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NJDI'r DKS CAPACI'rKS UJCALKS DB Pl«JIVC'rIOll DB PIBCBS D'USURB B'r 

D'OU'rILLAGBS PAR lf.ACBillKS A COlflfAlfDBS lfUllBRI(JUBS ft' DKS BBSOillS 

DB l'ORllAf'IOB A CKS 'l'BCBlfI(pBS PAR BWCA'l'IOll ASSISTBB PAR ORDillA'l'BUR 

.Projet L USIIltf/911015 - Contrat ~ 911207 

RAPPORl' D'NJDI'r : PlfASB 3. 

rable du •tieres 

I. Introduction 

II. Description des sellinaires realises et bilan succinct. 

II.l Presentation du contenu des divers seminaires. 

II.2 Tableau resu.e des participations par pays. 

II.3 Resu.e des reactions des participants. 

III. Conclusion et coldlentaires concernant la phase 3. 

Annexes . . 
l. Rapport du seminaire en URUGUAY. 

2. Rapport du seminaire au KENYA. 

3. Rapport du seainaire au COSTA RICA. 

4. Rapport du seminaire au BURKINA FASO. 

5. Rapport du se11inaire en INDONBSIB. 

6. Rapport du se11inaire en THAILANDE. 

7. Hodele du syllabus re11is aux participants. 
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I. IJrrROWcrIOll 

Le progra .. e en cours s'inscrit dans le cadre du suivi des sellinaires 
organise par l'ONUDI et le gouvernement Belge pour l'A:frique, l'Asie et 
l'Aaerique Latine dans le doaaine de la fabrication d'outillages et de 
pieces d'usure. Les participants a ces sellinaires organises durant les 
annees 1988 a 1990 avaient exprime leur volonte de concretiser cette 
forJ1ation dans leur pays afin d'en sensibiliser les decideurs et d'y 
realiser des applications concretes. 

A:tin de llieux cerner leur besoins et d'accelerer le developpement de 
ces tech..,ologies, nous avons audite leurs possibilites de produire des 
pieces de rechange et des outillages, et sur base des resultats de 
l'audit des seminaires d'infor•ation et de sensibilisation ont ete 
organises pour un noyau d'ingenieurs et de technicians superieurs aux 
techniques de l 'EAD (.Education assistee par Ordinateur) et il 
l'utilisation des •achines a co .. ande nuaeriques pour la production de 
ce type de pieces. 

Le present rapport a pour but de decrire toutes les operations 
effectuees dans le cadre de la phase 3 du projet telle qu'elle est 
definie dans les ter.mes de references et de resumer les resultats des 
sellinaires ettectues. 

cette phase prevoyait : 

L'organisation de seminaire de formations dans les 6 pays 
selectionnes en s'appuyant sur une institution locale interessee 
aux developpement de ces technologies dans leur pays • 

- La redaction d'un plan d'action permettant 
diffusion et l'utilisation de ces technologies 
pays et repondant aux besoins des participants. 

d'aaeliorer la 
dans chacun des 

II. DBSCRIP'PIONS DBS SBllINAIRBS RBALISBS B'P BILAll SUCCINCT 

II.l Presentation du contenu des divers selainaires 

Les annexes l a 6 nous intor•ent sur : 

- le titre du seminaire dans chaque pays, 
- le programme du seminaire et l'horaire de travail des 

participants. 
- La liste detaillee des participants. 
- Laurs reactions et leurs priorites dans l'introduction des 

technologies proposees. 

L'annexe 7 reprend un syllabus modele identique a celui qui tut remis a 
chacun des participants dans les 6 pays. Ce syllabus est adapte a la 
Thailande qui tut le dernier pays a accueillir le seminaire. Les 
parties speci!iques ont toujours ete adaptees au pays et a son niveau 
d'evolution, mais les themes developpes sont restes identiques. 
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Les divers exposes contenus dans le syllabus 
Messieurs Paul Renson et Mathieu RENKIN, qui 
retenus par CECOFORllA pour ce projet. 

ont ete rediges par 
sont les deux experts 

II.2 Tableau resume des participations par pays 

Institution 
Pays d'accueil Corresponda!'!t Nollbre de 

+ date + lieu local participants 

URUGUAY Camara de Industria Ruben Rodriguez 25 
31/8 - 4/9 Montevideo 

KENYA KIRDI Isaiah Chebii 14 
21 au 25/9 Nairobi 

COSTA RICA CINDE Luis Cordeiro 
5 au 9/ln SAN JOSE Ronald Bolanos 28 

BURKINA FASO Chambre de collllllercc 
9 AU 13/11 et d'industrie Bary Cyr Prosper 20 

OUAGADOUGOU 

INDONESIA PT PINDAD 
16 au 19/2 Bandung Ir BAMBANG ISMOYO 16 

THAILAND MIDI Ms PANMANAS 23 
10 au 14/5 Bangkok SIRISOMBOON 

II.3 Bre:t resu.& des reactions des participants. 

Le tableau ci-dessus nous in:torme sur le noabre de participants dans 
chacun des pays, sur le lieu et l'institution d'accueil et il nous 
rappelle le nom des correspondants locaux. A l'issue du programae de 
formation, on peut considerer que 126 personnes dans 6 pays dit:terents 
ont ete intormees et sensibilisees a l'utilisation de ces nouvelles 
technologies et plus particulierement sur les 4vantages de l'EAD dans 
la tormation du personnel de production sur machines a co .. ande 
numeriques et a l'organisation etticace de la maintenance. Ils ont 
aussi pu mieux percevoir les perspectives prometteuses de la CFAD 
(Conception et Fabrication Assist~e par Ordinateur ou en Anglais 
CAD/CAJI : Computer Aided Design et Computex Aided Machining) pour la 
realisation de pieces d'usure et d'outillages. 
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Dans cha<fUe pays les participants, convaincus des avantages des 
technologies proposees, ont elabore en co..un un plan d'a.elioration 
des institutions de foraation existantes pour peraettre de 
developpeaent adapte de ces technologies dans leur pays. Ces divers 
plans seront presentes dans le cadre du rapport final. 

III. COllCUJSIOBS Br COllllBlf'f'AIRBS COllCBRllAft LA PBASB 3. 

Le derouleaent de la troisieae phase du projet a ete enthousias.ante 
car elle a revele dans tous les pays selectionnes, un taux de 
participation aux seainaires tres eleve. En effet une J10yenne de plus 
de 20 personnes par pays ont consacre une seaaine de leur teaps a se 
f oraer a ces technologies et elles ont expri.es la volonte de voir 
celles-ci s'i•planter le plus rapideaent possible dans leur propre 
pays. 

Nous ne pouvons a ce stade •anquer de aentionner l'efficacite et le 
devoue11ent de chacun des correspondants locaux dans les divers pays 
visites. Ils ont pu coJU1Uniquer leur enthousias11e pour ces techniques 
aux autorites et aux institutions responsables et ils ont pu aettre en 
place avec des moyens parfois liaites des seminaires de for•ation de 
tres bonne qualite qui se caracterisaient par la aotivation de la 
grande majorite des participants. Cette experience de collaboration 
avec un expert local pour atteindre un objectif determine nous est 
apparue comme une des raisons essentielles a la reussite de l'ensemble 
du projet. Je reco .. ande la poursuite de ce type de collaboration pour 
les phases ulterieures de ce projet. 

Nous tenons a remercier les services coapetents de l'ONUDI et en 
particulier le service formation de l'•Industrial Operations support 
Division• pour l'appui efficace qu'il a apporte a la rerzssite de ce 
prograa111e. Nous devons aussi mentionner les representations de 
l'ONUDI dans les 6 pays qui nous ont apportes toute l'aide necessaire 
et qui ont surtout servi d'organe de liai~on entre CECOFORHA et les 
correspondants locaux dans chaque pays. 
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UNIOO • ONUDI 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENT INOUSTRIEL 

DB"l'AILBD PROGRAllllB OF 'f'n SBllillAR in UIVGUAY 

1. Presentation of the different participants and of their 
objectives in this training progra11. 

2. Co•puter based training - possibilities - actual development 
- objectives. 

3. Application of CIYI' (Coaputer Based Training) on CNC Hachines 
Tools - exaaples. 

4. Presentation ot the evolution ot the CAD/CAif possibilities 
and recoaaandation for the selection of a new software + 
de110nstration ot practical applications of autoJ1Btic 
prograa.ing. 

5. Co•parison ot the productivity of the CNC 2achine tools 
co•pared to the productivity of the classical aachines. 
Presentation ot the new machines : CBC aachinig cP-nter + CNC 
Lathe + EDH •achines. 

6. Presentation of TECHNIFU'l'CJR, Lieqe local Training Centre: 
Objectives, eraaples of training. 

7. Results ot the audit in URUGUAY, brief analysis, Action Plan 

B. Presentation ot the training institutions selected in the 
country + visited of the institutions. ('I'alleres Don Bosco) 

9. Visit of a plant with equipped vith CNC Hachines Tools in 
the country. (COCAP with a deaonstration of their CNC 
Hachines) 

10. The Industrial Haintenance and the use ot CIYI' tor an ettective 
training in the various technologies. 

11. 'I'ea• Work activities on the definition ot the project of a 
training tacilitys adapted to the country needs. 

12. Finalisation of the project and definition ot the support 
tea• tor the tinal i•plementation. 

13. Presentation ot the UNIDO activities in the project. 

14. Evaluation ot the seminar and ot the results ot the project 
in the country. 
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OFFICIAL SCJllllVLB : 

llond4Y ll AugUSt : 

9.30 to 12 B Prgsentation ot the progra.ae 
2 to s B subject n· 2 and n· 3 (CB'r and CB'r tor CNC 

llllchinesJ 

t"QeSday .l &egre!!her : 

9.30 to 12 B Visit to TALLERES DON BOSCO : presentation 
of the institution (n· BJ 

2 to SB Subject n· 10 (The Industrial Haintena.nce 
and the use of CB'r tor an ettective training 
in the various technologies} 

9.30 to 12 B 

2 to SB 

Subject n· 4 (Presentation ot the evolution 
of the CAD/CAii possibilities} 

Subject n·s and 6 (Productivity ot CBC 
aachines : Producion de polea con CllC y 
801de inyeccion para plastico + presentation 
ot a Belgiu• training Centre : TECHNIFU'l'URJ 

Thgngfay J. Sgt•'*!r : 

9.30 to 12 B 

2 to S B 

9.30 to 12 B 

2 to 5 B 

Visit ot COCAP and presentation of soae CBC 
machines tools 

Subject n· 7 (Results ot the audit in 
URIJGUAYJ + introduction of n· 11 (Teamtork 
activity} 

Subject n· 13 (UNIDO participation Mid 
possibilities} + continuation ot 11 and 12 
(definition of a project adapted to URUGUAY 
situation} 

Presentation ot the local project + 
evaluation of the seminar and of the results 
ot the seminar tor the country. (creation 
ot a trainig facility in CNC Hachines tools 
and in CAD/CAif in URUGUAY} 
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Ill'l'RDWCTIOB 

Welcome address by llr DB JOllG :fro• UllIDO 

su-ary of the history of the project : R. RODRIGUES 

.Presentation of the general objectives of the project P. RBllSOB 

Presentation of the detailed proqrume and of s,,ecif ic topics in 
the proqrlUllle : ". RBllJ{Df + p - RBllSOll 

Interruption : coffee + water 

Presentation of the participallts and .return to the oriqinal 
proqrlDml!. 
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UIVGUAY SBllilfAR (31 AugUst t:o 4 Septe-.ber 92) 

Lill QL participants :tQ .tb§_ fiM J ru. f(QBI_ 

~ 

Groqpe : 

BALBI 
DOSIL 
GOHEZ 
LOPEZ 
CASTILLO 
GEN'l'INI 
NAZARET 

GroQJ> Z. : 

HADEIRA (son) 
OLIVERA 
HAZZA 
S.~DI 
LEIS 
VASQUEZ 
P'E'l'RILLO 

Grogg .l : 

DE SOUZA 
JOLLES 
CUSTODIO 
HUN OZ 
P'E'l'RUZZELLI 
VARELA 
GARCIA 

Institutions 

UTU 
UTE 
TDB 
Niboplast 
cordelino 
Dinapy.e 
.Latu 

Madeira 
Olivera 
TDB 
UTE 
COCAP 
Cordelino 
Ancap 

DNI 
Ancao 
ORAN .. 
TDB 
U'1'U 
UTE 
UTE 

The toll011iD1J persons have participated to so.11e ot the 
discussions or were present: during t:he closing day : 

Hrs HOYANO 
Harius BERGH 
Raul MADEIRA 
HAE SO 
HANAN A 
Silvio HORENI 

UNDP 
UllDP 
Hadeira + Ca•ara de Industrias 
OPP 
ORAN 
COCAP 

The .11eSting was undei· the guidance ot : 

Hathieu RENKIN 
Paul RENSON 
Philippe DE HOUTIER 
Ruben RODRIGUEZ DIAZ 

UNIOO 
UNIOO 
UNIOO 
ISAI 
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List of the questions tor tlie tirst session of teamrark 

A.Increasi'V QL :tile. training 

Do you reco..a.nd : 

- I•provement in conventionnal 11achining 
- I•prove11ent in cutting conditions 
- I•prove11ent in •aintenance analysis 

3) technical diagnosis 
b) •anage11ent 

- Practice in CNC 11achining 
- I•prove11ent in CAD 
- I•proveaent in moulding 
- I•prove11ent in moulding design 
- I•prove11ent in CAif 

* starting with CBC 
* integration at level 0-1-2 
* integration at CIH level 0-4 or 5 

ttbat are your priorities ? 

Gr l 

no 
Y/4 

Y/3 
Y/3 
Y/2 
Y/l 
Y/5 
Y/5 
Y/6 

Gr 2 Gr 3 

no no 
Y/2 Y/3 

Y/2 Y/l 
Y/2 Y/l 
Y/2 Y/3 
Y/l Y/l 
Y/3 Y/2 
Y/3 Y/2 
Y/l Y/l 

The level of priorities is given after the answer above. 

B.AMJysis rlt. ar adVanta!les-

- Are you interested in CB'l' development? 
- In CNC? 
- In cutting conditions? 
- In diagnosis analysis? 

All the participants answered yes to all those questions. 

C.BAcp-ndntions !Dr. :ti» selection ad CNJICM sottvares· 
- Have you a precise idea ~~a usetull 

syste• tor your business? 
- Are you interested to introduce that 

technology in your business? 
- Is it your next development step? 
- What is your opinion about : 

* Training facility in that area 
* Centre of co•petence in that area 

+ Where? 
+ Who? 
+ When? 

no 

y 
y 

± 

y 
y 

y 

y 
y 

Not existing but 
essential to create 

no answer 
• 

ilDl8diately 

D.BAcp-MatiOIJS ~ ~ dev@lOJ)MQt aL A local QIHICity .ill 
einteMnq@ tr41,nu151. 

- Do you believe that 
soon? 

- Do you believe that 
training is urgent? 

* tor who? 
* When? 
• How many? 

CAlfll is requested 
not i.-ediately 

diagnosis analysis 

± ± 
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UNI[)() • ONUDI 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENT INDUSTRIEL 

DB'.l"AILBD PROGRNlllE OF 'rBB SEllIBAR in KENYA 

1. Presentation of the different participants and of their 
objectives in this training program. 

2. Computer based tre~ning - possibilities - actual development 
- objectives. 

3. Application of CB'I' (Computer Based Training) on CNC Machines 
Tools - examples. 

4. Presentation of the evolution of the CAD/CAif possibilities 
and reco11111andation tor the selection of a new software + 
demonstration of practical applications of auto•atic 
progra11111ing. 

5. Comparison of the productivity of the CNC machine tools 
compared to the productivity of the classical machines. 
Presentation of the new machines : CNC machinig center + CNC 
Lathe + EDM machines. 

6. Presentation of TECHNIFUTUR, Liege local Training Centre; 
Objectives, examples of training. 

7. Results of the audit in KENYA, brief analysis, Action Plan 

8. Presentation of the training institutions selected in the 
country + visited of the institutions. (KIRDI) 

9. Visit of a plant with equipped with CNC Machines Tools in 
the country. (KBS Kenya Bureau of Standard) 

10. The Industrial Maintenance and the use of CB'I' tor an effective 
training in the various technologies. 

11. Team Work activities on the definition of the project of a 
training tacilitys adapted to the country needs. 

12. Finalisation of the project and definition of the support 
team for the final implementation. 

13. Presentation of the UNIDO activities in the project. 

14. Evaluation of the seminar and of the results of the project 
in the country. 
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CBT - TRAINING 21 - 25 EDSC 

Organisation and Address 

1. Kenya Association of Manufacturers 
P.O. Box 30225 
NAIROBI 

2. General Motors {K) Ltd 
P.O. Box 30527 
NAIROBI 

3. Kisumu Industrial Training Centre 
{D.I.T.) 
P.O. Box 1732 
KISUMU 

4. Eldoret Polytechnic 
P.O. Box 4461 
ELDORET 

5. Railway Training Institute 
P.O. Box 42226 
NAIROBI 

6. Kenya Bureau of Standards 
P.O. Box 
NAIROBI 

7. Kenya Industrial Research and 
Development Institute 
P.O. Box 
NAIROBI 

8. Industrial Automation Ltd. 
P.O. Box 46345 
NAIROBI 

-': . ..<.. 

9. Engineering Development and Service 
Centre 

10. 

P. 0. Box 30650 
NAIROBI 

Kenya Subcontracting Exchange 
P.O. Box 
NAIROBI 

11. Mombasa Industrial Training Centre 
(D. LT.) 
P.O. Box 82170 
HOH BASA 

Persons/Qualification 

Eliud N. Kimaro 
(Mechanical Engineer) 

Pius M. Kikuyu 
{Production Engineer) 

Benedict A. Adipo 
{Technical Trainer - mechanical 
Engineering department) 

F.M. Mbogo 
(Production Engineering department) 

Evans Nyangeri 
{Computer Trainer) 

Jaffe Mbata Ayugi 
{Mechanical Engineer - Production 
Workshop) 

Paul Akenga 
(Production Engineer) 

Daksheish 
Mehta (Manager/Dir~ctor) 

T.P. Wamuyu (Production Engineer) 

P.l. Wainaina 
(Machanical Engineer) 

H.S. Wangor~ (Technical Trainer -
mechanical equipment department) 
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12. Kenya Industrial Research and 
Developaent Institute 
P.O. Box 
NAIROBI 

13. Kenya Industrial Estate 
P.O. Box 
NAIROBI 

14. M.Y.S. - Mombasa 

~~---. °' to~1 ~ µ~~Ai 

C. Kabiru (Industrial lnforaatlon -
Computer section) 

D.W. Ngii 
(Service Centre) 

Ray Kwangormje 
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List of the questions for the first seBBion 

A.Increasing of~ training 
Gr f Gr 2 

Do you recOM11Jnd : 

- Improvement in conventionna1 machiningY f Y 
- I,.,,,,rovement in cutting conditions Y 3 Y 
- Improvement in maintenance analysis Y 3 Y 

a) technical diagnosis Y 
b) management Y 

- Practice in CNC machining Y 1 Y 
- Improvement in CAD Y 2 Y 
- DEVELOPHENT in moulding Y 4 Y 
- DEVELOPHENT in moulding design Y 4 Y 
- Improvement in CAH Y 3 Y 

• starting with CNC Y 5 Y 
• integration at level 0-1-2 Y 5 Y 
• integration at CIH 1eve1 0-4 or 5 N 

What are your priorities ? 

The level of priorities is given after the answer above. 

B.Ana1rsis ~ CBT advanta98S· 

- Are you interested in CBT develOpt11Bnt?Y Y 
- In CNC? Y Y 
- In cutting conditions? Y Y 
- In diagnosis analysis? Y Y 

NOT IN THE SCHOOL ... 

C.RecoM'ntlatiOO§ for~ al"'ttton JlL CNl/CNI aoftwerM. 

- Have you a precise ide• or • Mru"t1 -· 
system for your business? Y Y 

- Are you interested to introduce that· 
technology in your business? Y Y 

- Is it your next deve1op111ent step? V Y 
- What is your opinion about : 

• Training faci1ity in that arn .NEED NEED 
• Centre of cQllfP8tence in that acfla 

+ Where? NOT EXISTING 
+ Who? DIT EDSC DIT OR EDSC 
+ When? IIMEOIA TEL Y ASAP 

hlc MM 
tratntn11. 

- Do you be 7ieve that CAIM is 
soon? INITIATION 

- Do you believe that 
analysis 
training is urgent? 

• for who? 
• When? 
• How many? 

loca 1 C4A1City 1tJ 

requestMJ 
y y 

dtagnosf• 
y y 

INDUSTRY INDUSTRY 
SOON SOON 
BY SECTORS BY SECTORS 
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Priorities 

- Practice in CNC Hachine : DIT 
------------------------------

Training but using existing equipment + introduction of CBT 
technologies. 

- Improvement in CAD : KIRDI 
--------------------------

Training + software (probably AUTOCAD) 

- Improvement in Cutting conditi<Hts : DIT 
------------------------~-------------

Training + software 

- Improvement in Haintenance Training 
Haintenance · Eldoret Polytscnnic 

+ organisatiOf) of 

----------------------------------------------------------------
Training + software 

- Introduction of CAH : KIRDI 
---------------------------

Training + soft~are + equipments (Industrial CNC machines 
tools) 

- Improvement of Houlding technologies + Houldtng desing : KIRDI ... --------------------------------------------------------------
Training + softwares + equipments 

....... , .. 
conclustons 

Based on the priorities hereabove 111entionned. you must 
define your specific requests for traintng in Europe in terms of 
number of persons and fields of training. 

You must also define the equiptn11nts and the softwares you 
will require for each specific subject. 

Nairobi, the 25/9/92 
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UMOO.ONUOI 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENT INOUSTRIEL 

COSTA RICA 
Seminar on 

UTILISATION ot CAD/CAM 

tor the PRODUCTION 

ot TOOLS and SPARE PARTS 

Organised with the support ot the 

UNI DO 

and the cooperation ot the 

CINDE 
From the 5 to 9 October 92 

INSTITUTO TECNOLOGICO 
de COSTA RICA CECOFORMA 
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UNIOO • ONUDI 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENT INOUSTRIEL 

DBrAILBD PROGRMllB OF 'nlE SJfllillAR in cosrA RICA 

1. Presentation of the different participants and of their 
objecti't•es in this training progra11. 

2. Computer based traininq - possibilities - ac~ual development 
- objectives. 

3. Application of CBI' (Co•puter Based Training) on CNC Hachines 
Tools - exa.ples. 

4. Presentation of the evolution or the CAD/CAif possibilities 
and reco1U1andation for the selection of a new software + 
demonstration of practical applications of automatic 
programmir,tJ. 

5. Comparis1Jn of L£'le productivity of the CNC machine tools 
compared ~c the productivity of the classical machines. 
Presentation of the new machines : CNC 11Br.hinig center + CNC 
Lathe + EJ;.: machines. 

6. Presentation of TECHNIFU'l'UR, Liege local Training Centre; 
Objectives, examples of training. 

7. Results of the audit in COSTA RICA, brief analysis, Action 
Plan 

8. Presentation of the training institutions selected in the 
country. (ITCR) 

9. Visit of a plant with equipped with CNC Hachines Tools in 
the country. (HULES TECNICO) To be confirmed. 

10. The Industrial Haintenance and the use of CB'l' for an effective 
training in the various technologies. 

11. Team Work activities on the definition of the project of a 
training facilitys adapted to the country needs. 

12. Finalisation of the project and definition of the support 
team tor the tinal implementation. 

13. Presentation ot the UNrDO activities in the project. 

14. Evaluation of the seminar and of the results of the project 
in the country. 
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OFFICIAL SCBBOOLB OF 'ftlB SBllillAR : 

lfolMf ay ~ October : 

17 to 17.30 B Openinq Ce.re.>ny 
17.30 to 18 B Presentation of t:he different participants and of 

their objectives in t;bis "training p.rograw. 

18 to 19 B Co11p1'ter Based 'rraiJJi.Dg (CBrj - Possibilities - Actual 
development - objectives. 

19.l.5 ft) 21. B Applications of CIW (Coapu.ter Based 'rraininq} OD CBC 
llachines rools. 

f'Uescf U § OCtob&r : 

17 to 18 B Visit to BULBS ~ICOS - Visit of the vorksbop alMf 
particularly the BDll llachine, the 2 CllC aachininq 
cenb!rs llDd the CllC Lathe. 

18 to 19 B !9he Indus'trial llainteMnce alMf the use of car for an 
19.l.5 to 21. B effect;ive traininq in the various technologies. 

f!fad=sday z Qct;ober _;_ 

17 to 19 B Presentation of the evolution of the CAD/CAif 
l9ol.5 to 21 B possibilities alMf recommandations for the selection of 

a sof tttare + de.monstration of a practical application 
of autollatic progra..inq. 

rmrsau I. OCtober : 

17 to 19 H CollPIJrison of the productivity of the ClfC 11aebines 
collpllred to the productivity of the classical 
1111Cbines. 
Presentation of teclmifublr, Liege local traininq 
centre; Objectives + examples of traininq. 

19.15 to 21 B Results of the audit in COS'l.'A RICA, brief analysis + 
actions plan 
Presentation of the llllIDO participation alMf 
possibilities 
Presentation of the capacities of .ITCR in the CAD/CAii 
and aa.inte.nance training. 

Friday 2 October : 

15 ro 18 B ~ea.m.rork activities on the definition of the project 
of upgradiDCJ an existiDCJ tacility in order to 
reinforce the use of DEW teclmolgies (CBr + CAD/CAii 
and organised llAilf'I'BllAlfCB) in Kenya + finalisation of 
the project and selection ot the support team tor the 
tinal i•ple11entation. 

18 to 18.45 8 Presentation of the local project. Final conclusions. 

19 to 21 B Closing cereaony. 
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LISTA DE PARTICIPANTES 

UTILIZACION DEL CAD/CAH PARA LA PRODUCCION DE PIEZAS HECANICAS 

1- JOSE ALVARADO B. 

2- JOSE ANTHONY MARTINEZ c. 

3- ALBERTO MORALES ALFARO 

4- RONALD BOLA~OS HAROTO 

5- MAURICIO MONGE AGUERO 

6- LUIS F. CORDERO 

7- WALTER BOLAAOS QUESADA 

8- JUAN JOSE ALPIZAR HERRERA 

9- JESUS SERRANO PRADO 

10- MANUEL MORALES C. 

11- CARLOS FLORES PORRAS 

12- HARCIO AGUILAR V. 

13- CARLOS ALBERTO CASTRO VARELA 

14- CARLOS SEGURA HERNANDEZ 

15- FERNANDO ROLDAN AZOFEIFA 

16- SERGIO CALVO VARGAS 

17- ROBERTO E. CAMPOS QUESADA 

18- FRANCISCO ARTAVIA GAMBOA 

19- RONALD ARAYA FAJARDO 

20- FRANCISCO ARAYA FAJARDO 

21- ALEXIS VILLALOBOS VILLALOBGS 

22- BLANCA IRIS RODRIGUEZ ROJAS 

23- LUIS JAVIER VILLEGAS CALDERON 

24- RENE OSWALDO AYALA MOLINA 

25- GILBERTH REYES ROJAS 

1 
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26- JAVIER EDUARDO RAMIREZ 

27- GUTLLERHO ZURIGA ARTAVIA 

I 28- ED~tARDO GOMEZ LAURENT 

I 
INSTRUCTORES: P. REN SON 

H. RENK IN 

~ CELEBRADO EN SAN JOSE DEL 5 AL 9 DE OCTUBRE DE 1992 
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Questions tor the tirst session ot f:eawwork in COSTA RICA 

A.Increasim ot .tk trainim caacit.Y ;4_ tb§. local institutions 
ii! tb§. su4ied techoologies : 

Do you recoJllll.IDd : 
Gr l Gr 2 Gr 3 

Crespo 

- Improvement in conventionnal aachining y y y 
- I•proveaent in cutting conditions y y y 
- I•provement in maintenance analysi& y y y 

a) technical diagnosis y y y 
b) aanageaent y y y 

- Practice in CNC •achining y y y 1 
- I•provement in CAD y 2 y 2 y 2 
- Development in 110ulding } y 1 y 1 y 2 
- Development in 110u.ldi1J<J design } 
- I•provement in CAH y 3 y 1 y 3 
- Development of Cilf concept? F y 3 N 

* integration at level 0-1-2 u N 
* integration at Cilf level 0-4 or 5 T N 

Jfbat are your priorities ? 

The level of priorities is given after the answer above. 

B.Aulysis !2l. .ti. advantages ~ tm CBr. ~ .tll@ traini.rg gz.. 
tbose technoJogies h 

- Are you interested in CB'l' development? Y 
- In CNC training? Y 
- In cutting conditions? Y 
- In diagnosis analysis? Y 

y 
y 
y 
y 

y 
y 
y 
y 

I c.Becq-Mations t<ir. ta selection aZ- CAD/CM soltvares· 

I 
I 
I 

- Have you a precise idea ep;.a usetull 
syste• for your business? N 

- Are you interested to introduce that 
technology in your business? y 

- Is it your next development step? y 
- What is your opinion about : 

* Training facility in that area y 
* Centre of co•petence in that area 

+ WHERB? CAD/CAif I'l'CR 
+ WHO? 
+ WHEN? Now 

- Do you believe that 
-At which level? 

- Do you believe that 

CAHH is requested soi 
lfEDIUll 

diagnosis analysis 
training is urgent? 

* tor who? 
* When? 
* Where? 

y 
Inchllrge Workshop 

Now 
I'l'CR 

lfouldsY AIJTOCAD 
lllJkingCAH 

y y 
y YES FOR COHP 

y HINIHAL 

ITCR I'l'CR 

Now Now 

y y 
Basic BASIC 

y 
IC 
Now 
I'l'CR 

y 
INC •aint 
ASOP 
I'l'CR 
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Priorities 

The answers of the three groups of participants resumed in 
the previous annex have indicated the following priorities : 

1. Development; & Production of S>Ulds. 

2. CAD - Starting and iaprovemenf; of NJ'l'OCAD. 

3. CAif - co.mputer Aid llacbining. 

4. CllC llacllines utilisation. 

5. I.-p.rovemenf; in f;be technologies of utilisation of the 
conventional aacbines. 

6. Develop~nt; of the lmolfledges in t;he of;pi.Jrisation of the 
cutting condi tiol!S on the aacbines tools. 

7. I.-prove~nf; of the lmolfledge in llaint;ene,nce analysis and 
lletbodology and introduction in t;he CAllll (Computer 
Assisted llaintenance llanagement). 
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UNIOO • ONUDI 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENT INOUSTRIEL 

BURKINA FASO 
seminaire de formation 

sur l'utilisation du CAD/CAM 

pour la production d'outillages 

et de pieces de rechange 

Organise avec le support de I' 

ONUDI 
et la cooperation de la 

CHAMBRE DE COMMERCE ET D'INDUSTRIE 

du 9 au 13 novembre 92 

CECOFORMA 
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7 B 30 

8 B 30 

BORAIRB DB'l'AILLB W SDIBAIRB : 

.Bnregist:ra.ent des participants 

Installat:ion des participants 

9 B cez.e.anie d'ouvert:ure du S8ll:iJaaire par le llinistre de 
l'Indu.st:rie, du ~ et: des llines. 

10 B Presentation des participants et: de leurs objecti.f s dam: c 
seainaire. 
BAD - Bducation assistee par o.nli.nat:eur - possibilit:es -
developpment: actuel - object:ils. 

12 B Break 

12 B 15 Applicat:ion de l'BMJ a la .f'ormation des operat:eurs de 
aachi nes a co-·ndes •••riques et: au calcul des conditions 
opt:btales de coupes des 118-tau.r. 

8 B La maintenance iDCfust:rielle et l'utili.sation de l'JUD poor 
le .f'on111tion a la 1111.inte.nance. 

10 B Break 

10 B 15 Gestion de la lfa:inteunce Assistee par Ordinat:eur -
P.nisentation d'un logiciel. 

12 B Break 

12 B 15 .Presentation de la CJJD/DAD (Conception assistite par 
Ordinateur - Dessin Assiste par Ordi.Zlat:eur). 

8 B .ReccrrmDtfatio.ns pour la selection d'un logiciel 
d'equipe-.ent pour 1'.iaplant:ation de la CAD. 

10 B Break 

et 

10 B 15 D8110.nstration de la tecbDologie de la FAD (Fabrication 
assistee par ordinateur et des ses developpments dans 
l'iJJdustrie. 

12 B Break 

12 B 15 COllPlfZ'aiSOn de la productivite des machines a co-·Dtfes 
1JUll8riques et ezemples d'application de la CFAD (Conception 
et Fabrication Assistee par Orcfinateur) pour des pieces de 
recbange et des outillaqes. 
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Jeucli U noyghre : 

8 B Visit;e de l'at;elier lfecanique du Iossodo (Depart a 8 Beure 
de la CllaJlb.re de CoWrce en .Unibus et .ret:our a 10 Beure) 

10 B Break 

10 B 15 Presentation de ttechn.U'utur, centre de .formation regional de 
la reqion de Liege en Belgique, specialise dans la .foraation 
a ces tecbnologiesp 
.Presentation des .resu.Itats de l'audit au IVRIIllA FASO. 
Presentation de 1 'avant-pro jet:. propose pour l 'AllI pour 
diwelopper ces teclmologies au a:TRIIllA FASO. 
Presentation du support de l'a.JDI au projet. 

12 B Break. 

12 B 1.5 !9ravail de groupe pour l'analyse et l'a.el.iorat:.ion do projet 
presen'te a.fin de aieu.r l'acfapter ma besoins reels et a la 
sit:uation du IVRICillA FASO. 

yeMl'ftdi ll noyeJlb.re : 

BB 

1.0 B 

10 B l.S 

Analyse des risu.ltas du prelli.er travail de qroupe. 
seconde etape do travail de grcupe pour la .finalisation du 
projet et la de.fiDition de 1'8quipe charqee de son 
iaplanuation dans le pays. 

Analyse des resuztats du second travail de qroupe. 
Elaboration des reco··nctatio.ns ditrinit;ives des participant;s 
au se.inaire. 

11 B cent.onie de Cloture S011s la presidence du lfinist;re de 
l'Industrie, du c~ et des lfines. 

Beenme : Le se.inaire debute chaque jour a a et; se t:erai.ne 4U% 
alentours de 14 B avec 2 breaks a 10 et 12 B durant lesquels 
des boissons seront servies aia participants. 

•••••••••••• 
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Liste des participants 

JCABORB Jean lfllrie 
SMP«I Alfred 
'l'RADRB Jean llllrie 
GCJIBBRB sylves"tre 
OOBDlUJDGO OUSllllDe 
BUO Formne 
'l'APSOBA Issaka 
ftlI.BBA r.abannola 
OOBDRIJljGO saliloa 
SARllU BoubaCar 
YMllOGD S. Gaspard 
BASSOLB LUdavic 
salADOGO Constant 
POGOGID Joseph 
SOllOGD 'l'idjizme 
DIALID sa.au (llelleJ 
KOLOGO #aurice 
ft>B Jul.es Bonori 
s•ADOGO saliloa 
KOllA'l'B Djibril 

Soc:ieu 

College d 1 e.nseiq.nament t:eclmique 
DGrP 
API<DIA 
DGQll 
MI 
SBSB (cbef builerieJ 
SCFB 
Centre ADst:ro Blrk.i.Dabe 
FASOPLAST 
AitrI 
SORlllfIB - .Poara 
SOllABBL 
Lycee 'l'eelmique 
CllBA 
Atelier IJ&c:anique de Pr8c:ision 
Atelier de 118canique Gen8rale 
FASO FAllI Koadougou 
Atelier JIScanique de Pr8c:ision 
BJllIGBB 
SOF"I.'17a 
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Priori't&; dMinies par les particip1mt:s au IDMillA FASO 

Accrpi§§M'nt ~ cgocitQs d§ fo.rMtiOJl 
d§4 institutions loca1es dam 
1- toghoologies Otpdj ·es. 

Recoaaa.ndez-vous : 
Un accroisseaent des possibilit6s en usinage 

conventionnel? 
Le d6veloppeaent des conditions de coupe? 
Le developpeaent en analyse de la aainten3Jlce 

a: diagnostic technique? 
b: gestion de maintenance? 

La pratique en CNC? 
L'accroissement en DAO-CAO? 
Le developpeaent en conception de aoules? 
Le d6veloppeaent en FAO? 

Quelles sont vos priorites? 

!Mlyse d§ naptnges a 1'1Nl am: 
.1A foraf;ion dw aw t§chmlogies. 

Eces-vous interesse par le developpeaent 
de l'EAO? 

Etes-vous interesse par la f oraation A la CNC? 
En conditions de coupe? 
En analyse de diagnostic? 

Bacq·vMf•tions JKZ111: .1A Mlaction dfl 
logiciels CM>-DID a lllBJ'PrA .f'Am 

Avez-vous une id~ pr6cise d'un systeti& utile 
pour votre entreprise? 

Etes-vous interesse A !'introduction de cette 
technologie? 

Est-ce votre prochain pas dans le developpeaent 
Quelle est votre opinion a propos de : 

Possibilite de formation dans ce dOIMline? 
Creation d'un centre de coapetence dans 

da1as ce doaaine? 
OU? 
QUI? 
Quand? 

DljyeJOff&MDt cf 'q• cuctU local• a. 
torwation & 1& •intevryze at 
grjsellt.lf;iQJI da la K.A.O. 

A quel niveau? 
Pensez-vous que la formation A l'analyse de 

diagnostic soit Jrgente? 
Pour Qui? 
QUAHD? 
OU? 

GRl 

5 
4 

6 
7 
1 
2 
8 
3 

our 

OUI 
OUI 
OUI 

MOM 

OUI 

OUI 

Interesse 

OUI 
ouaga 
IUT 

GR2 

HOM 
our 3 

2 
2 
1 

OUI 
OUI 
OUI 

OUI 

OUI 
OUI 
OUI 

NOM 

OUI 

OUI 

COURT Terme 

our OUI 

techn Fon 

OUI OUI 
opera Fona 
COURT TERP'!' 
local vite 

GR3 

MOM 

2 
2 
1 
3 

MOM 
4 

OUI 

OUI 
OUI 
our 

2D 

our 
our 

centre a er 

OUI 
OU AG A 
Cons tr 
COURT Terme 

OUI 

Oper/tecn 

MOM 
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Priorites des participant:s 

Colllle le 110ntre les reponses de la page 
participants sont principale11ent interesses 
suivants en ordre de priorites : 

precedente les 
par les sujets 

1. L'utilisation des machines 
leur entreprise pour la 
rechange. 

a coJlllallde nuaeriques dans 
productions de pieces de 

2. L'utilisation te technologie plus evoluees en maintenance 
co1111e la lfAD (Haintenance assistee par ordinateur). 

3. Le developpement des competences en CAD/DAO (Conception 
assistee par ordinateur et Dessin assiste par ordinateur. 

4. Le developpement des competences en 
assistee par OrdinateurJ 

4. Le developpement des 
conditions de coupe. 

connaissances 

FAD (Fabrication 

en choix des 
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OFFICIAL SCHEDULE OF THE SEMINAR 

Tuesday 1.§. February : 

9 to 10 H 

10 to 11 H 

Opening Ceremony with the participation of 
Mr Fernando Z. VICENTE - UNIDO Country Director which 
wi71 present the participation of UNIDO in the project. 
Ir.SUTADI SUPARLAN - Deputy Chairman for Technology in 
BPIS which wi17 present the BPIS Capacities of training 
in those fields and their proposals for the training in 
maintenance and in CNC Operators 

Presentation of the difff)rent participants and of their 
objectives ;n this training programme. 

11.15 to 12.30H Computer Based Training (CBT) - Possibilities - Actual 
development - objectives. 

13.30 to 15 H 

15. 15 to 1 7 H 

Applications of CBT (Computer Based Training) 011 CN::: 

Machines Tools. 

The Industrial Maintenance and the use of CBT for an 
effective training in those various technclogies. 

Wednesday 11. February · 

8 to 10 H 
10.15 to 11.30H Presentation of the evolution of the CAD/CAM 

possibilities and recommandations for the selection of a 
software+ demonstration of a practical application of 
automatic programming. 

11.30 to 12 H Comparison of the productivity of the CNC machines 
compared to the productiv1ty of the classical machines. 

13 H to 15 H 

15. 15 to 16 H 

16 to 17 H 

Visit of PT PINDAD and mainly the workshop equipped with 
CNC machines Tools. 

Results of the audit in INDONESIA, brief analysis + 

actions plan. 

Presentation of Agrindo regarding the needs of training 
of the private sector in that fields and their proposal 
to improve the situation. 

Thursday ~ February : 

8 to 10 H Teamwork activities on the definition of the project of 
upgrading an existing facility in order to reinforce the 
use of new techno7gies (CBT + CAD/CAM and organised 
MAINTENANCE) in Indonesia 

10. 15 to 12 H Finalisat1on of the project and selection of the support 
team for the final implementation. 

13 to 15 H 
15.30 to 16 H 

Presentat1on of the local project. Final conclusions. 
C7os1~g ceremony. 
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OPBRING SPKAal 
DKPU'J'Y QIAIJIMll JOR ~ BPIS 

IM 'l1IK CBr SllllMR AT Pltm&D 
IWOUIG 

DISTINGUISH rJNIOO DIRKCTOR IN INOONISIA 
DISTINGUISH PINDAD 8)ARD OF DIRECTORS 
DISTINGUISH GfJRSTS. 

ASSALAHlV ALAIKUtt WARAKHHATULLAHI WABARAKATUH 

CHAY GOD BLESS ALL OF US) 

FIRSTLY. LET US 111ANKS GOD THE HERCYJUL FOR PERMITTING US TO 
PATISIPATE ON THIS SFltlNAR. 

AS ALL OF US HAVE REALIZED THAT WORKSHOP TECHNOIJJGY HAS BEEN 

DEVELOPING FASTLY ENTERING CAD/ CAM AND CNC MACHINE 
TECHNOLOGIES, WHILE THE MASl'ERING OF "mOSE TECHNOLOGIES MC* 

ADAYS IN INOONESIA IS s.nu LACI,. WHEREAS,. CNC MACHINES HAVE 
BECOHE CHEAPER 11IAN CONVDITIONAL MACHIN~.. llJ'l' ARE HORE 

PRESICION. RELIABLE, AND RESE:l'ITIVE ORDERS COJLD BK ACURATE ll1'l 

CHEAPER. 

THE WILLINGNESS OF UNIDO TO GIVE CBI' FACILITY GRANT TO 
INOONESIA IS AN OPPORTUNITY THAT VERY IHPOR'l'ANT TO SP&KD UP THE 
MASTERING OF ADVANCED .rECHMOWGY OF WORKSHOP, WHICH USING CNC 
MACHINE AND CAD/ CAM TECHNOLOGY. 

THIS ADVANCED TECHMOWGY HAS TO BE MASTERED, AS THE USING OF 
CAD/ CAH AND MACHINE TECHNOLOGIES HAVE BECntE AN UNAVOIDABLE 
NEED AS A RESUI.T OF PROOOCT REQUIRDtDrl'S TO MDT QUALITY, OOST 

AND DELIVERY TIME (QCD). ESPECIAUY ABOUI' QUALITY. MAINLY IS 
CONCERNING PROIUC'f PROOOCEABILITY, SPEED. AC-.aJRACY AND 
REPEA'l'ABILITY OF PROn.JCT ttAKll'G,. IN ADDITION OF THE REQU~Rl!'MEHT 

TO MEET ISO 9000 STANDARD. 

1 
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THOSE PRODUCTS HIGHT BE COMPONENTS. SPARK PARTS. AND TOOLS. FOR 
I TifE PURPOSE OF THE IHWsrRIAL FASILITY MAIHTBNANCK IT SELF. AND 

TO SUPPLY THE ORDER FIDt INSIDE/ CQ'1' SIDE THAT PARTIOOLAR 
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INDUSTRY. IN nus SDtINAR. WE CUJLD snJDY MARY POSSIBILITIES OF 
UTILIZING THIS CBT FACILITY POR 11IOSE PURPOSES MDITIONED ABOVE. 

ACCORDING TO THE BPIS MISSION AS A TECHNOLOGY AGINCY AND AS 
A BUSINESS ENTITY. BASICALLY S'l"RADGIC IHWSl"RIBS WITHIN BPIS 
ALREADY HAVE TRAINING FACILITY. ll1'l ARE NO'l' 1NOUGH BECAUSE OF 
TifEIR RANGE CAPACITY. TYPE OF FACILITY,. MID THEIR PHILOSOPHY OF 
DEVELOPMENT ARD HANAGDtlNT. not THB PRESDITATION IR nus 
SEMINAR WE COUW SEE HOW UNIQUE IS THIS FACILITY. ESPECIALLY IN 
ITS CAPABILITY TO FILL THE GAP OF TICHNOLOGY ADVANCE BETWEEN 
INDUSTRIES. THAT IS ALSO CONCERNING A tUJ"UAL PARTNERSHIP 
BETWEEN EACH OTHER. 

WE ALL REALIZ~ ff<* EXPENSIVE IS THE MAS?ERIHG OF TEQIHOLOGY. 

WHICH IS BURDENING STATE <MtED IHWST'RIBS AS WELL AS PRIVATE 
INOOSTRIES THOSE IHPHASIZE MORE TO BJSINESS. WHERFAS TECHNOLOGY 

MASTERING BY Sl'RATIGIC INOOSl"RIES <nJLD NOT BK IMPLmmNTED 
OPTIMALLY WITHOlTf SUPPOR'J'ID BY TEaDIOLOGY MASrlauNG BY PRIVATE 
INOOSTRIES ~DINES. 

THIS SEMINAR IS HELD BY BPIS-UNJDO WHiaf JS JNUOWING 
INSTITUTIONS AND PRIVATE JHWSTRJES,. BICAUSE UMJDO Jml.JJRES 

THAT THIS FORUH DECIDE WHE'l'HKR lllDORESJA NEED nus cm FACILITY 
OR NOT. BPIS IS OFFERING AN ALTERNATIVE THAT THIS FACILITY WILL 
BE MANAGED BY BPJS. IN ONE OF ITS STRATmJC JHOOSTRIES AT OR 
ARROUND SURABAYA. THE HAIR CXJNSIDERATJORS OF THIS OFFERING ARE 
ITS PURPOSES AND TO MAKE SURE THAT THIS FACILITY ACTIVITY WILL 
BE CONTINU<XJSLY. 

ABOUT THE UTILIZATION OF THIS CBT FACILITY,. ACCORDING TO ITS 
PHILOSOPHY. WILL SERVE SHALL PRIVATE INOOS'l'RIES, YET WILL S'llLL 
POSSIBLE TO BE UTILIZED BY S'fATE <MIED lNOOS'lRlES AND SCHOOLS 
BECAUSE THIS CBT FACILITY ~ST BE MANAGED PROFESSIONALLY TO 

2 
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MAKE SURE THAT ITS OBJECTIVE COULD BE ACHIEVED. IT WILL BE 
NECES SARY TO HAKE HORE Sl'UDY AFTER THIS SDtlNAR FOJUt DECIDFJ> 

TO ACCEPT OR NOT nus CBf FACILITY GRANT OFFERING. 

FINALLY. WITH 'nlE HOPE THAT THIS SDtlNAR WILL BE usmJLL FOR 

ALL OF US. AND IN THE NAME OF GOD THE MERCIJ'UL AND PEACEFUL. 
I AH OPENING nus SDtINAR OFFICIALY. 

THANK YOU VERY HUCH 

WASSALAMU'ALAIKUH WARAKHttATULLAHI WABARAXATUH 
(MAY GOD BLESS Al· OF US) 

BANOONG. FEBROARY 16. 1993 

IR. SU'fADI SUPARLAll 

DKA1lY alAIRIAll JOR 'llD--.oGI BPIS 

• 

3 
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RESUME OF 

SEMINAR OM 

UTILISATION OF CAD/CAM 

FOR THB PRODUCTIOR 

OF TOOLS AND SPARE PARTS 

ORGANISED WITH THE SUPORT OF THE 

UNI DO 

AND THE COOPRKRATIOR OF THB 

...... _ .. 

FORM THB 18 TO 18 DBRUARY 93 
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OBJKCTIVR 

STRATEGY 

PLANNING 

PRIORITY 

· COHPUTKR BASBD TRAINING ARK NKCCBSARIKS 
TO PaoterK THK ABJLITY. CAPABILITY AND 
CAPACITY OF tmDil..lt SCALK AND SMALL 
SCALK INOOSTRIKS "l.'O SUPPORT AND 
BUSINKSS PARTMKR OF BIG SCALK 
INDUSTRIKS. 

· BASED 00 ntAT OBJECTIVE AND FACING THK 
INTKRRKLATION or nt)SK IMDUSTRIKS. THI 
DEVKLOPHKNT OF : 

- INOOSTRIAL HANAGDmNT 
& 

- APPROPRIATE HANUFAC'l'URING 
TECHNOLOGY 

SHOULB BE IHHEDFATLY EXECl1l"ED. 

· THIS BPIS-UNIDO PROJECT WILL CONTRIBUTE 
TO SOLVE THOSE PROBLEH THROUGH 11IE 
ESTABLISHMENT OF CB'l'-CENTRE. 

• THE SCALE OF PRIORITY BASED ON THE 
AcnJAL CX>MDITION WE DECIDED AS FOLLOWS. 

1. PRACTICE IN CNC ttACHINING. 
2. IHPROVDtfBf IN CAD 
3. IHPROVDtENT IN CAM 
4. IHPROVDtEN'T IN ClJ'ITINa CX>MDITION 
5. IHPROVDtBNT IN MAINTBNANCE ANALYSIS 

BOTH TECHNICAL DIAGNOSIS & HANAGDmN'T 
6. DEVEWPHEHT IN cnt CONCEPT 
7. DEVKLOPHlllT IR tDJU>ING DESIGN 
8. DEVKLOPHENT JN ttOOWING MANUFACTURING 
9. IHPROVIMINT IN COHVDTIONAL MACHINING 

RKCOt1l1KNDATION : 

REASON 

CONSIDERATION 

1. ll.JSINESS ARE SELLING QUALITY. THAT 
IS WHY WE HUST IMPROVE 
- QUALITY 
- COHPKTITlVINESS 
- JUST IN TIHE DELIVERY 

2. REGARDING POINT 1 THE IHPLIHENTATION 
OF CAD & CAM WILL BE FEASIBLE. 

1. THE TREMENDOUS GRtMTH OF INDUSTRllS 
IN EASTERN JAVA. 

2. POOR TECHNICAL ASSISTANCE TO SUPPORT 
TIJE INOOSTRIAL GROWTH. 

3. TiiE EXISTING FACILITIES AND HUMAN 
RESOORCJS IN THAT AREA. 

1 

~~~~------------------------------------..... 
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. . 
DECISION 1. EASTERN JAVA IS HIGHLY RECOKKNDKD. 

2. DUE ro nm URGENTCY OF THE NEKDKD 
THIS PROJECT SHOULD BE REALIZED 
WITHIN THIS YEAR (1993). 

THIS DECISION HAD BENN AGREED BY ALL INVITED PARTICIPANTS,. 
REPRESENT BY SfEERING-CCHtlTTD AS ATlACHED 

mE FEAGURE OF EQUIPHDtT FACILITIES 

DNC 

CNC - LA111E 

CNC - HHC 

CNC - VHC 

CNC - GRINDER 

CNC - GEAR HOBBING 

HEAT TREAntlNT 

1'00LIHG & CALIBRATION 

THE TYPE AND SIZE WILL EVAWATKD WITHIN TWO HON'DIS OR NO 
LATER THAN APRIL IST 1993. 

2 
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UNIOO. ONUDI 

I UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

I 
ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENT INDUSTRIR. 

I 
THAILAND I 

I 
Seminar on 

I 
J-. COMPUTER BASED TRAINING (CBT) 

., 

I and CAD I CAM Technology in 

I ~iaintenance & Manufacturing 

I 
of Spare Parts, Tools & Dies 

I Organised with the support of the 
I UNI DO -1c 

I and the coope.~gtjon ot the 
-- ... ~ - . -

I MIDI and KMITL 
I 

From the IO to 14 May 1993 
I 
I 

CECOFORMA 

I 
I 
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' 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENT INDUSTRIEL 

#ondU l2 llU 

8.30 - 9.30 

9.30 - 10.00 

10.00 - 10.30 
10.30 - 12.00 

12.00 - 13.00 

13.30 - 14.45 
14.45 - 15. ' 
15.00 - 16.30 

: Reqistration 

: Opening cere.ony with tbe participation ot the 
Director ot Industrial Promotion, the Unido 
representative in 'rllAILAllD and the representatives 
tro• the supporting agency. 

: cottee break 
: Presentation ot the ditterent participants and or 

their objectives in this training proqr-. 
Co11pUter based training - possibilities - act;ual 
development - objectives. 

: Lunch 

: CB'r (Co•puter based !'raining} Continuation. 
: corree .'lrealc. 
: Application ot CBr (Co11puter Based !'raining} on 

CllC lfacbines 'l'ools - examples. 

9.00 - 10.45 : 'l'he Industrial lfaintenance and the use ot CB'l' tor an 
ettective training in the various technologies. 

10.45 - 11.00 : cottee Brealc. 
11.00 - 12.0D : Continue the above topics 

22.00 - 13.00 : Lunch 

13.00 - 14.30 : Presentation ot the evolution ot the CAD/CAii 
possibilities and evaluation ot the new sottvares + 
de.onstration ot practical applications ot automatic 
programming. 

14.30 - 14.45 : Cottee Break 
14.45 - 16.30 : Continue the above topic. 

., ..... u u. &u 

9.00 - 10.45 : End ot the CAD/CAii Presentation. 
Co•parison ot the productivity ot the CNC machine 
tools co•pared to the productivity ot the classical 
1111chines. Presentation ot the nett 114Ch1nes : CNC 
1111chinig ce»ter + ClfC Lathe + 8Dlf aach1nes. 

10.45 - 11.00 : cottee Break. 
11.00 - 22.00 : Results ot the audit in 'l'HAILAND, briet alJlllysis, 

Action Plan 
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WedDM<'U' .U &u Ccoatj •edl 

12.00 - 13.00 : LUnch 

13.00 - 14.00 : Presentation ot the training capacity identified in 
'l'BAILAllD : ICing llonglcut 's Institute ot 'l'echnology 
Ladlcrabang (13.00 - 13.30) 
llIDI (13.30 - 14.00) 

14.00 - 14.15 : cottee Break 
14.15 - 16.45 : !'raining capacity identified in 'l'hailand : 

9.00 - 9.30 

9.30 - 11.30 

11.30 - 12.30 

12.30 - 14.00 
14.00 - 15.30 
15.30 - 16.30 

Frida li w 
9.00 - 10.45 

10.45 - 11.00 
ll.00 - 12.00 

12.00 - 13.00 

13.00 - 15.00 
15.00 - 16.30 

AI!' (14.15 - 14.45) 
ICllI'I"I' (14.45 - 15.15) 
cu (15.15 - 15.45) 
Final coll88nts 

: Presentation ot UNIDO activities and support in the 
project. 
~aa. work activities on the definition ot the 
project ot a training tacilities in CBC aachines and 
CAD/CAif adapted to the needs ot the sllllll and aediu• 
coapanies producing tools and spare parts. 

: LUnch 

: llove tro• llIDI to VR !'hailand. 
: Visit ot VR 'l'BAILABD, CAD/CAif Facility and tactory. 
: Return to llIDI 

: Finalisation ot the project and detinition ot the 
support tea. tor the tinal iapleaentation. 

: Cottee Break 
: Continue th:l above topic. 

: LUnch 

: Evaluation ot the seainar. 
: Closing cereaony by llIDI Director and UNIDO 

representative. 

' 
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Seminar in MIDI fro• 10 to 14 May 

List of Participants 

l. Mr Pongsang Wessalert - Ungkwuang Engineering Ltd; 

2. Mr surachai Tangtaratorn - Mitr - Engineering Ltd; 

3. Mr Chammarong Promchaidi - Ladkrabang Tools and Dies Ltd; 

4. Mr Jirasak Lertpisuttikud - A. Techaould Co Ltd; 

5. Mr Lerttawee Tehchabannabudh - C.H. Autopart Co. Ltd; 

6. Mr Pisanu Wichayayotin - Tochita Consumer Products Co. Ltd; 

7. Mr Chaisit Pisitpaibood - L.P.K. Lohakam; 

8. Mr Vichien Pachayamar - Union Itoh Mould co. Ltd; 

9. II r Prajuah Matravichitra - Siam Mould and Part co Ltd; 

10. Mr Aaphon Chinwatana Wongwan - Lam tang Alloy Product co. Ltd; 

l l . Mr Anek Buabitra - Matsushita Electric Works Co Ltd; 

12. Mr Ruaychai Somvichai - Sam ran Engineer-!ng; 

13. Mr Tanes lleklai - The MIDI: 

14. Mr Ta wee Kaewmanee - Indus t;tt a 1 service DIP; 

15. Mr Chakkapong Lallest - Industry Department; 

16. Mr Chongkol Suparatana - Rajamankala Institute or Technology; 

17. Mr Kawin Sonthipermpoon - Co•puter Research and service Center 
of King Mongkut's Institute or Technology Landkrabang; 

18. Mr TGaU Tar - Division of Industrial Engineering and Management 
of Asian Institute of Technology; 

19. Mr Prawat rujjusanan - Manufacturing Division - Division of 
Aeronautical Engineering; 

20. Mr Winat Tantlkajornkosol - MIDI; 

21. Ms Panmanas Sirisomboon - Counterpart of the pr~Ject. 

22. Dr PASU LOHARJUN - MIDI; 

23. Mr CHAREON WATNUE - MIDI, Mould and Die Desing Section. 

~~~~------------------------------.................... .. 
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List of the questions for the first session of teamwork 

A.Increasing of the training capacity of the local 
institutions in the studied technologies. 

Group I Group 2 
Do you recommand : 

- Improvement in conventionnal machining? 
- Improvement in cutting conditions? 
- Improvement in maintenance analysis? 

a) technical diagnosis? 
b) management? 

- Practice in CNC machining? 
- Improvement in CAD? 

Development in moulding design? 
Development in moulding manufacturing? 

- Improvement in CAM? 
- Deveiopment of CIM concept? 

integration at level 0-1-2? 
• integration at CIM level 0-4 or 5? 

What are your priorities ? 

B.Analysis of the advantages of CUT for the training 
in these technologies. 

- Are you interested in CBT development? 
- In CNC training? 
- In cutting conditions? 
- In diagnosis analysis? 

C.Recommandations for the selection<"'u"f·cAD/CAM 
softwares for THAILAND. 

y 
y 
y 

y 
y 
y 
y 
y 
y 

y 
y 
y 
y 

y - Have you a precise idea or a useful I 
system for your business? Autocad 

- Are you interested to introduce that 
technology in your business? 

- Is it your next development step? 

y 

y 

5 
6 
4 

I 
7 
8 
2 
3 
9 

level 

Insufficient 
- What is your opinion about : 

• Training facility in that area 
• Centre of competence in that area 

+ Where? 
+ Who? 
+ When? 

Insufficient 
Bangkok 
Midi + Univ 
from now 

U.Recommandations for the development of a local 
capacity in maintenance training and presentation 

y 
y 
y 

y 
y 
y 
y 
y 

y 
y 
y 
y 

y 

y 

y 

I 
2 
3 

6 
4 
5 
8 
7 

Insufficient 
Insufficient 
Bangkok 
MIDI 
from now 

of the CAMM technology. 

- At which level? 
- Oo you believe that 

I Management management 
operators operators 

diagnosis analysis training 
is urgent? 
for who? 

• When? 
• Where? 

y y 

Technicians 
now 
MIDI 

Producers 
now 
Ministry 
ot Industry 
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NJDI'l' DES CAPACI'l'BS LDCALBS DE PROWC'rIOB DE PIECES D'USURB Br 

D'OUl'ILLAGES PAR llACBINES A COlllfABDBS llUllBRIQUES Br DES BBSOINS 

DE FOBllM.'ION ACES 'rBCHNIQUES PAR EWCMION ASSISf'BB PAR ORDINNPJIUR 

Pro-iet ;_ USIIlf'I'/9l/Ol5 - Contrat L 911207 

RAPPORr FINAL : ffll.SB 4. 

fable dH. Mtieres 

I. Introduction 

II. Presentation des recommandations des divers pays etablies a la fin 
des seminaires. 

II.I Presentation des diverses recommand~tions. 

II.2 Tableau resume des besoins en equipements par pays 

II.3 Tableau resume des besoins en formation par pays. 

II.4 Synthese des propositions par pays et plan d'action. 

III. Conclusion et commentaires. 

Annexes . . 
1. Plan d'acticn et groupe d'appui en URUGUAY. 

2. Plan d'action et groupe d'appui au KENYA. 

3. Plan d'action et groupe d'appui au COSTA RICA. 

4. Plan d'action et groupe d'appui au 'BURKINA FASO. 

s. Plan d'action et groupe d'appui en INOONESIE. 

6. Plan d'action et groupe d'appui en THAILANDE. 
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I. Ilff'ROIXJCf'IOlf 

Le programJae en cours s'inscrit dans le cadre du suivi des seminaires 
organise par l'ONUDI et le gouverneaent Belge pour l'Afrique, l'Asie et 
l'Allerique Latine dans le dosaine de la fabrication d'outillages et de 
pieces d'usure. Les participants a ces seltlinaires organises durant les 
annees 1988 a 1990 avaient exprime leur volonte de concretiser cette 
foraation dans leur pays afin d'en sensibiliser les decideurs et d'y 
realiser des applications concretes. 

Min de .mieux cerner leur besoins et d'accelerer le developpeaent de 
ces technologies, nous avons audite leurs possibilites de produire des 
pieces de rechange et des outillages, et sur base des resultats de 
l'audit des seainaires d'information et de sensibilisation ont ete 
organises pour un noyau d'ingenieurs et de techniciens superieurs aux 
techniques de l'EAO (Education assistee par Ordinateur) et a 
l'utilisation des machines a co .. ande nuaeriques pour la production de 
ce type de pieces. 

Le present rapport a pour but de decrire le plan d'action etudie par 
les participants de chaque seainaire dans le cadre des travaux de groupe 
realise durant la derniere journee de ceux-ci. Ces rapport devait 
servir de base a l'etablisseaent d'un projet co•plet adapte aux besoins 
specifiques du pays et destines a developper les capacites de formation 
et d'assistance technique aux industries locales en tenant compte des 
facilites existantes. 

Pour garantir l'aboutissement de ces projets, un groupe de travail a 
ete constitue dans chaque pays et ses objectifs lui ont ete clairement 
precise. 

Le present rapport resume les travaux de chacun des pays et propose un 
plan, d'action pour rencontrer les demandes officielles qui vont emaner 
de ces pays a l'issue du seminaire. 

II. PRBSEN'rM'IOllS DBS RJICOlllfAllDM'IOllS DBS DIVERS PAYS 
B"I'ABLIBS A LA FIJI DBS SBllillAIRBS 

II.l Presentation des diverses reco.111181ldations 

Les annexes 1 a 6 nous inf orment sur : 

- le rapport de fin de seminaire etabli par les experts. 
- Le classement des priorites def inies par les participants pour 

l'introduction des nouvelles technologies dans leur pays • 
- Une synthese du consensus realise entre lrs participants. 
- Un projet de budget reprenant les besoi1,s en equipements et en 

formation pour developper les capacites existantes dans les 
divers pays. 

- La creation d'un groupe d'appui reprenant les prir.cipales 
composantes interessees a l'introduction de ces technologies, 
comme le ministere de l'industrie, des representants du monde 
industriel et des representants des organismes de formation. 
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ces documents ont ete etablis en accord avec tous les participants a 
l'issue de chaque seminaires et ils ont ete transais par le 
responsable du projet a chacune des organisations interessees ainsi 
qu'au representant de l'ONUDI dans le projet. 

En outre, dans chaque pays, un coordinateur a ete designe qui a accepte 
la lourde mission d'assurer la redaction des documents officiels de 
projet avant leur remise officielle a la delegation de l'ONUDI dans 
chaque pays concerne. Dans la plupart des pays, le correspondant local 
a accepte de continuer la tache de coordinateur. 

Pour chacun des pays visite les reco .. andations sont les suivantes : 

UlKJGUAY : Renforcement des capacites de formation sur m3chines a 
coDUDande numeriques au centre de f oraation •Talleres Don 
Bosco• par l'introduction de machines et d'une capacite en 
EAO. Amelioration des capacites de formation dans ce domaine 
au COCAP par la formation de leur J10niteur afin de leur 
permettre d'utiliser de fa9on plus efficace le materiel 
disponiole. Les capacites de for•ation en •aintenance 
seront developpees a l'U'l'U et le developpement du CAD/CAM 
sera pris en charge par l'Universite de Hontevideo. Un 
organisme de concertation preside par la chambre de co1111erce 
et d'industrie assurera la coherence de l'ensemble du 
projet. 

Monsieur Ruben RODRIGUEZ DIAZ continuera sa mission de 
coordinateur du projet. 

XEllYA : Amelioration des equipements et des capacites de formations du 
KIRDI pour y supporter l'introduction de l'EAO, de 
l'utilisation des machines a comJDande numerique et du CAD/CAM 
pour la production d'outillages et de pieces d'usure. 

Honsieur Isaiah Kiprob CBEBII continuera sa 
coordinateur du projet. 

mission de 

CQSl'A ~ : Amelioration des equipements et des capacites de 
formation de l'ITCR (Institute Tecnologico de Costa Rica) 
par l'introduction de machines complementaires pour en 
faire un centre de demonstration de fabrication 
d'outillages et de pieces d'usure par CAD/CAM. 

Monsieur Ronald BOLANOS 
coordinateur du projet. 

assumer a la mission de 

BllBKIBA CASQ : Pour tenir compte des capacites de formation en cours 
de developpement dans le pays, nous proposons 
l'amelioration des capacites de production de l'AHK 
(Atelier Hecanique du Kossodo) pour accroitre la 
production locale de pieces de rechange et 
d'outillages. 

Monsieur BARY CYR Prosper continuera sa mission de 
coordinateur du projet. 
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IBDOlfBSIB : Equipement co•pleaentaire d'un nouveau centre de for•ation 
en cours de creation a SURABAYA pour les industries 
publiques et privees pour y developper les capacites de 
forlllltion a l'utilisation des aachines a co .. ande 
nuaeriques et au CAD/CAif. 

Monsieur ISMOYO BAJfBANG, soutenu par le BPIS, cantinuera 
sa mission de coordinateur du projet. 

2'11AILAlfDB : Equipeaent coapleaentaire du MIDI dans le dolllline de la 
foraation par EAO a l'utilisation des aachines a ca .. ande 
nuaeriques et du CAD/CAif pour la fabrication de pieces de 
rechange et d'outillages pour soutenir le developpeaent des 
PHE ( Peti. tes et Moyennes Entreprises J dans le pays. 

Le docteur PASU LOHARJUN, responsable de ces technologies 
au MIDI, assuaera la fonction de coordinateur du projet en 
re•place.ant de Ms PANHANAS SIRISOHBOON. 

II.2 Tableau resume des besoins en equipeaents par pays 

Institution Evaluation de 
Pays d'accueil Correspondant l'investissement 

+ localisation local en US$ 

URUGUAY Talleres Don Bosco Ruben Rodriguez 585 000 
Montevideo 

KENYA KIRDI Isaiah Chebii 910 000 
Nairobi 

COSTA RICA ITCR Ronald Bolanos 810 000 
CARTAGO 

BURKINA FASO Atelier Mecanique 
du KOSSODO Bary cyr Prosper 800 000 
OUAGADOUGOU 

INDONESIA 
Surabaya Ir BAMBANG ISMOYO 1 210 000 

THAILAND MIDI Or PASU LOHARJUN 510 000 
Bangkok 

Total 4 825 000 
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r«bleau detnille dK besojns §.ll to.rmtion .RAC mu 

Contenu Coot 
Pays de la DUr8e estiae 

+ langue f or•ation Ho is en US$ 

1 ingenieur CAD/CAif 2 20 000 
URJGUAY 1 Fraiseur CBC 2 15 000 

1 Tourneur CBC 2 15 000 
Espagnol l ingenieur en 

ou anglais maintenance 2 20 000 

l ingenieur CAD/CAif 2 20 000 
KENYA 1 Fraiseur CBC 2 15 000 

1 Tourneur CNC 2 15 000 
Anglais 1 ingenieur en 

maintenance 2 20 000 

1 ingenieur CAD/CAif 2 20 000 
COSTA RICA 1 Fraiseur CNC 2 15 000 

1 Tourneur CNC 2 15 000 
Espagnol l ingenieur en 

ou anglais maintenance 2 20 000 

l ingenieur CAD/CAif 2 20 000 
'BURKINA FASO l Fraiseur CBC 2 20 000 

+ electroerosion 
Franyais 1 Tourneur CNC 2 20 000 

+ rectification 
1 ingenieur en 

maintenance 2 20 000 

1 ingenieur CAD/CAH 2 20 000 
INDONESIA 1 Fraiseur CBC 2 15 000 

1 Tourneur CNC 2 15 000 
Anglais 1 ingenieur en 

maintenance 2 20 000 
l specialiste en 

.etrologie 2 20 000 

2ingenieurs CAD/CAH 2 x 2 40 000 
THAILAND l Fraiseur CNC 2 15 000 

l Tourneur CNC 2 15 000 
Anglais l ingenieur en 

maintenance 2 20 000 
l specialiste en 

aetrologie 2 20 000 
l ingenieur en 

gestion atelier l 10 000 
l specialiste en 
a:tfutage outils l 10 000 

-
Total 510 000 
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Les investisseaents pre~s en ftqu.ipeaents sont des estiaations rapides 
ef f ectuees par nos soins et elles doivent etre aff inees lors de 
l'etablissement du projet detaille par le groupe de travail. Il est en 
outre a reaarquer que ces aontants pourraient etre supporte dans chaque 
pays sur des fonds de developpeaent deja existant en fonction des 
priorites definies par les ainisteres concernes par le developpeaent. 

II. 3 f'ableau resu.e des besoins en :tonu:tion par pays. 

Le tableau de la page 5 resume les besoins en :tor11ation identi:ties par 
pays pour assurer la diffusion et le developpeaent des technologies 
proposees dans chacun d'eux. Le tableau ci-dessous resume les besoins 
en formation par specialite et en duree en supposant une organisation 
globale qui nous peraet d'atteindre un co~t plvs abordable. En outre 
le f ait de realiser cette forlllltion en groupe avec des ingenieurs et 
des techniciens de haut niveau venant d'horiLon tres divers est de 
nature a a.eliorer la qualite de la :formation de chacun par l'echange 
interne au groupe d'inforaations differentes su~ ces technologies. 

Nombre total. Contenu Cotit 
de personnes de la DUree estiae 

a f oraer f oretion Ho is en US$ 

7 ingenieurs CAD/CAii 2 30 000 
logistique 52 500 

6 Fraiseur CNC 2 25 000 
1 + electroerosion 0.5 7 000 

logistique 48 000 
6 Tourneur CNC 2 25 000 
1 + rectification 0.5 7 000 

logistique 48 000 
6 1 ingenieur en 2 25 000 

maintenance logistique 45 000 
2 1 specialiste en 2 25 000 

metrologie logistique 15 000 
1 l .ingenieur en l 10 000 

gestion atelier logistique 4 500 
l l specialiste en l 10 000 

af :tutage outils logistique 4 500 

TO'l'AL 381 500 

on constate que l'hypothese de regrouper ces foraatior.s par specialite 
en reduit le cout de faqon tres significative et elle devrait done etre 
proposee aux pays candidats. 

- 6 -



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

II.4 syntbese des proposit:ions des pays et: plan d'act:ion 

Les propositions .tait:es par cbacun des pays a l'issue des seainai.res de 
.torlllltion abou'tissent: a des investisse8Bnt:s signi..ficat:ils et a des 
besoins de .toraation important:s. lfous considerons que les 
investisswnf;s en equ.ipement:s peuvent: et.re pris en charge dans la 
plupart des E'IJYS par des .tinancement:s speci.tiques qui se .teraient sous 
le cont:.role de l'OBIJDI aais que le progra..a de .to.raation se sit:ue 
par.taita.ent: dans la ligne du projet developpe par la brancbe 
•Industrial Ressources• et qu'il pourrait; .ta.ire l'objet d'un 
.tinanceaent global sillila.ire a ceux qui ont perai.s le ditvelo~t du 
projet actuel. 

III. COBCWSIOllS 1l'r C<Wilii 'AI.RBS. 

Le derouleaent de l'ensellble du projet a ete tres satisfaisant car 
il a rencontre dans tous les pays selectionnes, un accueil tres 
chaleureux. Les projets developpes dans les divers pays a la suite des 
in.toraations recueillies lors des audits et en conclusion des 
seainaires de .tor•ation paraissent parf aitement adaptes aux besoins des 
divers pays et ils devraient faire l'objet d'un prograaae de suivi dans 
les plus brefs delais. 

Durant toute la duree du projet, nous avons pu constater que 
l'introduction ou le developpement dans chacun des pays concernes des 
technologies liees a la fabrication de pieces d'usure et d'outillages 
par l'utilisation des llllchines a co1UU111de nu.eriques sont une solution 
parfaiteaent adaptee aux besoins de ces pays. Les preaieres 
utilisations que nous avons deja rencontr&es dans des pays aussi divers 
que le Kenya, le Costa Rica, la Thailande ou l'Indonesie se sont dans 
la grande JUJjorite des cas revelees efficaces et rentables. ces 
premieres applications doivent cependant etre soutenues par des 
capacites de foraation en E>,C susceptible d'apporter la solution la 
mieux adaptee a la forJUJtion des operateurs de 11achines outils CNC 
aussi bien qu'a calle des techniciens de llllintenance necessaires a 
l'entretien de •achines sophistiquees. L'introduction des technologies 
CAD/CAif per.et en outre le transf ert rapide des connaissances 
necessaires a la fabrication d'outillages co•plexes et de qualite 
superieure. 

Les resultats obtenus sont dus en grande partie au devoue.ment de chacun 
des correspondants locaux dans les divers pays visites. Ils ont pu 
coamuniquer leur enthousiasme pour ces techniques aux autorites et aux 
institutions responsables et ils ont pu .mettre en place avec des moyens 
partois li•ites des seminaires de for.ation de tres bonne qualite qui 
se caracterisaient par la aotivation de la grande aajorite des 
participants. Cette experience de collaboration avec un expert local 
pour atteindre un objectir deteraine nous est apparue coaae une des 
raisons essentielles a la reussite de l'ensellble du projet. Je 
reco..ande la poursuite de ce type de collaboration pour les phases 
ulterieures de ce projet. 
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Nous tenons a 
particulier le 
Division• pour 
progrlJIUle. 

re11ereier les services coapetents de l'ONUDI et en 
service foraation de l'•Industrial Operations support 
l'appui efficace qu'il a apporte a la reussite de ce 

Nous devons aussi 11entionner les representations de l'ONUDI dans les 6 
pays qui nous ont apportes toute l'aide necessaire et qui ont surtout 
servi d'organe de liaison entre CECOFORllA et les correspondants locaui 
dans chaque pays. 

Nous de.andons au service responsable de ce projet de 
l'ensellble des pays participants a travers les representants 
de leur co..iniquer leurs intentions en ce qui concernent 
necessaire que reclaae un tel projet. 

I 

• RBIOtDI 
ject llADGER 

- 8 -
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UMOO.ONUOI 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENT INOUSTRIEL 

Montevideo, the Sth Septeaber 1992 

To the attention of : 

The PffUD representative in U~GUAY 
- lfr Philippe DB lf<XJTIBR, UllIDO delegate for the project, 
- lfr Raul 11.ADBIRA, Ca.aca de Industrias, 
- lfr Ruben RODRIGUEZ DIAZ, local coordinator of the project 

Fro• : If. Rl!lflCIN and P. REllSOlf, Unido experts 

subject ;_ SU•p;pry ~ the project defined during ~ seainar held 
i1! lfontevideo tLQa .ll. AugUsf; to l. Segtellber LQr. t/J§. 
iig>lewent;ation Q1. ii (;!!!;. !UJ!l. CAD/CAif training centre in 
UR!GUAY. • 

Dear Sirs, 

You will find in annexure of the present letter the 
following documents : 

- Recommandation for the future. 
- List of the participants to the teamwork activities for 

the definition of the final proposal. 
- List of the positions of the participants regarding the 

future of those technologies. 
- Proposal accepted by the participants. 
- Budget of the investments resulting of the proposal. 

(tentative) 
- Final consensus adopted by the participants. 
- Definition of the management team of the project. 

Those documents are given to you in order to allow you in 
your respective fields, to implement the resolution of the 
participants of the seminar to create a CNC, CBT and CAD/CAM 
training centre in their country. 

We are thanking you in advance 
develop to make this proposal real 
cooperation in this project. 

for all the efforts you will 
and we thank you all for your 
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lff~"0'~'!f:\ll:\T!()~~ TO r.1: \OOl'iEp ;\_'r J:~l.E !:~r.__0X _T!il: ~pp\.~li !~ _J_HE 
~P~_Ic_n _Q__F <_:_q,_1rrTE_H __ -~ ~s J s:r~n_IllA I_~ .!.~~-0~ T~E M~~ff FA~TrR~.QLT99 r.~_ A~!! 
S I' A R E !' .\ !H S 

.t. 

h. 

r. 

d. 

e. 

r·, · p 1 • • ~, • n I 1 n ~ v a 1 · i · • 11 ,; s ,. ~ t · q· s " f i n d Ii s l r t • • s i 11 I' rut, u a~ , I' uh i 1 c 
:ind !'I' 1 \ ;tf ,. ••rit •·1·pr· t s1·s, •'<lu.-::i ! i "na I au.I t r;1 in l r.t 
institution~:. ;ot;bl ic :1dm1ni">tr:1t ltln ;11i.i m111!s!1 1»:; 

!hink1ng· that: 

I. T ~... l :ll · k o f spar r part s :1 n <I t o o l ~ i s "n P 11 f I h" ma i n 
r·t>asnns 3ff1~cting thr pnHiurtinn 1 .. v ... 1 1n l'rugua,.·. Thi• 
i mpa.- I "f th.. int rrrup t ion of pro<lu.- t ion on I h .. 1•c·1111omy 
of thP cnuntr·y or· in lht> t>ll!Prprisrs 1s thus ohvious, and 
c·aus•·s a st rnng dt>«r,·asl' in the· oat i.on:d pro<luc-t ion, 
:l f f I.(" t i n e a ? l f h.. •' c- n n <l m i l' a I s •• I. ti~ rs us i n g r q IJ i pm p n t s . 

I t i s i m p " r I a n t ! o d r ". r- l o p t IH • i 1 • l n ca l p r ,, rl u r- t i o n 

r;ip:icity of sp<tr·p p:u·ts and tnnls whic-11 r-i>quir•'S a 
•·on, .•. rit i on p I fl n :ind a r Pa I i 7. :t t i n n pro g n:t m • 

Th P I o c :d p r o cf u c t i on n f f o o l s a t a co r n~ r t pr i c: P , o f t 1111 d 
,prnlity :incl within a norm;-11 ch·lay n•qu1n·s th,. 
cf<'vPlnpm••nt of th•~ hum;tll rf>snurces via spt>ci fir I raining 
p r·o~r;-Jmm•·:.;. 

havint h~<trd th•· results of the audit which was implPmPnt<·d 1n 
Uruguay in tt>rms of: 

I. 

'.L 

as spssm,~n t 
production 

nf t hf: n•·eds for sp<irP parts 
in various sectors of industries. 

and t Oil Is 

inlroclurt ion of computPr numPric rommand machines to mer.t 
thesP ni><'ds. 

inlrodurt ion of computer h::is1•d training programmes lo llH~ 
use of CNC Pquipment and computer maintenance management 
system. 

hrinf! aware- of !hr- acivantf: of CBT and usr· of CNC machinr.s. 

Pstimating that: 

l. Thi• 1nclusl.ry in llruguay 
in CNC mac:hinr tools. 

i s i n n f' f' <I for s k i 1 I c d p" rs on n,. I 

') l n I h•· absr•nc·c· of an r-du'°'' t i ona I ;ind i ndus tr i <i 1 training 
inst itul 1011 -ihl1• tn provirl•· tr·ain111g for I.NC mac:hin•!S 
tool~; in v1r•w of prod11C"i111~ lo1·;illy lorils and sp:1r,. par·ts 

:in<l for· dis1•m1nati11g th•• 1J!;1· of computer maintr-nanc" 
m:1n:i~1·m1•nl s\·<d •·ms, 
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Th·· ··st .tb I 1 ~hmi>1il of 
r· t' l p \. ;\ n t r a c i l i t l t:' s 

: : I 1 · ; 1 i n t 111~ c" n t " 1· w i t h 

:; 11 r r t .. i , · n t nun1h•·r· nf 
and thP .iispos3f nf" 3 

t.,; • • I I I r a I n P rl t r· :t i n f.• rs , 
s l ,) r r e 'I u i pp (> d \' i t h i n s t r· u 1 ·I n r· s , l P < · h n i 1 ·a i 

ll'"l"l"SS:lt"\· P<jlliplill"llf 10 

n .. ,.ds of t lw i ndus t r·y 
\. i •.' \' 11 f m • · P t I n g gr· n \~ 1 n v: 

'. n l'rugua~·. 

P.~- establishin~ th•· proposed CP.T T1·;1inin~ ;ind 
Dem n n s t r ;1 t i n n C P n t ·~ r· 1 I w i l l be po s i b l ~ t o 
t ra 1 n ski I I Pd CNC I <'chn i ,·;_i l p••rsonnt> I l u 
rt->sponil to th<> unmP.diatf' np1~ds of t.hP industry 
by apgnHtin~ ftw skills :rnrf knnwlPclge nf 
t.•xisting persnnn<'l prest"ntly ~mployPd in tlw 
prndui:ti11n of tools nn.J sparP parts in 113rinus 

sectors of industry. 

The final goal of lb<· 
t r· ans f ,, r· th f> new 
introduc:I ion of ma<"hinPs 
numerir rommands for 

CPnlPr would be to 
tPchnologiPs, the 
t o o l s ~ q u i p p P <I w i t h 

J or.a I produr t ion 
c a p a c i I i P s o f s p a l"f'• pa r t s 
view of pnsible suhslitution 
and sparP parts. 

;rn d t on I s w i l h a 

of imported tools 

The implem,·ntat1on of spt•cific dPsign1·rl 
training progr·ammPs t.oth for tPr:hniral up
g r· a d i n g n s w f> I 1 a s s t re n g t h P. n i n g I r a i n i n i-t 
rapacity and r.apability of trainer in training 
nPr~cls assP.ssm~nt, communir:at ion ski I ls, 
<:t.•vPlopment of training r:urricuJum i'tnd us•~ of 
CBT. 

I These rccomm~ndations Pntail th<' following pract icaJ stPps: 

;i. equipmP.nt. 

I h. training prugramm~ for trnin~rs. 

I 
I 
I 
I 
I 
I .. , .If· 

I 
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SYlf'l'BBSIS OF RB CONSBllSUS 

1). The project must include cooperation of the tour institutions 

- TDB 
- COCAP 
- UTU 
- University of Montevideo 

2). A tea111t1ork must be created which responsabilities will be : 

- General coordination. 

- Financial evaluation and control. 

- Definition of the responsabilities of 
institutions mentioned in the first point. 

the tour 

- Information of all the interested participants to this 
seminar and more generally all the industrial partners 
interested by. 

3). The tea111t1ork will set up the necessary mechanisms to ensure 
an otpimal use of the equipments installed in the framework 
of the project. 

4). Technologies retained are : 

- CAD + CAif + CNC + CBT relevant to CNC and additional 
technologies it relevant. 

- Machines tools (industrial types) as milling, Turning, 
EDH, including peripheral softwares. 

- Training of the technicians is requested to ensure the 
continuity of the project. 

SJ. A coherent fellowship of training of local workers and 
technicians or engineers. 

CDlfllRB'l'S 1. Attention has to be paid to the operating aspect of 
UTU / University of Montevideo in their practical 
participation in the project. 

2. The institutions dealing with the project will play 
the role of training and demonstration centre 
available for enterprises (even consultancy). 
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Repartition of the activities and the technologies between the 

four training centres. 

Pr9posal accepted ~ ~ t;be gartici,ga.nt;s i.I! accorda.nce with ~ 
consensus in annex. 

'rDB C'ralleres Don BoscoJ 

COCAP 

Implementation of the technical facilities (machines 
computers) in order to develop a theoretical 
industrial training facility in CNC machines and 
applications linked to the economical context. 

and 
and 
CAH 

The CBT machines operators trained in Europe will belong to 
TDB. 

Reinforcement of its capacity of basic training for workers 
on its CNC simulators by illUllediate training in the TDB 
facility of its own trainers in CNC machines and by 
training in the other technologies of internal COCAP 
trainers. 

Implementation of the maintenance training capacity in UTU 
which will be the reference centre. 

The maintenance engineer trained in Europe will belong to 
UTU. 

University QL «ontevideo 

Development of the CAD/CAH 
development of practical 
industries and tor TDB. 

capacity in training and 
applications tor local 

The engineer specialised in CAD/CAH trained in Europe will 
belong to this institution. 

BeprJcs 

1. All the persons send in Europe for 
fluent in French or in English. 

2. After their return in Montevideo, all 
in Europe will organise in each field 
in order to spread the technology 
institutions. 

training must be 

the people trained 
a training session 
to all the other 
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Budget of the project in UIVGUAY 

J!ZUigwents : 

NC Hilling machine : 
EDH die sinking machine : 
CNC lathe 
4 computers 386 in LAN : 
1 CAM soft"lare : 
1 autocad software : 
3 training softwares : 
printing equipment tor drawing : 

Training of ~ sugportiag ~ : 

training of 1 engineer in CAD/CAH 
training of 2 trainers in CNC 

Machine/operators 
training of 1 maintenance technician 

months 

Coordinating Exgert : Ruben RODRIGUEZ DIAZ 

TO'l'AL 

US$ 

2 

4 
2 

150000 
200000 
140000 

15000 
30000 
10000 
30000 
10000 585.000 

20000 

30000 
20000 70.000 

20000 20.000 

675.IJvv 
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Creation of the .management team of the project 

In order to designate with the support of all the 
participants, the structure of the .anagement team of the 
project, the follOt1ing question was proposed : 

~ SUJ>POrt ~ sbould ~ nnrly defined ~ tasks described 
below W1. be attributed : 

- General :oordination of the project. 
- Financial evaluation and control. 
- CBT development strategy and actions. 

Training capacity increasing in cooperation with the 
agreed guest institutions. 

- CAD/CAH softwares selection and support. 
- Haintenance procedures development and training including 

CAHH implementation. 

After a long period of general discussion<; of the majority of the 
participants, the follOt1ing proposal was acce1-ted : 

Creation QL An 8Iecutive coeeittee 

This committe will be composed from 1 delegate of each of 
the following fields : 

- Industry and specially the •camara de Industrias• 

- Training Institutions : the four institutions specified 
earlier in the project. 

- Public and governemental representation (Ministry ot 
Industry, Latu, OPP, etc •.• ) 

Ing. Ruben RODRIGUEZ DIAZ was selected by all the 
participants as the permanent coordinator of the project. In 
this function, he will act as the local expert as soon as the 
project is officially approved. 

In order to mc..uage the project in the 
fields, 3 subcommissions will be created in 
tiels in order to elect their representant 
committee and to elaborate their common 
development of the project. 

three specified 
those respectives 
to the executive 
position in the 
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UNIOO • ONUDI 
UNI TED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENT INOUSTRIEL 

Nairobi, the 25th September 1992 

To the attention of : 

- The UNIDO representative in KENYA, Hr. BOLOGNA 
- Hr E. KOK, UNIDO delegate for the project, 
- KAM, Kenya Association of Manufacturers, 
- KIRDI, Hr. Horumbasi HONGONI, 
- DIT Nairobi - Directorate of Industrial Training, 
- Hr Isaiah Kiprob CHEBII, Ministry of Industry and 7oca1 

coordinator of the project 

From : H. RENKIN and P. RENSON, Unido experts 

Sub.iect · Summary of the pro.iect 
in Nairobi from 21 
implementation of~ CNC 
KENYA. 

defined during the seminar held 
to 25 September for the 
and CAD/CAH training centre in 

Dear Sirs, 

rou wi 7 7 find in annexure of the present letter the 
following documents : 

- List of the participants to the seminar and teamwork 
activities for the definition of the f i na 1 proposa 1. 

- List of the positions of the participants regarding the 
future of those technologies with the summary of their 
answers to the quetions. 

- Priorities proposed to the participants and based on 
the1r answers. 

- Summary of the positions 
priorities defined above and 

- Budget of the investments 
(tentative) 

of the participants on the 
of their final proposals. 
resulting of the proposal. 

- Definition of the management team of the project. 

Those documents are issued in order 
respective fields, to implement the 
participants of the seminar to create 
facilities in training in their country. 

to a 11ow you 
reso 1 ut ion 

CNC, CBT and 

in your 
of the 

CAD/CAH 

We are thanking you in advance 
develop to maxe this proposal rea1 
cooperation in this project. 

for a T 7 the efforts you w i 11 
and we thank you all for your 
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ncra"""'ur•o u1 .,,, .. ,,,, .. , ... , ... ,,, .. ,,.,'lliiill' .,...,. -·- ,,,, .. """!'" ... ---- ..... --- - - . - -

Fina 1 Consensua 

Practice .i11 !;!& Hachine .if1 Jl.lI : 

The 2 groups agree on the proposa 1. DIT Hombasa has a CNC 
Lathe and a Hilling Hachine is coming 
The machine are EHCO size. Computer is existi lB for 
administration but not for trainir.g. 
Computers and softwares are requested for training. 

Training 
training 
country. 

must be 
capacity 

centralised in the country because 
cannot be spread out in the wholP. 

Nairobi looks the best location for the project. But 
Hombasa or Kisumu are not ready to accept the transfer of 
their equipments. 

NUlllber of 111achines CNC already locates : 

NYS : 1 CNC lathe+ 1 CNC milling Hachine ~ocated in 
the Engineering Institute in Nairobi -Japan Project. 
Not open to anybody. 

D.II. HcMlb«sa Li;. 1 ~ lathe ± 1 CNC mH ling machine 

Work shoo ll§M Ml§ Ai roort working for Genera 1 Ho tor · 
1 CNC milling machine + CNC Presse for sheet metal 
working + 1 NC measuring machine + 1 NC Grindor + 1 NC 
press. 

International Auta.ation : 1 CNC cutting press + 1 NC 
cutting + 1 CNC bending press in project. 

CHP in Thika Jl.iL 1 NC mi 1 ling machine. 

Imorovement 1n ~ _;_ 

Kirdi has the capacity to improve the use of Autocad in 
the country. They need hardwares and softwares to achieve 
this target. Kirdi is waiting 200 computers from Japan but 
only with the 286 processor type. 1 PC/486 could be 
anticipated for the end of 1992. 
EDSC must be ready to offer its equipments for the whole 
indu~try. An adaptation od EOSC structure must garanty the 
full acces of the industry. 
Autocad representation in Nairobi will b~ a good support to 
start. 
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Autocad Users 

International Autaution : Autosketch 5. 1 + Autocad 10 
KIE : 1 Autocad version but not used. 
GHP : 1 version used for engineering design 
Steel Structure : 1 version used. 
University of Nairobi (P) in Engineering. 

Haintenance ~ must be introduced immediately in order to support 
the CNC machines. 

Eldoret is far from the users but the position of 1 group 
is : ·we have no alternative·. 
Training in Haintenance by sector is requested with the 
setup of suitable program+ flexibility/time/Duration. 
Teachers must be trained and be recruited from industry. 
software and hardware are requested. 

DIT Nairobi is an alternative more adapted for this 
project specially with the Kirdi tn1Jchines for practical 
training. This solution is finally adopted by all the 
participants. 

Training in selection Id. adaatetl cutting conditions .;. 

EDSC + DIT must be trained for cutting conditions. A 
rsason for including EDSC is the lack of training in 
cutters sharpening. We need softwares in DIT and EDSC. + 
training of trainers. 

CA#~ the priority varies from 3 to 6 depending of the group. 

KIRDI is the correct place to complement the CAD with 
software+ industrial CNC machines tools (Lathe +Hilling 
Hachines) + EDH machines (necessary for working for the 
industry) + training of trainers. 

Houlding and Hanufacturing 9f JLi.n .;. 

Kirdi is the correct place to implement the molds 
technologies and they have already some capacity. They 
need the training of technicians +softwares specially 
adapted to mold design. Kirdi must support immediately a 
private workshop 1ike KIE or others additionnal one's in 
order to demonstrate immediate1y their ability to support 
the development of private company or workshops. 

Nairobi, the 25/9/92 
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Budget of the project in KENYA 

EauiMIOta : 

CNC Hi11ing aa.chine · 
EOH die sinking 111achine : 
EOH wire cutting : 
CNC lathe 

US$ 

200 O'JO 
200 000 
200 000 
200 000 

12 COlflPuters 286 for training (given by KIRDI) 
4 COIJlpUters 386 in LAN . 20 000 

30 000 
to ooo 
40 000 
10 000 

1 CA# software : 
t autocad software : 
4 training softwares : 
printing equiP111Bnt for drawing · 

Tra jn i1111 Rf. ~ #.uaaotlimi .HM : 

Training of t engineer in CAO/CA# 
Training of 2 trainers in CNC 
Hachine/operators + cutting tools 
Training of t ..aintenance Engineer 

aonths 

C9ordfnatt1111.ExDflrt : Isaiah Kiprob CHEBII 

TOTAL 

2 20 000 

4. 30 000 
2 20 000 

20 000 

910 000 

10 000 

20 000 

1 000 000 

Justification of the amount by export subsitution on plastic 
molds, spare parts and autot11ative parts. 

Economical analysis wi11 be established to prove the efficiency 
of the project. 

Language of the training in Europe milst must be given in a good 
eng1ish environment. 

The number of persons must be clearly . specified to give ful 1 
security to the project. 

Nairobi, the 25/9/92 
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Creation of the management te .. of the project 

In order to designate with the suppart of a77 the 
participants. the structure of the .anagfMlent teut of the 
project. the fo 1 lowing quest ion was proposed : 

I!l!I. SUDport ID!! should a nMe7r defill§d M1J1 tasks describ&d 
below tti 11 be attributed ~ 

- General coordination of the project. 
- Financial evaluation and control. 
- CBT development strategy and actions. 

Training capac1ty increasing in cooperation with the 
agreed guest institutions. 

- CAD/CAH softwares select ion and support. 
- Haintenance procedures develo""'8nt and training including 

CAIM implementation. 

Af'ter • genera 1 discussion of the IUjority of the 
participants. the 'o11owing proposal was accepted : 

Creation !1L .M executive comittee 

This coanitte will be COlllposed from t delegate of each of 
the following institutions : 

- KAH - Kenya Association of Hanufacturers. 

- KIROI - EDSC Kenya Industrial Research and Development 
Institute. 

- DIT - Directorate of Industrial Training. 

- Hinistry of Industry · and particular1y Hr. ISAIAH KIPROB 
CHEBII. 

Hr. CHEBII was selected by the majority of the participants 
as the permanent coordinator of the project. In this function, 
he wi17 act as the local expert as soon as the project is 
officially approved. 

The objective of the team is to present as soon as possible 
a comp1ete project based on the suggestions defined in the 
present documents and approved by the oFficial authorities to the 
UNIDO representative in Nairobi in order to obtain the necessary 
finance for the implementation of the project. The documents 
wi11 mention the economical figures requested by Hr. KOK in order 
to justify the positive return ·of the whoTe project. 

Nairobi 25/9/92 
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UNIOO. ONUDI 
UNI TED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENTINDUSTRIEL 

San Jose, the 10 October 1992 

To the attention of : 

- llinisterio de Ciencia y 'I'ecnologia, Dr Orlando II. lforales 
- llinisterio de Educacion, Direcion de Bducacion Tecnica 
- The UIUDO representative in COSTA RICA 
- llr K. 8. AHlfED, Director of Industrial Operations 

support Division, UNIDO delegate for the project, 
- ASOlfB"l'AL, Asociacion de Fabricant&3 lfetalmecanicos y 

lletalurgicos de COS'I'A RICA, 
- I'l'CR, Instituto 'I'ecnologico de COS"l'A RICA, 
- AP'l'AlfAI, Asociacion de Pequenos 'I'alleres de lfonteniaiento 

Industrial, 
- llr Ronald BOLANOS, local coordinator of the project 

Fro• : II. REBKIN and P. RENSON, Unido experts 

subject ;_ sumaary of the project defined during the seminar held 
in San Jose fro• ,a to .9 October tor the i•ple11entation 
of ii. CBC and CAD/CAif trainipg centre in COS'l'A RICA 

Dear Sirs, 

Yau. will find in annexure of the present letter the 
following documents : 

- List of the participants to the seminar. 
- The project of ITCR of "Propuesta Base para Consolidar el 

Centro de Informatica Industrial". 
- List of the positions of the participants regarding the 

future of those technologies with the summary of their 
answers to the questions. 

- Priorities proposed by the participants and based on their 
answers. 

- Budget of the investments resulting of the proposal. 
(tentative) 

- Definition of the management team of the project. 

are issued in order to allow you in your 
to implement the resolution of the 
seminar to upgrade training facilities in 

Those documents 
respective fields, 
participants of the 
CNC, CBT and CAD/CAM .~n their country. 

We are thanking you in advance 
develop to make this proposal real 
cooperation in this project. 

~ 
P. RENSON 
UNIOO Expert 

for all the efforts you will 
and we thank you all for your 

~ 
UNIOO Expert 
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INSTITUTO TECNOLOGICO DE COST A RICA 

PROPUESTA BASE PARA CONSOLIDAR EL 

CENTRO DE INFORMATICA INDUSTRIAL 

ELABORADO POR: 

Ing. RONALD BOLANOS MAROTO 

Ing. MAURICIO SARETTO CALORE 

OCTUBRE 1992 
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EL CENTRO DE INFORMATICA 
INDUSTRIAL 

Hace 4 af10s (1989), el lnstituto Tecnol6gico de Costa Rica (ITCR), decidi6 
impulsar en el pais, la adquisici6n de la tecnologia CAD/CAM (Disefio y 
Manufactura Asistidos por Computador), mediante las siguientes acciones: 

» Capacitaci6n de profesores en el exterior: Canada, Belgica, Estados U nidos. 
» Contrataci6n de especialistas extran1eros en Sistemas CAD/CAM para 

asesorar y capacitar los profesionales nacionales. 
» Creaci6n del Laboratorio de CAD, que contara en 1993 con 12 P0486 y 10 

PCJ386 equipadas con coprocesador matematico, tableta de dibujo, monitor 
policromatico de alta resoluci6n, etc.; cada una tendra instalado un paquete 
original de la versi6n 12 de AutoCAD. El valor de mercado de este 
laboratorio es de aproximadamente $200 000. 

» Preparaci6n de material didactico para la ensefianza del Disefio Asistido 
por Computador. 

» Organizaci6n de grupos experimentales, para evaluar y adaptar la 
metodologia de enseiianza en el Diseiio Asistido por Computador: 
egresados y estudiantes de Ingenieria en Mantenimiento Industrial, 
trabajadores de la industria nacional (mas de 500 personas seran 
capacitadas durante 1992). 

» lnicio de gestiones para ingresar a una red mundial de Centros de 
Entrenamiento en la Tecnologfa CAD/CAM, lo que garantizara el respaldo 
tecnico necesario para el desarrollo de esta area del conocimiento en el pals. 
En la actualidad :;6lo existen en America Latina 3 paises con centros de este 
tipo: Brasil, Chile y Mexico, y se espera que Costa Rica sea el cuarto. 

El siguiente paso en el desarrollo de la Informatica Industrial en Costa Rica, 
lo constituye el proyecto de investigaci6n para "Adaptar la Tecnologia 
CAD/CAM" a las necesidades y condiciones de la lndustria Metalmecanica 
nacional, pues hasta el momento, no se ha realizado ninguna investigaci6n en 
este campo. 
Se ha elegido el sector metalmecanico, por ser este uno de los mas 

importantes en el pals. Ademas dada la actual coyuntura hist6rica de la 
humanidad, donde la Apertura Comercial y la Liberalizaci6n Econ6mica 
parecen ser la regla, el uso de la tecnologfa CAD/CAM es vital para la 
sobrevivencia de muchos de los actuales talleres de metalmecanica. 
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IMPACTO TECNOLOGICO 

Ante el proceso de liberalizacion econ6mica que existe a nivel mundial, Costa 
Rica se encuentra en una encrucijada: 
"El nivel de desarrollo social que ha alcanzado el pais, encarece nuestra mano 

de obra y hace poco competitiva la mayoria de nuestra industria, en un eventual 
mercado libre". · 
Por ello, s6lo quedan dos carninos a seguir: 
» Bajar el nivel de vida de la mayoria de la poblaci6n para abaratar la mano de 

obra. 
» Aumentar la productividad de la mano de obra costarricense mas de cinco 

veces. 
Obviamente, el segundo camino es el mejor, ya que permttiria seguir 

mejorando el nivel de vida de la poblaci6n. Pero para lograr esto, es necesario 
modernizar tecnol6gicamente a todo el sector productivo del pais, y es aqui, 
donde la l:tformatica Industrial cobra una especial importancia, porque la 
computadora es hoy en dfa, la herramienta mas poderosa de la que dispone el 
ser humano, para automatizar las labores productivas, logrando que una sola 
persona pueda realizar el trabajo que antes realizan 10 o mas personas. 

Ahora bien, para definir una estrategia de desarrollo tecnol6gico, seria 
importante analizar la evoluci6n de un pais como Jap6n, donde se notan 3 
etapas claramente diferenciadas: 

» Etapa de asimilaci6n tecnol6gica, caracterizada por la subcontraci6n o 
copia de productos, donde lo importante es lograr penetrar el mercado 
internacional, usando para ello productus 1a conocidos, con una calidad 
aceptable, pero mas baratos. 

» Etapa de optimizaci6n tecno!6gica, caracterizada por una mejoria notable 
en la calidad de los productos, donde lo importante es consolidarse en el 
mercado internacional, creando Ja imagen de productos buenos y baratos. 

» Etapa de innovaci6n tecnologica, caracterizada por la creaci6n de nuevos 
productos, donde lo importante es abrir nuevos mercados, mediante el 
desarrollo de productos revolucionarios, que hagan obsoletos los productos 
ya establecidos en el mercado internacional. 

Lo anterior es importante, porque nos permite comprender que para 
desarrollar tecnologicamente una sociedad, esta necesita al igual que un nifio, 
recibir el conocimiento en forma gradual, sin precipitaciones. Por Jo tanto, la 
aplicaci6n de una nueva tecnoJogia debe ser desarrollada en una forma gradual, 
dando prioridad en una primern etapa a la asimilaci6n tecnol6gica. Pero debido 
a la diferencia de! contexto socioecon6mico y tecnol6gico de Costa Rica con 
respecto a los palses desarrollados, la adquisici6n de nueva tecnologla, debe 
pasar por una fase de "tropicalizaci6n" de la misma, que permita adaptarla al 
nuevo entorno de trabajo, explotando mejor nucstras ventajas comparativas, 
por ejemplo: 
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»La industria metalmecanica en los paises desarrollados, utiliza los Sistemas 
CAD/CAM (Diseiio y Manufactura Asistidos por Computador), en la 
produccion masiva de piezas complejas. Cuando el numero de piezas a 
fabricar es pequefio, los costos de diseiio y montaje, son relativamente muy 
altos, por el costo de la mano de obra especializada en esos paises. Yes aqui 
precisamente, donde existe un nicho de mercado importante para Costa 
Rica, por las ventajas comparativas que presenta. Sin embargo, esto implica 
la necesidad de realizar una adaptaci6n tecnol6gica de los Sistemas 
CAD/CAM, hacienda enfasis en la flexibilidad de los mismos para producir 
piezas complejas en series cortas y variadas. A su vez, esto lleva a pensar en 
la necesidad de optimizar al maximo el disefto y montaje de las piezas, para 
explotar con exito nuestra principal ventaja comparativa. 

» Por problem:is de economia Je escala y capital de trabajo, la mayoria de 
nuestra industria no esta preparada para desechar sus equipos viejos y 
reemplazarlos totalmente con maquinaria moderna. Por ello, es importante 
al instalar un Sistema CAD/CAM el buscar la combinacion optima de la 
maquinaria tradicional con la moderna, logrando con ello disminuir la 
inversion inicial y <iumentar los rendimientos economicos. 

Conclusion: 
»Es vital para el Proceso de Reconversion Productiva de la lndustria 

Metalmecanica Nacional incorporar la tecnologfa CAD/CAM, para lograr 
competir internacionalmente, pues la misma, puede aumentar la 
productividad del sector por un factor de 10 6 mas. 

» Para lograr lo anterior, el primer paso, seria la asimilaci6n de la tecnologia 
CAD/CAM en una forma adecuada a las neccsidades del pais. 

»El proyecto de investigaci6n: "Adaptaci6n de la Tecnologia CAD/CAM", 
pretende cubrir la primera etapa en el desarrollo nacional de esta 
tecnologia, para luego incorporarla al sector metalmecanico. 

Por las razones anteriores, es que puede afirmarse que el impacto tecnologico 
de este proyecto sera muy importante, pues vendra a resolver una necesidad 
apremiante del sector en la coyu;,lura actual que enfrenta el pais, ante el 
eventual Mercado Libre de las Americas y el Proceso de Apertura Econ6mica 
que existe a nivel mundial. 

Para transferir la tecnologla CAD/CAM en forma apropiada al sector 
metalmecanico, se esta coordinando con ASOMETAL la capacitaci6n de los 
"1ecanicos de precisi{m de las industrias, mediante la formaci6n de un Tecnico 
Superior con dos enfasis: Diseflo Mecanico y Manufactura Metalmecanica, que 
corresponderian respectivamente a los enfasis en CAD (Diseflo Asistido por 
Computador) y CAM (Manufactura Asistida por Computador). 
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MERCADO E IMPACTO ECONOMICO 

El proceso de modernizaci6n tecnol6gica, que en cfrculos politicos suele 
llamarse Reconversion Industrial o mas recientemente Reconversion 
Productiva, tiene un costo y al cuantificarlo, se comprueba que factores como: 

» Mala selecci6n de. la tecnologia. 
» Periodos prolongados de entrenamiento. 
» Operaci6n ineficiente de los equipos. 
duplican los costos de una Reconversion Industrial. Si el empresario antes de 
~omprar el equipo invierte en la capacitaci6n de su personal, los costos 
financieros de la Reconversion Industrial, podrian reducirse a un 10% del valor 
del equipo, de otra forma estos se elevan a un 50-100% del valor Jel equipo. 
Unas 10 empresas en Costa Rica, entre las que se pueden citar: Hules 

Tecnicos, Moldes y Troqueles, H7 Precision, RR Precisi6n entre otras, ya 
cuentan coP tecnologia CAD/CAM y la tendencia segun las opiniones de los 
mismos empresarios del sector, es hacia el aumento en el uso de esta 
tecnologfa. Para el c.1-10 1993, que es cuando estaran disponibles los resultados 
del proyec:o, se estima que unas 20 empresas en el pais, necesitaran 
capacitaci6n en este campo, debido al interes que existe por la exportaci6n de 
productos metalmecanicos, complejos y en series cortas, que es uno de los 
principales nichos de mercado en los pafses desarrollados, pero para explotarlo 
efectivamente se requiere usar la tecnologfa CAD/CAM. 

Conclusion: 
Por todo lo anterior, se puede estimar que si el pals centraliza en una 

instituci6n la asimilaci6n de la tecnologia CAD/CAM, el ahorro obtenido por 
la disminuci6n en los costos financieros al instalar este tipo de sistemas, puede 
representar para el pals un beneficio de aproximadamente $ 2 000 000, a corto 
plazo (2 a 3 aflos), en el Proceso de Reconversion Industrial. Y si a esto se 
suman los beneficios obtenidos, por el aumento en la productividad de las 
empresas, la tasa de retorno que recibe el pals por la inversion en este proyecto, 
es muy alta. 

IMPACTO EN EL DESARROLLO DEL SECTOR 

Para el planteamiento y desarrollo de este proyecto, se ha trabajado muy de 
cerca con la industria metalmecanica, principalrni:-n• .. "n!l las empresas Hderes 
en el sector: Hules Tecnicos, Ry R Precisi6r ' ..... ::. . · ')queles, etc; que son 
pioneras en la utilizaci6n de los Sistemas '· ·. 1 · , . en el pals. Por ello, 
creemos que el proyecto sera de gran be.1e.11do para el sector, pues da 
soluciones a las necesidades reales del mismo, como sou: 

» Disminuci6n de los costos fimmcieros Cle la Reconversion Industrial. 
' 

» Modernizaci6n tecnol6gica de las empresas para mejorar su competitividad. 
» Adapraci6n de la tccnologfa a las condiciones particulares de las emprcsas. 

' 

'. 
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» Asesorfa tecnol6gica y. capacitaci6n del personal de la empresa. 
»Etc .. 

PLANTEAMIENTO DEL PROYECTO 
El proyecto tiene un. ohjetivo prioritario: 
» "La adaptaci6n de la tccnologia CAD/CAM a las condiciones y necesidades 

de la industria metalmecanica nacional, para lograr mejorar la 
productividad y eficiencia de la misma". 

Para alcanzar este objetivo se deben cumplir con los siguientes objetivos 
especificos: 

1 .. EVALUACION DE LOS SISTEMAS CAD/CAM 

1.1. Metodologia. 
Para evaluar los Sistemas CAD/CAM ya establecidos en el pals, los 

investigadores tend ran un tiempo de pasantfa en las empresas lideres del sector 
metalmecanico, equivalente a 50 dias de trabajo. Esto les permitira integrarse 
de Beno a la actividad productiva de las empresas evaluadas y comprender a 
cabalidad sus metodos de trabajo, para poder asf determinar los aspectos 
positivos y negativos de los mismos. 

1.2. ObjetiVos especificos. 
Sobre la empresa: 
» Determinar el perfil de la empresa y el nivel de desarrollo requerido para 

instalar un Sistema CAD/CAM con exito. 
» Elaborar un mccanismo de clasificacion de pro<luctos por atributos y 

proceso de manufactura, que permita diseflar, evaluar y controlar la 
fabricaci6n. 

» Determinar el mecanismo mas adecuado Jiara contabilizar !os costos de 
manufactura. 

» Determinar el nivel de aplicaci6n de la informatica al proceso productivo. 

Sohre los recursos humanos: 
» Elaborar el perfil de! personal involucrado en la producci6n por puesto de 

trabajo. 
» Evaluar el impacto de la tecnologfa CAD/CAM en el personal. 

Sohre la tecnologfa adquirida: 
» Evaluar el impacto de la tecnologfa sobre la producci6n. 
» Desarrollar un metodo que permita la selecci6n de la tecnologfa apropiada 

para la empresa, de acuerdo a sus c3racteristk je producci6n actuales y 
f uturas. 

» Determinar las vcntajas y desventajas de la tccnologla CAD/CAM en 
relaci6n con la tccnologla tradicion<.i. 
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» Desarrollar un metodo que permita definir cuando y como debe una 
empresa actualizar su tecnologia. 

1.3. Aspectos a evaluar. 
Sobre la empresa: 
» Organigrama y mQdelo de administraci6n. 
» Caracteristicas de los productos manufacturados: tecnologia de producci6n, 

proceso de manufactura, volumen de producci6n, etc .. 
» Nivel de tecnologia de la empresa antes de instalar el Sistema CAD/CAM. 

» Contabilidad de los costos. 
» Procedimiento •e cotizaci6n. 
» Software utilizado en la producci6n. 

Sohre los recursos humanos: 
» Numero de trabajadores. 
» Caracterlsticas del per$onal. 

» Descripci6n de pucstos. 

» Preparaci6n academica. 
» Experiencia previa a la instalaci6n del Sistema CAD/CAM. 
» Capacidad para asimilar y aplicar la tecnologia adquirida. 
» Capacidad de respuesta ante una situaci6n determinada. 
» Capacidad tecnica para el mantenimiento y reparaci6n del equipo. 

Sohre la tecnologia adquirida: 
» Acesoria de los fabricantes. 
» Nivel tecno16gico <lei equipo. 

» Flexibilidad. 
»Grado de obsolesencia. 

» Compatibilidad. 
» lnformaci6n tecnica disponible. 

» Influencia del idioma. 
» Proceso de asimilaci6n tecno!6gica. 

» Capacitacion interna. 
» Caracterfsticas de opcr;1ci6n del equipo. 

» Capacidad de trahajo. 
» Regimen de producci6n actual y futuro. 
» Cantidad, variedad y calidad de accesorios. 

» Grado de aprovec:hamiento. 

» Funcionalidad. 
» Criterios utilizados para sclcccionar el Sistema CAD/CAM. 
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Todo lo antericr, servira para deterrninar las caracteristicas que debe tener el 
Sistema CAD/CAM id6neo para la industria metalmecanin nacional, cuyo 
desarrollo y evaluaci6n se realizara en la segunda etapa del proyecto. 

2.. DESARROLLO Y EVALUACION DEL SISTEMA CAD/CAM IDONEO 

2. 1. Metodologia. 
Usando la infraestructura ya establecida en el 1115·\tuto Tecnologico de Costa 

Rica (ITCR), y el equipo de CAM comprado para el proyecto, se desarrollara 
un Sistema CAD/CAM que reuna las caracteristicas cor.sideradas como 
id6neas, para el tipo de trnhajo que se realiza en la industria metalmecanica 
nacional. 

Para verificar que efectivamente este sistema represei.ta una mejoria en 
aspe _tos tan importantes como: disminuci6n de los tiempos de diseiio y 
montaje, disminuci6n de los costos de producci6n, aumento en la confiabilidad 
del sistema, uniformidad de la calidad, etc.; deberan realizarse una serie de 
pruebas. Para ello, se llevaran a cabo producciones compartidas con las 
empresas, donde una parte del producto se manufactura en el ITCR y la otra c.n 
la industria, para al final comparar los resultados obtenidos con los diferentes 
Sistemas CAD/CAM. 

2.2. Objetivos especificos. 

» Desarrollo de programas de computaci6n que permitan automatizar el 
calculo y diseflo de piezas 0 partes de piezas, producidas rutinariamente en 
la industria metalmecanica nacional. 

» Desarrollo de herramientas computacionales (menus de trabajo, librerias 
de sfmbolos, b<incos de datos, etc.), que. faciliten la labor de diseflo. 

» Desarrollo de metodos de trabajo que permitan optimizar la operaci6n del 
Sistema CAO/CAM (montaje de piezas, control de calidad, etc.). 

2.3. Aspectos a evaluar. 
Estos seran definidos segl"m los resultados obtenidos en la primera pane del 

proyecto, que permitiran determinar el tipo de pruebas a que debera ser 
sometido el Sistema CAD/CAM, para comprobar que resuelve ef ectivamente 
los problemas detectados en las empresas analizadas. 

FINANCIAMIENTO DEL PROVECTO 

La inversi6n aproximacla que se ha realizado hast a la f echa en este proyecto 
es de $ 1 300 000, que contcmpla: 

ESPACIO FISICO: $ 400 000 

EQUIPO: $ 400 OOC 
Equipo CNC (centro de maquinado y torno): $ 300 000 
Equipo de computaci6n: $ 100 000 
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SOFTWARE:$ 75 000 

CAPACITACION: $ 25 000 

Los fondos ban provenido de diversas fuentes: El gobiemo de Canada, el 
gobiemo de Jap6n, el gobierno de Costa Rica ( CONICIT) y fondos propios del 
Instituto Tecnol6gico· de Costa Rica. Indudablemente si se lograra obtener el 
apoyo de la ONUDI en este proyecto, la consolidaci6n y el desarrollo del 
mismo se aceleraria enormemente, pues podrfa concretarse en 2 6 3 aiios lo 
que de otra forma podrfa tomar de 6 a 10 afios. 

PROPUESTA PARA IMPLEMENTAR EL PROYECTO DE ONUDI 

OBJETIVO: 
Mediante una adecuada gesti6n tecnol6gica, se pretende capacitar a 

instructores, tecnicos e ingenieros en los campos teorico-practico, buscando la 
armonia entre la lecnologia tradicional y la tecnologia CAD/CAM en el 
proceso productivo, incrementando la productividad y mejorando la calidad en 
la producci6n de las empresas. 

ALCANCES DEL PROVECTO: 
El proyecto va orientado a fortalecer el sector metalmecanico, en el diseflo y 

manufactura de herramientas y especialmente al sector pl3stico, en el diseflo y 
manufactura de moldes para el mercado nacional y de exportacion. 

ORGANIZACION DEL CENTRO: 
El centro estara conformado por las siguientes areas: 

1. Area de Diseno: 
Mediante la utilizacion de la informatica se pretende obtener una respuesta 

rapida en el desarroilo de prototipos y en la soluci6n de problemas de diseflo 
cumpliendo con las especifi.;aciones dadas: buena calidad, bajo costo y 
cumplimiento del tiempo estimado. 

Para la consecucion de estos ohjetivos se requerira equip~r el area de disefto 
con los siguientes equipos: 

a. Equipo de computo (computadora, equipo de impresi6n, etc) 
b. Software de discflo (CAD). 
c. Software de manufaclura (CAM). 
d. Software de simulaci6n (FEA). 
e. Software de entrenamiento (CBT). 
f. Sistema de digitalizaci6n y transferencia de da10s. 

2. METROLOGIA Y CONTROL DE CALIDAD 
Mediante la implementacion de modelos de aseguramiento de la calidad se 

fortalecera las areas de diseflo y manufoctura garantizando en todo momento 
la cali<lad en cl cumµlimicnto de sus funriones. 
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Para el cumplir con estos objetivos se requeriran los siguientes equipos. 

a. lnstrumentos varios de medici6n digital. 
b. Patrones. 
c. C.M.M (Coordinate Measuring Machines). 
d. Proyector de perfiles. 
e. Rugosimetro 
f. Dur6metros 
g. Equipo para el analisis de fallas. 
h. Otros. 

Fundamentalmente el trahajo estara orientado a capacitar personal de diseflo 
y de manufactura en tccnicas modernas de control de la calidad. utilizando el 
equipo apropiado. Adcm:'1s de hrindar soporte al sector industrial. ofreciendo 
los servicios de un lahoratorio debidamente acreditado. que certifique la 
calidad de sus productos para el mercado de exportaci6n. 

3.AREA DE MANUFACTURA: 
El area de manufactura se fortalecera en dos ramas, la primera corresponde a 

la utilizaci6n de la tecnologia tradicional bajo conceptos modernos de 
producci6n. basado en el desarrollo de nuevas y mejores herramientas de corte 
que incrementan la productividad y dan un soporte efectivo en la 
implementacion de la tccnologia CAD/CAM y segundo la utilizaci6n de 
tecnologia de punta con maquinas de control numerico, que han probado ser 
equipos de alto rendimiento. Basado en lo anterior la combinaci6n optima de 
ambas tecnologia garantizaria en conjunto con otras areas de desarrollo 
mencionadas, una alta eficiencia y calidad en la producci6n. Para cumplir con 
estos objetivos sc requerira de los siguientes equipos convencionales: 

a. Tornos paralclos con control digital 
b. Fresadoras vertical con control digital 
c. Rectificadora plana 
d. Rectificadora de pcrfilcs 
e. Rectificadora cillndrica 
f. Equipo de afilauuria 
g. Otros 

Se requeriran ios siguientes equipos de control numerico: 
a. Centro de mecanizado. 
b. Torno de control numerico. 
c. Electroerosionadora. 
d. Electroerosionadora de hilo. 

3.TRATAMlENTO TERMICO Y METALIZACION: 
Dado cl dcsarrollo de nuevos y mejorcs matcriales de alta calicfad quc 

influyen considerahlemcntc en el costo de manufactura de hcrramicntas y 
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moldes los cuales requieren de alto grado de conocimiento y tecnica, es 
indispensable contar con equipo especializado y personal debidamente 
capacitado para logrnr los resultados esperados. Para lograr este objetivo se 
requerira de la implementacion de los s~guientes laboratorios: 
a. Laboratorio <le tr;11;11nicnto~ termicos 
b. Laboratorio de metalizaci6n (cromo durn) 
c. Laboratorio de fotograhado. 

4. LABORATORIO DE ENSAYO: 
Como parte del desarrollo del centro propuesto, es importante que el mismo 

sea capaz de probar los moldes en condiciones reales de producci6n. El equipo 
requerido para cunsolidar este ohjetivo es el siguiente: 
a. Maquina inyectora de plastico. 
b. Maquina sopladora de plastico. 
c. Molinos, secadores, precalentadores. 
d. Equipo de tratamiento de aguas. 
e. Equipo de control calidad de materias primas. 
f. Equipo de refrigeracion. · 
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Las empresas manufactureras de los 

Estados Unidos ban experimentado 

dificultad para compelir en la produccion 

de moldes, por ser una labor intensiva en 

en mano de obra. Gracias al desarrollo de 

las tecnicas CAD-CAM las empresas estan 

logrando superar la gran diferencia 

existente entre las importaciones y las 

exoonaciones. Esto deja ver el creciente 

potencial de mercado existente en los 

Estados Unidos aun cuando hay amenaz.as 

como las siguientes: 

1) Restricciones de importacion a los 

GAAFIC0tr2 
E. U. IMPORTACION DE MOLDES POR TIPO DE 

MOLDE 

1984 1985 1986 1987 1988 

c coM •BLOW a BLDR •MOLDS I 

moldes de inyeccion, ya que estos son los de mayor incidencia en las importaciones como se 

observa en el Grafico #2. 

2) Cambios en la legislacion presupuestaria de USA, en el area militar y de defensa. 

Segun "The U.S. lntlustrial Outlook 1990" la industria se puede ver beneficiada por el 

incremento en la industria aereo espacial, asi como de la industria automotriz y del rediseiio de 

articulos plasticos no contaminantes . 
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PRODUCCION DE MOLDES 

Basado en el infonne de los ejecutivos de IESC (International Executive Corporation.) la 

industria de moldes oostanicense ~-----------------------

para lograr competir en el GRAAC0#1 

mercado internacional especial- Exp. e Imp. de Moldes E.U. 

mente en el mercado de los 

Esta dos Unidos debe forzosa-

mente basar SU estrategia de 
D 
0 

introducci6n en: L 

I) Calidad A 
R 

2) Bajo costo de Mano de Obra E 

(un 100/o del valor en paises s 

desarrollados ). 

3) Tiempo de entrega. 1988 1989 

4)Utilizacion de alta tecnologia . 
•EXPORTACONES CIMPORTACONES 

S)Agresiva campaiia de promoci6n para introducirse en el mercado. 

Debido a que el mercado Estadounidense esta inundado de fabricantes propios e importadores 

de moldes en especial del lejano oriente (Taiwan, Corea, Malasia), la cantidad de moldes 

importados del Caribe es minima, lo que significa que muy pocas empresas de los Estados 

Unidos conocen este potencial, dificultando a las empresas Costarricenses el abrirse camino 

dentro de esta industria. 

La industria de moldes Estadounidense esta formada por 14000 pequenas y medianas 

empresas, segun datos suministrados por el estudio de mercado realizado por IESC en 1990 

Estas empresas producen entre el 70 % y 80% de los moldcs y troquclcs consumidos en los 

Estados Unidos y cl resto se importa. 

Las exportaciones de moldcs de los Estados Unidos tuvieron un incrcmcnto dcl 3 % cntrc 

los afios de 1988 y 1989 pasando de $218 milloncs a $225 milloncs respectivamente Aun 

cuando en 1989 hay un incrcmcnto del 9% en las expo11aciones, las importacioncs crccieron 

mas rapidamcntc durantc cl ano 1989 lo que significa un 24 % sohrc 1988 pasando de $403 

milloncs a $500 milloncs como sc obscrva en cl grafico 111 
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POSIBILIDADES DE COSTA RICA EN EL l\tERCADO DE 
MOLD ES 

Los estudios de mercado IESC han -------------------

servido para detectar el interes de varias 

compafiias Estadounidenses · en realizar 

contrataciones con empresas nacionales, asi 

como para establecer el interes de varias 

compafiias o personas para ejercer como 

representantes de las empresas locales 

El procedimiento de contratacion de los 

moldes en los Estados Unidos se realiza de 

una manera informal. por mcdio de contactos 

verbales entre las empresas y los suplidores. 

Generalmente las empresas dedicadas a estos 

servicios estan muy cerca de su mercado 

meta. Esto dificulta a las empresas 

extranjeras el poder introducirse en el 

D 
0 
L 
A 
R 

s 
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mercado. como asi lo confirman las experiencias del programa de CINDE en Mercadeo y de la 

Division Industrial, segun se expresa en el informe del Proyecto Desarrollo Subsector Mecanica 

de Precision elaborado por la Division Industrial, por ello es fundamental el contacto y la 

comunicaci6n personal del promotor ( vendedor) con el cliente para llegar a concretar las 

contrataciones . 

La Asociacion de Industriales de! Plastico (ACIPLAST) estima que Costa Rica produce 23 

millones de Kilos anuales de productos plasticos para consumo nacional y exportacion . Esto 

implica que Costa Rica demanda una gran cantidad de moldes, donde sc',lo un 15% se produce 

localmente (vcasc Grf1lico //J) Esto sig11ilica que en nucslro pais, cxislc un gran potencial de 

suslitucion de importacioncs. 

Se estima que la demanda Nacional tiene un crecimiento dcl 9% anual, 

scgun se puede obscrvar en cl Grafico #3, esto indica que las perspectivas de este sector son muy 

buenas. Pero para lograr sustituir las importaciones, asi como para incursionar en el Mercado 

Internacional, Costa Rica rcquicrc mcjorar su tccnologia para aumcntar su competitividad 

(vcase cl analisis FODA dcl scc1or) 
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Las ventajas con que cuentan las cmpresas nacionales al incursionar en este mcrcado son: 

1) Cercania geografica del mercado meta. 

2) Ventaja comparativa en los costos de la Mano de Obra calificada. 

3) Alto valor agregado (56%;; 25,4% mano de obra + 30,6% en servicios y otros gastos). 

4) Procesos productivos y maquinaria con adecuada tecnologia. 

S) Mercado Creciente. 

Estas estadisticas aim cuando las mas recientes datan de 1988 demuestran el esfuerzo que se 

esta realizando por cambiar el rumbo del sector metahn--canico, orientandolo hacia un mercado 

mas estable donde la industria Costarricense pueda encontrar su identidad, haciendo uso de sus 

ventajas comparativas que deben volverse competitivas para lograr afinnar un mercado 

prometec!or. 

ANALISIS FODA DEL SECTOR 

El analisis FODA es un instrumcnto quc pcrmite cvaluar de una forma objctiva las Fortalezas, 

Opor'.unidades, Debilidades y Amcnazas de una emprcsa. Esta tccnica permite comparar las 

difcrentes situaciones revelando los pur.tos negativos que afectan a la empresa. De esta forma al 

comparar los puntos "debiles" con los puntos "fuertes" de la empresa, se logra csclarecer rutas a 

seguir con la consecuente toma de dccisiones. Este analisis es tornado del informe del Proyecto 

Desarrollo Subsector Mccanica de Precision. 

FORTALEZAS 

I) Existe una vcntaja comparativa real, consistcntc en el costo de la ma no de obra, y en la 

versatilidad del obrero calificado 

2) Capacidad de aprcndizaj~ y entrcnamiento dcl obrcro costarriccnse 

3) Conocimicnto y dominio rclativo de la tecnologia de fabricacii>n de los productos rcqueridos 

para cl mercado USA 

4) Proccsos productivos y maquinaria con adccuada tccnologia 

5) Calidad de los prnductos accptahlc 

6) Estabilidad laboral y politica de Costa Rica 

7) Cercania con cl mcrcado meta 

'i 
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Questions for the first session of t:eamwork in COSTA RICA 

A.Increasing of t:he t:raining capacity of ~ local inst:it:ut:ions 
in t:he sudied technologies : 

Do you recollWBnd : 

Gr 1 Gr 2 Gr 3 
Crespo 

- Improvement in conventionnal •achining y y y 

- Improvement in cutting conditions y y y 

- Improvement ~n maintenance analysis y y y 

a) technical diagnosis y y y 

b) management y y y 

- Practice in CNC •achining y y y 1 
- Improvement in CAI: y 2 y 2 y 2 

- Development in moulding } y 1 y 1 y 2 

- Development in moulding design } 

- Improvement in CAif y 3 y 1 y 3 

- Development of CIH concept? F y 3 N 
* integration at level 0-1-2 u N 
* integration at CIH level 0-4 or 5 T N 

Jthat are your priorities ? 

The level of priorities is given after the answer above. 

B.AmJlysis QL ~ a<fvantages of th@ ~ !Qr. ~ t:raining of 
those tec1mologies :. 

- Are you interested in CHI' development? Y Y 
- In CNC training? Y Y 

y 
y 
y 
y 

- In cutting conditions? Y Y 
- In diagnosis analysis? Y Y 

C.RecQIPPflndations t!2L th§. selection QL. CADICNI softwares. 

- Have you a precise idea or a usefull HouldsY AIJTOCAD 

system tor your business? N makingCAH 
- Are you interested to introduce that 

technology in your business? y y y 

- Is it your next development step? y y YES FOR COHP 
- What is your opinion about : 

* Training facility in that area y y HIN I HAL 
* Centre of competence in that area 

+ WHERE? CAD/C.AJtl ITCR ITCR ITCR 
+ WHO? 
+ WHEN? Now Now Now 

Di. Beco•pnvJations t.J1r. .tl.til deye1<>pl8Dt flL. A local capacity ill 
Mintenance training 11Dd. presentation QZ.. tb§. CMfll. f§(;bnoJqzy. 

- Do you believe that 
-At which level? 

- Do you believe that 
training is urgent? 

* tor who? 
* When? 
* Where? 

CAHH is requested soY 
HEDIUH 

diagnosis analysis 
y 

Incharge Workshop 
NOW 
ITCR 

y y 
Basic BASIC 

y y 
IC INC maint 
Now ASOP 
ITCR ITCR 
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The answers of 
the previous annex 

Priori'ties 

the three groups of participants resuaed in 
have indicated the following priorities : 

1. Development & Producf:ion of aoulds. 

2. CAD 

3. CAif 

St;arting and i.11provement; of NJ'I.'OCAD. 

Coapuf;er Aid llachining. 

4. CllC llachines Utilisation. 

5. I.11provement in t;be t;echnologies of ut;ilisat;ion of the 
convent;ional machines. 

6. Development of t;he lcncwledges in t;he otpillisation of t;he 
cut;t;ing condit;ions on t;he llllChines tools. 

7. I.11provement; of 'the Jmottledge in lfaint;enance analysis and 
lfethodology and int;roduction in t;he CAlllf (Computer 
Assisted llaintenance llanaqement). 
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san Jose, the 7/10/92 

Budget of the project in COSTA RICA 

BQUipwents : 

Horizontal Grinding Hachine : 
EDH die sinking •achine : 
EDH wire cutting : 
4 'PC 486 in LAN 
1 CAif software : 
Softwares for the design and the calculation 
of aoulds like Cadaould 3D and Houldslide: 

4 training softwares : 
printing equipment tor drawing : 

!"raining ~ .tM sgpj!Orti.ng tu. : 

Training of 1 engineer in CAD/CAH 
Training of 2 trainers in CNC 
Hachine/operators + cutting tools 
Training of 1 maintenance Engineer 

Coordinating .Jn!ert : Ronald BOLANOS 

Beactions ~ .tm particiguts 

aonths 

Gl'OUR i : EDH •achine as an orbicut 
Grinding + Jig grinding machines 

US$ 

200.000 
200.000 
200.000 

30.000 
30.000 

100.000 
40.000 
10.000 

2 20.000 

4 30.000 
2 20.000 

20.000 

CBC Lathe 
Polishing equipment for dies and ilOUlds. 
Injection •achine 

810.000 

70.000 

20.000 

900.000 

4 people are accepted but a good selection progra..e .must 
be selected and all the people .must have a good experience 
in their fields before to be sent abroad for training. 

Grogg z : agreement on the project and it appears suffisant 
to start a training centre. The trainees .must have 
experience in moulds before to be trained abroad. 

Pecision ~ pzrchnu : Purchase by UNIDO, a specification must be 
issued, and then a tender will be raised 

Group 3 

by UNIDO. 

: Lathe llUSt be added but ITCR is purchasing 
actually, in the rest the jig .grinder is a luxury. 

one 
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A coJD11ission must analyse JK>re deeply the equip11ent before 
to present the coaplete progra.-e for investment. 

The institute must be a laboratory of 110ld and not a 
production plant. 

Heasuring instrument is requested to control the quality of 
the mold and an improve11ent of the measuring instrument in ITCR 
must be considered. 

The proposal to include a plastic injection machine in the 
list looks attractive, because it will allow the centre to prove 
illllllediately the quality of the moulds it will develop, and also 
it will allow the workshop which are not equipped with this 
machine to test their own production before to send it abroad. 
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San Jose 10/10/92 

Creation of tbe ll&Dagem&nt teaa of the project 

In order to designate with the support of all the 
participants, the structure of the management tea. of the 
project, the following question was proposed : 

~ SUj>JJOrt ~ should ~ ™'"l.Y defined !V!d tasks described 
belOlf 1!il.l. be attributed .:... 

- General coordination of the project. 
- Financial evaluation and control. 
- CBr development strat;egy and actions. 
- 'l'raining capacity increasing in cooperation vith the 

agreed guest instit;utions. 
- CAD/CAif softwares selection and support. 
- llaintenance procedures development and-training including 

CAlllf impleaentation. 

After a general discussion of the majority 
participants, the follOlfinq proposal vas accepted : 

creation QL all executive cqejttee 

'l'his co--.ittee vill be coiaposed fro• 1 delegate 
the follOlfing institutions : 

- ASOllB'l'AL Association of lllJJJULacturers. 

- APl'IllAI 

- I'l'CR - Instituto 'l'ecnologicao de COSTA RICA. 

of the 

of each of 

- llinisterio de Education - Direcion de Bducacion 'l'ecnica 

- llinisterio de Ciencia y 'l'ecnologia. 

llr. Ronald BOLAllOS vas selected by the majority of the 
participants as the permanent coordinator of t;he project. In 
this function, he vill act as the local expert as soon as the 
project is officially approved. 

soae other associations lilce CillDB, IRA and the CAllARA de 
IllIVS7.'RIAS vill be consulted by the executive co..tttee for t;he 
decisions which are concerning their respective fields of 
responsabilities. 

'l'he objective of the tea. is to present as soon as possible 
a co•plete project based on the BUfJqestions defined in the 
present docuaents and approved by the official authorities to the 
UlfIDO representative in San Jose in order to obtain the neces:aary 
finance for the i•pleaentation of th& project. 
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UNIDO • ONUD1 
UNI TED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES N 
' A TIONS UNIES POUR LE OEVELOPPEMENT INOUSTRIEL 

WN;ADOUGOU, le 14 Bove.bre 1992 

A l'attention de : 

- Le llinistre de l'Industrie, du Cotrae.rce et des llines: 
- Le llinistre de l'Bnseigne.ent, direction de 1'enseigne11ent 

technique 
- Le representant de l'OllUDI au BJRJCINA FASO; 
- llonsieur Philippe de llOUSTIBR, expert OllODI deleque pour 

le projet au BJRJCIBA FASO; 
- llonsieur David s. DO, proviseur du Lycee 'I'ecbnique; 
- llonsieur .sou.ana DAD, directeur du Centre Austro 

Burkinabe; 
- lfr BAirr CYR Prosper, directeur de l'AllI 

De la part. de llatbieu RlfllXIB et Paul RBBSOB, experts OllUDI. 

Objet : .Resrr• 4.§.:i. co.nclusions a projet didiRis ,ai: l§& 
participants dll. §j•jMjm o.rgngjses A OOMWJWGW du.! All 
ll noveal>re a,r l 'utilisatio11 ~ llacbines 4 oo-Mes 
pge@rigues §:t. d§ J.A ~ (CO.DC§ption §:t Fabrication 
.Assistee .RK Qnlinateurl §:t concf!CMpt l'iUlantation d!! 
~ techno}ogies lHl BlRlCIBA FASQ. 

Cher llOllSIBUR 

Vous trouverez en annexe de la presente, les documents 
suivants : 

Liste des participants au seminaire. 
- Liste des positions des divers groupes de participants sur 

les perspectives de ces technologies dans leur pays avec 
un resume de leurs priorites. 
Budget provisoires arrete par les 
l'implantation de ces technologies dans 

- Definition de la coaposition du co•ite 
gestion du projet. 

participants pour 
leur pays. 
de controle et de 

Ces documents vous sont trans•is pour inf oraation et pour 
action. En effet, il est necessaire pour repondre au voeux des 
participants de proposer dans les delais les plus brefs, un 
projet complet approuve par les •inisteres concernes aupres de la 
delegation du PNUD au BURKINA FASO. Cet organis•e etudiera alors 
avec l'ONUDI, les zodalites de financement du projet. 

Nous vous remercions d 1 avance de tous les efforts que vous 
deployez pour taire de ces propositions une realite et pour votre 
cooperation tout au long de ce projet. 

P. RBllSOB 
Expert OBUDI 
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Priorites des participants 

COIUle le JllOntre les reponses de la page 
participants sont principaleaent interesses 
suivants en ordre de priorites : 

precedente les 
par les sujets 

1. L'utilisation des aachines 
leur entreprise pour la 
rechange. 

a coJlllaJ'Kfe nuaeriques dans 
productions de pieces de 

2. L'utilisation te technologie plus evoluees en aaintenance 
coaae la HAO (Haintenance assistee par ordinateur). 

3. Le developpe.ient des coapetences en CAD/DAO (Conception 
assistee par ordinateur et Dessin assiste par ordinateur. 

4. Le developpeaent des coapetences en FAD (Fabrication 
assistee par Ordinateur) 

4. Le developpe.ent des 
conditions de coupe. 

connaissanc&s en choix des 
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Proposition provisoire de Budget pour le aJRKillA FASO 

RgUipemnts 

nachines Qutils 

1 Centre d'usinaqe CBC de taille 110yenne 
1 Hachine d'electroerosion par plollCJee 
1 rectif ieuse plane 
1 Scie alternative 
1 a.tfuteuse universelle 

Hetrologie 

l aarbre 
1 trusquin a lecture diqitale 
1 projecteur de profil 
1 boite de jauqes de contr61e 
1 machines de durete 
divers accessoires de .etroloqie 

Inforuticzue 

2 aicro-ordinateurs (486) 
1 onduleur 
1 i•pri.ante laser A4 
1 loqiciel •AlJ'l'OCADn + CAif 
3 loqiciels d'E>iD 

Divers 

outillages et outils divers 
Hatieres pre•ieres pour electroerosion 
Pieces de rechallCJeS 

'I'<Yl'AL 

US$ 

250 000 
200 000 
150 000 

10 000 
30 000 

4 000 
5 000 

50 000 
3 000 
4 000 
4 000 

8 000 
2 000 
3 000 

22 000 
20 000 

3 000 
2 000 

30 000 

800 000 

For:11C1tion daa 1oc•ug 4 l'utilisation d§4 8'1ui.RPeents 

For•ation d'un i11C}enieur en D>iO/C>iO 
pendant 2 mois : 

Formation d'un ingenieur en Haintenance 
pendant 2 .ais : 

Formation de 2 operateurs/formateurs pour 
Hachines CNC et Electroerosion 2 mois : 

Coe>nfiutio.o du. proiet : Hr BAR CYR : 

Budget Total : 

20000 

20000 

40000 

80 000 

20 000 

900 000 

' 
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creation de 1 1 8quipe de suivi et d'iaplantation du projet. 

Pour assurer le succes du projet l'equipe suivante a ete proposee 
par les trois groupes de participants : 

Grogpe i : extension possible du budget pour tenir co•pte 
d'i•ponderable eventuel, non previsible actuelleaent 
(10 i serait un ~ni.u•) 

Coordination generale du projet AHK 
controle du projet : Hinistere de l'Industrie 
EAO : Hinistere de l'enseigneaent 

+ ONUDI 

Grogpe z : ajouter un logiciel de traite11ent de texte + 1 
logiciel de base de donnee. 

coordination : Hinistere de l'Industrie 
l representant du ministere du plan, 1 representant de 
l'AlfK, direction generale enseignement technique, 
representant de la chambre de co.iurerce. 

Groupe J. : 

Coordination de l'equipe par Hr BARY sous la guidance du 
ministere de l'Industrie et du co.aerce. 
.EValuation + controle financier par le ministere 
Strategie de developpement de l'EAO : lycee technique 
Formation prof essionnelle par le centre AIJSTRO Burkinabe 
selection de logiciel lycee technique 
selection maintenance : centre austro Burkinabe. 

Participants A 1'@mli,pe dll proiet dM.ign8s RK .1§ gr<>qJJe .L. 

EqUige d'implantation .tlt. d'execution : 

AHK + Lycee technique + Centre Austro Burkinabe 

Responsable di.I. contr61e du. projet : 

Hinistere de l'Industrie + Hinistere de l'enseignement 
direction generale de l'enseignement technique. 

coordinateur : Hr BARY de l'AHK. 
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UNIOO • O'JUDI 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENT INDUSTRIEL 

Jakarta, the 20th February 1993 

To the attention of : 

- The UNIDO repres~ntative 
VICENTE 

in INDONESIA, Mr. 

- The Deputy Chairman for Techno7gy of BPIS, Ir 
SUPARLAN, 

Fernando 

SUTADI 

- Mr CUK SUTOYO, Director Staff 
Trading Co. Ja7an Pemuda 18 - 7C 

- Ors JUSUF, PT Boma Bisma Indra + 
Pasuruan 6 7122. 

of PT. RUTAN Machinery 
- SURABAYA 60271. 
ITDU - Jl Imam Bonjol 18, 

- Ir BAMBANG ISMOYO, UNIOO Counterpart, 
Semang Reya 70 - Ci1egon. 

Manager - Jalan 

From : M. RENKIN and P. RENSON, Unido experts 

Sub iect -=- Summar_x of th~ QL_ojec~ defined dur i!J.Sl th_g seJ!lj_nar he Id 
JJ1 {:!§1_n_qun9 frQ!JI 16 _tg 113 E_e_pruaa 1993 f_g_r _t_h_~ 
imp Iem_en_t_at)ori of E f;_Nq an_q C~(J_.f_CAf.1 _train i[].9 ce_n_tre J_[J 

_INDONESIA.,_ 

Dear Sirs, 

·t··~~J .,.~ , .. fir~.j ifi _::r:,;e•.ure of t!;e {;r---=5ef)t :=-~~2,· :i·-:.~ 

F _ : ~ ._J;..., : r,:} ~:,: ..... : .... ·2::: ~ : 

tt:?an:.~·crf.., 

cf th2 f..'art1ci;::.-antE 
.acti·.·iti&s fc•r tile 

t·:J th~ ~eminar 

definition of 
and th-J 

the ffoal 
pr.~·::X·~-'i I. 

- r;.e :pen i ng sp~ech of ; r SUTADI SUPARL:.N with tte pr0posa i 
cf s;:s for thd :mplementation of new train1n9 capcities 

- ~h.e Pri~rit1e:: defined tJ tf1e participants tased on 
thei·· 7nt~rna7 meeting and elaborated by a!7 of them. 

- Budg~t L-,f the ;m·estments resu1ting of the proposal. 
: ten tat ;.,,e; 

- Pro;c-.-:a 7 f·:Jr tf;e mana9e.11ent te:am of the project. 

nwse :f._·:l1rr:er;t~ are issu.;:.d 1n order to allow you 
r,:;;pect1ve- ,~i.;:-1:1_:-., U' implement the resolutions 
r·_1rt·(:;::.~:ir:.~ :ir r;•-= ~em1nar ta create CNC, CBT and 
F'.': i.""~:'2.: 1r. t,·,31n1r9 u~ tf1e1r countr, ... 

rn your 
of the 

CAD/CAM 

;..·e .=:·~~ ··1::::;i.·r.~:; .ou 1r: adv'.'ilJCe f::r all the e~for·ts .vou wili 
:-: . .,:,;,:.1; t.,• ·i:.~·~' ::r1:: prc·o~3,1l 2ffectne ,1nd ~ve ~1u111, :,·_)u ali i<" 

,. ' ..• r .. ·::·.'P""'' ::r: ·Jr'. ;·: ~t11.:. r;1·01e:ct. 

~ON 
UN!DO Expert 

. RENKIN 
UNIDO Expert 
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OPKIUNG SPKAOI 

DKPl1lY alAllMU IOR ~ BPIS 

Ill THK CBr SllllllAR AT PllmAD 
BAllOOllG 

DISTINGUISH rJNIOO DIRKCTOR IN INDOMKSIA 

DISTINGUISH PINDAD 8JARD OF DIRECTORS 

DISTINGUISH GUKSTS. 

ASSALAHU.ALAI~ WARAIHttA'l'ULLAHI WABARAJtATUH 

CHAY GOD BLESS ALL OF US) 

FIRSTLY,. LET US nL\NJtS GOD THE MERCYPUL FOR PERHITrING US TO 
PATISIPATE (~ nus SEMINAR. 

AS ALL OF US HAVE REALIZED 111AT WORKSHOP TECHNOLOGY HAS BEEN 
DEVELOPING FASTLY DTERING CAD/ CAM AND CNC MACHINE 

TECHNOWGIES. WHILE THE MAS'lERING OF THOSE TECHNOIJJGIES ~ 

ADAYS IN INOONESIA IS STILL LACI,. WHERKAS,. CNC MACJllNES HAVE 

BECOHE CHEAPER THAN CXJNVDTIONAL MAC211NES,. aJ'l ARE MORE 

PRESICION,. RELIABLE,. AND REBETITIVE ORDERS axJLD BE AWRATE 1111' 

CHEAPER. 

THE WILLINGNESS OF UNIDO TO GIVE CBr FACILITY GRANT TO 

INDONESIA IS AN OPPORTUNITY 111AT VERY IMPORT.ANT TO SPDD UP THE 
MASTERING OF ADVANCED TECHNOLOGY OF WORKSHOP,. WHICH USING CNC 

MACHINE AND CAD/ CAM TECHNOLOGY. 

THJS ADVANCED TECHNOLOGY HAS TO BE MAS'J'BRED,. AS THE USING 011' 

CAD/ CAM AND MACHINE TF.£HNOLOGIES HAVE BECUtE AN UNAVOIDABLE 

NEED A~ A RESULT OF PROOOC? REQUIRDtDITS TO MEET QUALITY,. cogr 

AND DELIVERY TIME (QCD),. ESPECIALLY AIDJT QUALITY,. MAINLY IS 

CONCERNING PROOOCT PROOOCEABILITY,. SPEID,. ACCURACY AND 

REPEATABILITY OF PROP.JCT MAKING,. IN ADDITION OF THE RF.QUIREHDn' 

·ro MEET ISO 9000 STANDARD. 

1 
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THOSE PRODUCTS HIGHT BE COMPONENTS. SPARE PARTS. AND TOOLS. FOR 
THE PURPOSE OF THE INOOSr'RIAL FASILITY MAINTIHANCE IT SELF .. AND 
TO &lPPLY TIIE ORDER FRCM INSIDE/ <Ur SIDE "nlAT PAR'fIOOLAR 
H!DUSTRY. IN nus SDtINAR .. WE cnJW STUDY MANY POSSIBILITIES OF 
UTILIZING nus CBT FACILITY FOR THOSE PURPOSES ttDITIONKD AmVE. 

ACCORDING TO ~ BPIS MISSION AS A TmlNOLOGY AGl:NCY AND AS 
A WSINESS ENTITY. BASICALLY STRATEGIC JNWSTRIES WITillN BPIS 
ALREADY HAVE TRAINING FACILITY .. 11JT .ARE NC1I' DIOUGH BECAUSE OF 
THEIR RANGE CAPACITY .. TYPE OJ' FACILITY. AND THEIR PHILOSOPHY OF 
DEVELOPHENT AND ttANAGDtDIT. FROt THE PRESENTATION IN TillS 
SEMINAR WE COULD SEE 1D1 UNIQUE IS nllS FACILITY,. ESPECIALLY IN 
ITS CAPABILITY TO FILL THE GAP OJ' TECHNOLOGY ADVANCE BE'lWEEN 

INDUSTRIES. THAT IS ALSO CONCERNING A tAm.JAL PARTNERSHIP 
BETWEEN EACH O'rnER. 

WE ALL REALIZE He* EXPENSIVE IS THE MASTERING OF TECDIOLOGY,. 
WHICH IS BURDENING STATE CMtED INOOSl"RlES AS WELL AS PRIVATE 
INDUSTRIES nIOSE DtPHASIZE MORE TO BJSINESS. WHEREAS TECHNOLOGY 
MASTERING BY STRATEGIC INOOS'l"RIES c:n.JLD NOT BE IMPLEMENTED 

OPTIMALLY WITHOUT &JPPOR'J"ED BY TECDIOLOGY MAS'l'KRIMG BY PRIVATE 
INOOSTRIES SOURROUNDINF.S. 

THIS SDHNAR IS HELD BY BPIS-UMlOO WHIOI JS JNUOWIMG 
INSTITUTIONS AND PRIVATE INOOSTRIES. BECAUSE UNIDO REQUIRES 
THAT nlIS FORl.tt DECIDE WHETHER INDONESIA NEED nns CBT FACILITY 
OR NOT. BPIS IS OFFERING AN ALTERNATIVE THAT THIS FACILITY WILL 
BE MANAGED BY BPIS. IN ONE OF ITS STRATEGIC INOOSTRJES AT OR 
ARROUND SURABAYA. nm MAIN CONSIDERATIONS o:r THIS OFnRIHG ARE 
ITS PURPOSES AND TO MAU SURE THAT THIS J"ACU.ITY ACTIVITY WILL 
BE CONTINUOUSLY. 

ABOUT THE UTILIZATION OF THIS CBT FACILITY, ACOORDING TO ITS 
PHILOSOPHY. WILL SERVE SltALL PRIVATE INOOSTRIES, YET WILL STILL 
POSSIBLE TO BE UTILIZED BY STATE OWNED lNWS'l'RIES AND safOOLS 
BECAUSE THIS CBT FACILITY "'-lST BE MANAGED PROFESSIONALLY TO 

2 
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.I .... , .. , 

HAKE SURE THAT ITS OBJECTIVE COULD BE ACHIEVJID. IT WILL BE 
NECES SARY TO MAKE MORE snJDY AFTER THIS SDtINAR 10IUt DECIDED 
TO ACCEPT OR NOT nns CB'l" FACILITY GRANT OFFERING. 

FINALLY. WITH 'l1IE HOPE THAT THIS SDtlNAR WILL BE USDlJLL ~R 

ALL OF US. AND IN 11IE NAME OF GOD "nm MERCIJUL AND PEACDUL. 
I AH OPDING THI::. SDtlNAR OFFICIALY. 

THANK YOU VERY t«JCH 

WASSALAMU'ALAIXUM WARAXatATULINll WABARAIATUH 
CHAY GOD BLESS AL OF US) 

BANOONG. FEBRUARY 16. 1993 

IR. stn'ADI SUPARLAR 

DKPUn' al.AIRIU IOR TmmoLOGf BPIS 

3 
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. 
RESUME 01' 

SEMINAR ON 

UTILISATION OF CAD/CAM 

l'OR THK PRODUCTION 

OF TOOLS ARD SPARK PARTS 

ORGANISED WITH THK SUPORT 01' TH& 

UNI DO 

AND THK COOPRKRATIOM OF THK 

B-P-I-S 

J'ORlt THE 18 TO 18 DBRUARY 93 
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OBJECTIVE 

STRATEGY 

PLANNING 

PRIORITY 

RKCOtll1KNDAT ION 

REASON 

CONSIDERATION 

· O)tf(>{JrRR BASKD TRAINING ARK NKCCISARIES 
TO PROttOTK mK ABJLITY. CAPABILITY AND 
CAPACITY OF HKDUM SCALK AND SHALL 
SCALK INDUSTRIKS TO SUPPORT AND 
BUSINESS PARTNKR OF BIG SCALK 
HfDUSTRIKS. 

BASED ON THAT 00.JKCTIVK AND FACING nlK 
INTiRRKLATION OF 1BlSK INDUSTRIIS. THI 
DKVELOPHKNT OF : 

- INOOS'I'IUAL ttANAGDmNT 
& 

- APPROPRIATE HANUFAC'l'URlNG 
TECHNOLOGY 

SHOULB BE IltiEDEATLY EXECUTED. 

: nus BPIS-UIUDO PROJEC'I' WILL CONTRIBUTE 
TO SOLVE THOSE PROBLDt THRUJGH THE 
ESTABLISHMENT OF CB'f-CDrl"RE. 

· THE SCALE OF PRIORITY BASED ON THE 
Acn.JAL CONDITION WE DECIDED AS FOLLOWS. 

1. PRACTICE IN CNC MACHINING. 
2. IMPROVDtENT IN CAD 
3. IHPROVF.MINT IN CAM 
4. IHPROVDtDIT IN ClJ'rlING CONDITION 
5. IHPROVDtENT IM HAJNTDAllCE ANALYSIS 

BOTH TECHNICAL DIAGNOSIS & HANAGEHBNT 
6. DEVELOPtmNT IN CIM a>MCEPT 
7. DEVKLOfftill'l" JN ttem,DING DESIGN 
8. DEVKLOPttlNT IN MOOLDING MANUFACTURING 
9. IHPROVDD:NT IN curn.MTIONAL MAC"rlINING 

1. ll.lSJNESS ARE SELLING QUALITY. THAT 
IS WHY WE ~ST IMPROVE 
- QUALITY 
- COHP&TITIVINKSS 
- JUST IN TIME DELIVERY 

2. REGARDING POINT 1 THK IHPLBHKNTATION 
OF CAD & CAM WILL BE FBASIBLI. 

1. THE TRDtENDOOS GROWTH OF INOOsrRIKS 
IN EASTERN JAVA. 

2. POOR TECHNICAL ASSISTANCE TO SUPPORT 
THE IMWSTRJAL GRON'111. 

3. THE EXISTING P'ACILJTIIS AND HUMAN 
RESOORCJS IN ntAl' AREA. 

1 
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DECISION 1. EASTERN JAVA IS HIGHLY RECOHBNDED. 
2. DUE TO nm URGENTCY OF THE NJmDID 

THIS PROJECT SHOULD BE REA.iJIZED 
WITIUN nus YEAR (1993). 

nus DECISION HAD BENN AGREED BY ALL INVITED PARTICIPANTS, 
REPRESENT BY STEKRING-COtltITI'EE AS ATTACHED 

THE FEAGURE OF EQUIPHENT FACILITIES 

DNC 

CNC - LATHE 

CNC - HHC 

CNC - VMC 

CNC - GRINDER 

CNC - GEAR HOBBING ----
HEAT TREATttBNT 

TOOLING & CALIBRATION 

THE TYPE AND SIZE WILL EVAWATKD WITHIN TWO MONTHS OR NO 
LATER THAN APRIL IS'l 1993. 

2 
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Budget of the project in Indonesia (Tentative) 

Equipments : US$ 

CNC 5 axis ,\:i 7 i ing machine · 
CNC cylindrical Grinder : 
CNC i a the (:: l : 

To:::lir:ys + :::;aiibration: 
5 cor.?put-=rs 3D6 for training 
.: co;;;p;.ite:rs 4/36 in LAN for C · 1/CAN 

CAi'·: so~t••'are : 
1 autocad scf;w~r~ 
J crsi~?ng soft~ar~s 
printi:1g eauioa;2r.t for drawing 

Training of the supporting team . 

Tr3ining of 1 engineer in CAD/CAM 
Training of 2 trainers in CNC 
i'-fac/1 i ne/opera tars + cutting too 1 s 
Trao ing of 1 specia 7 ist in ca 1 ibrat i.Jn 
Training of 1 maintenance Engineer 

TOTAL 

4 
,., 
..;; 

2 

300 .:;;.)(.1 

2t)V ~}00 

40(1 1)1.lC 
~oc t;oo 

, ' 001) ,_ 

20 t"·0;.1 
.:o C,_1,J 

ro ;_:l)(J 

J.i} 1)1)1) ,: 1)0() 1 ,:}fV OtiLJ 

,, -~ '(:, ; .:.v ,_ 

:__~f) l~'JL! 

20 Q{:C 

::c: GOG ~ro ),_it -. 

Economical analysis :vi71 be established to prove tl1e e-ffici;;-ncy 
of the prcject and specia71y, the number of persons to train fr·, 
the various specialities. 

The parr:.icrn~ncs from tl1e various industries 
f?n8nce t.!:emse;f the requ€j!sted facilities witll 
tile part ic ipanr,5 in the project and UllIDO 
necessary equipments only. 

The training in ~urope will be given in ~nglish. 

ha . .; j.Jr•:JPOE.;d tc 
payment froi!I a 7 ! 
;-1i 71 br;·ng U>.:> 
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' Creation o'f the management team o'f ti1e project 

Tl1e ori9i:1al prooosa1 was bas~d on the Tetter of Mt- £3.,l,'·tB:..N.3 
ISf.fOYO from Krakatau Stee i ~<i/1ic/1 was supported b.-. BPIS. Tl>e 
semrnar was .organised with the complt?tc> collabvration of ;:p;~: 
f0r part ic ipant.s coming From ~'ariou.= sector oF the indones ian 

indi...:~cry-. 

:n r::rdt.•r :..:: .~2inFor:;12 tl1is c0Tlab ...... r::1ti0n bet1..,en ;:r;i.r.1>::- _m.; 
pubii•.: ;;: .. ~::tcr ;,o ~!:a::. fic!d, we prc..--.pose tu BF'IS. (•ri:nnal it.•a..Jer 
of th.:- p~·Jje~.:t to "inr,12grate other person~~ frcm th~ µr ;"\:a L-=- .:-t""··- ;-,·. 
i:: t,!1e :;::r·oje.;t in SUFi48AYA. The most et"fectivt? ·~·:=.:· t.:• ._:-..n~:11;u.:· 
::hi~ .:;onabor.3:-:cn ~vl1icl> is reque~tt?1..1 by t.!ie :1:.·tJ._,.·,c;· ._~:- :;1;;' 
µar::.i.~ip<'f.nt::,, ;-;2 suggest tl1e establi.-;:f1111ent ,-_.,- :i:: c..-".\~·.:l:~ivt" 
ccm111 it tee to monitor tl1e proJ":JC t. 

Proposed Members of the executive conm1it~~~ 

- 6PIS - (.Mgency for t/1e Strategic Industries) wf;f~'./i .-:ill 
propose a representat;ve. 

- Mr CUK SUTOYO From PT RUTAN MACHINERY TP4DIN·~1 L~.J ;n 
Su1abaya as representative of the privattJ industry. 

- Ors JUSUF From ITDU in Pasuruan near Surabaya wic./1 
represe11t.ing private and publics enterprises. 

The cbjective of the team is to present as 3uon .. 'is p.: 1:::5;tJie 
camo 7et.!~ pr.:;ject based on the suggest ions defined in tll-: 

..Jr~sent d1)CL1.71ents ana approved by tlie officiai authoriti.,..:: :: • .:,. t.11._., 
IJNIOO repres.:;ntat. ii,.·e in JA.l\ARTA in order to obtain t/1e nec';}ssar_~ 
finencc.• for tl1~ implementation of tl1e project. -:-i;e dc..-cu;:..:..'nt .. 
will r;;"?nti·on tf;e economical figures requ~sted in o:·cer t-: .. ' ji.:;;;tif.\ 

t:.he posftiv,? r.:::.""rn af tile wl10le project. 
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UNIDO. ONUDI 
UNITED NATIONS INDUSTR!AL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE OEVELOPPEMENT INOUSTRIEL 

Bangkok. the 15th May 1993 

To the attent!on of 

1:-·rom 

- The UNIUO represe.'tative in THAILAND. Mr. ANDt:RS 
PALUUAN-MULL~R. Programme Officer 

- Ur UAMRI SUKHOTANANG, Director MIDI + Mr VIMAT 
TAND~CHANUMAT. Ueputy Director + Dr PASU LOHARJUN. 

- Mr Surachai Ta~~taratorn + Mr Lertthawee Techabannaphut of 
the THAI TOOL AND Dlt: INDUSTRY ASSOCIATION, 
rep-resentative of the private ladustry. 

- Mr TSAU TAR, froa AIT, reoresentative of the training 
institutions. 

- Ms PANUANAS SIRISOMBOON, UNIUO Counterpart. 

M. RENKIN and P. RENSON, Unido experts 

Subject : Summary of the project 
in Bangkok from 10 
implementation of a CNC 
THAILAND. 

defined during the seminar held 
to 14 MAY 1993 for the 
and CAD/CAM training centre in 

Dear Ms, Dear Sirs 

Y o u w i I I f i n d i n annex u re o f the p re sen t l e t t e r the 
following documents : 

- The list 
teamwork 

of the participants 
activities for the 

to the seminar and 
definition of the 

the 
final 

prnposal. 
- The Pricrities defined by the participants based on their 

internal meeting and elaborated by all of them. 
- The proposal made by the lecturers based on the 

pi'iorities. 
- The budget of the investments resulting of the proposal. 

( tentat ivP.) 
- The proposal for the management team or the project. 

Those documents are issued in order 
respective fields, to implement the 
participants of the seminar to create 
facilities in training in their country. 

to allow you 
re&olutions 

CNC, CBT and 

in your 
of the 

CAD/CAM 

We are thanking you ln advance for al I the efforts you wi 11 
develop to make this proposal effective and WP. thank you all for 
your cooperation in this project. 

I' Mtz 
IJNIUO ~xpert UNIDO f;xpert 
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List of the questions for the first ~ession of teamwork 

A.Increasing of the training capacity of the local 
institutions in the studied technologies. 

Uo ~ou recommand : 

- Improvement in conventionnal machining? 
- Improvement in cutting conditions? 
- Improvement in maintenance analysis? 

a) technical diagnosis? 
b) management? 

- Practice in CNC machining? 
- Improvement in CAU? 

Uevelopment in moulding design? 
Uevelopment in moulding manufacturing? 

- Improvement in CAM? 
- Uevelopment of CIM concept? 

integration at level 0-1-2? 
integration at CIM level 0-4 or 5? 

What are your priorities ? 

B.Analysis of the advantages of CHT for the training 
in these technologies. 

- Are you interested in CBT development? 
- tn CNC training? 
- In cutting conditions? 
- In diagnosis analysis? 

C.Recommandations for the selection of CAD/CAM 
softwares for THAILAND. 

Group 

y 
y 
y 

y 
y 
y 
y 
y 
y 

y 
y 
y 
y 

5 
6 
4 

I 
7 
8 
2 
3 
9 

- Have you a precise idea or a useful I 
system for your business? 

- Are you interested to introduce that 
technology in your business? 

y 
Autocad level 

y 

- ls it your next development step? 
- What is your opinion about : 

·Training facility in that area 
· Centre or competence in that area 

+ Where? 
+ Who? 
+ When? 

y 

Insur r 1 c i en t 
Insurr le lent 
Bangkok 
Midi + Univ 
from now 

U.Kecommandations for the development of a local 
capacity in maintenance training and presentation 
of the CAMM technology. 

1 Group 

y 
y 
y 

y 
y 
y 
y 
y 

y 
y 
y 
y 

y 

y 

y 

1 
2 
3 

6 
4 
5 
8 .. 
I 

2 

Insufficient 
Insufficient 
Bangkok 
MIDI 
from now 

- At which level? 
- Do you believe that 

I Management management 
operators operators 

diagnosis analysis training 
is urgent.? 

fo.- who? 
• When? 
• wt.ere'! 

y y 
Technicians 

now 
MIDI 

Producers 
riow 
Ministry 
of Industry 
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In order to cope with the priorities of the participants 
we recommand the following suggestions (M. RENKIN) 

Tu upgrade the capacity of training of MIDI in the technologies 
requested by the participants of the seminars we propose to 
discuss about the organisation of a training capacity in: 

- CNC Machines operators 
- CAU simple technology 
- CAM simple technology 
- Soft~are adapted to the production of plastic injection 

mold on PC. 
- Cutting tools parameters training to upgrade the 

efficiency of the machining operations. 
- Maintenance mangement for small and medium enterprises. 
- Training of operators in maintenance. 

In those technologies MIDI will try to create a capacity of 
training really adapted to the production of injection tools and 
spare parts ~ith modern technologies for small workshops. 

It means that the facility must be oriented tc lhe production 
technologies and that each workshop can come in MIDI to make 
practicial test of feasability for the production of tools and 
spare parts before to invest in his own shop. 

Midi must also try to coordinate the activities of training in 
CAD/CAM of the various institutions in Bangkok in order to 
develop a training capacity adapted to the need of the small and 
medium enterprises. 

In order to achieve this target we need to have in MIDI the 
equipments defined in the list hereafter. (MIDI must propose to 
UNIUO to finance the missing equipments after discussion of the 
type of equipments with the participants) Attention must be given 
to the equipments already available for training elsewhere in 
Bangkok. 

Equipments 

CNC Milling machine : 
CNC la thH 
EDM die sinking capacity 
Tool ings + calibration faci I ity 
x computers 386 for training 
x computer" 486 111 LAN for CAO/CAM 
I Cr\M soFtware : 
l autocad software 
4 training softwares 

Training of the supporting team : months 

Training of l engineer in CAD/CAM 
Training of 2 trainers In CNC 
Mac-hine1operators +cut.ting tools 
Training of I ~;peclalist In calibration 
Training of I maintenance Engineer 

4 

2 x 2 
2 
2 
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Budget of the project in Thailand (Tentative) 

1-~quipments : 

-Tools Cutters Grinders : 
-Tuul presetter (Zoller type) 
-Horizontal Grinding machine small size 
-Special attachment for internal grinding 
-Testing presses for moulds 
-several CAM softwares : 

I autocad software adapted to injection 
-die design 
-~ training softwares : 
-UNC system 

Training of the supporting team : 

-Training of 2 engineer in CAD/CAM 
-Training of 2 trainers in CNC 
Machine/operators+ cutting tools 

-Training of I specialist in metrology 
-Training of 1 maintenance Engineer 
-Training of I engineer in Workshop 

mangement 
-Training of tool grinder+ set-up 

Coordinating expert : 

TOTAL 

US$ 

100 000 
100 000 

50 000 
20 000 

100 000 
30 000 

30 000 
50 000 
30 000 

months 

2 20 000 

4 30 000 
2 20 000 
2 20 000 

1 10 000 
1 IC 000 

20 000 

510 000 

110 000 

20 000 

640 000 

Economical analysis wil! be established to pr~ve the efficiency 
of the project and specially, the number of persons to train in 
the various specialities. 

The training in Europe will be given in english. 

ust 
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Creation of the management team of the project 

The original proposal was based on the letter of Ms Panmanas 
Sirisomboon from King Mongkut's Institute of Techhology 
Ladkrabang which was supported by MIDI. The seminar was 
organised with the complete collaboration of MIDI for 
participants coming from the Tools, Dies and Moulds and Spare 
parts industry in Tha1land and from several institutions 
specialised in the training on CAD/CAM technology. 

In accordance with the proposal of the participants during 
the seminar and in order to implemePt their decisions, we suggest 
the establishment of an executive committee to monitor the 
project. 

Proposed Members of the executive committee 
-------------------------------------------

- MIUI is represented by VIRAT TANDECHANURAT, deputy 

Uirector. 

- THAI TOOL AND DIE INDUSTRY ASSOCIATIOl\1 presents Mr 
SURACHAI TANGTARATORN and Mr LERTTHAWEE TECHABANNAPHUT as 
representative of the private industry. 

- The representative of 
Thailand will be Mr TSAU 
Technology). 

the training institution in 
TAR from AIT (Asian Institute of 

- The UIP (Departmant of Industrial Promotion) will be 
represented by Dr DAMRI SUKHOTANANG, MIDI Director. 

- The coordinating Expert will be Dr PASU LOHARJUN of MIDI. 

The objectives of the team ls to present as soon as possible 
a complete project based on the suggestions defined in the 
present documents and approved by the official authorities to the 
UNIDO representative in BANGKOK in order to obtain the necessary 
finance for the implementation of the project. The documents 
will mention the economical figures requested in order to justify 
the positive return of the whole project. 

M.k:: t:,pert 


