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INTRODUCTION 

The Meeting on Industrial Cooperation on 
Production and Application of Advanced 
Machine Tools among Selected Developing 
Countries was held in New Delhi, India, 
from 9 - 14 March 1992. The meeting was 
organized by UNIDO in co-operation with 
the Directorate General for Technical 
Development, Ministry of Industry, the 
Confederation of Indian Industry, and the 
Indian Machine Tool Manufacturers' 
Association (IMTMA). The event was a 
further effort in UNIDO's ongoing activity 
to foster production and application of 
machine tool~ in developing countries. 

The purpose of tile meeting was to: 

Establish •,pecific working agree
ments to co-operate between enter
prises, institutions and government 
organizations, and to develop techni
cal cooperation among the countries 
represented, with a view to introdu
cing new production techniques, 
increasing their industrial 
productivity and improving the 
quality of their industrial products; 

Inform participants on current tech
nological trends in machine tools and 
their implications for developing 
countries at different stages of 
development; and 

Identify information sources for 
developing a data base that could 
serve future co-operation initiatives. 

The meeting took place in conjunction 
with the Indian Machine Tool Exhibition 
(IMTEX '92) at which exhibitors from 130 
countries displayed their latest products. As 
part of the meeting programme, participants 
visited the exhibition both to learn the latest 
technological advances in the field of 
machine tools and to establish a mutual 
understanding of technological and 
economic basis for co-operation with Indian 
machine tool and component manufacturers. 

I. ORGANIZATION OF THE MEETING 

The meeting was attended by 76 parti · 
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cipants (21 from overseas) from 15 countries. 
The list of participants is shown in annex 3. 

Opening of the meeting 
Mr. N. Biswas, Secretary and Director 

General, Directorate General of Technical 
Development (DGTD), Ministry of Industry, 
formally opened the proceedings. In his 
keynote speech, he welcomed UNIDO's 
1n1uat1ve in organizing meetings to promote 
direct co-operation at the company-level in 
the field of advanced machine tools as :t 

continuing programme of interaction by 
different parts of the world. 

The Indian machine tool industry, said 
Mr. Biswas, had recorded accelerated 
progress from early eighties when 
manufacturers embarked a programme of 
updating their technology. Today, India was 
able to meet most of its requirements of 
machine tcols both in the CNC range as well 
as conventional machines. The experience 
gained by India would be relevant in any 
other developing industry's situation. 
India's industrial profile was highly 
diversified and placed exacting demands on 
the machine tool industry to satisfy the 
varied requirements in industrial machinery, 
power plants, other capital equipment, 
automobiles etc. 

The machine tool industry in India had 
performed significantly partly because of its 
ability to absorb imported technology and 
develop it further. It had also becefited 
from in - house R & D efforts through which 
not only conventional machines had been 
developed but also a wide range of high 
technology equipment had been introduced 
into the m.trkets, a number of them having 
been experted to various parts of the world. 
Indian companies bad successfully 
manufactured the critical components 
forming major aggregates of CNC machines, 
such as CNC systems, drive systems, 
measuring devices etc. 

In that context, Mr. Biswas added, it was 
an apr>ropriate decision to organize this 
meeting coinciding with the Indian Machine 
Tool Exhibition gave an opportunity to see 
the capabilities of the machine tool industry 
in India as well as those of a number of 
advanced countries part1c1pating in the 
exhibition. India recognized that 



strengthening international exchange and 
co-operation, in particularly by exchange of 
experience and co-operation among 
developing countries, was conducive to the 
development of the machine tool industry of 
all countries. UNIDO had promoted that by 
sponsoring several beneficial activities. The 
present meeting was a good opportunity to 
exchange information and experience and to 
promote further co-operation. India's 
machine tools and tool industry wanted to 
learn from the experiences of other 
developing countries. Meanwhile, India 
welcomed the opportunity to develop 
technical and economic co-operation with all 
developing countries. 

During the opening session, the UNIDO 
Country Director thanked the Government 
of India, the Directorate General of 
Technical Co-operation, the Indian Machine 
Tool Manufacturers' Association and the 
Confederation of Indian Industry for 
inviting UNIDO to organize the meeting. As 
an important industrial city, and a major 
centre for machine tool production, New 
Delhi was a very appropriate setting. The 
UNIDO representative also placed on record 
the Organization's gratitude to the 
Government of India for its generosity in 
bearing a substantial portion of the 
international and local costs of the meeting 
via its special-purpose contribution to the 
Industrial Development Fund and its funds 
allocated for promoting economic and 
technical co-operation (ECDC-TCDC). From 
UNIDO's standpoint, the meeting continued 
its support of ECDC-TCDC in the machine 
tool industry, following on from similar 
meetings organized in Buenos Air.es, 
Argentina in July 1988 and Shanghai, China 
in May 1989. 

Election of officers 
Mr. H.C. Gandhi, Member of the Public 

Enterprises Selection Board and former 
Secretary (TD) and Director G-:neral, 
DGTD, was elected Chairman. Mr. Liang 
Xunxuan, President, China Machine Tool 
Builders' Association, was elected Vice· 
Chairman. Mr. Goodluck William Ndesokia, 
Director, Industrial Development, National 
Development Corporation of Tanzania, was 
elected Rapporteur. 
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Adoption of the Agenda 
The meettng adopted the following 

agenda: 

Opening of the meeting 
Election of the chairman, Vice-Chairman 

and Rapporteur 
Adoption of the agenda 
Presentation of the host country and 

expert papers 
Pre~ntation of international papers 
Bilateral discussions on co-operation 

projects 
Discussion and adoption of conclusions 

a!ld recommendations 
Adoption of the draft report 
Closure of the meeting 

The work programme is attached as annex 
4. Formal papers presented or made avai
lable for the meeting are listed in annex 5. 

Conclusions and recommendations 
The meeting adopted the draft conclusions 

and recommendations at its last session on 14 
March 1992. 

Closure of the meeting 
Addressing the the concluding session, Mr. 

A.V. Ganesan, Secretary, Ministry of 
Commerce underlined the major role the 
machine tool industry was playing the in the 
D'Jodernization of developing countries. 
Furthermore, productivity and the 
efficiency of machine tools depended 
crucially on the way they develored their 
own machine tool industries. India had 
made great strides in this respect, reflecting 
the attention given to raising the technology 
and design standards of the machine tool 
industry. But it required a constant and 
determined effort, he emphasized, to stay 
abreast of the latest technology in the world. 
There was great potential for cooperation 
among developing countries and therefore 
the meeting had been timely and crucial. 
UNIDC had played a vital role in bringing 
together the exchange of ideas and 
experiences to bridge the technology gap 
betwetn the c!eveloping and developed 
coun!ries. He hoped that in the years to 
come, such meetings would prove :norc 
beneficial to developing countries. 



Mr. Bhogilal, Chairman of IMTMA, said 
that India's machine tool industry had 
grown rapidly over the years and was ic a 
position to offer its expertise to other 
developing countries. It had adopted 
technology from the world leaders in 
machine tools, assimilated it, improved ii, 
and adapted it further to make it more 
suitable for India's environment. The needs 
of a developing country were different, he 
explained, the problems unique, and they 
faced constraints as well as having strengths. 
Nevertheless, the Indian industry had 
embarked on export of machines whose h:.gh 
quality reflected adoption of quality 
management. Already one IMTMA member 
had received ISO 9000 approval; others were 
preparing for similar approvals. Some 
already had the German TUV 
ccrti fication. 

The present meeting had been lamely also 
because Indian industry was at the 
crossroads of various new developments 
reflecting a focus on market orientation. 
The machine tool sector therefore sought 
newer techi:.ology from various sources. 
While offering Indian technology to other 
developing countries, machine tool 
manufacturers would seek support and 
cooperation with others to improve 
production facilities and the quality of 
machines. In this context, the cooperation 
agreements signed during the meeting were 
most appropriate. 

Mr. Bhogifal concluded with four 
suggestions for continuing the effort of 
developing South-South cooperation: 

(a) A follow-up meeting similar to the 
present one, particularly to take stock or the 
progress of the signed cooperation 
agreements, and to examine the status and 
focus attention on specific issues; 

(b) With UNIDO assistance to establish 
linkages among machine tool manufacturers' 
associations in order to exchange 
information, data and to assist each other to 
develop bilateral cooperation; 

(c) To establish, with UNIDO support, 
linkages between research institutions in 
developing countries, in order to benefit 
from each other's R and D efforts; 
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(d) To organize group v1s1ts of 
manufacturers to different countries for 
bilateral discussion at the industry level, 
again with UNIDO support. 

II. SUMMARY OF STATEMENTS AT 
THE PLENARY SESSION 

The host country's experience in building 
up an effective machine tool industry was 
detailed by national experts with emphasis 
on three main aspects: (1) the criteria 
developing countries may use for economic 
manufacture and use of advanced machine 
tools; (2) ~xperience in transferring machine 
tools technology to other developing 
countries (South-South cooperation); and (3) 
issues and guidelines for choosing between 
CNC and conventional machine tools. These 
arc summarized respectively in chapters III, 
IV and V. All the overseas participants 
presented short summaries of their formal 
papers (listed in annex 5) outlining the 
situation of the machine tool industry in 
their countries. The presentations 
highlighted the present status or the 
development or the sector' the problems 
encountered by machine tool manufacturers 
and users, and the possibilities for solving 
some of these problems by means of 
cooperation with other developing countries. 

Common difficulties for manufacturers 
were endemic uncompctitivcness due to 
limited scales of operation and high 
overheads. Many countries faced shortages 
of skilled personnel and access to 
technology. One delegation warned that 
acquisition or technology remained an uphill 
task. Sur:cessful collaborations depended on 
the mutual trust and association formed 
between the tw~ companies. In contrast, 
there were many cases where the recipient 
or the technology had been denied access to 
critical drawings, process kn.:>w- how and 
other vital information. Some joint 
ventures had collapsed when the 
collaborator hindered the pace or progress in 
order to assure its own continued 
production. In addition there were many 
other obstacles to technological autonomy: 
wrong choice or products reflecting foreign 
consumption patterns, training courses 
geared to Western-oriented curricula, lack or 
analysis or imported technology as the first 



step in its adapt"tion, prohibitions on 
further use and adaptation, unnecessary tied 
purchases of goods and technical processes, 
lack of criteria for effective selection of 
technology, unrelated development of 
national technological institutions, ill-
de fined or non-existent purchasing J?-Olicies 
for the public and private sector, and lad. 
of consultancy extension. UNIDO could 
assist in securing meaningful collaborative 
arrangements for their machine building 
projects to materialize. 

On the basis of its own country's 
experience, another delegation recommended 
the following types of cooperation under 
which large, well-equipped manufacturers 
and engineering and financing institutions 
would assist smaller ones: 

Assistance in design anJ 
development, subcontracting/hiring 

·of advanced machining capacities, 
advice by qualified and foreiga
trained engineers, subcontracting and 
or advire on heat and surface 
treatment and other special facilities 
for finished components, tra1n1ng 
support in quality coiltrol (including 
use of physical facilities) 
Standardization and production by 
large manuiacturers of long, 
efficient, silent and accurate 
components ~or power and motion 
transm1ss1on (e.g. hardened and 
ground gears, shafts for mandrels or 
lead screws) 
Expansion of research facilities for 
machine tools in government agencies 
and/or establishment of a national 
machine tool research and 
development institution 
Establishment of at least one 
institution for highly-skilled 
technicians in each main machine 
manufacturing centre 
Assistance in selection of correct 
materials and establishment of 
matefrd banks or godowns; 
Development of simple, low-cost 
special- purpose attachments for 
speci fie purposes on different 
machines 
DFI policies favouring :;mall-size 
engineering firms with small loans 
and simp:ified procedures and 
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Algeria 

conc~ssional terms, recogn1t1on of 
creative ability as collateral 
National bank encouragement of 
commercial banks to develop small
firm - friendly policies including 
terms such as firm orders as security 
for supplies from material banks; 
simpler financing policies with 
respect to exports 
Governments and agencies to give 
top preference to locally
manufactured machine tools; 
discouragement of indiscriminate 
imports (especially used/second-hand 
machines) 
Financial and other incentives for 
where the banking and finance 
system could not help, e.g. reoates on 
income tax, on imports of raw 
materials and special equipment, and 
for foreign experts where local 
expertise was lacking 
Compulsory local manufacture, 
where possible, in the context of 
foreign collaborations. 

Algeria began production of machine tools 
in 1973 with the aim of mastering the basic 
technology, gradually meeting domestic 
demand and, eventually undertaking 
exports. The sector was dominated by the 
state-owned Ec.terprise National de 
Production de Machines·Outil (En-PMO) 
whose activities covered R and D as well as 
manufacture of machines, accessories and 
components, including sheet cutting and 
forming, and tools. The main factory turned 
out 1,200 machines annually with a 
work force of 500, a turnover of 
approximately S20 million and a local 
coatcnt level of 70 per cent. The product 
range included knee-type milling machines, 
lathes, drilling machines, saws, shaping 
machines, universal sharpeners and grinders. 
A second unit was starting in early 1992 to 
make tools bodies (initially with imported 
inserts). The workforce would be 250 and 
the expected turnover around $5 million. 
Also starting in 1992, • subcontracting unit 
would make machined parts and accessories. 
En -PM O's development strategy would 
emphasize sheet metal cutting and forming 
machines, give priority to higher· value 
products, introduce nu~erical control and 



start up a foundry. 

En -PMO was following a development 
programme featuring: 

Introduction of numerical controls 
on milling machines and lathes; 
Creation of a unit for production of 
tun~sten carbide inserts for 
incorporation in tools; 
Planning of a drill manufacturing 
unit, size range 6 - 13 mm; 
Study and realization of a foundry 
with 1,000 tons/year 
Establishment of a factory to build 
sheet meta' cutting, forming and 
rolling machines; 
Establishment of a unit for 
renovating machine tools. 

Six specific projects had been prepared: 

(1) Establishment of an R and D Centre 
to develop new products, and acquire 
know- how in the field of machine 
tools, accessories. Estimated 
investment cost was Sl.47 million, of 
which 56 per cent was in local 
currency, the rest in convertible 
currency. 

(2) Factory for machining parts and 
manufacture of machine tools 
accessories. Estimated investment 
cost was $2.5 million with a turnover 
of $1.3 million. 

(3) Production of HSS tools, drills, 
milling cutters, taps and threading 
dies, with a capacaity of 1.7 million 
items per year. Estimated investment 
was $12.4 million, including $5.05 
million in local currency, and a 
turnover of $9 million annually. 

(4) Production of cast iron parts for 
machine tools (1,000 tons/year). 

(5) Production of tungsten carbide 
inserts (3 million/year - approx. 30 
tons. Estimated inve~.tment: $11.3 
million of which one third was in 
local currency; estimated turnover: 
$6.52 million. 

(6) Production of metal shearing and 
forming machines · bending presses, 
shearing presses, roll bending 
machines and unversal bending 
machines. 
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Bangladesh 
Bangladesh bad six factories engaged in 

machine tools manufacture covering 
different types of lathes, column and bench 
drills, power saws and shaper machines. 
None of the factories made either NC or 
CNC machines. Hand and cutting tools were 
not manufactured because of low-cost 
supplies in the market from China. Output 
covered 15 per cent of local demand, the 
remainder coming from India. Local 
production was originally based on CKD 
kits; today all parts were made 10 

Bangladesh. 

The country's largest machinf' tool 
company, Bangladesh Machi:le Tool Factory 
(BMTF) employed 1,560 out of the 2,600 
engaged in the machine tool sector. Its 
output in recent years had been erratic, 
rising from a value of 2.69 million taka in 
1987/1988 to 4.62 million taka in 1988/1989, 
and falling to 1.2 million in 1989/1990 
(around 15 per cent of demand. BMTF had 
a well-equipped design department and good 
engineers with access to research and testing 
facilities of Bangladesh University of 
Engineering and Technology and those of 
the Bangladesh Standards Testi~g Institute. 
Nevertheless it faced a downward trend in 
the demand for machine tools owing to its 
high prices- ·a reflection oi high overhead. 
Other problems were the need for complex 
jigs and fixtures, human error induced 
inaccuracy, costly product inspection, 
operator safety, high rejection rates, high 
lead time and high inventories of spare 
parts. 

In the view of BMTF's general manager, 
Bangladesh machiue tools industry could 
make great headway by adopting advanced 
technology on the basis of international 
cooperation, i.e. technical collaboration 
agreements and joint ventures. A related 
problem however was the lack of an 
institution to help spread the use of advance 
machine twl technology. Insufficient local 
investment was a further bar to selecting 
advanced technology. 

Speci fie needs of B~TF included: 

(1) Consultancy: training and expertise, 
joint venture, technical agt cements 
and co-operation for transfer of 



advanced machine tools lecbnol 1gy 
in particular NC and CNC mach"ne 
tools. 

(2) Partner lo rehabilitate machine tool 
factory (BMTF). 

China 
C~ina currently had over 1,000 factories 

devot .. .! to machine tools and employing 
over 650,000 people. The product range 
covered metal-cutting machinery (170,000 
units annually), metalforming machines 
(50,000 units), measuring tools (5 million 
pieces), cutting tools (40 million pieces), 
foundry machinery (10,000 units), large-size 
measuring instruments (500 units), abrasive 
and grinding tools (300,000 tons), machine 
tool accessories (4.5 million pieces), and 
machine tool electrical apparatus (20 million 
pieces). Alongside general purpose machines 
were CNC vertical turning and boring mills 
for workpieces up to 16-m diameter, CNC 
planer boring and milling machines with a 
5-m wide work table and 17-m travel length. 
Heavy-duty lathes could machine workpieces 
up top 2.5-mdiameter and 10-m long. Floor
type boring and milling machines offered 
boring diameters up to 260 mm; roll grinding 
machines handled components up to 1.6 m 
diameter. Precision cylindrical grinders 
machined roundness up to 0.1 11m; surface 
grinders and other grinders yielded flatness 
and straightness to 3 11m/m; ultra-precision 
lathes delivered roughness of Ra < 0.008 11m. 
CNC machines included horizontal and 
vertical machining centres, FMCs with 
worktable widths up to 1,200 mm, FMS for 
box-and rotator-shaped parts, and robots. 
EDMs machined workpieces down to 0.03-
mm diameter or specialized in large-sized 
moulds. Alongside mechanical presses up to 
3,000 tons were CNC tl•rret punching 
presses, NC three-point press brakes, forging 
machines and FMC. Cutting tools included 
many kinds of coated, carbide, ceramic, PCD 
and CBN tools. 

U oder the eighth five-year plan, China 
would equip automobile and bearing 
manufacturen with high-automation, high
erficiency metalworking systems involving 
development of 200 items of technology. 
CNC would feature in 200 new metalcutting 
machine designs, 54 metalforming machines 
and 10 varieties. A leading role in these 

- 8 -

developments would be played by China's 
eleven comprehensive research and nine 
institutes for the machine tool sector. 
Relations betweea individual enterprises, 
research institutions and the outside world 
were also the province cf the China Machine 
Tool & Tool Builders' Association. In recent 
years, C~ina had concluded over 150 
agreements to introduce manufacturing 
technologies for machining centres, large
size/high efficiency/precision machine 
tools, metalforming machines, CNC systems 
and others. Over 40 enterprises were engaged 
in coproduction with foreign partners and as 
a matter of policy were specially supported 
by the Government. Exports meanwhile had 
grown to $350 million (in 1990), with 
especially rapid increases in trade with th._. 
Middle East, Africa and South America. 
Technology was also exported, particularly 
in the field of metalcutting machines, 
measuring and cutting tools -- all the 
subject of joint ventures in other countries. 
In general, China offered machine tools that 
were technical adaptive, easy to operate, 
simple to maintain and well-suited to the 
conditions of developing countries. 

Indonesia 
Indonesia's machine tool industry dated 

from 1985, when 11 companies were encou
raged by the Government to manufacture 
machine tools. Since then the number in
creased to 16 companies, with production 
activities generally based on the licence/ 
foreign technical assistance to meet the 
domestic demand. Total investment through 
to June 1991 amounted to $21 million. Lo
cally-made components accounted for more 
than 75 per cent for bending and rolling 
machines and presses; more than 75 per cent 
for bench, drill and sawing machines; 47 per 
cent for standard lathes (small and medium 
size) and 15 per cent for standard milling 
machines. Despitt this, imports of machine 
tools rose sharply in the last two years, 
reaching a value of $522 million in 
1990-nearly half supplied by Japan, 26 per 
cent from China (including Taiwan 
Province), Singapore and Hong Kong. 

The factors acting as barriers to entry into 
the machine tool industry in lndone~ia 
included shortage of skilled 11ersonnel, 
in5ufficiency of supporting industries, 



difficulties in technol 1gy acquisition and 
financing. The main channel for technology 
transfer in the machine tool industry was 
reverse engineering, i.e. using imported 
machine tools and developing replicas or 
adapted models. The lack of access to 
blueprints made this difficult, however. 
Thus transfer of technology from abroad 
needed to be put on different footing in 
order to develop the machine tool industries. 
It was partly to support the development of 
machine tool technology in Indonesia in this 
sense that The Machine Tool Design and 
Development Centrr. (MTDDC) was 
established with the UNDP/UNIDO 
technical assistance in August 1991. 

Specific needs of Indonesia included: 

(1) Short-term experts for a factory 
expansion and modifying 
conventional to CNC machines. 

(2) 0 n - t h e - j o b t r a i n i n g 1 n 
manufacturing/assembling of CNC, 
lathes, CNC milling machines and 
machining centres. 

A further opportunity to discuss these 
requirements would be at Indonesia's first 
international machine tool, metalworking 
and allied industries exhibition 
Machinetool Technology Indonesia '92 -- to 
be held from 12 to 15 August 1992 in 
Jakarta. 

Islamic Republic of Iran 
Iran was a major user as well as 

manufacturer of machine tools. At the peak 
in 1985, demand amounted to $90 million 
and had been growing by 15 per cent 
annually. Many recently built factories had 
the most advanced machines, including large 
vertical lathes, boring machines, machining 
centres and special purpose machines. 
Iran's first, and still the main manufacturer 
of machine tools, the Tabriz Machine 
Manufacturing Company, was founded in 
1971 with a production programme 
comprising 14 ty:>es of machines. Because 
external factors limited this to only three 
types of machines including lathes, drilling, 
and milling m.ichines, the company could 
never meet industry's requirements. Today, 
under new development plans and policies 
from the Ministry of Heavy Industries, other 
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pfr.,ate and state-owned companies were 
being licensed to manufacture machine tools 
in several phases. These wonld be located in 
Tabriz, Tehran, Isfahan and Khorasan 
provinces. 

Iran's major policies for production of 
machine tools were as follows: 

- new projects for production of 
conventional machine tools, 

- projects having flexibility to man\afacture 
unconventional machines in later stages; 

- design and manufacture of special 
purpose machines through specialized 
engineer :ng cebtres; 

- establishlhent of a technical information 
centre; 

- research activities to include design and 
production of CNC machines and 
industrial robots; 

- small workshops and training courses to 
improve application and maintenance; 

- expansion of training centres; 
production of machine tools 10 

cooperation with foreign companies as 
joint ventures and with buyback 
arrangements. 

A key problem was the shortage of 
qualified engineering manpower, especially 
in the fields of product design, technology 
ar.d production processing. Although there 
were relatively good capabilities in Iran's 
engineering and research centres to provide 
electronic maintenance of machine tools, 
replace electronic boards, design and 
production of digital read outs, and making 
spark erosion machines, robots etc., shortages 
of expertise were still evident. Although NC 
and CNC machines were used for die 
making and production, it was not possible 
to optimize proA11ctivity from the 
computerized machinery because CAM and 
CAD were neither well known nor accepted. 

Considering the present potential and the 
$100 million annual demand for machine 
tools, Iran would welcome any cooperation 
with developing countries to benefit 
mutually with respect to experiences and 
capabilities. 

Speci fie needs included: 

(1) Technology transfer of advanced 



machine tools (CNC machines) and 
engineering design on new products. 

(2) Short-term experts as well as long
term experts, on - the- job training for 
designers and study tour in all these 
areas. 

(3) CAM/CAD machine tool products. 

Kenya 
Although development of a sound 

engineering and machine tools industry had 
been on the Government agenda since the 
late 1970s, t!ie pressure on foreign exchange 
and the importance of machine tools as the 
mother of production and modern industry 
had given new urgency tfl project and 
establish a machine tool factory. Several 
studies had indicated the scope for 
manufacture of machine tools, parts and 
components. The latest proposed seven metal 
cutting machines (for turning, sawing, 
grinding , milling, drilling and shaping, 
along with universal lath~s) and five wood
working machines. Separate manufacturing 
facility bad been suggested for 
metalforming machine tools. Currently one 
factory made lathes using scrap materials; 
others produced simple metalforming 
machine tools, and components for repair 
and maintenance. A number of machine 
shops manufactured presses, shears, roll 
benders and grinders, largely for their own 
use. Others specialized in dies and moulds. 

The establishment of a significant 
machine tool industry in Kenya would 
require setting up of several interrelated and 
interdependent facilities as well as feeder 
industries. Because of machine tools 
industry's strategic nature and the capital 
intensive nature of the project, the Kenyan 
government would be directly involved 
through one of its financial institutions. 
Because of the level of technology involved 
there would need to be collaborating 
partner. 

Spcci fie needs of Ken ya included short -
term experts for foundry/metallurgy 
technology including manufacturing 
technoiogy of machine tools. 

Malaysia 
The Malaysian delegation discussed the 
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role for advanced machine. tools in th'! 
context of its country's need for ~dvanr.ed 
technologies of all kiuds. With technological 
developments progressing so fast, and the 
technological gap between developing and 
industrialized countries widening rapidly, 
drastic corrective action was called for. 

Embracing broader aspects of 
manufacturing, including cost justification 
and practicality of the system, advanced 
manufacturing tech no logy (AMT) 
encompassed aspects of both scientific and 
engineering disciplines. Current areas 
covered included CAD/CAM, computer
controlled machine tools (e.g. CNC), flexible 
manufacturing systems and information 
technology. 

Malaysia's structured AMT programme, 
coupled with a fully equippd R & D centre, 
was intended to enhance the dissemination 
of advanced manufacturing technology to 
the local industries. Such a programme 
would provide research and development in 
AMT related activities, promotioa of 
advanced man·..;facturing concept and 
practices that would improve productivity 
and also enhance the competitive power c>i 
local entrepreneurs in the domestic a•1d 
int,.rnational markets, and to serve as a 
technology transfer agent. 

With the current facilities, manpower and 
expertise available, the Centre was engaged 
in three major areas: research and 
development, design and analysis, and 
precision machining services. 

The R and D activities undertaken with 
local industries 1n new technologies 
included simple machine tool control 
software, manufacturing systems such as 
CAD/CAM, simple robotics and automation 
using motors and digital controllers, and 
process control development incorporating 
intelligent knowledge based systems. 

The main activities conducted were 
basically advisory I consultancy services to 
provide precision product machining. These 
included complex machining using CNC 
machines such aa turning centres, machining 
centres and EDM wire-cutting, development 
of jigs and fixtures for ease of manufacture, 
simple process-planning software. 



The R and D activities to be undertaken 
with industries in developing new 
technologies would include: 

- software developm~nt as interfaces and 
postprocessors for CNC machines and 
machining c..:ntres to coordinate 
measuring machines, for robots, and for 
dedicated expert systems for production 
scheduling; 

- hardware development and modification, 
including retrofitting of conventional 
machines to upgrade them into NC and 
CNC machines; 

- moulds and dies, jigs and fixture designs 
using computer-aided design facilities to 
increase reliability of end-products; 

- introduction of flexible 
automation/manufacturing production 
syste-ns incorporating computer-aided 
produ.:tion management software, such as 
MRP II, JIT, CAQC etc. 

Although the basic infrastructure, 
staffing &nd equipment, would be funded 
under the Sixth Malaysia Plan, AMTC 
required further upgrading. Expertise in 
various fields of specialisation was needed 
in order to upgrade the technical capab!lities 
of AMTC and its staff in the following areas 
of advanced manufacturing technology: 
advanced manu facluring systems expert to 
advise the head of AMTC in the evaluation 
of the ongoing projects, to propose corrective 
actions and a future plan of action; experts 
in prec1S1on machining, machine tool 
technology, design and manufacture of 
forming dies and plastic injection moulds, 
mechatrnnics, CAD/CAM, CAPM, FMS and 
CIM. Technical training of the staff was 
required in the following fields: CNC 
technology, CAD/CAM interfacing, machine 
tool design, computer simulation, precision 
machining, jigs and fixtures design, machine 
tool retrofitt;ng, robotics technology, 
automation, mecbatronics, control 
engineering and plastic injection mould 
design. 

Nepal 
As in other countries, where economic 

policy changes in favour of market economy 
were being adopted, the Nepal government 
had given lop priority to the following 
areas: 
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privatisation of the various public 
enterprises, 
packages tt- attract foreign investors, 
delicensing of various industries, 
attractive tax holidays. 

Positive reactions fro111 investors indicated 
that these measure bad created a good 
climate ~or investment. 

Nevertheless, because of the low level of 
industrialisation, demand for machine tools 
in Nepal was mainly confined to general 
purpos,. machines such as lathes, milling 
machines, shapers, presses etc. The size of 
demand ~'.lr machine tools was much smaller 
than th~ economic scale of production. 
Therefore, Nepal would remain for the 
foreseeah!e future a consumer of machine 
tools rather than a producer. 

Specific needs of Nepal includetf 
representation of Indian manufacturers. 

Nigeria 
The Federal Go~ernment established the 

Nigerian Machine Tools Ltd (NMT), 
Oshogbo, as joint venture with India's 
Hindustani Machine Tools Limited (HMT) in 
1980. The equity base of the company was 
later raised and the Federal Government's 
share increased to 99.994 per cent. NMT's 
objectives included establishing local 
manufacturing and marketing of machines, 
aidin~/ developing auxiliary units and 
ass1stmg downstream user industries, 
imparting technical ski:ls and developing 
trained manpower, conserving foreign 
exchange through i'Dport substitution, and 
assisting local entrepreneurs and user 
industries with consulting service. Users 
today were found in six sectors: tran,;port, 
agricultural machinery, manufacturing, 
power and energy, deience and engineerh1g. 
Manufacturing started with assembly of 
SKD kits (mainly centre lathes, milling 
machines, grinding machines, power 
hacksaws and drilling machines) supplied 
from Indian. Since 1987, import of SKD and 
CKD machines bad been replaced by design 
and manufacture of machines from scratch. 

Today, further growth was seen through 
production of high quality machine tools. 
Emphasis was therefore oo management and 



other skills required by a production 
programme with a high value-added content. 
NMT had a fully established training school 
with the capability to train personnel in 
machining, maintenance and servicing of 
machine· tools and to conduct management 
and supervisor training. There was a light 
machine shop to manufacture spare parts. 

In order to ensure full fledged 
111anufacturing operations, NMT was now 
setting up a heavy parts shop and a captive 
foundq. However, some basic raw 
materials, e.g. alloy steels, were still being 
imported. R and D eflorts were also to be 
intensified with a view to diver~ification 

into special purpose presses, benders, and 
equipment for agricultural machinery. In 
addition, NMT needed an R and D Centre 
having the following main objectives: 

study of basic phenomena and their 
effects (a contribution to Nigeria's 
product-oriented applied research 
work); 
ability to undertake large, complex 
and sophisticated design and 
development assignments in electrical 
eng!neering. hydraulic power and 
electronics, 
development of indigenous technical 
know- how especially with respect to 
hydraulic, electrical and electronics 
products; 
development and assessment of 
special materials for use in products 
manufactured or planned for 
manufacture by the company; 
stimulation of commercially sound 
technical innovations; 
promotion of research and 
development, scientific and technical 
work, including technical 
in formation, advisory, consulting 
and engineering services; 
raising the level of industrial 
practice through more effective 
application of the knowledge and 
techniques of products and processes; 
contacts with efficient and technical 
institutions in Nigeria and overseas, 
in order to follow developments 
elsewhere and to judge their 
relevance to the comJJany. The work 
of the cent:-e would thus cover basic 
research, applied R and D. 
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The Nigerian Machine Tools Company 
needed to establish a research and 
development centre, with the following main 
objectives: 

capability to undertake complex and 
sophisticated design and development 
assignments for machine tools, 
including electrical and electronic 
engineering, and relevant hydraulic 
systems; 
extension services, !.e. consulting 
services to the machine tool and 
related metalwort:!ng and machine 
building industry. 

In order to design such a Centre it would 
necessary to assess existing NMT and related 
institutions' facilities with a view to 
strengthening them in areas of engineering 
research. A study of this nature, to be 
undertaken by UNDP/UNIDO within six 
months of project approval, was urgent. 
Costing an estimated $50,000, it would 
involve, under UNIDO subcontract, two 
consultants for around six weeks in the field 
followed by four weeks to finalize the 
report. 

Pakistan 
Pakistan had 200 machine tool builders, 

two classified as large, ten medium-sized 
and 188 small as very small. Their installed 
capacity was estimated at 9,000 units/year, 
their capacity utilization around 55 per cent. 
Total employment was over 2,200, one third 
in the two larg~ units, one fifth in the 
medium -size plants. 

The large units manufactured lathes, 
milling machines, shapers, drills and 
hacksaws to internationally-recognized 
standards. In addition to these products, the 
medium-sized units manufactured presses 
and specialized automobile machinery such 
as crankshaft grinders, cylinder boring 
machines, bead and valve face grinders, and 
mechanical/hydraulic presses. Regarded as 
the successful segment of the industry, the 
medium firms combined acceptable quality 
with acceptable prices and sold to 
manufacturing companies, training 
institutions, large workshops and export 
markets. Large firms sold quality machines 



at higher cost, mainly to state-owned 
companies, multinational organizations and 
manufacturers and training institutions. 
They competed with imports from ASEAN 
countries, Japan, Europe, and the United 
States. Imports share of total demand 
(around 9,400 machines annually and 
growing at 2 per cent) was around 46 per 
cent. 

The machine tools industry benefited 
from reduced customs duties on raw 
materials, price preference on purchase o! 
local machinery, concessi,.nary financing 
from the State Bank and institutional 
support from the Metal Industry, Research 
and Developmen' Centre (MIRDC) and the 
Pakistan Industrial Technical Assistance 
Centre (PIT AC). Small manufacturers may 
benefit from the ;'.'t>rld Bank supported 
scheme, Development of Technology in 
Pakistan, under which facilities could be 
upgraded. 

The machine tool industry had potential 
for development at a much faster pace. The 
reasons for Pakistan's present position 
included: investc.rs had yet to appreciate the 
potential in engineering industry; financing 
institr •• , as and commercial banks needed to 
formt l;i ~ effective investment policies 
recogn1~ ng local capability and the 
h1portance medium and small units; lack of 
specialized training institutions for 
imparting training to employees in 
engineering skills. 

In the light of the above problems, 
recommendations covering the following 
four areas were: technology, financing, 
government and export. Specific needs of 
Pakistan included design of conventional 
machine tools, trans£ er of know- how and 
buy-back arrangements, establishment of 
supporting institutions (pneumatic, 
hydraulic and electronic). 

Philippines 
Although the machine tool industry in the 

Philippines was still at an infant stage, one 
company started up in 1988 to manufacture 
NC machines, turning centres and similar 
equipment. A largely U.S.·Japanese joint 
venture, it included a foundry, a parts 
production shop, a sheet metal shop (for 
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enclosure and body parts) and a machine 
tool assembly shop. Annual output of 400 
units was entirely for export. Apart from 
this, at least five small companies made 
metal forming machines (hydraulic and 
mechanical presses, bending machines, 
shaping machines and drill pres'les) to order. 

Under the Philippines Metal and 
Engineering Industrial Plan 19g) -2000 
(PMEIP), the machine tool industry was 
supported with R and D in the Design and 
Engineering Centre, which was linked in 
turn with the University of the Philippines 
National Engineering Centre, the Metals 
Industry Research and Development Centre, 
the Industrial Technology Development 
Institute, the Metalworking Industries 
Association of the Philippines, the 
Philippine Iron &nd Steel Institute, the 
Philippine Automotive Federation, the 
Agricultural Machinery Manufacturers and 
Distributors Association, the Philippine 
Society of Mechanical Engineers, the Society 
of Manufacturing Engineers, the Philippine 
Association for Technological Education, 
and the Philippine Instrumentation and 
Controls Society. 

The development programme for the 
machine building sector under the PMEIP 
included the following with respect to 
machine tools: 

a sectoral study to assess the state of 
technology, production, capacity, and 
market potentials of machine tools in the 
Philippines, 
promoted use of advanced machine tools 
in parts manufacturing and machine 
building, primarily through the tax and 
duty-free importation of capital 
equipment for new and expanding 
projects registered with the Philippine 
Board of Investments (BOI), 

• lower tariff rates on machine tools, under 
the ongoing economic restructuring 
programme, 

• suitable financing schemes for the 
acquisition of advanced machines from 
bilateral and multilateral sources, 

· development of local manufacture of 
machine tools needed by the local parts 
manufacturing and machine/engine 
rebuilding sectors, 

· promote the use of CAD/CAM in 



machine- building, including machine tool 
design and engineering, 

- technical consultancy programmes for 
machine building, 

- rehabilitate/modernize/expand 
metalworking plants, 
special incentives and poli<.y package 
legislated for the metalworking sector in 
general and the machine-building sub
sector in particular. 

Advanced machine tools had been used in 
the Philippines since 1978. Experience 
showed the choice was trade-off between the 
higher productivity, quality, reduced 
workpiece rejection, better management 
control and better return oo investment 
(ROI), and the problems in fully utilizing 
the machines in view of cycle time 
reduction. Productivity could be analysed in 
advance with graphic simulation of cutting 
movements using CAD/CAM systems. 
Whereas ROI would determine the choice 
between CNC and conventional machines, 
that between different classes of machines 
reflected the reliability and reputation of 
the local supplier. More costly equipment 
could be justified if it was serviced 
punctually. 

The Philippines National Action Plan 
provided for a technical skills development 
programme and it was generally admitted 
that manpower skills needed upgrading. 

In the area of machine tool building there 
was a need to tie-up with machine tool 
makers from the developed/developing 
economies. One area of cooperation was in 
a joint venture project for the local 
production of conventional and advanced 
machine tools. 

Specific needs of the Philippines included: 

(1) Joint venture projects in machine 
tool building/manufacturing, both 
for advanced and conventional 
machines, their pads and 
components. 

(2) Long-term experts in design. 

(3) Trai:1ing in specialised areas in 
achanced machine tools. 
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(4) Study tours in relation to potential 
joint ventures. 

Thailand 
Because the machine tool industry 

combined sens1tiv1ty to fluctuations in 
equipment investment with relatively high 
technology requirements, it was regarded as 
relatively risky by entrei;reneurs and 
potential investors. In addition, local 
manufacturers competed with low-priced 
imports from nearby NICs, as well as 
cheaper second- band machine available 
under easy purchasing arrangements. Local 
production, by an estimated 30 firms, 
accounted for only a small share of demand. 
Most Thai-owned machine tool enterprises 
produced simple machine tools -- presses, 
shapers and simp!e lathes. They were 
supported by the Metalworking and 
Machinery Development Institute. Foreign 
firms, in contrast, were modern businesses 
with high levels of technology and product 
ranges featuring top quality metalcutting 
machine tools. or the three main companies, 
two were Japanese-owned. Other foreign 
firms, including two from China (Taiwan 
Province) were planning similar operations. 

Reflecting the low volume and variety of 
local manufacture, imports rose sharply in 
recent years, reaching $32 million in 1989. 
Generally rated as precision or high
precision tools, they comprised universal 
machines such as lathes, drills, saws and 
cutting machines, milling machines, 
grinders, presses and others. 

Current investment opportunities could be 
summarized as follows: 

- alloy steel was an important raw materials 
used in machine tools and related 
industries. At present, Thailand did not 
have a domestic alloy steel industry. 
Therefore, the large and growing domestic 
market warrants investment in this sector; 

- sophisticated machine tool such as EDMs, 
grinding machines, machining centres; 

• there was an absence of leading firms 
producing drilling and boring machines 
despite a large and growing new and 
replacement market; 

• large presses with over 1,000 tons capacity 
and precision presses were not yet 



manufactured; opportun1t1es for 
investment in their production include 
significant potential for Thailand to 
export presses to Vietnam, Laos and 
Cambodia; 

- local manuf ,.tturers were also developing 
skills in converting or refurbishing basic 
machine tools to meet production 
requirements. Opportunities existed for 
the Thai machine tool industry to tap into 
regional markets for refurbishing machine 
tools for special purposes. 

Specific needs of Thailand included: 

(1) Direct foreign investment, alloy steel 
in sophisticated machine tools, EDM 
grinding machines machining 
centres. 

(2) Modern machine tools, grinding 
machines. 

(3) Study tour and short-term experts in 
hot forging and die design and 
manufacture. 

(4) Technology transfer and expertise in 
the area of precision tooling are 
strongly required. 

United Republic of Tanzania 
Like some other countries, alttsough the 

machine tool industry was still at an infant 
stage, some users had imported and 
successfully installed NC and other 
advanced machinery. The Government had 
long recognized the strategic importance of 
such an industry and the late 1970s had 
sought Indian assistance in the form of 
feasibility study for setting up a 
manufacturing company. The objectives 
were transfer of technology, promotion of 
rapid industrialization combing appropriate 
technology an(l universal machine tools, and 
an increase in technological know- bow 
through local tra1n1ng. The resulting 
Kilimanjaro Machine Tools Co. had a 
machine shop capable of malting universal 
engine lathes, universal milling machines, 
semi-automatic power hacksaws, column and 
bench drilling machines and stationary 
grinders. A captive foundry was being 
implemented and a training centre planned. 
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At full capacity the plant could produce 970 
machines annually in two shifts. 

The subsequent problems of KMT 
reflected neglect of important factors 
covered in the feasibility study and a poor 
choice of collaborator. Production volume 
levels and plant capacity utilization ;vere 
ignored as were the quality levels needed to 
compete with PT A and SADCC countries. 
Testing equipment was not supplied, 
trat!nng programmes were not realised. 
Skills among Tanzanian workers remained 
low and poor. There was nc preven~ive 

maintenance programme. Today the plant 
was worn out and required massive 
rehabilitation. The captive foundry had not 
been completed. Other uncommissioned 
sections included the effluent t:-eatment 
plant; heat treatment and galvanizing plant; 
the laboratory and the heavy duty plant. 
Spare parts were not available. The design 
and engineering department was ignored. 
For this reason it did not have designers. 
There were no local consultants to assist the 
industry in quality control, maintenance and 
service, management techniques in 
production, finance, marketing and general 
management. 

To remedy the situation, the Government 
now intended to: 

appoint a consultant to study the 
industry in detail to advise on the 
necessary steps to revive it; 
establish the training institute for 
training specialized staff, meanwhile 
relying on technical assistance to 
have staff trained abroad; 
implement the captive foundry; 
develop the design and engineering 
department with the aid of technical 
assistance; 
install testing equipment and 
streamline the product mix. 

An initial study indicated that the 
Kilimanojaro Machine Tools Company was 
viable and it had a large marY.et within East, 
Central and South African regions. 

It is estimated that Tan1.ania required $2.9 
million to raise the capacity utilization of 
the existing plant and a further S 3.5 million 
to establish the captive foundry. The 



training institute would cost $ 1.7 million. 

In summary, Tanzania required 
cooperation in the following areas: 

financing consultants 
establishing the captive foundry 
establishing the training institute 
training staff 
installation of testing equipment 
commissioning the effluent plant, the 
heat treatment and galvanizing plant, 
the laboratory and the heavy duty 
plant 
developing the design and the 
engineering department and the 
development of designing 
engineers/ personnel 
developing the existing foundries 
developing the export market 
management of the plant. 

Ill. ASSESSMENT OF DEVELOPING 
COUNTRY CRITERIA FOR ECONOMIC 

MANUFACTURE AND USE OF 
ADVANCED MACHINE TOOLS 1 

The infusion of electronics in machine 
tools, first in the form of numerical control, 
later with computers, constituted a major 
technological development that completely 
revolutionized manufacturing processes in 
the engineering industry. Metal cutting 
machines were more affected than metal 
forming ones; within the metal cutting 
group, turning operations, milling, drilling 
and boring operations were affecteci most. 
Today, there were three main cateogries of 
CNC machine tools: 

stand-alone CNC machines (NCMT) 
flexible manufacturing systems 
(FMS) 

flexible manufacturing 
modules (FMM) 
flexible manufacturing cells 
(FMC) 
flexible manufacturing 
systems (FMS) 
flexible transfer lines 

computer integrated manufacturing 
(ClM) 

NCMT machines were now fairly 
standarized for turning, boring, milling 
drilling, grinding and other operations, and 
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some bad been mass produced. Adding 
material handling equipment such as a robot 
or pallet changer effectively upgraded them 
to FMM systems. Linking two or more FM Ms 
(or conventional machines plus handling 
equipment) by means of automatic transport 
systems created FMCs. In turn, several FMCs 
(or automated machine tools) interlinked 
with automatic work flow systems that 
enabled simultaneous machine of different 
work pieces passing down c!ifferent routes 
created a truely flexible manufacturing 
system (FMS). 

Flexible transfer lines comµrised several 
automated machine tools and work stations, 
interlinked with automated workpiece flow 
systems down a line. They were capable of 
simulaneously or sequentially machining 
different workpieces with two to eight 
variants running through the same path. 
With only one or two variants, FMS fixed 
transfer lines would be preferred. 

Computer integrated manufacturing (CIM) 
aimed to automate totally and link of the 
functions of a factory and corporate 
headquarters. The essential building blocks 
were NCMTs, robots, FMS and computer
aided design (CAD). Until now, however, 
only a few islands of such total systems had 
emerged. 

A key determinate in whether or not a 
country embarks on manufacture of 
advanced machinery at any of the above 
levels is its national advantage vis-a-vis the 
established competitors. Availability of 
higbly-slcilled and qualified labour in 
mechanical engineering and electronics was 
essential: advanced machine tools had a 
sizeable electronic content, including 
computers; introduction of NCMT and 
flexible automation technologies required 
skills in application engineering in order 
reach effective utilization. In-built self -
diagnostic systems in CNC machines reduced 
the demands on repair an.S maintenance 
engineers; nevertheless, the level of formal 
education for building and using CNC 
machines had to be higher than that for 
conventional onei;. Even for NCMTs, a 
number of highly skilled people were 
required in the factory for programming, 
setting, repair and maintenance. 
Supervisory and managerial staff also 



needed to understand the new technology 
and adjust to the new ways of working. A 
strong planaing or methods department had 
to be set up: availability of trained 
manpower for it could be a major constraint. 

In the aru of technology, entry could be 
gained through licensing agreements with 
foreign firms, but only if it were efficiently 
absorbed and designers were able to work 
with limited available data, avoid infringing 
patents and still come up with technical 
improvements. Not only had new skills to be 
acquired and applied, but also accuracy 
requirements were more stringent, dust- free 
operations had to be established for 
manufacturing and metrology oper:itions, 
sophisticated application engineering 
capabilities had to be developed. This meant 
that the industry could not grow on 
imported technology alone: a strong Rand D 
base was necessary. 

A well-developed infrastructure and 
network of supporting industries was a 
constraint in many developing countries. 
For users of advanced machine tools, there 
had to be continuous availability of good 
quality power, with voltage and frequency 
maintained within specified limits. Because 
of their higher intial cost, NC and other 
more advanced macilincs had to be fully 
utilized to give the desired financial returns. 
Introduction of 'just-in-time' management 
and production concepts, quality circles, 
along with availability of spares, tools and 
fixtures and supplies of castings and forging 
of coni;i5tcnt quality and with dimensions 
close to those of the finished component, 
required retraining of the workforce and 
new relationships with vendors. In many 
developing countries, casting and forging 
units would need to be modernized. 

Machine tool manufacturers faced similar 
constraints, including the availability of 
sophisticated standard parts such as linear 
motion guidcway subasscmblies, and 
electrical and electronic components. 
Japanese experience showed that with 
advanced machine tools, the manufactured 
content was lower than with conventional 
machines. In contrast, absence of a 
supporting industry left the machine tool 
plants highly vertically integrated, leading 
to inefficient plant utilization and high 
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product costs. Herc the insufficient volume 
and lack of available technology to make the 
highly specialized components and 
sGbsystems such as ball screws, drives, 
electrical control equipment as well as 
measurement systems, led to dependence on 
imports and higher final costs. 

Industrial policies played a significant 
role in supporting or deterring entry into 
advanced machine tool manufacture. 
Developing countries would need to 
recognise that in the initial stages of growth, 
protection in various forms was required. 
On one hand liberal imports could 
jeopardize growth of newly established 
:;>Ian ts; on the other, prolonged protection 
may lead to inefficiency and stand in the 
way of machine tool users. However, the 
~epublic of Korea provided an example 
where the industry was protected from 
foreign competition but still became 
intc:rnationally competitive because benefits 
were made contingent on export 
performance. Experience showed that if 
protection was offered, close collaboration 
between producers and users of machine 
tools was vital for product development. 

In summary, developing countries' 
engineering industries took up advanced 
machines when they reached a certain 
volume and technological level. Factors 
such as price, quality and life cycle of their 
own products in their national and 
international markets, and the related need 
to find more efficient ways of performating 
certain ope;ations would justify the 
application of NC machines. In the next 
stage of development, FMS, combining 
automation with flexibility would be used if 
it was commercially attracti\'c. 

IV. SOUTH-SOUTH CO-OPERATION • 
INDIA'S EXPERIENCE IN 

TRANSFERRING MACHINE TOOL 
TECHNOLOGY 2 

Today's trends in sophisticated systems of 
metal cutting and metal forming were those 
predicted at the previous UNIDO meeting on 
cooperation among developing countries on 
the production and application of machine 
tool5,3 namely that modern machine tools 
would be integrated into manufacturing 



systems to achieve the most efficient 
coordination of design, production, quality 
and minimizing of timings and costs. The 
concept of a machine tools as a mere power
driven mechanical device meant for single 
metal~haping operation was rapidly 
changing. Demand for new and better 
engineering prodilcts, buyers markets, high 
obsolescence rates in consumer products 
pushed the engineering sector in the 
direction of batch manufacture -but without 
sacrificing costs. Machine tools of today 
were required to meet divergent objectives: 
productivity and flexibility. A systems 
approach was being adopted with the goal of 
ccabling manufacture of components nearly 
completely on one machine with one set
up-thereby significantly reducing 
tbroughput time, set-up time, process 
inventory and handling of work, jigs and 
fixtures. 

The latest technical trends included CNC 
turning machines with gearless AC spindle 
drives, high spindle speeds, i'lodular 
construction, simultaneous first and second 
operation capability, off-centre 
milling/ drilling/ boring facilities, built-in 
loading and unloading devices and in
process measuring facilities. Machining 
centres wit!i multi-a:xis inde:x tables with 
monitoring and compensation software could 
give unattended machining of complex 
shapes in one set-up and could be matc~cd to 
both in - line and rotary cell applica1ions. 
Gearless spindle drives, with spindle s1,ecds 
up to 40,000 rev/min and traverse rates llf 30 
m/min were realities. Synthetic granite for 
beds of grinding machines provided l1igh 
accuracies, CNC laser machining bad 
revolutionized sheet metal working, laser 
machining centres were taking over from 
turret punch presses. Multi-wire elcctro
discharge and jct machining systems 
exemplified developments in the non
traditional machining area. Lasers were 
now accepted workshop tools for drilling, 
welding, scribing and heat treatment, as u1cll 
replacing conventional cutting tools. 

Although, compared to tt.ese 
advancements in industrialized countries, 
developing countries remained 
technologically far behind, the technological 
gap between them even widening year by 
year, the achievements of the newly 
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industrializing countries (NICs) h. d brought 
them to intermediate stage between the 
advanced world and other denloping 
countries. It was in this context that South
South cooperation between the NICs (a 
group of countries and territories tiiat 
included Brazil, China, Hong Kong, India, 
Mexico, Republic of Korea, Singapore, 
Taiwan Province of China) and other 
developing countries in transferring 
machine tools technology was relevant and 
advisable. 

As a group, developing countries shared a 
number of difficulties in developing their 
machine tool industries. These were limited 
market size, fluctuating demand, high 
technological and skill requirements, nascrnt 
manufacturing base and lack of engineering 
infrastructure, high cost of project and 
production inputs, and customer preference 
for imported brands (especially from 
industrialized countries). To overcome these 
and other problems, the concept of 
complementarity and inter- and intra
regional cooperation among developing 
countries should be vigorously pursued. 
Although at different stages of economic 
and industrial development, such countries 
represented a considerable concentration of 
resources, both human and mater!:1i, they 
had vast potential markets and many 
already had considerab!.; technological 
capabilities. 

India's machine tools industry dated back 
to the 19th century and reached its first 
peak under the pressure of war during the 
1940s. Resurrected by the Government of 
India in the 1950s, the sector grew especially 
rapidly in both the private in public sector 
during the 1960s. Key features in that 
period were the special technical assistance 
from the Directorate General Technical 
Development (DGTD) in the Ministry of 
Industry, protection in the form of 
restrictions on imports of machine tool types 
made in India, numerous collaborations with 
machine tool manufacturers in Europe, 
Japan and the United States, and a 
programme of diversification to build 
resilience into the industry during spells of 
recession. To promote absorption of 
imported technology and upgrade and 
modernize existing machine tool designs, the 
Government established the Central Machine 



Tool Institute, Bangalore in 1965. India first 
exhibited ;;,n NC machine tool in 1970. 
Today she was in a position to offer CNC 
turning centres with automatic turrets, CNC 
machining centres with automatic tools 
changers, partially integrated flexible 
machining systems and also the related 
software packages for optimum utilization. 
Production also incluJed EDM, gun boring 
and deep-hole boring machines. The 
technology gap between India and Western 
engineering products had considerably 
narrowed over the past five years. Current 
efforts were to raise production of CNC 
machine tools from their present level of 20 
per cent to 50 per cent. 

Looking back, it was clear that some of 
the total packages of the kind India entered 
into in the early 1950s and 1960s, though 
technically necessary were very costly. 
Later, as result of growing maturity, it Dad 
been possible to introduce greater selectivity 
in the seeking technology, and to bargain 
from a position of relative strength. This 
strength had to be built up by any 
developing country over years of experience. 

Attention was drawn to India's experience 
in two particular areas: choice of product 
design/production technology, and 
adaptation of designs and technology. In the 
past, paucity of foreign exchange had led to 
importation of machine tool designs and 
technology unsuited to prevailing conditions 
in developing countries. It was important 
whether the foreign partner was prepared to 
modify the designs and technology to suit 
the conditions of the recipients, or even 
whether it had the experience to understand 
their needs in this regard. In any case, the 
developing country itself should carefully 
study its needs, make an appropriate choice 
of design and technology, and select suitable 
partners to assist in the development of its 
machine tool industry. India had made 
mistakes in that direclion: it was a matter 
for other developing countries to learn from 
countries like India, and not to repeat them. 

Nonetheless, intelligent adaptation of 
designs and technology to suit other 
requirements was a complex and difficult 
process. It may include conversion to 
national standards, such as the metric 
system, conforming with national electricity 
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systems and regulations, substitution of 
indigenous equipment, raw materials and 
purchased items. Over the years, India had 
accrued considerable experience in 
transferring know-how and technology to 
many Asian and African countries. It 
established a machine tools train!ng centre 
in Indonesia; tool room and training centres 
v. .. re setup in Malaysia and Si:i3apore. 
Manufacturing licenses were granted to 
Indonesia and the Philippines, a large 
factory was built in Nigeria and a tool unit 
was modernized in Algeria. 

In summary, over the years, India ilad 
~merged as one of the important machine 
tool producing countries among the 
developing countries of the world, and she 
was in a position to share her machine tool 
tedtnology and know- how with many of the 
developing countries now looking for tie-ups 
in the form of joint ventures to establish 
and enlarge the range of their own machine 
tool activities. 

V. CHOICE BETWEEN CNC AND 
CONVENTIONAL MACHINE TOOLS: 

ISSUES AND GUIDELINES BASED ON 
INDIAN EXPERIENCE 4 

India set up domestic capacities to 
manufacture advanced machine tools 
because users needed machines that gave 
improved productivity, consistent quality 
and held costs within narrow limits. On one 
hand some sought to meet the stringent 
quality standards of foreign collaborators; 
on the other they were moving into areas 
such as automobiles, bearings, consumer 
goods and industrial machinery where the 
emerging quality standards intrinsically 
favoured CNC over general purpose machine 
tools. The basic characteristics of CNC 
machine tools (compared to conventional 
machines in table 1) were improved cycle 
time (on average by a factor of four), 
quality improvement through repeatability 
independent of human factors, 
manufacturing flcxihility (rapid component 
changes) and the ability to handle 
complicated profiles through the 
interpolation of controlled axes.5 

The contnt for assessing the comparative 
advantages and disadvantages of 



conventional and CNC machines were three 
categories of industry: (1) low technology 
areas (agricultural pumping sets and 
implements, slow speed diesels, se,.,·ing 
machines ...tc); (2) medium - level technology 
(bicycles, cutting tools, gener:il purpose 
machine tools, industrial machinery, 
packaging equipment); and (3) high 
technology areas (automobiles, aerospace, 
nuclear energy, CNC machine tools, 
electronics components, domestic electrical 
equipment etc. The crossover was in the 
medium-t-:chnology area where CNC may be 
better depending on the quality parameters 
and the volumes required. 

The major areas where CNC machining 
had beeo found suitable were where more 
than 25 per cent of the parts could (a) be 
grouped in families, (b) required three or 
more speed changes, (c) contained contours 
that were not lines and/or circles, (d) 
contained compound angles, and/er (e) had 
dimensional tolerances o!' less than 0.025 
mm; where parts had mathematically 
definable contours, typical lot sizes were less 
than 50 pieces; average set-up exceeded three 
hours; parts were high value and t?:ie cost of 
human error therefore also high; for priority 
items and/or spares for obsolete designs; for 
parts h .. ving many different operations on 
different machines, and for parts needing 
100 per cent inspection or whose design 
typically changed more than three times a 
year. In India's experience if three or more 
of the above apply, a more in-depth study 
should be made. 

When CNC technology was introduced it 
brought an entirely new work ethos in the 
whole organization. Drawings had to be 
dimensioned so that drawing data was useful 
for programming. Process planning, tool 
layouts and tool paths had to be optimized to 
m1n1m17.e cycle times. Appropriate 
inspection systems had to be developed -full 
and rapid inspection of new components in 
the proving stage to certify them for 
production, random sampling and inspect of 
critical dimensions during production. Full 
advantage had to be t2ken in planning, 
execution, control and management of CNC 
systems' facilities to store data and produce 
management reports on a shift·, daily·, 
weekly·, monthly- quarterly, semi-annual, 
and annual basis. Installation of CNC 
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machine was more than a techniul 
switchover: it needed a thorough change of 
mind and skills and competence of all those 
part1c1pating in the production process. 
Before introducing training Indian 
com;>anies had to 5et up training schemes 
involving project and installation personnel, 
operators, maintenance personnel. 
Ccmpanies had also had to install the proper 
infrastructural facilities for troubl~-free 
and efficient service of such machines, i.e. 
dust-free, temperature-controlled 
environments, uninterrupted power supply 
arrangements, facilities for speedy repairs 
and maintenance, and quality tooling and 
fixtures. 

Selection of particular CNC machine tools 
required analysis of the components being 
made, existing production methods, 
alternative solutions to achieve new targets, 
different CNC technclogies and the 
available equipment. Following a decision 
in favour of CNC, the user faced three 
scheduling and phasing problems: (1) 
acquiring the hardware and software; (2) 
developing operational capabilities; and (3) 
how to operate the system. Tile particular 
hardware depended on the components to be 
manufactured, the volumes required and 
customers' specifications, especially with 
regard to tolerances. While the CNC system 
was provided by the CNC system 
manufacturer, the interfacing software had 
to be developed by the machine building and 
the user-oriented software, i.e. the part 
programme, had to be developed by the user 
itself. Thus user required tra1nmg in 
dev~1opment of part programmes -one area 
in which developing countries generally did 
not have sufficient expertise. 

The most important operational need was 
capability in setting up CNC machines to 
machine new components. This was time· 
consuming and required considerable 
experience. Similarly maintenance and a 
supply of essential spares bad to be provided 
for. Even in developing countries that 
manufactured CNC machine tools, important 
components such as CNC systems, drive 
systems, ball screws, bearings and measuring 
devices were imported for lack of access to 
the technology involved. The res~lting non· 
off-the-shelf availability of critical 
aggregates could create production problems. 



A training centre equipped with trainee 
CNC machines to devefop operational (i.e. 
production line) skills was necessary so that 
workers, who in India !:!!!!~ !!!~t!y from a 
rural background, could be made more con -
versant with CNC machine tools. Otherwise, 
many had a psychological phobi,. of hand
ling the high technology involved. Training 
was also essential in programming, design, 
production engineering and management. 

The management issues included policy 
decisions concerning the long- term 
technological organization and managerial 
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structur~ of the firm. CNC technology was 
a very powerful and potential technology in 
the hands of managers, but a new manage
ment cultu~e became necessary. If it were 
aappropriately applied and properly 
managed, it produced high profits. If it 
were misma~aged, it could cause extensive 
damage to the organization. The essence of 
success was to keep the machine running all 
the time. Utilization rate should be a 
minimum of 60 to 65 per cent; many had 
achieved 90 to 95 per cent. Machines should 
therefore be run with a minimum of two 
shifts, preferably with three. 

Table 1 
Characteristics or coBYeatio•al Hd CNC machines 

Co•natio•al •adaiaes 

Low investment per unit 

High flexibility 

Poor productivity 

No major change in part manufacturing 
technology 

Delays due to supply problems, especially 
with vendors 

Problems of quality, due to: 
(a) high human involvement 
(b) deterioration of tooling 
(c) administrative problems inherent 

with a larger in-house workforce 

Difficulty in locating vendors for small 
batch quantity, multiple set-upcomponents 

High investment but lower part cost 

High accuracy and repeatability 

Reduced inspection 

Ease of assembly and interchangeability 
Less scrap and rework 

Less material handling 

Less lead time 
Less inventory costs 
High flexibility for design changes 

Design freedom for complex shapes and 
contours 

Reduced tools fixtures 
Better machine utilization 
Better production management and overail 
management and control 
Ability for higher levels of integration 
such as distributed numerical control 
\DNC), FMS, CAD, CAM, CIM etc. 



VI. SELECTED REQUIRf.:!\'aENTS ANO 
T~CHNOLOGY OFFERS OF INDIA 

Areas for collaboration through 
technology acquisition, joint ventures and 
other forms of collaboration in machine 
tools, identified by India in advance of the 
meeting, are listed in annex 1. Technology 
offers included in the presentations of 
India's largest firms and machine tool 
support institution are summarized below. 

India's Central Machine Tool Institute 
(CMTI), Bangalore 1s a Government· 
supported R and D institution serving both 
the private and public sector. Its staff of 
475 (including 136 engint:ers and scientists) 
has developed over 300 products -- from 
conventional, special purpose and CNC 
machine tools and control systems to 
software, acce~3ries, cutting tools and 
productivity aids. Consultancy services 
included product development, 
manufacturing technology and systems, 
selection and implementation of CAD/CAM 
facilities, CNC services (machine selection, 
economics, tooling, programming up to 5· 
axis machines, retrofitting), production 
engineering, automation and flexible 
manufacturing systems, machine structure 
analysis, metallurgical analysis, 
manufacturing technology for granite 
surfaces and modular fixturing. The 
institute undertook inspection, testing and 
performance evaluation, vibration analysis 
and condition monitoring for rreventive 
maintenance and is moving into areas such 
as robotics research, laser machining and 
precision engineering. A project on 
computer integrated manufacturing was 
being implemented with UNDP assistance 
and a centre for cutting tool R and D is 
planned. 

CMTl's technology offers included: CNC 
machines, unit heads, cutting tools, ball 
screws, PC-based CNC systems, 
microcomputer· based NC tap~ preparation 
sy5tems and CNC system software. The 
current training programme comprised 24 
courses for sponsored candidates from the 
engineering industry. In addition, custoir.er· 
oriented courses were mounted in related 
fields and CNC courses were conducted on 
the premises or sponsoring organizations. 
During IMTEX '92, CMTI demonstrated a 
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CNC trainer lathe with a PC· based CNC 
control system featuring simultaneous 
control over two axes. 

HMT, Bangalore, India's largest machine 
tool manufacturer, accounts for two thirds 
of the cc:intry's production and covers 
nearly the complete range of machine tools 
from simple lathes through CNC machines to 
computer-integrated manufacturing systems. 
Its workforce of 30,000 includes 4,600 
engineers. Through HMT (International) 
collaboration possibilities included 
manu factoring know· bow for general 
purpose and CNC machines, training and 
development of technical skills, technical 
services to machine tool plants, 
reconditioning of machine tools and 
feasibility studies for machine tool plants. 
Turnkey projects implemented by the 
HMT(I) projects division included a hacksaw 
blade foundry (Kenya), reconditioning of 
machine tools (Algeria), advanced training 
centre (Malaysia), supply of machines, 
equipment and training software (Islamic 
Republic of Iran), common facility centre 
(United Republic of Tanzania), tra1n1ng 
centre/toolroom (Indonesia) and a defence 
facility (Ethiopia). 

The c1Jllaboration possibilities with the 
engineering firm Batliboi & Co. were found 
both in its machine tool division and reiated 
supporting divisions concerned with 
industrial equipment, industrial controls, 
foundry, hydraulic and electromechanical 
projects and instrumentation, inspection and 
special equipment. Technology oHers 
included conventional and CNC drilling and 
milling machines (including universal 
pattern and bed·type vertical machines), a 
universal portable radial drilling machine, 
several special purpose machines and CNC 
turning centres. These were also available in 
conjunction with CKD and SKD kits. A 
modernized foundry could supply high· 
grade grey iron castings, alloy casting with 
2.S per cent nickel, SG iron castings and 
non· rerrous/non· ferrous alloy castings. 
Batliboi undertook turnkey projects, 
training at is own plants and erection of 
training centres overseas, consultancy 
services and supply of expertise. 

Bharat Fritz Werner (BFW), Bangalore, is 
an lndo-German company with a world· wide 



market in horizontal and vertical machining 
centres, CNC production milling centres, 
special purpose machines and milling 
machines. Designed primarily to cater for 
India's indu.;trial needs and conditions, the 
product range together with BFW's 
experience and expertise was offered 
especially to other developing countries. 
BFW's own R and D yielded a series of 
boring and milling centres, vertical 
machining centres, sophisticated special 
purpose machines with PLC and CNC 
controls, and a .ange of accessories such as 
CNC rotary tables, index tables and other 
items. The company was currently working 
on fle:ible manufacturing syslems and 
computer- integrated manufacturing. 

Technology offers were also made by the 
following companies: 

Auram Engineers consultancy 10 

manufacture of drilling and tapping 
machines; Drillco Hertel - indexable tooling 
(ISO specification plus Fix Perfect tools); 
ELB Sch/if/ (India) - Precision surfac~ 
grinding machines; Expanding Engineers -
technology for pivot bearings, hydraulic 
mandrels and chucks, supply of vertical 
hydraulic honing machines and fixtures; 
Himalaya Machinery plate bending, 
guillotine shearing, press brake and 
sheet/plate levelling machines; Krishna 
Engineering Works coproduction in 
manufacturing rail compartment 
components; Orbital Systems - industrial 
software for automation systems; 
Premier Automobiles -licensing, coproduction 
and joint ventures in shaping and slotting 
machines, vertical lathes and CNC vertical 
turning machi,. -y, vertical and horizontal 
machininf, centres, olaning machines and 
planomillers, horizontal boring machines, 
gear hobbing (conventional and CNC); Raja 
Bahadur Motilal Poona Mills - machine tool 
accessories; Sandvic Asia - training and 
technology for heat treatment, wear parts 
and cutting tools; Shiballoy Multi/ lex -
machinery and know-how for manufacture 
of tungsten carbide rotary and high-speed 
burrs/ files/ cutters; Te/co - special purpose 
machines (including CNC machines), 
transfer lines, material handling systemi, 
general purpose machines, CNC machining 
centres, CNC inline production centres, 
flexible manufacturing systems; Verson 
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lnurnational - metal forming technology, 
expertise and consulting services in design, 
process engineering and manufacturing of 
metalforming equipment (mechanical and 
hydraulic presses), cut-to-length and slitting 
lines, galvanizing lines, roll-forming lines, 
welding machines and coil joining machines. 

VII. RESULTS OF BILATERAL 
DISCUSSIONS ON CO-OPERATION 

PROJECTS 

A total of 39 working agree:nents were 
reached. They included technology transfe;, 
representation of manufacturers abroad, 
potential joint ventures, training, expert 
assistance, R and D cooperation, evaluation 
and rehabilitation assistance, upgrading of 
conventional machine tools and 
establishment of an R and D centre. 

UNIDO together with the Indian Machine 
Tool Manufacturers' Association would 
undertake follow-up activities to promote 
practical realization of the working 
agreements as their resources permit. 

The result of the bilateral discussions arc 
summarized in annex 2. 

VIII. CO~CLUSIONS AND 
RECOMMENDATIONS 

The meeting recognized that although 
India was a developing country, it had 
adequate industrial experience, capability 
and experience of machine tool building to 
share with developing countries, more 
advantageously and efficiently in the 
mutual interest of the developing world. 
Simultaneously w~th importing machine 
tools designs and technology it has been 
building up and developing its own designs. 
Thus India has emerged as one the important 
machine tool producing countries among the 
developing countries of the world who arc 
looking for joint ventures or licenses to 
establish and enlarge the range of tl:cir own 
machine tool building activities. 

The group also acknowledged the success 
of IMTEX 92, which underlined the 
importance of machine tools trade fairs as a 
vehicle for promoti11g intcrnation.l 



cooperation; a number of delegations 
referred to their own national and 
international fairs as further opportunities 
for South-South cooperation. 

Referring to the focus of the meeting on 
production and application of advanced 
machine tools, many countries had 
introduced their advanced technologies from 
abroad. However, special attention had to 
be given to the way in which it was 
imported, digested and assimilated. While 
most technology originated in the 
industrialized countries, there had been a 
breakthrough in export of technology from 
one developing country to another. 
Examples were especially in metalcutting 
machines, measuri g, and cutting tools. 

Developing countries, the meeting agreed, 
could not ignore the world trend to increase 
the use of NC machines and other 
automation equipment. They should also 
enter the field, starting preferably with 
conventional machines and subsequently 
upgrading to NC and CNC machiae tools. 

In particular, CNC technology is powerful 
and potent: if it is appropriately applied and 
appropriately managed can it bring high 
profits. If it is mismanaged it can cause 
extensive damage. Successfully introduced, 
it brings an entirely new work ethos in the 
whole organization. From the design stage 
through process planning, programming of 
tool paths, random sample inspection of 
critical dimensions, to use of stored data to 
produce management reports it makes it easy 
to plan execute, control and manage 
manufacturing schedules to meet schedules 
and raise customer satisfaction. 

Nevertheless, before entering the higher 
technology end of the industry a 
comprehensive evaluation of constraints and 
opportunities should be made. Factors to 
take into account included the si7.e of the 
domestic market, availability of skilled 
personnel, the need to develop a strong R 
and D base, the need for a::. efficient 
network of subcontractors, the correct 
product mix, and the correct balance oi 
government policies that protected the new 
industry in the initial stages or growth while 
stimulating inl:rnational 
competitiveness. 
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In general, joint production and joint ven 
tures played an active part in rc1ising the 
technology and management level of the in -
dustry and improving intrinsic quality and 
the appearance of products. The Govern -
ment played and important role with the 
formulation policies supportive of direct 
foreign investment. 

Liven the similar industrial environment 
and technical compet<...ce, developing 
countries needed to strengthen their 
intercha~ge and cooperation in order to 
make up each other's deficiencie!:, satisfy 
each other's needs and support uch other. 
Collectively, de\·eloping countries' machint> 
tool industries could supply most of each 
other's demand for mechanical machining 
equipment featuring technical flexibility, 
reasonable price, easy operation, simple 
maintenance and well-adapted to developing 
countries' industrial operating conditions. 
Interregional transfer of technology and 
engineering know-how is also significant. 

Transfer of technology among developing 
countries could be at affordable prices 
notwithstanding the fact that these 
technologies were often imported from the 
industrialized countries at exorbitant prices. 
Such transfers should be supported by 
drawings, comprehensive after sales services, 
maintenance programmes and training 
programmes. On-the-job training 
programmes should be arranged to enable 
those who buy machines grown each other to 
operate them with easy. Measures should be 
taken to extend the big time of those 
machines through courses scheduled for 
better application and maintenance. 

Ruomm~ndations 

(1) Building on formal and informal 
contacts established during the mee
ting and at IMTEX 92, the partici
pants should follow up their pre1imi
nary agreements with further n~·go
tiations with c1 view to reaching le
gally bindiag cooperation arrange· 
ments. '.;uch cooperation may bt: 
supported, on request or the 
cooperating partner: by ·rust f!lnd 
arrangements with UHIDO to 
provide for pre· fec.~ibility and 
feasibility studies, i,iudy touri., 



(2) 

(3) 

exchange of experts and training 
arrangements. 
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Cooperation should be promoted 
through the ex1st10g assodations of (5) 
machine tool manufacturers who 
themselves should assist creation of 
new associations where ll.one existed. 
Such cooperation would be 
reinforced by arrangements to link 
the manufacturers associations in an 
interregional network. In the Asia 
region, the machine tool associations 
were already loosely associated but (6) 
they should strengthen their 
cooperation and coordination 
arrangements. 

A key activity of machine tool 
associations was to build national 
data bases enabling them to become 
focal points for the exchange of data 
with other associations and indi -
vidual machine tool manufactures. 

Notes 

Subject to availability of funds, 
UNIDO is recommended to assist in 
this endeavor. 

Cooperation should be promoted in R 
and D for machine tools and U NIDO 
was recommended to arrange a 
follow up meeting among R and D 
institutions along similar lines to the 
present meeting, to compare 
programmes and proposed joint R 
and D activities. 

Complementarity and interregional 
co -operation among selected 
developing countries should be 
vigorously pursued. UNIDO should 
continue to promote regional and 
interregional cooperation in this 
field, nd, subject to funds, organize 
another meeting like the present one. 
UNIDO should also continue to 
provide technical assistance in the 
field of machine tools. 

1. Chapter Ill presents in summary form the plenary paper Assessment of Developing 
Country Criteria for Economic Manufacture and Use of Advanced Machine Tools, by H.C. 
Gandhi. 

2. Chapter IV presents in summary form the plenary paper South-South Cooperation -India's 
Experience in Transferring Machine Tool Technology, by S.M. Patil. 

3. Held in Shanghai, China, 1989, see report PPD.131 (SPEC.). 

4. Chapter V presents in summary form the plenary paper Choice between CNC and 
Conventional Machine Tools: Issues and Guidelines based on Indian Experience, by K.K. Taneja. 

5. The plenary paper included two techno-economic studies. According to one, production 
in batches of 10 involving turning facing, profile, facing and turning, drilling and boring 
on a NC lathe showed savings in manufacture of alloy steel compressor shafts of 90 per cent 
on cycle time and 11.8 per cent on cost, compared to production on centre, turret and copy 
lathes. Machine rates were Rs. 250/- and Rs. 40/ ·/hour respectively. The NC machine 
reduced the number of setups from 16 to 4. In the second study, production of cams for 
folding cylinders ir. batches of IS on a NC showed savings of 80 per cent on cycle time and 
44 per cent on overall cost compared to a conventional milling machine. Machir.e rates were 
Rs. 120/ • and Rs. 30/ · per hour. 
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Annex 1 
Technology sought under collabontion arrangements 

by selected Indian companies 

Metal cutting machines 

- High-precision lathes with or without CNC 
- CNC v~rtical lathes with automatic 

tool/ chuckchnging features and live tools 
- CNC-contro.led EDM machine for die 
making 
- High-precision boring machine 
- CNC ram-type piano-miller with automatic 

tools and attachment changer 
- Grinding centre with automatic wheel and 

job handling 
- High-speed cylindrical erinder, wheel speed 

approx. 100 m/sec 
- CNC internal grinder, turret type with nad 

without automatic wheel changing and job 
handling 

- High-precision creep-feed surface grinder 
with or without CNC 

- CNC crankshaft grinder 
- CNC cam shaft grinder 
- Gea:- grinder with or without CNC 
- Thread grinder with or without CNC 
- CNC jig grinder with whell-changing 

facility 
- CNC EDM with automatic electrode 

changer, high metal-cutting rate (at least 
1000 cu mm/min on steel) 

- Five-axis machining centres 
- CNC toolroom milling machine with 

automatic head changing from vertical to 
horizontal spindle for S-face machining 

- CNC boning machine with auto gauging 
- CNC machining modnles with or without 

tool changer 
- 6-axis articulated robots with sensor- based 

control and artificial intelligence 
- Vision system for robots 
- Robotic welding cells 
- Robotic PCB assembly cell 
- AGVs, tool management software, FMS 

integration software, FMS controller 
- Precision CNC rotary table, precision CNC 

rotary and tilting table 

- Development of various probe; for 
applications, software for general and 
special purpose measurements; high 
precision CMM (accuracy over 0.002 mm 
over 500 mm, resolution 0.0001 mm). 

Metal forming machines 

- High-speed pr~sses (accuracy to be 
improved for carbide dies and with allied 
line automation equipment, i.e. feecler, 
leveller, decoiler, etc.) 

- Presses up to 500 ton and with sreeds up to 
400 spm with flexible automation (AC/DC 
servo feeder, moving bolsters, QDC, stacker 
for finished blanks, automatic strapping 
unit for slackers and others) 

- AC/DC servo feeder up to 250 m/min coil 
handling equipment and decoiler for 32 ton 
x 1830 wide coils; stack strapping, reversing 
handling devices; swing shear tools for 
trapezoidal blanks 

- Link drive D.A. and S.A. presses (up to 2,000 
tons capacity and 1,200 mm stroke) with 
flexible and robotized automation for 
handling systems for toolings, blanks 
interpress transfer and finished parts 

- Transfer presses with multiple slides for 
S.A. and D.A. operation, 2- and 3 ·axes 
flexible (freely programmable) transfer 
feed for handling large family of SM parts 

- Hydraulic, CNC, plasma/laser turret punch 
presses 

- 400 ton and 630 ton high-speed press lines 
for large-sized canisters 

- Hihg-speed coining press line with speeds 
up to 600 spm 

- CNC shearing centres, heavy-duty shears 
and press brakes 

- Presses with 630 ton and higher capacity, 
automated production setups for watch 
cases, automobile parts and other 
applications. 



Annex II 

Results of Bilateral Discussions of Co-operation Projects 

Pro1cct No. Pro1tct Title Pro1ect Soonsor Project Contribut~r Project Descriotion 

INDALGOl Manufacture of 
press brakes and 
guillotine shears 

INOALG02 Representation and 
joint venture to 
lftl.nufacture carbide 
inserts 

Verson International 
Ltd •• India 

Dr:llco Hertel Ltd., 
India 

INOALG03 Representation 5nd Widia (India) Ltd. 
joint venture to 
.. nufacture turning 
and milling inserts 

INDALG04 Representation and PMT-Machine Tool 
joint venture to AutOlft&tics Ltd., 
manufacture Punt, India 
autOlft&tic lftl.chinery 

Entreprise Hationale 
de Production de 
Machine-Outils (Pf«)), 
Algeria 

Entreprise Nationale 
de Production de 
Machi ne-Outi ls. 
Alger1a 

Entreprise National• 
de Production des 
Machines-Outils, 
Algeria 

Verson will send technical and COllll'ltrcial 
presentations to PHO in advance of a visit 
to PHO in April; PHO will send a draft 
contract to Verson. UNIDO support for 
training and supply of experts may be 
requested. 

Representation of the Indian manufacturer in 
Algeria for sale of carbide inse:li, leading 
to a joint arrangewient to transfer technical 
know-how and supply plant and Machinery. 
Drillco-Hertel to sublllit offer and terw1~ 

within 1 month. 

Representation of the Indian supplier in 
Algeria leading to a joint venture to 
Manufacture and sales of turning and 
Milling inserts in Algeria. 

Entreprise National• Representation of the Indian manufacturer 
de Production des in Algeria leading to a joint venture to 
Machines-Outils, manufacture and sell c1111 aut0111ats in 
Algeria Algeria. A preliminary protocol will be 

drafted covering both phases and presented 
at a further meeting in Algeria, to be 
arranged. 

I 
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Proiect No. Proiect Title Pro1etl__Sgonliiol"_ __ Pnl.iecLContrib11tor m- Proiect Descriotion 

INO.\LGOS Representation and Hl1T (International) Entreprise National• Representation of the Indian manufacturer in 
joint venture to LTD., Bangalore de Production de Algeria leading to a joint venture and 1ale1 
.. nufacture ••chine M&chine1--0util1, ~f drills and taps, e1tabli1~nt of a 
tool accessories Algeria foundry and setting up a unit for 

reconditioning ••chine tools. ttfT( I) to 
1ubllit a preli•inary proposal. 

INDIRA06 Training and expert Hl1T (Int~rnational) Tabriz Machine Sazi Upgrading of •anpower through technical on-
assistance to Iran ltd., Bangalore (MST), lsl1111ic Rep. the-job training in HMT or sending HMT 

of Iran engineers to MST. Specific areas will be 
identified by MST and c011111Unicated to 
HMT(I), 

CPRIRA07 Co-operation in Beijing MT Research Tabriz Machine Sazi Iranian identification of engineering 
upgradation of Inst. & Inst. of (MST), Isl1111ic specifications of new products in MST. The I 

Iranian uchine Project Planning & Republic of Iran process of design should be carried out N 
00 

tool products Res.arch jointly by China and Iran in their I 

respective countries. Renovation ••Y be 
assisted wlih studies and proposals 
prepared by the Institute of Project 
Planning and Research. 

INDIRA08 R & D co-operation CMTI Banga 1 ore IDRO Tabriz Metal A te1111 of CMTI e~ecutives to study the 
Working Institute, status of MWRI and suggest a suitable 
Isl&111ic Republic p1ogr111111e for assisting MWRI with 
of Iran training, equipnent and other functions. 



Prottet No· Prpitct T1tlt Pro~t•ct Soonsor Project Contributor Prdtc! D11crtotton 

INDKEN09 Evaluation of a Central Hachine Tool 
foundry and Institute, Bangalore, 
.. talworking factory India 

Ministry of Industry, Sotting up an R I D cell within the East 
Kenya African Foundry Works to identify ar111 

where 110re training ts ne1~ed. whtr• 
quality needs i111prov1111ent, help inert••• 
capacity, and to rtc011111end areas where 
production needs strengthening. 

CPRINSlO Upgrading of 
conventional lathe 
CNC syst• 

Beijing Hachine Tools ASIMPI, Indonesia 
Research Institute 

(1) Modifying conventional lathe frOln 
Indonesia with incorporation of CNC 1yst1111s: 
(2) technology transftr; (3) in asseinbly 
training for CNC Machine tools. 

INOTHAll Technical 
co-opera t1 on 
agrt .... nt 

Verson International Taksin Steel and Taksin Steel and Equip!llent Co. to either 
license or purchase technical know-how frOln 
Verson International to upgrade the 
existing 111nuf1cturtng technology level of 
press Machines. Vtrson International to 
visit Taksin in early April. 

Ltd., India 

INOPHl12 Dtaltrship agre .... nt Orbital Syst ... • 
for 111chine tools/ (BOllbay) PVT lTd., 
11etalfof"lling Electronic• Group 
111chints of Coinpanies 

INDPHI13 Joint venture to Tata Engineering I 
111nufacture Nchh'• loc0110t 1¥11 
tools in the 
Philippin11 

Equipnent Co., Ltd., 
Thailand 

Board of lnvestlntnts 
and Asia Industries, 
Philippin11 

Establishing a dealership in equipnent 
supply, followed by assttllbly of product 
in the Philippines. Provision of 2 weeks 
training within 6 1110nths. 

Board of lnvesblltnts New investlntnt and transfer of technology to 
Philippines 111nuf1cture CNC Machine tools. 

I 
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'r'Cltect No. 'roJecLlill• _ fll'Jrlect Soontor Pro_iect Contributor Pl'o_iect Dt1cJ•iJltion 

INDNEP14 Distributorship PAL Aut01110bile1 Ltd., National Trading Ltd. 
Batliboi, India (NTL), Nepal 

INOIG015 Rehabi H tat ion HMT(I), Ttlco, India Bangladesh Machine 
agre .... nt Tools Factory 

INOURT16 Rthabilitatton of HMT(I), PAL, India Kilt111anjaro Hachint 
KiliM&njaro Machine Tools Co. Ltd., 
Tools Co. UR of Tanzania 

INOUGA17 Sale and transfer of Shiballoy Hultiflt• HC lndustritt Ltd., 
technology for Ltd • , Boinbay K111pala, Uganda 
Nnufacture of 
tungsten carbide 
anc'1lart11. 

INOUGA18 Purchase of boring Oaljett Engineering HC industries Ltd., 
and honing 111achines Workt, India Uganda 

An exclutivt di1tributor1hip for 111achint 
tools fr°" Indian counterparts 1upplitd to 
Nepal, followed by franchitt agr1e1111nt of 
both 111achint tools and aut01110bilt products. 

HMTI to ttnd 1xp1rt1 to BMTF to draw up a 
restructuring plan to rthabilitatt existing 
factory and later divtrtify products. 
Project to bt carried out under joint 
vanture, technical agr1e1111nt or other 
arrange1111nt1. 

Provision of a ntw co-operation partner in 
lathe a11elllbly, Milling Machines, wood-
working 111achint1 1 following a 111arket and 
rehabilitation study. UNIOO to approach 
UNDP Dar-11-Sala&111 to arrange po11ible 
funding. 

(1) Sal• of 111achin1ry for Manufacture of 
tungsten carbide C0111Pontnt1 and ancillaries. 
(2) Technology trar.tftr. 

Supply of vertical fine boring Machin•• and 
hydrault.!: vertical honing Machtntt frOlll 
India to Uganda. 

I 
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Ptq1tct No· Prp1tct Tttlt prg1tct Spgn1or Prpttct Cgntrtbytpr prpttct D11crtpttpn 

INDMl\l19 SIRIM/IATA 
co-operation to 
upgrade their know-
1 edge of aclvaMed 
NOufacturing 
technolOty 

Tata Engineering & 
Locomotive Co. Ltd., 

AMTC, SIRIM, Malay1ta Subject to top 111nag1111ent approval, TATA to 
offer training in the following field1: 
CNC technology, CAO/CAM, 111chi~• tool de1ign 
COlllPUt•r 1t11Ulation, prect1ton 111chtning, 
jtg1 and ft•ture1 design, •achine tool 
retrofitting, robotic technology, 
autOlll&tion, 11echatrontc1, control 
engineering, pla1ttc1 injection 110uld 
design. AMTC (SIRIM) will cover cost of 
travel, board, lodging, training fee1 etc. 

INDML20 AMTC and CMTI 
(India) advanced 
Nnufacturing 
technolOty 
CQ-Gf)eratton 
pcogr_. 

Central Machine Tool AMTC, SIRIM, 
Institute, Bangalore, 

Malaysia CMII to accept an AMTC officer for on-th•
job trafoint at CMII in th• areal of CAO/CAM 
robotics and 111chine too: technologies. CMII 
1110 ii wtlltng to send ••perts to AMT to 
help in upgrade the variou1 technolo1te1 
related to 111chtne tool develoP1119nt. CMII 
will provide training and ••pertt1e, wtth 
f111 to be paid by AMTC. 

India 

INDCPR21 Mutual co-operation IMIM India 
at a11ociatton level 

CMIIA Chtna Coordinated action between the two a110-
ci1tion1 tn regional 111chine tool bodt11 to 
1trengthen bilateral and 11Ulttl1teral 
co-operation at non-govern111ent1l level 
11110ng the Asian developing countries' 
•achin• tool a11ociation1 by (1) ••change 
of infoe11&tton through the 111oci1tion1 of 
111chin1 tool 111nuf1cturer1, (2) 
1trengthtned coordinating body for A1t1 11 

I 
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'rot.ct No. Prot•ct Tith Prot•ct Soonsor Prot•ct Contributor Prot•ct DHcriotion 

INDINS22 Training for 
11anufacturing CM 
special purpose 
•chin• 

IDONIG23 Establishll9nt of a 
R & D untr• 

INOPAK24 Transf•r of 
t•chnology to 
Nnuf&ctur• 
various 11&chin•s 

TELCO India 

UNIDO 

HMTI, TELCO, BAI, 
Batliboi, PMT and 
Parishudh, India 

INOCPR25 R9Prts•ntation for CMTBA, India 
Chi ntst aachi nt 
tools in tht Indian 
aarktt 

ASIMPI Indon•sia 

F9d•r&l Ministry of 
lndustri•s, Nigeria 

Pakistan Machine Tool 
Factory 

national machine tool as1oci1tion1, (3) 
co-operation arrang11119nt1 to support and 
111i1t th• creation of new national 
a11ociation1 of .._chine tool .._nufacturtr1 
in countri•• not y•t having tht111, and (4) 
creation of national databases on aachint 
tool technology and interchange of th•ir 
data through tht national a11ociation1. 

(1) A training progr111111t for 6 f•llow1 for 
6 1110nth1 each, (2) training of 2 engineers 
for 6 1110nths ••ch, (3) ••P•rt1 ••nt to 
Indonesia for a short period, (4) factory 
visits to Ttlco, in order to inert••• 
technical knowledge for Manufacturing CM 
special purpose a1chint1. 

Transfer of technology through provision of 
••Ptrtist and training. 

Transfer of technology and design know-how 
for .._nufacturt of CNC aachint tools, con
ventional gear hobbing a1chint1, cylindrical 
internal grinding •1chint1, special purpose 
.achint1 b11td on 1110dular units, transfer 
lints. 

Grtvt1, Cotton & Co., CMTBA to 1dvi1t which of China's .._chine 
China tools would bt 1uit1blt for Indian .._rktt1 

and assist with their stltction. 

I w 
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Protect No. Protect Title Protect Soonsor PrJ>iect Contrtbutor Pro_tect DHcrtotton 

INDCPR26 Adaphtton of 
ChinHe •chtne 
tools for Indian 
•rktt 

INDCPR27 Transfer of EDM 
technology 

INDCPR28 Us>tradtng ot tool 
and drtll htads 

Technofour 
Electronics, India 

PlfT, lndta 

C .. TA, China 

INDCPR29 Jotnt research and Ctfll, lndta 
develOPNnt tn 
•chine tools 

INDIGDlO Tratntng of 
langladHht 
engtnHrs 

lffTM, lndta 

CffTIA and letjtng Upgrading of conventtonal 11achtne tools 11ade 
Machtne Tool Research tn Chtna by tncorporatton of lndtan NC 
lnstttute, Chtna syste111s to be 1old tn lndta by Technofour. 

CMBTA Chtna 

VIDIA, India 

IHRTI , Cht na 

Bangladesh Machtne 
Tool• Factory 

Tran1fer of EDM htgh technology frOlll IMTRI 
to PlfT. 

Enhanc ... nt of the tooling range frOlll 
lndtan 1ource1 wtth the tntroductton by 
WIDIA (lndta) of tools for 11achtne tool• 
and drtll head1 u1tng 1ynthettc dt11110nd 
(1tngle and polycry1tal) 1upplted by China. 

Vt1it by Chinese delegation to Cffl"I 
tnnedtately following the 111eettng tn New 
Delhi to COlllP•r• R I 0 progr111111es between 
the two tn1tttuttons and outltne 
co-operatton po11tbtltttes. 

Tratntng offered to engtneer1 frOlll 
langlade1h for 11achtne tool develop!IMtnt 
acttvttte1 1ubject to UNIDO or lh-IOP 
a11t1tance. Tratntng 1hould be de1igned to 
rat•• b11tc engtneertng knowledge and 
1ktll1 of langlade1hi. 
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Pro1tct No· Prp1tct Tttlt Prp1tct Sppnapr Prp1tct Cpntr1Jud.pr Prp1tct D11crtpttpn 

CrttlGD31 Training of CHIBA, Chtna 
Banglad11ht 
tngtnttrs 

INDPHl32 Strengthentng of ~ata Engtneertng l 
design tngineering Locci•t iv• 
centrt in the 
PhilippiDH 

INDPHI33 Joint vtnture in WIDIA, lndta 
Nchint tool 
Nnufacturing and 
1111talfon11ing 

PAK9GD34 "rovhton of Pakistan Machine 
1xp1rth1 Tools Factory (PHTF) 

INDIGD35 Manufacture of Batlibot, lndta 
•tlling and drilling 
111chin11 

INOINS41 R1pr111ntation 
in lndon11ia 

AHETELP Macht nt 
Tools, India 

Banglad11h Machtnt Tratntng offtrtd to 1ngtn11r1 frOlll 
Tools Factory Bangladesh for 111achint tool d1v1lop1111nt 

acttvttt11, subject to UNIDO or UNDP 
a11t1tanc1, d11tgntd to upgrade baste 
enginetrtng skills and knowledge tn 
Bangladeshi factories. 

Board of lnve1t ... nt1, Supply of long-ten11 experts to upgradt the 
Phtltpptn11 knowledgt and provtdt technir.al know-how to 

Phtltpptno Machine builders. 

Board of lnve1t...nt1, Hanfuacturt inthe Phtltppin11 of 1111tal-
Phil tppints 

Bangladesh Machine 
Tools Factory (BHTF) 

Bangladesh Machine 
Tools Factory (BHTF) 

ASIHPI, lndon11ta 

fon11tng and rtvetting Machine. 

PHTF to 11nd a t1111 of experts to exchange 
ideas and a11111 technology r1qutr11111nt1 to 
upgrade BHTF. 

Batliboi to undertake 1tudi11 in support of 
technology transfer to BHTF for Manufacture 
of 11l1ct1d Milling and drilling Machtn11. 

Ttchntcal co-operatton and/or r1pr111ntatton 
to lndon11ia for 63-ton pr111. 

I 
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Annex 3 
List of Participaats 

Overseas 

ALGERIA 

Mr. Salim Noui, • President Directeur General 
Entreprisc Nationale de Production des 
Machines-Outils 
PMO B.O. 159 Oued Hamimime 
Constantine 

Tel.: 04987030 
Telex: 92 840 
Fax: 04986337 

BANGLADESH 

Mr. Khalilur Rahman,• Managing Director 
Bangladesh Machine Tools Factory 
Dhaka 

CHINA 

Mr. Liang Xunxuan, • President 
China Machine Tool & Tool Builders' 
Association (CMTBA) 
26 South Yue Tan Street 
Beijing 100825 

Tel.: (01) 863767, (01) 8032516 
Fax: (01) 8032517 

Mr. Yan Kebiao, Director 
No.6 Institute of Project Planning and 
Research 
The Ministry of Machinery and Electronics 
Industries 
191 Zhongyuan Road, Zhengzhou, Henao 

Tel.: 771136, 772667 (Home) 
Telex: 46051 
Fax: 0371 - 448091 

Mr. Shen Fujin, Chief Engineer 
Beijing Machine Tool Research Institute 
(BMTRI) 
P. 0. Box Beijing 3457 
Miyun, Beijing - 101512 

Tel.: 9924048, 9923752 
Telex: 20099 
Fax : (01) 3017831 

• Head of delegation 

INDONESIA 

Ir. Socgiharto, • Chairman 
Indonesian Machine Tool Industries Assoc. 
(ASIMPI) 
172, JI. Kramat Raya 
Jakarta Pusat 10430 

Fax: 021-360 552; 021-385 7429, 326013 
Tel.: 021-321618 
Telex: 61243 IMPI JK IA 

Mr.Nugraba Sockmawidjaja, Head 
Sub- Directorate for Production Development 
Directorate General for Machinery 
Basic Metal and Electronic Industries 
Ministry of Industry 
JI. Gatot Subroto Kav. 52-53 
Jakarta 12950 

Phone : 511893 
Fax: 512978 

ISLAMIC REPUBLIC OF IRAN 

Mr. Mostafa Malayeri, • Vice President 
IDRO 
Tehran 

Telex: 213268 idro ir 

Mr. Mohammad Hasbemi Sabet, Assistant 
Managing Director 
Machine Sazi Tabriz 
Tabriz Machine Tools Manufacturing Co. 
P.O. Box 518/183 
Tabriz 

Fax: 581453 
Telex: 412015 SAZI IR 

KENYA 

Mr. Daniel Omondi Ogolla, • Engineer 
Ministry of Industry 
P.O. Box 30418 
Nairobi 

Tel.: Nairobi 340250-6 
Telegramm: INDMIN, Nairobi 



MALAYSIA 

Mr. Yahaya bin Ahmad,• Head 
Advanced Manufacturing Technology Centre 
Standards and Industrial Research Institute 
(SIRIM) 
Persiaran Dato Menteri, Section 2 
P.O. Box 7035 
40911 Shah Alam 
Selangor Darul Ehsan 

Tel : (03) 5592601/5591630 
Telex : SIRIM MA 38672 
Fax : (603) 5508095 

NEPAL 

Mr. Amar Bahadur Karki, • General Manager 
National Trading Limited 
Teku 
Kathmandu 

Cable: NATRELI 
Telex: NP 2211 NATRAL 
Fax: 225151 
Tel: 227924, 227663 

NIGERIA 

Mr. Olusola Abiodun Kayode, • Assistant 
Director 
Federal Ministry of Industries & Technology 
Old Secretariat, P. M. B. 85, 
Garki - Abuja 

Fax: 09-2341919: 2341690 
Tel: 09-2341721 ext 294 

PAKISTAN 

Mr. Sikandar Saleem Khan 
General Manager Production Services 
Pakistan Machine Tool Factory Ltd. 
Landhi, 
Karachi - 75030 

Tel : (92-21) 7738223. 7738854-55 
Telex : 25300 
Fax : (92-21) 7738123 
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PHILIPPINES 

Mr. Cesar Mendigo,• Division Chief 
Metals and Engineering Department 
Board of Investments 
Sen. Gil J. Pauyat Avenue 
Makati, Metro Manila 

Mr. Pacificador Director, President 
Metalworking Industries Association of the 
Philippines 
55 Kanlaon St. 
Mandaluyong, Metro Manila 

Mr. Raul Consunji, President 
Asia Industries 
2281 Pasong Tamo 
Makati, Metro Manila 

THAILAND 

Mr. Viral Tandechanurat,• Deputy Director 
Metal Working and Machinery Industries 
Development Institute 
Department of Industrial Promotion 
Ministry of Industry 
Soi Tri Mit, Kluay Nam Thai 
Ramz 4 Road 
Bangkok 10110 

Tel.: 381-1051-6 
Fax: 381-1812 

Mr. Thotsaporn Kunahirunkanok, Manager 
Taksin Steel and Equipment Co., Ltd. 
32/ 1 Takin Road, Doakhanong 
Bangkok 10150 

Tel.: 468-1521, 468-0285, 468-9251 

UGANDA 

Mr. E.N. Muwanga, • Managing Director 
M.C. lndu~tries Limited 
Uganda Machinery Sales Representative 
P.O. Box 6067 

Cable: MCICO 
Tel : 233385 I 234170 



UNITED REPUBLIC OF TANZANIA 

Mr. Goodluck William Ndcsokia, • Director 
Industrial Development 
National Development Corporation of 
Tanzania 
Dar cs Salaam 

UNIDO 

Mr. Hans Fritz 
Senior Industrial Development Officer 
Engineering Branch 
Department of Industrial Operations 
A-1400 Vi.:nna, Austria 

Mr. Peter Ellwood 
Industrial Development Officer 
Section for Economic Co-operation among 
Developing Coubtries 
Departmect of Programme and Project 
Development 
A-1400 Vienna, Austria 

Mr. H.C. Gandhi, Member 
Public Enterprises Selection Board 
Block - 14, 
Public Enterprises Bhavan 
C.G.O. Complex 
Lodi Road, 
New Delhi - 110003 
India 

Tel : 360314 

Mr. S.M. Patil, Industrial Consultant 
Parijat 
58/2 Palace Cross Road 
Bangalore 560 020 
India 

Tel.: 360829 (residence); 235085 
(office) 

Mr. K.K. Taneja 
Deputy Director General 
DGTD 
Ministry of Industry 
New Delhi, India 
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India 

Mr. Y.D. Dharmadhikari, Partner 
A uram Engineers 
383 Hingne Khurd 
Sinhad Road 
Pune - 411051 

Mr. N.G. Kudva N.G., Joint General Manager 
HMT 
36, Cunningham Road 
Bangalore 560052 

Mr. Metha Satish, Managing Partner 
Modern Machine Tools 
C-5 Pannalar Silk Mils Compound 
L.B.S. Marg, Bhandup (W) 
Bombay Y - 19 

Mr. Kalra Suraj 
Heatley and Gresham India Ltd. 
E-47 /4, Okhla lndl. Area Phase II 
New Delhi, 110020 

Mr. Balakrishnan N. Nirmal 
ELB Schliff (India) Ltd. 
Precision Surface Grinding Machines 
37, Gubwadi, Opp Tube Co. 
Old Padra Road 
Baroda 390020 

Mr. S.M. Satztagi GD Manager 
Bharat Fritz Werner 
Pcenya, Yeshwanth Pur P.O. 
Bangalore 

Mr. D.C. Jisbipura, Marketing ExecutivP. 
Himalaya Machinery Pvt Ltd. 
608, GIDC Makapura Ind. Area 
Baroda 390010 

Mr. S.B. Rai, General Manager 
Bcco Engg. Co. Ltd. 
2317 Delhi Matbura Road 
Ballabgarh 121004 

Mr. B.R. Rao, General Manager Marketing 
and Exports 
PMT Machine Tool Automatic Ltd. 

Mr. Ramamurthy K., Director 
A K Hileck Machines Pvt Ltd. 
24, East Link Rd., A, Malleswaram 
Bangalore 560003 



Mr. Rao A. Madhava, Director 
A K Hileek Machines Pvt Ltd. 
24, East Link Rd., A, Malleswaram 
Bangalore 560003 

Mr. R. Prabhakar, Engineer Marketing 
ACE Designers 
Plot No. 533, 10th Main Road, IV Phase 
Peenya Ind. Area 

Mr. B. G. Kemshetti 
Director 
Central Machine Tools Institute 
Tumkar Road 
Bangalore - 560022 

Mr. Sharad Bhatt 
Managing Director 
Imanes Pvt. Ltd. 
94, S. V. Road, Erla 
Bombay - 400056 

Mrs. A. Dash, Director 
Shiballoy Multiflrx Pvt. Ltd. 
101, Urmilla Sahar Road 
Andheri East 
Bombay - 400069 

Mr. R. P. Mukherjee 
Deputy General Manager (Tech.) 
The Raja Bahadur Motilal 
Poona Mills Ltd. 
5 R.B.Motilal Road 
Pune - 411001 

Tel : 666211 
Telex : 0145-304 

Mr. S. C. Sachdev 
Marketing Manager 
BECO Engineering Company Ltd. 
23/7 Delhi Mathura Road 
Ballabgarh - 121004 

Mr. H. A. Katib 
Senior Sales Manager 
PMT Machine Tools Automatics Ltd. 
Bell Building, Sir P. M. Road 
Born hay - 400001 

Mr. Subhas Manga, Director 
Ameteep Machine Tools Pvt. Ltd. 
5th Floor, Surya Kir.tn Building 
19, Kasturba Gandhi Marg 
New Delhi - 110001 
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Tel : (011) 3313872, 3313873 
Telex: 031-65276 
Fax : (011) 8255919 

Mr. H.B. Irani, Marketing Manager 
Drillco Metal Carbides Ltd. 
1187 /59, Motwani Chambers 
Jangli Maharaj Road 
Shivaji Nagar 
Pune - 411 005 

Tel : 51902/54232 
Telex : 0145-7705 

Mr. N. Sri Hari, General Manager 
L. M. W. Ltd 
Arasur 
Coimbatore - 641407 

Tel : 88528, 88529 
Telex : 0855-409 

Mr. P. Ganesan, Manager Systems 
L. M.W. Ltd 
Arasur 
Coimbatore - 641407 

Tel : 88528, 88529 
Telex : 0855-409 

Mr. T. Bhavani Shanker, Joint General 
Manager 
HMT (International) Ltd 
17 Ali Asker Road 
Bangalore - 560052 

Tel :812-264163/200035 
Telex :845-8074,845-2663,845-8728 
Fax :91-812-267053 

Mr. D. Banerjee 
Heatley Gresham India Ltd. 
E-47/4, Okbla Industrial Area fhase II 
New Delhi - 110020 

Mr. Raj Khanna 
Heatley Gresham India Ltd. 
E-47 /4, Okhla Industrial Area Phase II 
New Delhi - 110020 

Mr. S. K. Trehan 
Heatley Gresham India Ltd. 
E-47/4, Okhla Industrial Area Phase II 
New Delhi - 110020 



Mr. M. R. Chaltraborty 
Heatley Gresham India Ltd. 
E-47 /4, Olthla Industrial Area Phase II 
New Delhi - 110020 

Mr. Anup Verma 
Heately Gresham India Ltd. 
E-47/4,0khla Industrial Area Phase II 
New Delhi - 110020 

Mr. Suraj Kalra 
Heatley Gresham India Ltd. 
E-47 /4, Okhla Industrial Area Phase II 
New Delhi - 110020 

Mr. D. V. Sobba Rao, General Manager 
H. M. T. Ltd. 
Jeevan Tara Building 
5, Parliament Street 
New Delhi - 110001 

Tel : 351179/ 345542 
Telex : 031-65645 
Fax :91-11-351671 

Shri Pravin V Dhole, Partner 
Tech no four 
45, Ambedkar Road 

Nr. Sangam Bridge 
Pune - 411001 

Fax :0212 -664722 
Tix : 0145 - 7394 

Mr. Raj Sharma 
Pb. Small Industries and Export Corporation 
Ltd. 
Batra Building 
Sector 17 
Chandigarh 

Mr. Aswathnarayana, General Manager 
Batliboi & Co. Ltd 
Jeevan Vihar 
P. 0. Box No. 20 
Parliment Street 
New Delhi 

Mr. A. K. Chabbra 
Pb. Small Industries and Export Corporation 
Ltd. 
Batra Building 
Sector 17 
Chandigarh 
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Mr. K. P. Chander, Divisional Manager 
WIDIA (I) 
Tumkar Road 
Bangalore - 560073 

Mr. C. S. Vijendra Rao, Manager - SPM 
WIDIA (I) 
Tumkar Road 
Bangalore - 560073 

Mr. K. S. Minhas, Managing Director 
XLO Machine Tools 
P. 0. Box No. 25 
Off. Pokharan Road No. 2 
Thane - 400 061 
Bombay 

Tel : 534 36 11/4 
Telex : 011-71976 

Mr. Nagaraja Shelly, Chief Executive 
Sonalkar International 
Post Box No. 24 
P. E. Road 
Harihar - 577601 

Mr. Gerrard Thomas, Gerrard Plasma Systems 
P. Ltd. 
Shamrock, Plot No. 70 
T. P. S. IV 
1st Road, Bandra 
Bombay - 400050 

Mr. Gopal Kurse, Managing Director 
ELB Schliff (India) Ltd. 
Precision Surface Grinding Machines 
Nirmal, 37, Gubwadi 
Opp Tube Company 
Old Padra Road 
Baroda - 390020 

Mr. S. M. Astztagi, General Manager 
Bharat Fritz Werner 
Peenya, Yashwanth Pur P. 0. 
Bangalore 

Mr. T. Subramanian, D. G. M. (Designs) 
Bharat Fritz Werner Ltd 
Peenya, Yashwanthpur P. 0. 
Bangalore - 560 022 

Tel : 91-812-395221/395745 
Telex : (0845) 5046 
Fax : (91-811) 3Q4816 



Mr. D. C. Joshipura, Marketing Manager 
Himalaya Machinery Pvt. Ltd 
608, G I D C Makapura Ind Area 
Baroda - 390010 

Mr. N. Ramanathan, Chief Executive 
Beco Engineering Company Ltd. 
23/7 Delhi Mathura Road 
Ballabgarh - 1210\.'4 

Mr. S. B. Rai, General Manager 
Beco Engineering Compnay Ltd. 
23/7 Delhi Mathura Road 
Ballabgarh - 121004 

Mr. M. K. Iyer, Vice President 
Gremach C.N .C. 
Madras 

Mr. S. Ramaswamy 
Premier Automobiles Limited 
Machine Tool Division 
Chinchwad 
Pune - 411019 

Tel : 775161-6 
Telex : 0146-244 
Fax : (0212) 776184 

Mr. M. P. H. Deshpande, Sales Manager 
(Exports) 
G.M. 

Mr. Harjit Singh 
Batliboi & Co. Ltd. 
Jeevan Vihar 
P. 0. Box No. 20 
Parliament Street 
New Delhi - 110001 

Mr. T. K. Miura, Asst. General Manager 
Perfect Machine Tools Co. Ltd. 
Bell Building, 
Sir P. M. Road 
Bombay - 400001 

Tel : (022) 2872211/2 & 2872248 
Telex : Q!H!-3155 
Fax :09122-2872248 

Mr. G. P. Doshi, Technical Director 
Perfect Machine Tools Co. Ltd. 
Bell Building 
Sir P. M. Road 
Born bay • 40Cl001 

Tel : (022) 2872211/2 & 2872248 
Telex : 0118-3155 

Fax :09122-2872248 

Dr. B. Ramesh Rao, General Manager 
(Marketing & Exports) 
Perfect Machine Tools Co. Ltd. 
Bell Building 
Sir P. M. Road 
Bombay - 400001 

Tel : (022) 2872211/2 & 2872248 
TeleA : 0118-3155 
Fax :09122-2872248 

Mr. Krishan Kully, R~gional Director 
Verson International Ltd. 
60, Wellington Street 
Richmond Town 
Bangalore 

Mr. Rashmin D. Shah, Director 
Oriental Machine Tools Co. 
13, Nagdevi Street 
Bombay - 400003 

Mr. B. Dash 
Shiballoy Multifex Pvt. Ltd. 
101, Urmilla, Sahar Road 
Andheri (East) 
Bombay 

Mr. Parmajit Singh, Managing Director 
Orbital Systems Bombay 
F-19, MIDCM Street No. 18 
Satpur, Nasik • 422007 

Mr. Vindo Wahi, Sales Executive 
Krishna Engg. Works Pvt. Ltd. 
Ladowali Road 
Jalandhar • 1 

Mr. Mukesh Chelan, Partner 
Expanding Enginec: .s 
C-94, Dyavasandhara Ind. East 
White Field road 
Bangalore - 560048 

Mr. Vijay Munshi, Manager (Human 
Resources) 
Tata Engg. Loco Co. Ltd. 
PiLJpri 
Pune 

Mr. Y. D. Dharamadbikari, Partner 
Auram Engineers 
383 Hingne Kburd 
Sinbad Road 
Pune · 411051 



Mr. S. G. Pradhan, Senior Sales M"nager 
Perfect Machine Tools Pvt. Ltd 
Bell Building, Sir P. M. Road 
Bombay - 400001 

Mr. N. Venugopal, General Manager 
(Corporate Office) 
L MW Ltd 
2249 Trichy Road 
P. B. No. 1812 
Singana Ilur 
Coimbatore 641005 

Mr. Amit Sengupta, Sales Manager (MTD) 
L MW Ltd 
2249 Tricby Road 
P. B. No. 1812 
Singana Ilur 
Coimbatore - 641005 

Mr. N. G. Kudwa 
J.G.M 
H.M.T 
36 Cunningham Road 
Bangalore - 560052 

Mr. M. S. Parthiv, D. G. M. 
H.M.T. 
36 Cunningham Road 
Bangalore - 560052 

Mr. Satish Meb, Managing Director 
Modern Mahine Tools 
C-5 Pannalal Silk Mills Comp. 
L.B. S. Marg 
Bhandup 
Bombay -19 

Mr. Sanjiv Bawa 
Pb. Small Industries & Exports Corporation 
Batra Building 
Sector 17, 
Chandigarh 
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Annex 4 
Work Programme 

Monday, 9 March 1992 

Opening ceremony 
Election of offic~rs 
Presentation and discussions of UNIDO 

technical assistance programme 
in the field of machine tools 

Presentation and r~iscussion of assessment of 
developing countries criteria 
for e!:onomic manufacture 
and use of advanced machine 
tools 

Presentation and discussion of guidelines 
based on Indian experience to 
assist developing country users 
and c.anufacturers in choosing 
between conventional and 
automated machine tools 

Presentation and discussion of 
identification of South-South 
co-operation possibilities with 
special consideration of the 
experience of India in 
transferring machine tools 
technolQgy 

PresentatiC>n and discussion of Indian 
national papers by Indian machine tool 
manufacturers 

Tuesday 10 /,{arch 1992 

Presentation of UNIDO programmes of 
ECDC and TCDC in c;upport of 
enterprise and institution co
operation in the field of 
machine tools 

Presentation of country papers on national 
development in machine tools and 
possibilities for co-operation with 
other developing countries 

Wednesday 11 March 1992 

Organized visit to the Indian Machine Tool 
Exhibition (IMTEX '92) in 
small groups 

Bilateral negotiations guided by UNIDO 
staff and IMTMA 

Thursday 12 March 1992 

Continuation of bilateral negotiations 

Friday 13 March 1992 

Organized factory visits to Escorts and 
Parishud Yantra Nigam, Ghaziabad 

Saturday 14 March 1992 

Discussion of recommendations 
Meeting conclusions and closing ceremony 
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Annex 5 
Formal papen pnHatri or 

maft available ror tile meetiag 

UNIDO technical assistance in the field of 
machine tools (UNIDO Secretariat) 

ECDC and TCDC: UNIDO programmes in 
support of enterprise and institution co
operation in the field of machine tools 
(UNIDO Secretariat) 

Assessment of developing country criteria 
for economic manufacture and use of 
advaoc;!d machine tools (UNIDO 
consultant) 

South-South co-operation - India's 
experience in transferring machine tool 
technology (UNIDO consultant) 

Choice between CNC and conventional 
machine tools: Issues and guidelines based 
on Indian experience 

National papers 

Bangladesh - A report on Bangladesh 
machine tools industry 

Algeria - The machine tool industry in 
Algeria - present state and prospects 

China - Machine tool and tool industry in 
China 

Iran - Development of machine tool 
industries in Islamic Republic of Iran 

Indonesia - Indonesian machine tool 
industry 1992 

Kenya - Machine tool industry in Kenya 

Malaysia - Strengthening of advanced 
manufacturing technology centre 

Nigeria - Towards achieving self-reliance 

Nepal - Machille tool inductry in Nepal 

Pakistan - Machine tool industry in Islamic 
Republic of Pakistan 

Philippines - The machine tool industry in 
the Philippines 

Thailand - Machine tool industry 10 

Thailand 

Tanzania - Development of the machine 
tools industry in Tanzania 

Background papers 

Metalworking and machine tools 
industries - programme of the unit (UNIDO 
Secretariat) 

The world machine tool industry (UNIDO 
Secretariat) 

Regional study on the machine tools 
industry in Asia: the case of India (UNIDO 
Secretariat) 

Conditions of entry and measures to 
promote competitive local production and 
effective utilization of machine tools 
(UNIDO Secretariat) 




