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1. INTRODUCTION

During the f i r s t  quarter of this century, the fact that industrial 

development can be helped and stimulated by sc ie n t if ic  and industrial 

research has been recognized by industrial .nanagement as well as by 

government authorities. There are many successful exairmles, especially 

in industrialized countries, proving this statarent. However, industrial 

research and development is re lative ly  new in developing countries, and 

offer services not too different from one country to another, since the 

goals c* industrialization programmes are more or lass similar; namely, 

more local manufacture, greater d iversification of products, mors 

eff ic ient production and better competitive market position both at home 

and abroad. Since these countries face similar handicaps, research 

institutes are called upon to f i l l  in similar gaps in the industrialization  

process. This is the rationale for the co-ooeration among the metallurgical 

research and development centres, and therefore for this workshop.

2. .MARMARA SCIENTIFIC AND INDUSTRIAL RESEARCH INSTITUTE (MSIRI or NR I)

MRI is founied by the Sc ientific  and Technical Research Council of 

Turkey (T0BÎTAK). The Council, which is connected with the Office of 

Prime Minister, owes its  existence to a special law enacted in 1963.

Science Board, which is the highest decision making body of the Council, 

decided in 1966 to set up a research institute to promote industrial 

development in Turkey, through sc ie n t if ic  and industrial research. In 

1968 research units were organized at Turkish Universities to form the 

nuclei of the future departments of the Institute. These were the 

Materials, Electronics, Industrial Chemistry, Nutrition and Food Technology , 

Applied Physics, Applied Mathematics, Operations Research anu Mechanical 

Engineering Research Units. Until the Institute became operational in 

late 1972, these units made surveys of Turkish Industry, helped in the 

design of Institute buildings and laboratories, prepared specifications 

for the equipment to be purchased, and solved small problems of the 

industry by trouble shooting and consultation. When these units started



to move in to the newly bu ilt  institute buildings f i r s t  few years were 

occupied with the act iv it ies  of commissioning of equipment and labora

tories, cultivating industrial contacts, starting research projects 

both in-house and sponsored. Since then MRI developed very rapidly. 

Number of s ta ff  rose from less than 100 to more than 500.' With the 

addition of new buildings closed office and laboratory area increased 

from approximately 4000 to 32000 sq. meters. Institute is multi

disciplinary in its  organization comprising six research departments 

in the fie lds of Materials, Electronics, Industrial Chemistry, Applied 

Physics, Applied Mathematics and Operational Research. Mechanical 

Engineering Research Department could not be started mainly because of 

financial d if f ic u lt ie s .  The objectives of the Institute set forth in 

its  by-laws can be sunmed up as follows:

(a) To create competence in particular disciplines or in terd isc i

plinary areas;

(b) To undertake research for the development of new materials, 

products, processes, methods, technological system, and 

management systems;

(c) To provide conditions for successful application of research 

findings;

(d) To provide general services to the industry;

(e) To train and educate research and technical personnel.

(f) To undertake a ll other work necessary for the sc ie n t if ic  and 

industrial development of the country.

To achieve these goarTr'the Institute has a matrix type of organiza

tion and works on project basis. In this system boundaries between 

research departments are eliminated and unification towards a common 

goal, which allows optimum utilization  of resources, is emphasized.
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Presently total personnel of the Institute is 520; out of which 

160 are research staff  with university degrees, 110 are research 

technicians and 250 are support personnel covering administrative 

staff of 50, construction and maintenance technicians of 45, service 

personnel of 85, the rest being comprised of central workshop techni

cians, drivers, and others.

.MATERIALS RESEARCH DEPARTMENT (MRP) AT MSIRI

3.1. Establishment and Development of the Department

The Department was started in mid 1968 by the present speaker 

and the author of this paper. The sta ff  before January 1973, when 

the present premises at Gebze were taken into service, was kept 

below 10. They were occupied with the industrials surveys, prepa

ration of technical and architectural specificat’ ins for the planning 

and building of present department f a c i l i t ie s  av. Gebze, ordering and 

purchasing of equipment.

While the Mate :als Research Department was housed at the 

Technical University of Istanbul as a guest unit, ar; application for 

technical assistance was made to the United Nations Industrial Devel

opment Organization (U.'.’ 100) in 1971 and renewed in 1972. After a 

preparatory period of nearly three years this technical assistance 

became operational in 1974 within the framework of F irst  Country 

Programme. With the inputs of both th  ̂ Government, and that of UNIDO 

the Department developed rapidly. The sta ff  doubled in 1974 ar.d 

reached 40 in 1975. With thn addition of nearly 10 members during 

the each following year, this figure grew to 70 in 1978 when phase 

of UNI00 technical assistance continued into a second stage of five  

years with the inauguration of Second Country Programme, 1978-1932. 

Staff members reached its maximum of 90 in 1380, but receded back 

to 82 in 1981, due to po lit ica l and economic c r is is  preva.ling in 

those years. Out of those 82 members 37 ara research staff with 

university degrees (10 Ph.D.'s, 21 M.S.'s and 6 b.S.'s) 40 are 

research technicians of various levels ano 3 are secretaries.



Administrative work is taken up by the central administration of the 

Institute described above, in Section 2.

The closed area of the Department consisted of a four

story theoretical studies and administration building of 19CC sq. 

meters surface area an da 5000 sq: meters standard laboratory building 

at the beginning. With the completion of a high bay building of 1500 

sq. meters suitable for p ilo t plant type research, in 1975, closed 

area reached 8500 sq. meters. Presently two p ilo t  plant buildings 

each of 500 sq. meters are under construction. When these buildings 

are taken into service in mid 1982, total area of the Department will 

be nearly 9500 sq. meters.

3.2. UNIDO Technical Assistance Programmes Jurlno the Development 

of the Department

After the brief description of MSIRI and MRD we shall take up 

the UNIDO technical assistance to MRD in detail and try to describe 

how i t  was instituted, managed and what were the results obtained, 

so far , with one more year to go, before i t  phases out at the end of 

1982 along with the Second Country Programme.

F irst  application for such an assistance was made it  1971 arid 

renewed at 1972 at a new form. Project document was prepared oy two 

UN experts and was scrutinized later by a third UN-expe?-t. Technical 

Assistance programme was approved under the code rjrnber DP/TUR/77/020 

in early 1974 and became operational with the arrival of f i r s t  Project 

Manager Mr. G. Manning, from Battel Memorial Institute, Columbus, Ohio 

U.S.A, The author of this paper being his counterpart as National 

Project Director. A novel feature of implementation in this phase was 

after one year of operation, combining the responsibil¡ties of UN 

Project Manager and National Project Director under a new, and honorar 

t i t le  of Project Co-ordinator. Thus Project Director continued the 

implementation of the Project on behal* of both UNIDO and Turkish 

Government. Total UNDP con t r ibu t ion  to QP/TUR/72550 amounted, in i t s  

rev i sed form, to 2 675,752.13. The f i r s t  phase being brought to a
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successful conclusion; Turvish Government (State Planning Organiza

tion), UNOP and UNIDO, encouraged the Project Co-ordinator to prepare 

a project document for a possible second phase technical assistance 

to be based on p ilot plant scale research in the f ie ld  of materials 

and manufacturing processes. This second prase was approved by the 

parties concerned as UNIDO Project DP/TUR/77/020, which was imple

mented by the present Project Co-ordinator, again honorarily, in 

January 1978. UNDP contribution in this phase is foreseen at 2 

1.181.580.- The second phase is at its  fourth year at present, and 

will phase out next year, at the end of 1982. Below the objectives, 

inputs, outputs, of botli and f i r s t  and second phase technical assist

ance programmes w ill be described in greater deta il.

4. UNIDO TECHNICAL ASSISTANCE PROGRAMMES AT MARMARA RESEARCH INSTITUTE

As described brie-ly  in paragraph 3.2. technical assistance was 

started in 1974 with a three year programme DP/TUR/72/550 which 

constituted the f i r s t  phase, when a second phase programme 

DP/TUR/77/020 of five years was approved and became operational in 

January 1978. Total UNDP inputs for the f i r s t  phase being 2 675,752.13 

and for '-e second phase 2 1 ,181 ,580.- Thus total technical assistance 

forsec fry- the Materials Research Department is 2 1,857,332.13. 

Government .nputs to these projects were TL 42,480,000.- and T!. 

150,382,000.- respectively. Below these projects are taken up sepa

rately.

4.1. UNIDO Project No. DP/TUR/72/550/1/01/37 Entitled "Assistance

to Marmara Scientific  and Industrial Research Institute, Gebze"

The long range objective of this project was "to provide a 

fa c i l i ty  in Turkey to carry out technical services, trouble shooting 

and quality control for companies and industrial uapartments using, 

producing or concerned with industrial materials including plastics, 

ceramics, composit materials, metals and metal products". The imme

diate objectives was defined, in brief, as "to strengthen the oper

ation of the Unit ( i .e .  Department) by the input of experience and 

instruction provided by international experts, by training of the



Turkish Scientists, by the input of equipment to be integrated to the 

fa c i l i t ie s  already provided by the Government of Turkey".

As with every UNIDO project three major components of this project 

are (a) Experts, (b) Equipment, and (c) Training. However, in this 

phase an important activ ity  took place, in the, (d) subcontract componen 

the final figures for expenditures in these components and their ratios

in the total UNDP input ares as follows;

(a) Experts % 116,169.88 17 %

(b) Equipment % 374,366.23 55 %

(c) Training % 42,175.19 6 t

(d) Subcontract % 124,460.00 18 %

Equipment provided in the f i r s t  phase consisted of an automatic 

Erichsen sheet metal testing machine, Model 142-40, a high Frequency 

induction furnac-, 100 kW solid state generator with three melting 

crucibles of 90, 60, 30 Kq steel capacities: a 100 tons Universal 

Testing Machine, a 20 tons electro-hydraulic servo-controlled close- 

loop MTS testing machine, a H ille  "Experimental" Rolling M i l l ,  fu lly  

instrumented, 2 high and 4 high ro l ls ,  100 tons ro lling  load, for hot 

and cold ro lling , a reheat furnace, 54 kW, open at both ends, maximum 

operating temperature 1280 °C, and a Peugeot 504 station wagon. Expert 

and consultant component amounted to 34.2 m/m's. Training component 

was used as "mission oriented", so that trainees were sent for short 

periods ranging from one to 4 months, to be trained in a particular 

process, technique or s k i l l  whihc was put into use at the Department 

imnediateiy after their return. The sub-contract enabled the young 

Department to undertake a major project, in collaboration with Metal

lurgical Institute Hasan Brkic, Zenica, Yugoslavia: entitled "Improving 

tne Process and Quality Control System of Karabiik Iron and Steel Works". 

The three year project started in the f i r s t  phase continued into the 

second phase and resulted in a 666 pages f inal report in 6 volumes, 

which is under implementation presently. Karabiik paid the equivalent 

of $ 350,000.- to MPD for this project. Another major project under

taken in 1975 by MRD was the "Beneficiation of Pyrice Calcines of 

Turkish origin", sponsored by Etibank for approx. ¡5 400,000.- Project



lasted 4 years and covered labo-atory as well as p ilo t plant scale 

testing. This project is also at the implementation stage. Other 

achievements of this phase include "Prototype Production of Arc 

Furnace Electrodes from Cast OFHC Copper", "Silver-Cadmium E le ctr i

cal Contact Material Development, "Non-Destructive Testing of 

Bosphorous Bridge", "Corrosion Control of Bosphorous Bridge",

"Development of Dental Amalgams", surveys of "Turkish Bentoni' ^

Clays" a.id of "Turkish Foundry Sands". All of these research projects 

were 100" sponsored by industry. Besides these a few hundred appli

cations from T>dustry involving trouble shooting, testing, chemical 

analyses, and expertise were answered. Ir-house research concentrated 

in the fie lds of low-cycle fatigue and in-situ composites.

»

In order to perform these assignments, and to successfully 

conclude these projects, equipment, other than those supplied by UNIDO 

was needed. These were provided by funds giver by Turkish Government.

Major equipment purchased with national funds are the following:

(a) Analytical Equipment: Scanning electron microscope equiped 

with wave-length and energy dispersive X-ray spectrophoto

meters, 100 kW transmission electron microscope, x-ray 

diffractometer and computerized x-ray fluorescense spectro

photometer, fu lly  equiped DTA eqiupment, Absorbtion spectro

photometer

(h) Alloy Making Equipment:! kg. steel capacity vacuum induction 

furnace, vacuum arc furnace for making alloy buttons, 500 kg 

steel capacity arc furnace, various crucible furnaces, elec

tr ica l and fuel-fired, for non-ferrous alloys, various industrial 

size heat treating furnaces, etc.

(c) Eqi ipment for Mechanical Shaping: swaging machine, 250 kg 

mechanical hammer, etc.

(J) Eni'ipment for Measuring the Prope r t ie s  of  Mater ia ’ s: 10 tons 

Ins<.ron machine, 40 tons hyd rau l i c  un iversa l  te s t ing  machine, 

Impact te s t inq  machines, magnetic p rope r t ie s ,  thermal prop

e r t i e s ,  e l e c t r i c a l  p r o o e r t :es te s t ing  machines, e tc.
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At the end of the f i r s t  oh a so v:ith the inputs of both the Turkish 

Government end -JNIDQ, Materials Research Department of MSJRJ established 

i t s e l f  in Turkish industry. There was a greater demand for its service 

than MRD could provide. During this period its  staff  grew 30 to 70.

MRD matured into a well eauiped and se lf  confident research group.

4.2. UNIDO Project DP/TUR/77/020/F/01/37 entitled "Assistance to 

Marmara Sc ientific  and Industrial ..esearch Institute, Phase II

This project constituted the second phase of the UNIDO technical 

assistance programme. It mainly consisted of the following components

(a) Experts % 217,350.- 18 o f
«

(b) Equipment % 679,194.- 57 Of
a

(c) Training Î 115,682.- 10 a f
As

Total $ 1.012,226.- 85 .0

Equipment provided by UNIDO in the second phase consisted p r in c i

pally of a vertical 500 tons extrusion and impact forging press, a 

vacuum induction melting furnace with 40 kg steel capacity. Vacuum 

annealing furnace forseen in the project document could not be 

procured for lack of funds; as a result of rapid rise of prices and 

decline in the value of US Dollars in those years. However a locally  

made annealing furnace capable of working with inert gas atmosphere 

was used in its stead. Other equipment procured with national funds 

in this phase were a 10 meters long fu l ly  instrumented rotary k iln ,  

p ilo t plant size equipment for a mineral beneficiation laboratory, 

machine tools, a fu l ly  equiped precision investment casting labora

tory , etc. However, due to the foreign exchange c r is is  prevailing 

during the second phase no equipment could be imported with national 

funds, and only locally  manufactured equipment could be purchased 

for the project. During this phase Metal Founding Division of MRD 

initiated in 1979 a UNIDO Trainino Project entitled "Small Scale 

Foundry Operations Group Training Pronramme"; which was in its third 

year in 1981. Tt was desinned for and well received by the candidates 

from the Third World.



Major sponsored and cor.pleted research projects undertaken durinn 

this phase by the end of 1981 are the following; "Prototype produc

tion of four machine oarts by precision investrenc casting and 

Hesion of a production olant for investment castina" for the laraest 

Machinary and Chemistry Concern (MKEK) in Turkey, for a 100 * 

sponsor budget of TL 47 000 000 (which is equivalent t. US $ 360,000 

at the present exchange rate); "Development of  production Technology 

of alloys used by the Turkish Mint" (TL 3,986,000); "Development 

of metal fr ic t ion  surfaces to be used in the breaking systems of 

airplane and heavy machinery (TL 4.300.000); Development of 

Aluminum Bronz and Brass castings for arc furnaces" (TL 2,310,000); 

"Survey of Turkish foraina industry" (TL 350,000); "Development of 

production technology for torsion suspension bars for heavy vehicles" 

(TL 295,000); "Establishment of quality control laboratories for GLI- 

Works" (Tl, 575,000); "Claddina of Aluminum base bearing materials on 

steel backs" (TL 408,300); "Production of tool steel dies for MTE- 

industries " (TL 2,450,000), and others. Industrial s°rvices in NDT, 

chemical analyses, mechanical testing, consulting, a->d troubl- 

shootina involved several hundred assianments each year. In-house 

research include "Laboratory scale production of pure s il icon ",  

Development rew investment casting techniaues using indinenous raw 

materials", "Diroct Reduction of iron ores", ' Neuulization of 

Manaanese ores", "Recovery of valuable metals from Copper anode 

slimes", "Notch effect in low cycle fatigue", "Effect of Juctile- 

b r it t le  transition in low-cycle fatigue", "Process control techniques 

for vermicular iron production", "Development of hich-temperature 

in-situ composites", and others. Above t it les  for both sponsored, 

and in-house projects indicate the wide rame .f research capability  

*reated at MRD, in a relatively short time period of 7 to 8 years, 

with the innuts of Turkish Government and UN0P/UNID0. A comparative 

UN0P/UNIDO evaluation of the UNIDO Technical Assistance to Marmara 

and 7 other UNIDO assisted Metallurnical research establishments 

the World over, was performed in 1978. The results of this comparison 

was very favorable for the Marmara Research Institute, indicatina 

a performance of the f ir s t  order. Recent Economic and oo lit ical crises 

in Turkey which reached its climax in SeDtember 1980, also took its 

ta ll on the UNIDO technical assistance oronramnes.Strike threat of 

research workers in 1980, prevented implementation of traininn and
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expert components in 1980 and also in 1981. As a remedy for this 

situation remaining funds in these budget I'nes were transfered 

to subcontract budnet line; to allow a twinning arrannenent with 

a larger research institute, in order to continue aiono the already 

opened path of successful imDlementation in bringing the second 

phase to its  conclusion at the end of 1982.

5. CONCLUSIONS

5.1. UNIDO Technical Assistance to Mar.nara Research Institute in 

Materials Research has succeeded in creating an industrial 

research capability and accompanying technological self- 

relience in this area.

5.2. A novel feature in the implementation was the combining of 

the responsibilities of the UN Project Manager with that of 

the National Project Director, under the t i t le  of National 

Project Co-ordinator. This arrangement works well i f  this 

person is allowed a freedom of action within the framework 

of the project document.

'.3 . The po lit ica l and economic conditions orevalinn in a country 

strongly influences technical assistance proorammes.

5.a . Two factors play a decisive role in the success of a UNIDO 

technical assistance programme. These are (a) establishment 

of a close rapport with the indigenous industry, and (b) 

co-operation between countries of comparable development 

levels w’ +’hin such assistance programmes.
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