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I. INTRODUCTION

Le programme en cours s’inscrit dans le cadre du suivi des séminaires
organise par 1/ONUDI et le gouvernement Belge pour 1’Afrique, 1’Asie et
1’Amérique Latine dans le domaine de la fabrication d‘outillages et de
piéces d’usure. Les participants a ces séminaires organisés durant les
années 1988 a 1990 avaient exprimé leur volonté de concrétiser cette
formation dans leur pays afin d’en sensibiliser les décideurs et d’y
réaliser des applications concrétes.

Afin de mieux cerner leur besoins et d’accelérer le développement de
ces technologies, nous avons audité leurs possibilités de produire des
pieces de rechange et des outillages, et sur base des résultats de
1’audit des seminaires d’information et de sensibilisation ont été
organisés pour un noyau d’ingénieurs et de techniciens supérieurs aux
techniques de 1/EA0 (Education assistée par Ordinateur) et a
l’utilisation des machines a commande numeriques pour la production de
ce type de pieéces.

Le présent rapport a pour but de décrire toutes les opérations
effectuées dans 1le cadre de la phase 3 du projet telle qu’elle est
définie dans les termes de références et de résumer les résultats des
séminaires effectués.

Cette phase preévoyait :
- L’organisation de séminaire de formations dans 1les 6 pays
sélectionnés en s’appuyant sur une institution locale intéressée
aux développement de ces technologies dans leur pays .
- La rédaction d’un plan d’action permettant d’améliorer 1la

diffusion et 1l’utilisation de ces technologies dans chacun des
pays et répondant aux besoins des participants.

II. DESCRIPTIONS DES SEMINAIRES REALISES ET BILAN SUCCINCT

II.1 Présentation du contenu des divers séminaires

Les annexes 1 a 6 nous informent sur :

le titre du séminaire dans chaque pays,

le programme du séminaire et 1’horaire de travail des
participants.

La liste détaillée des participants.

Leurs réactions et leurs priorités dans 1’introduction des
technologies proposeées.

L’annexe 7 reprend un syllabus modele identique a celui qui fut remis a
chacun des participants dans les 6 pays. Ce syllabus est adaptée a la
Thailande qui fut le dernier pays a accueillir 1le séminaire. Les
parties spécifiques ont toujours été adaptées au pays et a son niveau
d’évolution, mais les thémes développés sont restes identiques.




N\
Les divers exposés contenus dans 1le syllabus ont été redigés par

Messieurs Paul Renson et Mathieu RENKIN, qui sont les deux experts
retenus par CECOFORMA pour ce projet.

II.2 Tableau réesumé des participations par pays

Institution
Pays d’accueil Correspondart Nombre 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 9/1" SAN JOSE Ronald Bolanos 28
BURKINA FASO (Chambre de commerce
9 AU 13/11 et d’industrie Bary Cyr Prosper 20
CUAGADOUGOU
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 Bref résumé des réactions des participants.

Le tableau ci-dessus nous informe sur le nombre de participants dans
chacun des pays, sur 1le lieu et 1l’institution d’accueil et il nous
rappelle le nom des correspondants locaux. A l’issue du programme de
formation, on peut considérer que 126 personnes dans 6 pays différents
ont été informées et sensibilisées a 1l1l’utilisation de ces nouvelles
technologies et plus particuliérement sur les avantages de 1/EAO dans
ia formation du personnel de production sur machines & commande
numériques et a l’organisation efficace de 1la maintenance. Ils ont
aussi pu mieux percevoir les perspectives prometteuses de la CFAO
(Conception et Fabrication Assistée par Ordinateur ou en Anglais
CAD/CAM : Computer Aided Design et Computer Aided Machining) pour 1la
realisation de piéces d’usure et d’outillages.




Dans chaque pays les participants, convaincus des avantages des
technologles proposées, ont élaboré en commun un plan d‘amélioration
des institutions de  formation existantes pour permettre de
développement adaptée de ces technologies dans leur pays. Ces divers
plans seront présentes dans le cadre du rapport final.

III. CONCLUSIONS ET COMMERTAIRES CONCERRANT LA PHASE 3.

Le déroulement de la troisiéme phase du projet a été enthousiasmante
car elle a revelé dans tous les pays sélectionnés, un taux de
participation aux séminaires trés éleve. En effet une moyenne de plus
de 20 personnes par pays ont consacré une semaine de leur temps a se
former a ces technologies et elles ont exprimés 1la volonté de voir
celles-ci s’implanter le plus rapidement possible dans leur propre

pays.

Nous ne pouvons a ce stade manquer de mentionner l’efficacite et le
dévouement de chacun des correspondants locaux dans les divers pays
visités. Ils ont pu communiquer leur enthousiasme pour ces techniques
aux autorités et aux institutions responsables et ils ont pu mettre en
place avec des moyens parfois limités des séminaires de formation de
trés bonne qualite qul se caractérisaient par la motivation de la
grande majorité des participants. Cette experience de collaboration
avec un expert local pour atteindre un objectif determiné nous est
apparue comme une des raisons essentielles a la réussite de 1’ensemble
du projet. Je recommande la poursuite de ce type de collaboration pour
les phases ultérieures de ce projet.

Nous tenons a remercier les services competents de 1/0ONUDI et en
particulier le service formation de l1/"Industrial Operations Support
Division® pour 1’appui efficace qu’il a apporté a la reéussite de ce
programme. Nous devons aussi mentionner 1les représentations de
1/ONUDI dans les 6 pays qui nous ont apportés toute l’aide nécessaire
et qui ont surtout servi d‘’organe de liaison entre CECOFORMA et les
correspondants locaux dans chaque pays.

/L

§ RENKIN
ject MANAGER
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10.

11.

12.

13.

14’

DETAILED PROGRAMME OF THE SEMINAR in URUGUAY

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

Computer based training - possibilities - actual development
- objectives.

Application of CBT (Computer Based Training) on CNC Machines
Tools - examples.

Presentation of the evolution of the CAD/CAM possibilities
and recommandation for the selection of a new software +
demonstration of practical applications of automatic

programming.

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

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

Results of the audit in URUGUAY, brief analysis, Action Plan

Presentation of the training institutions selected in the
country + visited of the institutions. (Talleres Don Bosco)

Visit of a plant with equipped with CNC Machines Tools in
the country. (COCAP with a demonstration of their CNC
Machines)

The Industrial Maintenance and the use of CBT for an effective

training in the various technologies.

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

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

Presentation of the UNIDO activities in the project.

Evaluation of the seminar and of the results of the project
in the country.




OFFICIAL SCHEDULE :

Monday 31 August :

9.30 to 12 H
2to5H

Tuesday 1 September :
9.30 to 12 B

2to5H

Presentation of the programme
Subject n° 2 and n” 3 (CBT and CBT for CNC
machines)

Visit to TALLERES DON BOSCO : presentation
of the institution (n 8)

Subject n° 10 (The Industrial Maintenance
and the use of CBT for an effective training
in the various technologies)

Wednesday 2 September :

9.30 to 12 H

2to5 8

Thursday 3 September
9.30 to 12 B

2to5 8

Friday 4 September :
9.30 to 12 H

2to5H

Subject n° 4 (Presentation of the evolution
of the CAD/CAM possibilities)

Subject n°5 and 6 (Productivity of CNC
machines : Producion de polea con CNC y
solde inyeccion para plastico + presentation
of a Belgium training Centre : TECHNIFUTUR)

[
.

Visit of COCAP and presentation of some CNC
machines tools

Subject n° 7 (Results of the audit in
URUGUAY) + introduction of n 11 (Teamwork
activity)

Subject n” 13 (UNIDO participation and
possibilities) + continuation of 11 and 12
(definition of a project adapted to URUGUAY
situation)

Presentation of the local project +
evaluation of the seminar and of the results
of the seminar for the country. (creation
of a trainig facility in CNC Machines tools
and in CAD/CAM in URUGUAY)

' T23 22228422




INTRODUCTION

Welcome address by Mr DE JONG from UNIDO
Summary of the history of the project : R. RODRIGUEZ
Presentation of the general objectives of the project P. RENSON

Presentation of the detailed programme and of specific topics in
the programme : M. RENKIN + P. RENSON

Interruption : coffee + water

Presentation of the participants and return to the original
programme .




URUGUAY SEMINAR (31 August to 4 Septeaber 92)

List of participants to the fipal Team WORR
Name Institutions

BALBI UT>u

DOSIL UTE

GOMEZ TDB

LOPEZ Niboplast
CASTILLO cordelino
GENTINI Dinapyme
NAZARET Latu

Group 2 :

l MADEIRA (son) Madeira

OLIVERA Olivera

MAZZA TDB

l SARDI UTE

LEIS COCAP

VASQUEZ Cordelino

II PETRILLO Ancap

Group 3 :

Il DE SOUZA DNT
JOLLES Ancap
CUSTODIO ORAN
MUNOZ TDB

' PETRUZZELLI uTu
VARELA e UTE

l GARCIA UTE

The following persons have participated to some of the
discussions or were present during the closing day :

Mrs MOYANO UNDP

Marius BERGH UNDP

Raul MADEIRA Madeira + Camara de Industrias
MAESO OPP

MANANA ORAN

Silvio MORENI COCAP

The meeting was unde:  the guidance of :

Mathieu RENKIN UNIDO
Paul RENSON UNIDO
Philippe DE MOUTIER UNIDO
Ruben RODRIGUEZ DIAZ ISAI




List of the questions for the first session of teamwork

A.Increasing of the training
Do you recommard :

Gr 1 Gr 2 Gr 3

- Improvement in conventionnal machining no no no
- Improvement in cutting conditions Y,/e Y2 Y/3
- Improvement in maintenance analysis

1) technical diagnosis Y/3 Y2 Y/1

b) management Y/3 Y/2 Y/1
- Practice in CNC machining Y/2 Y2 Y/3
- Improvement in CAD y\s1 Y/1 Y/1
- Improvement in moulding Y/s Y/3 Y/2
- Improvement in moulding design Y/s Y/3 Y/2
- Improvement in CAM Yy/6 Y/1 Y/1

* starting with CNC
* integration at level 0-1-2
*+ integration at CIM level 0-4 or 5

What are your priorities ?
The level of priorities is given after the answer above.
B.Analysis of CBT advantages.
Are you interested in CBT development?
In CNC?

In cutting conditions?
In diagnosis analysis?

All the participants answered yes to all those questions.
C.Recommandations for the selection od CAD/CAM goftwares.

- Have you a precise idea vi-a usefull

system for your business? no % Y
- Are you interested to introduce that
technology in your business? Y Y Y
- Is it your next development step? Y Y Y
- What is your opinion about :
* Training facility in that area Not existing but
* Centre of competence in that area essential to create
+ Where? no answer
+ Who? »
+ When? immediately
Wmmmanmmﬂn
maiptepance traiping.
- Do you believe that CAMII is requested
soon? not immediately

- Do you believe that diagnosis analysis
training is urgent?
* for who? - 4 : 4
* When?
* How many?
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DETAILED PROGRAMME OF THE SEMIRAR in KENYA

1. Presentation of the different participants and of their

objectives in this training program.

2. Computer based treining - possibilities - actual development

- objectives.

3. Application of CBT (Computer Based Training) on CNC Machines

Tools - examples.

4. Presentation of the evolution of the CAD/CAM possibilities
and recommandation for the selection of a new software +
demonstration of practical applications of  automatic

programming.

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, Liége 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 1in 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 CBT 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 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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lo‘

il.

CBT - TRAINING 21 - 25 EDSC

Organisation and Address

Persons/Qualification

Kenya Association of Manufacturers
P.0. Box 30225
NAIROBL

Ceneral Motors (K) Ltd
P.0. Box 36527
NAIROBI -

Kisumu Industrial Training Centre
(D.1.T.)

P.0. Box 1732

KISUMU

Eldoret Polytechnic
P.0. Box 446l
ELDORET

Railway Training Institute
P.0. Box 42226
NAIROBI

Kenya Bureau of Standards

P.O. Box e

NAIROBI

Kenya Industrial Research and
Development Institute

P.0. Box

NAIROBI

Industrial Automation Ltd.
P.0O. Box 46345
NAIROBI

Engineering Development and Service
Centre

P.0. Box 30650

NAIROBIL

Kenya Subcontracting Exchange
P.0. Box
NAIROBI

Mombasa Industrial Training Centre
(D.L.T.)

P.0. Box 82170

MOMBASA

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 - Prcduction
Workshop)

Paul Akenga
(Production Engineer)

Daksheish
Mehta (Manager/Director)

T.P. Wamuyu (Production Engineer)

P.K. Wainaina
(Machanical Engineer)

M.S. Wangorc (Technical Trainer -
mechanical equipment department)




12.

13.

14,

Kenya Industrial Research and
Development Institute

P.0. Box

NAIROBI

Kenya Industrial Estate
P.0. Box
NAIROBIL

N.Y.S. - Mombasa

<x Qe T { MOMPAGA

C. Kabiru (Industrial Information -
Computer section)

D.W. Ngii
(Service Centre)

Ray Hwango-ii




List of the questions for the first session of teamwork

A.Increasing of the training
Gr 1 Gr 2
Do you recommand :

- Improvement in conventionnal machiningY
- Improvement in cutting conditions
- Improvement in maintenance analysis
a) technical diagnosis
b) management
- Practice in CNC machining
- Improvement in CAD
- DEVELOPMENT in moulding
- DEVELOPMENT in moulding design
- Improvement in CAM
x starting with CNC
* integration at level 0-1-2
* integration at CIM level 0-4 or 5

W -
<<=

LR LR L L L SR
NAWAAN
TN

what are your priorities ?
The level of priorities is given after the answer above.

B.Analysis of CBT advantages.

- In CNC?

- In cutting conditions?

- In diagnosis analysis?
NOT IN THE SCHOOL -

<<=
< <<=

C.Recommandations for the selaction of CAD/CAN softwares.

- Have you a precise idea or a WBSTQlY ~ _
system for your business? S Y Y -
- Are you interested to introduce that
technology in your business? Y Y
- Is it your next development step? ¥ Y
- what is your opinion about :
% Training facility in that area .NEED NEED
% Centre of competence in that area : :
+ Where? NOT EXISTING .
+ Who? DIT EDSC 4 DIT OR EDSC
+ When? IMMEDIATELY ASAP

Wmcmmmnfnlmlmmm
maintenance training. -

- Do you believe that CAMM is requested
soon? INITIATION Y Y
- Do you believe that diagnosis
analysis Y Y
training is urgent?
x for who? INDUSTRY  INDUSTRY
* when? SOON SOON
£ How many? BY SECTORS BY SECTORS

l - Are you interested in CBT development?Y




Priorities

- Practice in CNC Machine : DIT

Training but using existing equipment + introduction of CBT
technologies.

- Improvement in CAD : KIRDI

Training + software (probably AUTOCAD)

- Imprcvement in Cutting conditions : DIT

Training + software

- Improvement in Maintenance Training + organisation of
Maintenance : Eldoret Polytachnic

Training + software

- Introduction of CAM : KIRDI

———— — ——— — ——— ——— ——— T — T~ S~ — - — =

Training + software + equipments (Industrial CNC machines
tools)

- Improvement of Moulding technologies + Mbulding'desing : KIRDI

Training + softwares + equipments

o "

conclusions

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

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

Nairobi, the 25/9/92
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DETAILED PROGRAMME OF THE SEMINAR in COSTA RICA

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

2. Computer based training - possibilities - actual development
- objectives.

3. Application of CBT (Computer Based Training) on CNC Machines
Tools - examples.

)

Presentation of the evolution of the CAD/CAM possibilities
and recommandation for the selection of a new software +
demonstration of practical applications of automatic
programmir.g.

5. Comparison of vae productivity of the CNC machine tools
compared *c the productivity of the classical machines.
Presentation of the new machines : CNC machinig center + CNC
Lathe + EL.. machines.

6. Presentation of TECHNIFUTUR, Liége 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 Machines Tools in
the country. (HULES TECNICO) To be confirmed.

C

10. The Industrial Maintenance and the use of CBT 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 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.




Monday » October

17 to 17.30 R
17.30 to 18 H

18 to 19 H
19.15 TO 21 H

OFFICIAL SCHEDULE OF THE SEMINAR :

Opening Ceremony
Presentation of the different participants and of
their objectives in this training programme.

Computer Based Training (CBT) - Possibilities - Actual
development - objectives.

Applications of CBT (Computer Based Training) on CNC
Machines Tools.

Tuesday 6 October :

17 to 18 B

18 to 19 H
19.15 to 21 H

Visit to HULES TECNICOS - Visit of the workshop and
particularly the EDM Machine, the 2 CNC machining
centers and the CNC Lathe.

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

Wednesday 7 October :

17 to 19 H
19.15 to 21 H

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.

Thursday 8 October :

17 to 19 H

19.15 to 21 H

Friday 9 october
15 70 18 B

18 to 18.45 H
19 to 21 H

Comparison of the productivity of the CNC machines
compared to the productivity of the classical
machines.

Presentation of technifutur, Liége 1local training
centre; Objectives + examples of training.

Results of the audit in COSTA RICA, brief analysis +
actions plan

Presentation of the UNIDO  participation and
possibilities

Presentation of the capacities of ITCR in the CAD/CAM
and maintenance training.

Teamwork activities on the definition of the project
of upgrading an existing facility in order to
reinforce the use of new technolgies (CBT + CAD/CAM
and organised MAINTERANCE) in Kenya + finalisation of
the project and selection of the support team for the
final implementation.

Presentation of the local project. Final conclusions.

Closing ceremony.
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UTILIZACION DEL CAD/CAM PARA LA PRODUCCION DE PIEZAS MECARICAS

LISTA DE PARTICIPANTES

JOSE ALVARADO B.

JOSE ANTHONY MARTINEZ C.
ALBERTO MORALES ALFARO
RONALD BOLANOS MAROTO
MAURICIO MONGE AGUERO

LUIS F. CORDERO

WALTER BOLANOS QUESADA

JUAN JOSE ALPIZAR HERRERA
JESUS SERRANO PRADO

MANUEL MORALES C.

CARLOS FLORES PORRAS

MARCIO AGUILAR V.

CARLOS ALBERTO CASTRO VARELA
CARLOS SEGURA HERNANDEZ
FERNANDO ROLDAN AZOFEIFA
SERGIO CALVO VARGAS

ROBERTO E. CAMPOS QUESADA
FRANCISCO ARTAVIA GAMBOA
RONALD ARAYA FAJARDO
FRANCISCO ARAYA FAJARDO
ALEXIS VILLALOBOS VILLALOBGS
BLANCA IRIS RODRIGUEZ ROJAS
LUIS JAVIER VILLEGAS CALDERON
RENE OSWALDO AYALA MOLINA

GILBERTH REYES ROJAS




26- JAVIER EDUARDO RAMIREZ

27- GUTLLERMO ZUNIGA ARTAVIA
28- [EDUARDO GOMEZ LAURENT

INSTRUCTORES: P. RENSON
M. RENKIN

CELEBRADO EN SAN JOSE DEL 5 AL 9 DE OCTUBRE DE 1992




Questions for the first session of teamwork in COSTA RICA

A.Increasing of L&mwi the local institutions
in the sudied technologjes :
Gr 1 Gr 2 Gr 3

Do you recommand : Crespo

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

a) technical diagnosis

b) management
Practice in CNC machining
Improvement in CAD
Development in moulding )
Development in moulding design }
Improvement in CAM
Development or CIM concept?

* integration at level O-1-2

* integration at CIM level 0-4 or 5

KRG G G G G
W = N
W NN

MM R
N
LRI R RG G

What are your priorities ?
The level of priorities is given after the answer above.

B.Apalysis of the advantages of the CBT for the training of
those techmologies :.

- Are you interested in CBT development? Y Y Y
- In CNC training? Y Y Y
- In cutting conditions? Y Y Y
- In diagnosis analysis? A ¢ Y Y
C.Recommandations for the selection of CAD/CAM softwares.

- Have you a precise idea ew~a usefull MouldsY AUTOCAD

system for your business? N makingCAM
- Are you interested to introduce that
technology in your business? Y Y b4
- Is it your next development step? Y Y YES FOR COMP
- What is your opinion about :
* Training facility in that area Y Y MINIMAL
* Centre of competence in that area
+ WHERE? CAD/CAM ITCR ITCR ITCR
+ WHO?
+ WHEN? Now Now  Now

D. Recommandations .tm:::he development of a local capacity in
saintepance training and presentation of the CAMM Technology.

- Do you believe that CAMM is requested soY Y Y
-At which level? MEDIUM Basic BASIC
~ Do you believe that diagnosis analysis
training is urgent? Y Y Y
* for who? Incharge Workshop IC INC maint
* When? Now Now  ASOP
* Where? IPCR ITCR ITCR
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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 moulds.

2. CAD - Starting and improvement of ATOCAD.
3. CAM - Computer Aid Machining.

4. CNC Machines Utilisation.

5. Improvement in the technologies of utilisation of the
conventional machines.

6. Development of the knowledges in the otpimisation of the
cutting conditiors on the machines tools.

7. Improvement of the knowledge in Maintenszrce analysis and
Methodology and introduction in the CAMM (Computer
Assisted Maintenance Management).
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
ORGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL

BURKINA FASO

Séminaire de formation

sur l'utilisation du CAD/CAM
pour la production d’'outillages

et de piéces de rechange

Organisé avec le support de I’

ONUDI

et la coopération de la

CHAMBRE DE COMMERCE ET D'INDUSTRIE

du 9 au 13 novembre 92

CECOFORMA




HORAIRE DETAILLE DU SEMINAIRE :

landi 09 novembre :

7 H 30
8 H 30
9H

i0 H

12 B

12 H 15

Enregistrement des participants
Installation des participants

cérémonie d’ouverture du Séminaire par le Ministre de
1’Industrie, du Commerce et des Mines.

Présentation des participants et de leurs objectifs dans c
sminaire.

EA0 - Education assistée par ordinateur - possibilitées -

développement actuel - objectifs.

Break

Application de 1/EA0O a 1la formation des opérateurs de

machines a commandes numériques et au calcul des conditionmns
optimales de coupes des métaux.

Mardi 10 novembre :

10 B
10 H 15

12 B
12 H 15

La maintenance industrielle et 1’utilisation de 1/EAO pour
le formation a la maintenance.

Break

Gestion de la Maintenance Assistée par Ordinateur -
Présentation d’un logiciel.

Break

Présentation de la CAO/DAO (Conception assistée par
ordinateur - Dessin Assisté par Ordinateur).

Mercredi 11 novembre :

8 H

10 B
10 B 15

12 B
12 8 15

| 8 B

Recommandations pour la sélection d’un logiciel et
d’équipement pour 1’implantation de la CAO.

Break

Démonstration de 1la techmologie de la FAO (Fabrication
asgistée par ordinateur et des ses développements dans
1’industrie.

Break

Comparaison de la productivité des machines & commandes
numériques et sxemples d’application de la CFAO (Conception
et Pabrication Assistée par Ordinateur) pour des piéces de
rechange et des outillages.




Jeudi 12 novembre :

8 H

10 H
10 # 15

Visite de 1’atelier Mécanique du Kossodo (Départ a 8 Heure
de la Chambre de Commerce en minibus et retour a 10 Heure)

Break

Présentation de Technifutur, centre de formation réqional de
la région de Liége en Belgique, spécialisé dans la formation
a ces technologies.

Présentation des résultats de 1’audit au BURKINA FASO.
Présentation de 1’avant-projet proposé pour 17AMK pour
développer ces technologies au BURKINA FASO.

Présentation du support de 1/OMUDI au projet.

Break.

Travail de groupe pour l’analyse et l’amelioration du projet
présenté afin de mieux 1’adapter aux besoins réels et a la
situation du BURKINA FASO.

Vendredi 13 novembre :

8 H

Analyse des résultas du premier travail de groupe.

Seconde étape du travail de groupe pour 1la finalisation du
projet et 1la définition de 1’équipe chargée de son
implantation dans le pays.

Break.

Analyse des résultats du second travail de groupe.
Elaboration des recommandations définitives des participants
au seéminaire.

Cérémonie de Cloture souvs la présidence du Ministre de
1’Industrie, du Commerce et des Mines.

Le séminaire débute chaque jour a 8 et se termine aux
alentours de 14 H avec 2 breaks a 10 et 12 R durant lesquels
des boissons seront servies aux participants.

i 22222 22 22 2




Liste des participants

Noms Sociéte

KABORE Jean Marie Collége d’enseignement technique

ZANPOU Alfred DGTP

TRAORE Jean Marie APICOMA

GUIEBRE Sylvestre DGOM

OUEDRAOGO Ousmane ANK

BAKO Fortuneé SHSB (chef hailerie)

TAPSOBA Issaka SCFB

THIEBA Lahannoh Centre Austro Burkinabe
OUEDRAGGO Salifou FASOPLAST

SANUU Boubacar ARTI

YAMEOGO S. Gaspard SORENIB - Poura

BASSOLE Ludovic SONABEL

SANADOGO Constant Lycée Technique

POGOGNE Joseph CNEA

SOROGO Tidjiane Atelier Mécanique de Précision
DIALIO Ramata (Nelle) Atelier de Nécanique Générale
KOLOGO Maurice FASO FANI Koudougou

TOE Jules Honoré Atelier Mécanique de Précision
SANADOGO Salifou BUMIGEB

KONATE Djibril SOFITEX




Priorités définies par les participants au BURKINA FASO

——— w———— . o

Wmmxm
des institutions locales daps
les technologjes étudiées.

Recommandez-vous :

Un accroissement des possibilités en usinage
conventionnel?

Le développement des conditions de coupe?

Le développement en analyse de la maintenance
a: diagnostic technique?
b: gestion de maintenance?

La pratique en CNC?

L’accroissement en DAO-CAO?

Le développement en conception de moules?

Le développement en FAO?

Quelles sont vos priorités?

Analyse des avantages de J1’EAQ pour
la formation dans ces technologies.

Eces-vous intéressé par le développement
de 1’EAO?
Etes-vous intéressé par la formation & la CNC?
En conditions de coupe?
En analyse de diagnostic?

Becommandations pour la sélection de
logiciels CAO-DAO au BURKINA FASO

Avez-vous une idée précise d’un systede utile
pour votre entreprise?

Etes-vous intéressé A 1’introduction de cette
technologie?

Est-ce votre prochain pas dans le développement

Quelle est votre opinion 3 propos de :
Possibilité de formation dans ce domaine?
Création d’un centre de compétence dans

daus ce domaine?
ou?
QuUI?
Quand?

Developpesent d’une mmmm
tnmtimannutem
présentation de la

A quel niveau?
Pensez-vous que la formation a 1l’analyse de
diagnostic soit urgente?
Pour Qui?
QUAND?
ou?

GR1 GR2
5 NON
4 oUl 3
6 2
7 2
1 1
2 ouUIl
8 10 1)1
3 ouUl
oUl oUl
ouUl oul
oul oul
oul oul
NON NON
oUl oul
oul (0 15¢
Intéressé
ouIl
ouaga
IUT
COURT Terne
ouI oul

techn Form

oul (0103 §
opéra Form
COURT TERPT
local

vite

GR3

NON

POWHENN

ouI
oUl

oUlI
ouUI

2D

oul

ouUl1
centre a cr

ouI
OUAGA

constr
COURT Terme

ouU1

Oper/tecn
NON




Comme

Priorités des participants

le montre les réponses de 1la page précédente les

participants sont principalement intéressés par les sujets
suivants en ordre de priorités :

1.

L’utilisation des machines a commande numériques dans

leur entreprise pour la productions de piéces de
rechange.

L’utilisation te technologie plus évoluées en maintenance
comme la MAO (Maintenance assistée par ordinateur).

Le développement des compétences en CAO/DAO (Conception
assistée par ordinateur et Dessin assisté par ordinateur.

Le développement des compétences en FAO (Fabrication
assistée par Ordinateur)

Le développement des connaissances en choix des
conditions de coupe.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
ORGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL
-

INDONESIA

Semindr on

UTILISATION of CAD/CAM
for the PRODUCTION
of TOCLS and SPARE PARTS

Organised with the support of the

UNIDO

and the cooperation of the

B.P.LS.

From the 16 to 19 February 93

CECOFORMA
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OFFICIAL SCHEDULE OF THE SEMINAR

16 February :

to 11 H

15 to 12.30H

13.30 to

15.

15 to

Opening Ceremony with the participation of

Mr Fernando 2. VICENTE - UNIDO Country Director which
will present the participation of UNIDO in the project.
Ir.SUTADI SUPARLAN - Deputy Chairman for Technology m
BPIS which will present the BPIS Capacities of training
in those fields and their proposals for the training in
maintenance and 1n CNC Operators

Presentation of the difterent participants and of their
objectives in this training programme.

Computer Based Training (CBT) - Poscibilities - Actual
deve lopment - objectives.

Applications of CBT (Computer Based Training) on CNC
Machines Tools.

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

Wednesday 17 February _:

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

11.

30 to 12 H

13 H to 15 H

15.

16

15 to 16 H

to 17 H

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

Comparison of the productivity of the CNC machines
compared to the productivity of the classical machines,

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

Results of the audit 1in 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 18 February

13
15,

12 H

to 15 H
30 to 16 H

Teamwork activities on the definition of the project of
upgrading an existing facility in order to reinforce the
use of new technolgies (CBT + CAD/CAM and organised
MAINTENANCE) 1in Indonesia

Finalisation of the project and selection of the support
team for the final implementation.

Presentation of the local project. Final conclusions.
Closi1ng ceremony.




OPENING SPEACH
DEPUTY CHAIRMAN FOR TECHNOLOGY BPIS
IN THE CBT SEMIRAR AT PINDAD
BANDUNG

DISTINGUISH UNIDO DIRECTOR IN INDONESIA
DISTINGUISH PINDAD BOARD OF DIRECTORS
DISTINGUISH GURSTS.

ASSALAMU“ALAIRKUM WARAKHMATULLAHI WABARAKATUH
(MAY GOD BLESS ALL OF US)

FIRSTLY, LET US THANKS GOD THE MERCYFUL FOR PERMITTING US TO
PATISIPATE ON THIS SEMINAR.

AS ALL OF US HAVE REALIZED THAT WORKGHOP TECHNOLOGY HAS BEEN
DEVELOPING FASTLY [ENTERING CAD/ CAM AND CNC MACHINE
TECHNOLOGIES, WHILE THE MASTERING OF THOSE TECHNOLOGIES NOW
ADAYS 1IN INDONESIA 1S STILL LACK, WHEREAS, CNC MACHINES HAVE
BECOME CHEAPER THAN CONVENTIONAL MACHINES, BUT ARE MORE
PRESICION, RELIABLE, AND REBETITIVE ORDERS COULD BE ACURATE BUT
CHEAPER. e

THE WILLINGNESS OF UNIDO TO GIVE CBT FACILITY GRANT TO
INDONESIA 1S AN OPPORTUNITY THAT VERY IMPORTANT TO SPEED UP THE
MASTERING OF ADVANRCED rECHROLOGY OF WORKSHOP, WHICH USING CNC
MACHINE AND CAD/ CAM TECHNOLOGY .

THIS ADVANCED TECHNOLOGY HAS TO BE MASTERED, AS THE USING OF
CAD/ CAM AND MACHINE TECHNOLOGIES HAVE BECOME AN UNAVOIDABLE
NEED AS A RESULT OF PRODUCT REQUIREMENTS TO MEET QUALITY, COST
AND DELIVERY TIME (QCD), ESPECIALLY ABOUT QUALITY, MAINLY IS
CONCERNING PRODUCT PRODUCEABILITY, SPEED, ACCURACY AND
REPEATABILITY OF PRODUCT MAKING, IN ADDITION OF THE REQUiREMENT
TO MEET 150 8000 STANDARD. ‘




THOSE PRODUCTS MIGHT BE COMPONENTS, SPARE PARTS, AND TOOLS, FOR
THE PURPOSE OF THE INDUSTRIAL FASILITY MAINTENANCE 1T SELF, AND
TO SUFFLY THE ORDER FROM INSIDE/ OUT SIDE THAT PARTICOLAR
INDUSTRY, IN THIS SEMINAR, WE COULD STUDY MANY POSSIBILITIES OF
UTILIZING THIS CBT FACILITY FOR THOSE FURPFOSES MENTIONED ABOVE.

ACCORDING TO THE BPIS MISSION AS A TECHNOLOGY AGENCY AND AS
A BUSINESS ENTITY, BASICALLY STRATEGIC INDUSTRIES WITHIN BPIS
ALREADY HAVE TRAINING FACILITY, BUT ARE NOT ENOUGH BECAUSE OF
THEIR RANGE CAPACITY, TYPE OF FACILITY, AND THEIR PHILOSOPHY OF
DEVELOFMENT AND MANAGEMENT. FROM THE PRESENTATION IN THIS
SEMINAR WE COULD SEE HOW UNIQUE IS THIS FACILITY, ESPECIALLY IN
ITS CAPABILITY TO FILL THE GAP OF TECHNOLOGY ADVANCE BETWEEN
INDUSTRIES, THAT IS ALSO CONCERNING A MUTUAL PARTNERSHIP
BETWEEN EACH OTHER.

WE ALL REALIZE HOW EXPENSIVE 1S THE MASTERING OF TECHNOLOGY,
WHICH 1S BURDENING STATE OWNED INDUSTRIES AS WELL AS PRIVATE
INDUSTRIES THOSE EMPHASIZE MORE TO BUSINESS. WHEREAS TECHNOLOGY
MASTERING BY STRATEGIC INDUSTRIES COULD NOT BE IMPLEMENRTED
OPTIMALLY WITHOUT SUPPORTED BY TECHNOLOGY MASTERING BY PRIVATE
INDUSTRIES SOURROUNDINES.
o

THIS SEMINAR IS HELD BY BEPIS-UNIDO WHICH 1S INUOLUING
INSTITUTIONS AND PRIVATE INDUSTRIES, BECAUSE UNIDO REQUIRES
THAT THIS FORUM DECIDE WHETHER INDORESIA THIS CBT FACILITY
OR NOT. BPIS 1S OFFERING AN ALTERNATIVE THAT THIS FACILITY WILL
BE MANAGED BY BP1S, IN ONE OF ITS STRATEGIC IRDUSTRIES AT OR
ARROUND SURABAYA. THE MAIN CONSIDERATIONS OF THIS OFFERING ARE
ITS PURPOSES AND TO MAKE SURE THAT THIS FACILITY ACTIVITY WILL
BE CONTINUOUSLY.

ABOUT THE UTILIZATION OF THIS CBT FACILITY, ACCORDING TO 1ITS
PHILOSOPHY, WILL SERVE SMALL PRIVATE INDUSTRIES, YET WILL STILL
POSSIBLE TO BE UTILIZED BY STATE OWNED INDUSTR1ES AND SCHOOLS
BECAUSE THIS CBT FACILITY MUST BE MANAGED PROFESSIONALLY TO




MAKE SURE THAT ITS OBJECTIVE COULD BE ACHIEVED. IT WILL BE
NECES SARY TO MAKE MORE STUDY AFTER THIS SEMINAR FORUM DECIDED
TO ACCEPT OR NOT THIS CBT FACILITY GRANT OFFERING.

FINALLY. WITH THE HOPE THAT THIS SEMINAR WILL BE USEFULL FOR
ALL OF US, AND IN THE NAME OF GOD THE MERCIFUL AND PEACEFUL,
I AM OPENING THIS SEMINAR OFFICIALY.

THANK YOU VERY MUCH

WASSALAMU-ALAIXUM WARAKHMATULLAHI WABARAKATUH
(MAY GOD BLESS AL OF US)

BANDUNG, FEBRUARY 16, 1993

IR. SUTADI SUPARLAN
DEPUTY CHAIRMAN FOR TECHNOLOGY BPIS
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RESUME OF

SEMINAR ON
UTILISATION OF CAD/CAM
FOR THE PRODUCTION
OF TOOLS ARD SPARE PARTS

ORGANISED WITH THE SUPORT OF THE

UNIDO

AND THE COOPRERATION OF THE

B.P.I.S

- .

FORM THE 16 TO 18 FEBRUARY 83




L4

OBJECTIVE : COMPUTER BASED TRAINING ARE NECCESARIES
TG PROMOTE THE ABJILITY. CAPABILITY AND
CAPACITY OF MEDIR{ SCALE AND SMALL
SCALK INDUSTRIES TO  SUPPORT AND
BUSINESS PARTNER OF BIG SCALE
INDUSTRIES.

STRATEGY

BASED ON THAT OBJECTIVE AND FACING THE
INTERRELATION OF THOSE INDUSTRIES, THE
DEVELOPMENT OF :

- INDUSTRIAL MANAGEMENT
&
- APPROFRIATE MANUFACTURING
TECHNOLOGY

SHOULB BE IMMEDEATLY EXECUTED.

PLANKING THIS BPIS-UNIDO PROJECT WILL CONTRIBUTE
TO SOLVE THOSE PROBLEM THROUGH THE

ESTABLISHMENT OF CBT-CENTRE.

THE SCALE OF PRIORITY BASED ON THE

PRIORITY
’ ACTUAL CONDITION WE DECIDED AS FOLLOWS.

PRACTICE IN CNC MACHINING.
IMPROVEMENT IN CAD

IMPROVEMENT IN CAM

IMPROVEMENT IN CUTTING CONDITION
IMPROVEMENT IN MAINTENANCE ANALYSIS
BOTH TECHNICAL DIAGNOSIS & MANAGEMENT
DEVELOPMENT IN CIM CONCEPT
DEVELOPMENY 1IN MOULDING DESIGN
DEVELOPMENT IN MOULDING MANUFACTURING
IMPROVEMENT IN CONVENTIONAL MACHINING

OOND A WNH

RECOMMENDAT ION

1. BUSINESS ARE SELLING QUALITY, THAT
1S WHY WE MUST IMPROVE :
- QUALITY
- COMPETITIVENESS
- JUST IN TIME DELIVERY

REASON

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

CONSIDERATION - 1. THE TREMENDOUS GROWTH OF INDUSTRIES
IN EASTERN JAVA.
2. POOR TECHNICAL ASSISTANCE TO SUPPORT
THE INDUSTRIAL GROWTH.
3. THE EXISTING FACILITIES AND HUMAN
RESOURCES IN THAT AREA.

/




< DECISION : 1. EASTERN JAVA IS HIGHLY RECOMENDED.
2. DUE TO THE URGENTCY OF THE NEEDED
THIS PROJECT SHOULD BE REALIZED
WITHIN THIS YEAR (1983).

THIS DECISION HAD BENN AGREED BY ALL INVITED PARTICIPANTS.
REPRESENT BY STEERING-COMMITTEE AS ATTACHED

THE FEAGURE OF EQUIPMENT FACILITIES

e\
/ ac-mc  \
/

CNC - VMC \

i

i

i

i

1

i

i

i

. / \
l CNC - GRINDER
‘ /

i

1

i

i

i

i

i

i

|

A2

CNC - GEAR HOBBING  \

f HEAT TREATMENT
;e

/ TOOLING & CAL1ERATION \

THE TYPE AND SIZE WILL EVALUATED WITHIN TWO MONTHS OR NO
LATER THAN APRIL 1IST 1893.
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THAILAND

Seminar on

- COMPUTER BASED TRAINING (CBT)

and CAD/CAM Technology in

Maintenance & Manutacturing
ot Spare Parts, Tools & Dies

-

Organised with the support ot the

UNIDO

and the cooperation of the
MIDI and KMITL

From the 10 to 14 May 1993
CECOFORMA
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
ORGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL

DETAILED PROGRAMME OF THE SEMINAR in THAILAND

Nonday 10 May
8.30 - 9.30 : Registration

9.30 - 10.00

Opening Ceremony with the participation of the
Director of Industrial Promotion, the Unido
representative in THAILAND and the representatives
from the supporting agency.

10.00 - 10.30 : Coffee break

10.30 - 12.00 : Presentation of the different participants and of
their objectives in this training program.
Computer based training - possibilities - actual
development - objectives.

12.00 - 13.00 : Lunch

13.30 - 14.45 : CBT (Computer based Training) Continuation.

14.45 - 15. 9 : Coffee Break.

15.00 - 16.30 : Application of CBT (Computer Based Training) on

CRC Machines Tools - examples.
Tuesday 11 Nay

9.00 - 10.45

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

10.45 - 11.00 : Coffee Break.

11.00 - 12.006 : Continue the above topics

12.00 - 13.00 : Lunch

13.00 - 14.30 : Presentation of the evolution of the CAD/CAM
possibilities and evaluation of the new softwares +
demonstration of practical applications of automatic
programming .

14.30 - 14.45 : Coffee Break

14.45 - 16.30 : Continue the above topic.

Wedposday 12 Nay

9.00 - 10.45 : End of the CAD/CAM Presentation.

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.

Coffee Break.

Results of the audit in THAILAND, brilef analysis,
Action Plan

10.45 - 11.00
11.00 - 12.00




Nednesday 12 May (continued)
12.00 - 13.00 : Lunch

13.00 - 14.00 : Presentation of the training capacity identified in
THAILAND : King Mongkut’s Institute of Technology
Ladkrabang (13.00 - 13.30)
MIDI (13.30 - 14.00)

14.00 - 14.15 : Coffee Break

14.15 - 16.45 : Training capacity identified in Thailand :

AIT (14.15 - 14.45)
KMITT (14.45 - 15.15)
CU (15.15 - 15.45)
Final comments

Thursday 13 Nay

9.00 - 9.30 Presentation of UNRIDO activities and support in the

project.

9.30 - 11.30 . maam work activities on the definition of the
project of a training facilities in CNC machines and
CAD/CAM adapted to the needs of the small and medium

companies producing tools and spare parts.

11.30 - 12.30 : Lunch

12.30 - 14.00 : Move from MIDI to VR Thailand.

14.00 - 15.30 : Visit of VR THAILAND, CAD/CAM Facility and factory.
15.30 - 16.30 : Return to MIDI

Friday 14 May

9.00 - 10.45 Finalisation of the project and definition of the
support team for the final implementation.
Coffee Break

Continue thc above topic.

10.45 - 11.00
11.00 - 12.00

12.00 - 13.00 : Lunch
13.00 - 15.00 : Evaluation of the seminar.
15.00 - 16.30 : Closing <ceremony by MIDI Director and UNIDO

representative.

----ﬂ",




Seminar in MIDI from 10 to 14 May

List of Participants

1. 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. Techmould 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. Mr Prajuah Matravichitra - Siam Mould and Part co Ltd;

10. Mr Amphon Chinwatana Wongwan — Lamtang Alloy Product co. Ltd;
I1. Mr Anek Buabitra - Matsushita Electric Works Co Ltd;

12. Mr Ruaychai Somvichai - Samran Engineering;

13. Mr Tanes Meklai — The MIDI:

14. Mr Tawee Kaewmanee - Indust#iial service DIP;

15. Mr Chakkapong Lailest - Industry Department ;

16. Mr Chongkol Suparatana - Ra jamankala Institute of Technology:

17. Mr Kawin Sonthipermpoon - Computer Research and service Center
of King Mongkut's Institute of Technology Landkrabang;

18. Mr Tsau Tar — Division of Industrial Engineering and Management
of Asian Institute of Technology;

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

20. Mr Winat Tantikajornkosol - MIDI;
21. Ms Panmanas Sirisomboon - Counterpart of the project.
22. Dr PASU LOHARJUN - MIDI;

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




List of the questions for the first session of teamwork

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

Group 1 Group 2
Do you recommand

- Improvement in conventionnal machining?
- lmprovement 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 O-1-27?
* integration at CIM level 0-4 or 57
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What are your priorities ?

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

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

- In diagnosis analysis?

< e vC g
< g

C.Recommandations for the selection G CAD/CAM
softwares for THAILAND.

{

Have you a precise idea or a usefull Y Y
system for your business? Autocad level
Are you interested to introduce that Y Y
technology in your business?
Is it your next development step? Y Y
what is your opinion about
* Training facility in that area Insufficient Insufficient
* Centre of competence in that area Insufficient Insufficient
+ Where? Bangkok Bangkok
+ Who? Midi + Univ MIDI
+ When? from now from now

D.Recommandations for the development of a local
capacity in maintenance training and presentation
of the CAMM technology.
{ Management management

- At which level? | operators operators
- Do you believe that diagnosis analysis training
is urgent? Y Y
for who? Technicians Producers
* When? now now
* Where? MIDI Ministry

of Industry
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AUDIT DES CAPACITES LOCALES DE PRODUCTION DE PIECES D’USURE ET

D’OUTILLAGES PAR MACHINES A COMMANDES NUMERIQUES ET DES BESOINS

DE FORMATION A CES TECHNIQUES PAR EDUCATION ASSISTEE PAR ORDINATEUR

Projet : US/INT/91/015 - Contrat N_ 91/207
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6. Plan d’action et groupe d’appui en THAILANDE.




I. INTRODUCTION

Le programme en cours s’‘inscrit dans le cadre du suivi des séminaires
organisé par 1’ONUDI et le gouvernement Belge pour l’Afrique, 1‘’Asie et
1’/Amérique Latine dans le domaine de la fabrication d’outillages et de
piéces d’usure. Les participants a ces séwinaires organisés durant les
annees 1988 a 1990 avaient exprime leur volonté de concrétiser cette
formation dans leur pays afin d’en sensibiliser les décideurs et d’y
réaliser des applications concreétes.

Afin de mieux cerner leur besoins et d’accélérer le développement de
ces technologies, nous avons audité leurs possibilités de produire des
piéces de rechange et des outillages, et sur base des résultats de
1’audit des séminaires d’information et de sensibilisation ont éte
organisés pour un noyau d‘ingénieurs et de techniciens supérieurs aux
techniques de 1/EA0 (Education assistée par Ordinateur) et a
1’utilisation des machines a commande numériques pour la production de
ce type de piéces.

Le présent rapport a pour but de décrire le plan d’action étudié par

les participants de chaque séminaire dans le cadre des travaux de groupe
realisé durant la derniére journée de ceux-ci. Ces rapport devait

servir de base a 1’établissement d’un projet complet adapte aux besoins

spécifiques du pays et destinés a développer les capacites de formation

et d’assistance technique aux industries locales en tenant compte des

faciliteés existantes.

Pour garantir 1l’aboutissement de ces projets, un groupe de travail a
eté constituée dans chaque pays et ses objectifs lui ont été clairement
précise.

Le présent rapport résume les travaux de chacun des pays et propose un
plan, d’action pour rencontrer les demandes officielles qui vont émaner
de ces pays a 1’issue du séminaire.

II. PRESENTATIONS DES RECOMMANDATIONS DES DIVERS PAYS
ETABLIES A LA FIN DES SEMINAIRES

II.1 Présentation des diverses recommandations

Les annexes 1 a 6 nous informent sur :

- le rapport de fin de séminaire établi par les experts.

- Le classement des priorités définies par les participants pour
l1/introduction des nouvelles technologies dans leur pays .

- Une synthése du consensus réalisé entre l~s participants.

- Un projet de budget reprenant les besoins en équipements et en
formation pour developper les capacités existantes dans 1les
divers pays.

- La creéation d’un groupe d’appui reprenant les prircipales
composantes intéressées a 1’introduction de ces technologies,
comme le ministére de 1’industrie, des représentants du monde
industriel et des représentants des organismes de formation.




Ces documents ont éte etablis en accord avec tous les participants a
l1’issue de chaque séminaires et 1ls ont été transmis par le
responsable du projet a chacune des organisations intéressées ainsi
qu’au representant de 1/ONUDI dans le projet.

En outre, dans chaque pays, un coordinateur a été designe qui a accepte
la lourde mission d’assurer la rédaction des documents officiels de
projet avant leur remise officielle a la deélégation de 1’ONUDI dans
chaque pays concerné. Dans la plupart des pays, le correspondant local
a accepte de continuer la tache de coordinateur.

Pour chacun des pays visite les recommandations sont les suivantes :

URUGUAY : Renforcement des capacités de formation sur machines a
commande numéeriques au centre de formation "Talleres Don
Bosco" par 1’introduction de machines et d’une capacité en
EAO. Amélioration des capacités de formation dans ce domaine
au COCAP par la formation de leur moniteur afin de leur
permettre d’utiliser de fag¢on plus efficace le matériel
disponiple. Les capacites de formation en maintenance
seront developpées a 1’UTU et le développement du CAD/CAM
sera pris en charge par 1‘’Université de Montevideo. Un
organisme de concertation présidé par la chambre de commerce
et d’industrie assurera la cohérence de 1’ensemble du
projet.

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

KENYA : Amélioration des équipements et des capacités de formations du
RKIRDI pour y  supporter 1’/introduction de 1’EA0, de
l’utilisation des machines a commande numérique et du CAD/CAM
pour la production d’outillages et de piéces d’usure.

Monsieur 1Isaiah Kiprob CBEBII continuera sa mission de
coordinateur du projet.

COSTA RICA : Amélioration des équipements et des capacités de
formation de 1/ITCR (Institutc Tecnologico de Costa Rica)
par l’/introduction de machines complémentaires pour en
faire un centre de demonstration de  fabrication
d’outillages et de piéces d’usure par CAD/CAM.

Monsieur Ronald BOLANOS assumera la mission de
coordinateur du projet.

BURKINA FASO : Pour tenir compte des capacités de formation en cours
de deéveloppement dans le pays, nous proposons
1’amélioration des capacités de production de 1’/AMK
(Atelier Mécanique 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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Equipewment complémentaire d’un nouveau centre de formation
en cours de creéation a SURABAYA pour les 1industries
publiques et privées pour y développer les capacités de
formation a 1l’utilisation des  machines & commande
numériques et au CAD/CAM.

Monsieur ISMOYO BAMBANG, soutenu par le BPIS, continuera
sa mission de coordinateur du projet.

Equipement complémentaire du MIDI dans le domaine de la
formation par EAO a l’utilisation des machines a commande
numériques et du CAD/CAM pour la fabrication de pieces de
rechange et d’outillages pour soutenir le développement des
PME (Petites et Moyennes Entreprises) dans le pays.

Le docteur PASU LOHARJUN, responsable de ces technologies
au MIDI, assumera la fonction de coordinateur du projet en
remplacement de Ms PANMANAS SIRISOMBOON.

II.2 Tableau resumé des besoins en équipements par pays

Institution Evaluation de
Pays d’accueil Correspondant 1’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 Mécanique

du KOSSODO Bary Cyr Prosper 800 000
OUAGADOUGOU
INDONESIA
Surabaya Ir BAMBANG ISMOYO 1 210 000
THAILAND MIDI Dr PASU LOHARJUN 510 000
Bangkok
Total 4 825 000
-4_




l Tableau détaillé des besoins en formation par pays
' Contenu Cout
Pays de la Durée estime
+ langue formation Mois en USS
' 1 ingénieur CAD/CAM 2 20 000
URUGUAY 1 Fraiseur CNC 2 15 000
1 Tourneur CNC 2 15 000
. Espagnol 1 ingénieur en
ou anglais maintenance 2 20 000
1 ingénieur CAD/CAM 2 20 000
l KENYA 1 Fraiseur CNC 2 15 000
1 Tourneur CNC 2 15 000
Anglais 1 ingénieur en
l maintenance 2 20 000
1 ingénieur CAD/CAM 2 20 000
COSTA RICA |1 Fraiseur CNC 2 15 000
l 1 Tourneur CNC 2 15 000
Espagnol 1 ingénieur en
ou anglais maintenance 2 20 000
l 1 ingénieur CAD/CAM 2 20 000
BURKINA FASO |1 Fraiseur CNC 2 20 000
+ éléctroérosion
' Frangais 1 Tourneur CNC 2 20 000
+ rectification
1 ingénieur en
maintenance 2 20 000
l 1 ingénieur CAD/CAM 2 20 000
INDONESIA |1 Fraiseur CNC 2 15 000
1 Tourneur CNC 2 15 000
I Anglais 1 ingénieur en
maintenance 2 20 000
1 spécialiste en
' métrologie 2 20 000
2ingénieurs CAD/CAM 2x 2 40 000
THAILAND 1 Fraiseur CNC 2 15 000
l 1 Tourneur CNC 2 15 000
Anglais 1 ingénieur en
maintenance 2 20 000
l 1 spécialiste en
métrologie 2 20 000
1 ingénieur en
gestion atelier 1 10 o000
l 1 spécialiste en
affutage outils 1 10 000
' Total 510 000
] s -




Les investissements prévus en équipements sont des estimations rapides
effectuées par nos soins et elles doivent étre affinées lors de
l1’/établissement du projet détaillé par le groupe de travail. Il est en
outre a remarquer que ces montants pourraient étre supporte dans chaque
pays sur des fonds de developpement deéja existant en fonction des
priorités definies par les ministéres concernés par le développement.

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

Le tableau de la page 5 resume les besoins en formation identifies par
pays pour assurer la diffusion et 1le developpement des technologies
proposées dans chacun d’eux. Le tableau ci-dessous résume les besoins
en formation par specialité et en durée en supposant une organisation
globale qui nous permet d’atteindre un co'it plvs abordable. En outre
le fait de realiser cette formation en groupe avec des ingénieurs et
des techniciens de haut niveau venant d’horizon trés divers est de
nature a améliorer 1la qualité de la fcrmation de chacun par 1’échange
interne au groupe d’informations différentes su. ces technologies.

Nombre total Contenu Cout
de personnes de la Durée estime
a former formation Mois en US$
7 ingénieurs CAD/CAM 2 30 ooo0
logistique 52 500
6 Fraiseur CNC 2 25 000
1 + electroérosion 0.5 7 o000
logistique 48 000
6 Tourneur CNC 2 25 000
1 + rectification 0.5 7 000
logistique 48 000
6 1 ingeénieur en 2 25 000
maintenance logistique 45 000
2 1 spécialiste en 2 25 000
métrologie logistique 15 000
1 1 ingénieur en 1 10 000
gestion atelier logistique 4 500
1 1 specialiste en 1 10 000
affutage outils logistique 4 500
TOTAL 381 500

on constate que 1’hypothése de regrouper ces formations par spécialite
en réduit le cout de fagcon treés significative et elle devrait donc étre
proposée aux pays candidats.




II.4 Synthése des propositions des pays et plan d’action

Les propositions faites par chacun des pays a l1’issue des séminaires de
formation aboutissent a des investissements significatifs et a des
besoins de formation importants. RNous considérons que les
investissements en équipements peuvent étre pris en charge dans la
plupart des pays par des financements spécifiques qui se feraient sous
le contréole de 1/ONUDI mais que le programme de formation se situe
purfalte-ent dans la ligne du projet développé par la branche
*Industrial Ressources* et qu’il pourrait faire 1l’objet d‘un
financement global similaire a ceux qui ont permis le développement du
projet actuel.

III. CONCLUSIONS ET COMMENRTAIRES.

Le deroulement de 1’ensemble du projet a eéeté trés satisfaisant car
il a rencontrée dans tous les pays sélectionnés, un accueil tres
chaleureux. Les projets développés dans les divers pays a la suite des
informations recueillies lors des audits et en conclusion des
séminaires de formation paraissent parfaitement adaptes aux besoins des
divers pays et ils devralent faire 1’objet d’un programme de suivi dans
les plus brefs déelais.

Durant toute 1la durée du projet, nous avons pu constater que
1/introduction ou le développement dans chacun des pays concernés des
technologies liées a 1la fabrication de piéces d’usure et d’outillages
par l’utilisation des machines a commande numériques sont une solution
parfaitement adaptée aux besoins de ces pays. Les premieres
utilisations que nous avons deéja rencontrées dans des pays aussi divers
que le Kenya, le Costa Rica, la Thailande ou 1l’Indonésie se sont dans
la grande majorité des cas révelées efficaces et rentables. Ces
premiéres applications doivent cependant étre soutenues par des
capac1tes de formation en EAO susceptible d’apporter la solution la
mieux adaptée a la formation des opeérateurs de machines outils CNC
aussi bien qu’a celle des techniciens de maintenance nécessaires a
1’entretien de machines sophistiquées. L‘’introduction des technologies
CAD/CAM permet en outre le transfert rapide des connaissances
nécessaires a la fabrication d’outillages complexes et de qualiteé
supérieure.

Les résultats obtenus sont dus en grande partie au dévouement de chacun
des correspondants locaux dans les divers pays visités. Ils ont pu
communiquer leur enthousiasme pour ces techniques aux autorités et aux
institutions responsables et ils ont pu mettre en place avec des moyens
parfois limités des séminaires de formation de tres bonne qualité qui
se caractérisaient par la motivation de la grande majorite des
participants. Cette expérience de collaboration avec un expert local
pour atteindre un objectif déterminé nous est apparue comme une des
raisons essentielles a la réussite de 1l’ensemble du projet. Je
recommande la poursuite de ce type de collaboration pour les phases
ultérieures de ce projet.




Nous tenons a remercier les services compétents de 1’ONUDI et en
particulier le service formation de 1/*"Industrial Operations Support
Division®” pour 1’appui efficace qu’il a apportée a la réussite de ce
programme .

Nous devons aussi mentionner les representations de 1/ONUDI dans les 6
pays qui nous ont apportes toute l‘aide necessaire et qui ont surtout
servi d’organe de liaison entre CECOFORMA et les correspondants locaux

dans chaque pays.

Nous demandons au service responsable de ce projet de remercier
l1’ensemble des pays participants a travers les représentants locaux et
de leur communiquer leurs intentions en ce qui concernent le suivi
neécessaire que réclame un tel projet.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
ORGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL

-
Montevideo, the Sth September 1992

To the attention of :

The PRUD representative in URUGUAY

Mr Philippe DE MOUTIER, UNIDO delegate for the project,
Mr Raul MADEIRA, Camara de Industrias,

- Mr Ruben RODRIGUEZ DIAZ, local coordinator of the project

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

Subject : Summary of the project defiped during the seminar held
in Montevideo from 31 August to 4 Seplember for the
implementation of a CNC apd CAD/CAM trajping centre in
URUGUAY . :

Dear Sirs,

You will find 1in 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 1in 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 for all the efforts you will

develop to make this proposal real and we thank you all for your
cooperation in this project.

o Mo ==

P. SON /ﬁmxm
IDO Expert UNIDO Expert




RECOMMENDATIONS TO BE ADOPTED AT THE EXD OF THE SEMINAR !N THE

FIELD OF COMPUTER ASSISTED_TRAINING ON THE _MANUFACTURE OF TOOLS AND
SPARE PARTS

Farti:ipants

. representing various sectors of indusiries tn Uruguay, pubic
and private enteprprises, educational annd training
itnstitutions, public administration and mintsty oos

b. thinking that:

l. The lack of spare parts and toals is ane of the main
reasons affecting the production level 1n Uruguav. The
impact of the interruption of production an the cconemy
of the country or in the enterprises 1s thus ohbhvious, and
causes a strong decrease in the pational production,
Affecting nll the ecopomical sectors using equipments.

2. It is itmportant to develop their local production
capacity of spare parts and teols which requires a
conveption plan and a realtization program.

3. The local production of tools at a correct price, of good
quality  and  within a normal delay requires the
develapment of the human resources via specific training

' programme:s.
l c. having heard the results of the audit which was implemented in

Uruguay in terms of:

1. assessment of the needs for spare parts and tools
production in various sectors of industries.

2. introduction of computer numeric command machines to meet
these needs.

3. introduction of computer based training programmes to the

use of CNC equipment and computer maintenance management
system.

d. being aware of the advante of CBT and use of CNC machines.
e. estimating that:

1. The industry in lruguay is in need for skilled personnel
in CNC machine tools.

[$8

in the absence of an educational and industrial training
institution able to provide training for CNC machines |
tools in view of producing locally tools and spure parts

and for disemipating the use of computer maintenance
management svatems,




HAVE DECITIDED:

Tiiv: establishment of 2 traitning center with
relevant facilities and the disposal ot a
sufticient number of well trairned trainers,
instructars, techpnical slatt equipped with
Becessary equipient gan Vview of meetiling pgrowing
needs of the i1ndustry n Uruguay.

Bv establishing the proposcd CRT Tratning and
Demonstration Center 1t will be posible to
train skilled CNC  technical  personnel  to
respond to the 1mmediale neceds of the industry
by upgrading the skills and knowledge of
existing personnel presently emploved in the
praduction of tools and spare parts in various
sectors of industry.

The final goal of the center would be to
transfer the new technologies, the
introduction of machines tools equipped with
numeric commands for Jocal production
capacities of sparve parts and tools with a
view of pasible substitution of imported tools
and spare parts.

The implementat ion of specific  designed
training programmes both for technical up-
grading as well as strengthening training

rapacity and capability of trainer in training
needs assessment communication skills,
development of training curriculum and use of
CBT.

These recommendations entail the following practical steps:

3.

b.

equipment.

training programme for trainers.




SYNTHESIS OF THE CONSENSUS

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

TDB

COCAP

uTu

University of Montevideo

2). A teamwork must be created which responsabilities will be :
- General coordination.
— Financial evaluation and control.

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

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

3). The teamwork 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 + CAM + CNC + CBT relevant to CNC and additional
technologies if relevant.

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

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

5). A coherent fellowship of training of 1local workers and
technicians or engineers.

COMMERTS 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).

# o ok o o ok o Sk




Repartition of the activities and the technologies between the

four training centres.

Proposal accepted by all the participants ip accordance with the
consensus in annex.

TDB (Talleres Don Bosco)

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

-

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

Reinforcement of its capacity of basic training for workers
on 1its CNC simulators by Iimmediate 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 of Montevideo

Development of the CAD/CAM capacity in training and
development of practical applications for local
industries and for TDB.

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

Remarks

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

2. After thkeir return in Montevideo, all the people trained
in Europe will organise in each field a training session
in order to spread the technology to all the other
institutions.




Budget of the project in URUGUAY

Equipments : Uss

NC Milling machine : 150000

EDM die sinking machine : 200000

CNC lathe 140000

4 computers 386 in LAN : 15000

1 CAM software : 30000

1 autocad software : 10000

3 training softwares : 30000

printing equipment for drawing : 10000 585.000
Training of the supportipg team : months

training of 1 engineer in CAD/CAM 2 20000

training of 2 trainers in CNC

Machine/operators 4 30000
training of 1 maintenance technician 2 20000 70.000

Coordinating Expert : Ruben RODRIGUEZ DIAZ 20000 20.000

TOTAL 675.uuvV
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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 management team of the
project, the following question was proposed :

The Support Team should be pamely defined and tasks described
below will be attributed :

- General -oordination of the project.

- Financial evaluation and control.

- CBT development strategy and actions.

- Training capacity increasing 1in cooperation with the
agreed guest institutions.

- CAD/CAM softwares selection and support.

- Maintenance procedures development and training including
CAMM implementation.

After a long period of general discussions of the majority of the
participants, the following proposal was accepted :

Creation of an executive committee

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 of
Industry, Latu, OPP, etc...)

Ing. Ruben  RODRIGUEZ DIAZ was selected by all the
participants as the permanent coordinator of the project. 1In
this function, he will act as the local expert as soon as the
project is officially approved.

In order to mcunage the project in the three specified
fields, 3 subcommissions will be created in those respectives
fiels 1in order to elect their representant to the executive
committee and to elaborate their common position in the
development of the project.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
ORGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL

Nairobi, the 25th September 1992
attention of :

The UNIDO representative in KENYA, Mr. BOLOGNA

Mr E. KOK, UNIDO delegate for the project,

KAM, Kenya Association of Manufacturers,

KIRDI, Mr. Morumbasi MONGONI,

DIT Nairobi - Directorate of Industrial Training,

Mr Isaiah Kiprob CHEBII, Ministry of Industry and local
coordinator of the project

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

Subject : Summary of the project defined during the seminar held
in Nairobi from 21 to 25 September for the
implementation of a CNC and CAD/CAM training centre in
KENYA.

Dear Sirs,

You will find 1in annexure of the present letter the
following documents

~ List of the participants to the seminar and teamworh
activities for the definition of the final proposal.
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
their answers.
Summary of the positions of the participants on the
priorities defined above and of their final proposals.
Budget of the investments resulting of the proposal.
(tentative)
Definition of the management team of the project.

Those documents are issued 1in order to allow you 1in your
respective fields, to implement the resolution of the
participants of the seminar to create CNC, CBT and CAD/CAM
facilities 1n training in their country.

wWe are thanking you in advance for all the effecrts you will

develop to make this proposal real and we thank you all for your
cooperation in this project.

. }‘/_///—7
! 8 IJQ o
{ ~ /,’)4
' !
P. R ON 7 RENKIN
UNIDO Expert

UNIDO 'Expert
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Final Consensus

Practice in CNC Machine in DIT :

The 2 groups agree on the proposal. DIT Mombasa has a CNC
Lathe and a Milling Machine is coming

The machine are EMCO size. Computer 1i1s existiilg for
administration but not for trainirg. ’

Computers and softwares are requested for training.

Training must be centralised in the country because
training capacity cannot be spread out 1Tn the whole
country. )

Nairobi 1looks the best Jlocation for the project. But
Mombasa or Kisumu are not ready to accept the transfer of
their equipments.

Number of machines CNC already locates :
NYS : 1 CNC lathe + 1 CNC milling Machine located in

the Engineering Institute in Nairobi -Japan Project.
Not open to anybody.

OIT Mombasa Bi: 1 CNC lathe + 1 CNC milling machine
Workshop near the Airport working for General Motor :

1 CNC milling machine + CNC Presse for sheet metal
working + 1 NC measuring machine + 1 NC Grinder + 1 NC

press.
International Automation : 1 CNC cutting press + 1 NC

cutting + 1 CNC bending press in project.

CMP in Thika Bi; 1 NC milling machine.

Improvement in CAD :

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 1932.

EDSC must be ready to offer its equipments for the whole
industry. An adaptation od EDSC structure must garanty the
full acces of the industry.

Autocad representation in Nairobi will be a good support to
start.




Autocad Users

International Automation : Autosketch 5.1 + Autocad 10
KIE : 1t Autocad version but not used.
GMP - 1| version used for engineering design
Steel Structure : 1 version ussed.
University of Nairobi (P) in Engineering.
Maintenance : 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 1in Maintenance by sector is requested with the
setup of suitable program + flexibility/time/Duration.
Jeacherg must be trained and be recruited from industry.
software and hardware are requested.

DIT Nairobi 1is an alternative more adapted for this
project specially with the Kirdi machines for practical
training. This solution 1is finally adopted by ali the

participants.
Training in selection of adapted cutting conditions :

EDSC + DIT must be trained for cutting conditions. A
reason for including EDSC is the lack of training 1in

cutters sharpening. We need softwares 1in DIT and EDSC. +
training of trainers.

CAM ; 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 + Milling
Machines) + EDM machines (necessary for working for the
industry) + training of trainers.

Moulding and Manufacturing of dies :

Kirdi 1is 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 like KIE or others additionnal one'’'s in
order to demonstrate immediately their ability to support
the development of private company or workshops.

Nairobi, the 25/9/92




Budget of the project in KENYA

Eguipments - . uss
CNC Milling machine : 200
EDM die sinking machine : 200
EOM wire cutting : 200
CNC lathe 200
12 computers 286 for training (given by KIRDI)

4 computers 386 in LAN : 20
1 CAM software : 30
1 autocad software : 10
4 training softwares : 40
printing equipment for drawing : 10

Iraining of the supporting team : months
Training of 1 engineer in CAD/CAM 2 20
Training of 2 trainers in CNC
Machine/operators + cutting tools 4. 30
Training of 1 maintenance Engincer 2 20

Coordinating Expert : Isaiah Kiprob CHEBII 20 000

TOTAL

0920
000
000
000

000
000
000
000
000

000

000
000

210 000

70 000

20 000

1 000 900

Justification of the amount by export subsitution on plastic

molds, spare parts and automative parts.

Economical analysis will be established to prove thre efficiency

of the project.

Language of the training in Europe must must be given in a good

english environment.

The number of persons must be clearly ., specified to give full

security to the project.

Nairobi, the 25/9/92




Creation of the management team of the project

In order to designate with the support of all the
participants, the structure of the msnagement team of the
project, the following question was proposed :

The Support Team should be namely defined and tasks described
below will be attriduted :

General coordination of the project.

Financial evaluation and control.

CBT development strategy and actions.

Training capacity increasing in cooperation with the
agreed guest institutions.

CAD/CAM softwares selection and support.

Maintenance procedures development and training including
CAMM implementation.

After a general discussion of the majority of the
participants, the ftollowing proposal was accepted :

Creation of an executive committee

This committe will be composed from 1 delegate of each of
the following institutions -

- KAM - Kenya Association of Manufacturers.

KIRDI - EDSC Kenya Industrial Research and Development
Institute.

DIT - Directorate of Industrial Training.

Ministry of Industry : and particularly Mr. ISAIAH KIPROB
CHEBII. .

Mr. CHEBII was selected by the majority of the participants
as the permanent coordinator of the project. In this function,

he wil]l 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 complete project based on the suggestions defined 1in 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
will mention the economical figures requested by Mr. KOK in order
to justify the positive return of the whole project.

Nairobi 25/9/92




ANNEXE 3

Plan d’Action

et Groupe d Appui

au

COSTA RICA




unino @) onupy

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

San José, the 10 October 1992

attention of :

Ministerio de Ciencia y Tecnologia, Dr Orlando M. Moralés

Ministerio de Educacion, Direcion de Educacion Tecnica

The UNIDO representative in COSTA RICA

Mr K. H. AHMED, Director of Industrial Operations

Support Division, UNIDO delegate for the project,

ASOMETAL, Asociacion de Fabricantes Metalmecanicos y
Metalurgicos de COSTA RICA,

ITCR, Instituto Tecnologico de COSTA RICA,

APTAMAI, Asociacion de Pequenos Talleres de Montenimiento

Industrial,

Mr Ronald BOLANOS, local coordinator of the project

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

Subject : Summary of the project defined during the seminar held
in San José from 5 to 9 October for the implementation
of a CRC and CAD/CAM training centre in COSTA RICA

Dear Sirs,

You 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.

Those documents are issued in order to allow you 1in your
respective fields, to implement the resolution of the
participants of the seminar to upgrade training facilities in
CNC, CBT and CAD/CAM *n their country.

We are thanking you in advance for all the efforts you will

develop to make this proposal real and we thank you all for your
cooperation in this project.

P. RENSON . RENKIN

UNIDO Expert UNIDO Expert




INSTITUTO TECNOLOGICO DE COSTA RICA

PROPUESTA BASE PARA CONSOLIDAR EL

CENTRO DE INFORMATICA INDUSTRIAL

ELABORADO POR:

Ing. RONALD BOLANOS MAROTO

Ing. MAURICIO SARETTO CALORE

OCTUBRE 1992




EL CENTRO DE INFORMATICA
INDUSTRIAL

Hace 4 anos (1989), el Instituto Tecnol6gico de Costa Rica (ITCR), decidi6
impulsar en el pais, la adquisicién de la tecnologia CAD/CAM (Diseiio y
Manufactura Asistidos por Computador), mediante las siguientes acciones:

» Capacitacién de profesores en el exterior: Canad4, Bélgica, Estados Unidos.

» Contratacién de especialistas extranjeros en Sistemas CAD/CAM para
asesorar y capacitar los profesionales nacionales.

» Creacién del Laboratorio de CAD, que contaré en 1993 con 12 PC/486y 10
PC/386 equipadas con coprocesador matemitico, tableta de dibujo, monitor
policromético de alta resolucién, etc.; cada una tendra instalado un paquete
original de 1a versién 12 de AutoCAD. El valor de mercado de este
laboratorio es de aproximadamente $200 000.

» Preparacién de material didictico para la ensefianza del Disefio Asistido
por Computador.

» Organizacién de grupos experimentales, para evaluar y adaptar la
metodologia de ensenanza en el Disenio Asistido por Computador:
egresados y estudiantes de Ingenieria en Mantenimiento Industrial,
trabajadores de la industria nacional (méis de 500 personas serén
capacitadas durante 1992).

» Inicio de gestiones para ingresar a una red mundial de Centros de
Entrenamiento en la Tecnologia CAD/CAM, lo que garantizaré el respaldo
técnico necesario para el desarrollo de esta area del conocimiento en el pais.
En la actualidad s6lo existen en América Latina 3 paises con centros de este
tipo: Brasil, Chile y México, 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 investigacion para "Adaptar la Tecnologia
CAD/CAM" a las necesidades y condiciones de la Industria Metalmecanica
nacional, pues hasta el momento, no se ha realizado ninguna investigacién en
este campo.

Se ha elegido el sector metalmecédnico, por ser este uno de los mas
importantes en el pais. Ademés dada la actual coyuntura histérica de la
humanidad, donde la Apertura Comercial y la Liberalizacién Econémica
parecen ser la regla, el uso de la tecnologia CAD/CAM es vital para la
sobrevivencia de muchos de los actuales talleres de metalmecénica.




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 obray hace poco competitiva la mayoria de nuestra industria, en un eventual
mercado libre™. '

Por ello, s6lo quedan dos caminos a seguir:

» Bajar el nivel de vida de la mayoria de la poblacién para abaratar la mano de

obra.

» Aumentar la productividad de la mano de obra costarricense més de cinco

veces.

Obviamente, el segundo camino es el mejor, ya que permitiria seguir
mejorando el nivel de vida de la poblacion. Pero para lograr esto, es necesario
modernizar tecnol6gicamente a todo el sector productivo del pais, y es aqui,
donde la Informética Industrial cobra una especial importancia, porque la
computadora es hoy en dia, la herramienta mis 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 m4s personas.

Ahora bien, para definir una estrategia de desarrollo tecnolégico, seria

L
l importante analizar la evolucién de un pais como Japén, donde se notan 3

etapas claramente diferenciadas:

» Etapa de-asimilacion tecnolégica, caracterizada por la subcontracién o
copia de productos, donde lo importante es lograr penetrar el mercado
internacional, usando para ello productos ya conocidos, con una calidad
aceptable, pero mds baratos.

» Etapa de optimizacion tecnolégica, caracterizada por una mejoria notable
en la calidad de los productos, donde lo importante es consolidarse en el
mercado internacional, creando la imagen de productos buenos y baratos.

» Etapa de innovacion tecnoldgica, caracterizada por la creacion 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 tecnol6gicamente una sociedad, esta necesita al igual que un nifo,
recibir el conocimiento en forma gradual, sin precipitaciones. Por lo tanto, la
aplicacion de una nueva tecnologia debe ser desarrollada en una forma gradual,
dando prioridad en una primera etapa a la asimilacion tecnolégica. Pero debido
a la diferencia del contexto socioeconémico y tecnolégico de Costa Rica con
respecto a los paises desarrollados, la adquisicion de nueva tecnologia, debe
pasar por una fase de "tropicalizacion” de la misma, que permita adaptarla al
nuevo entorno de trabajo, explotando mejor nuestras ventajas comparativas,

por ejemplo:




» La industria metalmecénica en los paises desarrollados, utiliza los Sistemas
CAD/CAM (Diseno y Manufactura Asistidos por Computador), en Ia
produccion masiva de piezas complejas. Cuando el nimero de piezas a
fabricar es pequeiio, los costos de disefio y montaje, son relativamente muy
altos, por el costo de la mano de obra especializada en esos paises. Y es 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 adaptacién tecnoldgica de los Sistemas
CAD/CAM, haciendo énfasis 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 méximo el diseno y montaje de las piezas, para
explotar con éxito nuestra principal ventaja comparativa.

» Por problemus 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 combinacién optima de la
magquinaria tradicional con la moderna, logrando con ello disminuir la
inversién inicial y aumentar los rendimientos econdmicos.

Conclusion:

» Es vital para el Proceso de Reconversién Productiva de la Industria
Metalmecanica Nacional incorporar la tecnologia CAD/CAM, para lograr
competir internacionalmente, pues la misma, puede aumentar la
productividad del sector por un factor de 10 6 mais.

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

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

Por las razones anteriores, es que puede afirmarse que el impacto tecnolégico
de este proyecto serd muy importante, pues vendra a resolver una necesidad
apremiante del sector en la coyu:inura actual que enfrenta el pafs, ante el
eventual Mercado Libre de las Américas y el Proceso de Apertura Econémica
que existe a nivel mundial.

Para transferir la tecnologia CAD/CAM en forma apropiada al sector
metalmecdnico, se esta cocrdinando con ASOMETAL la capacitacién de los
mecanicos de precision de las industrias, mediante la formacion de un Técnico
Superior con dos énfasis: Diseno Mecénico y Manufactura Metalmecénica, que
corresponderian respectivamente a los énfasis en CAD (Diseno Asistido por
Computador) y CAM (Manufactura Asistida por Computador).




MERCADO E IMPACTO ECONOMICO

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

» Mala seleccion de la tecnologia.
» Periodos prolongados de entrenamiento.
» Operacién ineficiente de los equipos.

duplican los costos de una Reconversién Industrial. Si el empresario antes de
comorar el equipo invierte en la capacitacién 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
Técnicos, Moldes y Troqueles, H7 Precision, RR Precisién entre otras, ya
cuentan cor tecnologia CAD/CAM y la tendencia segin las opiniones de los
mismos empresarios del sector, es hacia el aumento en el uso de esta
tecnologia. Para el aiio 1993, que es cuando estarén disponibles los resultados
del proyec:o, se estima que unas 20 empresas en el pais, necesitarin
capacitacion en este campo, debido al interés que existe por la exportacion de
productos metalmecénicos, complejos y en series cortas, que es uno de los
principales nichos de mercado en los paises desarrollados, pero para explotarlo
efectivamente se requiere usar la tecnologia CAD/CAM.

Conclusién:

Por todo lo anterior, se puede estimar que si el pais centraliza en una
institucién la asimilacion de la tecnologia CAD/CAM, el ahorro obtenido por
la disminucion en los costos financieros al instalar este tipo de sistemas, puede
representar para el pais un beneficio de aproximadamente $ 2 000 000, a corto
plazo (2 a 3 anos), 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 pais por la inversion en este proyecto,
es muy alta.

IMPACTO EN EL DESARROLLO DEL SECTOR

Para el planteamiento y desarrollo de este proyecto, s2 ha trabajado muy de
cerca con la industria metalmecénica, principalment= »nn las empresas lideres
en el sector: Hules Técnicos, Ry R Precisiér * ...+ -cqueles, etc; que son
pioneras en la utilizacién de los Sistemas ** - > .. en el pais. Por ello,
creemos que el proyecto sera de gran beaescio para el sector, pues da
soluciones a las necesidades reales del mismo, como son:

» Disminucion de los costos financieros de la Reconversion Industrial.
» Modernizacion tecnologica de las empresas para mejorar su competitividad.
» Adaptacion de la tecnologia a las condiciones particulares de las empresas.




» Asesoria tecnolégica y capacitacion del personal de la empresa.
» Etc..

PLANTEAMIENTO DEL PROYECTO

El proyecto tiene un objetivo prioritario:

» "La adaptacion de la tecnologia 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.

rara evaluar los Sistemas CAD/CAM ya establecidos en el pais, los
investigadores tendrin un tiempo de pasantia en las empresas lideres del sector
metalmecanico, equivalente a 50 dias de trabajo. Esto les permitira integrarse
de lleno a la actividad productiva de las empresas evaluadas y comprender a
cabalidad sus métodos de trabajo, para poder asi 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 éxito.

» Elaborar un mecanismo de clasificacion de productos por atributos y
proceso de manufactura, que permita diseinar, evaluar y controlar la
fabricacion.

» Determinar el mecanismo mas adecuado para contabilizar los costos de
manufactura.

» Determinar el nivel de aplicacion de la informatica al proceso productivo.
Sobre los recursos humanos:

» Elaborar el perfil del personal involucrado en la produccion por puesto de
trabajo.

» Evaluar el impacto de la tecnologia CAD/CAM en el personal.
Sobre la tecnologia adquirida:
» Evaluar el impacto de la tecnologia sobre Ja produccion.

» Desarrollar un método que permita la seleccion de la tecnologia apropiada
para la empresa, de acuerdo a sus caracteristic ~ de produccién actuales y
futuras.

» Determinar las ventajas y desventajas de la tecnologia CAD/CAM en
relacion con la tecnologia tradicionai.




» Desarrollar un método que permita definir cuando y como debe ana
empresa actualizar su tecnoiogia.

1.3. Aspectos a evaluar.
Sobre la empresa:

» Organigrama y modelo de administracién.

» Caracteristicas de los productos manufacturados: tecnologia de produccion,
proceso de manufactura, volumen de produccion, etc..

» Nivel de tecnologia de la empresa antes de instalar el Sistema CAD/CAM.
» Contabilidad de los costos.

» Procedimiento ‘e cotizacién.

» Software utilizado en la produccién.

Sobre los recursos humanos:

» Nimero de trabajadores.

» Caracteristicas del personal.

» Descripcion de puestos.

» Preparacion académica.

» Experiencia previa a la instalacion del Sistema CAD/CAM.
» Capacidad para asimilar y aplicar la tecnologia adquirida.

» Capacidad de respuesta ante una situacion determinada.

» Capacidad técnica para el mantenimiento y reparacion del equipo.
Sobre la tecnologia adquirida:

» Acesoria de los fabricantes.

» Nivel tecnoldgico del equipo.

» Flexibilidad.

» Grado de obsolesencia.

» Compatibilidad.

» Informacién técnica disponible.

» Influencia del idioma.

» Proceso de asimilacion tecnologica.

» Capacitacion interna.

» Caracteristicas de operacion del equipo.

» Capacidad de trabajo.

» Regimen de produccién actual y futuro.

» Cantidad, variedad y calidad de accesorios.

» Grado de aprovechamiento.

» Funcionalidad.

» Criterios utilizados para seleccionar el Sistema CAD/CAM.




Todo lo antericr, servira para determinar las caracteristicas que debe tener el
Sisterna CAD/CAM id6neo para la industria metalmecanica nacional, cuyo
desarrollo y evaluacidn se realizard 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 Ins ttuto Tecnolégico de Costa
Rica (ITCR), y el equipo de CAM comprado para el proyecto, se desarrollard
un Sistema CAD/CAM que reuna las caracteristicas corsideradas como
idoneas, para el tipo de trabajo que se realiza en 1a industria metalmecanica
nacional.

Para verificar que efectivamente este sistema represe.ta una mejoria en
aspe_tos tan importantes como: disminucion de los tiempos de disefio y
montaje, disminucin de los costos de produccién, aumento en la confiabilidad
del sistema, uniformidad de la calidad, etc.; deberén realizarse una serie de
pruebas. Para ello, se llevaran a cabo producciones compartidas con las
empresas, donde una parte del producto se manufacturaenel ITCRylaotraen
la industria, para al final comparar los resultados obtenidos con los diferentes
Sistemas CAD/CAM.

2.2. Objetivos especificos.

» Desarrollo de programas de computacién que permitan automatizar el
célculo y disefo de piezas o partes de piezas, producidas rutinariamente en
la industria metalmecanica nacional.

» Desarrollo de herramientas computacionales (menus de trabajo, librerias
de simbolos, bancos de datos, etc.), que faciliten la labor de diseno.

» Desarrollo de métodos de trabajo que permitan optimizar la operacién del
Sistema CAD/CAM (montaje de piezas, control de calidad, etc.).

2.3. Aspectos a evaluar.

Estos serdn definidos segun los resultados obtenidos en la primera parte del
proyecto, que permitirdn determinar el tipo de pruebas a que debera ser
sometido el Sistema CAD/CAM, para comprobar que resuelve efectivamente
los problemas detectados en las empresas analizadas.

FINANCIAMIENTO DEL PROYECTO

La inversion aproximada que se ha realizado hasta la fecha en este proyecto
es de $ 1300 000, que contempla:

ESPACIO FISICO: $ 400 000

EQUIPO: $ 400 00C
Equipo CNC (centro de maquinado y torno): $ 300 000
Equipo de computacion: $ 100 000




SOFTWARE: $ 75 000
CAPACITACION: $ 25 000

Los fondos han provenido de diversas fuentes: El gobierno de Canadi, el
gobierno de Jap6n, el gobierno de Costa Rica (CONICIT) y fondos propios del
Instituto Tecnol6gico de Costa Rica. Indudablemente si se logrard obtener el
apoyo de la ONUD! en este proyecto, Ia consolidacién y el desarrollo del
mismo se aceleraria enormemente, pues podria concretarse en 2 4 3 aiios lo
que de otra forma podria tomar de 6 a 10 afos.

PROPUESTA PARA IMPLEMENTAR EL PROYECTO DE ONUDI

OBJETIVO:

Mediante una adecuada gestién tecnolégica, se pretende capacitar a
instructores, técnicos e ingenieros en los campos tedrico-practico, buscando la
armonia entre la tecnologia tradicional y la tecnologia CAD/CAM en el
proceso productivo, incrementando la productividad y mejorando la calidad en
la produccién de las empresas.

ALCANCES DEL PROYECTO:

El proyecto va orientado a fortalecer el sector metalmecéanico, en el diseno y
manufactura de herramientas y especialmente al sector plastico, en el disefio y
manufactura de moldes para el mercado nacional y de exportacion.

ORGANIZACION DEL CENTRO:
El centro estard conformado por las siguientes dreas:

1. Area de Diseiio:

Mediante la utilizacion de la informaética se pretende obtener una respuesta
ripida en el desarroilo de prototipos y en la solucidn de problemas de diseiio
cumpliendo con las especificaciones dadas: buena calidad, bajo costc y
cumplimiento del tiempo estimado.

Para la consecucion de estos objetivos se requerira equipar el area de disefio
con los siguientes equipos:

a. Equipo de computo (computadora, equipo de impresion, etc)

b. Software de discio (CAD).

c. Software de manufuctura (CAM).

d. Software de simulacion (FEA).

e. Software de entrenamiento (CBT).

f. Sistema de digitalizacion y transferencia de datos.

2. METROLOGIA Y CONTROL DE CALIDAD

Mediante la implementacion de modelos de aseguramiento de la calidad se
fortalecerd las 4reas de disefo y manufactura garantizando en todo momento
la calidad en ¢! cumplimiento de sus funciones.




Para el cumplir con estos objetivos se requeririn los siguientes equipos.
a. Instrumentos varios de medicién digital.

b. Patrones.

¢. C.MM (Coordinate Measuring Machines).

d. Proyector de perfiles.

e. Rugosimetro

f. Dur6metros

g. Equipo parael anilisis de fallas.

h. Otros.

Fundamentalnente el trabajo estara orientado a capacitar personal de diseno
y de manufactura en técnicas modernas de control de la calidad, utilizando el
equipo apropiado. Ademds dc hrindar soporte al sector industrial, ofreciendo
los servicios de un laboratorio debidamente acreditado, que certifique la
calidad de sus productos para el mercado de exportacion.

3. AREA DE MANUFACTURA:

El 4rea de manufactura se fortalecera en dos ramas, la primera corresponde a
la utilizacion de la tecnologia tradicional bajo conceptos modernos de
produccion, 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 tecnologia CAD/CAM y segundo la utilizacion de
tecnologia de punta con miquinas de control numérico, que han probado ser
equipos de alto rendimiento. Basado en lo anterior la combinacion optima de
ambas tecnologia garantizaria en conjunto con otras areas de desarrollo
mencionadas, una alta eficiencia y calidad ea la produccion. Para cumplir con
estos objetivos sc requerira de los siguientes equipos convencionales:

a. Tornos paralelos con control digital

b. Fresadoras vertical con control digital

¢. Rectificadora plana

d. Rectificadora de perfiles

e. Rectificadora cilindrica

f. Equipo de afiladuria

g. Otros

Se requeriran ios siguientes equipos de control numérico:
a. Centro de mecanizado.

b. Torno de control numérico.

c. Electroerosionadora.

d. Electroerosionadora de hilo.

3. TRATAMIENTO TERMICO Y METALIZACION:
Dado el desarrollo de nuevos ¥ mejores materiales de alta calidad que
influyen considerablemente ¢n el costo de manufactura de herramicntas 'y




moldes los cuales requieren de alto grado de conocimiento y técnica, €s
indispensable contar con equipo especializado y personal debidamente
capacitado para lograr los resultados esperados. Para lograr este objetivo se
requerira de la implementacion de los siguientes laboratorios:

a. Laboratorio de tratiamicntos térmicos

b. Laboratorio de metalizacion (cromo duro)

c. Laboratorio de fotograbado.

4. LABORATORIO DE ENSAYO:

Como parte del desarrollo del centro propuesto, &s importante que el mismo
sea capaz de probar los moldes en condiciones reales de produccién. El equipo
requerido para consolidar este objetivo es el siguiente:

a. M4quina inyectora de plistico.

b. Mégquina sopladora de plistico.

¢. 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 GRAFICO 2
E. U. IMPORTACION DE MOLDES POR TIPO DE
MGLDE

Estados Umdos han experimentado
dificultad para competir en la produccion
de moldes, por ser una labor intensiva en
en mano de obra. Gracias al desarrollo de
las técnicas CAD-CAM las empresas estan
logrando superar la gran diferencia
existente entre las importaciones y las
exportaciones. Esto deja ver el creciente

potencial de mercado existente en los s ‘ .
Estados Unidos aun cuando hay amenazas 1984 1985 1986 1987 1988

como las siguientes:

HINJ gCOM EBLOW OBLDR ®MOLDS

1) Restricciones de importacion a los

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.

Segin "The U.S. Industrial Qutlook 1990 la industria se puede ver beneficiada por el
incremento en la industria aéreo espacial, asi como de la industria automotriz y del redisefio de
articulos plasticos no contaminantes .




PRODUCCION DE MOLDES

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

industria de moldes costarricense

para lograr competir en el GRAFICO M
Exp. e Imp. de Moldes E.U.

mercado internacional especial-
mente en el mercado de los

Estados Unidos debe forzosa- Soor

mente basar su estrategia de g 400

mtrodt.xccnc'm en: k 200

1) Cahidad R

2) Bajo costo de Mano de Obra E 200

(un 10% del valor en paises s

desarrollados). P
3) Tiempo de entrega. 1988 1989

BEXPORTACIONES E3IIMPORTACIONES

4)Utilizacion de alta tecnologia .

S)Agresiva campaiia de promocion 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 pequefias y medianas
empresas, segiin datos suministrados por el estudio de mercado realizado por IESC en 1990.
Estas empresas producen entre el 70 % y 80% de los moldes y troqueles consumidos en los

Estados Unidos y el resto se importa.

Las exportactones de moldes de los Estados Unidos tuvieron un incremento del 3 % entre
los afios de 1988 y 1989 pasando de 3218 millones a $225 millones respectivamente. Aun
cuando en 1989 hay un incremento del 9% en las exportaciones, las importaciones crecieron
mas rapidamente durante el ano 1989 Io que significa un 24 % sobre 1988 pasando de $403

millones a $500 millones cormo se observa en el grafico #1

]




POSIBILIDADES DE COSTA RICA EN EL MERCADO DE
MOLDES

Los estudios de mercado IESC han

servido para detectar el interés de vanas GRAFICO #3
compaiias Estadounidenses- en realizar
contrataciones con empresas nacionales, asi
como para establecer el interés de vanas
compaiiias 0 personas para ejercer como
representantes de las empresas locales

El procedimiento de contratacion de los
moldes en los Estados Unidos se realiza de

umMmaaProo

una manera informal, por medio dc contactos

. ) L4 A
verbales entre las empresas y los suplidores. 1987 1988 1989
Generalmente las empresas dedicadas a estos

servicios estan muy cerca de su mercado

meta. Esto dificulta a las empresas

H DEMANDA BIMPORT B PROD. OEXPORT

extranjeras el poder introducirse en el

mercado. como asi lo confirman las experiencias del programa de CINDE en Mercadeo y de la
Division Industnal, 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
comunicacion personal del promotor ( vendedor) con el cliente para llegar a concretar las

contrataciones .

La Asociacion de Industriales del 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 solo un  15% se produce
localmente (véase Gralico #3). Esto sigmilica que en nuestro pais, existe un gran potencial de

sustitucion de importaciones.

Se estima que la demanda Nacional tiene un crecimiento del 9% anual,
segun se puede observar en el Grafico #3, esto indica que las perspectivas de este sector son muy
buenas. Pero para lograr sustituir las importaciones, asi como para incursionar en ¢! Mercado
Internacional, Costa Rica requierc mejorar su tecnologia para aumentar su competitividad
(véase el analisis FODA del scetor)




Las ventajas con que cuentan las empresas nacionales al incursionar en este mercado 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.

5) Mercado Creciente.

Estas estadisticas aun cuando las mas recientes datan de 1988 demuestran el esfuerzo que se
esta realizando por cambiar el rumbo del sector metalin_canico, ortentandolo 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 afirmar un mercado

prometecor.

ANALISIS FODA DEL SECTOR

El analisis FODA es un instrumento que permite evaluar de una forma objetiva las Fortalezas,
Oporiunidades, Debilidades y Amenazas de una empresa. Esta técnica permite comparar las
diferentes situaciones revelando los puritos negativos que afectan a la empresa. De esta forma al
comparar los puntos "débiles" con los puntos "fuertes” de la empresa, se logra esclarecer rutas a
seguir con la consecuente toma de decisiones. Este andlisis es tomado del informe del Proyecto

Desarrollo Subsector Mecanica de Precision.
FORTALEZAS

1) Existe una ventaja comparativa real, consistente en el costo de la mano de obra, y en la
versatilidad del obrero calificado

2) Capacidad de aprendizaje y entrenamiento del obrero costarricense.

3) Conocimiento y dominio relativo de la tecnologia de fabricacion de los productos requeridos
para ¢l mercado USA

4) Procesos productivos y maquinaria con adecuada tecnologia

5) Calidad de los productos aceptable

6) Estabilidad laboral y politica de Costa Rica

7) Cercania con ¢l mercado meta
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Questions for the first session of teamwork in COSTA RICA

A.Increasing of the training capacity of the local institutions
in the sudied technologies :
Gr 1 Gr 2 Gr 3
Do you recommand : Crespo

- Improvement in conventionnal machining Y
- Improvement in cutting conditions
- Improvement .n maintenance analysis
a) technical diagnosis
b) management
- Practice in CNC machining
- Improvement in CAL
- Development in moulding
- Development in moulding design
- Improvement in CAM
- Development of CIM concept?
* jntegration at level 0-1-2
* integration at CIM level 0-4 or 5

N
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What are your priorities ?
The level of priorities is given after the answer above.

B.Analysis of the advantages of the CIDT for the training of
those technologies :.

- Are you interested in CBT development? Y Y Y
- In CNC training? Y Y Y
- In cutting conditions? Y Y Y
- In diagnosis analysis? Y Y Y
C.Recommandations for the selection of CAD/CAM softwares.
- Have you a precise idea or a usefull MouldsY AUTOCAD
system for your business? N makingCAM
- Are you interested to introduce that
technology in your business? Y Y Y
- Is it your next development step? Y Y YES FOR COMP
- What is your opinion about :
* Training facility in that area Y Y MINIMAL
* Centre of competence in that area
+ WHERE? CAD/CAM ITPCR ITCR ITCR
+ WHO?
+ WHEN? Now Now Now

D. Recommandations for the development of a local capacity in
maintenance training and presentation of the CAMM Technology.

- Do you believe that CAMM is requested soY Y Y
-At which level? MEDIUM Basic BASIC
- Do you believe that diagrosis analysis
training is urgent? Y Y Y
* for who? Incharge Workshop IC INC maint
* When? Now Now ASOP
* Where? JTCR ITCR ITCR




Priorities

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

1.

2.

3.

Development & Production of moulds.

CAD - Starting and improvement of AUTOCAD.
CAM - Computer Aid Machining.

CNC Machines Utilisation.

Improvement 1in the technologies of utilisation of the
conventional machines.

Development of the knowledges in the otpimisation of the
cutting conditions on the machines tools.

Improvement of the knowledge in Maintenance analysis and
Methodology and introduction in the CAMM (Computer
Assisted Maintenance Management).




San José, the 7/10/92

Budget of the project in COSTA RICA

' Bquipments : uss$
Horizontal Grinding Machine : 200.000
EDM die sinking machine : 200.000
EDM wire cutting : 200.000
4 PC 486 in LAN 30.000
1 CAM software : 30.000
Softwares for the design and the calculation
of moulds like Cadmould 3D and Mouldslide: 100.000
4 training softwares : 40.000
printing equipment for drawing : 10.000 816¢.000
Training of the supporting team : months
Training of 1 engineer in CAD/CAM 2 20.000
Training of 2 trainers in CNC
Machine/operators + cutting tools 4 30.000
Training of 1 maintenance Engineer 2 20.000 70.000
Coordinating Expert : Ronald BOLANOS 20.000 20.000
TOTAL 900.000

Reactions of the participants

Group 1 : EDM machine as an orbicut
Grinding + Jig grinding machines
CNC Lathe
Polishing equipment for dies and moulds.
Injection machine

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

Group 2 : 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.

Decision of purchase : Purchase by UNIDO, a specification must be
issued, and then a tender will be raised
by UNIDO.

Group 3 : Lathe must be added but ITCR is purchasing one
actually, in the rest the jig grinder is a luxury.




A commission must analyse more deeply the equipment before
to present the complete programme for investment.

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

Measuring instrument is requested to control the quality of
the mold and an improvement 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
immediately 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.




San José 10/10/92

Creation of the management team of the project

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

The Support Team should be namely defined and tasks described
below will be attributed :

General coordination of the project.

Financial evaluation and control.

CBT development strategy and actions.

Training capacity increasing in cooperation with the
agreed guest institutions.

CAD/CAM softwares selection and support.

Maintenance procedures development and training including
CAMM implementation.

After a general discussion of the majority of the
participants, the following proposal was accepted :

Creation of an executive committee

This committee will be composed from 1 delegate of each of
the following institutions :

- ASOMETAL Association of Manufacturers.
- APTIMAI
- ITCR - Instituto Tecnologicao de COSTA RICA.

Ministerio de Education — Direcion de Educacion Tecnica

Ministerio de Ciencia y Tecnologia.

Mr. Ronald BOLANOS was selected by the majority of the
participants as the permanent coordinator of the project. In
this function, he will act as the local expert as soon as the
projeci is officially approved.

Some other associations like CINDE, INA and the CAMARA de
INDUSTRIAS will be consulted by the executive committee for the
decisions which are concerning their respective fields of
responsabilities.

The objective of the team is 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 San José in order to obtain the necessary
finance for the implementation of the project.
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UNIDO @ ONUDI

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

ORGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL

OUAGADOUGOU, le 14 Novembre 1992

A 1’attention de :

Le Mipistre de 1/’Industrie, du Commerce et des Mipes;

Le Ministre de 1’Enseignement, direction de 1l’enseignement

technique

Le représentant de 1/ONRUDI au BURKINA FASO;

Monsieur Philippe de NMOUSTIER, expert ONUDI déléguée pour

le projet au BURKINA FASO;

- Monsieur David S. DO, proviseur du Lycée Technique;

- Monsieur Soumana DAO, directeur dn Centre Austro -
Burkinabe;

- Mr BARY CYR Prosper, directeur de 1’AMK

De la part de Mathieu RENKIN et Paul RENSON, experts ORUDI.

Objet : Résumé des conclusions du projet défipis par les
du sémipaire organisés 4 QUAGADOUGOU du 2 au
l’utilisation

13 povembre sur l’utilisati des Machipes 4 commandes
numériques et de Ja CFAO (Conception et Fabrication
Assistee par et concernant l’implantation de

ces technologies au BURKINA FASO.,
Cher MONSIEUR

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

- Liste des participants au séminaire.

- Liste des positions des divers groupes de participants sur
les perspectives de ces technologies dans leur pays avec
un resumé de leurs prioriteés.

- Budget provisoires arrétée par les participants pour
l’/implantation de ces technologies dans leur pays.

- Definition de la composition du comité de contréle et de
gestion du projet.

Ces documents vous sont transmis pour information et pour
action. En effet, il est nécessaire pour répondre au voeux des
participants de proposer dans les delais 1les plus brefs, un
projet complet approuvée par les ministéres concernés aupreées de la
delegation du PNUD au BURKINA FASO. Cet organisme étudiera alors
avec 1’ONUDI, les modalités de financement du projet.

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

P. RENSON
Expert ONUDI Dir




Compme

Priorités des participants

le montre les réponses de la page précédente les

participants sont principalement intéressés par les sujets
suivants en ordre de priorités :

1.

2.

L’utilisation des machines a commande numériques dans
leur entreprise pour 1la productions de piéces de
rechange.

L’utilisation te technologie plus évoluées en maintenance
comme la MAO (Maintenance assistée par ordinateur).

Le développement des compétences en CAO/DAO (Conception
assistée par ordinateur et Dessin assiste par ordinateur.

Le developpement des compétences en FAO (Fabrication
assistée par oOrdinateur)

Le développement des conneaissances en choix des
conditions de coupe.




Proposition provisoire de Budget pour le BURKINA FASO

Equi :
Machines Outils Uss
1 Centre d’usinage CNC de taille moyenne 250 000
1 Machine d’électroérosion par plongée 200 000
1 rectifieuse plane 150 000
1 Scie alternative 10 000
1 affuteuse universelle 30 000
. logi
1 marbre 4 000
1 trusquin a lecture digitale 5 000
1 projecteur de profil 50 000
1 boite de jauges de contréle 3 o000
1 machines de dureteé 4 000
divers accessoires de métrologie 4 000
Informatique
2 micro-ordinateurs (486) 8 000
1 onduleur 2 000
1 imprimante laser A4 3 o000
1 logiciel “AUTOCAD" + CAM 22 000
3 logiciels d’EAO 20 000
Divers
outillages et outils divers 3 000
Matiéres premiéres pour électroérosion 2 000
Piéces de rechanges 30 000
TOTAL 800 000
Formation des locaux a4 l-utilisation des éguipements
Formation d’un ingénieur en DAO/CAO 20000
pendant 2 mois :
Formation d’un ingénieur en Maintenance 20000
pendant 2 mois :
Formation de 2 opérateurs/formateurs bour 40000
Machines CNC et Electroérosion 2 mois :
80 000
Coordination du projet : Mr BAR CYR : 20 000
Budget Total : 900 000




Création de 1’équipe de suivi et d’implantation du projet.

Pour assurer le succés du projet l’équipe suivante a été proposee
par les trois groupes de participants :

Groupe 1 : extension possible du budget pour tenir compte
d’impondérable éventuel, non prévisible actuellement
(10 % serait un minimum)

Coordination générale du projet AMK
Contréle du projet : Ministére de 1/Industrie
EAO : Ministere de 1’enseignement

+ ONUDI

Groupe 2 : ajouter un logiciel de traitement de texte + 1
logiciel de base de donnée.

coordination : Ministére de 1’Industrie
1 représentant du ministére du plan, 1 représentant de
1/AMK, direction générale enseignement technique,
représentant de la chambre de commerce.

Groupe 3 :

Coordination de 1l’équipe par Mr BARY sous la guidance du
ministére de 1’Industrie et du commerce.

Evaluation + contréle financier par le ministére

Stratégie de développement de 1/EA0 : lycée technique
Formation professionnelle par le centre AUSTRO Burkinabé
sélection de logiciel lycée technique

sélection maintenance : centre austrc Burkinabe.

Participants a l’équipe du projet désignés par le droupe :
. ;- implantation et d’exécuti ;
AMK + Lycée technique + Centre Austro Burkinabé
Responsable du contréle du projet :

Ministere de 1/Industrie + Ministére de 1’enseignement
direction générale de 1’enseignement technique.

Coordinateur : Mr BARY de 1’/AMK.
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uNIDO @) onuDs

UNITED NATIONS iINDUSTRIAL DEVELOPMENT ORGANIZATION
ORGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL

Jakarta, the 20th February 1983

To the attention of :

- The UNIDO representative in INDONESIA, Mr. Fernando
VICENTE

- The DOeputy Chairman for Technolgy of B8PIS, Ir SUTADI
SUPARLAN,

- Mr CUK SUTOYO, Director Staff of PT. RUTAN Machinery
rading Co. Jalan Pemuda 18 - 1C - SURABAYA 60271.

- Drs JUSUF, PT Boma Bisma Indra + ITDU - J! Imam Bonjol 18,
Pasuruan 67122.

- Ir BAMBANG ISMOYO, UNIDO Counterpart, Manager - Jalan
Semang Reya 70 - Cilegon.

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

Subject : Summary of the project defined during the seminar held
1n Bandung from 16 to 18 February 1993 for the

implementation of a CNC and CAD/CAM training centre 1n

INDONESIA.
Dear Sirs,
Yo w17 Fimd i anne.ure of  th2  [presen Taties tis
Folloning JICursnls
- The 113t of the rparticipants to th2 seminas  and  th2
toamsork  activities for the definition of the final
oroposai
- Tie cpening sp2ech of Ir SUTADI SUPARLAN with the proposai
of BFIS for the mplementation of new training capcities
T CALD/CAM
- The Ericrities defined by the participants Eased on
thei~ internail meeting and elaborated by &all of them.
- Budget of the investments resulting of the proposal.
ctentative)
- Propcsal for the management team of the project.

Those dJdo-umernts  are 1ssued 1n order to allow you 1n your

respective rialga, to implement the resolutions of the
part-cipants  of  ths seminar to  create CNC, CBT and CAD/CAM
2 10 iss s tramnang 1 theilr country.

we e T12ni g vou 1 advance  for oall the efforts you wiii
s mlop to Mare £F13 proplsal 2fractive  and we thianhk you alil for
Lour Iooperaton it this project.

ﬂ.?*?/vsmv . RENKIN

UNIDO Expert UNIDO Expert




OPENING SPEACH
DEPUTY CHAIIMAR FOR TECHNOLOGY BPIS
IN THE CBT SEMINAR AT PINDAD
BANDUNG

DiISTINGUISH UNIDO DIRECTOR IN INDONESIA
DISTINGUISH PINDAD BOARD OF DIRECTORS
DISTINGUISH GUESTS,

ASSALAMU ALAIKUM WARAKHMATULLAHI WABARAKATUH
(MAY GOD BLESS ALL OF US)

FIRSTLY, LET US THANKS GOD THE MERCYFUL FOR FERMITTING US TO
PATISIPATE ON THIS SEMINAR.

AS ALL OF US HAVE REALIZED THAT WORKSHOP TECHNOLOGY HAS BEEN
DEVELOPING FASTLY ENTERING CAD/ CAM AND CNC MACHINE
TECHNOLOGIES. WHILE THE MASTERING OF THOSE TECHNOLOGIES NOW
ADAYS IN INDONESIA 15 STILL LACK, WHEREAS, CNC MACHINES HAVE
BECOME CHEAPER THAN CONVENTIONAL MACHINES, BUT ARE MORE
PRESICION, RELIABLE, AND REBETITIVE ORDERS COULD BE ACURATE BUT
CHEAPER.

THE WILLINGNESS OF UNIDO TO GIVE CBT FACILITY GRANT TO
INDONESIA 1S AN OPPORTUNITY THAT VERY IMPORTANT TO SPEED UP THE
MASTERING OF ADVANCED TECHNOLOGY OF WORKSHOP, WHICH USING CNC
MACHINE AND CAD/ CAM TECHNOLOGY.

THIS ADVANCED TECHNOLOGY HAS TO BE MASTERED, AS THE USING OF
CAD/ CAM AND MACHINE TECHNOLOGIES HAVE BECOME AN UNAVOIDABLE
NEED AS A RESULT OF PRODUCT REQUIREMENTS TO MEET QUALITY, COST
AND DELIVERY TIME (QCD), ESPECIALLY ABOUT QUALITY, MAINLY IS
CONCERNING PROIUCT  PRODUCEABILITY, GSPEED, ACCURACY AND
REPEATABILITY OF PRODUCT MAKIRG, IN ADDITION OF THE KEQUIREMENT
T0 MEET 150 8000 STANDAKD.

o R R A I A I G A W)
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THOSE PRODUCTS MIGHT BE COMPONENTS, SPARE PARTS, AND TOOLS, FOR
THE PURPOSE OF THE INDUSTRIAL FASILITY MAINTENANCE IT SELF, AND
TO SUPPLY THE ORDER FROM INSIDE/ OUT SIDE THAT PARTICOLAR
INDUSTRY, IN THIS SEMINAR, WE COULD STUDY MANY POSSIBILITIES OF
UTILIZING THIS CBT FACILITY FOR THOSE PURFOSES MENTIONED ABOVE.

ACCORDING TO TME BPIS MISSION AS A TECHNOLOGY AGENCY AND AS
A BUSINESS ENTITY, BASICALLY STRATEGIC INDUSTRIES WITHIN BPIS
ALREADY HAVE TRAINING FACILITY, BUT ARE NOT ENOUGH BECAUSE OF
THEIR RANGE CAPACITY, TYPE OF FACILITY, AND THEIR PHILOSOPHY OF
DEVELOPMENT AND MANRAGEMENT. FROM THE PRESENTATION 1IN THIS
SEMINAR WE COULI' SEE HOW UNIQUE IS THIS FACILITY, ESPECIALLY IN
ITS CAPABILITY TO FILL THE GAP OF TECHNOLOGY ADVANCE BETWEEN
INDUSTRIES, THAT IS ALSO CONCERNING A MUTUAL PARTNERSHIP
BETWEEN EACH OTHER.

WE ALL REALIZE HOW EXPENSIVE 1S5 THE MASTERING OF TECHNOLOGY,
WHICH 1S BURDENING STATE OWNED IRDUSTRIES AS WELL AS PRIVATE
INDUSTRIES THOSE EMPHASIZE MORE TO BUSINESS. WHEREAS TECHNOLOGY
MASTERING BY STRATEGIC INDUSTRIES COULD NOT BE IMPLEMENTED
OPTIMALLY WITHOUT SUPPORTED BY TECHNOLOGY MASTERING BY PRIVATE
INDUSTRIES SOURROUNDINES.

THIS SEMINAR 15 HELD BY BPIS-UNIDO WHICH 1S INUOLUING
INSTITUTIONS AND PRIVATE INDUSTRIES, BECAUSE UNIDO REQUIRES
THAT THIS FORUM DECIDE WHETHER INDORESIA NEED THIS CBT FACILITY
OR NOT. BPIS 1S OFFERING AN ALTERNATIVE THAT THIS FACILITY WILL
BE MANAGED BY BP1S, IN ONE OF ITS STRATEGIC INDUSTRIES AT OR
ARROUND SURABAYA. THE MAIN CONSIDERATIONS OF THIS OFFERING ARE
ITS PURPOSES AND TO MAKE SURE THAT THIS FACILITY ACTIVITY WILL
BE CONTINUOUSLY.

ABOUT THE UTILIZATION OF THIS CBT FACILITY, ACCORDING TO 1ITS
PHILOSOPHY, WILL SERVE SMALL PRIVATE INDUSTRIES, YET WILL STILL
POSSIBLE TO BE UTJILI1ZED BY STATE OWNED IRDUSTRIES AND SCHOOLS
BECAUSE THIS CBT FACILITY MUST BE MANAGED PROFESSIONALLY TO




MAKE SURE THAT ITS OBJECTIVE COULD BE ACHIEVED., IT WILL BE
NECES SARY TO MAKE MORE STUDY AFTER THIS SEMINAR FORUM DECIDED
TO ACCEPT OR NOT THIS CBT FACILITY GRANT OFFERING.

FINALLY. WITH THE HOPE THAT THIS SEMINAR WILL BE USEFULL FOR
ALL OF US, AND IN THE NAME OF GOD THE MERCIFUL AND PEACEFUL,
I AM OPENING THI.- SEMINAR OFFICIALY.

THANK YOU VERY MUCH

WASSALAMU“ALAIKUM WARAKHMATULLAHI WABARAKATUH
(MAY GOD BLESS AL OF US)

BANDUNG, FEBRUARY 16, 1983

IR. SUTADI SUPARLAN
DEPUTY CHAIRMAN FOR TECHNOLOGY BPIS
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SEMINAR ON
UTILISATION OF CAD/CAM
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OBJECTIVE

STRATEGY

PLANNING

PRIORITY

RECOMMENDATION

REASON

CONSIDERATION

: OOMPUTER BASED TRAINING ARE NECCESARIES

(X

TO PROMOTE THE ABILITY. CAPABILITY AND
CAPACITY OF WMEDIUM SCALE AND GSMALL
SCALK INDUSTRIES TO  SUPPORT AND
BUSINESS PARTNER OF BIG SCALE
INDUSTRIES.

BASED ON THAT OBJECTIVE AND FACING THE
INTERRELATION OF THOSE INDUSTRIES., THE
DEVELOPMENT OF :

-~ INDUSTRIAL MANAGEMENT
&
- APPROPRIATE MANUFACTURING
TECHNOLOGY

SHOULB BE IMMEDEATLY EXECUTED.

THIS BPIS-UNIDO PROJECT WILL CONTRIBUTE
TO SOLVE THOSE PROBLEM THROUGH THE
ESTABLISHMENT OF CBT-CENTRE.

THE SCALE OF PRIORITY BASED ON THE
ACTUAL CONDITION WE DECIDED AS FOLLOWS.

1. PRACTICE IN CNC MACHINING.

2. IMPROVEMENT IN CAD

3. IMPROVEMENT IN CAM

4. IMPROVEMENT IN CUTTING CONDITION

5. IMPROVEMENT IN MAINTENANCE ANALYSIS
BOTH TECHNICAL DIAGNOSIS & MANAGEMENT

6. DEVELOPMENT IN CIM CONCEPT

7. DEVELOPMENT IN MOULDING DESIGN

8. DEVELOPMENT IN MOULDING MANUFACTURING

9. IMPROVEMENT IN CONVENTIONAL MACHINING

1. BUSINESS ARE SELLING QUALITY, THAT
IS WHY WE MUST IMPROVE
- QUALITY
- COMPETITIVENESS
- JUST IN TIME DELIVERY

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

1. THE TREMENDOUS GROWTH OF INDUSTRIES
IN EASTERN JAVA.

2. POOR TECHNICAL ASS1STANCE TO SUPPORT
THE INDUSTRIAL GROWTH.

3. THE EXISTING FACILITIES AND HUMAN
RESOURCES IN THAT AREA.




DECISION : 1. EASTERN JAVA IS HIGHLY RECOMENDED.
2. DUE TO THE URGENTCY OF THE NEEDED
THIS PROJECT SHOULD BE REALIZED
WITHIN THIS YEAR (1683).

THIS DECISION HAD BENN AGREED BY ALL INVITED PARTICIPANTS,
REFRESENT BY STEERING-COMMITTEE AS ATTACHED

THE FEAGURE OF EQUIPMENT FACILITIES

CAM
/ DNC

/ CNC - LATHE

/ onc - mec \
/ CNC - VMC \
\

/ CNC ~ GRINDER
CNC - GEAR HOBBING \
/ HEAT TREATMENT \
/ TOOLING & CALIBRATION \\

THE TYPE AND SIZE WILL EVALUATED WITHIN TWO MONTHS OR NO
LATER THAN APRIL 1ST 19893.




Budget of the preoject in Indonesia (Tentative)

Equipments : USs

CNC 5 axis M:liing machine : Q00 CR0

CNC cylindrical Grinder : 2080 D00

CNC jiathe {2V : Q00 306

Toclings + calibration : 20¢ ¢0o

6§ comout=rs 586G for training 1D UaG

4 computers 438 in LAN for C:.1/CAM : 20 ©00

1 CAM softwars @ JCG Gl

1 autocayd sScFfrwiars . 7 0

1 trainng scftwares KRNy,

printisg equipment for drawing : & 000 1 210 J0d
Training of the supporting team : mneriths

Training of 1! engineer in CAD/CAM z 25 g

Training of 2 trainers in CNC

Machine/operators + cutting tools 4 36 GI8

Tracing of 1 specialist in calibration 2 20 G&o

Training of 1 maintenance Engineer 2 Z6 066 300

TOTAL ! 360 000

Economical analysis will be established to prove the efficizncy
of the prcject and specially, the numb2r of persons (o train n
the various spacialities.

The parciciparcs from the various industries has groposed Lo
Finance sh.emseif the requested facilities with payment from all
the participants 1in the project and UNIDC will bring the
necessary equipments only.

The training in Zurcpe will be given in znglish.

' N
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Creation of the management team of tne project

The original proposal was based on the letter of Mir EAMBANG
ISMOYO from Krakdtau Steei which was supported by 8PIS. The
seminar was organised with the complete coliaboration of GRPIZ
for participants coming from various sector of the indon2sian
industry.

In crder o reinforce this collaboration belwen privals s
o sector in that field, we propose to BRIS. criginai icoader
projest to integrate other persons From the privais el i
rrojest in SURABAYA. The most efrective wzy o cuntinue

sllaboration which is requested by the maji. ity =i Liw
partizipants, we suggest  the establishment «F a5 exsiulive
comnittee to monitor the proj=ct.

«. 0O

Proposed Members of the executive committee

- BPIS - (Agency for the Strategic Industries} wiiivh will
propose a representative.

- Mr CUK S8UTOYO from PT RUTAN MACHINERY TRADING CD2  in
Sur abaya as representative of the private industry.

- Drs JUSUF from ITDU in asuruan near Surabaya wich <&
representing private and publics enterprises.

The cbjective of the team is to present as soon as posszibie

complete project based on the suggestions defiiied 1n  the
gresent decuments ana approved by the officiai authoriiies to the
UNIDO repressntative in JAKARTA in order to obtain the necessary

finance for the implementation of the project. Tiie doecunicnc.
will mention the economical figures requasted in crecer Lo justif

the positive raturn of the whole project.

M. RE N - UNIDO Expert
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UNITED NATIONS INDUSTR!AL DEVELOPMENT ORGANIZATION
GRGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL

Bangkok, the 15th May 1993

To the attention of

-~ The UNIDO represec-tative in THAILAND, Mr. ANDERS
PALUDAN-MULLER, Programme Officer
- br DAMRI SUKHOTANANG, Director MIDI + Nr VIRAT

TANDECHANURAT , Deputy Director + Dr PASU LOHARJUN.

- Mr Surachai Targtaratorn + Mr Lertthawee Techabannaphut of
the THAL TOOL AND DIE INDUSTRY ASSOCIATION,
rep resentative of the private Iadustry.

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

— Ms PANMANAS SIRISOMBOON, UNIDO Counterpart.

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

Subject : Summary of the project defined during the seminar held
in Bangkok from 10 to 14 MAY 1993 for the
implementation of 2 CNC and CAD/CAM training centre in
THAILAND.

Dear Ms, Dear Sirs

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

- The list of the participants to the seminar and the
teamwork activities for the definition of the (final
procposal.

- The Pricrities defined by the participants based on their
internal meeting and elaborated by all of then.

- The proposal made by the lecturers based on the
priorities.

- The budget of the investments resulting of the proposal.
(tentative)

- The proposal for the management team of the project.

Those documents are issued in order to allow you in your
respective fields, to implement the resolutions of the
participants of the seminar to «create CNC, CBT and CAD/CAM
facilities in training in their country.

We are thanking you in advance for all the efforts you will
develop to make this proposal effective and we thank you all for

your cooperation in this project.
M/ﬂQ:NKlN

UNIDO Expert UNIDO Expert




.List of the questions for the first session of teamwork

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

Group ! Group 2

Do »vu recommand

- Improvement in conventionnal machining? Y §
-~ lmprovement 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?
- lmprovement in CAM?
- Development of CIM concept?
* integration at level 0-1-27?
* integration at CIM level 0-4 or 57

<
N

e I - 4
W LYo~

What are your priorities ?

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

- Are you interested in CBT development?
- 1n CNC training?

- In cutting conditions?

- In diagnosis analysis?

< e

C .Recommandations for the selection of CAD/CAM
softwares for THAILAND.

- Have you a precise idea or a usefull Y
system for your business? Autocad level
- Are you interested to introduce that Y
technology in your business?
- Is it your next development step? Y
- What is your opinion about
* Training facility in that area Insufficient
* Centre of competence in that area Insufficient
+ Where? Bangkok
+ Who? Midi + Univ
+ When? from now

D.Recommandations for the development of a local
capacity in maintenance training and presentation
of the CAMM technology.
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Insufficient
Insufficient

Bangkok
MIDI
from now

{ Management management

- At which level? { operators
- Do you believe that diagnosis analysis training
is urgent? Y
for who? Technicians
* When? now

* Where? MIDI

operators

Y

Producers
fnow
Ministry

of Industry
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In order to cope with the priorities of the participants
we recommand the following suggestions (M. RENKIN)

To 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

- CAD simple technology

- CAM simple technology

- Sottware 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 with modern technologies for small workshops.

[t means that the facility must be oriented tc +ihe production
technologies and that each workshop can come in MID!I 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
UNIDO 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 lathe

EDM die sinking capacity

Toolings + calibration facility

x computers 386 for training

X computers 486 in LAN for CAD/CAM
1 CAM software

1 autocad software

4 training softwares

Training of the supporting team : months
Training of | cngineer in CAD/CAM 4
Training of 2 Lraincrs in CNC
Machine,operators + cutting tools 2 x 2
Training of 1 specialist in calibration : 2
Training of 1 maintenance Englineer 2




Budget of the project in Thailand (Tentative)

Equipments : uss
-Tools Cutters Grinders : 100 000
-Toul presetter (Zoller type) 100 000
-Horizontal Grinding machine small size 50 000
-Special attachment for internal grinding 20 000
-Testing presses for moulds 100 000
-several CAM softwares : 30 000

1 autocad software adapted to injection
-die design : 30 000
-4 training softwares : 50 000
—DNC system 30 000 510 000
Training of the supporting team : months

-Training of 2 engineer in CAD/CAM 2 20 000
-Training of 2 trainers in CNC

Machine/operators + cutting tools 4 30 000
-Training of 1 specialist in metrology 2 20 000
~-Training of ] maintenance Engineer 2 20 000
~Training of 1 engineer in Workshop

mangement 1 10 000

-Training of 1 tool grinder + set-up

—

1¢ 000 110 000

Coordinating expert : 20 000 20 000

TOTAL 640 000 Usg

Economical analysis will be established to prove 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.

= UNIDO expert




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 Techuology
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 Thalland 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 implement their decisions, we suggest
the establishment of an executive committee to monitor the
project.

Proposed Members of the executive committee

- MIDI is represented by VIRAT TANDECHANURAT, deputy
Director.

- THAI TOOL AND DIE INDUSTRY ASSOCIATION presents Mr
SURACHAI TANGTARATORN and Mr LERTTHAWEE TECHABANNAPHUT as
representative of the private industry.

- The representative of the training institution in
Thailand will be Mr TSAU TAR from AIT (Asian Institute of
Technology) .

-~ The DIP (Department of Industrial Promotion) will Dbe
represented by Dr DAMRI SUKHOTANANG, MIDI Director.

- The coordinating Expert will be Dr PASU LOHARJUN of MIDI.

The objectives of the team is 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.

ENKIN - UNIDO Expert




