the Govermmont

R P
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UNITED NATIONS INDUSTRILL DEVILOPMENT ChuANIZATICN
UNITED NATIONS DEVELOPMENT PROGRIMME
Remﬂt from the Qovomniont o *ieeeeese ssve

for 8pecial Indusirial Sorvic.)!rl

POST TITLE:
JURATIONG

DATE REQUIRED:

DUTY STATION:
PURPOSE OF PROJECT:

DUTIES:

QUALIFICATION:

LANGUAGE:

BACKGROUND
INFORMATION:

Job Noeor’pticn

Bxpert in numcrioally controlled mechine tools
8ix monthe with possiblc oxtension

is scon of posseiblo

»

Tc aseist thce Governmont of # in the introduction of
numerically ccntroilod (NC) mochina teole in the meta.-
working industrics of the country, through an ovaluation
of the product linos,

Tho oxport is axpucted to assist loocal manufacturors io:

ae study the poeaibility of th: introduction of NC
machine tocle;

b, eoxamine the possibility cf tho ostablishment of =
NC Machinc Tool Domonstration Contre;

. propare a list of cxports and cquipment requircd icr
the activities of tho Contro:

Ay  identify the awvuilability of local staff for erploy
ment by~ the Centre and participation in its
training programme:,

Mechanical c¢r elcetrical cngincor with oxperience in
NC machino tnois,

*

bifficiaivios an neteiwoihing coiutd he settlod 1o a cortain
oxtont, by thc intrcdusiion of NC machino tocls. The
mein adventvagns of ¥ which may bo considerced relevant

in the country aro:

- the improvoment of quality

= the climination of jigs, fixturos and othor expor«’ ..
tooling, as well as the ccnesquont reduwction in
sotting up timos

= the roduction of inspoction and moasuring instrumenisg
- greator accwacy and botter reproductions

- substantial roduction in human errors;

- the poseibility of using less skillod oporetors,

In order to introduce medern toohniquos and to allow
production cnginoors to scc the practicual application of
NC undor precdvotion conditione, 4c -piuvide an advic.rs
eorvico on the soloction of NC machinc tools, $he Govor:-
ment is requosting UNID) technicnl aesistancc in studyiug
the poseibility ©f introducing NC intc the cowntry,

1/ Roquost to bo submittod through the UNDP Tosidomt Roprosontative rosiding in
the respootive occuntry.

* $0 b ocomplotod by the Govurnmment
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