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I. n~·rnom:cTI0~r: 

1. The relatively highly developed and diverse industrial base of 

Uruguay is recognized by the Government ~s one of the best economic assets 

of the country, with excellent potential for growth, particularly through 

the "J>romotion of exportation of industrial products. At the same time, 

the country is importing considerable quantities of capital goods and other 

industrial products that, given the proper assistance, could be competitively 

manufactured \·rithin the country for its internal markets as well as for 

export. Since a healthy foundry sector is one of th~ critical, fundamental 

industries of any industrial economy. the time was considered opportune to 

assess the Uruguayan foundry sector as regards its capabilities, i.e. level 

of technology, existing capacities, its "state of the art", etc., in order 

to determine whether technical assistance to strengthen the sector would be 

advisable. It should be noted that very little information on the foundry 

sector of Uruguay wa.s ava.i lablc. 

2. Consequently, it wa.s proposed to the C-overnment through the 

Office of the Resident Representative in UI"J.t;UaJ in the letters of I·tr. Koenz 

dated 23 October 1978, and of l·1r. Sza.ka.l dated 24 Janu?.ry 1979, that a 

prep:uatory mission be carried out .to a.ssess th~t status of the foundry 

industry in UrugJ.a.y and the need for technical assistance - if any. The 

official Government request was transmitted by tl::~ cable 361 of the 

Resident Representative dated 28 I·ia.rch 1979, ba.se1 on which Project SI/URU/79/en: 
was approved and conseque-ntly the preparatory mission was carried out from· 

8 to 12 October 1979 jointly by Mr. L.Bi~ tz, Acting Head, Factory Establish

ment and lfanagement Section, UMiro and Mr. J .Shan!, Found7 E:c.iiert in 

Rosario, Argentina., under UUIIX> Projr.ct DP/ARG/78/004. 

3. A number of meetings were held t!uring the mission with Covern.'Dent 

--··~ficials and two meetings with industry members of the foundry sector, of 

which the second, closing session on 11 October 1979 was most important in 

that the findings of the mission were discussed a%d the concept of the 

technical assistance jointly developed and agreedu9on, as described later 

in the report. A tota.1 of 8 four .. dri es were vi si t!d and information gathered 
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through discu5sions \·;ith the o\-mcrs and mana.gcmP.nt staff of the various 

enterprises. Apncndix I lists the n~~es and titles of Govern.~ent and 

lRIDP officials participiting in the discussions a.'ld Anncndix II lists 

the foundries visited a..'ld foundry people met. l·tr. Sh<!nd has also 

transmitted a complete set of copies of the technical rep~rts prepared 

in Rosario to be deposited at CNTPI and be accessible to fou..~d.ry 

operators as these contain infor.i:~tion of real practical interest to them. 

The findings and conclusions, recommend~tions and the concept of the 

proposed technic3.l assistance is described in the foHo\·;ing chapters. 

Special appreciation is due to lfossrs. Crespi of the IDIDP Office and to 

I.tr. Perez Centurion of Industry and E.'riergy, who arrant;ed schedules, 

accompanied the me~bers of the mission, and provided assistance during 

the numerous meetings and visits. 

II. FIUDIHGS: 

4. It was noted with interest that practic21ly all foundri.es, with 

very few exce;tions, h2d extensive rr.E?.chining operations, mE?.king and selling 

the finished parts (e.g. valves, cylinder sleeves, etc.). While they were 

their O\·m customers of their foundries, nevertheless they all supplied 

castings to outside customers as well ~nd wished to expand their business. 

In all cases the machining and fabricating op~ra.ticns appe~red to be 

running excellently, ~d th no problems reported. This performance of the 

enterprises was indeed impressive. 

5. As regards the technoloM ca.1 level of the foundry sector in 

Uruguay, the following was fou."ld: 

a) pattern ~~kinP. is a well developed skill in the country, with most 

foundries having their o~m pattern shops. \s the mission w-is told 

by foundry o~mers and technical staff, there are also excellent 

outside pattern shops supplying the industry ~nth all its needs. 

(The mission did not have time to inv~stiga.te if patterns are also 

made for export, but this potential dese!'V'es further attention 

in that it \-rould be a very hic;h value-added .export item, worth 

Government $Upport.) 
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b) As regards raw m~terials, ferrous sc~p is in sufficien~ 

supply, thanks to the wise Government policy prohibiting 

the exportation of scrap iron and steel. The mission was alzo 

told by all fo\L'ldry' personnel contacted that there is excellent 

and plentiful foundry sand available in the country. The 

impression was gained, ~owever, tha.t ·practically all other r.J.w 

materials {i.e. alloying materials, sa.'ld additives and binders, 

etc.) a.re being impo!'ted as these are not r.ianufa.ctured here. 

Even bentoni te is brought in from Argentina, although this 

m:iteria.l might exist in within the country as there a.re a. number 

of brick rn!lllufacturers using local cl~. 

c) By far the most corr.nonly usec metal meltin~ unit is the cupola, 

using. either irr.;-orted coke or 'ocall:r m3.nUfactured petroleum coke. 

The prices for coke are high, i?. the order of USS 400 per ton. 

No foundry uses ve&etable charcoal that might be considerably 

cheaper and \-:ould truly be an "a.ppropria.te technology" in view of 

the re.w material potenti:?.l of the cou.'ltry. Some foundries operate 

small size arc fUrn~ces and several fou.~dries plan the purchase of 

induction furnaces in the near future to make high quali~y (st~el) 

castings for internal use (i.e. import substitution), and also for 

planne.d exrort. 
.. 

d) While the melting technologies are prcperly used and controlled 

--=-

as regards its mechanical aspects in co st foundries, the met a.11 u:rci ca. l 

control of the meta.l is mostly "by rule of thumb" and consequently 

products frequently do not meet inte:r?Jational specifications 

(common in the industrialized countries) essential for export. 

Only one foundry of those visited has <!I very modern 

spectrophotometer, and only few others making special products 

maintain sufficient metal control. T~ reason for this lack of 

metallurgical lmow-how seems to be th~ there is nn metallurM.c~l 

curriculum in the universi tv prol!mmme e.nri there are simnlv no 

trained a."ld exoerienced fnunrll"J metall111:rP..i.sts in the country. 

This is a scrio·1.1s handicap for the development of the industry and 

needs ureent attention and correction. 
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c) J-lold and corP. m:ikinl! techniques used in ir.ost of the foundries 

visited are rather antiquitatcd, essentially relaying on gree~ 

sand moldinc and oil sand core3. Some of the fou.."ldries, hot·:ever, 

are using more modern technologies, such as shell ~olds and 

cores, silic:i.te-C02 t~chniqu('s, as well. Overall, there is far 

too little testin& and control applied in r::old and core makinc 

operations to cct best results. The n:ost missing element appearn 

to be: the lack of ava.ilability of infoma.tion (i.e. books, journals, 

technical papers, suppliers information, etc.) on modern molding 

and core making technolo{!i.es. In spite of this, hot:rever, the le-1Tel 

of workmr...."lship is quite hi&h everywhere seen and tradition is 

compens~ting to a great degree for technological shortcomings. 

f) All foundries visited practiced only floor tolding 2..lld c~stin~, 

a rather serious shortcoming as reg:?.rds obtaining higher prod~cti

vity, space utilizati~n, etc. Conse~~ently, all sand is handled 

by hand and there is no mech~~ization in this are3., although at 

relatively low ad.ditiona.l investments considerable improvements 

could be ma.de. It seems th'lt there is a. &eneral lack of modern 

foundry layout and industrial engineering know-how 1 resulting in 

inadequc:.te foundry wor:!r or(i"....niza.tion practices • 
• 

g) Fettlini; ~d cle:l!linP." o"Oer2.tions are r..:dimentary. Simple vibratory 

shake-out ta.bles a.re not being used, DJ>r wg,s any zhot blasting 

equip~ent noticed, although s~me plants use simple sand blasting 

quite effecti~ely. (This is not a.llow~d in most industrial countries 

because of worker $. licosis danger.) Tllowledge of moder techniques 

in the general area. of fettling and cl~ing is lacking. 

h) Finally, and in the opinion of the mission, far too,little "Drocess 

and gua.li ty control is being ca.rried om-, tha.t is absolutely 

essential to m~ke the industry internationally competitive. 

6. As regard.s the intnrnal cn.stinl".'S ma.rktrt. the time for the mission 

1'7as far too short to come u:r with a. reasonable ?:Ztimate. The individu<?l 

foundry owners and operators gave widely varyint: estimates, between 3 and 

10 thousa.nd tons per year. This was considered far too low by the miszion. 
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Based on the production dJ.ta. supplied by the foundries visited, a 

reasonable average figure would be 25 tons per month per foundry of 

ferrous production. Assuming that the quoted 42 fou:'ldrics opera.tin~ in 

the country is correct, this would a:nount to approtim.1.tely 12,000 tons 

per year ferrous castings production. Based on international data and 

cornpa.rison, however, this seems to be still very low, considering the 

standard of li'\.rint; in UruQ.1?..y. It is the esti;;iate of the r.iission that 

an internal casting m:>.rket of 20 ,OOO tons pe~· year is a :::iinimu.'11. It 

would be very much \·:orth while that the Government undertakes a detailed 

market analysis to determine not only the quantity of the castings ~arket, 

but also the existing and potential product mix. The value of this m~rket 

should be well oyer USS 10 r.iillion per year, certainly justifying Government 

support to the industry at least in terms of technical assistance, establish

ment of c0ntinuous foundry tr~ining courses, etc. 

7. The develo!)::-:i:;>nt of fou..'ldr:v technic?.l r:erson~F?l is totally h.cld.ng 

at the present ti~e C?r.d there are no tecru~ical foundrJ training courses 

being offered either at the university or lower educ~tiona.l 1 evels. 

8. A number of foundry operators also requested assista."'lce in foundr1J . 

products exnort ~~rk~tin~ (~arket \dentification, contacts, etc.). This 

was, ho\·tever, considered oJ.tside the scope of the prese':'"lt mission and the 

proposed project. At the recommendation of the representative of the Ul~DP 

Office, it \-:as a.greed to forward this request to ITC for possible joint 

UtHOO/ITC cooperation and ·will be followed up sepa.ra.tcly. 

III. CONCLUST )!TS AND R~Q!\.;t.I~.fDATIO~rs 

9. The overall conclusion of this preparatory mission is that the 

state of technology and level of know-how of the foundrJ industry in Urugu.a.y 

is qui tc good, albeit mostly somewhat antiqui ta.ted. The level of operating 

personnel is excellent and foundry practices are carried out tnth care and 

artisanly expertise. Rut there are areas of serious de~iciencies that 

should be rectified as soon as posr.ible in order to have the industry 

perform to inteni~tional standards and to improve its productivity. 

---
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This is not considered by the missi'n to be either too difficult a tazk 

nor too time com;uming, assumin{; the required assistance is provided. 

10. Specific"1.lly, the follouing is recor:".mC'ndcd: 

a) the first, and most important need is for technical information, 

and the establishmf'nt of a. Foundr.v Libr:-.ry a..'1.cl !!'lform~.tion 

Centre is m~datory; - . ' 

b) The Jmoi!ledre l~"!el in foundrv met2nurF.'r h:!s tc be r~iscd as 
-

quickly as possible, and the strengthening of tne respective 

educational facilities at all levels (i.e. university, trade 

schools, etc.) is essential; 

c) A Foundr,r Technical Labor~tor:v should b~ established to be used 

for training, tech..'1.ica.l services support a.11d qu~lity control; 

d) lfodern foundrv "Oroduction t~chnolori"!s a:id nra.ctices should be 
'" 

introdu.ccd, cor:i:ne:isur~te i:ith the size and na.ture of production 

of the indhi.d.ua.l enterprise3. P.irticularly modern found.ry 

industry engineeri::'l.G concepts, r.iolding ~d core making techniques 

a.~d melting pr~ctices need attc..'1.tion; 

e) Process e-"ld O".l?.lit:v co:itrol nr~ctic'?S in r!'ncr:i..l should be introduced 

on a more intensive a..'ld bl'Oa.der scope in all foundries. 

11. It is further rcco~mended that the Foundry Library and the 

Technical Laboratory are located on the same pre~ises and not be separated. 

The actual location of this facility, however, should be a decision of the 

Industry and the Government, be it at the University, UTU(l), LATU( 2), or 

any other place. 

12. The organization and institutionalization of foundry and 

metallurgical training courses and educationa.l opportunities should be 

determined during the implementation of the proposed technical assistance 

project, using the advice and inputs of the foreseen experts, who should be 

the initiators in this matter (and are expected to conduct sach courzes 

as part of their duty). 

(1) WorY.nrs Univcr:::;ity of Uruguay. 

(2) Uruc,unyan TP.chnolo~cal Laboratories. 
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13. The concept of TCDC should be e:o...""Plorctl and uti 1i zed to a 

ma.xl.mu.rn erlent, such as starting ..,.:i th the training of foundry personnel 

at the laboratories of the Directorio Asesoramicnto Tecnico in Rosario 

(ArGCntina) that \·:as estc.blished a.nd is being ;;_::;sisted under mtrro 
Proj~ct DP/ARG/78/004. This 1:ould help to provide inputs im:nediately 

to the Uruguayan foU.Yldry industry, before the planned projects start. 

In order to start this programme going, it is recommended that an official 

of C!lTPI together with one or more representa.tive of the foundry industry 

visits these laboratories as so~n as possible to gain first hand imprcssioa

and to.pl~ the actU<:Ll training activities here. Naturally, any other TCDC 

support p:>ssibility from any countrJ (e.g. Brazil) prior or during the 

implcmenta.tion of the project should be explored. 

14. Finally, ).t is recomm~nded. that ~-!hen a.."ld if the proposed project 

is implemented, the Association of the Uruguayan FoundrJ Inci~stry also 

bears at least sor.:e of the costs and that it provides the necessary counter

parts to the experts and allo· .. :s in-pla."lt demonstrations conducted by the 

experts, if this does not icpa.rt on their productivity or internal security. 

IV. THE PROroSED P20JFCT: co:·TCE?i' "AHD INPUTS 

15. In view of the findings and the recoir.:ncnda.tions prcs~ntcd in the 

previous chapters, the concept o~ the proposed technical assistance is 

rather straight forward: concentrate on the mo~t cri tic<?.l and weakest 

technolo{;ical areas of the foundry industry in order to improve these. 

Firstly, ma.kc available and easily acceptable technical infor:nation to the 

foundry sector. Simultaneously, improve fou.."ldry metallurgy know-how, 

followed by improving and helping the modernization of foundry production 

technologies and practices, including the introduction of production and 

quality control practices. Finally, initiate and help institutio~lize 

foundry technology related training activities in the count?"IJ. 

16. The specific components input of the project, as discussed and 

agreed with the representatives of the foundry industry of UruGUay are 

proposed as follows: 
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a) Foundr; J.i"t~llur.cist 

to providP. advice to the industry; 
to conduct advanc~d level fo\L"ldry m~tallurc:Y 
courGcs to industry staff and university 
students; 

... to teach lou to medium level practical 
foundry courses to industry personnel and 
trade school students; 
to advise on and demonstrate foundry 
metallurc.:r testing techniqu.es. 

b) Foundr.'.r TcchnoloP"ist 

to provide advice to ir.dustry in all areas 
of foundry process technologies, i.e. melting, 
moldine, co:-e rn!tki!lg, fettling, la.:;,,ut a."ld 
industrial engineering, etc. 
to conduct specific courses, as needed in the 
above fields; 
to advise on and de:r.om;trate foun.drJ process 
control techniques. 

c) Bnoks a~d ne~iodic~ls for Librarv 

d) Testinr- Ect"~iP~ent 

for sa..'1d testing; metallography; 
analytical chemistr-j. 

12 m/m 

12 m/m 

s 15,000 

s 40,000 

16. The total cost of the prctject is estimated at USS 185,000, 

having a. duration of 18 months, with the fou.'1dz-.r metallurgfrt as the first 

input a.'ld the foundry technolo{;ist a.rrivin& 6 months l.itcr for a ~ month 

overlap. This is thought advanta~eous in order to extend the duration of 

expert aszista.nce a..11d to allow more tir.ie for training of nationals through 

lectures by the experts. 

--~~1 

l 
I 



APPF!'JDTX I 

OF?ICIALS iffT DURH!G F:>tflTDRY PRFPARATO?.i !HSSIO'H 

( 8 to 12 October 1979) 

1. Sr. F.l:fo.s P~rez, Sub-Secreta.rio, J.!inisterio de Industria 
y Energ:fa. 

2. Ing. Remigio Gab:ln, Director de Industrias, ?-tinisterio de 
!ndustria. y Energ:fo. 

3. Ing. H~ctor E. Ibarlucea, Di rector General, Centro ~faciona.1 
de '.i'ecnolop?. y Productivid'!d Industrial - Director del 
Proyecto: "Indust riali z~cion del Minera.1 de Hierro" 

4. Ing. Angel Pere~ Centurion, Ingeniero del Proyecto: 
"Industrializacion del ?olineral de Hierro", i·~ini sterio de 
Industria y Energia. 

5. Ing. J.~arl'a. Ema. Vi ller.iur, J efe del Proyecto de Industria.lizacion 
del Mineral de Hierro, I-!inisterio de Industria y Fnerc;{a.. 

6. Sr. Pierr.e den Baas, Representn.nte Residentc, Prog!"!>...r.ia d.e 
las Naciones Unidas para el Desarrollo 

7. Sr. Juan Carlos Crespi, Jefe Unidad de Progr3J?la.cion, 
Progra:na. de las rfaciones Unidas p:?.ra. el Desarrollo 

• 

8. Sr. Gregorio G~rc1a a~rcfa Peral, Coordinador del Proyccto 
URU/78/001 "Asi~tencia Tecnica. Integral a Fmpresa.s de Rama.s 
CJeleccion:Lda.s. 



APPFNDIX II 

FOt.mnnr ENTF.F.PRIS~S VISITFD nm PF:n~~rs ?-~ET 

JJURING P2l7:P:'\.R·\TORY t.:TSSIOl'f 

(8 to 12 October 1979) 

TSAl<OS IiiDUSTRIAS r:AVALES 

Rondeau 2023 

Ing. Julio Valbuena 
Ing. I.uis Gzi.rci'a Fi Eberto 
Ing. Jose L. Aguerre 

FUilDICIO?I TROY 

Pedro Cel~stino B~uza 4725 

Sr. 
Sr. 
Sr. 

· Sr. 

CI?IOCA S.A. 

Francesco Cinquegra.~a 
~oberto Peralta. 
Lazaro Deihizian 

, i.:. 

German I:iunoz 

Cno. C. Ra1z 949 
lfart!n Garc:La 1232 

Sr. Lui~ Rodrf guez 
Sr. Omar J. Rosselli 
Sr. Antonio Jose Terra 

FABOSA S.A. 

Za.pi can 2720 

Sr. Luis Rodnguez 

MEYSI HF.I'ALURCTCA Y SIDFRUROICA S.A. 

Hilario Cabrera 8673 

Ing. Lugo Mei lan 

EL ACEP.0 S.A. 

Av. Islas Canarias 5140 

Ing. Lueo Meila.n 



,._,. 

CR~TRO:.!F.TAJ, S.A. 

Dr. Roberto Koch 3829 

Ing. Ind. Amin Nakle 
Sra. F.dda Benas de ?Ia.kle 

FUiiDICIOU n:: L.~ U T E · 

Santa Fe esq. Hendoza 
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Ing. Ind. Alfonso Gaggero Orozco 
Ing. Eduardo Lagos LOpez 

ATMA S.A. 

Ing. Jose Serra.to 3488 

Sr. Alejandro Berga.mali 

FERRO PAY 

Instruccione~ y S. Pereda 
Pays:!.ndu 

Sr. Americo Depauli Arin 

- - - - -
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