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Three levels of foreigm emgincering training programmes based o experienece

soquired ever the past tweaty-three years in ietallurgical Engineering are discussed.

They are preseated as possible guides for these Persons who may beceme invelved fa
making the deodsions cencerning the training of ongineors and eperaters, whe after
their basio training, will be able to cssume respensible pesitions in o new plant

or perhaps an expanded steol industry in their home country. "Shert Term, Combined

University - InPlant Greup Training (Level "C") Progremnes" are compared with
"Geverament Prometed Training Programmes Within the Country" (Level "B") and

"Regular University icademic Training Prograsmes" (B.8., UeSey Ph.D: progremmes
Level "A") where "spin-off" pessibilitios oxist,

Illustrasions of all three levels oite $he sdvantages, depth, seepe, and 1imite-
tiens of cach type of programme. Some omelusions are presented aleng with recemmende~
tieas oemcerning the use of short-tern university programmes for engineering tralning

supplomented with in-plant sssigaments and pessible fusure graduate studies for oute

stending students who complete this shert-term programme. This paper outlines the
eritical need for simultanceus onginecering educatienal training which sheuld de
oounled ¢o narallel the growth of the nev iren and steel operation in developing
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1.

Vhenevor decisions are mode to stort building o new steel plant designed to
apply modern technical practices in doveloping countries, considerable attentien
should be simultaneously fooused on the perallel oducational problem of training
engineers aud operators. To obtain efficient and eoonomical operation of the irem
and steelmaking facility, it will be necessary to replace the foreign engineers whe
have inatulled and operated the equipment while the "bugs are being ironed out"
and the mili is tested for its designed capacity. idany steel plant executives believe
that nething equels "on-thu=jobtreining" for operating personnel, so o training
programme poses soverul importont Quostionss

a. What kind of training programme whell be adopted?

b.  Who shall be selocted for training?

6.  Yhen should the training programme start and terminate?

d. What wili it comt? .

2. vels ) T

In torms of past oxpcrience, three busio levels of iotallurgical Bagineering
training will be reviewod. It should be noted here that this paper, which may
Possibly be used as o guide, is basod upon the results obtained of training fereign

-students in iletallurgical Engineering at the University of Pittsburgh se that after

their basic training in the United Statos, thoy would be Prepared to assume
responsible positions in new or oxpanded stcel industries in their respeotive
pountries. Training programmes experionced at Pittsburgh may be classified ia
three levels for potentiel engineers and steel plaat operators.
Level mj" T Un{ve _Acad : ESALSlme s :

a.  Pour Year Bachelor of Science Programme 1in iietallurgical Inginesriag

b. Throe-fwo Pregramme leading to two Bachelor of Science degrees.
One B.S. dogree from the atudent's home country (three years) plus .
&n .merican university B,S, dogree in Engineering after twe additienal
years of' study in the speoial field. :

" e Advanced dogree¢ programmes for Master of Seience or Decteral “mu.
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&+ Universidad Tecnis . Tederico Santa Marina
(Valparaiso, Chile) iID contract with University
of Pittsburgh to train Doctoral candidates in
Chemical and Electrical Enineering at UTFSM,

bs Universidad Tecnica del Estado (Santiago, Chile) AID
sontrect with University of Pittsburgh to train
technicians and workers at UTE. ‘

o+ Universidad Contral (Quito, Ecuador) AID technical
assistance programme with University of Pittaburgh,

T R Suiversier i lacbluoe
o e yoar programme for tho Lotip imericsn Trainess
For Stes) Industry (LiTPSI)
Leag-range planning objectives together with adequate tiuing kt‘uuut the adeption
of waiversity training programmes Levels "A" and "B" supplemented with in-plant or

oa=the-job experience; however, the short-term LATFSI programme (Level "C") was

wnique and produced excellent results with a greup of students having heterogencous
backgreunds.
3. Sme Xaar LiIFSI Prosramme ot Pitt

The Latin imerican Trainees ¥Vor Stecl Industry programme will be described in
detail, for excollent training results were cbtained in a relatively short time. The
programme was organized to consist of an orientation ‘leninar of one menth's duration
in Buenos iires followed by a one-year traiaing programme in the tiotaliurgiocal
IEngineeriag Department of the University of Pittsburgh. The Pitt programme
osnsisted of the following phases: |

&¢ & two-menth schedule of viiitaﬁ.m to many plaats;
intensive classroom lectures om procoas metallurgy plus
English instruotion.

b. Regular trimester claas programme in which the LATISI
students were integrated with Motallurgical graduate and
updergraduate students, and intormittent special plant
visitations. ‘

¢. Five moath in-plaat or on-the-job training experience and
greduate research courses. '

4. Clesing seminar where LiTFSI students disoussed their
in-plant training experiences.
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The studenis atiended the University on scholarships sponsored by the Organisstion
of american Stotos (0.S) supplemented by greats from their companies or home
governments. Very limited 0.S funds and company grants made it necessary tc employ
an economic budget appreciably below the expenditures of the average Americen
university student.
4. Student Seloction Criteria
Student selection for the L.TFSI Hrogramme was oxcellent considering the
educational and economic backgrounds: of the'ntudents, their age spectrum, their
domestic status, their temperament, and thoir job responsibilities in their native
countries. Six Latin .mericon countriéu .were répfesenfod By "thle group v'liich
included students from ;'avgentina; Braedl, Chile, Colombin, iiexico, and Peru.
The five irgentinian students worked for oither Crisoldine, TAMET, iiltos Hornos
Zapla, acindar or SONIS.. Their ages varied from 20 to 47 years. The two
Brasilian students worhud for Volia iedondn in hot strip mill operations and the
open hearth shop. The Chilcan student was rmployed in the blast Purnace department
at the CiP Huachipato plani. The threec Colombian students woerked for ..cerias Pas
del Rio in the foundry, the rolling mill, and Thomas converter shop. Three of the
four Mexican students were rocent graduates from either the Institute Politecnice
Nocional or the National University of lexfico. Thesc were sponsored by Bance de
Mexico, while the fourth liexican engineer worked for ‘Iubos ..cero de Mexico., Twe
of the three Peruvion engincers worked for SOGES.'s Chimbote plant, while the thimd -
& recent chemical cngineering graduato was interested in refractories.
n, Since vietallurgical Znginecring, sccording to our professiomal

classification in North _.merica, wns not being taught in Latin

america, nt the time ci' the programme the students' educatienal

background was quite broad cad included lechanieal, Civil,

Chemical, EFlectric, Naval, and i/ilitary engineers. .ll the

students werc able to read English for .merican texts were used

extensively in the Lotin .merican universities. However, their

limited Znglish comprehension and speaking nbility necessitated
a specinlized inglish instruction period which was not eaticipated
wvhon the programme was formulated, .11 but four of the eighteen
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“students w2re merried abd had families. ifter the formal
- University rouracs and jusi prior to their in-pleat training
assignments, twolve of the wives and meny of their ehud.rlonl
arrived in the States s3 *hat vltimately 48 persons were
-in the totel LATFSI group.
b Much to the surprise of the teaching staff, the LATPSI
group with its i.ctercgeneous bacitground was fused into a
highly conmpetitive student body motivated by a great
desire to learn "overythin; that was new" in steeimaking.
They had extra "Grive" $6 learn principles and technical
information which thoy mighi later apply upon their
, return to their home countries.
The LAIFSI Orjontetion Seminar was hell Way 4 to Jume 2, 1939 in Buenos Aires
at the Facultad de Ingenerio to acqueint the students with Latin imerican steelmeking
problo.; of obtaining raw materinls, developing proceliel , and nakin. steel products.
The sympesium progrume was orgonized to include comprehensive leotures from Latin
American Expoi'ts from varions countries, /i series of United Nations publicatioms
.1isted in Table 1 was distrioutod to coch sindent and served as texts used

extensively by the loctures.

s Mf_mamue Trapsio
ol. 1 - Report of Sao Pauio lieed

ng
 Sales Nos 1957 II G. 6, Vol. I {(5.78).

' on the lcetinm of the Exp-rt Workiag Group held at Bogeta,

United Nawvaond weie 134, Suaed .ui 2754 a1 GJ3, Vol. I (31.25).

“ 4 .;m of g Ixen 21 Ha fatuetay io Lesi mexias, Vel. II,
, eedings o 't-her\gort orkin; Grou» held at Bogota, United !hti.au_l,

Sales Nos 19%4 19 G, 3’ Vel, 11 "340”)0

A summary of the seninar.activities and digest of some of the remarks mede by “he -
enperts follows in Table 2.

- L PRI
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General Armando Mo:-tijens,
Direcoter, Fabricaciones
Militares, ..rgentina

Dr. José i. Mora
Secretary General, Orgonization
of iAmerican 3totos

Mr. Edwin Engel, Armco
International Corporation,
Buenos iires, Argentina

lir. Thomas Fraser, fermerly
U.§. Bureau of idines,
Coal Consultant in Scuth .merica

Mr. Hoctor Canguilhem,
Companin de Aoero del
Pacifico, Chile

Dr. J. alfred Berger
etallurgical Enginecring
Department, University of
Pittaburgh

General Macedo Soares e Silvo
Voltno Redoida, Brasil

6. LATFSI ijet

Genernl iinrtijena discussed the
importance of the Steel Industry in
Latin imerica and how the LATFSI
progremme will be another aid for the
solidificotion and growth of the steel
industry in South .imerica.

Dr. lorc disoussed the shertage of
technical people in all branches of
science and teohnology all over Latin
America, and enumerated some of the
problems of importing experienced
technical labour and management.

Mr. Engel disoussed the economics
of the stcel industry, copital investment,
optimum plent sizc, integrol plonts, ete.

Mr. Frozer desoribed the different
types of coal known in Latin imerica,
their coking ability, ccal chemistry,
coke monufaoturing methods, etc.

"~ Mr. Conguilhem lectured on steel-
making processes and gave detailed
explonations concerning oquipment opera-
tions, blast furnace, low-shaft furnace, ete.

Dr. Berger desoribed in detail the
prejected LiTFSI programme at Pitt
ond prosented a series of lectures om

- steclmeking prooesses.

General liacedo Soares reviewed the
total stecl industry in South imerica
from an economio viewpoint., He cited the
oonvenienoes and advantages which arise
from having an industry in the home
country rather than important products.

C

The LATFSI studonts rogistered for the following courses, showm in Table 3, memy
of which were cspecinlly formulated for the group., Hcwover, the grades obtained ia
all courses numbered in the 100 sories carry credits which may be applied tewasds
odvanced degrees (idnster of Sciencc or Doctor of Philcsophy), if the LATFSI studeats
should elect Lo pursuc graduate studies at tho University of Pittsburgh or other
nceredited educational institutions.
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I. Intemsive summer Metallurgical Engineering courses taken only by LATPSI
students during July and iugust 1959.

Met., 841 General Blast Furnace Metallurgy |

Met. 842 General Open Hecarth Metallurgy ' e

Met, 8322 " Metallegraphy Laboratory e

English XI English as a Foreign Language o _* _
Total Credits

A MR

II. Pall Trimester iiotollurgical Enginecring courses simultanecusly taken by
~ American students ond L.TPSI students (9/1/59-1/1%/60)

Ranaxtment - Zitle Cxadita
Met. 4 Blast Furnace Technology 2
Net. 101% Steel Plant ideanagement 2
Met. 111* . Liquid Stecl Controls - Bessemer amd R

' Aeid Open Hearth

Met. 112% Liquid Steel Controls - Basic Open Hearth - L,D. 2

Mot T8 Undergraduate Somincor , _ e S

det. 9 General Metallurgy for Emgineers 2

Met. 22 Metallurgical Laboratory Operations and 1
Quality Control S e

English X2 Practice in Spoken English _ﬁ

Total Credits

III. LATPSI student course registratien during in-plant training oxperience

(1/16/60-6/1 /60)
Met. 197 Graduate Research Projects for il.8. b
Met. 190% Greduste Rosearch Projoots for M.8. _%
, Total Credits :
A e

*  Courses and credits may be applied later to the M.S. degree progremme.
Plant visitations were schedules o illustrate operntions which were being dis-
oussed by their professors in the classroom. Table 4 briefly tabulates the plants
visited by the LATFSI students before their in-plant troining sssignments.
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Prolessors V

P 4 Locaiion Faci;ﬁgrx Vilﬂ!ﬂ

1. mfh?ﬁj Iron and Steel Hand puddling furnaces, and modern
{Pitisburgh - steel warehouse e

2. & Steel Co ation Integrated steel plant - open hearth
ittsburgh orks shop, blooming mill, strip mills
3. sh-Hemphill C lkanufaecture of larve iron rolls ia
Pittsburgh Vorks an eir {urnace
4, Crucjible Steel C : ilodern research laboratory for ..
&gph Laborotories testing magnetic, stainless steels,
Pittsburgh alloy steels, and tool steels
54 .Eiﬂgg Steel Cﬂggnl Integrated steel plant - coke ovens,
Weirton, V,Va. sinter plant, blast furnaces, bessemers,
- - open hearths, strip mills, electrelytic
tin lines .
6. ﬂm&g}_t:m icid open hearth furnaces - low alloy
Pitisburgh Vorks) steel meliing, forging operations,

machine shop

0 mm_g%m Stainless steel rolling mills, unique
Carnegie, Pa. ' - processing equipment

8. U,%, Steel Cg;go;gt*gn Applied Research Laboratory, complete
isonroeville, Pa. © facilities for testing modern steels
and developing new products
9. fugii, Bvers C liodern wrought iron and stainless
: lAmbrEdge, Pa.’ - steel producing plant, pipe. skelp,
(Pittsburgh Vorks) pipe fabrication mills

10. U,S eau of ilines Smnll experimental blast furnace and
ruceton, sa. ‘ nilot plant

11, Hg{bpon-‘.-‘(a;ger Company iiodern refractories testing and
Pittsburgh development laboratory

12. Vu*cm Liold C%m Ingot mold menufacturing by cupola
Latrobe, Pa. iron melting

13, !‘g%;gbg Steel Company » Electric arc furnace practice, vacuum
Latrobe, Pa. arc melting furnace, complete tool
' steel mill
14, S L Refractories manufacturing plants

ohnstown, Pa.)




13.

16.

17.

18.

19.

2l.

22.

and Qna.iitiy Coxnral® vas ineugurated so that the

Bloay rng Loo.Zion
Climax Molvbdenur Company
Tangelo'h, 2oy
Unjted rugineseing i Foundry
Company
oﬁittab\trgh )

Josscp_Steel Coingay
(Vashington, Pa.)

Babecook & ] Jilcox Com
(Bcouver Fa’ N 30

Je & L, Tleci Co:p ratvion
Miqu‘r;m Worls

U.S. 8% 326l Ceiporaiian
Honoz sor Jt“d P

tlag Steel
Wolla.nr nlorio,
Ca.na /
Stretepis Ve Piscy
(Niogarae L'slls P'am,,
Canada)
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P ity V
lolybdenus ferro-alloy producing plaat

Relling mill and heavy aquipment
manufacturing

Stainless and tool steel shep

'Eh'ctric furnace and open hearth steels,
‘seamless tubes, extrudcd metals

Integraied steel plant
L.D. oxygen steel process

" Large . integruted plant - open hearthe,

large plate, structursl mills, ferge shep

Continuous casting stainless and alley
stoels

Ora beneficiation - reductien plamt

LATRFST T.aboraicry Instryction Prograsme
A spoein. ec.vea it R, 22 ) entitled "Metallography, Laberatery Prestiee

\[FS1 students could ebbain

experience in opcroting :quirment in the vorious metallurgical depariment's

luboratonu.
pound h:lch-fre.* vy i~ metion furanacej

into -trip or bar s mrles: moachined into mechanical test specimens, then tested

as ohm in Tt.bl' He

Stoals +? vorying anolyses vere melted by the studemts in the 200

cast into 2% pourd ingots; het relled

Tl 5. - Li7*S1 Giudant Hetallurgioa) Leborotory Quality Cembral
an_tggMQratiou

%
.

fatiguc tooting.

c. Mctell-greshic npocimen preparation and exsminatien
(mewiving, polizhing, etching, microscopic examinatioam)
d. HMoore oxeninetion (polishing, etching, ovaluatiom).

Wadnane tacting (Brinell, Rockwell "C", “B*, ".*, etc.)
Y. Mecheninal promerty tensile testing, impact testing,
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es Hnt Total ox liquid steel sampling,

?. Irmersion thermocouple operation.

g. Opilcal nyxometry.

b. Slag nanccke proporation.

i, Franture testing stoels,

Jo Spaxri desting stoels,

e  Ctaxuemeter ond earbanclyzer operantion.

1o Xeray powder d.7frection analysis.

de v flusiescent sinter anulysis,

a. Spacteogenphic analysis of steels,
9. LaTFSI 7ivo ldonih Ta-Plent or Job Training Sxperience

In~plont or en-tho-jol braining assignments frem Januery to Jume 1, 1960 were

complicated by many factors, the most prevolent being the inability of the student's
plant ropresentaiives to muke the necessary arrangements. Initially, the persens
responsible fcxr ii.o students theoretical training at the University wore assured that,
studont in-plant training Mlimméntu would be handled by U.S. resident representatives
ot Lae Lovin /mevrican Steel Companies throuer their affiliates, subsidiaries, equipment

producors, ox process licensers. The New York representative of the Brasilian

Noticnel Steel Company wos the only one who made in-plant training arrangements
incluling transpoxtation for his Braxilion students, which ineluded visitations te
Youngiwown Shevt and Tube Company, Cleveland Works - Jones and Laughlin Steel
Corporation, frirles: cac Genavo Works - U.S. Steel Corporation, Kaiser Steel at
Fontana, ond the ».G. oKee Company - Cleveland. These excellent arrangements gave the
Brazilian stvdents on oppertunity o obtain on-the-job observations of the steelunaking
practicer of jrime interest *o Volin Redonda. 4ll the other students were placed in
trainding programmes ‘hrough the direct efforts of the Metellurgical Engineering staft
and ultimetedy iiclwied the following assignments:

ne  Ford livter Company (Detroit)
swo Argertinian and two Mexican LATFSI students.

be A.d. Byere Company (Pittsburgh and imbridge Plants)
Cno Argentinian, one Mexican, and three Colombien
LATST studenta.,
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8¢ " Jessep Steel Company (Veashingten, Po. ond Oreen Rivers,
Kentucky Plants)

Twe Peruvian, oan irgentinian, and ene Memican
LATFSI students,

4. _uq-buo Steel Cerporation Chicage)
One Chilean, one Argentinioa LATPSI studemts,

s.  Harbisea-¥aolker Refrasteries (Cleasfiold, Po. plent et
Pittsburgh Research Laberstery)
One Poruvian studeat.

Seme of the large participating cempanies had fermal training pregrammes which
inclwded plamned visitations to every department frem the rew materisle handling o
the final product shipment. Other plants, after hrief erisntation pregresmes, plosed
the students on cssignments directly comcorned with his steclmsking speeial ity
interests. For u-plo', the Chilean studeat spent four msuths ia blast furaase
operations; on irgeatinian studeat spent four menths ia the wire nill, while
another spent thres months in the rolling mills. Seme ides of the seope of the
in-plant treining experiences may be sbtained frem Tebls 6 deseribing the cenfonsed
seminer and roundtabls sympesium schedulo presented for twe weeks at the slese of the

programme.
Sahisgt LWERAL Rindend ‘
1, Coxben Stesl Melting and .re Furnace Poswvian |
O Practice at Jassop's Gitéen River Works | S :
2. Stainlsss Stesl and Tool Steel Melting Posuvian
Practices at Jsssop's Vashingtea Plomd
3. Jnm'l Speciality Steels, Proeouln and : Mondoon
' Quality Control _
4. Vrought Irem Mamufacturiang by Byers Precess Colembian
5. Bessemer Operations for Preducing Irea 7 o-a-u-
6. Delling Pipe Shelp and Special Preducts . Colambian
7. Mi11 Meiatenancs Prectices Avgentiain
8. RKleatric Furnacs Stainless Bteel are -, ldealem
lolttngutlyuu T T T T .
9. Blast Furnaoe and Opcn Ruﬁll Opersticas s Pord Avgontinien
10, Newv Oxygen Open llow PMI« .s !aﬂ egentiniea
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Sabdeck : lalESL Atmdent
11. 3lost Furnoce Practices a% Republic's Chicago Werks Chilemn
12. Opea Hearth and L.D. Operations steclmekiag Mraailim
13, Strip (i1l Operations ot Severnl Plants Mrasiliam
14, Relling .iill Operations at Ford weniean
13. Relling Opcrations at Jossop Argontiniaa
16. uetel Fabricution cnd Cur ..ascmbly at Pord ont oo
17, Vire 11 Operations at Republic Avgentinian
18. sotaliurgicnl Refroetory ..ammfoneturing Pesuviean

at larbison Valker

10.  Inptuctien on Industrigl Safety

The importance of industriul plamt safety practice was cuphasised W reguier
intervalas and during each plont inspectien visit, ..t She begimning of the pregremme
cnch student and instructer vas previded vith his perscmal hard hat (safely helmet)
and blue furnaco glasses. Scfoty yogyles were always supplied whea plant chservatione
wvere made in ayc hogard arcos or in the laberatery machine shep ond stee]l wmelting
areas. Asbostes mafety gloves, pretestive joskets omd aprens were wsed ia the
labaratery vhen studonts moltod stoels, east the ingets, and heat troated sampl e .
The oentinual safercoment of safety regulations tegether with industrial safety moviee
wore very worthwhilc for momc of She L.TFSI students sustained any sifuifiemt injury
or nscident during the uatire tralning programme.
1. B8 s detelluxsicsl Sagiacexing Prescamne ond Ihcas-fve Rxainine lrsexasies

Other types of enpincor training progremmes warrant serieus oonsideratian for
preparing mill eperaters, if four or five yeurs ave available for training the
student. The stundavd aine trimester er oight semester regular University B.8.
pregromme, roquirin, Shruve to feur yeass, prevides am oble student with o Bashelor
of Seionco dogioe in .otullurgieul Emgincoring vhich sheuld be supplemented by envthe-
job training by summer industrial plamt practice betweea tevms. A Theoo-Twe plan
eniatn (roquiring n tetal of five years of study) in which the student, through

prior Univorsity coonorative arrangements, takes W
his_pative cougtpy ond thon, tor omample, takos She last twn jumies and senier
yoor'a progroame in Hupinooring ot Pitt, Upen the completion of his studies

at Pitt, the student then rucoivos twe Bachelor of Seiemee in Engineering degrooe
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(ome frem the wniversity in his native country snd ome frem the University of
Pittaburgh). This Three-Twe pla. has beon in emistence for tea years with the
University of the indes at Dogotn and mere than 30 engimeers have received twe
separate degreee. .'n enrly modification .f thie plan emabled o tep operatiems
offieial in the Nationn) Venesuelan Steel Cempony te obtain he B.S. ia WI“MI‘
Engineering at the University of Pittaburgh, subsequeatly follewed by additienal
oraduate studies and on-tho-job training in his heme eewmtry.

12. L“'i;".‘n- M
. . MG 16 DY | . g .

Tine and funde permitting, rdvanced degree groduaie studies for the Master
of Seiemce in Molallurgical Lngineering, or porhngs «vea the Dester of Philesephy
degrees, deserve sericus cuginesr training considerntion whea resecareh eriemted
®dll eperasters and future plant exesutivee cre desired. Twe Voneswelon students
after having received the B.8, degree in .istallurgical Engiacering frem Remsselasr
Pelyteochnie Instiimte speut two years ir graduate studies teward the Master of
Seience degree in lMetallurgical Engineoring at the University of Pittoburgh and
both have very respensible pecitions in the Venespelan Steel Industiry. A "spla-off®
offert en the part of o01v of these men has preduced n nev type of steel preduet
foer Veneosueln, thereb; niding iis country's develepment a8 well as his ewn fimameial
position. Both of these Tormer graduate etuients alse serve m part-time setallurgy
prefossers at Univereidod Cerdrnl Vememwola, iraining stuldeants and future prefeceiemal
otaft asmbere. Thms, loag- range edusationnl plamming efferts are predusing the
neccssary sdweational vesulir vhich are coupled directly te the parallel growth of
sbeoel predweing facilitiee.

- Al
. In foreign sruntrioce where nccredited universities are already ostablished,
twe universitio” “ne~v. . la fif"erent countries might selieit govesrumental sugpert
for mtual centraets with ene onother vhich night stast nev cngincering or other
Aypes of eurriculn in the hene country, nev grafuate pregramnes, nov profeseer
Sraining pregrammee, worker training programmes, and wany other leag and shert-renge
oshjoetives. Por onample, fer the post three years AID hoa spensered o sonbrantd
between the Sshesrlr o: Engineering and iMines and twe separete Ohilean Universities,
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Universidad Teonica Fedorico Samtn inrin (UTFSK) o6 Valparaise and the
Universidad Teonicr del Ewtndo (U1Z

Chile's 2300 mile length.

B,

) which hns eight compus sites lesated nleng

ot senta werin, » tean of Pilt 2eofossers A UTPRI
profossors have insiitutod » pr~duate doctoral pregrasme ia
OChemionl nad Eloetrical Lagincering within Chile, In «peil 1963,
at the graduating coremony, tic firsi deetornl degree in Chemiond
kagineoring in Chile wis awrrdod whilc Chanccllor Lisohfield of the
University of Pittsburyh warded n rhois in Fleetrieal Ingineering
to : Shate L.arin student vho, under the

sponsorship of the pregramme ,
semplotod the roquiremcats tor the Ph.D, degroe at Pitt,

b ut the Universidnd Teenier del detndo in Sontinge, the soepe of
Who UTE-Pitt contract (snonserod by .I2) covers objoetives in whieh
Pitt ro:reseatetives o pri .rily onguged in “oehnie-d
neaietrnco to ceeperstive worker trodning prograames. Seme shegt-
torm ndvisers have nssisted in curriculum ploamming fer Hetallurgieal
Ingincoring ~nd nes 1aboretery equipment desigm,

e, Soveral menths \pe, the University of Pittsburgh nnnounced that
it ws contwcting n teohnienl nasistance progrrame under nn
Aliwmec for Progross centrnet with the sgvney for Internatienal
Bevolopmeul (..ID) it the Contrald University in Quito, Rewader,
Buring tho dnitinl phosv of the progcome, Civil and Chemdoal
nginvering deprinoncs vill be nssintod, Other oagineeriag
toshnic il msistner proyrommes iavelving student wd teoasher
tralnin, instruciion, wdur coonerativo “rrongements with the

University et Fittsburgh, v dso ocurreatly boing investigated
in other ro-s,

M. Comslusion lased o6 28t Baclieck drokaiss Ducrisaes

«8 o remult of the porsennl oxnoriences g ined during the pret twentpnthoee
yoare of trniniug fereigm ~nd nrtive ketullurgionl Engineoring etudents on theee
Jevels of enporionceo, the fellovin, absorvrtions, cumonte, ud conslusions are
offered for censiderntion by thea: porsens whe mmat make ‘veleione vegasding the
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future tralaing of engineers for eperating pesitiens vhen new steel cperedions are

started in developing sountries. After haviag been directly nsseciated vith fercign

students primerily from Latin imerico (Vememweln, Ohile, argemting, Memiee, "rasil,

Celembia, Poru, amd ieniso, ns well ns n few groduate students frem Camada, Wumgery,

Prance, ond Swedon, tegether with several mere frem India, Turkey, China, ond Jogen)

on wbiased evaluation of the nendemie recerds ond perfermance seen $0 indiecate thet!:
s D femabm szaduale siedents Ah Asa {sgpreninntely 208)

wesking ou ndvanced degrees nciually gegplake oll ihe Iasnienentd
(4e8. in vet.i., or Ph.D. degrees).

Right foroign wsdergradunte students in ton (appremimately 80R)

gonerally complete the requirements ier the Bachelor of Seivmee

dogrov iu ietalluryicnl Bmgineering (3.8., uet.E.),

Students werking on shert-term ongineering triining preqrasmes have

the greatest pessibility of cemplotiny. the pregramme requirements.

Por emample, eightesn foreign students (1UGk) er nll the joils

ssaghasm "Iainess Rer Stecl Iaduetry (L.TPSI studeats) cemploted

the jeint VAS-lindustry or foreign  evermment sponsered troining

preograme .
Theoe Gata indieatc that shert-term specinlined training pregrammes, invelviag greups
of students, have botter chancus of completion than individual wndergreduate ad
grefuste stedents. ‘hese cheervntions ar. based en the pro-pregramme wssmmpiion of
goed cosperation with induwetry in previdiag an-tho-job or in-ploat training WPprertun-
18400 for the students whe sheuld alse havs had o satisfastery ehievement level or
bashgreund in the ecemprehension, speken and written Llnaguayge weed nt the edusational
inetitution. If Shese prerequisites hnod been nehieved on the L.TF3I students, it
would bave beon pessible to have shortoned the progremme o o poried of seven o
oight moathe duration. in Mnquat. finaneiol budget sheuld tnelude funds for
Suition and foo oharyes, plont {ranapertation charges, speeinl prefesser (astewe-
Aenal feos, boshe, laberatery supplies, stenegraphic mete prepareties, hoopital o~

i}
Sten, aeeldont oad illness iasuranse, sofety clething and usecsseries fee, nn adoquete J
housing nllewanee, and oA emergensy fund se that the campus pregramme se-ondiamnter ean
provide air transperiation teo the student (i the eveat o dooth cecurs in his immedinte
family. Prier budyetary arrangements on emall details like thesr listed nhove san
soriously affeet the uliimate success of the programme.
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18,

wfter short-temm tr-ining Mogroamios nro conaloted, 1 rolntive ovaluation of
e advoncod study jotoniind of tho students should he obtiined i(rem tho wnivereity |
prefossors who wore diroetly responsible For the studont'a cducitional instswotion amd
the porsenncl invelvod in their in- .1-.at traindnyg proccarme,  The saperior onginecring
trainves night then b oncourniod to comlete o lator of Selonee pregrumme os perhope
a Dectornl progrmac., It is roadily understood [ hat engincering treintng nregrosmes
vary consider:bly from cowntry to eoMi . ry a8 will o within ~ piven comntry not emly
ia ewrrioulun econtont, cduen.ion -l qualilv, tine nnd cost requiremonts, ned foasibil ity
of in=plamt trafnin: oxporiences frow: coeverntin, mtcel nnking industeies, Yot ia
addition to the rowarding teelmiecd exroriencos ud persomal Ifricndshins that the
ostudent noquirus during his tecdulng perlod, h un~wvoidnbly learns how the poople ia
his host cowntry live, what their owd tural nanirations are, a8 woll ns the fund mental
prineiplus whieh they boldeve, Those are the wnsciiduled imtollectunl by=preducts
vvecivod in nddition io techajeal cagliuoering tranin. whieh conatratly (s wnder
dynerle ovolution as i scarchon fos the truthiul nequisition, iate; ratien,nnd disconine-
tien of hnowlod/.: Poquired by develeping cewntrivs,









