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1. This paper gives a brief historical perspective of Hungary's
aluminium industry, discussing some of its specific aspects particularly

jn relation to the international division of labour.

26 CHAPTER I covers the development of aluminium industry from

the start of bauxite mining through the initial phase of alumina manufacture
and aluminium metallurgy and its intensive post-liberation development to
the Hungarian-Soviet alumina-aluminium agreement and, within ites framework,
the industrial expansion projects for the manufacture of alumina and semi-
finished products. An outline is given of the development policy and trend,
as a result of which Hungarian aluminium industry, which prior to the war
was mostly a primary producing and exporting branch, is gradually beooming a
developed vertical sector making fuller use of the possibilitids inherent

in Hungarian bauxite riohes.

3. CHAPTER ]] gives a brief account of the teohnological and eoonomio
position of aluminium industry and its development plans, covering the main
phases of procduction from bauxite mining through alumina production and
aluminium metallurgy to the manufacture of semi-finished and finished products.
The chapter ends with the presentation of investment outlays necessary for the

vertical development of aluminium industry.

4. CHAPTER IJI deals with the organizational pattern of aluminium
industry, inoluding the main lines of activity of this branch as well as the
companies and institutes funotioning within the framework of the Hungarian
Aluminium Corporation.

5e CHAPTER IV outlines the institutional framework for technical
development and its functioning in this branch of industry, including the
Designing Centre of Aluminium Induetry and its activity, and the technolc; ‘sal
and geologiocal research carried out by the Research Institute for the Metal
Industry and the development units and pilot projects of the various enter-
prises as well as by the Bauxite Prosgecting Unterprise, respectively. The
teohnical advising and propaganda activity carried out by the Centre for
Aluminium Appliocation Techniques are also discussed.

fo o o




ID/CONF.1/G.48 SUMM.RY
English
Page }

6. CHAPTER _V offers a survey of the international relations of

gluminium industry, with particular emphasis on the significance of inter-
national co-operation in ensuring the basic conditions for the development

of Hungarian aluminium industry, primarily electric cnergy of which

Hungary has a limited sujply. In the light of this need, coverage is ex-
tended to the Hungarian-Soviet alumina-aluminium agreement and the
Hungarian-Polish agreement for co-operation in the field of aluminium industry.
Similarly, account is given of the contribution by llungarian specialists to

the development of the aluminium industry in other countries.

Te CHAPTER V1 contains the general and specific conclusions to be
drawn from the above experience in the aluminium industry.
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Introduction

1, In Hungary aluminium industrial activity has been carried on for some
4O years. In the present paper we endeavour to make a short review of the
development of this branch of industry, to supply information on our plans
for further development, and, finally, to give a brief outline of the
technical level achieved up to the present. In addition we shall refer to
the scope of activity of the industry and shall analyse those circumstances
which have led to a relatively broad international co-operation with some
of the friendly countries with a view to the solution of some development
questions within the aluminium industry,

PLACE IN THE HUNGARIAN PEOPLE'S ECONM)
2, As a result of geolegical exploration activity carried out after 1920,
bauxite riches were discovered in Hungary in a quantity significant even on
a world scale, amounting to approximately 1.5 - 1.7 per cent of the world's
known or estimated bauxite deposits., The year 1926 may be considered as the
starting point for the aluminium industry, vhen with a yearly output of

3700 tons of bauxite, production began in Hungary. Regardless of the
stagnation caused by the economic crisis of 1930, the quantity of extracted
ores per year showed a steady increase and in 1937 it surpassed half a
million tons; the 1943 production figures show a one million ton production
level per year,

3. Bauxite processing in Hungary started in 1932 under rather modest
oircumstances, with the erection of a bauxite-cement factory. In that very
same year a small-capacity alumina factory was also built., Manufscture of
aluminium started only in 1936 when the German armament interests made the
stepping up of production capacity in Hungary wrgent. Building of further
alumina factories and metallurgical works started in the year: immediately
preceding World War II as well as during the war, when the production of
semi-finished and finished goods began to be developed.

[ooe
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L. Both bauxite mines and processing works started their activity backed

by foreign capital investments, mostly from Germany, The character of
development is well illustrated by the fact that in 1944 only 21,000 tons

of alumina, sbcut 10,000 tons of aluminium, and about 9,0C0 tons of aluminium
semi~finished gocds were manufactured in Hungary whose bauxite production
then totalled some 1 million tons,

5>« Following the war, and according to the Potsdam Treaty, German concerns
in the Hungarian aluminium industry went over into Soviet ownership, Thus,
up to 1954, the aluminium industry worked within the frame of a Hungaro-Soviet
mixed enterprise; then the Soviet partner sold its share to the Hungarian
Government under favourable conditions, In this period up to 1954 the level
of alumina production surpassed 130,000 tons per year and the manufacture of
aluminium ingot increased up to 30,000 tons, that of semi-finished goods to
about 25,000 tons.

6, Inthe course of development between 1955 and 1962 Hungary succeeded to
approach the results of highly developed countries in aluminium manufacture
and aluminium metallurgy. In 1962 Hungary produced around 1.5 million tons
of bauxite, about 240,000 tons of alumina, 53,000 tons of aluminium and
38,000 tons of semi-finished goods.

7, Within the 17 years following the liberation of the country noteworthy
results were achieved in all phases of bauxite processing. Thus in 1962
alumina production increased over ten-i0ld, that of aluminium ingots over
five~fold and that of semi-finished goods over four-fold as compared to
figures registered in 1944, However, at the beginning of the 1960's it
became increasingly obvious that Hungarian energy sources did not prove
sufficient for the further development of one of the very significant sectors
of the aluminium industry, namely electrolytic aluminium manufacture,
Therefore, a cholce had to be made between the following potentialities at
hand: to abandon development of the very advantageous finishing phase, i.e,
semi-finished and finished goods manufacture; or, to solve the question of
broadening aluminium metallurgy production through internationsl co-operation,
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8. The 2lumina=-nluminium agreements si ned with the .oviet Union in 1962 and

with the Folish Feople's Republic in 1960, to which we shall revert later, made
it possible for Hungary *o increase considerably her sluminium resources in the
near future and to make the necessary prcparations for the minufacture of cemi-

finished and finished goods,

9., In order to rculize these targets, an output of 2 million tons for bauxite,
4L,60,0.0 tons for alumina, 61,0 tons for aluminium and 82,(CC tcns for aluminium
semi-finished 7oods h s been forseen for 197C, After 1970 the pace of develop=-

ment will, no uoubt, increase further,

10, It is perfectly obvious that for Hun:ary, a country with signil'icant bauxite
riches, it is of paramount interest tc [ind the necessiry conditions for the
vertical buildin; up of her 2luminium industry o2nd to utilize metal contents
extracted from the ore at the hichest ossible grade of processing. up to a

sound, economically adec.iotec measure,

11. Taking the average quality of Hungarian baurite, out of fix tons of bauxite
two tons of alumina and out of the latter onc ton aluminium arnd scii=finished

goods respectively, can be produced, These products can be scld .t the following

prices:
dauxite #US  6.- per ton
Alumina o Re- "
Aluminium LS50 - n
Aluminium sendis 750 ,- " (on the average)

12, Thus the selling price of semi-finished goods is roughly 20 times that of
the bauxite necessary for their production., This circumstince serves as an
explanation for that steady endeavour which Hungary has been making to increase
the verticality of bauxite processinc since the liberation as well as for our
lively interest in international co-operation. The results achieved in this

connexion are shown in table 1 of the annex,

/OCC
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13, This tablie shous the production and sale of major products in some of the
characteristic periods. The difference of the two rows of figures represents

domestic consumption in this brench of industry,

14+ From this table it appears quite clearly that in the period up to the end
oy 'orld iar 1], bauxite, which was delivered in the form of raw material, played
a decisive role in sales and that in the period following the liberation the
quantity of processed poods incrensed considerably. Bauxite sales have Leen
decrensing nore and more in proportion tc¢ the building up of processing capa=
cities; alumina appears on the market as an important export article, and at
present aluminium semi-finished goods already represent the basic item of the

poods! turnover,

15, In toble 2 of the annex, we compare values of semi=finished products,
which in principle can be manufactured from the bauxite produced, with actual-
ly realized sales in the period under review, This goes to show that while

in the X years! period from the beginning of mining activities until the

end of 'lorld "'ar I1 we were unable to realize even 10 per cent of the useful
metal contents value of the ore expressed in the price of semi-finished

goods, in the some period following the liberation we could already achieve

about 30 per cent of sales being possible in principle,

[eoe
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II. 5ULE CHARACTERESTIC FIiTURES BEARING ON THg aCiLViuY o
HUNGL.TAN_ALULINIUL LWUoTRIAL JOid AL

16, Aluminium irdustrial activity recuires a set cf srecific factors neces s ry

for the development of the different phases of' production., These factors differ
from country to country and accordingly facilitate development in varyine degrees,
Therefore a short outline fillows of the technical ::nd econonic circums: \nces

which characterize Hungary from this point of view,

A, Eauxite mining
17. Hungarian aluminium industry endeavours to achieve reasonable exploitat.ion

and sales of the bauxite riches., uwith this aim in mind exploration and detailed
investigation of bauxite deposits is of fundamental import-=:ice both for the
quantity and quality of ore-reserves, Following orld Jar 1I the aluminium in-
dustry called a special geological research organization into life for the
regular exploration and analysis of bauxite deposits. Continuous exploration
activity which is still in full swing made it possible to evaluate the estiiated
bauxite reserves and to prepare long-term development plans for the exploitatior

of bauxite riches.,

18, Geological exploration of ore reserves renders full exploitation of their
economic value possible, as well as the development of aluminium industrial
centres in the proximity of the ore bases, is an example for this fact we would
mention the high-capacity AJKA II alumina factory which will be based on the
rather important ore deposits and coalfields of Halimba-Nyirid.

19. The majority of bauxite deposits extends under an overburden at a depth of
50-350 m under the surface; consequently the greater part of these mines has
already been exploited by deep~mining. The present mining capacity is about
1.5 million tons which will increase considerably in future by means of opening
up new mines,

20. A considerable part of the fields lies under the kars*-water-table, thus
at many places one has to reckon with dangerous water in-rush in the course of
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sowite nining water dan, er Ls elininated by active water protection, i.e., by
rocerful punping consiverable water quantities are extracted from the Dolomite

and 1limestone lirers, tlus the ater level is repionally subsiding to the required
deptll, viz, under i @ ining horizon,  tecently, sinkers capable of pushings down
shafts, 2.6 m in diameter, .ere pat into operition in order to make devatering

shafte,e

21, 1n the period of the forthcoming ten years e plan to increase bauxite pro-
ducticn to over double of the present yield which of course necessitates the
upenirg up o new imines. (n the basis of rcgular geoisrical research activity

i, vms proved that adequate ore deporits are at disposals Guiding principles for
the plannines and establishing of new mines ~re the following: high yield/min.

“10 UGG tonsfyecr,  bulk production vith maximum mechanization, regional concen=—

tration and active water protection in mining areas endangered by karst-water,

Be. _alumipa manuficture

20 In 1966 the production of alumina - direct raw material of aluminium
retal lurgy - amcunted to 290.0C0 tons which, compared o the production fipgures
for 1948, the tine ol nationalization, shous a thirteen=fold increase and is

almost double the level of ten years ago.

2?3, The present volume of production is rather remarkable even on an internatic-
nal scale: only the .Joviet, French an! /est-(erman alumina production exceeds

that of Hungiry in surope.

2L, Huncarian alumina factories are processing a bauxite ore that has higher
Si02 and i'e contents than overseas bauxite, and is mostly of a Boehmite structure,

on the basis of the traditional Bayer procedure applied with slight modificalions,

5. Equipment of the alumina factories and their degree of automation are quite
up=to-date, 1In two of the larger alumina factories the quantity of steam neces-
sary to produce one ton of alumina was decreased to three tons at the end cf
1966, whereas in 19%7 eight tons of steam were necessary to produce the same

quantity of alumina, ~“pecific heat energy consumption also shows a steady

/ooo
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decrease and in 1966 it recched the level of 5.9 liegacal/ton on the average, |
reckoned on primary energy carriers, which in view of middle-size factories

may be considered satisfactory.

26, In the course of alumina manufacture from Hunsarian bauxite ores there
remains a considerable quantity of red nud with a rather high percentage of iron,
Iron recovery from red mud in iron-poor countries - as is the case in Hungary,

too ~ is of special importance. For many years successful and encouraging experi-
ments have been carried out in Hungary and in some of the neighbouring countries
on a pilot plant and large-scale basis, aiming at the recovery of iron from red
mud on the one hand and at that of alumina and caustic soda from red nud slags,
on the other, Complex utilization of the red rud as a by-product can in our

opinion contribute to increasing the profitability of alumina production,

27. Among other products manufactured from alumina in Hungary, corundum refrac-
tory material must perhaps be mentioned in the first place, considering its
importance, From this product we exported around 3,000 tons to several European
and overseas countries in 1966, Our factory of alumina refractory shapes
(furnace lining) also produces corundum grains in a quantity sufficient to supply
domestic needs., In the course of the past ten years Hungarian alumina factories
have taken up the manufacture of different active alumina types and aluminium-

oxyd-gel as well as the recovery of gallium metal and vanadium-pentoxyde.

28, From the 296,000 tons of alumina produced in 1966, 160,000 tons or 54 per
cent of total outjut was exported. A4s an alumina exporter Hungary has occupied
the first place in mid-Europe over a long period. In the years ahead we should
like to maintain this position, because Hungary's bauxite riches and the lig=-
nite basins extending in the proximity of ore deposits create favourabie cond i~
tions for the incre~.se of alumina production.

Ca Aluminium metallurgy

29, Given the present production level of the Hungarian aluminium metallurgy,
no significant increase can be expected until the end of 1980 for reasons of
scarce energy supply. Today Hungary produces around 60,500 tons of aluminium,

/...
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almost twice cs ruch as in 1948 and over 70 per cent more than ten years ago.
For the time being the trend of development is towards further modernization

of existing equipment and, consequently, intensification of -.-oduction.

30, On a world scale the present Hungarian aluminium production is insignifi-
cant, but regardirg its technical level, some of our results have come up to
international standards. This applies tc the gpecific alumira and auxiliary
material consumption as well as to the DC energy consumption for 1 kg of alumi-
nium which in the last year decreased to 15 k.h in our vertical Soedeberg type

side=-stubbed reduction pots,

31. Taking the Hungarian circumstances, 65-70 kA furnaces have proved to be
the most suitable. In practice, the operction of the furnaces has been fully
mechanized and automation has been stcrt:d. The necessary DC for electrolysis

is supplied mostly by modern silicium rectifiers.

32, Beside the usual commercial quality metal, the furnaces also produce high-
purity (99.99 per cent) aluminium,

33. In the present year continuous casting equipment has been put into opera-
tion, directly fed with hot-metal #wd located on the site of the furnaces, for
the purpose of manufacturing rough wires and striped. ‘ie are likewise planning
to erect 8 high capacity central scrap remelting and mould-casting works close
to the furnaces for drawing maximum profit of advantages offered by the use of

molten metal.

34, In 1966, 54,300 tons (75.7 per cent) of aluminium were used in Hungary for
the production of semi-finished goods and 16,40C tons (23./ per cent) for moulds
and other purposes. according to these figures, the metal input required for
the manufacture of semi-finished goods and mould-casting is roughly equal to that
in the industrially developed countries,

35, However, the pattern of the manufacture of semi-finished products strongly
differs from the general trend in the world, On a world average, the production

Joee
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of rolled and extruded goods represents 85-9C per cent of semi-finished goods,
that of wire cnly 1C to 15 per cent, whereas in Hungary, owing to the high
requirements of the electric industry, wire production amounts to approximately
30 per cent of the volume of semi-finished goodse. Thus, rolled and extruded
goods make up only 7O per cent ol the total volume,

36« In Hungary modern units are manufacturing wire and extruded goods, on
presses with a compressive force varying between 600 to 5,CC0 tons, as well
as foils from semi-finished goods' production totalling 54,300 tons, The mo-
dernization of sheet-metal manufacture is now under way wit! the installation
of a wide strip mill (1,800 mm in width),

37. In order to widen the scope of products manufactured on the basic equipment
and to improve their quality, our semi-producers are equipped with finishing
machines and processing units. Once they are in full operation, Hungarian
semi-producers will be in a position to supply consumers with high-quality
goods, namely painted strips, polished and anodized tubes and profiles, cmbossed
sheets, etc,

38, At present we are stepping up the capacity of semi-finished goods manufac-
ture in order to enable our industry to work up the quantity of metal available
under the Hungaro-Soviet aluminium agreement in accordance with up-to-date
requirements., On the basis of calculations it appears practicable to double
the present capacity of production by 1270.

39. The manufacture of semi~finished goods is at present developed along t'rn
lines: the setting up of high-capacity semi-finished goods works with a wide
scope of products in the proximity of consumers, relying on skilled labour in
the industrialized area; in the .reduction plants installation of relatively
small-capacity {5 - 20 thousand tone)uniplanar equipment for continuous casting
of molten metal, i,e. wire or narrow strip manufacturing units,.

4O, The foundries are supplied with alloyed metal partly by th- aluminium fur-
naces and partly by the specialized light-metal works, Foundry requirements

Joos
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are riet by three larger foundries, their yearly capacity being 7,0C0 tons, as
well as by some relatively smaller units operating in the machine works, Die=-

casting and pressure-~casting are making great headway in replacing sand-moulding,

Le tanufacture of finished gocds

41, 1n the period between 1950 and 1965 aluminium consumption grew six=fold in
Hungary while total industrial production increased to its quadruple, Aluminium
consumption per capita in Hungary was about 6 kg in 1965, This cuantity is
roughly in accordance with similar data of .rance, Australia and Norway and

amounts to about threc~fold of the world average,

L2, TFor characterizing aluminium consumption beside the quantity one may take
the distribution in the main consumer sections. Beside the state of development
of the aluminium industry this structure depends to a great extent upon the
economic structure of the country, upon the organization of the industry as well
as the production and market position of other raw materials competing with

aluminium, i.e. steel, copper, timber, etc,

43+ The structure of aluminium consumption in Hungary strongly differs from that

of the industrially developed .Jest—furopean states,

L. In Hungary the well-developed electrical industry producing to a considerable
extent for export, takes over in fact 35 per cent of the aluminium processed

in the country, Abroad the share of electric industry amounts to about 15 per
cent only. This high ratio of aluminium consumption in the electric industry

is due to the fact that for a longer time copper has been rather scarce in Hun-
gary and therefore, stealing a march on other countries, copper was largely
substituted by aluminium which could be well applied first and foremost in the
electric industry.

45. The manufacture of vehicles and of pots and pans amounts to 20 per cent € “ch
of the whole aluminium consumption in !lungary as in the industrially developed
Jestern countries, The chemical and packaging industry!s share in aluminium
consumption is not yet satisfactory in Hungary. Aluminium consumption of the

/ ..'.
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building industry and agriculture is at present still at its low ebb, although
in recent years a considerable increase could be registered in both fields.,

The major part of aluminium finished goods produced represents a yearly volume
of about 60,000 tons; it is carried out in separate specialized works and
sections. Thus a special ship-building factory manufactures light-metal water
vehicles; in the cable factory an independent section deals with aluminium wire
manufacture; a specialized machire factory of the chemical industry manufactures
aluminium tanks and other equipment, etc,

46+ In the light of consumer requirements in Hungary aluminium consumption per
head and year will amount to 10 kg in 1970 and to 25 kg in 1980,

47. As we have already mentioned, the conditions for the entire building up of
the aluminjum industry are rarely at hand in one and the same country; this very
circumstance entails the well-known international character of this branch of
industry. Besides, the entire manufacturing procedure beginning from bauxite
mining up to the manufacture of aluminium ready-made goods requires considerable
capital investment. In order to demonstrate this fact we have r:ale attempts to
determine investments necessary for 100,000 tons of finished goods of an average
composition based on our experiences as well as on some press releases. When
making this calculation we have taken into consideration the amounts necessary
for the basic energy required for the operation of the metallurgical capacity
for semi~finished goods production, finished goods manufacture, as well as for
the installation of a proportional mould-casting capacity; investments, however,
which will probably be necessary for the further development of transport,
building of railway lines, ports, etc, have not been taken into consideration

ds these are varying to a rather considerable extent from country to country,

48, From table 3 of the annex it can be ascertained that in order to establish
a capacity for 100,000 tons of finished goods extending to all phases of manu=—
facture a very considerable investment, extending to 400 millicn $US is neces—
sary. - The most important part of this sum falls on the establishment of

sluminium furnaces and equipment for energy supply in connexion therewith.
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111, O«GuNI<.TION O THE HUNG atl..N ALUL INIUL INJUSTRY
49. Th- boiuxitr=cluninium industri-l com ni.s of “unz rv ar: c~ci."ics

mtirsly in soeicilist st-ts omoers'ip, it i the ungarian Aluminium Nore
porction; t 2 latter is controll.d b the inistry for ":avy Industry.

™. difforant lin.~ of netivity r: thi: folloring.

- iiolozrical bruxite roscured,
- Bouxits rocduction,

- 4«lu in mznufacturs,

- rocuction of aluriniun

vrocuction of ~luminium somi-finishzd products,

Canufarcturs of corundum . ducts,

-rnces .ing of by= roducts cnd scr. s of thy clurinium in‘ustry;

‘roruction of astiem ¢’ 2lietric onorg s,

= Production of auxiliary metericls for t 3 siuminium industry,

[

nglting end cisting of olum niun ser. s,

wle of rrducts ontion:l for hom: con umpiis an’ te ths frrs3imn treds
crmpanics,

Bxccutinon of invistmuints an’ ronzwal of bruxit. and aluminiur industrisl

Wor s,
- "amufacture of machin.s an? maintonanes sarvice for customars abroad;

Tachnologiecal rassarch cctivity in connexion it the sToC ¢t n of a'uminium

industry ‘'roducts,
- des2arch in connexion wit: thc technology and proc2ssing of non-iron metalsyp

- Dovaloprnt of aluminium finish.d .oods' .rotot os;

T:chnical know=how for tho alumitium 2T0eescing intastry,

Genoral projrots for ths bauxitc and thi aluminium industr;, indivi ‘ual

———

machinos for t'e aluminium industry, .roducts and construoti-ns, osrcjection

of mamufecturing vorks for raw and aaxiliery materials in ocomexion "ith tha

-

elurinium incustry for local an? foreizn buyars,
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= Acting as main-contractors in connexion with the export of complcto factory

cquipment for the aluminium industry.

50. The Society incorporates: The Resaarch Company for Bauxite, two bauxite
mining onterprises, onc ~lumin: faetcry, one alumini and corundum f«etery,

onc aluminn rmetory and ~luminium reduction plant, two aluminium rcduction plants,
two light-metal works for somi-finished products, The Aluminium Trade Conter,

The Dosigning Coentre of the Hungnri-n Aluminium Industry, Thc Rescarch Institute
for Light-Mctals.

IV. SOME CHARACTERISTIC FEATURES OF ORGANI ZATION
1N EGHRD TO TECANIC.L DEVELOPMENT

51. In order to fostor tochnionl developmont of the aluminium industry, design-

ing rcsoarch and tochnienl propaganda organizations were cnllod into boing. Part
of thoso nctivitics is carriod on in the dovolopmont soctions of individual ontor-
prisos in 2 decontralizod mannor, and another part is oontraligod in the Dosigning
Contrc of the Hungarinan Aluminium Industry, Rosoarch Institute for Light-Motals,
saxito Rosearching Company and the Centre for Aluminium Application Techniquo,
undor tho control of the Hungarian Aluminium Corporation.

52. Tochnical development activity takos up 10.9 per cont of thc total mumber
of the staff and represonts 3.1 por cent of its production valuc.

A. Designing activity

53. Tho Dosigning Contro of the Hungarian Aluminium Intustry deale with the
olaboration of vortical projocts in conncxion with building, machinory and toch-
nology in tho fiold of bauxito mining, aluminium manufacturo, alumina procossing,
manufacture of corundum, otc., aluminium roduction as woll as the production of
somi-finishod goods. Some soctions of the Contro not only proparoc projects for
oxpansion or roconstruction of oxisting nluminium works and for ostablishment of
now unite, tut thoy rogularly oarry out foreign ordors, too.

54. In the courss of its noiivity oxtonding owr a dooade they haw aoquired
amplo oxperionoc in tho fiold of bauxito mining undor tho Karst wator-tablo,
aotive water protoction, and in tho dosigning of buxito mining mechanization and
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modern surfrce cquipment. In the scope of designing alumina factory roconstruc-
tions and oxpansion projects they have successfully advancod the Bayer tochnology
and have nequired valuablce expericnecs in the optimization of both metorial and
thermal balanco of aluminium factorics; this optimization is regularly carriod

out by clectronic computers. In the course of designing oxpansion and reconstruc-
tions of aluminium reduction plants, the most up-to-date tochnology is appliod,

egpocieally in regard to rectifiers. '

55 The Aluminium Construction Department of the Institutc has carried out
pionoering work in widoning the scope of aluminium application. Thoy have
designed a scerios of aluminium prototypos for the building industry, traffic,

houschold goods and other aluminium using industrics.

B. Technological resecarch work

5€.  Part of industrial research activity roquiring first of all work of a
theoretical charactor is centralized in the Rescarch Institute for Light-Metals.
Over and above this tho Institute doals also with somo problems of aluminium
processing and aluminium finishod goods mamufacturing, s.g. aluminium joints,
surfnce treatment, olaboration of structuroe regulations, otc. with a viow to

Tfostering 2luminium consumption.

5T. Rosoarch of a tochnological charactor is carriecd out partly on a do-
centralized basis in the doevolopmont scctions of individual companics as woell
as in tho pilot plants on sito, in order to ronder smooth and undolayed intro-
duction of now rosults possiblo, rospectivoly to allow for the range of produc-
tion to be adequatoly incrcased in keeping with consumer requirements.

Ce @olggiog; regearoch work

58. Its task is to trace new bauxite depoeits and tc carry out detailed in~-
vostigation of industrially valuable bauxite deposits from the economic and
gaological point of view. For carrying out this activity a spocial company has
boon oatablished with adoquato drilling rigs, repair workshop, transport equip-
ment, chemiocal and goological labs and apecially trained personnel. Its
yoarly oapacity amounts to about 100,000 Iuuning meters in core-drilling and

L
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its activity covers both investigation and evaluation of resoarch matorial from
the goological and oconomic point of view. Rocently the company has also taken
up shaft drilling, up to 2.6 m in diamotor.

D. Tochnical advising and prorasanda

59« The Centro for Aluminium hpplication Techniques is rgsponsible for the
maintonance of an organized connexion and its intensification amonZ the ontor—
prises of the Hungarian aluminium industry and their consumers by moeans ofs

(a) rogular visits to main consumers, technical purchasing service; (b) opening
up new areas for the profitable usage of aluminium; (c) elaboration and pro-
pagation of modern processing procedurcs.

60. The Centre endeavours to spread aluminium consumption to thoso fiolds
which appear to be profitable for the consumors, by applying all modoern moans
of technical prcpaganda — films, series of lecturos, courses, periodicals and
publishing of books, etc. This also applios to the improvement of prosent pro-
cessing tochniques, thue adapting tho prevailing manufacturing possibilitics

of the aluminium industry, as well as widoning the range of products to moet the
wishos of finished goods mamufacturers.

[oos
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V. INTERNATIONAL REL.LTIONS

61. In tho period olapsod since World War II thc dovelopment of international
relations of the Hungarian aluminium industry has becn shaped by two basic factors:
(2) Attainment of pelitical and ecconomic indopondence; (b) Establishment of
adequato internntional co=-cporation moeting the roquiremcnts of naturel ondow-
monts of tho country, cf modorn tochniques «and the eccnomic interosts of the

participating countrics.

62, Prior tc World War II and durinc its coursc bauxite was oxportel from tho
country mainly in form of orc and the covelopmont of ths processing industry was
pushed into the backgrcundi. In the poriod botwecn 1925-194%5 noarly 92 por cont
of the bruxite explcited in Huniary was cxported, mainly to Gormany. A rapid
devolopmont in alumina productiecn, alumina motallurgy and somi-finisheu ¢roods

could be started only at the end of the war when tho country regained indepondonce.

63. The dovolopment of the aluminium indu.stry could only gradually be realized;
naturelly, the export quota of oxploited bauxito could bo decreased only in pro-
portion as was mado possible by the devolopment of the home procossing industry.
When develceping the successivo phases of processing it is of oxtromo importanco
for tho propertions betwoen the individual mamufadturing soquénoes to allow tho
fullost possiblo oxploitation of advanta<os offorod by the intornational

Aivisi~n cf labour an® co-oporatione.

64. In tho cconomic co-oporation of socialist cmuntrios tho principles of
oquality and of mutual advantacos create favoumtle conditions of developmont
for all participants.

65. 4s ropards to Hungnry, this now type of intornational co-operation allows
her to dovolop tho alumimium industry at a pathor quick pace by roalizing one
‘phase of its procossing in tho Soviat Union and in Poland, i.o. tho cloctrolytio
roduction for which thore is no cheap clootric onorgy availublo in this country.

66. In the rocont docades it has boen characteristic >f tho dovolopment of the
vorld's aluminium industry that for an adequate oxploitation of tho advantacoous

natural and oconomic potontinlitice transport botwoon Aistant rogions becomes
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imperative. For instance, tho major part of tho Unitod Statos aluminium
production is boing suppliod with raw matorial from the bauxito mincs

situatod in the nrca of the Caribboan 8¢a. On the choap wator oncrsy sourcos

of Cannda and Norway huge cloctrolytic roduction plants wore built up thoro
using bauxito and alumina from countrics situatod at a distanco of many thousand
kilomotrzs. Ono may obscrve that in ordor to savo transport costs, nlumina
factorics arc enorally sot up ncar tho bauxito minos, ani the aluminium ro-
duction plants in the proximity of chcap water cnerzy sourcos; in tho majority
of oascs this is o paying job ovon jf the transport of water to great distances

bocomos noccssary.

67, A similar rccosmition scrvcd as A basis for the aluminium industrial
co-operation agroomont sisnod botwuon tho Hunparian Poople's Ropublic and the
Soviot Union in 5962 and valid till 1980. In its scopc bauxite is boing jro-
cossod in modern alumina factorics situatad in tho proximity of baurito minos
in Hungary, whilc cl.ctrolysis hios boon fo}osoen in tho aluminium rcduction
works now boing built noar tho wato~ power plant of Volegograd at about 3,0C0 km
from the ore deposits. Transport of Hungarian alumina oan be solved at a ro-
latively low price. Undor this agroomont tho motaljcontontg of the alumina
is roturnod in full to Hungary in form of oithor gitminium slabs and billcots
or, according to tho roquiroments, in form of sumi-products. In accordanco
with this agroemont, tho invowtmont costs necessary to ineréasc production aro
dividod in roughly oqual sharos botwoon the two onunirios. Hungarian alumina
doliverios will gradually incroasu as from' 1967 %o roach 33C 000 tons por
anmum an”’ tho Sovict aluminium billets “oliverios will amount to 165,000 tons/
yoar in the future.

68. The settlement of accounts will be offoctcd on tho basis of world
markot pricos which moans that in spite of transport costs tho Hungarian
partnor will got tho aluminium considerably cheapor than if it producod it with
its own olooctric emergy obtained from coal or oil or with imported energy.
Hungary is paying for the ocsts of reduction with her traditional export
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foosy, mostly by industrial finished goods. This agreemsnt is alvantagecus
fcr the Soviet Union, toc, becausc in this way electric enerry produced in

the Soviot wator powor plant can bo snld at a favourable prico.

69 Hunary has signcd an aluminium industrial co-operation arreomont
zlso with Poland, under which Hungary dolivers about 80.000 tons of alumina,
whose aluminium contonts cf about 40 per cant is rostorsl in form of billots.

The accounts arc also settlod wccomding t werld markot pricos.

70, Thosc er—operation agroemunts mrko it possible t- promsoss the najor
prrt of Hun-arian bauxite into semi-finished an? finished #onis within the
country unier prcfitable conditions and to achieve theroby a high tochnical
lcrol of preecssing: an? utilization. Part of thoe bauxits produco! must of
courso be cxporte? furthor on to an oxtont corresponting to Hungcarian intcrests,
in orior to mcot the basic nceds of oxisting ocustomors. In the noar futurc
Hungary als intin?s t increnge ity zlumina manufacturing opacity beycnd the
lavel of mcctine its intéiﬁétiﬂnal liabilities already montioncd, in viow of the
fact that thoro are favourable c-nlitions in Hungary fcr makines this vroduct

an? thorcfore its sals ebroad alsc picfitabla.

T;. By the oxtonsion .f aluminium processing alroaly sentioned, the
cxpnrt structure is oontinmuously changingg parallel with the legroo of ,rncessing
the nation2l inc'mo as well as the roturns in foioim ourroncy incroasc oon-

gilorably.

T2. Hungary has manufacturod and oxportad a rather wide range of in-
dustrial foods mado of aluminium, such me stool-aluminium wirc, milk-cans, gas-
bottles, difforent packaging matorial, p~ts and pans, camping furniturce, tubes
and cans for canned goods, otc. In addition, aluminium plays a very important
ruxiliary rode in numerous other finished goods, tho export of which can be
further oxpanded; these ara f}xat of all motor trains, motor coachos, ships,
boats, aluminium=wound transformors, inmilated wires, oto. Tho toochnioal

levol of aluminium finished goods is steadily inoreasing, thoir manufaoture

is spronding tn frosh arcas, and products of over highor prooossing grado nre
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turned out. All this goes to prove that Hungary is trying to make use of

the favourable possibilities which serve the development of its aluminium industry
on the basis of the existing raw material resources, the nationalized industry

and the internaticaal division of labour--i: keeping with Hungarian interests.

73. Technical and economic experiences acquired in the course of the
development of the aluminium industry make it possible for Hungary to join

with countries wishing to develop their aluminium industry in related activities
by undertaking investigations, elaborations of projects and carrying out some
investment schemes, delegeting experts and training technical staff. Hungarian
experts have already participated in numerous cases in the solution of problems
connected with the aluminium industry.

7.  In 1951 on the basis of the aluminjum-energv agreement signed between
Hungary and Czechoslovakia, the first Czechoslovakian reduction plant with 160
pots, 50 k,, 800 Volts and about 25,000 tons/year capacity was built up with
considerable Hungarian participation. Hungarian experts took part in the
projection, building and putting into operation of this reduction plant,

75. Hungarian metallurgists alsv participated in the reconstruction of the
Bitterfeld aluminium reduction plant in the German Democratic Republic in
the period of 1965-1966.

76. Hungarian geologists have joined in the tapping of bauxite deposits in

several countries, in the period between 1956-1960 in Albania, at present in
Ghana .,

77.  In the period between 1963-1966 Hungarian metallurgists gave expert
opinions and elaborated some projects for the reconstruction of aluminium

reduction plants in Italy. They also prepared projects for a pigment plant to
be erected in Yugoslavia.
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78. On the basis of a Governmunt order of t':@ Republic of India, a2 ;roject
roport for n 200,CCO ton/year alumina factory was handed over this year. In
this projoct tho quality of the Indian bauxitc was duly oxaminod, loeal
vrice eonditions wore taken intc oonsi'cration, an' on tho basis of
optimization carric? cut with clectrrnice caputars tho most up-to=-dato

and the most cconomiocnl tochnolosy was offorced with duo rogzarl for tho pro-

vailins conditionse.

79. Followin an invitation of tho Gnvol‘nmct.zt of Britist Guyanh o ~roup

of Hungnrian cxports consistine of four members stutic? tho ossibilitics for the
further developmert of the aluminium in‘uetry in that country in 1964 within the
scope of the United Nations Tcchnical Assistance Programme. This very thorough
stu'y by Hunsnrian cxperts was hirchly apprecizto? by the United Naticns Technical
assistance Officc. Moantimc, some of the relovant surrcations havoe bLoon

roalizod, or arc in thoe rocoss of roalization.

80. Since 1961 cur goclotists an?! bauxito minors have boun varticipatins

in the ojoration an? ‘owelopmont of the Kassa - minos in Guinoa. Tho loeal
authoritics arec fully satisfiod with thoir work in consoqucneco of which tho
oririnal order »f 30 months is boing currcntly oxtonded to four ycars. 1Ir
addition to strictly toaken bauxitc mining activitics, Huncarian cxports hawe
crsanizod a tochnical sochool for mining in Guinca in which thoy woro toaching
till 1964. Bosidc bauxito rcsoarch, Hungarian ox orts succoasfully con-
tributod to rosoarch and axp loration of numorous othcr minoral raw matorisals:

folds)ar, mioa, iron orvu, pobblcs to bo mixud t» coment, quartz-send, ote.

8l1. From tio foropoing it appoars cloarly that Hungary trios to tako hor share
to tho bost of hor ability in Hromoting the. doveloymont of tho aluminium
industry in tho dovoloping countrics. In ocaso of sufficiont intorest wo

would bo ablo to oxtonl this aotivity, ovon to onrich it with s-mo now

olomonts,
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VI. CONCLUSIONS

82, .Lluminium - tho metal of cur present Aays - Yaecame in a relatively
short time =an indispohsn‘rlc indudtrial r~w material. The gteo upward
trond of both the congunption 2nd priduction curwe will, no doubt, eontimuo
in the decnde ahcad of us. This stealy trand cnsures on a”vantairocus markot
for all thoso who, "ivon t'oir raw material b:.sis, procsssin- cn acity,
natural an?! other pofontialitics, wish tn grrticipnte in the s~tisfection

of stecply risin: lomanis.

“83. ¥he inlisponsable ¢ nlitions frr tho tevelopment of the - luminium
industry, i.c. raw material of .rood qQunlity, choap cleetric oncry ~nd
rolatively hish investmont funis, arc s0l1d-m to be fun! in rn2 ~n? the samo
cuntry. This :"cos to ox;lain why tho international division ~f 1+bour,
coiloctive croation of nr ducti-n e rs arc practicnlly indis;cns~tly nro-

crnditi-nc £ .r cstoblishin: modcrn vortiezl bases for tho aluminium industry.

84. Trhere are mumorous prectical oxamplcs for tho intornati n~l division of
labour an? for tho collcetive croation ~f eon?itions which may show differont
charactoristics alons with the sonorally proviiling terdency. These

differencas may arisc, for instance, fr-m tho divorront natursl potontialitios

of tho participatine cruntrios, thoir cec~nmic and sceial ordor and ciroumstancos,
and may als~ be obsorved, inter alja, in tho actual division of tho work,
profitability of tho vonture, distribution of profit and nooumulation of

funds amons oach othor, and in the reulation of tho uso of accumulated

funds originating frm joint undortakinss.

85. Tho dovolopmont of the Hungarian aluminium industry may bo takon as a
charactoristic oxample for the intornational Aivision of laboury in tho
poriod up t~ 1945 undor tho ornditions of a ocayitalist oconmy, anl in tho
post=1945 poriod undor thoso df a sneialist econmy - althoush with
totally difforcnt o-ntonts.

/ see
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RE. Wc arc ~f tic .inion that Hunrarian dovelopment is such as tc allow

erme ceaersl andl s me s acial e~ngequences t~ be drawn.

87.' Th. ™Mincarian example sup; rts the ponoral ox.crionce that:
() the owner of the bauxite wezlth may maltiply his profit if he 1ws nct
st =t the s:lue of tho minin-~ jroduct but if he starts t. make arranse-
ments, a8 carly as possible, in o tempo and measurc correspénding tn provail-
in* ¢ ' 41 ng, for the vertiez!l procossine -f the ~ro right u; to the
nlumiriae somi=finished and tinished ~soods;

(t) =~n ir. rtwnt endition £r tho full cxploitation of ceon ric
osgitilitizs eontainod in the bauxitoc wealth is the partiei;~ti-n in tho
‘rternational division of latcur with a view to creating the necessary
Lechrnic:l ~nd sernimic ¢ nditi-nsg
(¢) the hich investuent ccest of developmont justifices in practice the
sridunl taildine up »f this brench ot industry becinning from bauxitoe
minin.: throuch aludina manafacture u; te the zomi-finished and finished goods
industry;

(?) p-rt of tho results arising from thc realization of hirhor srocessing
sradcs - tho gradual dewvelopment may rccelernte the further developmont

- ;roducti~n phasos rcquiring higsh investments to such an cxtont that aftor
havings conchoel the propor lovel fixed asscts may be incrcased out of our
accumgulationg

(e) in tho aluminium industry leveloped voertically up to somi=finishod

an' finishe? ¢ clg n consilorabtle accumilntin . pcars, part f which

may c-ntributc to the dovelopment of cthor inlustrial branchos as woll as

t- the rising of living standar’s.

88. A s;ueific oxperionce of tho hist ry ~f Hungarian aluminium industry

is that bosidus tho knowm cloements of intornational division of labour, tho
friondly s-cialist countrios - fir:t and f-remost Hungary an? the Scoviet

Unicn = have introducod new-typc cloments in the promotion of their seonomic
¢ollaberation, which dorive from tho basic rinciples of rospoct for each

~t'or's intorosts an? cquality amons the loss an?! moro dovelojod - weak and strong -
countrios, and ~pen ujp now unusual prssibilitios fr tho weaker cruntrius,

not cnly as rogards tho salo of thoir raw mi.terinl stocks in form of mining

wnd intormediato products, but also their quick-pacod ‘evelopmant towards
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tho mnufacture of somi=-finishel an? finishol ~ools, thus mul ti; lyinc
proéeeds nttainable from tho snlss of mining and igtermeite ;rolucts.
Such gpeecific cl.uments arc t' ¢ frllowing:

(n) Procossing of the interme’inte [ r-duct, i.c. of tho ~lumina, cesentially

in form of 2 job=w-rk and rctrans vt of the full met-l quontity ~ricin .tin-

* from the row material aftor refuction se that it can su,,ly thz ‘cwel pines

somi=finishc? onl finish:d o 7's in‘ustry with the nccoss.ry basic mnterinlg
(b) b~l~neins of tho costs of rer’.~ticn cn the busis f w rll mnrket srices
mutually ~3vontaccous for both particsg

(c) sharing »f investment énsts in the “‘iftfoeront phascs  Aovel ~mont

up te finishe?d v s munufacture mon. countrics partici;atines in the co=-
oycerati-n, which is very csscntizl an? [nrticulnrly ~dvontoasrcous for tho
ceonmiecnally less Acvoloped cruntrics;

(1) the ;= i:cts ostablishedl ty menns «of “evelopment in both o= - oratines
countrics remain in the nationsal nwnoréhip nf the respeetive e untry, an
the accumulaticn fun'ls thus attzined mny bo use? fully fr the level pment

of their ceonomy.

89. This survey has teen 1ﬁtonﬂcd t~ give 2 bricf infrrmntion n the hist-ry

of the Hunrariin aluminium intustry looking back on 2 prst L approvim-tely

10 yecars an? on the oxpericncos which in some cascs may be ronoralize? ond

may, in our opini~n prove to bo uscful for cthurs as woll. Since the liberation
~f our country the censiderable level ~f quantitative level~pment nchicve?

in the main articlos of the aluminium industry has 7on¢ naturally hand=in=han?
with the incrcasc »f tho tochnienl level, which is rather notoew rthy in s me

of our cunterprises; so that wo believe, there oxist ronl possitilitics for

our participation = on tho basis ~f mutual advantagos ~n’ naturally within

tho limits ¢f our rcscurcos - in the succosgful ecluticn of the prcblems of

development of other interested countries.
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Total sales in
the period under
review compared
Value of metal to the value of
conmtents in bauxite metal
Quantity of bauxite calcul- Total sales contents calcul-
bauxite ated on basis in the period ated on basis of
produced of semis under review semis
th.t. m/$ M/ per cent
1926 - 1933 1434,0 179 8,6 4,8
1934 - 1945 6003,7 751 65,0 8,7
1946 - 1954 6663,0 833 151,64 18,2
1955 - 1964 11891,5 1,86 408,9 27,5

1965 - 1970 10295,3 1287 397,8 30,9
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able

Investment required
for the capacity in
Necessary Capacity required connection with the
investment for manufacture of manufacture of
for 1 ton  100.000 t/year of 100.000 t/y of
capacity aluminium-finished aluminium-finished

per year goods goods
$us tons $US million

Bauxite mining | 25 600.000 15
Manufacture of
alumina 250 200,000 50
Increase of the
energy basis necessary
for the aluminium furnace
and metallurgy 2200 100.000 220
Rolled goods
/sheets and strips/ 700 45.000 31,5
Foil 1000 5.000 5
Extrusion goods 1200 20.000 2l
Wire manufacture with
continuous casting
from molten metal 300 10.000 3
Scrap processing 100 15.000 1,5
Die-casting 1500 25.000 37,5
Cable manufacture 1000 10,000 10
Pots and pans and
mass~goods
manufacture 600 20,000 12
Aluminium structures
Miscellaneous

Total
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