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THE MANUFACTURE OF BASIC INDUSTRIAL EQUIPMENT IN ARGENTINA
v
IRON AND STEEL PRODUCTION

Summary and conclusions

In order to weigh~the prospects for domestic manufacture of the
equipment required for the expansion of the steel-making industry up
to 1970, potential demand for rolled steel prcducts'and pig iron in
that year was first estimated, by the metheds desciribed in detail in
section 1, fTﬁg result obtained -~ 650 000 tons of pig'iron'for use in
privately-cvned foundries and steel mills and 3 million tons of rolled
steel products (bars,'shapes, wire, sheet, tinplate, etc.) ~ represerits
an increase oﬁer consumption in 1960 amounting to 225 per cent in the
case of pig iron, and 100 per cent in that of rolled products,

The expansion of Argentina's iron and steel production in order
- to cope economically with this additional demand may ﬂe planned in
different ways, each having advantages and drawbacks that depend ubon
a series of factors, including‘government»policy. A thorough Study of
the various solutions suggested in this connexion in the Republic of
Argentina during recent years would have to be based on technical data
that were not available, and on a careful analysis that is beyond the
scope of the present study.

A reasonable basis for an estimate of demand for equipment would
be to start cut from the assumption that the above-mentioned solutions
should be essentially in line with one or other of two main alternatives
~ the establishment of new integrated mills of medium size and the en~
largement of a number of émall semi~integrated mills, or the rapid
expansion of the. San Nicoiés integraﬁed mill, The lattef proéedure
wéuld entail the installation of new plant or the expanéion of existing
facilities onl& as far és required to supplement the output of the
country's leading steel mill in respect of certain types of rolled
steel products,

/The many
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The many possible variants on the first alternative have been
the subject of exhaustive debate on a number of occasions, However,
the analysis of the problem needs to be ccmpleted with the discussinn
of the second of the solutions referred to, i.e., the possible expansion
of San Nicolds;. this, as will be seen later, is apparently already under
way as regards the steel-making section, )

The programme for the expansion of steel making presented here is
therefore based essentially on the rapid enlargement of the San Nicolés
mill in such a way as to ensure the maximum return on the substantial
investment effected., Under this programme, by 1970 the output of
rolled steel products would exceed 90 per cent of the consumption
predictable for that date. Imports would consist of highly-specialized
rolled products, whose manufacture in Argentina is inadvisable in view
of the heavy investment in equipment required; and the limited size
of the market.

By 1970, approximately 50 per cent of the steel billet needed for
the existing private industry would be supplied by the San Nicoléds
plant; the other 50 per cent would be produced by the consumers them=—
selves, their present installed capacity (230 000 tons) being raised
to 530 000 tons of steel ingots. To this end, more open hearth furnaces
would have to be installed, and adventage would have to be taken of the
prospect of low world market prices for scrap -~ if local supplies
were insufficient - and of the domestically-produced furnace fuel
available,

Domestic industry seems Lo offer no solution to the problem of
pig iron for the use of privately-owned foundries and steel mills,
whose annual requirements, according to estimates, would be 650 000
tons by 1970, Argentina does not yet possess the facilities it would
need to produce pig iron at a reasonable price in order to obtain steel
intended solely for the manufacture of billet, given the low price of
the latter on the world market, It is therefore assumed that a high

percentage of pig iron would be imported.

/An endeavour
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An endeavour was made to work out a possible breakdown of demand
by flat products (plate, sheet, strip, etc¢.) and non-flats (bars, shapes,
wire, etc.) in order to determine the equipment rsquired to increasc
output, The sstimated value of the main equipment for the implementation
of the plan proposed amounts to 116.5 millicn dollars, at current prices,
It may be roughly calculated that domestic industry is in a position to
manufacture AB per cent of this equipment, which representsthe equivalent
of 52,5 million dollars,

While it is true that the country has by this time the requisite
experience to manufacture equipment on such a scale, a different situation
prevails with respect to design, with the result that the engineering
services of foreign firms would have to be called in. Technical
standérds for the domestic manufacture of the equipment concerned
would not constitute a major problem, since Argentina has experience
in the formulation of standards and personnel qualified for the task.

While it is true, however, that domestic industry would be
technically capable of manufacturing the percentage of equipment assigned
to it, there would remain the serious limitation deriving from long~term
financing, Such financing is absolutely indispensable for the purchase
of steel-making equipment, so that the limited amount of internal credit
available can be used for assembling plant and putting it into operation.
It must be borne in mind that in present conditions in Latin America,
these processes involve investment amounting to about twice the value
of the equipment for new mills, and 100 éer cent of its value in the
case of the expansion of mills already in existence,

Allowance would also have to be made for the possibility that a
high percentage of the equipment required for the expansion of
Siderdrgica Campana S.A. (SIDERCA) and the mills manufacturing special
steels would come.from abroad, in the shape of a capital contribution

from foreign firms,

/1. Projections of
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1. Projections of Qemand for steel products

In the ECLA otudy entltled El desarrollo e economlco de la
gggggggigé,;/consumptlon of steel produnts by 1967 was estlmated in
relation to a possible increase in the gross product of the economy.

Despite the fact that in the early years of the period under -
consideration the gross product has not reglstered the 1ncrements
assumed in the above«mentloned study, it is tlough advisable to
keep to the figure then calculated for consumpticn of steel products; h
31nce the questlon is rather one of forecasting medium-term consumpulon
~ trends, which may of course differ from actual consumption 1n ‘specific .

years, Again, it has been noted that steel consumption in Argentina '
is characterized by the existence of‘a.repreesed demand which would
find expression.in real‘consuﬁption as local production or the capacity
to iﬁport increased. For the purposes of the present study, therefore,
it seems best to adopt the estimates of SUeel consumption previously
»prepared by ECLA,

Since the limit now establlshed is the year 970, the figﬂres
cited in E desarrollo econdmico de la Argentina were extrapolated to
obtain estimates of consdmption of rolled steel'producte'ahd pig iron .
in that year., This gave a tbtal of 3.65 million tons, broken down es

" follows: 3 million tons of rolled steel products — bars, shapes, wire,
sheet, tinplate, etc. - and 650 000 tons of pig iron for use in the found—'
ries and steel mills belonging to the private industry. 2/ | '

The foregoing figures represent an increase over consumption in
1940 amounting to 100 per cent in the case of rolled products and

225 per cent in that of pig iron. ' The higher percentége for pig iron
is explained bj the'fact that the manufacture of industrial machinery =~
and equipment is expected to develop substantially, with the consequent

demand for large quantities of castings.

1/ E/CN.12/429/Add,1 and 2/Rev.l, United Nations Publication, Sales
No.: 59.11.G.3, Vol, II, pp. 171 et seg.

2/ In steel mills pig iron and scrap are used to feed the open hearth
furnaces. On the assumption that the proportion of pig iron is
30 per cent, by 1970 this sector's total annual consumption would
‘be roughly 160 000 tons, if the steel development plans set forth

in the present study were adopted,
P ¥ _ P /In order



In order to draw up a progrsmwe Tor the expansion of steel
making which will meke maximum use of the country'!s existing inswualled
capacity, something must be known of the possible breakdown of con-
sumption in and around 1970 by flat products (plate, sheet, strip, etc.)
and non-flats (bars, shapes, wire, etco.), The incrsased use of durable
consumer goods such as passenger-cars, refrigerators, washing-machines,
etec, is reflected in a corresponding increase in demand for flat steel
products, which thus becomes an indicator of the level of living of
the population. The country with the highest index ¢f consumption of
flats is the United States (55 per cent e Nextt, altvhough some distance
behind, come the United Kingdom (46 per cent) and the Federal Republic
of Germany (44 per cent), In Argentina the percentage share of flats
in total consumption of rolled steel products has risen rapidly, In
the three~year period 1946~48 it-was 35 per cent, ard by 1958-60 it
had reached about 40 per cent,

To determine the possible increase in this percentage by 1970, cor-
relations with the development of certain macro-economic variables were
prepared, but the resulting figures are unlikely to be attainedsvjudging
by the experience of the countries with the highest levels of living
in the world., 'One explanation may lie in Argentinatls low consumpticn
of structural shapes, which tends to raise the percentage of flat
prcducts; this sitvation would change in the future if metal structures
were used in building and heavy equipment for industry were manufactured.
Consequently, it seemed a reasonable working hypothesis to assume that
by 1970 the index of consumption of flats would be 44 per cent, which
is the current figure in the Federal Republic of Germany,

On the basis of the preceding estimates, consumption:of rolled
products by 1970 might be broken down by 1.3 million tons of flats

ard 1.7 million tons of non-flats.

/This classification
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This classification by flat and non~flla®t rolled products is of
great importance in programuing for the ircn end steel industry, because
the manufacture of flats entails heavier investment per ton of output
and larger~-scale production than that ¢f non-flats, Nevertheless, the
manufacture of flats is the more profitable, since it is the branch of
the iron and steel industry in which the greatest technological advances
in steel roliing have been developed, with the result that ils productivity
has been considerably increased. Hence the siriking prospects held out
by the expansion programme under discussion for the San Nicolds steel
mill, whose rolling equipment for flat products has the highest

productivity of any at present installed in Latin fmerica.

2, Consumption ani present production capacity

Notwithstanding the restrictions imposed on imporis by the
shortage of foreign exchange, consumption of rolled steel products and
of pig iron for foundries shows a rising trend, except in the period
1952-54, when it was considerably reduced by a serious foreign exchange
crisis,

In table 1, the annual average for each three-year pericd is
presented, in order to give a more accurate idea of the growth of
consumption, by diffusing the influence of the greater or lesser import.
facilities that may have existed in specific years. The table also
indicates the share contributed by domestic production, As regards pig
irohg the domes*ic industry's contributica is attributable to the Zapla
plant and latterly also to the San Nicolds mill, The situation will be
different when both mills enter integrated operatiocn, since thenceforward
all their pig iron will have to be used for steel making, as a matter
of economic expediency. The heavy investment required for the plant
installed at Zapla and San Nicolds will compel these mills to base their
manufacturing plans on the products that bring in the highest profits,

/Table 1
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.Table 1
| ARCENTINA: DISTRIBUTION OF CONSUMPTION OF IRON AND

STEE.‘.L PRODUCTS  BETWEEN DOMESTIC PRODUCTION AND
IMPORTS, 1946~60

(Annual averages expressed in thous‘ag;l(s of tons)

: Pig iron " - Rolled steel products : B
Three-~year e ) .
period Domestic Domestic ; :
praduciion }mports Total preduction ;'mpor?s Total
1946~48 e P89 -89, LT 643 190
1949-51 e 8 8L -, . 258 ‘73 9
1952-54, 35 30 .65 . 365 3137 T
195557 32 123 155 65 615 127
1958-60 L2 0121 163 ., 80  T37 1557
o Percentage di.stributi‘g:g o
1946-48 .. 10 100 19 - 8L -100
197254, A 5/, . 46 100 47 53. .-100
193557 . 21 79 100 52 43 . 100
195860 - .. 26 T4 100 £3- 47 - 100

| So far there does not ‘seem to be any economic waf,r of producing pig
iron of the grality required by the modsrn metal transforming industry.
The reason lies in the low world market price of prig iron, which ‘means
that its production must be left in the hands of thcse comt%ies"which
'have really aburdant supplies of iron .ore and fuel and can therefore
. pbtaln it at a Low cost. .If the requisite conditions fbr manufacturing
this product vere not to be found in Argentina in the future, it
‘y\roulgi apparently coentinue to be imported.

/Table 1
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Table 1 also shows how small is the share of domestic production
in satisfying consumption of rolled steel products. Yet the country's
dependence on imports to meet its requirements in this respect is
greater than might be deduced from the.figures in the table, since a
substantial proportion of domestic output is manufactured in rolling
mills on the basis of imported billet.

Imports of rolled prodﬁcts take two principal forms: rolled-
products which find their way &irectly to the"consumer market, and
semi-manufactured products (billet) for subsequent re~rolling.

In the last of the three~year periods under consideration,
imported rolled steel products supplied 87 per cent of consumer
requirements; this total was made up of 57 per cent of rolled
products, and 43 per cent of semi-manufaetured products which were
sent to be re-relled and made into bars.z/ It should be stressed
that re-rolling is done in the case of products with a lower commercial
value, while imports are confined to the higher-priced goods, which
greatly adds to foreign exchange spending.

At present, rolled steel products are manufactured by several
establishments grouped together in two large organizations, which are
referred to in the present study as "the private industry".

One of these groups, the Centro de Industriales Sideridrgicos (c1s)
is formed by semi-integrated plahts which melt scrap and a low percentage
of pig iron in open hearth furnaces and produce a type of steel ingoet
suitable for their rolling equipment. Production of these ingots
- averaging 230 000 tons annually during the last three~year period -
accounted for 38 per cent of the group's total output of rolled products
(a little over 500 000 tons per annum). For the remainder, imported
billet is used.

Another group is the Centro de Laminadores Industriales Metaldrgicos
Argentinos (CLIMA), whose members possess only rolling equipment, Their
output (averaging about 280 OCO tons per annum over the last of the
three-~year periods considered) is based entirely on imported billet.

3/ According to the definition of bars as given in the ASTM standards.

/The joint
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Thefjoint stéel-rollingvcapacitymof the two groups amounts to some

900 000- tons yearly, but their actual output depends upon current |
facilities for importing billet, .Owing to the difficulties resulting
from forgigh'exchange shortages, the annual output of the steel re-
rolling sector has fluctuated in recent, years between 700 000 and g
850 000 tons of bars. A ‘ o

: - Table 2 shows how ‘marked is the dependence of private 1ndustry
upon imports.

Table 2

ARGENTINA: PRODUCTION AND IMPORTS OF FINISHED
ROLLED STEEL PRCDUCTS, l9h6-60

(Lnnual averages expressed. in thousands of tons)

Finished rolled steel products

Steel ingots

" Three~year Output of

pericd éggtgizugg V;Céilﬁid Importsé/ Total
. ' groups ‘ a

194648 127 w7 ' 643 . 790
o A949-51 129 258 - 713 971
,1952-54 62 365 . 113 778
1955-57 2L 656 615 1271
195860 230 - 820 oT37 1557

Source: Data provided by CIS and CLIMA, and foreign trade year~
books, :

8/ EXcluding imports of billet. to be used for the manufacture
. of rolled products,

The second column ‘indicates  the slow grqwth of productlon of
steel 1ngots for rolling. -Apparently producers find little 1ncent1ve
to develop this Iine of manufacture,. and therefore prefer to'usé imported
hillet. Lo T |

This dependence upon imports of blllet raises the problem of their
replacement by domestic production., A possible solution is suggested below,

/3. Immediate production
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3. Immegiate production prospects

On the basis of the projection of demand up to 1970, probable
consumption of rolled steel products in 1965 is estimated, by
interpolation, at 2,35 million tons, Under the programme set forth
below, the annual production figure for the period 1958-60 (820 000
tons) would increase to 1.62 million tons by 1965, thus covering 69
per cent of Argentiha's estimated requirements for that year, Never-
theless, this output would still be only partly based on domestically-~
produced ingots, If rolled steel products manufactured from imported
billet are excluded from the above-mentioned figure, the proportion
of consumption satisfied by domestic production drops to 920 000 tons
(39 per cent of the total), Probably the only way of dispensing with
impbfis‘of billet in 1965--70 would be through the addition of a few
open hearth furnaces in the privately-owned works, and a larger-~scale
expansion of the San Nicolds mill which would enable it to supply the
private industry with billet for re~rolling.

The first stage of this expansion would consist in the installation
of a fifth open hearth furﬁaée, which was already contemplated when the
furnace bay of the existing steel works was projected, At the same
time, an oxygen plént would be installed td increase the yield in the
works in question, so that a better balance might be achieved between
steel-making and rolling capacity. '

Certain produets manufactdred by the San Nicolds mill are already
on the market, and it is hoped that 1962 will witness the campletion
of the installations for the first programme contemplated « the
manufacture of 630 000 tons of sﬁeel ingots for conversion into about
480 CO0 tons of rolled products,

It was also planned to complete the Zapla mill integration pro-
ject.in 1962, with a view to operation on the basis of local raw
materials and fuels, So far this plant has been producing only pig
iron, and for the purposes of integration a steel plant and the
corresponding rolling equirment are in process of assembly., Its
production capacity is likely to be about 120 000 tons of rolled steel
products (bars for eonsumﬁtion in the north of Argentina).

/Progress is
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Progress is being made in the construction of Siderﬂrgica‘
Campana S.A. (SIDERCA), a semi-integrated mill which will melt scrap
in éieéﬁéié furhéces. During the initial phase, the steel préduced
will probably be used for the manufacture of about 120,000 tons of
seamless tubes yearly., There is an expansion project under whigh ppe4
plant would be converted into an integrated mill by the installafion .
of rolling equipment, It would then turn over mainly to the manufacture
of special steels,

y A characteristic feature of the iron and steel industry is con—
stituted by the initial operational problems connected with the synchroniza-
tion of the various sections of an integrated @ill in order to obtain
a high yield. These difficulties relate chiefiy to the complexityvof
tﬂe inéﬁaliations aﬁd’to the training of personnel, As a rule, the
process of putting the whole plant into operation takes several years,
but in the case of San Nicol4s it might be completed in a short time,
since the various sections have gone into operation by gradual degrees,
which has made for a more thorough knowledge of their workings.

 Hence, 1955 seems likely to be the year in which the rated output
of the sieel-making projects in course of execution should begin to
find its way on to tne market, Table 3 prescnts a treakdown of this
output for the year in question.,

’

S : Table 3
ARGENTINA: BREAKDOWN OF OUTPUT OF ROLLED STEEL PRODUCTS, 1965

(Thousands of i:ns)

- —

Fioisned rolled productsé[

B3 T ILT T

Industrial Steel ) )
: . g X On the Lasis On the basis
~establishments  Ingots  op'4oestically~  of imported
prodiced lngots billet
San Nicolds 630 L80 .
Existing private industry 230 200 700
SIDERCA . 150 120 ose
Zapla 150 120 ces
Total 1 160 920 700

a3/ The coefficients for conversion of steel ingots to rolled products differ
according to whether the establishments concerned are integrated mills or
semi~integrated plants without blooming mills, on account of the_size of
the ingot produced. In the former case, the flgure ranges from 120 to
135 kilogrammes of steel ingots per hundred kilogrammes of rolled products
and in the latter from 110 to 120 kilogrammes,
/i, Longer-term
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L. Longgr—term prospec cts

Ir only 39 per cent of consumption will be satisfied in 1965 by
domestic production (excluding output obtained by the mere re-rolling
of imported billet), the inference is that the expension effort must
be sufficiently intensified in the next few years for consumption of
about 3 million tons to be possible ip 1970.without.entdiling. the very
Jheavy foreiquegghgggg expenditure that would be involved if production

“wegg_allowed to remain’at its-1965 level, Moreover, the prospects

" for steel making in Latin America up to 1970, with due allowance for
-existing expansion plans, show a deficit of about 5 million tons ift respect
of rolled steel products, which.means that imports of such items to

meet Argentina'!s consumer requirements would have to come from outside

the region.-,w.t-“ Loy :

‘It is perfectly conceivable, hcwever, ‘that in 1970 domestic
production of rolled steel products might contribute over 90 per .cent
of consumer requirements, and; what :is more, on the basis of lower': -
investment than has been so far effected in the San Nicolds mill, The
explanation lies in the improvements recently introduced in the steel-
making process; if these were applled at ‘San Nlcolas its yield could
be increased con31derably." . o

The blast furnace, whlqh:téérgseppé;thg classic steel-making .process,
iéhékpégéd tb competition from a large number of newly-discovered
‘procedures that are jeopardizing its supremacy 1nasmnch as’ they strike
at two weak p01nts in the traditional process, namely, the heavy
investment per ton of annual output which the installation of the. blast
furnace lmplles, and the special characteristics whlch the raw materials
must display if a high yleld is to be obtained, .

Accordlngly, detailed studies of the blast furnace process -have
been carried out, with remarkable short-term results, enabling rated
capacity to be doubled'alféédy; The equiﬁﬁént installed was designed
with thls end in view, and: the 1nvestment 1nvolved was only AO per cent
of what it would cost to assemble a new blast furnace.

Lo ‘ ' : e /Agglomeratidn of



E/CN.12/629/hdd,3
Page 13

Agglomeration of the furnace charge, injection of air at higher
pressures and temperatures and standardization of the operation are
responsible for this extraordinary achievement, The system of injecting
liquid and gaseous fuels is now being perfected in. order to reduce
consumption of coke and increase the yield of the furnace, with-highly
promising results, ‘

At the same time, similar circumstances have led to the discovery
of procedures which, while entailing only modest investment, considerably
improve the steel making yield of open hearth furnaces., Outstanding
among these is the use of oxygen to accelerate the process of converting
pig iron into steel, The projected application of these new techniques
at San Nicolds would significantly increase the volume of steel

produced, and would enable the surplus capacity of the existing rolling-
mills to be utilized, and reduce costs accordingly.

At a later stage, another production increment would be obtained
by the addition of further independent items of equipment, such as
another blast furnace with its accessories, a steel plant, and rolling-
mill units to cqpé with the increase in the output of steel.

By these means, pig iron production in two blast furnaces would
be'boosted to an annual figure of 1.7 million tons; this output
would be used for the existing open hearth furnace in the same mill
= its operation speeded up by the use of oxygen - and for a new steel
piant in which the oxygen-blown converter process would be applied,

" on account of the desirability of aiming at the lowest investment per
’b‘ton of output compatible with maintenance of the quality of the steel
produced., o

The total output of steel at San Nicolds would thus reach 2.4
million tons. Half of this would correspond.to the open hearth
installations,. and the other half to the new converter~type plant.

4/ The injection of some 75 cubic metres of natural gas per ton of
pig iron produced means a saving of about 10 per cent on coke con-
sumption, The Société des Aciéries de Pompey, in France, has
carried out extremely important studies in this direction,

/When the
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When the mill is in full production, the scrap obtained for
recirculation will exceed 500 000 tons yearly. This should enable the
open hearth furnace charges.to be prepared with &0 per cent of pig iron

and 40 pér cent of scrap - .a proportion greatly to be~recommeﬁded when

oxygen is used as an activator, . : il
quufacture of rolled steel products ,should be directed towards

production of the largest possible quantity of flats, bpqaqse_oﬁ7their '
"higher commercial value and because, as a result, they aremore profitable
for the establishment concerned. With the new rolling equipment at the
~ San Nicolds mill it should be possible to producer an annual output of
1.4 million tons of finished rolled products, plus 460 0OCO tons ‘of billet.
- The latter would be sold to the existing private .industry. 'The
~ -finished rolled products would consist of 1.15 million tons of flats
and 250 000 tons of rails, and shapes, -
At the beginning of the present discussion it was postulated
that by 1970  a possible breakdown of consumption of finished rolled
- steel products might be 44 per cent of flats and 56 per cent of .non-
flats, which would be equivalent - in accordance with the consumption
figures adopted here = to 1.3 and 1.7 million tons, respectively.

. The San Nicolds mill would manufacture 88 per cent of the total
output -of flat steel.products, i.e., 1l.15 miliion tons per annum; the
remainder (150 000 tons) would have to be imported, since they would
be highly specialized. products for which demand.is relatively limited
in relation to the investment required for their production, Cases
in point are very wide sheet aﬂd plate for the automobile industry and
for shipbuilding, as well as thin silicon~steel sheets for electrical
equipment., The same afgument holds good for certain non-flats, such

~as shapes of lafge dimensions and unusual design, and for a variety of
special steels, which in the aggregate would represent about 50 000
tons of imports. . L

As regards non-flats, the San Nicols mill would make an annual
contrlbution of 250 C0O tons of ‘rails and shapes.' The remaindér
would be covered by the other plants, to whlcb -San. Nlcolés wouLd deliver
460 000 tons of billét, * I : S

/Table 4
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Table L indicates the increments which would have to be

achieved by the various industrial establishments in order to:implement
the programme drawn up here.
Table 4 -

ARGENTINA: OUTPUT OF FINISHED ROLLED STEEL FRODUCTS, 1965 AND 1970
(Thousands_of tons)

Output in 1965

esigg;;:;;:ité On the basis On the basis Oniggg in
of domestically- of imported
produced ingots billet
San Nicolds 480 - 1 400%
Private industry 200 700
SIDERCA 120 - ' 260
Plants making special - - 120
steels
Zapla - 120 - . 120
Total 920 700 2 800

e S— . i —

2/ Plus h60 0C0 tons of billet for reﬁrolllng by the private industry.

Between 1965 and 1970 the existing private 1ndustry would have
to ralse its annual output of finished reolled products from 200 000
to 900 000 tons. To this end, it would have to 1ncrease its output
of billet from the present figure (230 00O tons) to 530 OO0 tons;
this volume, together with the 460 000 tons produced at the San
Nicolds mill, would give a yearly total of 990 000 tons of billet,
from which the requisite 900 000 tons of finished rolled products would
be obtained. |

Such an expansion of the private industry, designed to supply
moét of the raw material required to put existing rolling equipment
into full operation,would ﬁeéeséipate the additiqn'of a few open hearth

/furnaces to
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furnaces to be charged with scrap, This would not involve very heavy
investment, and the relatlveLy 1cw product1v1ty of the small furnaces
would be adequately of fset by the advantages that would derive both
from the more efficient utilization of installed rolling capacity, and
from the fact that this sector of the industry would then be practically
independent of imports of its raw material (billet).

The projected expansion of SIDmRCA would raise its output to
260 000 tons(see again table 4), In thls connexion, study is being devoted
to the p0581b111t1es of applylng some of the procedures known as direct
reduction - straight-from-ore to steel - in ¢6ider to supersede the use
of scrap in .the electric furnaces,

The table further.includes an output of 120 000 tons of special
steels, cOrrespondiné te éeﬁefalvexisting projects: Although these
projects are still in the embryonic stage, it may be assumed, in view
of market requirements that by 1970 plants concentrating entirely on
the manufacture of special steels are bound to exist in Argentineg

Scrap would be of preponderant importance, since it would be .
the raw material required for SIDERCA's semi~integrated plants and .
for special steels, as well as for the expansion of private industry.
However, in view of the’ tendency 1n world. steel productlon to make
greater use of oxygen~blown converters = which absorb less scrap
than the open hearth process, hiﬁherto the most widely used - demand
for scrap on the world market would be proportibnally less, which
encourages the hope that its price would remain low, Moreover, the
latest advances suggest that in the manufacture of quality steels
higher productivity is ensured if scrap is replaced in oxygenéblown
converters by high-grade iron ore, on account of the latter's uniform’
composition and greater ease of manipulation in the plant, This
procedure will probably be applied in the new‘éteel‘ﬁorks at the
San Nicolds mill - programmed as they are with converters of the type in
question ~ so as to take advantage of the excellent quality of the ores
imported from Brazil. Thus the plant could use the whole of its scrap

for recirculation in the open hearth furnace charges,

/If requirements
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If requirements of scrap for the expansion of the existing
private industry are added to the amount needed for SIDERCA and for
special steels ~ on the basis of furnace charges'ccmprising 3C per cent
of pig iron and 70 per cent of scrap -~ we get an annual figure of
700 00O tons, Of this, 100 000 tons would be recirculation scrap,

. and the balance (600 000 tons) would have to be purchased on the

market,
Studies carried out in Argentina on the potential supply of scrap

suggest that by 1970 it would be possible to collect the 600 OCO tons
of scrap required, Failing this, part of it would have to be imported,
but that would present no major difficulties, as can be seen from the

previous remarks on dermand for scrap.

5. Equipment required for the steel industrv's expansion
programme, 1965-70

The preceding sections constitute an outline of an expansion

programme for the iron and steel induétry during the coming decade,
Production increments up to 1965 should be obtained mainly by putting
into operation, completely and on integrated lines, the equipment
already in existence at the San Nicolds mill or at present in course
of installation,

In view of the time required for the preparation of the final
project and for the design, construction and assembly of the squipment,
in particular, the several years that it takes to ad just the new
installations so that their rated yield is attained, the work of
expansion should be begun at the earliest possible moment, Only in
this way can the capacity proposed here for the San Nicol4s mill be
achieved by 1970, '

A programme for putting this expansion into effect has been studied
with due regard to the equipment already purchased and installed and
the need for total investment to be kept as low as possible,

/The expansion
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The expansion programme‘ﬁould.be implémented in two phases,
startlng at once. The executlon of the first would mean "spending relatively
little time on the preparatlon of progects ‘and’ d°31gns and would coen~
31derably increase the yield of the ex1st1ng installed capaclty. "The*
second would raise output to the levelo contempléted for 1970, and its
preparation and design would take longer, because most of ‘the plant
installed would be new and 1ndependent of the. ex1st1ng equipment, "

The prlnClpal changes to be 1ntroduced in the 11rat phase are
indicated below. To begin w1th, output of coke would be 1ncreased by
the addltlon of thirteen more ovens to the ‘elghty-nine already in
: exisfence, giving fifty;one ovens t6 each of the batteriesiat"pfeaent"r
installed. A larger output of pig iron would be obtained by the = ™'
1nstallatlon of a 31nter1ng plant to deal with the raw materlals used
for the blast furnace charge, and also by modlflcatlon of the
equipment installed so that the air requlred by the furnace could be
injecﬁed at higher pressures and temperatures,” The means of achieving
the steel production increment would comprise the installation of a
f£ifth open hearth furnace and the use of oxygen for these furnaces *
to speed up the process. 'In order to ?afse-dutput of finished rolled
producis, more pit furnaces would have to be installed for the blooming~
mill, and another furnace for heating slabs constructed; certain -
changes would also need to be 1ntroduced in the’ awxiliary installations
for manipulation of raw materials, power distribution, etc.

The equipment needed for this first phase could be designed, con-
structed and assembled in a period of not more than two years, Dﬁring
this time work would proceed on the studies, deéigns and construction
for the second phase, which would take about four jears more to reach
~ full capacity. o

The follow1ng would be ‘the most important equlpment for the
second phase' a blast furnace to produce 850 0CO tons of plg iron
yearly, also operating on the basis of 51nter, which would mean '
enlarging the sintering plant already purchased; complete facilities
for coking and by—producﬁs to supply the coke requirements of the new

/furnace, plus
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furnace, plus the coke needed to raise the annual output of the first
furnace from 700 000 to 850 000 tons, so that the two furnaces would
be operating at the same level of production; and a new steel plant
operated by oxygen-blown converters, (for this the capacity of the
oxygen plant installed during the first phase would have to be
increased). ,

For steel-rolling purposes a new blooming-mill would have to
be installed, designed solely for flat steel products and equipped with
the corresponding pit furnaces and other accessories, as well as a new
rolling-mill for plate and some supplementary plant. During the
second phase, investment in auxilisry ecuipment would be fairly heavy
in respect of power, steam, internal transport, etc,

Table 5 presents an estimate, at current prices, of the value of
the principal equipment needed to expand the annual capacity of the
San Nicolis steel mill from 480 000 tons of rolled products to 1.4
million tons, plus 460 000 tons of billet. The figures for each

section cover the equipment required for both phases.

Table 5

ARGENTINA: ESTIMATE OF COST.OF PRINCIPAL EQUIPMENT REQUIRED FCR THE
SAN NICOLAS EXPANSION PROGRAMMEQ/

Millions of
dollars
Coking 8
Sintering 6
Blast furnace 9
Oxygen plant 7
Converters for steel making and one open hearth furnace 11
Rolling~mill 32
Ancillary services 21

Total 9L

&/ These figures, covering equipment only, were established on the
.basis of data furnished by purchasers of new plants, '~ '

/The expansion



E/CN.lZ/éZQ/Add.B
Page 20

The expansion of the present private'industry's'stéei outﬁdt":
for its own rollingomills would be effected by:about ten establlshments,
through- the installation of the same number of open ‘hearth furnaces,
each with a capacity of 30 tons,. and characterized by a doublée pouring
runner to fill two ladles at oncg.‘.This is advisable in order to
speed up the'casting of small ingots for rolling purposes, ahd thus
dispense with the heavy investment repreéented by a blooming—mill.

The amount invested in the main eguipment would be ‘determined by
the furnace and cranes. The value of. a 30-ton furnace with its’ .
accessories is estimated at 40O 00C dollars, which would ‘give a total
~of 4 million dollars for furnaces. Investment in cranes, at 200 000
dollars per furnace,iwould total 2 million dollars. In short, the
value of the princlpal eauz.ment for the expansion of the prlvate
industry would be 6 million dollars. : -

- Table 6 presents an estimate of.the value of the most important
equipment requlred for the expansion of SIDERCA's annual capacity from
130 000 ‘to 260 GO0 tons of rolled products. As stated above, this
plant may possibly enlarge its capaeity on the basis of some of the
direct reduction processes as an alternative to the use of scrap.
Possibilities in this field are steadily increasing owing to the
advances that'aré'being made in some of the processes in question,

Table 6

ARGENTINA. ESTIMATE OF COST OF PRINCIPAL EQUIFMENT REQUIRED
FOR THE EXPANSION OF SIDERCA

Thousands of dollars

Steel works - _
Electric furnaces 0. ..
Cranes ) 300
Furnaces 250 o
Rolling~mill 1700
Cranes . : 150
Electrical -equipment Lo . 300

i ' . T,Ot'al RPN . e e . ‘.~ . ‘4. -. 3¢b~~5'06“‘

/There are
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There are several projects afoot far the manufacturs of special.

steels, but they have not yet materialized. A4s this sector must
- pecessarily develop during the next few years, it is assumed for the
purposes of the present study that four plants with a capacity of
about 30 000 tons each will be installed, The argument in favour of
four plants rather than a smaller number is that, according to the
project, they will operate with electric furnaces ~ the system most
. to-be recommended .-~ and, owing to the power shortage, they will probably
“have to be established in different parts of the country.

' The project envisages one section for special steel forgings and
" another for the rolling of bars, Steels for tools would be;manufactured,
.steels for mechanical engineering, high-speed steels end stainless
- rateelss -
' " Table 97 shows an estimate of the cost of the principal equipment

T for a plant -with. an annual production capacity of 30 000 tons of

.. special steels.
Table 7

"~ ARGENTINA:  ESTIMATE OF COST.OF PRINCIPAL EQUIPMENT REQUIRED
FOR A PLANT MANUFACTURING SPECIAL STEELS

"

Thousands of

‘ dollars
Steel-making
Electric furnaces and auxiliary equipment ' 600
" 7 Cranes 250
.Annealing furnaces 150
Cleaning lathes 100
 Por _
" Press, manipulator and heating furnaces 400
.. - Hammers, heating furnaces and cranes _ 300
.Rolling
Furnaces 100
Rolling-mill - 900
Cranes: . 150
"Heat, treatment 150
ect, icity sube-st ,i Q. 250
Total 3 350-

Jatimated amcda
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A Estzmated costs for the most 1mportant ecuipment %o be used in
the proposed progrdmme fbr the eApan31on of .steel: maklng are summedw
up 1n tahle 8;‘ IR R TN A S

e

Table 8

AﬁGENTIﬁK'; SUMMARY OF  .00ST“OF EQUIPMENT REQUIRHD FOR EXPANSIQN :
o - - OF THE IRDN AND STEEL INDUSTRY, l965~70 i

.,.‘

san Nlcolés L T g0

The prlvate mdustry ‘ . L 6.0, e
SIDERCA . G uew U ' 3.5 ool

flants maklng speclal steels ‘ T 13,0

6. Domestlc mang;acture of egg;pggnt -needed- for the
co ey v gxgan31on og stegl. maklng o

Vs ENTEeN

- The slow development ofrArgentina‘s iron and steel 1ndustry
1imits the pos51ble extent of the country's experience in the manufacture

[ . R

of “the equipment needed for its expansion, ,ua<“a'ﬁv;~-w“
While it is true that the manufacture of such -equipment- does’ not
present ccmplex technical problems when the proper mach1ne~tools are
avallable, the over-all plant design does require a breadth of exPerlence
which apparently is non-existent in Argentina, for the simple reason”that‘
this is not one of its traditional. llnes of manufacture. Hence contracts
would have, to be arranged with foreign firms for ths requlslte engxneerlng
services, : ,”~4w=ﬂuk
There.is a parallel need for technical stzndards in respect br the
equipment tg be constructed, No difficulties seem to arise in thls con— .
nexion. Of "all the Latin American countries, Argentina is.. 1;he.‘“”":"t .

in regard to national standards; those applicatle: t0~8$eﬂl“m3kiﬁg eoulpment
could readlly be determined by the highly-qualified personnel avallable in
thls ﬁ.eld. . ) e

- e i e tub o

G e e /Slnce a
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Since a high proportion of the facilities installed in a steel mill
consists of metal structures, tubular products, and separate items such
as electric motors, pumps, campressors, etc,, a good deal of this equip~-
ment could presumably be made in Argentina, which already has experience
in such lines of manufacture. A study of the possibilities suggested
that the share of domestic manufacture might be estimated at 4O per cent
of the equipment required for expansion in the case of the San Nicolds
plant, 70 per cent in that of the private industry, and 65 per cent in
respect of both SIDERCA and the plants manufacturing special steels,
Hence the value of domestic output of steel-making equipment in 1965-70, given
the existing installed capacity and the experience at.present possessed by
the metal~transforming industry, would amount to about 52.5 million dollars.

It should be noted that this percentage represents only the most
important equipment. A steel mill requires many other accessories which
could be manufactured in Argentine and would go to swell the figure cited.

Nevertheless, in the case of the expansion of the San Nicolds steel
mill much depends upon the need to seek long~term financing for the
purchase of its equipment, since the integrated iron and steel industry
ds further characterized by the fact that the highest percentage of total
investment is used for installing the equipment and putting it into
operation, not for acquiring it. OConsequently, long-term financing must
be sought abroad, and short~term financing for the assembly and operation
of the plant within Argentina., This might have an adverse effect by
precluding substantial domestic participation in the manufacture of equip-
ment for the expansion of the San Nicolds mill,



