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e prper 3oute with o bog achivities of CNBSID daring the last

24 years.

I sonbains catn on the muthode °F cdwesntion of ougincers an France
and the polic; of their ut.limatzon by she French aron and usteel industry.
14 alad containe aciziic of the egerrance gathered during the three periods
of C’E’S&’:m'a activiiies :

Firgt period : The engineers stiended a full-time |z-montha mession

The educaiiorn was general in char: ter uud gave the engineers ithe

;;asmbility of adapting tazily to different techniques. . However,

a 12-montte period was considered by many employers io be too long.

Moreover, the method wae not adeptable to continuous updating of

knowledge.

Second pericd : A main session of niue monthe, supplemented By short

“gomirars’, Possibility of a‘tending short sectiong of *he main

seppion,

Third period : Gourses limited to two or three months, divided iate

short seciicns. Pomgibility of attending sections separately.

The participation of developing countries in this prograsme is detailed.
The paper contains somé recormendations bvased on the experience gained.
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The *Centee Q'whbades Sapteicopes o Mo LT vt Qo o
of Superior Studi~g of the lioa and .0l Tafur .oy} g0 chegt L U
was oreated in 1949 and the s asidn dch glo ue & “u 1o
84 yrars of astivities desfgacd Lo tmprov: (o b sed” bouwinege

and +kill of tho superior tochnicrl stafi (L2103 "7 dpiecpg” Do
Prar i) in the Iros and tec) Irius.:,.

During this period "CECSID™ rad 4o mud!™ {ts irsinir: nellodsg
in order to cowply with the davolopmernt ~f thr Lo Twicul rpd e~lzntlifie
koov! dge and thar demand for "pevman: at trafndrgr, Mroy (4 o7 L iared
great oxperiemce shich will be deal* with furiher in (hin pajer,

From the ’be;in;@inm POESRTIDY woc adnin it lverr pilached te
IRS1., Fesearch Institute of the Proy " 1. oo hteel 2o ur.ry) onf
|any . otures veres given by atal( memocrs oF ihis Tonitttute, This
oont:.' ntion io groving steadily e rotallerclead procesces acquire
sound .-ooreiical baseg,

i gy uidifezuion In the

i1 Prance, amIng the geny engzineering wehoolia thot ex'st, &
vide .. 212 in orientatlion and curriculum is maistained § often new
prograuce: are instituted, ihus cieaiting lversity in the techuical
knowleixr of the studznts,

duvever, ooat of theee scheols have a coumon chorac’ arisiie,
They d¢ ~~t dispense a spacialised kncwledee lite noel Enrinerping
Bohools a.d Universitios in other countrice.
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throuph e profc fcnag eotine en the narl of the engincer, Thus none
ol $he Litoih eoyiioe Chay se. oo L Srevralueed 1o metailurpy, oven
though cewr of frow avver o rge part of ‘hair surriculuw to thins

particulay fiele,

The techunical obtalf of the Proacl {ron and Stenl lndustry is
reciuited Ifrom various scheol., In 1977 thi. induutry employed 3 200
engincers, 2 #1171 o which Giwd - 573 froa 9% Aiffvgernt schoole and en-
rolled 319 graduate. from 55 different scnoolg,

Ae rentioned above,icehirical education in France is bused on
the principle that specializalion oecurs through professional practice,
Phis principle 1z nut strictly respected in the French Iron and Steel
Industry. In fac® French Iron and Steel technical executives change
frequently their specialtiy, and an exccutive who weuld doevote all his
activity to ome field would not further his profess.onal ocaresy.

French Iron and Stecl engineers understand and know that proe
motion is easier if they ars interestod in different branches and
frequently apply for a change in specialty,

All these facts make it easier to understand the problems "CESSID"
faces in the training of cogineers and the methods and organisation §t
has chosen,

S

Buring this time period,the sims of the treining can be chazec-
torined as follows :

t = Aoseleration of practical training and an effort to give it a move
goneral charactor t an engincex acquiring all of his teehnieal
knovledge in tho sawe Plant may tend to limit his views to the
technioues immediately avaiiaudle to him, and & lack of new sxpe~
rionces will moon give way to routine,

2 - Completion of the theoreticol background neceasary to metallurgioal
enginocrs :+ in the fields of chemical thermodynamics, physical
chemistry of solutions, physical and chemical propertics of slage,

and a complementarny training in the phyeical metallurgy of iron
and gteel,
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3 - An effort to pive this tra ining a general character in oxier to
ennble the ang’ e to adapl readily (o nevs techniquee and pro-
cerse: .

The traaning period wiun exlended to one year (12 wenths) at
full time., During this pericd the students drew conplete salary from
their eupleyrrexn,

The studenie Leard lectures (about 300 hours per session),had
practicrl éxe“seisea ir emetallogr iphy, mecenical teating and hoat trea-
ting, visited ﬁlanta (about 35 vigice per gession), had two periods of
practice of two weeks cach in French plantg, and a similay peried of one
month in a roreigm ;lant,

The lectures were given by about 160 different lectuvers,
yooruited frop universities, resecarch institutes, research and develop-
®ent departmente, and othey mexvicer of steel plants,

The program dealt with the thrie main menufacturing Departmenta
(3rast Purnaces, Melting Shopm and Rolling Mills).

The 1956/57 secsion dealt with paintenance and energy paoparts
sente, This type of session took place agein in 1961/62, 1964/6%,
1967/68 and 1971/72. ‘

This treining gave the engineers the pomsidility to adapt
sasily to Aifierent specialties or differemt techniques in a given
fiﬁlga

The field trips gavé the atudents a general viow of the French
iron and steel irduetry, and the large number of lectures emabled then
to profit from a large amount of technical information,

Through practical exercises (ubout 90 hours per session) in
the inetallurgical Laboratory, the ztudents tecame familiar with surrent
methods of investigaticn and their use in the assesnment of motallurgi-
oal structures,
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The engineers in charge of thece classes had to formulate
their ldeas and une, in the preparation of thoir lectures, u vase
amourt of technical material. "CESGID" was, in ihis way, peying a
valuadle service to ite industyy. A mwber of thesc lecturis were
published as "CAHIERS DU CESSID".

Howevey, thia training method had several drawbacks

{ - One year spen* in "CESSID" was conpldered too long by aumarous
employers. In order to profit from this type of itraining, ideally
an engineer should have 2 to 3 years of prior on-thc-jodb oxperience.
Unfortunately engincers having 5 or more years of expericnce find
it iupossible to leave their ocurrent position for a year-leng pre-
gram due to jodb responsibilities,

2 ~ The “OEBBID" method became ohaolete, as it appeaved in the carly
1960's that the necd for a continuous updating of knovledge vas
the prime ooncern of most engineers ("formation permanente®).

Prom 1949 to 1962 "CESSID" organized 15 scssions and received i

120 engineers from Prench Iron und Steel Companies
4 " ®* the Prenoch Reilway Company (BNCP)

1 » ® the BPridges and Roads Administration
(Ponts et Chaussées)

1 professor from an Engineering School
20 engineors from Yoreipgn Iron and Stecl Companies, 14 of
vhom came fyop Bouth America.
total 146 |

#
—————

This was insufficient in xelation to the total nusber of

engincers (moxe than 3000) employed in the French i ron and steel
industry.

This period vas marked by an effort 4o reach a larger audience
and an attempt to improve methods in accordance to the new needs (“for-
mation permanente"),
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The pyvin weu von, whooo merit: werc tcknowledged by moct atue

denty, wagp GoaaMuiazneg @ jte daration v g howerver, peduced rrom tuelve
’ ’ H ]

te rire montn,

ft wus ecomnlype, ted byoreveal horter {one week o1 the meot)

"eeninars®, each of lther devnics t. & Jiffevent subject (burden progi-
miion, plast foviace teehinelony, Lonverterp weiling ghops, open hearih
steclaakin,: , elacvipiy farnag. s, roiling milly, &"t‘.('...).

Thirty auch Yeeminars”, eansinting of lectnures, dincussions and
Plant vigite, Loox pamoe during thiz time peried,

Moreover, engincere whe vanted tc fmprove theip understanding
of a purticular 1iex were given the opportunity to attend a shopt part,

f.¢, one or several lectures, of the main sesuion, spending, therefoye,
only a fev days ol “CEBSID”, '

The session 1968/69 wap oxganised to veceive suoh auditors and
1ts progran was divided in chapters called "shori eycles™,

From 1962 to 1969 seven 8880ions werc Organized and "CE8aID"
received i

8) Por the main seasiong

. 66 French engineers

33 Forelgn ongineers

9 Canadian engineers opent 3 months in our Centex.

b) Por the 30 "Sominars® '

1762 inscriptions with a total of 33 817 auditor-hours,

6) Por the "phort eycles"
248 inscriptions with 5 113 auditor-hours,

{The main session congigted of about 600 hours of lectures, exercises
and plant visitg), |

The "Seminars" and "short cyclcu® were attended by a large

nugber of poreign engineers from Lurembourg, Delgium, and +the
Qerman Federal Republie,
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The difficulty of sending engincers to "CESSID" for periode ae
long as nuv : montho, atens witn e necd far a continuvous updating of
knowledre {("vormaticn permaaerte®), led the French Iron and Steel Induse

try to change ile iraining uctbods, ascording to the following principles:

&) Organivation of courses limited tuo 2 or % months in duration, several

soursen forming » coherent wcugion,

d) The necesuity to renpoet a talance betwesn theoretical teaching and
practical training,

6) A move complete assimilation of thcoreiical and practical knowledge
through &n “"active" training weihod consieting of lectures followed
by Qisoucsions and exercises,

The organizaticn of the lectures should allow the auditoxs to attend
single lectures or chaptexs,

Three types of scosions were set up ¢

1) A seesicn called "the making of iron and steel"including three
coursec, bvaeic tenching (physical chemisiry, thermodynamics, weaction
kinetics, ete.,.), ironmaking (the burdcn and ite preparation, theery
and technology 8f the blest furnace) and steelmaking.

£) A session called "processiny of steel" composed of three ocurges ¢
physical metallurgy, polling mills, and the utiligation of steel.

5) A seseion oalled "General departments' consisting of several courses
on paintenance, enerygy, vater problems, eto...

The firet thavee ycars period during which one session of each
type was organieed brought 814 inscfiptiona with 49 045 auditor-hours.

Throe "Seminars" were orzanized in tho same poxriod and brought
123 inscxriptions with 2 717 a2uditos-hours.

(Included in these nuubers are the partic!pations of i
39 engineers {rom Belgium with 1699 auditors-houra, and
* 111 engincers from Tuxembourg 3191 wuditor-hours).




The partici- tion of loviloping cnuntyissg,
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Proz Pracell

Argentina
Colomtia
Mexico
Ohile

Israe)

Alinony rrom the beginning ef "CESSIDP's" activitles the French
iron and ateel nduslry dueidac to foster the participation of
engineers coming from developinz countries, This policy vas latery

supported through scnolarships offared by th: French Government.

Fron 1952 to 1972, "CRSSIDY ruceived o

27 engineers
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TOTAL

86 cngineers
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On the basio of ovr ¢ pepiernco ol the changing needs of poste

ecadenic viuining, we wevid recomuend the following

1 - No course shou’d oxceed ¢ or % wonthe in duzatiosn § the courses
should be divided into vell defined chapters ihat can be aticonded

separautely.

2 ~ A large mumber of such courzes chould be made svailable, a single

course being 160 shorv to adeguately cdver an inportant topic,

% « Praineer attending a course want the matter treated to be of
diyect use in thedr professional sotivities, Programs must,
ﬁ;&efexa; emphusize the prantical applications of the theoretiocal
-material,

#hile menbers af geaaamh Inshtwﬁeg emé Eeyuﬂ%aﬁs are more
‘qualified %o 1ink metallurgical procesgos to their theoretical

aspeots, It is neceesary to supplemcnt this program with lectures
~ given by plant enginecrs, These lectures should show the practical
application of theoretiocal principles to manufacturing techniques
'8@#’%!@#3 the most important technoclogicei problens,

ant that the text of all the lecturec should Le avale
o0 to fawilinrize the ebudents with the matexial to
L« These texts will provide a useful xzyaemte doounen~
' future referonce,
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