
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




MK IM I DRY RI Mil U m IN II M I ИЛИ



D i s t r .
LIMITED

ID/WG.361/12 
6 Ja n u a ry  1982

United Nations industrial Development Organization ENGLISH

Vforsshop on th e  R egional P ro je c t  f o r  
C o -o p e ra tiv e  R esearch among M e ta l lu rg ic a l  
Research and Development C en tres  i n  
A sia and th e  P a c if ic

Jam shedpur, I n d ia ,  7 - 1 1  December 1981

* The view s expressed  in  t h i s  paper a re  th o se  o f th e  a u th o r  and do n o t 
n e c e s s a r i ly  r e f l e c t  th e  view s o i  th e  s e c r e t a r i a t  o f UNIDO. T h is  document has 
been reproduced  w ith o u t fo rm al e d i t in g .

** A s s is ta n t  E xecu tive  D ir e c to r ,  M etals In d u s try  R esearch and Development C en ter, 
M anila, P h i l ip p in e s .

RESEARCH AND DEVELOPMENT ACTIVITIES OP THE

METALS INDUSTRI RESEARCH AND DEVELOPMENT CENTER

PHILIPPINES*

by

Jo se  G. B a u tis ta * *

V.82-20240



2

INTRODUCTION

I n d u s t r i a l i z a t i o n  e f f o r t s  in  the  P h ilip p in e s  has been on th e  r i s e  

though n o t  a t  i t s  expected  r a t e .  I t  i s  sad to  say th a t  d e s p i te  i t s  v a s t  

re s e rv e s  o f  raw m a te r ia ls  fo r  the  m anufacture o f  m eta l p ro d u c ts , the  

P h ilip p in e s  has rem ained an e x p o rte r  o f  m in e ra l o re s  and an im porte '; o f  

s e m i-f in ish e d  m eta l p ro d u c ts .

The M etals In d u s try  R esearch and Development C en te r (MIRDC) was 

c re a te d  to  se rv e  the  needs o f the  m eta ls  in d u s try  by p ro v id in g  both  the  

governm ent and th e  p r iv a te  s e c to r  w ith  p ro fe s s io n a l  management and te c h n ic a l  

e x p e r t is e  in  such v i t a l  a c t i v i t i e s  a s  t r a in in g  o f en g in e e rs  and te c h n ic ia n s , 

in fo rm a tio n  exchange, re se a rc h  and developm ent, q u a l i ty  c o n tro l  and te s t in g  

o f  m eta l p ro d u c ts  and b u s in e s s  economics a d v iso ry  s e rv ic e s .

MIRDC R*& D PROGRAM

I t  i s  p re d ic te d  t h a t  d u rin g  the  n e x t te n  y e a rs  and th e re o n , more 

n a t io n a l  developm enta l a c t i v i t i e s  w i l l  be geared  tow ards c a tc h in g  up w ith  

the  te c h n o lo g ic a l  g a in s  made by he  W estern c o u n tr ie s .  Nothing s p e c ta c u la r  

t h a t  was n o t  a lre a d y  accom plished by the V est may be ach ieved  in  the  f i e l d  

o f  R & D ex cep t perhaps in  th e  a re a  o f  a g r i c u l tu r e .

Along th i s  l in e  o f  developm ent, the C e n te r 's  R & r  program i s  en v is io n ed  

a t  re se a rc h  s tu d ie s  d e a lin g  w ith  p roduct end p ro cess  developm ent w ith  a view 

to im proving th e  perform ance o f  e x is t in g  m eta ls  in d u s t r ie s  aud hence a c c e le r a ­

t in g  t h e i r  growth and prom oting g r e a te r  c a p a b i l i t i e s .
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A pplied  i n d u s t r i a l  re s e a rc h  and developm ent p r o je c ts  a re  b e ing  under­

taken  by MIRDC to  improve e x is t in g  p ro ce sse s  and p ro d u c ts , to  in c re a s e  the 

u t i l i z a t i o n  o f  lo c a l ly  a v a i la b le  raw m a te r ia ls  and to  a d ap t new p roducts  

and new p ro ce sse s  to  the  lo c a l  system  o f  m an u fac tu rin g . R esearch and deve­

lopm ent g iv e  em phasis on th e  a d a p ta tio n  o f  m anufactu ring  p ro cesses  to  

e x is t in g  P h il ip p in e  c o n d it io n s  r a th e r  than  in  b a s ic  re s e a rc h  and developm ent 

o f  new p ro d u c ts  and p ro c e s s e s .

MIRDC has th e re fo re  undertaken  a number o f  re s e a rc h  and developm ent 

p r o je c ts  d i r e c te d  tow ards p ro v id in g  answ ers to  te c h n ic a l  problem s encoun­

te re d  by th e  lo c a l  c a s t in g ,  m echanical and o th e r  en g in e e rin g  in d u s t r ie s .  

C o n s is te n t  w ith  n a t io n a l  g o a ls ,  th e se  re s e a rc h  and developm ent p r o je c ts  a re  

aimed a t  m axim izing the  lo c a l  c o n te n t o f  m anufactured p roducts  f o r  e x p o rt 

and dom estic  consum ption and b e t t e r  u t i l i z a t i o n  o f  e x is t in g  f a c i l i t i e s  to  

a t t a i n  a h ig h e r  l e v e l  o f  p ro d u c t iv i ty .

A ll  o f  th e  C e n te r 's  l a b o r a to r ie s  have been co n tin u o u s ly  pu rsu ing  the  

C e n te r 's  fo u r  m ajor re s e a rc h  p r o je c ts ,  namely:

1 . M etal C astin g

2 . A lloy  Design and H eat T reatm ent

3 . M etal F in ish in g  and C orro sion  P ro te c t io n  Techniques

4 . M etalworking Techniques

In  a d d it io n  the  C en ter a ls o  u n d e rtak es  p r o je c ts  on the d esig n  cons­

t r u c t io n  aud e v a lu a tio n  o f  p ro to ty p e s  fo r  c e r t a in  su b assem b lies, m achinery 

and equipm ent re q u ire d  by the  m eta ls  in d u s try .  The m anufacture  o f th ese  

m achine to o ls  could r e s u l t  in  the s u b s ta n t ia l  re d u c tio n  o f  im ports o f these  

p ro d u c ts . The equipm ent p ro to ty p e s  s u c c e s s fu l ly  developed by the  C enter



could  be made a v a i la b le  to  the  p r iv a te  s e c to r  f o r  comm ercial s c a le  product** 

io n . T his i s  im p o rta n t in  the  s e le c t io n  and a d a p ta tio n  o f  e x is t in g  d es ig n  

and technology to  s u i t  th e  needs fo r  equipm ent and components under lo c a l  

m anufactu ring  c o n d it io n s .

D escribed  below a re  th e  o b je c t iv e s ,  accom plishm ents and th e  work 

program  o f  th e  C en te r on i t s  fo u r  m ajor p r o je c t s .

A. R esearch on M etal C asting

The re s e a rc h  and p ro d u ct developm ent p r o je c ts  a re  g ea red  tow ards 

th e  improvement o f  lo c a l  foundry o p e ra tio n s  in  o rd e r  to  a c h ie v e  optimum 

p ro d u c tio n  o f  lo c a l  im p o r t- s u b s t i tu te  q u a l i ty  c a s t  p ro d u c ts , to  maximise 

th e  u t i l i z a t i o n  o f  indjgpneous raw m a te r ia ls  such a s  b in d e r s ,  sand and sand 

a d d it iv e s  f o r  foundry a p p l ic a t io n s ,  and to  m inim ize th e  im p o r ta tio n  o f  

v a r io u s  m eta ls  p ro d u c ts .

B. R esearch on A lloy  Design and Heat T reatm ent

R esearches in  t h i s  f i e l d  w i l l  in c lu d e  developm ental in v e s t ig a t io n s  

fa the  d es ig n  o f  m eta l a l lo y s  fo r  the  m anufactu re  o f  t o o ls ,  d ie s  and molds 

f o r  e n g in e e rin g  a p p l ic a t io n s  and the  a p p l ic a t io n  o f  d i f f e r e n t  h e a t  tre a tm e n t 

p ro ced u res  to  d i f f e r e n t  types o f  a l lo y s  to  improve th i s  p h y s ic a l  a r  1 m echanical 

p r o p e r t ie s .

C. R esearches ca M etal ? in is h e s  and C orro sion  P ro te c t io n  Techniques

I n v e s t ig a t io n s  o f  lo c a l  c o n d itio n s  t h a t  e f f e c t  th e  p r o p e r t ie s  and 

a p p lic a t io n s  cf. m eta l m a te r ia ls  and p roducts  and s .u d ie s  on a n e i- c o r r o s io  < 

chem icals and m eta l f in i s h e s  th a t  w i l l  s u i t  s p e c i f ic  m eta l m a te r ia ls  and 

p ro d u c t a p p lic a t io n s  w i l l  c o n s t i tu te  th i s  re se a rc h  work.
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D. R esearches on M etalworking Techniques

R esearches on th i s  f i e l d  c o n s is t  o f  in v e s t ig a t io n s  on the  a p p lic a ­

t io n  o f  mv>tal c u t t in g ,  m achining o p e ra t io n s , fo rg in g , r o l l in g  and o th e r  

form ing tech n iq u es  on the  developm ent and m anufactu re  o f  o r ig in a l  and re p la c e ­

ment p a r t s  f o r  in d u s t r i a l  and a g r i c u l tu r a l  m achinery and equipm ent, to o ls  

and im plem ents, au tom otive p a r ts  and components, and d u rab le  consumers 

goods.

The fo llo w in g  a re  a m o'e d e ta i le d  d e s c r ip t io n  o f  th e  re se a rc h  p r o je c t s ,  

com pleted and on-go ing :

Among th e  com pleted p r o je c ts  o f  the  R & D group a re :

1 . A Study on th e  C h a ra c te r iz a t io n  o f  P h ilip p in e  Sands.

The study  p re se n te d  th e  lo c a l  a v a i la b le  sand from d i f f e r e n t  

so u rces  a long  the  long s t r e tc h  o f  the  I s la n d .  T e s ts  were con­

ducted  to  de te rm ine  the  m echanical and chem ical p r o p e r t ie s  and 

the  b eh av io r o f  th e  sand in  r e l a t i o n  to  t h e i r  c a s t in g  p ro d u c ts .

2 . T echn ica l F e a s ib i l i ty  Study o f  S e ttin g -U p  a  Sand G rading P la n t .

The p r o je c t  p roposes to  u n d ertak e  the  s e t t in g  up o f  i  sand 

g rad in g  p la n t  in  the  M e tro p o lita n  M anila A rea. T h is  p la n t  w i l l  

supp ly  the foundry sand requ irem en ts  o f  th e  M etal C astin g  I n d u s t :y .

3. Study on Local C lays a s  B inders fo r  Molding Sand.

V arious c la y  d e p o s its  were in v e s t ig a te d  and c h a ra c te r iz e d  to  

de te rm ine  which can be used as a b in d e r  f o r  molding sand as 

s u b s t i tu t e  fo r  im ported c la y .



4 . A Study and E v a lu a tio n  o f  the  Angat I ro n  In d u s try  in  A ngat, 

B ulacan.

The Angat I ro n  In d u s try  i s  an in te g r a te d  foundry o p e ra tio n  

th a t  c a s t  w h ite  iro n  and low s i l i c o n  g ray  iro n  fo r  p low po in ts 

and v a rio u s  a g r i c u l tu r a l  im plem ents. The fu rn a c e  used i s  made 

up o f  lo c a l  m a te r ia ls  and u s in g  wood c h a rc o a l a s  f u e l .

5 . P ro to ty p e  Developm ent.

The p ro to ty p e  developm ent a c t i v i t i e s  o f  the  C en ter in c lu d e  

m arket re s e a rc h  to  d e te rm in e  which m achines and which d e s ig n  

a re  m ost l ik e ly  to  m eet p u b lic  accep tan ce  and in d u s t r i a l  n e e d s , 

equipm ent d e s ig n , f a b r i c a t io n  o f  equipm ec. ,  and t e s t s .  The 

fo llo w in g  p ro to ty p e  p r o je c ts  were a '.read y  com pleted:

* a .  Bench v i s e  ( p i l o t  t e s t in g )

b . Machine v is e

c . B e lt-d r iv e n  d r i l l  p re s s

d . G ea r-d riv e n  i r i . ’ i p re s s

e . F ib e r  e x t r a c t ic . :  machine f o r  th e  F o re s t  P roducts  In d u s try  

Development Commission ( FORPRTDECOM)

f .  F ib e r  s o f te n in g  m achine fo r  the  P h il ip p in e  T e x t i le  R esearch  

I n s t i t u t e  (PTRI)

R esearch and developm ent s tu d ie s  a re  s t i l l  done a t  p re s e n t  and some 

o f  th ese  p r o je c ts  a re :

1. Development c f  Local M a te r ia ls  f o r  Investm en t C astin g  o f  

I n d u s t r ia l  P a r ts .

S ince Investm ent C astin g  Technology i s  advanced by developed 

c o u n tr ie s ,  i t s  raw m a te r ia ls  a re  a l l  im ported . T h e re fo re , the
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developm ent o f  ind igeneous raw m a te r ia ls  a s  s u b s t i tu t e  i s  

n e c essa ry  f o r  t h i s  p ro ce ss  to  be adopted com m ercially .

2 . Development o f  Methods and Techniques f o r  Hard Chrome P la t in g .

With the  im plem entation  o f th e  p ro g re s s iv e  c a r ,  t ru c k , m otor­

c y c le  m anufactu ring  programs of the  P h il ip p in e  governm ent, th e  

need f o r  good q u a l i ty  m eta l f in is h iu g  o r  e le c t r o p la t in g  tech n iq u es  

e s p e c ia l ly  hard  chrome p la t in g  o f  v a rio u s  p a r ts  and components i s  

im p e ra tiv e . The s tudy  c o n s is t  o f  an e x te n s iv e  su rvey  in  e x is t in g  

methods o f  hard  chrome p la t in g  in c lu d in g  the  d i f f e r e n t  requirement.*, 

in  term s o f  equipm ent and m a te r ia ls .

3 . f e a s i b i l i t y  Study on J e w .lry  C asting  by L o st Wax P ro c e s s .

The ~Lost Wax P rocess i s  an a c c u ra te  means o f  d u p l ic a t in g  

a lm ost any p ie c e  o f  i n t r i c a t e  je w e lry , f i r s t  in  wax and then  in  

g o ld , s i l v e r  and p la tin u m . Data on both  te c h n ic a l  and economic 

a s p e c ts  a re  in c lu d ed  in  the study  fo r  the  purpose o f  com paring the 

p c e i b i l i t i e s  open to  a new p ro cess  a p p lie d  to  the  a r t  o f  jew e lry  

making.

k . Moulding M a te r ia ls  in  Foundry.

Q u a lity  c a s t in g s  a re  demanded by numerous in d u s t r ie s  and the 

u t i l i z a t i o n  o f the  r ig h t  molding m a te r ia ls  such as sand , b e n to n ite  

and o th e r  foundry  b in d e rs  a re  recogn ize .. as  an im p o rta n t in p u t  o f 

th i s  techno logy . The p r o je c t  p roposes to  e v a lu a te  m olding m a te r ia ls  

used in  the foundry fo r  e f f e c t iv e  c o n tro l  o f c a s t in g s  and th ereb y  

e lim in a te  the cause o f  v a rio u s  c a s t in g  d e fe c ts .
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1
5. Wear R e s is ta n t  M a te r ia ls .

The s tu d y  p ro v id e s  background d a ta  fo r  w e a r - r e s i s ta n t  

m a te r ia ls  and the  o p p o r tu n i t ie s  fo r  dom estic  p ro d u c tio n  p r im a rily  

in  th e  m anufactu re  o f c a s t  and fo rged  m a te r ia ls .  The scone o f 

th e  s tudy  in c lu d e s  the  p r o p e r t ie s  and u ses  o f  w e a r - r e s i s ta n t  

m a te r i a ls ,  m an u fac tu rin g  te c h n o lo g ie s , demand and lo c a l  p ro ­

d u c tio n , and the  c r i t e r i a  f o r  th e  s e le c t io n  o f th e se  m a te r ia ls  

f o r  lo c a l  i n d u s t r i e s .

6. P ro to ty p e  Developm ent.

The developm ent o f  p ro to ty p e s  i s  o f  u tm ost im portance in  

b r id g in g  th i  gap betw een co n cep tu a l d e s ig n  and th e  p ro d u c tio n  

o f lo c a l  in v e n tio n s  o r  in n o v a tio n s . The C en ter s h a l l  co n tin u e  

th e  developm ent and p i l o t  p ro d u c tio n  o f  m achine and equipm ent 

p ro to ty p e s  a lre a d y  m entioned . In  a d d it io n  the  MIRDC s h a l l  en­

deavor to  produce in  the  fu tu re  some m a te r ia ls  h an d lin g  equipm ent, 

equipm ent components and sim ple machine to o ls .

RESEARCH FOR ASEAN COOPERATIVE EFFORTS

Today, Asean c o u n tr ie s  (T h a ila n d , M alaysia , In d o n e s ia , S ingapore and 

the P h il ip p in e s )  a re  a s p ir in g  f o r  h ig h e r  le v e ls  o f growth fo r  in d u s t r ie s ,  

w ith  many o f  th ese  in d u s t r ie s  VIS-a-VIS in te r n a t io n a l  commitment. The 

d i r e c t io n  o f  th ese  c o o p e ra tiv e  e f f o r t s  towards in c re a se d  p ro d u c t iv i ty  and 

c o m p e titiv en ess  o f  in d u s t r ie s  i s  m an ifested  in  the  q u a l i ty  and c o s t- p r ic e  

s t r u c tu r e  o f  our p ro d u c ts . These would enab le  Asean C o u n trie s  to  ach iev e  a 

s tead y  growth in  the dom estic  a id  e x p o rts  m arket.
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In  c o n ra c tio n  w ith  th ese  c o o p e ra tiv e  endeavo rs, some re se a rc h  p r o je c ts  

• a re  being proposed f o r  r e g io n a l su p p o rt.

1 . The C orrosion  P ro p e r t ie s  o f T yp ical P h i l ip p in e  S o i ls .

Hie p r o je c t  aims to  s tudy  th e  c o rro s io n  p r o p e r t ie s  o f 

r e p r e s e n ta t iv e  P h ilip p in e  s o i l s  and e s ta b l is h in g  th e  c h a ra c te r ­

i s t i c  param eters  which can p r e d ic t  the  c o r ro s iv e  p ro p e r t ie s  o f  

the  s o i l  under g iven  f i e l d  c o n d it io n s .

Hie o b je c t iv e s  of th e  s tudy  a re  as  fo llo w s:

a )  to  c h a ra c te r iz e  ty p ic a l  P h il ip p in e  s o i l s  and de te rm ine  

the  v a rio u s  param eters  which may be used to  p r e d ic t

the  c o r r o s iv i ty  o f  the  s o i l  under g iv en  f i e l d  c o n d it io n .

b ) to  conduct a c tu a l  c o rro s io n  t e s t s  o f  s t r u c tu r e s  o r  

sample m a te r ia ls  under a c tu a l  f i e l d  c o n d it io n s .

c )  to  fo rm u la te  s ta n d a rd  p rocedure which may be adopted

by ASEAN member c o u n tr ie s  in  conducting  s im i la r  i n v e s t i ­

g a tio n s .

2. A tm ospheric C orrosion  in  the  Humid T ro p ic s .

I t  i s  the  prim ary purpose o f  th is  s tu d y  to p re s e n t  an overview  

o f  some o f the  more im p o rta n t a sp e c ts  o f c o n tr o l l in g  c o rro s io n  in  

the  t r o p ic a l  environm ent, to  h ig h l ig h t  the  economic s ig n if ic a n c e  o f 

c o rro s io n  c o n tro l ,  to id e n t i f y  s p e c i f ic  problem  a re a s  r e le v a n t  to
*

lo c a l  s i tu a t io n  as w ell as the  ASEAN re g io n , seek  ways and means o f
*

s o lv in g  th ese  problem by recommending im plem entary m easures th a t  w i l l  

r e s u l t  in  N a tiona l and R egional c o o p e ra tiv e  e f f o r t s .
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The o b je c t iv e s  o f the s tu d y  a re :

a) to  de te rm in e  the  a tm ospheric  c o n d itio n s  o f s e le c te d  s iz e s  

in  v a r io u s  ASEAN c o u n tr ie s  to  be a b le  to  e s ta b l i s h  p a ra ­

m eters  which may be used to  p r e d ic t  th e  c o rro s iv e n e ss  o f  

the  environm ent.

b) to  o b ta in  f i e l d  d a ta  on the  c o rro s io n  r a t e  o f  v a rio u s  

m e ta ls  under v a r ia b le  t r o p ic a l  a tm ospheric  c o n d it io n s .

c) to  e s ta b l i s h  s ta n d a rd  p rocedu res which can be adopted by 

ASEAN member c o u n tr ie s  in  conducting  s im i la r  in v e s t ig a t io n s  

a s  p a r t  o f  a  j o i n t  p r o je c t  in  a tm ospheric  c o rro s io n  in  the  

humid t r o p ic s .

d) to  d e te rm in e  th e  m ost e f f e c t iv e  c o rro s io n  c o n tro l  p ro cess  

o f  p ro v id in g  the  d e s ire d  p ro te c t io n  o f  m e ta ls  in  humid 

t r o p ic s .

3 . R esearch  in  Raw M a te r ia ls  fo r  M etal C a s tin g , i . e . ,  Sand, B inder 

and Chem icals f c r  M olding Core Making.

T his p r o je c t  p roposes со study  and e v a lu a te  m a te r ia ls  used 

iu  d i f f e r e n t  m olding p ro ce sse s  fo r  e f f e c t iv e  c o n tro l  r f  q u a l i ty  

o f c a s t in g s  and thereby  e lim in a te  th e  cause o f enum erable c a s tin g  

d e f e c ts .  The p r o je c t  may re q u ire  raw m a te r ia ls  and se m i-f in ish e d  

p ro d u c ts  a v a i la b le  in  d i f f e r e n t  ASEAN c o u n tr ie s  fo r  s tudy  as 

p o s s ib le  so u rces  fo r  the  d i f f e r e n t  c a s t in g  p ro c e s s e s .

I t  i s  the  purpose o f th is  study  to  p rov ide  the d i f f e r e n t  

ASEAN c o u n tr ie s  the b e s t  known in fo rm a tio n  o f the p r o p e r t ie s  of 

i t s  lo c a l  m a te r ia ls  fo r  the  m etal c a s t in g  in d u s t r ie s .
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MANAGEMENT OF RESEARCH AND DEVELOPMENT PROJECTS

MIRDC, l ik e  any o th e r  i n d u s t r ia l  re s e a rc h  i n s t i t u t e ,  needs adequate  

funding to be e f f e c t iv e  and resp o n s iv e  to  the  needs o f  the  government and 

in d u s try . In  t h i s  r e s p e c t ,  a U nited  N ations s tu d y  p u b lish ed  in  1970 

e n t i t l e d  " I n d u s t r i a l  Research I n s t i t u t e " ,  i s  hereby  quoted:

"The e x p e rien ce  o f a number o f  re s e a rc h  i n s t i t u t e s  in  
deve lop ing  c o u n tr ie s  in d ic a te s  c le a r ly  th a t  a f irm  
commitment fo r  th e  i n i t i a l  c a p i t a l  c o s ts  p lu s  adequate  
w orking c a p i t a l  f o r  a t  l e a s t  a f iv e - y e a r  p e rio d  should  
be a v a i la b le  b e fo re  the  i n s t i t u t e  i s  a c tu a l ly  s t a r t e d .
Even though th e  i n s t i t u t e  i s  in ten d ed  to  become s e l f -  
s u p p o rtin g , a f in a n c ia l  su b s id y  in  one form o r  a n o th e r  
may s t i l l  be re q u ire d  a f t e r  the i n i t i a l  f iv e -y e a r  p e rio d .
The im portance o f  th i s  sound f in a n c ia l  fo u n d atio n  cannot 
be o v e rs t r e s s e d . The c r e a t io n  o f  an i n d u s t r i a l  re se a rc h  
i n s t i t u t e  i s  an im p o rtan t s te p  in  n a t io n a l  developm ent.
Such an o rg a n iz a tio n  m ust be a ssu re d  o f  adequate  f in a n ­
c i a l  su p p o rt u n t i l  i t  has e s ta b l is h e d  i t s e l f  in  the  com­
m unity . W ithout such su p p o rt, th e  chances o f  f a i l u r e  
a re  h ig h , and such a f a i l u r e  would s e v e re ly  handicap  
any subsequen t a tte m p t to  e s ta b l i s h  the  n e c e ssa ry  f a c i l i ­
t i e s  even w ith  s u f f i c i e n t  fu n d s ."

C ognizant o f  th e  need fo r  adequate  funds to  su p p o rt the  e s ta b lish m e n t 

and o p e ra t 'o n s  o f  the  C e n te r, the  N a tio n a l Science Development Board a l l o ­

ca ted  such sum as may be re q u ire d  by the  C en ter o u t o f  the  proceeds o f the 

S p ec ia l Science Fund. But such a l lo c a t io n  and o th e r  re so u rc e s  w r'thin the 

C enter were n o t s u f f i c i e n t  to  c a rry  o u t a l l  th e  re s e a rc h  p r o je c ts  in  a much 

f a s t e r  r a t e .

Some f in a n c ia l  bu rden , raw m a te r ia ls  u n a v a i l a b i l i ty  and in su f f ic ie n t  

d a ta  on re s o u rc e s , a re  some o f the m ajor c o n stra in ts  encountered  by th ese  

re se a rc h  and developm ent p r o je c ts .  D e sp ite  the  d i f f i c u l t i e s ,  however, 

re se a rc h  and developm ent has to  c o n tin u e , to a t t a i n  the  o b je c t iv e  s e t  up by 

the C an ter c lo s e ly  a lig n e d  w it! i t s  N a tio n a l G oals.
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The management o f re se a rc h  and developm ent p r o je c ts  r e q u ire s  the 

e s ta b lish m e n t o f an e f f e c t iv e  mechanism to m on ito r the  flow  o f  re se a rc h  

t in d in g s .  One problem  th a t  was i d e n t i f i e d  i s  the  gap between the  re se a rc h  

th a t  was b e ing  conducted and the  a c tu a l  developm ental work needed to  o v e r­

come the  id e n t i f i e d  problem s. C ognizant o f  t h i s  problem  and so a s  to 

provn the  economic f e a s i b i l i t y  o f  re se a rc h  t in d in g s ,  the  C e n te r, :n  some 

c a s e s , d e s ig n s , c o n s tr u c ts ,  o p e ra te s , p i l o t  t e s t s  and e v a lu a te s  f o r  a 

p e rio d  o f tim e some p ro to ty p e s  i t  has developed But due to l im ite d  fu n d s, 

th i s  p ro cess  u s u a l ly  tak es  a lo n g e r  tim e than  i s  n e c e s sa ry .
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