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UHS BTUHS 1XS CAS  ; L'INSTITUT D3 RECHERCHES T;üCHMI¿U55 US SAQ PAUI^ 
(instituto de Pesquisas Tecnológicas) 

par 
Alberto Pereira de Castro et Paulo Sergio C, Pereira da Silva 

(Instituto de Pesquisas Tecnologica») 
(Brésil) 

m prenant l'IPT pour exemple, les auteurs de eett* oomwmioation examinent la 

contribution d'un institut de recherches techniques au progrès industriel d'un pays 

en vo-3 de développement. 

Sans la première partie de cette étude, les auteurs définissent le role d'un 

centro de recherches industrielles; dans la deuxième, ils font 1 »historique de 

l'Ins'ituto de Pesquisas Tecnológicas de 3¿: P¿ulc (IPT). 

^nm la troisième partie, ils décrivent de manière assez détaillée la collabo- 

ration que cet institut a apportée à trois branches de la métallurgie 1 l'industrie de) 

la fonderie, la production des métaux non ferreux et l'industrie autonobile. 

galon le secteur, l'IPT a adopté des méthodes différentes pour l'aoquisition et 

le transfert des connaissances techniques nécessaires.   3'agissant de la fonderie, 

lea techniques ont été acquises essentiellement grâce à des voyages d'études aux 

*, / Les opinions exprimées âans le présent document sont celles des auteurs et 
ne reflètent pas nécessairement les vues du Secrétariat de l'OBUDX« 
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¿tate-Uhis et leur transfert a ét¿ assuré „u moyen d'una  instaiLition pilote  conçue, 

construite et errploitée par 1»Institut.    Pour 1»affinarlo des métaux non ferreux,  il 

a fallu trouver des solutions originales _n raison dec conditions propres au Brésil 

et la diffusion des processu:; rr.irj au peint a  otó ausur^G  graoo ,'••. ,'93 publications 

et à l'assistance tecimiquo •-•e l'IPT.    Jnfin,   1»IPT a fait bénéficier lea nouvellea 

uaines de construction d* automobile s   le son aciutance technique ot de ses laboratoires. 

Cette collaboration a été rendue possible p .ree cue 1«Institut avait déjà do l'expé- 

rience en «atiere d'analyse das défaillance:: techniques. 

:5nfin, les auteurs décrivent brièvement la  situation actuelle da l'institut et 

ils souillât combian il importe qua let instituts de recherchas techniques puissent 

concurrencer sur le plan des traitements l'industrie dans le recrutement de peraonnel 
hautement qualifié. 



S   U   I*'   Pi   A   R   Y 

Tho papor prui-,t.nts Jr,T ao e case study of i 

technological research institute's contribution to indujs 

trial  developmont  in  a döveloping country. 

The first and second parts review» respect4 

vely, %h® roles of an industrial research institut» »ni 

the historical  development  of   1PT. 

In the third part, three casos of IPT colls, 

boration uith thß metallurgical industrial sector ara dejf¿ 

cribod in some detail, i.e., collaboration uith the foujj 

dry industry, non*ferrous extractive industry, and automa, 

bile  industry. 

The mechan.* sntr, uaed by IPT for acquiring cojg 

pitance and •«.raimj"3rrit.i* know-hot« in thfîùu fields were di£ 

feront. In the foundry technology area know-how was abao£ 

bed mainly by otudy tripa to tne USA ö.\d transferred to th» 

industry by planning, constructing, and operating a pilot 

plant, for the non-ferrous -áxtractive metallurgy, innova. 

Uve solutions had to be found due to the peculiarities 

of our conditions and tr&;ia:'cj'red <by the publication of 

papers and technical assistance. Collaboration uith the 

automobile industry, in the form of technical assistance 

and laboratory support to tne newly installed planta» 

was possible dus to a previously developed competence in 

the analysis of  service  failures. 

final remarks  are made to illustrate briefly 

present situation of IPT  and the importance  that should 

be giViMv^to  t-ne poaeit>ility__pf  an  institute   ta   compete, 

in tens  of  salary,   for highly  qualified personnel. 

mm tÊÊÊt 



J»   H0LJL3   OL A_\'J^l.)!6TrtlAl.   KE ir. A Hl , J^jj [JV1± 

ihu   fiir,l   iivJu.-.-tria n 1 i n •ù i i tutu   lo   ti'»   .nt.t oj- 

iad in an industrially deve;ouing aren, as uar, the casi 

of H-»T, has to í,preac¡ lU octivi'..Las onawiue variety of 
thft moat divfeärco ueuac and prablmna. fur thö ^akü of ay¿ 
ten»ati.'atian its activities could he classed into three 
groupai technical activities, cultural, activities,and iß 

tornai  activities. 

,   Thi:  technical  activities  comprise: 

- Tbi-is and anaiysns 
- Supply nf  standard roferum-e  materials 
- Supply nf  enecial  tachnir.al instrumentation 

- Research on   unouific  problema 
- Pilot pjant  n:;par ¡mentation   and production 

- Industrial metrology cuppurt 
- Technical assistance  and consulting 

*   The cultural   activities  coropr^h*.nd» 

- Trainine, programo  fur  studente  and    yuuni* 
technicians 

- Courses of   uxtenuion and speciali :atiun 
for people*   in  industry 

- Cooperation  with  the technical       associa- 
tions 

- Cooperation  with  tha  standardization agog 
ciea 

- Technical  publicntions 
• Participation in government technical com 

mitteea and ^ouncila. 

, rinally the main internal activities arsì 

- Training programs for tho Btarf mambfars 

# - In-houae programe fur thu adaptation of 
foreign technology find rosearen in yulect 
ed fields* 
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'ut ì 1 i   tJfìpond  on  a 

•-   * .' vi t j (.:<: abovG 
which   in   Lt.rn   •-.   ¡r •• ¿,i  ,H   .•;•-*    t - 

tnt!   30uíto¿  ni    i.ne.o«:.*, 

the  dumand yj.ll 
At i o t   in '<«   taf ly   ycv.i 

for,:.,  th,  institut,   tu  .j,,„.jJr,  afl   ;„L!.C:Jiüit.     «acloty  of 
t..t.  and  analy,«.   ThG   rMB.rt...  dnd thr  „th„lìal 

tance prubi ..«ri.-   ¿.--n  h*-   r    ^r,   it H ..ii..   L.n  u>.   i-   M.ri.if.u  to  u  narrouwr     list     of 
selected   ,'iH.d,   ^   .,3ra|.,t   n,,e.   The    : n-huj*« program, should 
be organ: z•  u,  a n.nncr   tu  broadun   i.„,    , i^do   of campe 
tnn.c   for  roe,.«.*    ^u  t,;hm .„]  *,<,,,tanrn.     The choic« 
of   th«St  fioltìL   ur  cometen,.«   :,.  proMur   t olotian yith the 
need»  af   the  Jor .j   ¡nriu^rw   . t  ìI-   J   muij^tiy   u,   3  y-oontl T.ust  ta     the  »u£ 
cess    of an  Lnujst.ri».   rfcñn,.:r-h   ini,tit-,;tc-. 

In JP-ì ih« rhoic- JF th' fieide of compeUn 
cu hao bü«n .,n «entrai ir, encordone, with tho development 
of the indulti«! üchjtfiti«s. i^-au^ ,r the importance 

Of the buying inauetry ,n a di^ulupinn country, itit.rt 
ed very ÜUun with ..enant and r„r„:rete pasaarrh. In the 
cement  industry,   fur   instenre,   thnre uas  the   problnm   of 
high  magnifia,   the-   linux; ton   •    •; n  ;.;,.,.•     ... . .,„     .      . n     •  n»i •   ig ¿J tendency 
for a higher magnet, in content. Thr, U-ohnlques for the ra 
tionel proportioning oí u^,)ttíS and the methods for the 
choxc of the proper aggregata, u„. firbt deveioped ift 

8ra.il by PT. From thare IPT expanded its fields of re 
search in building materia to neawy ceramics, tile«? 
CBMnt-eabestaa mutnriuL, light aggregate, etc. A, en 
outcrop of ito    -.,-,,..,.,-i.. ,  ,:., .   . 
tOT       '    , .-'•"•-••... t.-.„ „m, m,.U:   uuUditismatsti.lB, 
IPT hae dBv»lopt.d a ,-UJ.aB1,; ri)Suarrh group uhich ^^ 

took the .„twBtir study Ol «rwiuir clays, asaiated in 
Mi. d.valopment „r thr refractory malcriáis industry and 
*h- devaient uf   w.it,. ,e,.x,0 ,r„tetR. lt „,3 alao d 

loped many industri:,, U!1H„ nl Brazilian ,;luy. „ fm * 
lng «gants in cl,•i,al  pt.1Cds.0(1 OI  ,„ CJ.|10ng|lU lp_      * 



i., u t y pur   .'¡nei   r'it.u'ifjr   . • 

c^t rrh   ?'i!",p -..t.-MV. .:   > 

¡itéra J •>.    «.•   tíi»!   bvii i 

u*as   a   fiMiiii   ("or   iTiuru   t 

••A      .1    .       ...t:J»  !". I   -  >'      •   -••',-   Jl'.'i     •'?:        •   '     - 

•!,;,&   ^ <••-•. -T-.J.   j i •. ,'J   n     U'.r-m,, : a . ¡ j 

i-:,,c,   i;>-• ..   DP. -j tunu   tv :(»•'<.r    JI-U    ti 

kfc dalas; an tí roaos, ITO h,i •.. dovo J apad o :.vud o! coa; -^n 

CE m stvli wcct..-'»ni',.->. am: ¡ oun,.'3tí on s wn¿.*h lai..r ü. .•«•t?.^ 

fiad   in  road Dui.idi"¡t¿,   .»PMIU'J  y^lcujy,   roí..*,    machan i •• ', 

ûti-". 

first a i: a pac!, tv *'J: trn' support, í/ thr fti.ïtul-uf. .ny inc:-..¿ 

tries, t.ßuau^e thw av«a ot S'ín t*-a<*Jo íI¿*U ,•*» .;»i intf: ;« 

in tho uarkinn af motáis Li^i it fc&.i i '> 3xtf.1i t» ve ^íJ¿ 

liiftgy. /-, r i.*aid :<f . orar o*<.jn t- in «it'UUr« struktur» <;".£ r»ru 

partios bauud on a strong «¡utailwqrBOhír ruund^t mn wak> 

fir^t develbpvJ; iator an impartent d«w.s; earner, t MUí «se« 

tu hfiíp tu« füunrfry industry trui jfily af teryar;.»?,, o* *j¿ 

3« of the -Jenand » i'ow othíjr ari-.»-* Q* the uountry, did i«'! 

develop studies on ort treatment and methods of metal v± 

tf»ction. 

rxiinir.ii-. J of ..;j«¿i-if ic ••.»jnttii.utionü n:»do :•/ 

XPr to the innuetriùl dtväia^m*nt in ;ho;ic iber-* t\rvuno? 

cwnprtence   will   be   dnycrito.-rj   later. 

!n thi'j -:Uyor--. ; M'..i*t .Lc-n of fi* lúa of i onaji 

tence, nnfi must ijuar.1 sn-inut tna danrj'.r ui uprtadintj Uo 

thin the human reftuorecís a\¡;a¡ JabJe. There it * sort w« « 

minimum size for thr r-.^ítif.-h ^rcupa bi;iou whii.h it \~> 

aimciit impost» i blr. to aoiacvb a steady proyr«*JSf*. 1PT hnà sufl«¿ 

•ti in »any instances thi; ill effects cf not following tùia 

principia. 



:.   ^f.M.UjSMi      ,i üLSLr'HCW1    Pi  .PI 

it,-    M..I.M-     -il   .icMjìiii-wr.nt   o1   IPT   has   been 

d«.:r::..-«l  üi-rurc    .n   pupIi^tK.n-    ^h   a,   the   IPT   BolfiAft 
no  ;,*,   »,,  in,,.    ^r,r,  Uì;   Rui'^r and  rram-ifu:u   I. da Ara* 

J0  ^1,-4,    ia.-.uuJ   -n   Jur-:,    I«»'-.,   with   Ih*    iitH  :     "Half     « 
century   uf  Tuhnul^v   (^.¡W).   hure   r^ently     Prore«. 

sor David l.am^ro   J«.   »"   -  P«P''"  rcì*d   at tha     lnstitute 

of  Latir   Mwrii--"   utudi«tjt   University   vT  London,      on  ih« 
24th   of   Fobiuétv,    J<J7D,   under   tho    i.U«   : "The deweiopewt 

of   Technologie'.   Mrogiat.:.   m  br»zilr   a   **•«» '-tudyl   lPT'a 

roi«   in   «H|.tir9,    ir,4,:.i-..rr.^,      <"d  neating    technology» 

ouBtr-.í-üod     iPT's   historic*!  drwi.'lopeu,nt. 

As v.arJy as xQ'VJ, uhrn no-one yet aeea»d to 

h.ve b«en cons.-ioue o« ***t woe to nappen to industry in 
Brazil, *ry Torrar-, a ^iinTjuiehed Profosaor and leading 

»ntreprunfur,   wa:»   u/ri.a^y   soy ino: 

"Natior.ai   inihj   try nooút   tü  adquiría in «very 

one of   its brancha» * posi- inn compatible with cuneueiar»• 

raquiiaawitr. ¿nd with the  «xpraationa of every Brazilian 

who yanta tu *ee  t»ip    ountrv   ...  cepablu of tackling with 

ita oyn terl.m* iuno too   -ntric^tü problems generated    by 

wü0lll   .nduitry."     "In *-.ui   o^.e»  (Ha  x«  referring to IPT) 

-it   i s n^nwéry   to t:owftr   in  s icy ytars all  sectors    of 

technology,  and  to  supply eur «n'raproneur». in a thorough 

and  *rri( inni  w»V»   with   the  termitai   assistance they «ay 

need."     rtNo »on«y   U opant,   though,   which will  bear    be£ 

tes   rruitîi f&r   Hrai-il."     this wis  otuted in an     introdug 

lion   to   jn aniitjol   ifiport. 

finti  o-   jrwil'r  nariicr   and most  important 

echcol-j of cnginmiriruj,   th» tacóla  ', e li técnica da Sao Pag 

lo,   uur-  founded   in   lu'»-,   .pon,otcd  Uy   tha    Stata    Coverà 

ment   ÉMìd   :'..n-*t.«d  by   «t.    fhut   .-ß whom   íi'T  started. 

^i>HIÉÉIittflllÉattBBBBl 

— 



rrom the cutset the aims c\ its activities 

uere clearly stated as being to provide younger genera- 

tions with the scientific and töuhnical skiUa noc^ssary 

to guarantee domestic, industries GU that they would be 

aula to product what until than had been imported. 

Ov/er and abuvca what had by that time airea 

tíy been achieved in local production of textiles, the con 

ctrrt was tu establish a long-torm policy of industriali 

sation, basad initially on import-substitution and on *n 

awareness of the needs to train people with the necessary 
skills. 

In 1899, the samo school, which was particu. 

larly concerned with the practical application of scion 

tifie knowledge, founded a testing laboratory for cons- 

truction materials. This .laboratory started to function 

in 190,0, Ha objectives uere purely didactic. To give s tu. 

dento the opportunity to carry out experiments on their 

own end,therefore to measure by themsolues the mechanical 

and physical properties of all sorts of engineering pro- 

ducts. The school looked *or assistance in Europe, main 

ly ZOrit   .-. Switzerland, in Vienna, and in Prance. 

ii: 1904, as a result of the research work 

conducted in this oaefeor, the first handbook on physical 

and mechanical properties of products used in construe 

tion was published. It was prepared largely with the eg 

operation of students uho performod moot of the tests re 
quired. 

By 1906 the laboratory had installed with on 

ly a few. years' leg,perhaps only months, from its avail¿ 

biiity in Paris, a horizontal microscope spec*ally design 

ed for the analys4s of metals. That was one of the eerlj^ 

est steps in steel and metal technology! metallography. 



Unti* 1926 'ht- j.Moratory had teaching as 
it3 main objective, out it fiso diti work for the Govern 
ment, for railroad companies and for local industries as 
a by proem t. Son:» of th- Trading industrial entrepre- 
neurs in the country had beim to College there and had 
had their  initio! training  in this   laboratory. 

In 1925 a recently graduated engineer, Ary 
Torres» was sent to Ziirinh to look at what uas being don« 
there in the field, and on his return hö uas able to adv¿ 
se the State Government and the College (Escola Politic* 
nica) on the beet procédures to be adopted in the way of 
modernisation. This is an extremely interesting report 
because it led tu the first important change in tri« »Q-4 
ey until then  followed. 

It Foruased on thruu puints. First, on the 
need for more routine teste to be continued and expanded 
to provide lor.al industries uith the parameters that were 
characteristic of their raw materials, and associated with 
this on the urge for Brazilian Standards based on Br«2¿ 
lian conditions,   i.e.,   natural  resources endowments. 

Second, it ¿m/ -.!;i.j:cjd tho need far research 
to be dona for industry. It pointed out that because of 
the size of local firms they could not maintain thair own 
laboratories su the State had to provide them with the f$ 
cilities they might  require» 

Finally, it considered teaching. It is J*pO£ 
tant to note the order in which theae points were presen^ 
ad« The importancu of research, which no-one would deny 
and which to this day is so much accentuated, uas reco£ 
niaed then, and, even more important, became an adopted p£ 
licy. Training would be a consequence of the work perfO£ 
med, thus introducing the idea uf training in service 
whiuh is the  policy of  the  institute  up  to this day. 



Among   the   suçQfstnns   üT S'd>t:nt<-ö   lor   the  neu 

organisation,   some   are   worth  accentuct Ing. Research   should 

be   carried  on   ui tr- es un   fi none; r*;r.cu:cer   and     with 

the cooperation of lcnal industries 01 other public or 

privatu .institution:.. Thi:, i'¿ very much uhat some European 

countries are successfully duino today - they are called 

cooperative research pro ja* t^. Anothar uery important su£ 

gestion yas made; that the entire staff should haue yood 

salaries and york full-tiîîie. Its financial oourcaa * uere 

the State Government, the Municipality of Sao Paula» the 

railways and»   for  specific  projects,   local  industrias. 

Until then» 1925», the work had been biased in 

favour of, or exclusively devoted to, the construction in 

duatry, put it uas obvious that this, as any uthor partj. 

cular industry, can be studied in different degrees of 

datali as regards ita inputs and its products. In the for. 

mer case cement, steel, brinks, sand and gravel, timber, 

glass, and paints had to be known, as well as its manufac, 

turino processes. In the iatter the concern youJdbewith 

ways of designing bridges, foundations and buildings, and 

paving roads. The research activities ^ero oriented in 

these new fields and directions. It goos without saying 

that because of the nature of its work the Institute was 

simultaneously taking c«re of the preparation of spocia 

lisod   labour of the highest  qualifications. 

Thanks to the special attention devoted to 

the manufacture of cement» to the quality of cement plants, 

and to the uses of cement locally produced, the year 1926 

represente an important benchmark in Brazil's industria 1¿ 

sation: domestic production was thon started with 13,382 

tons of output, growing steadily to 1G7,0C0 tons in 1931. 

Today it is about 50 time3 thp output in the first year 

of  production. 



„,h   {TÌ   cement    technology The  pioneer  re^caM-h   in   cerae^ 
„. dona in th, U.S.  in  ^   "V ^-   » - soor, .do* 
od by  IPT.and  in   1927 one of  it. public.««.. epr..d  it. 

• ,nrt thP-.fote  Its  «•• throughout th. country. technique and  tn^erort   it,«* 
Work on those  lino. wnt on until 193* **. 

the In.Utute 9ot it. pro*,.*   no.a •''"•»'£ ÎeC 
into an «utarchy ..interning eloM link, uxth th. .ohool 
r Cnoin.erino.  R.oe.roh h.d bo.n .t.rt.d -" «^.    .«- 

=n ti.b.r b..ide. concr.t. and o.nt.   Ito fi.H» ofJ*ll 

H    and re.e.rch «.re gr..tly «a«-.*.  «•"«eh "» •"* 
2    n.    ere    .roe. of C-l.t.,.  in H.t.olooy    (».i**. 

1 «./..),  Buildin, Structures. Soil 
rVund.tion..   Indu.tr,.! 5t.nd.rd.. end th. product!»of 

hi9n-ou.lity ply-ood .nd prop.llere far »*' "T*•* 
.nd t into th. d..i,n. Prototype ..kina,.nd t.* 

' i„g of wall oil*" — "1-n"-  5t"tin9    "      « JÎU 
chllLnoln, fi.ld of ..ronautio. -.. h.avi»J~£? * 
1PT fro. a fchni»! .n,l. .nd prob.bly by th. "<*•»' 

5o P.U10 for financial inc.nti,,..  On. co.p.ny    - C-jj 

nhi. »«.nautica P.ullat.  (MP) - ««  ror..d "* thle    * 
:. «h   h dr ily *-  W. - ^litacni«    ,„-«, 
U. for it. .t.fr. S.v.r.l engineer, »ont .bro.d for .PI 

âl .tin cur... i" the fi.ld. Until 19« th. fir. pro. 

;::.d £„* «.. thou.»- .1—.»- «... .».PP.- P«-* 

tion altogather. 
Sow ».are l.t.r th. «ork in the    fi.M »•• 

at.r.f Sïo Paulo .ntir.ly controlled «nd fin«c.d by 

th. F.d.r.l Cov.rn«nt vi. th. mni.tr, of *"»""";. 
Output «f .eropl.n.. i. b.ing r..u..d uith th.lt —i- 

tance« 
B..id.. »hi. v.ry p.rtioul« fi.ld of •»••» 

twhnolooy. 1°T did pioneer «ork in ..v.r.l other.. 



thu   tocíini fitjf?;-   e 
^arly   a-;   ¿DJ' u í ' 3    f.i ~ ; r. ;•": arch      in 

prü-^ing   *o,uul«   .offcü.    în  t.he   „ar'y 

trie   cechnjquBs   ni   nux.inr   rj-iür   n ¡ î    -  . - H m -      . V:   ».---tir  Oí;   W„ wh minorai úí m   fí;r 

uae  as  Jubrinen*.   T^o  i -m   -,   m«..-* 
.     ,   „ .    «• •-   uo   u   robuit  or    rfisr.arch  uock   ton 

ducted  ¿n   iPT.   Thg  ff.„h_jmifi .     L - 1 h     •cJiniouo   uüo   adopted  fcn!j   for   tha     du 
ration of  the  war  a»-   !>->-,«-*•   «^«     - • 
.      t 

Wcir  a"   I*^"   one  «^a  m   the   Stale    of    Sao 
•aulo made axcluLiva use of castor oiL iS a iJhri,ant Tor 

.to motor ^hi,I,f;. IPT .:,-, die: pi-^r uork ¡r, üMt- 

rent apaciali.e.i „„o of motaUu.^ r.rrous and non-far 

tous alile.. R.sear.h find aloo ^i-ind^atrlal pro^uJ 

m at.mie« ateei3, fcundry tochnjqURSf poudor .n-talKr 

9V, heal treatment, wer, conducted ther«. National demand 
bsxng  too small   to  jusUfy   ar,  inductrial  plant of  ^^ 

81IB' thB Stat° 8P°"»«ed induotrial produ.-.tion and eo 

propti.tcd corresponding t.chnoiogiaa. ,t alao p.r.ittad 

savings in stocka uithin thoae firm, which nuod.d thoia 
inputs. 

Us  permanent  •seiotan..c  uaa  Ultat  i or     the 
«ot„  industry  and al!   gcctors uf ri;fferent    BnsinB.ri 

induatriss .hun  th.y „nt  ¿„to proüu,t...un   ¡n  the country 

3y  it.  inaiati«  the Ih-azi J ¡an  Standard  «saor.iaUon 
(ABNT)  .a,  f0r,sd  and „.„„,,   ind,uiüijaJ   iri,uilriel  btan 

darde u„o r.rol „.«ed in !PT. n playe<j „M. )Bii[lln¡ 

rolo ín tho craatton uf the Brazilian «.Ui. ».„ci.tion. 

thB exilian Steal ¡natitutu, th. Br.xiUan Child ft* 

•oci.Uon, the Br.,ilian Portland Cernant Association,and 
others 

large, 

To  ©um up,   IPT*s  ma n  activities  ha»/ü  been; 

First,   research in industrial    probi omo    at 

Second,   training  of  t e^hnician: 
engineering undergraduate courses 

courses  of intermediate  level, and at 

in ordinary 
;.n  sp e«viaily   provided 

graduate   :R\/G 



ä hi ru, 

tí 

.h,   pruv.--i..r.  of   t..,t:i»r.ii.al   aaaiatön- 

,   „.,...    ,-*  tu   »..nl»nolnyM.*l   j.,:.titutions 
.   i.       . - 4-H  thi-  siamH  purpose 

Mhicfi uero  5Uttr.d   in oth»r  »tate*  u.tb  thL  „on,  p    t 
,>-,«•      r.-hn-ri:.^   rnr,     ^r.lüraáaan   statu»    and 

°h            ••                                                i.nn   America  worked there 
„í  «ihí.r  rauntrj.es   ir»  ttítin   RIBP*»

1
'« «"• * firme ano uinur  I-WJHW**«-*   * -«.j..«, 

.            *.-.   «reí     ir»    different induf .u4F,n noriodfi.   buina  trtüneu     if    UA* ** for v«rytr,9 Pr**luu»*  t-fc*  y 

triti techniQuob. 
rimuy,  it  .iw turn.d  into    «    i-potUiit 

, r  nnrreorefieurial talent, «any of SÎo »íiwio*S    *»«i Bouttu  of   entrepreneur.. «mittle 0» fa*« 
inn  industriai  X-BÜnf» h-vina. dona  «««r.l «Witti. Of ypn 

,     •*     uw.ratof<«i, •Hot graduation or mm of  training  in  its  ieourator**»»  •' bW»  * 

beforet 



•"  —-rL' r-lì'lZ'ì üf IPT ì-K-'^T- 'T*• ;:.   is;- ' * L i A L L ; j ri C 1 ¿ n \ 

"' * ]      f ounüry, im!u;.lry 

iron   c. rudür t : un   inRr^it   .,•      i-rn 

i on ijuTid iie„ in 
e&timnted    ai!  -=-..000  t;    C»»<.T* uero   6C 

the   stdtDs   of Kims  Crah,   Rlo di   J.äneiro,and Sao Paulo 

nine   of «hich  USed ^m,,l   ,aimn9  *fichino3   and   one prodM 

ced   Äjropean  ««»Usable   iron;   the   prodtjr+.ori  of  sUel  c3& 

te  and non-ferrous caste   were reflectively îsnot and  21D~ 
t. 

In   thí-  Materials   Testing   Station  of   IPT,   -e 
weral   sample   f!f  c&uf.   iron   ntV,  stfenj   rj¡jts  uete   ^.„^J 

and the compariunn of th,* m.ults w.tn foreign tpc,]fua 

Lion« showed cioirly the d,; L.ien-y of the,«, products and 

the urgent need to impr^i the technical kr.cu-hou of the 

se foundries. In the CU:: iron roundrm the ignorance of 

tne metallurgy of U,, processe, 1^| to the production or 

material with poor (it^.oic.J »ropertJoa and with several 

foundry deftrts; thu ,miy cri t« i un was to obtain V'cUun 

iron« i» ti.e ^nocai tvüof tU themcrcpiq innintho 

charge, the, -cleaner" the ur.iduct. For th« eteel casU the 

major problems worn ;onn«ctea to the .«QiJxnn materiel.-, 
an;j  hoot treatment  tOwhnoloij«o&. 

The first £?f*~rjrt¿ tu improve Un 
products were mude through t 

foreign literature 

gely   inefficient;   it 

men  to   fa] lau  tne  -jdvicee  of 

IB quality of   the 
}e publication of papers based on 

urveya. These o Fferie, r t noue ufi r , were lar 
wa::   difficult   tac onwince foundry 

the "theoreticians in uhi te o 
veralls of.the  US (Luooratory of  ateríais  Teo ting)". It 
ua s  concluded  that a direct appro 

produce,  in  pilot acUe 
pproach was needais iPT ¿hould 

cast  iron,   steel  and non-ferrous 



HllinHü(JS of a sound knowledge of the 
rasts to ahuu tht; udvdntay».- "' d 

.  ,    ort.. ¡rual.,rd and or modern methods  of metallurgical uü|.'ß<- • - ir.OQ.!-r a 

production and control. 

in November W37, an engineer from IPT was 

sent for an eleven »ontho trip to the Unitad States t.«i 

lit th. most advanced foundries and ^talluroical labor* 

!  , !Mtbis country. On hia return, a project yaa sub. torlos in thia couniiy. „- 
.it.d to th. Estât. Authorities to build in IPT an   t¿ 

p r »a al round,»«, a pilot Plant „ulpo- -ith a at« 
.1. t i= f-rn.«., i t cp*ity, a DBtroit-typ. rurn c 

cup,l. rurnaco. ï t/h production, codiato «quip«.'« 

tho pr.paration, tastino, and roeo.ory of -oldin,  .and. 

«Tldin, «achinas, «,n0 To, corus and claanino da.icas. 

An implantation pian was propared in thr». 

to a d.loy in ... aivin, th. noceur, rondo, the plant 

1 not install durino 193, a« •<^\*M"**£ 
Z,  technical „olot-nco y., ç»i«n tu industry .th» 

..• •  unr n" IPT .•nninter*. in th« production activa participation n, IPl ..nijim „„.it. 
* ;-«n -*nri introduction of quaxi- or high-rooistance cat.t iron ami introo 

t, control *eth0„. ,n .«-, ^ „.-not .1.«- «*, con» 

traction nf th« »oidim. n.Uri.1. =-Uon, '«<•*£ 

Í», -h.Mct.rlMlion. production, and r.eov.ry preparation, ...naractari*««.*  t »* <M««*iPi 

or ¡u** -—. p»p«-««-»ur -" 3andi:nd ide:.'t 
cation and de,slopn,ant .f local supplier, or r.« 

tiala. 
in 1942, fa Expnri.antal Foundry u.« In full 

products. Brazil'. invol«a».nt in th« S.comI W.tW«¡M 
Tltarad th. proo.ro• or -or* which had to b. .-£* U£ 
.i...t mduatri.l „up.. i-POrtc -or. "rt»eJJ^2 
try couid not cop. -ith an inerbino dend and ..v.r.1 
caat. with  spaziai production  problem wr.  laft to IPT. 



Un ti i 1949 savraJ prub.'.p-Tîc u^i-e taiklod and 

the knou-how developed utm made; ¿uwLlab Lr: ta industry. To 

give an idBa of the contribution rn.-ido by the expérimentai 

foundry ye can mention the roi i oui ng problems aludí, ed: 

a. Holding materials - preparation and use of syn 

thetie moulding sand; moioturo, granulometry 

and additives control; characterization of 

clays* use of corn oil as n substituto for 

linseed oil in core sand; use of locally pre 

duced dbxtrino. 

o. Production of cast piece; 
materials: 

oteel and non-ferrous 

(i) cast iron - corrosion-resistant type Ni-Re- 

sistantî uoar-rasistant type Ni - hard} 

uith Cr for rolling-mill rolls; user rj, 

sistant uith high Cr content} with  Cr 
* 

for electrical and high-temporature ap- 

plications; chiliad for high surface 

hardness; uith P for thin walls; high-aj. 

loy oa&t iron üur,h as Ni»Cr and Ni-Cr-flo 

for rolling-will rollo. 

(ii) steel - iuu-carbon carDurizing stool? low-aj. 

loy steels} di© tool stools 1C$U, 3J& Cr, 

0,5% V; free-cutting tuoi steals type 

18-4-1; atainleaa steel type 18-8. 

(iii) non-ferrous metals • Alnico for permanent 

magnets; Al alloys} bronze} Zn alloys« 

(iv) special studies for the production of compo 

nents difficult to mold or cast, auch 

aai piston rings for internal combustion 

and diesel anginas; heating elements for 



- ]., 

large fur.acos; molds and dies for glass; 

container« far hydrochu.ric  acid;  small 

components for unidl nn. torches,    sand 

pumpa, centrifugal pumps,  compreouoro» 

railway connections; large molds for ai£ 

plane tyres. 

At. tho same timu tnf»R ..mu.   W^        *. 

,i,    '   ,,--• .•»"d" wüt cd to training pi-ugrams fui 
,, t  i,. r, v thp r»r.wi>ioDment of ita own technicians at all lovely, ,-ui the ..<. vi.iopm 

„Uff th« FxuL:rimur,Lul foundry adopted two criteria: (i) 

t.nhnicians rocr..U,d - - have no or.vious oxpori-nc. 

ta .void th:: inflar,::- nt m-.d pratico« uh»,l. prewil.ü 

in i„du.cry nt rh,t t— (Li) l«*rnin9 »hould »a acco«. 

pllsh.d -.» -*.«i-"i l-opla — taught uy doinu. and not 

Ju,t. bv i,-rnlno hoy it should bJ cl,-. A« motioned be 

'foro, thi* second criteria hu- H.nn tne rcajor guide-line 

fül stofr dG»eln«mpr.t i,- iPT over -.inr«. 

Thü results uUtained by the Experimental 

i.  * • „,. fht il.'>rin^"f"3 «•''' ^orinrn  methods 

*  ,„-••  • .... f.vturö in promotjnq  tho pr£ 

9raaa of oui fuui.ury industry, r..:-w*ral engineers and tech 

niUans, trained  in IPT. Pi"V«d a mnjor rola in moderni- 

siez PUH, unü.u-1-kBn by industry or in tho elaboration 

of projeta and implantation plans for new foundries. 

Among these it is worth mentioning the ne« maintenance 

foundry of Companhia Siderúrgica Nacional (CSM) and that 

of the steel foundry of Companhia Braaileira de Material 

Ferroviario (CuBRASñA); the projects for both these new 

foundries ucre developed by American concitino firms with 

technicians from IPT as advisers. The pre-project   for 

COBRASE U.8 developed by a group uith IPT technician, aa 

majority. 



3.2     He J n - »• Uli/ U :: 

in   mu>\y   ¡n-,r.jnt • i (... ì • i r 

u 

-, r 
•J    i      -"W" •   1.   i    ' • : 

tí'illurgy   fj J /int..   h;u       r¡ i. f f 

tier, proceses due to P^ul, dt ; t. ol nf f„. fir.t... . 

mited S,2B of d«p0flit!:|ür to iúi:ttl ,ondUu^ su< *f "/~ 

v.U.bilit, of • loUrical poWürf fluxPSf fu,.lf ^ ^ * 

than n.caaaary to adapt cl.aeical pmM8aC tu tr• "• ^-u 

liTltl«. of  the  local  condition,, or  to  d.v,iep „Pg W\Z 

tions.   IPT  had   to  davelop  both     adaptation i     • 
tions  to contribute to  the extraen i,. m, .•   i. 

ticular of iead,   coppnr, *nd mckol. 

An  initial  problem  round yh.-n uonsidnrinn 
lead and „pp., piMt, or  Umitü<¡ Mp,lt,inCiil> 

to the ...a Size of the deposits, i, the ..nterin« pro 

""' " " necB"«y to adopt , aoluUon oaBej an lnU,, 
nU*«rt fumacea. requiring loue, inUuU iBwstm>nl „itf 

having greeter flexibility to recoil Ch„8.t „. »..rv.no 

compoeit.cn in  „»Koc-i or contino«, Ouighl-i l.,yu .- 

clune.. IPT planned, installed,•* operated I ron, V;,j ," 
W« a pilot punt for ,,,.„ ond ,tl|(„ ,n fcpijj jn u^ 

SUt. of Sao Paulo,   uhl,h  prüdUl„a ,ppruililllilt , . 
month  of  refined   loan     TK, rorined   lead.   The experience  acquired      aUnwo 

IPT en91neere to design, mst.J, end operate th., i.-,..,,.., 
Plant Uith intermitent Mo« rutnit„ „, ltap,uil> UiU|' ,., 

unita and total eipor.it,'of 2S0 t/d.y. Ina probi»,, „, 

the quality of  the »inter  produced and it.  „ntlu,      tu 
the operation of  the  fumarne  „«* «  -  •> fcne  rtjrnaces and simplu       reductibility 
teste uere solved. 

Another baaic proble« in thu operation of 

shaft furnaeas for tha production of lead, tin. and ;oppor 

is tha knowladoe of tha fluidity of 9lag8. Thi* „ p*rti 

cularly  important  in  the  production of copp.r  fro.    Cu?0 



. i?; - 

«intar, in ardur to maintain the temperature «ta minimum 

te avoid the «i«iuikan«outt reduction of roO. Thu studieu 

suda at iPI rusuH-d :n IU, ruductiun of Cu.U tu preduce 

copper with leso than 0,5* M and O.u* ru in the slag, an 

wciUont rusult whan ^n, idr-ring thu u«uul content of 

iron in tho copper obtained by this procès«, 1 to 3%,and 

ih« loaafcs in copper, 3 to 6* in the slag. 

The problems related tu lead oxtraction •& 

taliurgy, including thu rocovery or silver, tackled by 

IPT warn particularly complex due to the high  impurity 

contant and variable composition of the urua to ba prÄ 

ceaeed.nhicb cama from mines in the ftibeir* de Iguape V± 

lay in tha Stato of Sao Paulo* some of those oros had high 

Äa, SU,and Ag contents and others had «odium Ag and high 

Cu contente. Tha several stages of the extraction and re. 

fining proceti* were studies r,nd «any original solutlona 

round, auch as« 

a. removal ot rapuor fro» lead» the proccea dovelO£ 

«á reduced S on&umption fror 2 to 0,2 kg/t 

•nd produced a no«-oxidized drosse, which 

rould bK trusted tu produco a »atte of high 

tu content, a spaisi, of high Te and low Pb 

contents, end Pb jf low As and Cu contenta, 

b# removal of As, Su, ano Sn from leadt by tha prft 

eaaa deveiopad,lead with 4,3% Aa could be 

economi cally treated. 

c. recover of Ag and Zn» the prccaaa developed to 

concentrate the Parker cruets resultad in 

the absence of oxides which would interfere 

with subsequent processing, allowing several 

innovations in the treatment of these crusts 

to b« successfully employed. 



The  problème  or  nirkei   nyf-r^«- ,.   , 
are  mainly  relatpd   ¡-n   tur   „   *. , yy 

±7   Placeo   i.o   the  naturo   jf   tho  nrvir^ 

concentrate. ThB  hvrt„„,.,   . , -"Punible to 
Ihn  nydromutallurgic.al  pro.-sssco  doa-nd 

upon  lou-cost ammonia    „hi,.!, «"Vena 
cation „f ,!, °n,a'   ghlch   is  incompatible uith   thH lu 
cat on „    the mines,   pyro..0tanut9íCa!   prat,0SBC ' 
on    c uction at  hlQn  tompüratulV!i  in  „.„.^ 

bon an      e uctlon or lil¡Mn)  u,o ^ ^^ - 

*'k
P" ir0n yith " «"— of   30* »i,   l  to 3* c  and si 

whlch require a compi«  ratinine proce-     rt , ...  „ 
«loped ln  IPT QavD intote.Jtiog  r0BuU3>auch aa¡ 

d* 

a. refining or nickel  pirj iron in BlgcUic  ^^ 

containing 2% Si and & t 'tu pioduC(J lr£m.n. 

ckel of  low C  and Si  contants. 

b. direct  production of iron-nick*!   ,1 th up to 74,6* 
«i and les. than 0.1* c and 0,04* Si Jn eiec 

trie furnace by appropriate control of th¡" 
reduction ructions. 

c production of „tt.. from „„, uith i% Caan<¡2% 

»i. "amo the ro.idua high in fasi of the 
proceaaing or coal  .rom Sonta Catarina. 

3-3   «utoMhu. irTrí--ir'-rv 

du-.     •     .    BOr"e thB inst«iiatton of  the automobile in 

ZI       i; 8r"U   IPT h8<i <«"*>« ths «"••""„ or a^ 
fÔundlt r  8nali'EJS b,8ed °n a aOÜ"d      -tallographic 
found, ion. .Experience Ua. built up through  the    Lamina 
tion of component*  brought by ford,  General Kotors,     and" 

the Technical Police,   interested in investigating road ac 



oidentíi;  information about the behavior in seri/ice of 

components such ao axles, transmisión aystomr,,  gear«, 

springs, etc mrlcr nur .-ondi t.i on:-: uas thuo being accumu, 

latea* in IPT. 

In Ì94B, Tor the firat time, an attempt was 

made to produrr Locally automouila components with a ce* 

tain deqrue of concern foi quality. Ford tried ta produce 

external shaft with SAL 1041, ¡¿tnel snailou quenched?  e& 

périment wura being conducted simultaneously in the  USA 

in an effort to substituto alloy steels by carbon stasia 

properly treated t-> u!.^: the right distribution of rss¿ 

dual stressas in componente rubmited to bending or tO£ 

oion. IPT participated in thi:, effort in Brazil, helping 

to plan the oxpori«w;r,to, supuruioinn. the ex ecuti on, «nd 04 

ving laboratory  uupport for th« examination of thetfsafc 

ed samples. AfU-r the iniUal .ii«.-.¡>r<m!Ua,-:  results, a S£ 

lution   W;IL-    íound ui.ing SAF. 104b ateolo  and  adjusfc 

ing proporly the r»uat-tn:ütmBiit conditions. This procedg 

re io ubud to this d..y by Braaeixoti in Sau Paulo for the 

production of external ühaf4s for trucka. 

Tho first two automobile industries to be 

installed in Brazil wer a WJ Hy« Overland of Brazil to prg 

duce the Anro Willys and the 3eep, and Vemag-Auto atonto 

produce the OKU. 

Willy» Overland requested IPT collaboration 

as a laboratory and training conter. Willys in the USA 

had many suppliera with whom Willys do Brasil had no agree, 

mento for know-how transfer and thuc many problems tf«rs 

found due to a lo.;k of drawings and detailed specif Us- 

tione. IPT studied the fabrication procedures of many cog 

ponents, mainly for the utoering and transmi ssion syeteme. 

The Pletallogruphy Suction received samples from different 

American supplieru and developed an «intnlliireneo" mirvio« 



to eat ato I i ah their »Bihancu ;mú ptrf orm^c. lharjcte 

risties through a suc»* u, to.U ;u,h ,.. impdl t, bef~ 
mg» tension, etc.; th* saeples u,.rc tnpn &utlflutUd t0 ¡ 

«•tallographi¿al examinaron 10 ü.t.rim, tne f ^br i • attor, 
procoss. Through this «ethod it ya. possible to solaci 
th« best fabrication procedures in t^rmt, or quality, re 
liability, and price, end local production wa? initiated 
folloying these procedures, 

'¿Y the time Jiliys n.as oe.ng in&tniied in 
Brazil it was very difficult LO rind peopi* trained in 

laboratory techniques. Practically every engxneer end tech 
rucian hired by Uillys Tor its laboratory, technical a¡ 
• latence to suppliera, or product engineering départaient 
•»• trains in IPT, in programs üirect.d to Uilly.« need.. 
V«y few general courses uerß 9iwtìn, training uas v«ry 
specific, aociM.pu.hed mainly in servii, under IPT«. su 
parvision  and  using  its   laburno. 1er.  whenever  n«i;essary7 

IPT also rollaboratud in the dovelopnent of 
local suppliers, since, by that Urne, th.ro u«rc very tvy 
industrie, tapable of prcluning autosobüo coapunnnU w>th 
acceptable quality from drawings and epoti f dations, fo 
reign technical assistance could be u3bd Uith Urn i ted au, 
«••• due to the totally different condition, prevailing" 
in 8ra/ii.   One  interesting  cas*   to  illustrate thie 
point was the design of foundry patterns for tne Willys 
foundry. These w*re ,ado in aiunúnu* with a hard Uopoel 

Uon of chromium and  worked quite  well  .in the    n¿;<. in 

Brazil thos« pattarne worn out vfcry quickly. A study da 
veloped by IPT ahowed that tras u.s ,.aU*od by a difieren 
ce in the morphology of the sand particles uhi,h uere añ 
9ukr,     instead  of   roundt-u as   i(,  the   «:;.. 

The collaboration with  Va«aq uas  also in 
three Min areas*   the  laboratory,   the    product     ungine^ 
ing  department, and   technical   »*«*«*   ««.   *.„ *, HIIU   %oi.iHij,„d¿  t§ai8t«ncB to suppliers* 



in winy -— th« i:oll»boratiün Had to be 

yü«n »nur, extent vu th.in m th. —e of Uili.ys. A general 

lack of detailed apee ticat, una wao ala» feit but avan in 

the use« -r.*rt these uerc available they refarad to 01« 

standard« and hardly any material produced to these at «fi 

dardn could be round in Brazil by that time. It waa than 

noreeaary to develop a systematic study, component by coft 

ponent, start inn from tha vital one,. Since guaranteeing 

supply in email quantities uaa also a problem, it was n& 

cessary tu develop * or 6 posible deviations for  each 

steal composition specified and to study the correct heat 

trnatment and th- mechanic! proporle required to o£ 

tain an equivalent or botter p«rroraan«:a for the locally 

produced component. 

Anothar problo» that had to be faced was 

that oí re-d«*igninr, tho outpen^ion syotus of tno DKW to 

obtain aceptable ,-ur. nraonce und,; ,:h, pour conditions 

of our tuade und the i.o«mon practU, of ovor-loading the 

wehicle. This probi«*» u** nu, ,olv,u ^ foraigr. technical 

soaiotancu .nü <t ua, n,:r,,y IVr 1P1 to redesign the 

ouopen^iun syotcm b«cd on it, previous experience of 

failure anulyí>i¡¿. 

When the uth-urc automobile manufacturers ca, 

me to Seo Paulo, like fed, General Motors,  Volkswagen, 

the generai aituatxon had change»; qualified  supplim 

Lou3d b* found and technical pnople with exporiance hired. 

Thaaa man^t^ro,   hoover, ue«d ÎPT for laboratory awfi 

port and training. 

Suppliers i-ould bu found which could guaran. 

tee a curtain lU»l of quality and uniformity in thair 

products, but the ñau manufacturer« had littlo knowledge 

of the conditions in Brazil and wore reluctant to adopt 

donations. IPT hau to collaborate with the auppliera to 



help  them meet   the more  ctr-'nafn»   -o*.    r 
j„     , 'Mafn"  specifications    and    to 
develop prop.r   production   and  -cntrri   n , cjriu    .cnt.ruI   procedures. 

th. n, H   .-  Trifc teLhníCHl ^ist^ce 9¡„t,„ tp „iüar fQr 

,*'"" °r PiEt0" rin»'. •»""«« bore iinars>Ênd 
•th.» o..t.x,„n .oW«.„t. i..n.x..pla. The p..bl^ 
of producing hinh-auaiitv -««•   • p      iBi 

•aoravat.rf  ! ? ^t-iron P1ocB(,   in Brazil yae 
aggravated  by  a  lack  uf   homonenoitv  *n  ti^   ,-. „ j„ v jc-.i«-4,i.y  ¿n   tno   pig     iron and 

. ;;:rnce* vound kr-ui"-°r th* »-^ - 
old 1       ir0n UhiCh dBnanC'U a el0»° «»"t«i to 

in turn, uould hecomB .ofl during h„t treatBent_     ' 

city »„dui« obtalntd ühen . lar8p miumo or        ; 

ZZI     ed t,,rou9h thH USR
 °r * •— «««*.i«.r 

t,„ „„.,      H  
Th8 COil,,bor"ti''n -'«" the automobil, indu. 

Í.L h    
many lntìiT*"-1 b[,nems-3tudi- -»• -"--»- t.k*n   *«„ UBre hllpftll     t0  th8 o W|te|. 

I"    ^/"f— -   directum, in     ,„,.„„ 

iDPMnt of a  test „thod  to  Bvaluate the f.tig,,.      esis? 
t«c. or »tuh ..!.. basod or impaa ,.bUt.J        ; 
centrai p,...teM for col-.rallw| deBp.drauing J^J 

„.„      , °f  i"r5"' U"1Ue  t0 the »»»•'iii»n   inauatt» in 
cT "LU"  at

1::  th8 •»••"»"' *• tr«.r„ th. .»p. lw 
th.Mi    -    I ""  """ °f * Cl°" »»-«-ti«, to 
Î1.    Í        Ç"° Br"ilBi" d« «"••» TlcniC.a   in th. d„u. 
lop.ent o    .t.nd.rde for alloy el.. * 

Aron,  test methods,  etc. 



íMuLMMSSS* 

IMI'y f! voluti un in more» rnccint years has 

boon nerUod by en ¿icraai^inrj participation uT industrial 

contracts in its curned ìncom«-. »H the pruaunt time IPT 

has 91 of those contractu with industries fra« several 

•actors: Uood and Uood Producta Inciur.try, ftetailurgicel 

Industry, Mechanical Industry, Naval Construction Indu¿ 

try, Ceramics Indu&try, Rubbnr Industry, Civil Conetru£ 

tion Industry, etc. The evolution oí ÍPT'- earned ineome 

in racant years reflects this facti 

Year 

1969 

19 TO 

1911 
19T2 

im 
(eotim.) 

Earned Income 
USI 

333.200,00 

705.000,00 

-.130.000,00 

2.233.000,00 

3.340.000,00 

Teats end 
Analysis 

%  or* ear nod 
incesto 

b03f 

SO',* 

4ÍÍJÍ 

ài of 

Industrial contracts 
•nú  technical assis* 

tanca 
;£ of earned income 

40>' 

J0$ 

bb* 

70* 

Since ¡MT docs r.ut *et of ricial ly on banalf 

of the Uovernment, and is nut in charge of any official 

inspection activity,it hn& no coercive) powar. Tharafora 

thia increasing interaction with industry reflect» IH« 

acceptability or its work and irr walue for the insili»« 

triti community. 

The abBolu.P increase in its earned incorna 

is also important, from thy examplos cited in Section 3 

one oan Dee that a constant in IPX*s contribution has 

been the supply ol trained person.iel to industry. Inmsny 



»»-riotía this ttfpraaüntbü * pr,.bi,-n tu t.»,« Inoli tut.: Juo 

to thtï larga tum-ovc: 3r1(j tNe- uuntinujny r.«r-e.isity tu 

tram row .tatf, but, ,P yt-r.eraU it h.-t: ^ou-it;*.- Lun.it. 

TU«nc«a ta thy industrial deu.ilopnirnt. h--iucwer, a .-.urioua 
problem may appear when this if, a ono-uay flou process, 

i.e., when the inatitctr io not „ale tu attract tramad 

people fro* industry to bring n^w idea?, and experiences, 
thue  suffering  thu   ill   effets of   •• ;n-trending", 

Th* partial utilization of ita warned income 
to competa, in tarins of salary, for highly qualified pr¿ 

faasional» is one way to increase the instituttfscapacity 

to Maintain its vitality and active presence in the induj, 
trial environnant. 




