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This article was rwritten by a memher of the Metallurgical Indusiries Secion o UNIDO

Research for the

Iron and Steel Industry

in Latin America

Tumua ARE THREE characteristic stages in economic devel-
opment: the first is when a country has no industry;
the sccond when industry exists but is incapable of develop-
ing new processes and products; and the third, when there
is full capability for the creation of new technology.

The second stage of development is characterized by
industries based almost entirely on the transfer of know-how
from abroad, in addition to very limited local adaptation
of techniques developed clsewhere. Argentina, Brazil, India
and Mexico are examples of countries that have completed
the second stage of development and stand on the threshold
of the third.

It is only through full development and the use of a
local creative technology that it is possible to satisfy the
triple requirements of full industrialization, namely in-
creased production, higher productivity and better quality.

Industrial activity today can be described as a sequence
of activitics: rescarch + development + planning -+
design + construction + production + control. This
constantly repeated sequence results in continuous changes
in processes and products.

Research and development, in particular, have already
become an essential part of the industrial process, because
problems increase in number and complexity propor-

tionately to industrial progress. Possibilities for new pro-
cesses and products also muluply and must be the subject of
rescarch.

Activities closely related to research

Applicd research is scldom carried out in isolation. In
general, it is associated with such related activities as testing,
cxamination and diagnosis, troubleshooting, special
studies, documentation, dissemination of cxpertisc and
information, téchnical assistance, inspection and quality
control, specialized training, technical consulting, technical
exchange with other institutions, experimental production
and the sctting up of standards and specifications. The
organization of rescarch groups in developing countries
will have only a limited cffect if such groups do not carry
on these activities.

Success depends on a number of factors, including
qualified personnel, with specializations pertinent to the
problems to be tackled; material resources such as equip-
ment, supplics and auxiliary services; a stimulating atmo-
sphere of intellectual exchange; and close contact with a

market for the results of research.
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Technological evolution of the iron and steel
industry

Although the scientitic revolution atter the Second World
War had an impact on the iron and steel industry, the use

of wientiic knowledge came late i the development of

an industry centuries old and has not caused any spectacular
change. Such techmques as pelictizing, oxvgen conversion,
continuous casting and vacoum degassing, however spec-
tacular, are not derived from or dependent on new scientitic
discovery. They are the result of technological research and
development. The same applies to metal transtorming.
including rolling, torging, extruding, welding and casting.

The effect of scientific discovery on the properties.
behaviour .and application of ferrous alloys has, however,
heen marked. e as expected that spectacular progress will
soon be made i steel product development based on
scientitic knowledge.

Much remains to be ~tudied on the transition from ore
to tmished steel, specially on the reduction of oxides and
on the reactions between hquid metals and slags. Op-
portunitics tor developing new processes and equipment
abound. The developing countries can participate in the
generd research effort and can make important contribu-
tions.

Increased competition tor markets will add to the im-
portance of industrial rescarch and bring abont important
mprovements in productivity, quality and  vanety  of
products m the next few years.

The iron and steel industry in Latin America

Although Latin Amernica has made signiticant progress
in the development of its own iron and steel industry in che
List twenty years, the state of the mdustry s by no means
satistactory'.

Latin America s a vast conglomerate of some twenty
countries, with a population approaching 200 million and
an arca of some twenty milhon square kilometres, Tt s
roughly equivalent to the Umon of Soviet Socialist Repub-
lics m population and in size. Its present annual production
of some ten million tons of steel ingots is far from mecting
the actal and potential needs of its population. It is essential
tor the region to ncrease production considerably in the
Next twenty yoars.,

Developing countries are tacing today a set of conditions
wluch difter greatly from those that prevailed during the
last two decades. The torces that will increasingly work
agamst the development of their iron and steel mdustry
are: competition from exporters of iron ore; competition
trom producers, mostly developed countries; and difficul-
ties m tinding external finance to develop industries to the
extent required to meet the needs of their populations.

Latin Amencan countries have reached a critical point
m the development of their iron and steel industry. Mis-
tahes made m plannmg, tinancimg, designing, constructing
and operating therr tivst large 1ron and sicel plants must not
be repeated. The need tor local capability in creative tech-
nology 1y apparent,
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Research problems

A survey of rescarch problems in the iron and stecl
industry was made in 1966 under the sponsorship of the
Economic Commission for Latin America (ECLA). The
countries surveyed were Argenting, Brazil, Chile, Colom-
bia, Mexico, Peru and Veneznela. Consultations with local
engineers, businessmien, technologists and professors resuleed
in the compilation of a list of 150 problems covering all
phases of iron and stecl-making from the preparation of
raw materials to product control and application.

The hst indicated a remarkable variety of problems of
ditterent levels of complexity, many of them not particular
to the Latin America iron and steel industry but common
to the industry in other parts of the world.

Results of the survey

A summary of the observations found n the survey is
given below.,

® The development of the iron and steel industry of
Latin America will increasingly depend on the application
of modern technology.

® A diverssitied demand for rescarch exists, not only
tor the solution of trivial plant problems, but also for the
solution of problems of national and regional importance.

® There is a demand for more efficient services and
activities related to research, such as technical information
and assistance, specialized training, and the preparation of
standards and specifications.

® The methodology of the present industrial rescarch
varies from group to group, but, in general, there is a
lack of well-defmed rescarch projects. Those that exist
trequently bear little relation to needs.

® Insufficiency of human and material resources is
coupled with dispersal into groups often too small to main-
tain a How of 1deas, experiments and application.

® The need for a larger number of qualified personnel
15 apparent.

@ The dearth of nformation is fele everywhere. Con-
tacts with foreign centres are tenuous and infrequent.
Libraries and documentation centres are deficient in number
or in efficiency. Few journals for the exchange of technical
intormation are published regularly.

® There s a lack of planning, admiistration and
tiancing of rescarch vor the iron and steel industry at all
levels.

@ Iron and steel companices of the area encounter dif-
ficultics in mamtaining a significant rescarch programme
because the necessary tinancial and human resources are
scarce and the risks of failure are a deterrent to action.

@ It 1s the general consensus that the simple transfer of
toreign technology is not satisfactory; it is necessary to
adapt and create technology suttable to local conditions.



Possible measures conducive to development

In the most important centres of Latin Amorican industry;,
metallurgical engincering counses shonld be  established.
Amazingly cnough, certam countries with sizable iron and
steel industries do not yet grant degrees in metallurgical
engineering. A course of study should include the following
subjects: physics of metals; metallrgical physical—chenistry ;
non-terrous extractive metallurgy s iron and steel metallurg,y
(ore to ingot); mechanical transformation of metals, and
ferrons and non-ferrous metallography. The courses should
include a good proportion of laboratory and plant work.

Post-graduate courses should be set up with the aim ot
traming a maximum unmber of engincers according to
the interests of local ndustry and development. Degrees
and diplomas should be of sccondary importance. Post-
graduate courses in Latin America should have a pre-
dommantly utilitarian character varying from long-term
course. leading to an advanced degree to intensive in-plant
training.

The training of metallurgists, covering the scientific,
technological and industrial aspects, should be intensitied
and form part of the regnlar policy of companics, institu-
tions and conntrics,

The creation of institntions capable of stimulating tech-
mcal mterchange by mcans of meetings and publications
at both the national and regional level is essential.

The Brazilian Society for Mctals (ABM), which is hold-
ing its twenty-fourth annnal mceting this ycar, is an
cxample. Its membership is 2,500, and it has published
1,000 papers and ten books since 1944; it issues a monthly
periodical Metalurgia of the quality characteristic of much
older journals in developed conntries. A more recent but
no less successful cxample, at the regional level, is the
Instituto Latino-Amecricano del Ficrro y del Acero (ILAFA),
whose monthly bulletin Revista Latino-.4mericana de Siderur-
gia 1s well known.

The maintenance of a significant research effort in Latin
America is also necessary. This effort should include, besides
local groups attached to universities and schools, indepen-
dent institutions for technology undertaking testing, diag-
nosis, research, technical assistance and providing infor-
mation. Such institutions can be of great help to industry
as has been demonstrated, for cxample, by the Instituto de
Pesquisas Tecnolégicas, S3o Paulo, Brazil.

Co-operation in research among Latin Americin coun-
tries is most desirable. A revional organization such as the
British Iron and Stecl Rescarch Association (BISRA) or
the Institut de Recherches de la Sidérnrgie (IR SID) would
be of enormous valuc to the region’s industry. Such a
regional centrc would enable Latin America to compete
on better terms with the developed areas. Similar regional
centres might also be useful in Africa and Asia.

Objectives of a regional centre

The long-range objectives of 4 regional contre tor ron
and steel rescarch in Latin America should be to-

® Disperse information on such snbjects as assistance,
Improvements, new processes, new materials and patents:

® Atwack problems 1hat are of litele interest to the
developed countries but are of importance and Qrgency to
Latin America;

® Demonstrate that a4 successtul blending of saentitic,
techmcal, mdustrial and cconomic knowledge w protitable
tor solving industrial problems;

@ Achicve by concentration of resonrces what simall
research groups i unmiversites, mdustries and ndependent
mstitutes of the area cannot undertake:

@ Am at the rapid creation of Latin Amicrican knosw-
how tor 1ts iron and steel industry.

More specitically a regronal contre would :

® Study and make available specialized and detanled
information regarding iron and steel raw materials, prod-
ucts, processes and cquipment, taking into account the
particular nceds and conditions existing in the area;

® lnitiate, mamtain and develop systemaric rescarch
amng at the solution of technical problems;

® Investigate new  technological  developments and
possibilities that could Le put to nse;

® Perform testing, cxamination, analysis and  other
specialized services;

@ Act as consultant to mdustry and to governments m
the study of specific projects or problems;

® Provide specialized trammg

@ Assist in the study of speatications and norms when-
ever specialized knowledye is required;

® Prepare, design and build specialized naterials or
nstruments for experimental usc;

@ Provide technical and scientific support of exploration
and cvenmal patenting of processes or materials;

@ Sudy the application, behavionr and fabrication of
stecl products;

® Stndy problems of cfficiency, data processing and
antomation in relation to the iron and stecl indwstry;

® Stmulate the co-operation of national organizations
on matters of common interest.

The establishinent of such a regional centre could make
a great contribution to Latin America’s transition to the
final stage of devclopment.
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