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BAM, Berl in ,-

t -I /I. ~ ,• - - 1 - . , . 
R e p o r t 

Re: Asian Reoional Network on Materials Evaluation 

(Visit of Korea Institutions, March 3 to 10, 1990\ 

1. Background and terms of reference 

Based on the recommendations made at the "Regional Workshop on 

Advanced Materials Technology and Development", Minsk, 

29 May to 2 June, 1989, UNIDO is supporting a preparatory 

phase to establish an "Asian Regional Network on Materials 

Evaluation". On request of UNIDO CIPC/TD/NT; CLT 90/039) 

Korea institutions were visited to evaluate the possibilities 

of establishing a regional centre in Korea with special 

reference to evaluation and practical application of new 

materials. Discussion with authorities of Korea Institutions 

on the structure, goals and possible modus operandi of such a 

centre were helt. To support these discussions and the assess­

ment, two questionnaires were worked out, which were used as 

g~ide-lines in the discussions with the authorities of the 

Korean Institutions Csee Enclosures A and B>. Mr. Bajong-Kwan 

Kim, UNIDO-IPS, Seoul, participated in all visits and discus­

sions at the Korean i~stitutes. 

2. Institutions visited and main contact and discussion partners 

Ci> UNIDO-IPS, United Nations Industrial Development 

Organization, Investment Promotion Service, Seoul 

B. K. Kim (Deputy Head) ., -, 

Cii) UNDP, Unito.G Nations Development Programme, Seoul 

J, Guijt <Resident Representative), P. C. Park <Pro­

gramme Officer> 

Ciii> ~OS!L Ministry of Science and Technology, Seoul 

S. J. Hwang (Director, Div. Internat. Coop.> 
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Civ) !S_!_~T, Korea Institute cf Standard and Technology, Seoul 

• J. J. Jang tManager Internat. Coop.>, J. H. Cho 

(Officer Int. Coop.>, H. J. Jung (Director, Ceramics 

Division), I. K. Kang (Metals Division), G. D. Kim 

<Inorganic Materials Laboratory), D. W. Kun 

(Instrumentation) 

<v> KSRI, Korea Standards Research Institute, Taejon 

Ch. Rhee (President>, H. Moon (Director, Materials 

Science and Chemistry Division), s. Lee (Head, Office 

of Int. Coop.; ~ead NOE Laboratory>, G. W. Bahng (Head, 

Materials Properties Laboratory>, Ch. S. Kim (Head 

Magnetics Laboratory), H. J. Eun (Director Division of 

Technical Support, Head Office of Policy Studies> 

3. Discussion at UNDP, Seoul 

Mr. Jacob Guijt (Resident Representative of UNIDO) and Mr. 

Pyong-Choe Park (Programme Off ~cer) explained the tasks and 

operations of the Seoul UNDP office. UNDP is supporting various 

regional projects, they mentioned as an example a cooperative 

pruject on carbon fibre research which is with the help of UNDP 

jointly performed at the Korea Chungnam National Unversity 

(Taedok Science Town> and Prof. Fizer, Fed. Rep. Germany. 

UNDP can provide - in ~rinciple - the following financial 

support for regional (and possibly also international> projects 

and the necessary input: 

- Funding of projects 

- Monitoring of projects 

- Sub-contracts with UNIDO 

- Support of co~sultants and long-term experts 

Fellowships for training in overseas 

- Support of equipment 

Sub-contracts with cooperative institutes in 

industrialized countries 
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At present UNIDO is supporting for example the project "Fine 

instruments repair and maintenance" (performed at KSRI and a 

Hungarian institute> with 2 million USS. It was briefly discus­

SEd that the network project may require at least 3 million USS 

for 5 years. 

4. Visit and assessment of 

KIST, Korea Institute of Science and Technology, Seoul 

The institute was founded 1966 with the following objectives: 

- Developing creative and innovative original seed 

technologies 

- Performing large-seal~ national projects 

- Carrying out basic and applied R & D 

- Rendering R & D services to the industry and to 

other research organizations. 

The institute has currently a total staff of 794, including 455 

researchers. The officials of the institute estimated that 

about 50 % of the institute's total efforts are devoted to ma­

terials science and technology R & D, per.formed mainly at the 

following divisions: 

- Metals (encl. Metallurgy, Intermetallics, Solidification, 

Alloying) 

- Ceramics <Fine Ceramics, Structural Ceramics, Functional 

Ceramics) 

- Polymer Science a~d Engineering (Prncessing, Composites, 

Fibres, Membranes) 

- Chem:stry <Organics, Anorganics, Analysis, Organometallics> 

The visit of the materials divisions showed tnat the 

institute's materials R & D concentrates mainly on the 

12..Eocessing, fabrication __ ~.!!~2yntb_~sis of matedals aiming at 

creating specimen samples with improved or new propert~es. 

In cert~in areas, e.g. in the field of functional and structu­

ral ce(arnics, the institut0 has a good scientif ic-technolo-
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~ical lev~l. They possess all usual equipment necessary for the 

fabrication of various types of advanced ceramics <crystal 

growing, sintering, hot pressing, cvo·. However, the institute 

is weak in the characterization of the compositional and micro­

structural characteristics of materials and their potential en­

gineeLirag properties. The gap in this area is clearly felt at 

the institute: KIST has recently worked out a proposal supplied 

to MOST to create a Center for Mat~rials Characterization at 

KIST <requested budget: 25 Mio US$). The equipment requested 

concerns mainly materials-analytical tools, like Auger­

Spectroscopy, ESCA, SI~S, Electron microscopy, etc. 

5. Visit and assessment of 

KSRI, Korea Standards Research Institute, Taejon 

The institute was founded 1975 with the following objectives: 

- Maintaining and improving the national measurement standards 

- Disseminating the national mea~urement standards, including 

calibration and standard reference data services 

- Conducting R & D on precision measurement technology 

- Providing technical support to industry 

The institute has currently a total staff of 470, including 

197 researchers. The main standards R & D work is done at the 

Division on Mechanical Metrology, Electrical Metrology and 

Quantum Metrology. Materials related R & D is performed in the 

Division of Materials Science and Chemistry mainly in the fol­

lowinq laboratories: 

- Materials Properties <Strength, Hardness, Microstructure> 

- Materials Applications <Fracture toughness, Fatigue, Creep, 

Corrosion, Wear> 

- Nondestructive Evaluation <Ultrasonics, Eddy current, 

Acoustic emission> 

- Inorganic Analytical C~emistry Laboratory (incl. Surface 

Analysis> 
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In addition, there is a division of Technical Supoorts and a 

Precision Instrumentation Center. 

The visit of laboratories showed that in its original working 

area, KSRI has reached a scientific-technological level that 

can be compared in some of the measurement: standards area with 

the level of other national institutes, like the US National 

Institute for Standards and Technology (NIST). The equipment 

in these areas is adequate. The visit an~ the discussion with 

the President and staff members showed also that KSRI has star­

ted in 1987 an initiative to increase considerably its work and 

equipment in materials-related area. To support this, KSRI has 

performed in Korea a "Feasibility study on the development 

of characterization technology for advanced materials" (see 

Enclosure C), based on questionnaire~ sent to 500 persons in 

industry and academies. In addition, a "Directory of Insti~utes 

for Materials Characterization ir1 Korea" has been compiled 

<see Enclosur€ 0). In order to receive ~he support necessary 

for these expanded activities, KSRI has submitted a "Plan of 

Establishinq Materials Evaluation Center" to MOST, which has 

been approved by the Minister. With its gooa status and expe­

rience in their field of measi.rement and standardization, 

supported by the alr~ady existing Pquipment and the results of 

the feasibilit~ study, KSRI appears to have a good basis for 

extending its activities in the direction of materials evalu­

ation work. 

6. Discussions at MOST, Ministry of Science and Technology, Seoul 

Mr. Soon-Jong Hwang, Director of the Division of International 

Cooperation, MOST, Off ice of Technology Police, explair.ed that 

materials research and technology is one of the priority themes 

in the Kcrea science and techn\.-ilogy programme 1990 to 1996. He 

confirmed that MOST is supportil1g the plans of KSRI to est:a­

blish a "Materials Evaluation Centre" at KSRI. Mr. Hwang 

mentioned als0 that MOST has already written at the end of 

February 1990 to UNDP Seoul a letter to inform UNDP that the 

Government of Korea aqrees to the preparatory p~ase fo~ the 
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Establishment of Regional Network of Materials Technology 

Centers and that MOST wouid appreciate if UNDP would make the 

necessary arrangements for this project to be implemated 

at the earliest possible date. 

7. Summary and conclusions 

The consideration of the function, structures, equipment and 

results of work showed that KIST and KSRI have in past and pre­

sent different focal areas. This can be illustrated in a 

highly simplified manner in considering the various techno­

scientific activities involved in the whole chain of the 

processing, fabrication and the needed characterization of the 

properties and the functinal performance of materials and tech­

nical products: 

pro_c_e_s __ -i_n_g_l--t--11'illlo ..... , prnp_e_r_t-ie-s J--t-~- performance 

I ------

I work of I 
I KIST I 
L ___ _1 

I 

I 
I 

I work of 

I KSRI I 

~-_J 

Both KIST and KSRI have plans to extend their activities with 

respect to the ch~~£t~ri~ation and evaluation of new materials 

and have provided pertinent proposals to the Korean Ministry 

for Science and Technology (MOST> Caccordinq tc informations 

obtained from Messrs. Moon and Bahng of KSRI>: 

- KSRI: Establishment of a Materials Evaluation Centre 

- KIST: D8velopment of new materials itself an~ 

th~ n~cessary pr0c0ss technoloqy 
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It may be concluded th~t if KSRI obtains the necessary support 

of MOST, this institute could be the Korean partner or even 

the focal point in the network of materials institutes in the 

Asi~n-Pacific reqion, suqqested by UNIDO (Vienna Meeting, 

December 1997> and UNCSTD (Minsk Meeting, May 1989). This posi­

tive assessment is also supported by the ans~2rs of KSRI to 

the questionnaire B (see Enclosure E). Finally it may be men­

tioned that KSRI has also experience in organizing internatio­

nal workshops, because they are hosting since 1983 "Workshops 

on National Standards System and Precision Measurement Tech~o­

logy" (see Enclosure F); some of the participating institutions 

may be also potential partners for the network. 
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Prof. Dr. H. Czichos 

BAM, Berlin 

Enclosure A (Report, March 14, 1990> 

Asian Regional Network on Materials Evaluation 

Questions to be answered: 

1. Focal partners (institutions) in the Asian countries? 

2. Needs and goals of these countries? <Separate studies 

utilizing local experience are to be performed> 

3. Purpose of the network? 

4. Identification •Jf working areas, e.g. 

- types of materials to be considered 

- evaluatio~ techniques to be applied 

- information, training, technology transfer, data bank 

possibilities 

5. Mode of operation of the network? 



Prof. Dr. H. Czichos 
BAM, Berlin 

_Enclosure B <Report, March 14, 1990) 

Centre for Materials Evaluation 
Questions to be answered: 

1. Why is this Centre needed? 

1.1 Political arguments 
1.2 Economic arguments <industrial and market needs?> 
1.3 Technological arguments 

- potential of new materials? 
- potential of improvements of existing materials? 

1.4 Scientific arguments 
1.5 "Scientific push" or "market pull"? 
1.6 Analysis of potential benefits and potential efforts 

2. Ana~is of existing situation 

2.1 Consequences of the non-existence of the Centre 
2.2 Consequences of the existence of the Centre 
2.3 Analysis of existing institutions 
2.4 National situation 
2.5 International situation 

3. Location of the Centre and its environment 

3.1 Centralization versus decentralization (advantages and 
disadvantages) 

3.2 Characteristics of the Centre's location 
3.3 Technological infrastructure of the region 
3.4 Human resources available 
3.5 Traffic and transport connections 

4. The planned Centre 

4.1 Tasks & modus of operandi 
- R & D 
- testing & evaluation 
- documentation, information, technology transfer 

4.~ Management responsibilities (Ministry, Industrial board?) 
4.3 Organization scheme <object-oriented, tasks-oriented, 

industry branches-oriented?> 
4.4 Personnel! (Scientists, engineers, technicians, assistants> 
4.5 Equipment 
4.6 Infrastructure <workshop, library, computer facilities) 
4.7 Buildings 
4.8 Budget and financing (total "lost" budget, cost-sharing?) 

5. Ou~put of the Centre and its use 

5.1 Type of output <scientific papers, patents, testing 
certificates, data banks?) 

5.2 Parties interested in the output (industry, standardi­
zation bodies?> 

5.3 Potential of national and international cooperations 
5.4 cost/benefit analysis 
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Enclosure C (Report, March 14, 1990) 

l ~T :-.() 2 i'(iTCff-1111(; LAS 3 RE~T Q.<TE 

BIBLIOGRAPHIC DATA SHEET 

4 TITLE/SWTITLE 1 Sl2JECT CA TEGO'?Y 

Feasibility study on the development of ad•,;anced 
1100 materials characterization technology 

5 AUTt<R!Sl 8 P""cff"CJM(; CR;ANZATOI R(P(JH rlJ 

Hahngue Moon et. al. KSRI-89-29-IR 

6 PEffaM'G ()r...ANZATOI NAME 9. COlTRACT CJ! GRANT rlJ 

Korea Standards Research Institute 10 TYPE CF REPCRT 

11.~~TOI 

MOST 

12. Slffl..EMENTARY MJTES 

13. ABSTRACT 

Survey on the demand of characterization technology of 

advanced materials was performed. The result indicated that ·di~ kn 

1::. ~~ research and development on that technology.is very l~ge. 
d..c.. e.s~ ... \:.l:..sh .... .e.,t 0 

Especially, the industry requested"a solely dedicated research 

institute for R&D and services for charache:-izat::.on of advanced 

materials. The necessary characterization technology for R&D 

was appeared to be the mechanical, thermal and electric properties 

of fine ceramics and polymer materials. Also it was suggested 
Ul'l 

that a research committee consisted of industry, \iii.iversities and 

research in~titutes is favorable for the R&D of characterization 

technology 

14 KEYWCRlS 

Advanced materials, Characterization technology 

---
IS Q.ASSIF'l('..A To-l 16 SO~OJ..E CF OCQ.ASSIFICA;O~ I 1 II) (i' PAGf5 225 

,___ .. 

IS PRICI 
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Prof. Dr. H. Czichos 
BAM, Berlin 

Enclosure D (Report, March 14, 1990) 

66 I 

I. R(P(RT llO 2. f'(l;f("JM.(j LAB ] ll(f'(lH (.U I [ 

BIBLIOGRAPHIC DATA SHEET l<.SRI-SJ-35-SP 1989. 4. 

4 fllLEJSLeTllLE 1 SL6JECT 0. I (G();Y 

Directory of Institutes for Materials 0502 

Characterization 1100 

S AUTl-~ISI 8. P£~CJJ4'G Cff"...U.SlAIOI ~PCRT r-0 

Hahngue Hoon et. al. KSRI-89-35-SP 

6. F(~OMl'G OQl-IZATO-. N.\H( 9 CX)ITRACJ CJ? ~ "° 
Korea Standards Researci1 Institute 10. TYPE CF 11[~1 

11. Sf"OIS(J;lr(; O::C.WZATO'I 

--
12. Stffl_E'1[NTARY ~!ES 

13 ASSTRACT 

Tiiis directory is made on the basis of questionnaire, 

vhich vere ans\lereo by those vh'> are involved in the de-

velopment of characterization technology for advanced 

materials. 

It includes a list of their equipments, now meas-

urable prop~rties and addresses. This list i~ classified 

into university, research institute and industry. Indexes 

are also given in the rear part of directory by organizing 

equipments nnd measurable properties for advanced materials. 

IC 1(£YW();l)S 

Directory, characterization, questionnaire, 
advanced materials, equii:ments, addresses. 

l 

-- ·-
IS QASSlf"ICAllCN 16 SC>€0J.E Cf C{ll.ASSf"ICJI llCN 1 7 rl) Cf P~(.( S 

83_ __ ---] 
18 Prr.Q 
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Enclosure E (Re;.·.:·_, March 14, 19-jQ) 

Answer of KSRI t-. ~Jestionnaire B 

PI"(;~~ct : Center for f'taterials Evaluation (Korea) 

1. Why is this ins ti tut~ needed? 

1.1 Political argtJIJll!:ts 

- To pr01110te the P~tical application of new materials, reliable evaluation 
is necessary to ~ure their proper perfonnance when in use. 

- Because of the di!f erence between the testing results on the properties of 
new 11aterials ant the results obtained from the experience of practical use, 
an authoritative ":..esting and service organization is necessary which can 
provide reliable ~F.St results. 

- Studies on the st~ardization of e~aluation procedure, reliability of t9sting 
methods, i1Uprvvellf>A,t of testing procedures, and development of new evaluation 
methods, etc., a~~ not profitable research subjects which would be carried 
out by private c~anies or institutions. 

- International corF~ration is necessary for an effective standardization of 
testing procedurt~ and there should be a representative organization which 
will take care or. this activities. 

1. 2. Economic argu~..lt.s (Industrial and market needs? J 

- Industrial needs : It is not easy for S"i!ll and inedi1D1 size co111panies to 
procure testing ~ipments which are not frequently used in general, Also 
hirin~ highly edtr...ated and well trained experts to operate the testing 
f acil1ties and ai~ivze the results is another additional problem for small 
and medium size c-~anies. 

Example : Korea !:.ne Ceramics Industry Association 
The n~:~ssity of an organization for testing and evaluation services 
have t~n strongly argued by this association. It has surveyed the 
necesv.:-1 testing/evaluation equipments among ti.a melllbers of KFCIA 
to fig,~~ out the situation 1110re clearly. 

- Market needs : TIF:~~ appears frequent arguments between the makers and users 
of new materials ~~cause of the differences in the testing results about the 
properties which ~re obtained by them. Therefore, a third party which 
can provide accer~tille testing results to both parties of JRakers and users is 
necessary for th~ ~nhancement of marketing of new materials. 

Example : Korea ~:~ctronic Materials Industry Association 
This t~-1·1ciation established a plan to build a small testing laboratory 
for t:~:: use. The main purpose of this laboratoiy is to overcome 
the t:-i•1ole which was mentioned above. They are going to sublllit this 
plan • .. : •.he Ministry of Trade and Industry for financial support. 
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1.3 Technological arguments 

- Potential of new 11aterials : According to the forcasting made by the ninistry 
of Science and Technology at the year of 1984. the maricet size of new 111aterials 
alone in Korea would be almost 5.7 billion US dollars at the year of ZOOO. In 
addition tc this. it is expected that the technological impact of new materials 
to its related industry will be very large and this is more ilfortant point 
than the market size of new materials itself. 

- Potential of i.llprove111ent of existing materials : Progress on the i111provement of 
existing 11ateri.als will also be made along the development uf new materials 
since the new 11aterials can not substitute all of the existing materials. They 
are iuking up for each other. According to the forecast made by a study gro11p in 
Japan on the industrial structure. the market size of existing materials which 
will be developed by the practical application of new materials is 4800 billion 
yen at the year of 2000. The market size of new materials itself is expected to 
be 5400 billion yen. The total 111arket size related with new materials including 
new products will reach 63 trillion yen based on that f~recasting. 

1.4 Scientific arglllllents 

- For the development and practic~l application of new llllterials, the characterization 
and evaluation on the propertie~ and structures is a due course to follow. Especially, 
in case of new materials. it usually have new properties and hence new or advanced 
evaluation technologies are necessary in many cases. Nowadays there appears a tendency 
that the evaluation technology bec001es L~e bottleneck on the development and 
application of new materials. This is an indication that evaluation technology 
is very important as ir.uch as the process technology for new materials lllilJluf acturing. 

- Therefore a specialized organization which will study on the development of new evaluation 
technologies as well as improvement of existing technologies is necessary. the existance 
of this kind of organization will enhance the development, production, and practical 
application of of new materials. 

1.5 "Scientific push" vs "market pull"? 

- New materials related industry in Korea shows unbalanced level of technology development. 
As a result, both "scientific push" and "market pull" are necessary depending on the 
level of technology at this time. 

- Development of evaluation technology with "scientific push" without considering "market 
pull" can result in a development of useless or non-practical technology. Therefore 
111aintaining hannony between the "scientific push" and "market pull" is very iqlortant 
in the development of evaluation technology. This implies that a unique development 
of evaluation technology which is suitable to the situations in _Korea is possible. 
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1.6 Analysis of potential benefits and potential effects 

- Acceleration of new materials develo(Jllent through R&D on evai~4tion technology 

- Enhancement of new r.aterials application via providing reliable test results 
as an authoritative organization within a reasonably short t:illle 

- Effective 11a11agement of expensive testing facilitie5 and research funds 

- Training of experts in evaluation and testing 

- Playing a major role in international cooperation for standlilf ization of 
testing/evaluation technologies as a representative institute of Korea 
in this field 

Z. Analysis of existing situation 

Z.1. Consequence~ of the non-existence of the institute 

- It is impossible to fulfill the demands from the industry on the testing and 
evaluation of new materials. 

- Most of the researchers will confront with the difficulties in the development 
of new materials because of the lack of testing/evaluation abilities 

- No central resource of new testing/evaluation technologies which are 
necessary for the develop111ent of new llllterials. 

Z.Z. Consequences of the existence of the institute 

- FoI111ation of service network cOt11posed of several universities and research 
institutes for materials evaluation is possible. The Center for Haterials 
Evaluation can be a coordination organization of this network. 

- Industries and other users can receive quick and systematic services for 
materials evaluation. This will result in the effective development and 
a11plication of new materials. 

- Rt\D of new materials evaluation t,chnolagy can be carried out more 
effectively without repeating studies on thu same subject by cooperation 
between the related institutions. 



- Lt-. 

Z.3. Analysis of existing situation 

- As is explained in the exaqiles of section 1.5, the demand ~: the 
llli\terials evaluation from the industry is fairly large. However, there 
is no solely dedicated institute for this purpose. 

- Korea Institute of Science and Technology (KIST) is aiainly conceI11ed on 
the development of new materials itself and process technology. Korea 
Institute of Machinery and Hetals (Kltt1) focuses their activity on the 
dcvelop11ent of process technology. 

- Korea Standards Research Institute Cl<Sll) has carried out researches on 
the development of bigb precision technologies to establish national 
Easurement standards from the beginning. Since the construction of 
foundation for national measurement standards has been alllost completed, -
KSRI is now expanding its activities to the materials evaluation and 
testing with the understanding that it is a measoreaent related technology. 
Also it can utilize mst of its high precision equipments which llre being 
used for the establishlllent of national measurement standards to develop 
evaluation techniques of llll!terials. 

Z.4. National situation 

- The demand from the industry becomes urgent as the level of new materials 
related technology is going up. To aJJalyie the problems and to derive 
out an optillKllll solution. "A feasibility study on the development of 
characterization technology for advanced materials" was carried out by 
KSRI at the year of 1989 under the f uancial support from the Ministry 
of Science and Technology. 

- The conclusion was that the establish111ent of the "Center for tlaterials 
Evaluation (Gf1E)" is necessary and the Minister of f'llST bave approved 
the establishment of CHE at KSRI in January, 1990. 

- l<SRI have retently agreed to cooperate with several universities in 
Morea to conduct R &D an!l exchange experts. 

2.5. International situation 

- tSRI have been offering workshop on the "National Standards System and 
Precision Measurement Technology" for developing countries from the year 
of 1983. The 7th workshop was offered last year and the participants were 
usually from the 111easurement. calibration and standards related organiza­
tions. By this activity, KSRI keeps very clo:e ralations with those 
countries. especially, in Asia including Indonesia. Philippine, Thailand, 
f1angladeshi, India, Pakistan, Kalaysia, Singapore, etc. 



.. 
-~-

- KSRI and Center for neasurement Standards of Taiwan organize a ROK-ROC 
metrology symposium to exchange experiences arad knowledges on the 
measurement technologies every other year. -

- KSRI and National Research Institute of Metals and Electrotechnical 
Laboratory in Japan have agreed to cooperate on the develop118nt of new 
materials evaluation technology. Also KSRI and Japan Fine Ceramics 
Genter have verbally agreed to cooperate on the development of fine 
ceramics evaluation technology. 

- KSRI has also exchanged 11R1tual agreements on the cooperation with PTB 
in Germany, Nisr in America. NPL in England. 

3. Location of the institution and its environment 

3.1. Centralization versus decentralization 

- Both methods have advantages and disadvantages as is in many other 
fields. TI1e institute is going to adopt both methods according t~ the 
level of the evaluation technology. By formation of network, routine 
evaluation services can be provided through the llleJllber organizations of 
tJ1e network and this is a utilization of the advantage of effectiveness 
of quick service of decentralization method. 

- CME will take care of the standardization and the maintenance of testing/ 
e·1aluation reliability through perfol'llling round robin test. Also it 
will perform R&D on the development of new evaluation technologies and 
i~rovement of existing technologies. In addition to this, very expen­
sive or special facilities will be operated at CHE. This is a utiliza­
tion of the advantage of effectiveness of centralization matbod. 

3.2. Characteristics of the institutes location 

- KSRI is located at the Taeduk Science To•TI which is in Taejon City. 
This city is located in the middle of south Korea and 150 Ion southward 
apart frOll Seoul. Therefore, KSRI is within a few hours of drive from 
any place in south Korea. 

- In this science town, there are 11 government supervised research 
institutes, 2 universities including Korea Advanced Institute of Science 
and Technology (KAIST), and several private research institutes and 
other related organizaiions. Hence they stimulates each other on the 
R &D by easy exchange of informations and visiting. 
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~.3. Technological infrastructure of the region 

- In TaP.duk Science Town, each research institute is as specialized in 
its activity as can be known from its name. Examples are Electronics 
and TelecOllllllllication Research Institute. Korea Rdsearch Institute of 
Chemical Techanology, Korea AtOlli.c Energy Research Institute, Korea 
Institute of Energy and Resources, etc. Hence it is quite easy to 
obtain supports f ["Olll these institutes for the materials evaluation 
related to those areas. These institutes cooperate "ith each other very 
actively, especially on the researcher level. 

- Eventually the number of research institutes of private compary will be 
about 50, and this will be another benefit for t<SRI because of the 
easiness of technology transfer to them. 

3.4. HUlllD resources available 

- As is mentioned in the sections of 3.Z and 3.3, human resources is 
plentiful in Taeduk Science Town. In addition to this, Z universities 
in this town, KAISI and Cbungnm National University, can supply well 
trained specialists in the fields of naterials science. Botb institutes 
have for11al cooperation agreements with KSRI. 

3.5. Traffic and transportation connections 

- Taeduk Science town is in the middle of south Korea and the 11ain railways 
which connect southeast-Seoul, and southwest-Seoul meets at Taejon City. 
Also Kyungboo highway, Honam highway, Ch11ngboo highway branches near 
Taejon Cit). In short, Taejon is the center of traffic and transportation 
connections is South Korea. 

4. The planned institute 

Refer to "A Plan of Establishing Materials Evaluation Center''. which you 

received at KSRI. 
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5. 0Ut2ut of the institute and its use 

5.1. Type of output 

• R&D-Scientific papers, Patents. 
• Standardization-Standardized testing pIT.cedures, Specifications. 
• Databank-Properties, Applications. C~aracteristics. etc. 
• Traini.Pg courses-Engineers. Technici!UlS, etc. 

5.2. Interested in the output 

• New 11&terials related industry. • Standardization related organizatio1s. e., .• Korea Standards Association, 
and other servicing organizations. like Floe lnstnmientation Center, and 
testing laboratories of inituc;try and universities. 

• R8d> related institutes inc-~ding universities. 

5.3. Potential of national and international cooperations 

• Can participate in VMAS activity. 
• A regional international network for materials evaluation and exchange 

of experts and inf onaations will enhance the trade of new materials and 
its related products among those participating cGuntries. 

• National network will sti111Ulate R&.D and application of new 111terials 
as well as cooperations in new materials evalnation. 

5.4. Cost/benefits analysis 

This needs separate study to get some details. 
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lndonesia(2). Malaysia(2), 
Philippines(2). Thailand(4}, 
Pakistan(2). India(2). Kenya(l) 

771! ~ 14~ 
Indonesia(2), Halaysia(2), 
Thailand(2), Singapore(2), 
Pakistan(2}, Bangladesh(2), 
Sri Lanka(2) 

117H ~ 1423 
Indonesia(2), Thailand(2}, 
Singapore(l), Pakistan(2l, 
India(l), Bagladesh(l), Cyprus(l), 
Saudi Arabia(l}, Tunisia(!}, 
Ghana(l), Suriname(l) 

lPH~ H95 
Indonesia(2), Halaysia(2),Ghana(l}, 
?hilippines(2), Thailand(l), 
Sri Lanka(!), Iraq(l}, Jordan(l), 
Barbados(l), Brazil(l), Jamaica(!) 

97lf ~ 1025 -
Indonesia(l), Thailand(l), 
India(l}, Sri Lanka(l), Iraq(l), 
Surinaae(l), Colombia(l), 
Ecuador(2), Nigeria(!) 

67H~ 623 
Indonesia(l), ~alaysia(l), 
Philippines(l), Thailand(l) 
Iraq(l), Brazil(l) 

.87H3 895 
Colombia(l}, India(l), 
Halaysia(l}, Philippines(l), 
Indonesia(l), Saudi Arabia (I), 
Solomon Islands(l), Thailand(!) 
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Indonesia 2 2 2 2 l l I 11 

Ha fa rs fa 2 2 2 l i 8 

Philippines 2 2 l l 6 

Thailand 4 2 2 1 
I 

l l 1 12 

Singapore 2 1 3 

Pakista:1 2 2 2 6 

. India 2 I I l 5 I 

Bangladesh 2 1 3 

Sri Lanka 2 1 1 4 

Solomon Islands l l 

iH Al 14 14 9 8 4 4 6 59 = 
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Saudi Arabia 1 1 2 

Iraq 1 1 1 3 

Jordan I 1 

Cyprus 1 1 

Kenya I 1 

Tunisia 1 1 

Ghana t 1 2 • 

Nigeria 1 1 I 
Colo•bia 1 1 2 I 

Brazil 1 1 2 
I 

Ecuador 2 2 

Suriname 1 1 2 

Jamaica 1 1 

Barbados 1 1 I 

tJ L 741 I - 5 6 6 2 2 22 c: 
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~r. S. Chandrasekharan Director, Indian Standards Institution I 

~r. Krishan Dayal 
Baveja 

~r. Dede Erawan 

~r- Suryadi 
Hadiwinarso 

Mr. James Aggrey 
ii. Samo 

~r. Mohd Zain B. 
Hashim 

~r. Chen, Soo Fatt 

4 

In Charge. Thermometr~· Section 
National Physical Laboratory 

~r. Dede Erawan 
Research Engineer 
National Institute for Instrumentation 

I Research Engineer 
National Institute for Instruaentation 

Senior Standard Officer 
Kenya Bureau of Standards 

I Research Officer 
Standards and Industrial Research 
Institute of Malaysia 

Re-search Officer 
Standards and Industrial Research 
Institute of Malaysia 
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Pali.is tali 

Philippines 

Thailand 

A3 
0 
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Or. Huha•ma~ Ikra~ 
Kashmiri 

Dr. Syed Sarfaraz H. 
Zaidi 

Deputy Director 
Pakistan Standards Institution 

Officer-in-Charge 
National Physical and Standards 
Laboratory 

Dr. F. A. Uriarte, Jr. Director 

Mrs. Clarissa M. 
Oracion 

The National Institute of Science and 
Technology 

Analyst 
Product Standards Agency 

Mr. Opas Issarosenarak Scientific Officer 
Thai Industrial Standards Institute 

Mr. Bunturng Tantawat Chief 
Physics Section, Department of 5cicncc 
Service 

Mr. C. Vashrangsi Deupty Secretary General for Natior.al 
Science, National Research Council 

Dr. Aphirat Arunin 

5 

Deputy Director General 
Department of Science Setvice 
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Bangladesh Mr. A. f.M. Shamsul Assistant Director 
Abed in BDSI-~etrology Inspectorate 

32-3A. Shah.jahan Road, Mohammadpur, 
Dhaka I 

Mr. Khademul Islam Inspector 
Bangladesh Standards Institution 
3, DIT(Ext). Avenue, Motijhul C/A, 
Dhaka 

I Indonesia Mr. Suranto Head of Technical Services Dirision 
Le•baga Instrum£atasi Nasional-LIP! 
Ko•pleks Puspiptek, Serpong-Tar.gerang 

Mr. Ji•llY Pusaka Head of Dimensional !o!etrology 
Laboratory, Komplcks Puspiptck. 
Desa Setu, Kecamatan Serpong, 
KAB. Tangerang 

Malaysia Mr. Abd. Rahim bin Research Officer 
Saad Metrology Unit, Standards and 

Industrial Research Institute of 
Malaysia, Shah Alam, Selangor 

Mr. Hassan bin Rahman Research Officer 
Defence Research Centre 
Hinstry of Defence, Jalan Padang 
Te1bak, Kuala Lumpur 

Pakistan Mr. Abdul Haseeb Assistant Director (~eights & 
Qureshi Measures), Pakistan Standards 

Institution 
39, Garden Road, Saddan, Karachi 

Mr. Safdar Hussain Senior Examiner 
Central Testing Laboratories 
Block-77, Pakistan Seill, Karachi 

Singapore Mr. Victor Khai Senior Officer 
Shuan Tan Singapore Institution of Standards & 

Industrial Research 
179, River Valley Road, Singapore 0617 

Mr. Kok. Leong Woo Senior Officer 
Singapore Institution of Standards & 
Industrial Rsearch 
179, River Valley Road, Singapore 0617 

6 
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Sri Lanka I Mr. Didul Daham Assistant Director 
Kodagoda Laboratory Services Di\·i~ion 

Sr~ Lanka Standards Institution 
~o. 5 Galle Roar. Colombo 6 

Hr. Rohan Galiini Stadards Testing Officer 
Perera Sri Lanka Standard~ Institution 

No. 5 Galle Road, Colombo 6 

Thailand Hr. Banturng Tantawat Chief, Physics Section 
Physics & Engineering Divsion 
Department of Science Service 
Ministry of Science, Tech. & Energy 
196 Phahonvothin Road, Bangkok 10900 

Mr. Suvit Vibulsresth Director, Remote Sensing Division 
National Research Council 
Ministry of Science, Tech. & Energy 
196 Phahonovthin Road, Bangkok 10900 

7 
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Bangladesh Mr. Taslim Uddin Director 
Sarker Bangladesh Standards Institution 

3 DIT{Ext) Avenue, ~otijhccl C/A 
Dhaka-£ 

Cyprus Hr. George P. Industrial Extension Officer 
Ha.jipapas Ministry of Commerce and Industry 

Nicosia 

Ghana Hr. Eugene Yoho Scientific Officer 
Adarkwa-Addae Ghana Standards Board 

Box m 245, Accra 

India Dr. Jain, P. C. Assistant Director 
Standards Division 
National Physical Laboratory 
Hillside Road, New Delhi-110012 

Indonesia Mr. Rach11an Mustar Staff of Force Laboratory 
LIN-LIPI, Puspiptek Serpong, Tangerang 

~r. Ramli Sinaga Staff of Mechanical Engineering Dept. 
Lin-LIPI, Puspiptek Serpong, Tangerang 

Pakistan Mr. Noor Mohammad Zia Senior Research officer 
PCSIR Laboratories, Feroze Pur Road 
Lahore-16 

Mr. Tayeb M. Qureshi Principal Scientific Officer 
National Physical and Standard 

I Laboratory 
16-H/9, Islamabad 

Saudi Arabia Dr. Abdulazia I. Manager, Hetrology Standards & 

L 
Al-Hana Materials Division Research Institute 

University of Petroleum & ~inerals 
Dhahran 31261 

8 
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Singapore Mr. Yong Kin Heng Engineer, Hetrology Section 
Singapore Institute of Standards & 
Industrial Research 
179 Rh·cr \'alley Road, Singapore 0617 

Suriname Mr. William Reinier Chief of Bureau of Standards 
Freudenborg Waterkant 84, Paramaribo 

Thailand Hr. Sompote Boonsanit Scientist 
Department of Science Service 
Rama \~ Road, Payathai, Bangkok 10400 

Hrs. Jiravan Scientific Officer 
Tulasombut Rama \~ Road, Payathai, Bangkok 10400 

Tunisia Hr. Salhi Sghaier Sub-Director 
Technical Center of Electrical & 
Mechanical Industries 
Centime, 22 Avenue, d'Afrique 
1004 Menzah 5 
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Barbados !ifr. Colin Layne Technical Assistant 
Chemical Laboratory 
Barbados National Standards Institution 
"Fodden" Culloden Road, St Michael I 

Brazil ~r. Jorge Milton Elian Researcher 
Saffar Laboratories of the Physical Testing 

Sector, CETEC 
Av. Jose Candido da Silveira, 2000 
31170 Belo Horizonte-MG 

Ghana Mr. Henry A.L.M. Lokko Scientific Officer 
Ghana Standards Board 
P.O. Box M. 245, Accra 

Indonesia Mr. Zulkifl i Center for Industrial Standardization 
Ministry of Industry 
JI. Gatot Subroto Kav. 52-53 
Jakarta Selatan 

Mrs. Lenis T. Center for Industrial Standardization 
Ministry of Industry 
Jl. Gatot Subroto Kav. 52-53 
Jakarta Selatan 

Iraq Miss Saud Abdul Sattar Metrologist 
Rasheed Central Organization for Standard-

ization and Quality Control 
P.O. Box 13032, Baghdad 

Jamaica Mr. Tweedsmuir Senior Standards Scientific Officer 
Hi tchell Ja1aica Bureau of Standards 

6 Winchester Road, Kingston 10 

Jordan Mr. ~oha1111ad Abd Standardization Engineer 
Alkarim Nazzal Ministry of Industry & Trade 

P.O. Box 2019, Aman 

Malaysia Mr. Raghavan Krishnan Research Officer 
Standards & Industrial Research 
Institute of Malaysia 
P.O. Box 35, 40700 Shah Alam, Selangor 

Mr. Fawzy !olohamcd Research Off iccr 
Othman Standards & lndustri~. Research 

Institute of Malaysia 
P.O. Box 35, 40700 Shah Alam, Selangor 

10 
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Philippines Mr. Eda'in T. rali;;a Senior Science Research Specialist . 
National Institute of Science and 
Tcchnologr 
Bicutan, Taguig, Metro ~anila 

Mrs. Perla F. Baje Product Standards Analyst 
Product Standards Agency 
Ministry of Trade and Industry 
361 Sen. Gil J. Puyat Avenue. Makati 
Metro Manila 

Sri Lanka Mr. Gamini Ganegoda Assistant Director 
Sri Lanka Standards Institution 
618 2/1. Galle Road, Colombo 03 

Thailand Mr. Sakchai Hasamin Technician of Weights and Measures 
Central Bureau of Weights and Measures 
Ministry of Commerce, Bangkok 10200 

11 
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Colo11bia 

Ecuador 

Indonesia 

India 

Iraq 

~igeria 

Sri Lanka 

Suriname 

I g 
! Superint:d:n:e ~::~:~ :: Comrcc 

1 
Carr JJ ~ 27-00 fl nor IO-A.A. 056995 
Bogota 

Quality Controller 
Ecuadorian Institute of Stadardization 
Baquerizo Moreno 454 Y DIE60 DE 
ALMAGRO, Elizalde 210 E Iquique 

Professor 
Escuela Politecnica Nacicnal 
P.O. Box 2759, Quito 

I Economist 
Department of Industry, Center for 
Industrial Standardization 
JI. Gatot Subroto Kav. 52-53 
Jakarta Selatan 

Deputy Director 
Eastern Regional Office, Bureau of 
Indian Standards 
1/14, CIT Scheme, \'IT !of, \'IP Road 
Maniktola Calcutta-700054 

Mrs. Hanan Abdul 
Abdul Latif 

Jalil ~etrologist 

~=-. I. ~- Adinnu 

Mr. Sarath Chandrapala 
Bamunuarachchi 

Mr. Chiriel Scheuer 

12 

I 
Central Organization for Standard­
ization and Qauality Control 
P.O. Box 13032, AL Jadria Street, 
Badhdad 

Standards Officer 
~igcrian Standards Organization 
~o. 4 Club RO. P-~-801323, Enugu 

Acting Assistant Director 
Sri Lanka Standards Institution 
Duminda Bldg., 76-1/1, Haig RD. 
Colombo 4 

Lah-Supervisor 
Ceramic Development and Training 

I Centre, De Orie Gebroeders 

I 
Industrie Komplex, Distrikt Para 
c/o Stefanootstraat 13, Paramaribo 
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Thailand 

I 
I G 

I ~r. Suteraphan 
Sinprajuktic! I 

l:l 
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_=-i..1~::..... 

1
1 

Resrarch Officer 
Th~;•~n~ Tnst1-tu•~ ~r cc; 0~t1-~1·c an~ I . ~~... .......... .... .. """" "". ..J ....... "... ... '-I 

Technology Research 
196 Phahonyothin Road. ~angK3en 
Bangkok 10900 
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Brazil Mr. Jorge Antonio Supervisor of the Mc::hanica! Ait:~ 
I Da Paz Cruz Center of Industrial and Scientific I Mctrology of rnMETRO I The Government of Brazil Institute cf 

Hetrology, Standardization and 
Industrial Quality 
A\". ~. Sra das Grae as 50. Xeraia 
Vila Operacia, Duque de Caxias 
Rio de Janeiro 

Indonesia Mrs. Budiarti Silalahi Head, Di\·ision of Industrial Standard- , 
ization Development, Center for 

I 
Industrial Standardization 
Ministry of Industry 
JI. Gatot Subroto Ka•. 52-33 
Jakarta Selatan· 

Iraq Ms. Hind Abbas Metrologist 
Central Organization for Stan~drd-

I ization and Quality Control 
P.O. Box 13032. Al Jadria St .• Baghdad 

Malaysia Mr. Abdul Jal il Research Officer 
Baharudin Metrology Unit. Standards and 

Industrial Research Institute of 
Malaysia 



' • 

I Ph1 I ippines 

I Th:ti land 

I 
I 
I 

1 ri c c", . .,:: •n7on I .... LIV.'\ ...,, •• ,"". v. 

II ~;·. Florcllcio ~­
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Mr. Cheumsakra 
Sinchaisri 
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I rrnd:;o:~ ~! :~:llfanls Anab·st I Bureau uf !'rw1u~t Standards 

1
361 Sen. Gil J. Pu.rat An•m1L'. ~ak.lti 

I ~etrc ~tin:!:• 

I Technical Officer 
1 Thai l:rnd Inst i tutc of Scientific 

and Technclogi~a! Research 
195 Phahonyothi~ Street, Bangkhen 
Bangkok I O'.H:!l 
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Colo1bia Mr. Ivan Barragan I Qucli~y Control Engineer 
Co!oabian Institute for Technical 
Sl<Lndardizat ion- I CO~TEC 
Carrera 37 NO. 52.95, Bogota 

India Mr. P. C. Ghosh Dept:;-Director 
Central Labour Institute 
~.s. ~ankikarmarg, Sion, Bombay 400022 

Indonesia Mr. Raden ~aterial Engineer 
Koes"idijono Institute for Research !. De\'e lopment 

of ~aterials and Technical Products 
Ministry of Industry 
Jalan Sangkuriang 14, Bandung 40132 

-
Malaysia Mr. Ahaad Makinudin Research Officer 

Dahl an Standards and Industrial Research 
Institute of ~alaysia 
P.O. Box 35, 40700 Shah Alam 

-
Philippines Mr. Alfredo Salrndor Product Standards Analyst . 

De Leon Bureau of Product Standards 
Departaent of Trade & Industry 
3rd Floor, Trade & Industry Building 
361 Sen Gil J. Puyat A\'cnue, Makati 
Metro ~anila 

Saudi Arabia Mr. Ibrahim S. Turaif Head of Dimensional & Volume Lab 
Saudi lrabian Standards Organization 
P.C. Box ~437, Riradh ll471 

Solomon Islands Mr. Oliver Bikimoro Senior Trade Measurement Officer 
Ji no Ministry of Commerce ! Primary 

!ndustry 
P.O. Box G26, Honiara 

-
Thailand _r· Chartree Aree"ong Weights and Measures Officer 

Central Bureau of reights and Measures 
Bangkok 10~0() 

15 
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Bangladesh 

Barbados 

Brazil 

Colo•bia 

Cyprus 

Ecuador 

Ghana 

India 

Indonesia 

Iraq 

Ja1aica 

j. :-tn1 
-·.~o 

I *-~ /l u 
u ,. . ...... 

198.i, 1985 

1986 

1986 

i988 

1987 
i989 

1985 

1987 
!287 

1985, 1986 

1983 
1983, !985 
1987 
1989 

1983, 1984, 

1986, 1988 

1989 

198'3, 1987, 

1986 

c: ,, 
~: I]! -l - .,,.·: - 0 

Bangladesh Standards Institution I 
Barbados Natio~al Standards Institution 

Laboratories of the Physical !es!ing 
Sector, CETEC 
Center of Industrial and Scientific 
Metrology of I~~ETRO 

National Superintendence Industry Commerce 
Colo•bian Instutute for Technical 
Standardization-ICONTEC 

Ministry of Commerce and Industry 

Ecuadorian Institute of Standardization 
Escucla Politecnica ~acional I 

Ghana Standards Board 

Indian Standards Institution 
National Physical Laboraton· (~PL) 
Bureau of Indian Standards 
Central Labour Institute 

I 1985 National Insitute for Instrumentation 
(Lembaga Instrumentasi Nasional-LIP!) 
Centre for Industrial Standardization, 
Ministry of Industry 
Institute for Research & De\·elop1ent of 
Materials and Technical Products 
Ministry of Industry i 

1988 Central Organizaton for Standardization I 
and Quality Control (COSQC) I 

I Jamaica Bureau of Standards 

1G 
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I K"'n··a I ... •.1 I!l83 Kcny~ B~rca~ cf Standards 
-I Y.a!aysia 1983, I98L 1986, Standards and Industria! Research I 

1988, 1989 Institute rf ~alaysia (SIRIM} I I 1S3-t Defence Research Centre, Ministry 0f 
Defence 

~igeria 1987 Nigerian Standards Organization 

Pakistan 1983, 1984 Pa~istan Standards Institution 
1983, 1985 National Physical and Standards Laboratory 

(NPSt} 

Philip&Jines 1983, 1986 National Institute of Science and 

I Technology UHST} 
1983, 1956, 1988, Product Stadands Agency 
1989 (Bureau of Product Standards) 

Saudi Arabia 11985 Research Institute, University of 
Petroleum and Minerals I I 1989 I Saudi Arabi3n Standards Organization 

Singapore 1984, 1985 Singapore Institution of Standards & 
Industrial Research (SISIR) 

Solo1aon Islands 1S83 Xinistry of Commerce & Primary Industry 

Sri i.anka 198~. 198G, 1!:87 Sri Lanka Standards Instituticn 

Suriname 1985 Bureau of Standards 
1987 Ceramic Development and Training Centre 

Thailand 1983 Thai Industrial Stnadards Institute 
19&3 Ministry of Science, Technology and Energy 

(~ational Research Counci~) 
1984, 1985 Department of Science Service 
1986, 1989 Central _Bureau of \'eights and Measures 

Ministry of Commerce 
1987, 1988 Thailand rr.stitute of Scientific and 

Technology Research (TISTR) 

Tunisia 1985 Technical Center of Electrical and 
Mechanical industries 

--··----- --

I 
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1) eanglandesh ------------------------------------------------------ 21 

- Bangladesh Standards Institution 

2) Barbados ------------------------------------------------------ 21 

- Barbados National Standards Institution 

3) Brazil 

- National Institute for Metrology, Standardization and Industry 

Quality - n~ET!?G 

~) Cyprus 

- Cyprus Organization for Standards and Control of Quality(CYS) 

?"l ..... 

"" '' 

5} Colombia ------------------------------------------------------ 28 

- National Superintendence Industry and Commerce 

- Colombian Institut2 for Technical Standardization - ICONTEC 

6) Ecuador ------------------------------------------------------ 31 

- Escuela Politrcnica ~acional 

- Ecuadorian Institute of Standardization (INEN) 

7) Ghana ------------------------------------------------------ 35 

- Ghana Standards Board 

8) India ------------------------------------------------------ 36 

Indian Standards Institution 

- National Physical Laboratory 

- Bureau of Indian Standards 

- Central Labour Institute 

18 
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~) Indonesia ------------------------------------------------------ ii 

- National Institute for Instrument~ticr. - Indcr.csiar. 

Insti~ute for Sciences (LI~ - LIPI) 

- Centi·e for Industrial Standardization, ~ir.istn of Industry 

10} Iraq ------------------------------------------------------ 45 

- Central Organization for Standardization and Quality Control 

{COSQC} 

11} Jamaica ------------------------------------------------------ ~8 

- Jamaica Bureau of Standards 

12} Jordan 

- Department of Standards and Measures, Ministry of Industry & Trade 

iO ..... 

13} Malaysia ------------------------------------------------------ 49 

- Standards and Industrial Research Institute of Malaysia (SIRPf} 

U} ~igeri.a ------------------------------------------------------ 54 

- Standards Organization of Nigeria (SON) 

IS) Pakistan ------------------------------------------------------ 55 

- National Physical and Standards Laboratory (~PSL) 

16} Philippines ------------------------------------------------------ 55 

- National Institute cf Science and TechnoJogy (~IST} 

(Department of Science and Technology) 

- Bureau of Product Standards 

17) Saudi Arabia ----------- Gl 

- Research Institute, University of Petroleum & Minerals 

- Saudi Arabian Standards Organization (SASO) 

l!l 
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- Sin~apore Institution of Standards & Industrial Research {S!Sl~) 

19) Sclomon Islands ------------------------------------------------- 67 

- Trade ~easure;nent Laboratory, Minist r:i· of Commerce & Primar:.-

Industry 

20) Sri Lanka ------------------------------------------------------- 70 

- Sri Lanka Standards Institution (SLSI) 

21) Surina•e -------------------------------------------------------

- Bureau of Standards 

- Ministry of Transport, Trade and Indtistry 

'T, 
I ! 

22) Thailand ------------------------------------------------------ 72 

- Central Bureau of Weights and Measures, ~inistry of Co;merce 

- Thailand Institute of Scientific and Technological Research (TISTR), 

Ministry of Science, Technology and Energy 

23) Tunisia ------------------------------------------------------ 79 

- Technical Center of Electrical and Mechanical Industries (CETI~E) 
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