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Translaetions on Soviet Industrial Development

SOVIET FERROUS METALLURGY (24).

introduction

This is & serial pubiication containing
translatiunag of selected articlea on ferrous
metallurgy in the Soviet Unizan. This report
consists of translations on mblects listed
in the teble of conten:s delow.
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1. The Utilization of Fuel in Metallurgy

By Z. F. Chukhenov "

(Ogonek, Moscow, No 51, Dec 1961, p 1i7)

The Party Program states: 'Electrification, which is the core of
the construction of the economy of the communist socisty, pDlays & lesd-
ing role in the development of all branches of the nationsl econcmy, in
the accomplishment of the entire contewporary progress.” This requires
the develcpment of the new sclence plecing power engineering in & pre-
eninent ruvnk ir the develcpment of 12 technclogical processme in any
branch of lzdustiy -- The sclence of powertecanclogy.

We, power engineers, know well ihat neasrly eviiy existing techuolog-
ical process requires a considereble quantity of heat to cbtain the fin-
ished product. In this connection, the heat nrovided is far more than is
actually needed. Contemporary technology, spesking Zigurastively, behaves
like a wastrel and spendthrift. Take this exsmple: it is theoreiizally
calculated that one-third of a ton of rated fuel is needed %o produce a
ton of steel. Actually, however. five tc six times as much fuel is con-
suwucd for this purpose. Why?

The production of steel at present is very compliceted. At the
concentrator factory the ore is crushed snd thereupon separated from
gangue. The ore is obtained in pulverized form. Subsequently it is sin-
tered, that is, baked in specisl furnaces into large black lumps which,
in turn, are crushed and then charged into the blast furnace.

A considerable arcunt of heat energy 18 expended on the production
of the sinter. A s5till more complicated veth 18 traveled by coal befcre
being transgformed into coke.

Or take another example. Consider the finale of contemporary met=-
allurgical production -~ the rolling miil. The slab -- a chunk of in-
candescent metal -- is racing oo the roller table, clanging and roaring.
#hile pascing in between the roils it becomes reshaped into sn H-beam; &

-ll'l

R L L S Y




channs?, o & rail. At the same time, the metal cools.

now ite initial temperature was of the order of 800 to 1,000 de-
grees Centigrade. If we consider the tremendous productivity of a medern
rolling mill, it vecomes clear that a colossal quantity cf heat is thws
wasted.

S TN AN i ey i

T clied only two exsmples taken at random from the entire present
cyele of steel pruduction. Obviously, contemporary metellurgy cannot be
content with thet modest one-third of a ton of rated fuel which, accord-

v ing to caiculations,; 1s needed to produce one ton of stesl.
3 e can encounter similar "power gluttons" in nearly every fie.d of
¥ modern teshnology.

This pertains primerily to the branches of ¢ Iustry whose develop-
ment in ths next 20 years will proceed at am especially rapid rate. I
mean metalilurgy, chemistry, and building materiais.

It iz ¥nown thst gluttony does not end well. "Power gluttony" is
egpeciaily detrimomtal to the national econwy. It is fraught with eco-
nomic ineff.ctivencas as well as with an excessive over-consumption of

, wvery ascarce and oupensive types of fuel vwhose woridvwide reserves are re-
ﬁ latively small, mch &5, for example, ccking coals-

I believe thet with the contimulng r?se in production all the prin-

cipal snd auxiilery technological processes will undergo extensive guali-
tative chenges. FPreviously power, its consumption and its generation,

played an auxilicry yole in technological processes whereas now, speaking

in the langusge of Aiplomacy, 1t should bYe an equal partner of technology,
one which has signad & "joint power technological pact” with technology.
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'2 Then power will be saved and all the possibilities for obtaining
the waxisam smount of valuaeble products will be comprehensively utilized.

Lt
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How do I coo-eive the future "energometallurgy”? 4 new technology

* and hence elesc nzw squipment will supplant the sinilering furnaces, coke-
oven batteries, and blast furnaces. Tnis +ill save a gigentic amourt of
heat.

ey G o

The blast furnace will be replaced by a special furnace ci, as we
shall term 1%, the “high-temperature flame."” In coatrast with the dlast
~aoace, this flame will burn eny fuel: coal, natural gas, liquid fuels,
eud even peat. Pulverized ore and, for exsmmple, ground coal will be
blown into this furmacs. In the flame there forms a gas reduci.g the
: iron in the orz. Thereupon this iron accumilates in molten form in the
boltom part of the furnace. As for the sas itself which, incidentally,
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has a vervy high temperature, it wlll be conveyed directly from the fur-
nace to the furrnaces of the boilers of the neighburing electric power
station, where it will oe burned to generate steam snd electrical ¢ -rgy.
As for slag -- the waste of metallurgical production -- it is utilized to
obtain first-class cement clinker.

Thus, the cnergometallurgical combine will constitute an organicale
ly integrated whole consisting of an electric power station and a metal-
lurgical plant. At this combine the fuel-burning electric power station
with & capacity of, say, one million kilowaits, will be associated with s

v plant producing approximately two and ane~half million tona of steel an-
nually. Consequently, five emergometallurgical combines of this kind,
each with an electric power station with a capacity of two miilion *ilo-

o watts, will be able ammually to provide the country with 60 to 70 dbillie
kilowatt hours of electrical energy, 25 million tons of steel, and 15
million tons of cement clinker.

duction will decline nearly as much. According to preiiminary calcula~
ticns alone, this will yleld savings of more than 500 millica rubles an-
mally.

We do not have to search hard for examples.

Let us take Krasnodarskiy Kray. The reserves of the Kerch! Ore De-
posit will be adequate for the future local energometallurgical. combine.
Krasnodar gas is an ileal fuel. Thus metal anl current are assured. But
this is nct all. It is known that Kerch' cre contains a large smount of

ptosphorus. At the energometallurgical combine t. s phosphorus will
cerve to produce agricultural fertilizers. Natural gas will make it pos-
sible broadly to expand the output of synthetic rubber, "kavron" [Soviet
nylon), etc. Thus, the powertechnologicsl combine will provide liters’
ly everything: stesl, cuwrent, tirc casings, aylon jackets, esgric..tur-
al fertilizers and cement. And all this can be creeted with a minimn of

- cutlays, because energotechnology is by its very nature maximally econom-
ical,

But the importance of energometallurgy, ard powertechnology in gen-
ecral, lies not only in this. By providing the premises for new produc-
tion teciniques, it cpens the prospects for changing the gu._grasphy of in-
dustry. Considering that the widespread fine and relatively irom-poor
ores are suitable for energametaliurgy, the new method will eerve to as-
tablish metallurgical industiy in any region of the country. The fuel
woul. be any coal, natural gas, liquid fuel, and even milled peat.

K In this comnection, the cost of metal will decline in half, ard,
i vhat 1s especially important, the total capitsal investments in steel pro-
# Naturelly, this will change tlie national fuel balance. The rnle of
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coals, petroleum, g&s, and miiled peat, will (- reac>. And the other
types of fuel, such as w.e prouucts of subterrasean gasification, lwmp
peat, varicus underground-mined brown coale, and curteln petroleum depos-
its, will no longer be developed, for ‘hey wi 1 be economically unjusti-
fied,

The Party Program states precisely the following: "The less effec-
tive types of ruel and power and raw and other materials will be increcs-

ingly displaced by highly effective ones, in which comnection their utii.
1zation will be mich more comprehersive.”

The introducticn of powertechnology in all fields of industry will
mobilize gigantic potential and yleld tremendous savings to the country.

2. A "Help Wanted" Advertisement

(Stroitel'naya Gazeta [Construction Gazette], Moscow, 14 Jan 62, p 4)

Kmarulstroy {Kursk Masgnetic Anomaly Ore
Construction Trust], Belogorodskiy Sovnarkhoz
has employment opportunities

in the City of Cubkin

For: Jirector of a Cambine T Production Enterprises; Chief of Reinforc-
ed Concrete Shop; Chief of Large Wall Blocks Shop; Chief of Lumbex-~
ing Shop; Chiefs of Construction Administrations; Chlefs of Flan-
ning Divisions of Construction Administrations; Chiefs of PIO's
[Production and Technical Sections] of Construction Administrations;
Chief Bockkeepers of Construction Administrations; Chief Mechanics
of Canstruction Administretions. Pay based on wage cs'egories.

Pay for underground workers in a~cordance witn Article 82 of the
KZ0T {Lebor Law Code]. Housing is provided.

Address inquiries to: Belgorodsksya Oblast, Oubkin, "Kmarudstroy"”
Trust.

3. Establish More Quickly the New Ore Hase

for the Metallurgy of the Urals!




By P. Kazsekov

(Ekonomicheskaya Cazeta [Econamlic Gazette), Moscow, 15 Jan 62)

The Kachkanar Mining and Concentrating Combine is being established
during the present Seven-Year Plan. This 1is one of 476 especially impor-
tant projects. Here, not far from Nizhnyy Tegil, lies the biggest
"s.orehouse” of iron ore in the Urals., Its reserves are assessed at : [
eight billicon tons.

The ores of Kachkanar occur e¢isentially on the surface. They are
rvelatively Ji.-grels -- they contein om the sverage 1€ to 17 percent iron
Thelr industrial exploitation is econamically expedient in view of the
large scale of open-strip miuing possible, as well as the usge of the most
up-~to-date concentrating equipment and the comprehensive utilization of
the raw material.

The conceptration of these ores is scheduled to be based on the
magnetic separation method. The concentrates to be received by the met-

aliurgists will contain 63 to 6l percent iron and two to three percent
gilicon diccrdde.

The production cost of plg iron will be favorably affected by the
ci.~umstarce that the slag forming duri.g the smelting of ore will con-
tain a grrat deol of valueble vanedium,

cpe canbine is being buvilt in two sections. The first section is
designed to extract 33 million tons of ore anmially in the Gusevorskiy
Pit. Six million tons of sinter and pellets will be anmually sent to me=-
tallurgical plants.

After the construction of the second section is completed and raw
material also will be mined from the Kachksnar Mountain, the enterprise
will yi2ld 60 million tons of raw ore annually. Nowhere else in the
world i3 the development of low-grade ares practiced on such a colossal
and econamically expedient scale.

Once the combine works at full capacity, the shipments of irom ore ]
from other regions to the metallurgical enterprises of the Nor*“arn and . i
Central Urals will be @*sconuinued.

The 1irst builders arriveld in the region of the Kachkansr Mountain
in the spring of 1957. Now the construction gite has spreal over same
20 kilometers.

This is the decisive year. The schedule provides for putting into




ope-ation the so-called minimal complex of the ore-mining giant {approxi-
mately one-fourth of capacity of the first stage), It i= design=? to
extract seven and one-haif milllon tons of raw ore and produce one and
one-half million tons of coacentrate annually.

There exists every opportunity for solving this task, and it should
be solved!

The collective of 13,000 builders of the Kachkanar Combine has
reached definite seccerses. A town of more than 13,000 inhabitarnt: has
mushroomed at the foot of the Kachksnar Mountain. The principal build-
ings have been erescted. The dam structures of the cpen-water reservoir
an. sluvry reservoir as well = the electric railroad are being built on
an extensive scale, Nevertheless, many difficulties and shortcurings sxe
present on the site.

It {8 these that ere dsscribed in the report published below,

Both Joys and Sorrows

Nothing like this had ever occurred here before. The taiga was
hummning. Sixteen crawler-tresad tractors were pulling o gigantic sledge
on which at~od a frost-covered electric locamctive.

The exiraorilnacy procession descended inio the vailey of the Wi
River, passel th~ (7uldepc<t ¢f the pump station, and, over a temporary
path, hurried toward the Jusevyye Mountains. Upon arrival there, at the
main pit, the loccmotive was trarsferred from the sledge onto rails.
Current was turned on. Dumpcers were driven up and attached. An excava-
tor, withoaut burrying, raised its bucket... And thus occurred the recent
opening of the pit fram which the combine extracts its cre. By the same
token, tae foundaticn h&as been igid for extensive overburden-stripping
operations and for preperations to provide are to the concentrating fac-
tory

Tee puaciicipants in this event greeted each other with other good
news: ye! anotaer stage in the establishment of the giant enterprise was
nearing its end. A majority of the bullders had arrived at the site of
thie national pruject as Komsomol volunteers. They knew that tremendous
difficuities ere await.ng them in the remote taiga. But these volun-
teers surmoru ted them coursgecusly: they feliled trees, built houses, laid
roads, and en.ablished the productioz base.

Kachkarar ha” resised more than one thousand daring, self-sacrific-
ing builders. In bone-chilling frost they repaired a hign-tensiom line
wvhich was damaged by a hurricane, extricated eguipment which became stuck
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in the sweups, and remeined for days on end inside a 5¢ meter-deep foun-
dation uvit,

Now, looking at the excavator which was f£{lling a dumpcar with ore,
the buildsrs realized that much work was ye: ewelting them. They were

sware .hat the opening of tha open-strip pit, although & joyous and sol-
exn ~vent, was nevertheless symbolic in {tself.

And the director of the combilue, N. Yefremovtsev, also knew that
from the moment when he had cut the ribbon stretched across the railrcad
treck to the moment of the cpening of the enterprise itself thers still
remains "an enormously long distance.” This was eloquently attested by
the buildings of the concentrating factoiy, looming from u«lar, which are
still far from ready to receive ore. And, moreover, the rallrcad itself
still was not built yet....

The year has come to an end but proeress on the site as e whole has
not been too good. Each contractor and subcontractor orgarization with-
out exception had fulfilled ba-ely half the plan; and each advanced a
different explanation for its failure., S~me referred to internal csuses,
and others, tc external. But one wey or another the effect of these
causes was identically negative.

The prime contractor -- the "Kachkanarrudstroy” [Kachkanar Ore Mine
Construction Trust] ~- is relatively young. Considering this, the Sverd-
lovekiy Sovnarkhoz a year ago decided to nelp it and improve the sitva-
tion by assigning specific parts cof the project to such large and experi-
enced construction trusts as the "Tagilstroy,” "Basstroy,” and "Serov-
stal'stroy.

The idea was right. But 1t was fulfilied iu the wrong way. It was
telieved that the new sentractors would use for the benefit of Kachkamar
tpelr own fairly higuiy developed production bases. Bat this did not sc
hhvpen.  Upon being awrrded the contracts, these trusts dispatchod to
sachkanar only the colliectives of inddvidual zectors and adainisirations.
Acd 50 the "(achkaparrudstroy' hLsd no choice but to share with iihem its
own housing and, most important, the output of its own, as yet not com-
pleted, producticn bese.

And then there a.80 occurred the dottleneck as regards deliveries
of reirtorcement. The sovnarihoz sent it in literally hameopsathic doses
although officially Kachkanar was assi‘gned anough metal. Thus the cpers-
tiona of the reinforcement shop at the site even haed to ve discontinued.
"Scavengers’ wandered all over the site in search of defective prefabri-
cates from which they would ~emove the concrete so as to reclaim the re-
inforcement. When the chief enginecer of tly cumbine project, B. Ehwrman,
arrvived from Sverdlovik, the first question be ves ssked was:
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"Show us, please,

wWhen, however, at
the ceatractors proves

where {8 it possit

the end of lioverber, reinforc

ble Ly work without reinforce-

ment was received,

not ready to lauxnch tue operati

ons

there was nct

enough concrete and portor.

The contractors began stubbornly to vie for every cubic meter of

»“nse materials. Lun2 chief of the constiuction administration of the

"Tagilstroy,” K. Postylyakov decided to build his own small concrete
plast a3 well as a small woodworking plant. The other ronstruction and
instailatior orpganizations, of whizh there are st least 15 on the sit».
£iso decided to build their own little plant=, More than one hundred
tons of metal, more than one thousend cubic meters of concrete were re-
essigned on the sly to these little plants. Bu*t the greatest flaw was
that ceonsideiable manpower tnd financial resources thus were diver:ad
from direct work on the objects of the cambine.

All these losses could have been av-fded if the Sovnarkhc. hasd as-
signed to direct ihe whole of this big w.d important preoject a man pro-
vided with the necessary powers and rignts. who would concentrate in bLils
hands the material rescurces of all four contractors. Such a manager
(bis role is currently fulfilled & the head of the "Kachkanarruustroy,”
F. Karlyukov) wei'd not uave to try t¢ influence these four equa. part-
ners by ietters sent them t-rough...the Scvnarkhoz. However, tne offi-
clals in Sverdlevsk merely confined themselves to issuing yet auother di-
rective: “The hesds of .rusts are under the obligaticn of... fulfilliing

all operative instructions of the nead of the ’‘Xachkanarr-dstroy® co n-
cerning the orgapization of construction...”

One would like to ask: how could Comrade Xarlyukev "place the
heade of trusts under the obiigatiorn” -~then they are working many tens of
kilawters awny from the conetruction site?

raction 4 80 campiicated by the circumstance that tle

roy Trust has {n the cowrse of four years, like a ship

nowith bxrnaeles; Lecome overgrown with a miltiplicity of small
construction sheds and other sinmdilar structures. “ﬁey wers pullt as tem-
porary structures but, considering that the constructicn operstions on
tbe sito have been extendsd, thes: structures became unfit ard had to he
repadred or retuilt. Cthexvise the management of the cambiae refused to
finance thenm.

"Fachkar artid 1:‘
SVRTEYS n

:1

The total volume of incampleted consiruction operations and objecta
a8 regaxds this project {s 50 miilion rubles! Even the Kachkanar--Aiviat-
skaya railresd spur, under cotstruction since 1953, etill is not perfect.
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In a rutspall, five years after the beginning of .he constructicn
one chiect has yet been releafed for regular operation.

2t i5 undse susi conditions that the bullders of Kachianar welcomed

the pew sear 1956%.

Provlems Whieh Feed Not Have Existed...

The

saection of

target date for activatisg the minimal one-fourth of the first
tne coohline, with o capecity ¢f seven and one-naif million

ioms of ore annunlly, has veen postponed wntil 1962. The builders and
inatellers face lmplementiy a trewsndous vol.ome of opereticns.
So far seversl scresns byve been inastalled in the £ine- and medium-

erushing bullding, and the first recelving bin has Deen  -semhled tiwre
for storing the compliruted ove befors It procesds to the concentration
pailding. The installstion 93“ the updred-lon overhesd crane, which will
serve L0 assembhle heavy Srushers, has besn sowpleten. Socn the ssyem-
pidng of fesder comveyoras wi'l begln.

The Lanstalletion of the starting ssctinns 18 being cossolidated.
1ider s as well =8 the youwrg perromnel of concepsration workers hew
ing t‘nm«ed Lothis new Ursl mduatrim. senter are most of all &gi ated by
the “mﬁmtim e regards the oonrse yughing buildicg. It exvonds to &
depm of 50 medters in wﬁe the rock, sl its total bedght is Swice asg

Bat st present this hudlding, whose er&ct;m way entrustad to the

".’“:\m stdiil hms mob rdegen to dtag £903% nolignt, having riaen

o &
s ondy aligh gore then 20 meters. Instead o BC,000 cubic meters of
concrete less fhan 20,50 bave sctuelly been lald.

"We should lsy et lesst
sy month.”

The gector ohief, 0. Khgydukeov, declaved:
12,000 or 15,000 cuble meters of coueyste

Actuaily csrede 12 belng lald st ireegular intervels: 30 to MO
cubic mcters per day. The local belied is that once the "Tagilstroy”
wiil omen its own {concrete] plant neaxby, §¢ wili overtske its peighe
bors, wba sre bullding the mediup~crushing dpuilding This is possible.

The hea s of this tiust should devote the greetest attentlon to this mast
important object fn Kachkenar by wbilizing their substantial prodection

vase in Bizhnyy Tagil o fulfill rapidly all weeds of the Kachkanar Fro-
Joct.

The second object scheduled Por activation where the situatiocn is
alsc unfaverahdit 18 the hydrsulic engiaeering structures: ihe Vi River
Pum and the dam of the sluyyy resarvoir. These should L. butlt befare
the springt e filoods. Wlthoutl wolier the combine caunot be put into oper
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atior: after ail the concentratica building alcne will comsumz more than
elght cubic meters of waler per secu.a. ‘

The complexity of bullding the dams i3 increassd by the need to in-
clude a large~capescity pump station. When the water reservolr ie filled,
the main stvructures lying 40 meters deep in the rocic 501l; are sudbject
to inundation. Therefcre, the pump station will fi: st have to be built.
However, the "Kachkanarrudstroy" Trust clearly is not capable of acccumps
llshing this prior to the apring floods.

Woat to do? The comrades from the "Uralepetsstroy” insist that
preparations for the “locds should be made, but the heads of the "Kache-
kanarrudstroy” object, fearing that the station would be inccpletely
built and fe*l 1ts puwrpose. Diwscussions and debates go on endlessly.

The chief engineer of the ccmbine, S. Myasuik, having listened
enough to specialists of every kind, declared:

"It seems that the target dates for putting into cperation the
first part of the first section of the cambine will be drowned iun this

discussion avout the drowning of iie pump station!

It is now several months since the "melee"” about the method of £ili-
ing the foundation pit for the cearse~crushing building had started. The
"Uralpramstroyproyekt” Institute proposed s method of its owa. But the
specialists from the "Giproruda” Institute believe that this proposal
will raise the construction cost of the building by 350,000 rubles. T:=
"Uralgiproruda" offered a counter-proposal. The dispute was alsoe joined
by the "Proyektgidromekhanizetsiya” Institute. fTen different propcsals
have aliready been advanced, und meanwhile the work hass been suspended.

This is a little fact, but one very characteristic of the situation
in Kachkanar.

Ancther cirvcumstance also is elarming: the neglect displeyed to-
ward ovjects vitally important to the performsnce of the combine -- a
neglect rare in our time.

The endless "modifications,” "refinements,” and "cost cuts" etc.,
as applied to the minimsl etarting section, have led to a situation in
which the construction of the central thermoelectric powerhouse in Kach-
kenar hes been postponed from year to year. To f£1ill this gap, builders
hed to construct more than 20 small ard unprofiteble steam heat plants;
each costing 20,000 to 50,000 rubles, and each with a persommel of 30 to
LO. Thus a sizsble group of builders was diverted from productive labor.

The project of the comline provides for & machine repalr plant, but
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this plant was not ircluded in the ..inimal starting compliex. 24ad yet on
ne sita there cperates a large pumber of mechanisms: various types of
cranes, excavators, aoundreds of bulldozers, about 1,000 motor vehicles.
Esserntially there is no base in situ for their repair. To sclve this
problem, the veriocus organizations built their own repalr shops. The
"Uralspetsstroy” expended sbout 8C,000 rubles o its shop, ssd the "Vos-
tokmetallurgmontezh” and "Uralstal'konstruktsiya,” twice as much....And
yet 1t would have been sc mich more convenlent to build that machine re-
pair plant.

Equipmast {8 arriving for the winimel starting complex: transform-
ers, crushers, griniing mills, feeders, conveyor belts, pumps, hoilers...
Some of them have been installied, but the majority, valued at altogether
eight million rubles, is idling in ocutdoor and indoor stc sge vhile walt-
ing for assembling space.

The bullders attempt to do all in their powsr to observe the farget
dates for the minimal starting complex.

The secretary uf the local Party unit, delegate to the 22rd Party
Congress, A. Serchenko, declared: "We shall not lag; we'll do our part.
If only the planning agencies and the Sovnarkhoz will not faeil us.”

Cne dgy after this conversation I met the Deputy Chairman of the
Sverdlovskiy Sownarihoz, in charge of conetriotion matters, M. Shilf-
dkrot. He said that the starting camplex of the combine is cn the point
of receliving the final epproval and that “"the Sovnarkhoz shall not fail
the builders": instewd of four "generals” .- general [prime] contrac-
tors, there will be only twOe.o..

"It is merely necessary that the Supreme Sovnarkhoz pays us more
attention,...”

I transmitted to comrades at the Supreme Sovrarkhez M, Sutl'dxrot's
wish, and his comlaints about the storege of metal. And here the unex-
pected hevpered. V. Baglrov, co-worker of the Admiudstration of Cepital
Construction, Supreme Sovnarkhoz, showed me a telegram from M. Ehil'dkrot
stating: "This is to advise that we have sufficient supplies of rolled

- stock for 1961." This was couplemented by data Co the .eception and cone
sumption of metal from which it ensued that Kachkanar wee being rather
satisfactorily supplied with metal.

Sc then what happened to this metal? There can be only one reply:
the Sovnarkhoz aseigned it elsewhere. Being aware that the Kachkanar
Coubine has priority in the allotment ¢ materials and funds the Sovnar-
khoz utillzed it as its reserve stockpile. Seven thousand tons of steel
wxl water-supply pipe were alloited and sent to Xachkanar, but they sre
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0 not there: they endad up at other construction aites. The sane pertains
to relnforcement.

The Sovnarkhoz people complained about tne shortege of cement in
Kachkanar. This too is unjustified. The point is that in the Sverdiov-
skiy Econcmic Region the quality of inert materiala is paid scant atten-
tion. Although many resol *ions were ajopted in support of providing
finely crushed rock for important construction projects, these projects
8till contime to recelve shipuments of the westes of metallurgical and
other enterprises, comrse rocks. As a regult, cement has to be overcon-
™ suzed: instead of 320 kilograms per cubic meter of concrete, 350 kilo-
giums are consumed. ’

Y] These are but a few of the problews wihich the heads ¢ the Sverd-
lovskiy Sovnarkhcoz could not golve in sitm snd for which they claim that
higher authorities are respomnsible. No, it is they themselves who should
properly utilize the potential, and use aliotted resources according to
the purpose for which they were allotted,

On the same d&ys when Comrade Shilfdkrot asderted that he "will not
fail" the builders, he wac concerned less with compiling a schadule for

: l the copstruction of the combine then with drafting a letter requesting

the postponement of the sctivation of the minimal starting complex to

1963. Suich a lette. spesifically had . cen received by the Supreme Sov-
narkhoz at the time.

What then is the result? For sbout five years now the State hss
been investing funds in the construction of the huge mining and concen-
trating combine, vhile the Sovnarkhoz, having failed to mobilize its po-
tential and concentrate resources, is now asking for ancther postponement.

It 18 a matter of honor to the Ural workers t¢ achieve the uncondi-
- tional activation this year of the starting complex of the cambine and
' later on of the entire first section of the combine.

L. The Scientific Basis of Metallurzy

By Yu. Gxrdins
(Ekonomicheskava Gazeta, Moscow, 1 Jan 62, p 11-12)




.eod, land ¢f Great Pronise

Vot Siberis is being cslled upon to play a leeding role in the
further development of our country's metallurgy. As soon as within the
next fev years the Ku.netsk Metallurglical Combine should be modernized
and the West Sit~risn and Barmaul plahts eas well as the Tasbkent Coubine
ehould be built.

Later on, the task of sharply lncreasing the output of metal will
undoubtedly stim:lizte not only new projects but also their suwbodiment in
the form of new metallurgical plants and combines. In the not distant
future the region of West Siberia will account for a major part of the
total output of ferrcus metels in the country. The premise for this is
the avallability of vast and still imcompletely explored reserves cf irom
ores and coals as well as extensive energy resources which are beinrg hare
nessed in the course of the comstruction of an entire system of super-
high~capacity hydro- and therme-electric power stations. In addition to
all this, the machine-tuilding and construction industry of the sconcmie
regions of West Siberia are becoming major meital consumers.

We are on the eve of large-scale scientific research projects re-
gardiog primarily the investigation and evaluation ¢f ores and develop-
ment of ore concentrating and sintering techniques. It is important to
congider in practice the asversging of ores and the drafting of s general
operational plan of development of ore depositis assuring an optimel com-

positicn of the ore consumed by all plants during various periods of
their operation.

0f great iw.ortance is the task of utilizing the se -ndary and dig-
persed elements present in the ores. This concerns primarily zinc, which
is present in a majority of West Siverian ores, followed by cobal’ “ise
muth, ersenic, and certain other rar~ elements.

The urgent tasks also inc?'ude the problem of coking coals, and es~
pecially the expansion of the var.ety of cov’ g coals. The development
of nev coking techniques, research In spherical briquets, and the resump-
tion research in iron and coke are among the most pressing problems of
the metallurgy of Sibe—ia.

Another major trend in the soltion of the metallurgical problems
proper is the work on the converter production of conventional and low-
carbon metai. This method of steel production is progressive and will
be widely used. The first shops will probably contain 120-ton convert-
ers, and later their capacity will increase to 200 to 250 tons. Nelther
in our country nor abroad has experience yet been gained in using coygen
‘n installations of such a size. Naturally, the mastering of new techno-
logy will involve quite a few new and camplicated problems. The specific
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features of the chemicsl comwposition of v.rious “¥pes of iron, methcds
of feediny oxygen, tue durability of equipmeat, end che properties of
the metal obtained will bave to be carefully studied. It ia necessary,
for exarple, %0 heep in mind that the metal will be used mainly in Siber-
ia itself, that is, under the conditicns of the low temperatures of the
Siberian winter, when the nold brittleness of steel can especially mani-
fest itselr,

Importent techniecsl und economie problems are being aroused by the
rise in the generaticn of electrical energy in Siberia. As noted by N.S. (
Khrushchev at tae 22rd Party Congress, "In East Siboria, in addition to
coonleting the construction of the Bratskaya and Kradnoyarskaya GESes
(Fydroelectric Power Stations], several other hydroelectric power sta-
tions of the same capacity will be built b 1 » namely, the Sayanskaya,
Ust'-I1imskaya, Boguchanskuya, Yeniseyskuya, Csinovskaya, end Nizhne-
Tungusskaya GESes. Each will have & capacity of more than four million
kilovatts, "

In edditicn, in the same srea, on the basis of the coals of the
Kangk-Achingk Basin, two groups of highly economical super-high-cepacity
thermoelectric power stations will be establighed: 1in the Krasncyersk -
Itatsko-Bogotol'skaya region, and in the Xansk--Tayshet-Irsha-Borodinska-

ya region, with a capacity of upvard of three million kilowatts per power
station.

New Gredes of Steel -- New Principles of Production

Low-cost energy as well as extensive reserves of iron ores and non-
ferrous ores will provide the conditions for the development of electrc-
metallurgy, for the production of special steels and alloys and ferroal-
loys an well as nonferrous metals and especlally aluminum which consumes
much power. Considering the specific features of Siberian raw materials,
the organization of all this production requires the implementation of a
large nuaber of technical-economic studies and the devclopment of new 4
technological processes. HNew grades of steels and alloys with especially
high properties will be mastered for new equipment. The develcrment and

mastering of these steels and ailoys requires enormous scientific-re-
search work.

(L special importance are the problems of the complex sutowation
of metallurgical processes. There is no doubt that mutomation combined
with a broad use of induction computers will be employed very widely in
the design and construction of new plants. Extensive scientific-research
work still has to be accomplished in this direction. Asi‘e fram the auto-
mation of equipment, where the problen is reduced mainly to developing
electric circuits, the sutomation of the metallurgical process itself,
the drafting of camplex parameters determining the course of this Frocess,
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ard the problems of measuring these perameters and finding the necessary
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mathematical relationship. are still in a rudimentsry stage. Mechanics,
power engineers, physicists, chemists, electronics engineers, and mathe-
matizians will have to labor hard to solve these problems.

The use of oxygen, vacuum, and eslectronic automation has created
every premise for a radicel transformation of the process of steel pr -
éguciion. All these means, initially developed tu improve and perfect oid
netellvrgical processes ultirately lead to the abandomment of these pro-
cecses. 1t 18 now quite realistic to consider the ldea that a contimious
Jiream of plg iron flowing from & blast furnace or a mixer could te
trested with oxygen to eliminate excess carbon and silicon. Clearly, the
treatment of steel with synthetic sleg and the deep killing and degassing
of steel in a vacuum will slso become continuous processes of the same
kind. After these operations the steel will proceed into devices for
contimicous teeming, from which it will issue in the form of billetis.

The development and introduction of such a method of steel produc-
tion would alter radically the entire appearance of the modern metallur-
glcel plant. Only the blast furnaces and section mills would remsin,
that is, the entire intermedi “e process would be contimuous. It should
be noted that such a form simplifies considerably the problems of the an-
tomation of metallurgical production. The form itse'f of the continucus
-action process causes metallurgical production to be similar to contimu-
ous-action chemical production. <his is perfectly legitimate considering

that metallurgy both e&s a science and as a branch of industry constitut-
eg h! jh-temperature chemistry.

In its present stage, ferrous metallurgy has all the conditions for
the appearance ¢f new processes. Their development has become the most
important and pressing tesk. Needless to say, the introduction of the
ccentinucus-action proceis will constc :rably reduce coustruction cost, cut
production cost, and improve production quallty, because it 1s the pro-
cesses of smelting and, especially, teemir~ that are the principal source
of defects and Jow quality of steel production.

A pore remote prospect, but one which is already =~riously inve. i-
gated in the United States, is the higiu-temperature treatment of any ore.
At temperatures cf more than 2,500 degrees Centigrade most metal oxides
are observed to dissociate. Upon subjection to such a heating the ore is
reduced to metallic state. The final product is a melt of the metals
making up the ore. The more easily fusible constituenis of the ore are
separately eveporated and condensed. Such a process requ'res w very fine
grinding of the rawv material as well as high-temperature heating. At a
semi-industrial installation in the United States the heating is accom-
plished by passing a fine powder through powerful voltaic arcs. But this
is not the only solution. It is also possible to employ the so-called
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cyclone smelting, which in cur country is used i1 nonferrous metallurgy.
The work on these probiems w11l undoubtedly lead to considersble progress
in the physico-chemistry of metallurgical processes. After all, these

hugely important problems cannot be solved without elaborating their the-
oretical aspects.

In the Interest of Purposive Research

In his speech at the 22nd Party Congress the President of the Acad-
emy of Sciences USSR M. Keldysh expressed his opinion that it is neces-:
sary to begin organizing unified sciemtific esteblishments in the econom-
ic regions and Unic. republics, to provide them with up-to-date equipment
and to staff them with cadres capablie of n.king new contributior: to

science. Coamrade N, S. Khrushchev ir his concluding speech supported
this 1des.

Currently, purposive research in the field of metallography and me-
tal physics acquires spz:ial importance, In connection with the growth
in the scale of production as well as the acceleration of processes, for
example in the rolling of metals, there arise problems whose practical
solution involves tremendous Jifficulties. For example, the problem of
the heat treatment of rails hag not been satisfactorily solved anywhere
in the world. After many years of research in our country we hawe
sterted the design and conmstruction shops for the heat treatment of rails
in rail-rolling plants. The mastering of this process wiil cause the do-
mestic rail industry to lead the :ntire world inm quality. But before the
heat treatment of rsils will wi. its "place in the sun," much hard work

will yet have to be accomplished in the sclentific research institutes as
well as in the plants.

The ncat treatment of reinforcement is absolutely necessary. This
is clear to everyone. For exsmple, instunces of cold-brittle rupture of
prestressed reinforce »nt iuside concrete can be observed. However, in
view of the speeds of rolling, which in modern rolling mills reach 20 me-
ters per second, the heat treatment of reinforcement is extraordinarily
complicated. The old methods of accumulating & bundle of reinforcement
rods and subjecting it to group heat treatment are not spplicable at all,
because they do not assure the stability of properties as well as the ne-
cessary stralghtness of the roda. Slowly performing contimucus-action
installations require the comnatruction of shops with a surface area mea-
sured in square kilometers. Thus, fundamentally new solutions based on

e broad use of high-frequency heating currents, etc., have to be sought
far.

In the fieid of theoretical metallogrephy and physical metallurgy
the principal task is to obtain metals with the meximam thearetical
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strength, This means a strength of thousands of kilograms per square
miliineter, whereas the metals used 1 our practice have a strepgth of
not more than 300 kilograms per squar:s millimeter and normally even sev-
eral times less, Moreover, the development of new equipment requires me-

tals with a high heat resistance and high magpetic and semiconductcr pro-
perties.

There can be only one conclusion: the gquantitative and _ualitative
development of metallurgical production can be accomplished only on the
basis of the development of metal science and a broed expansio: .f the
entire front of the varied branches of céience.

The sclentists working in th.s field have far from takén every step
necessary to accomplish this task. Fulfiliing the decisions of the 22nd
Party Congrcss, we should expand considerably the scope of researck and
tackle mere boldly the development of the fundamental problems in the
2ield of the production and prope-ties of metalss

The regions of Siberia are considcrasbly lagging behind in this work,
although in the future they will have to produce tens of millions of tons
of steel. The Siberian Branch of the Academy of Sciences USSR in Novosi-
birsk does not take up problems relating to metallurgy. Its structure
does not even include an appropriate ingtitute. Likewise, there are no
scientific research institutes cf metallurgy in Siberia and the Far East,
except the pedagogical Siberian Metallurgical Institute in the Kuznetsk
Basin as well us the pede~ogical Institute of Nonferrous Metallurgy in
Irkutsk. These institutes, of course, conduct scme research, are estsb-
lisking provlem laboratories, and maintain certain ties with industry and
the sovmarkhozes. But they lack appropriate cadres of researchers as
well as special laboratories and squipment, aud they cannot emcompass the
complex whole of the problem arising in connection with the development
of the new metallurglical regilon.

In this copnection, research work should precede design and con-
structlcn, otherwlse demigns will be besed on obsolete solutiors and the
individual units and parts of new plants will prove technclogically back-

ward. Such a werning vwes given at the 22nd Party Congress bty Comrade N,
S. Khiushchev.

Siteria is ip an ospeclally difficult situation. The imbalance
which has arisen there should be irgently rectified. This is edditional-
ly necessary because Siberia cannot count opn amy considersble and broad
assistance from the scientists of the Central and Soutnern USSR as vell
as the Urals. They are burdened with the solution of tasks posed by
their cwn ecogomic regions, and it would be well if thev would succeed in
fuifilling all that is being deaandsd of them.
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In West Sibveria there 1s a definite need for a large complex sciern-
tific res~arch inst.tute of metals. The site for this institute.could .e
the city of Novokuznetsk, where are located two huge metallurgical enter-
prises -- the Kuznetsk and West Siberlan plants, and where is concentra-
ted a large number o’ design institutes. In addition, this city contains
a buge alumipum plant and a ferrcalloys plant.

The Siberian Tnstitute of Metals could be established under the pe«
dagogical Eiberian Metallurgical Institute and the Kuznetsk Metallurgical
Combine. This would facilitate staffing it with specialists. The pro-
fessors and instructors from the Siberian Metallurgical Institute have
accomplished a panver of major projects whichk hgve won recogniticn at
many enterprises. These projects include, for exauple, the use of a
blast with a fixed meisture ccntent; the introduction of highly basic
sinter; the r~duction of manganese content at every stage of metallurgi-
cal production; the intensification of smelting with compressed air; the
Leat treatment of rails; and maay other projects. Therefore, thLe assis-
cance of the Siberian Metallurgical Inestitute would be very useful to the
new institute., Also it would be necessary to merge into a single estab-
lishment all the institutes, branches, and teams established in the Kuz-
retsk Basin, The "VostNIIGRI," the branch of the "VuKhiN", and the team
from the "TsNIIChermet" [Central Scientific Research Instiiute of Nonfer=
rous Metallurgy] a: well as other organizations currently lack suitable
yremises and equipment and i(“erefore caunot be very productive,

In return, the pedagcgical Siberian Metallurgical Institute would
gain much.. After all, then the students could be broadly mohilized far

laboratory resesrch and acquire s good tialning for independent scienti-
fic work.

The idea of ectsblishing such s large scientific research center
has been expressed more than once. It is shared and supported by our me-
tallurgists as well as by the Kemerovekiy Sovnarkhoz and the Party units
‘r. the Kuznetsk Busin. The State Committee of the Council of Ministers
UC"R on the Coordination cf Gcientific Research should comsider this mat-
ter circumstantially. It is no longer possible to delsy a decision on
it, A definite amount of time is needed to organize, build, and equip
the institute, whereas the conduct of extensive scientific research is
alrealy on the day's agenda.

5. Ferrous Metallurgy in Soviet Central Asia

(Rarodnoye Xhozyaystvo Kazakhstana [National Econcmy oftKavekhstan),
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Tashkent, No 10, Oct 1961, p 23)

««.The development of the base of ferrou-~ metallurgy in Soviet Cen-
tral Acia is determined by the ever-Iincreasing derwand ¢! this region for
ferrous metals (plg iron, -olled stock, etc.).

It will be economically expedient not only to expand the existing
Begovat Steelmaidng Plant but elso to organize the production of metal on
the basis of the exploitation of the existing Cental Asian and Scath Ka=-

zakhstan deposits of iron and coking coals as well as on toe basis of na~-
s tural gas and low-cost electrical energy....

€. Establishing the Country's Fourth Metallurgical Base

By S. Kolmakov

(Kcmmunist, Moecow, No 15, O-t 1961, pp 81-82)

requires a conslderablie exruw.sion of metal cutput and hence alse of irom

The establishment of the material and technical bhase of communism
8 cre extraction.

The draft of the Party Progreu provides for increasing steel ouiput
to 250 million tons annually by 1980. This will require the extraction
of as rich as 4OC million tons of ore annually. This means that the cur-
rent level of open-hearth production should be almost quadrupled, and ore
extraction should be increased just about as much. Of great importance
to solving thig grana.ose task 1s the utilization or the iron ore depos-

- 1t3 of the Kursk Msgnetic Anomaly (KMA).

The Kursk Magnetic Anamaly has long been known. As far back as b0
< years age V. I, Lenin foresaw that the future uti{lizaticn of the natural
wealth of the Ancwmeaely 11 pley a tremendous role in the development of
ferrous metailurgy and in the estadiishment of a broadly develcped mater-
ial ani technical base of commmunism. And having formed a special camals-
cion for the study of thz KMA he cxpedited the organization o pospact-
' ing and exploratory activities there and enlieted many prominent scien-
#; tists {n the work on this problem,

Viadimir I1l'ich wrote: "I wish to point cut the exceptional imper-
tance of the work to explore the Xursk Magnetic Ancialy.... we have there
urprecedentel’ rich resources of pure iron...aimost surely a treasure-
trove unheard of in the world, which should revalutionize the vhale busi~
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ness of metallurgy." (Lenin’s Jollected Works," Vol 3L, p 4A€). PFurther
in his letter aldressed to G. M. Krizhanovskiy {"Works," Vol 35, p 472),
V. I. Lernin pointed out tc the Gosplan that "this matter should be hand-
led in an especially energetic manner."

Soviet sclentigts, workers, engineers, and technicians have carried
out extensive prospecting and exploring work in the regicn of the KMA.
Under Soviet rule the area of the KMA Las been broadly investigated at
600,000 different pclu.s. As a result, *he proven reserves of iron ors
Increased bundred: of times a8 coupared witn the pre-Revolutionary ers.

A rich accumulation of ores .1 the KMA regicn was discovered on the ter-
ritory of the Kurs.aya, Belgcrodskaya, Orlovskaya, Kaluzhskgys, Bryan-
skaya, Smolenskaya, Khar'kovskaya, and certain ¢ “her coblasts. The :MA
basin measures up to 200 kilameters in width, more than 70C kilcmeters in
length, and 140,000 square kilcmeters in area., The deposits of the KMA
contaln more than 250 billion toms of iron ores. For ccapariscn, let it
be recailed that the total iron ore reserves of all regions of the United
States &' present are estimated at 75 billion tons.

Concerning the general developmental prospects of the KMA, comrade

K. S. Khrushchev in his report "Forty Years of the Great Cctober Sccial-
ist Revolution” declared:

"In Lhe regions of the Central USSR, which possess a broadly devel-
oped industry, wide prospects for further development in the future are
opening up in connectictn with the development of gigantic reseives of
i{ron ores of the Kursk Magnetic Anomaly. This, the largest iron ore ba-
sin {z the Sovist Union, capable of providing the lerge netallurgicsl
industry with sulficient high-grade irou ore for hundrel of years, will
undoubtediy play a major role in the further coasclidation of the indusa
trial might of the USRSR."

The encrmous iron ore reserves of the KMA as well as their high
quality maxe it possible to build there not one tut a vhole series of me-
tallurgical plants. This region occupies a convenient locaticn relative
to the plants of the Central and Southern Burcpean USSR. The construc-
tion in the region of the KMA of metallurgical plants will ease the work
of transport considerably by relieving 1t of the convevance of petal from
the Southern USSR to the Central USSR.

The active utilization of the cre base of %5 XMA secisfies the
aims of the conplex utilization of natursl rea:.wesz.  And this haprecs
to e Just the most important condition for expacding industrial migat
with the minimm expenditure of means and energy acd, at the same tine,
for the cooservation of cur natural resources. The coxplex utilization
ol natural resoxxces yields th: maxirg increase in labor productivity
axd opens the road £ exploying the ~ptimal technological methods of de-
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veloping  mineral depocits. Ib is precisely in the cortines h2ced on %
the econrdis-ion of succagsive production slages end utilizing their raw
matericls cooprehensively that we observe the most perfect expression of
the Lewinist prineiple of & sou .. geographical distribution of industry

from *he stendpoint of proximity of thi rav material base 1o all stasges
of processing of the semifinished product, ending with the ocbitalning of

th: final product itself.

Ir “ne lizht of the complex utilization of natursl resources and
caubining ¢f production procesces, . enviseged in the draft of the Party
Program, the irportence of the Kursk--~Doumets-Basin Combine is e—ception-
ally great. This ccombine con be established within s historically shord
pei oi. The region of the KMA 1s endowed with the most favoreble econom-
e condltlions for thls purpose: proximity to the Donets Basin as well as
to the industry of Mosceow ity and Moscow region. It is sufficlent to
gention that at the Urael--Kuznetsk-Easin Cambine the regions of fuel ex-
traction are separated from ore devesits by a distance of 1,500 to 2,000
hilometers, whereas here [KMA] in the case of cowbining Kursk ores with
Bernts fuel, the distence between the fuel and ore extraction regions ia
st 10 times shorter.

The construcilon of the Kursk--Donets-Basin Combine will serve as
the begii.ing of the rise of the country's fourth metallurgical base, in
the reglon of the Kursk Magnetic Ancmaly. The KMA Basin has a convenient
geogrorhieal location. It ldes ‘n tkie heart of the Buropean USSR, and it
haa g hroadly developed ipdustiy, & dense trangport network, & highly me=-.
chnpdzed savicuiiure, and ekilled mappower cadres. In the KMA Basin
thsre oucur shundast vesturces of bullding meterials: cement, brick,
guarry-ctons, and mari. Al this mskes it possible to commence now the
preparations for uilding e metslinrgical plant in the KMA Basin.

A seporste discussion is merited by the constructior of canals in
the region + 7 the KMA, Thess cansis will cpen for Belgorod, Steroskol'-
skaya, and Kursk ore a new, extremely short water rouis 1o the porte of
the Moscow, Risck, Paltic, and White Deas. Side by side with the Belgors
od and Xursk weter Jevelopment projects on the Seym and Northerm Donets,
1% 18 possible to sclve the Upper-<lnmp problem -- toe Mnking of the Don
Water Desin to thoe Oka River.

A vise ip the level of the waters of the Seym, Hoirthern Dovets, Up-
per Don, and othey rivers, will make it possible to irrigube vust land
tracts ln the Kurskeys, Beilgorodskmys, VoronezheXsys, aod Ovlovskaya ob-
Inats a8 woil 88 a mumber of Ukrsinfan cbleste. In sdiitlon, ibe forma-
tion of new water expasnses in these aress will affect the local oiimete
positively, assure bigh yilelds of ceveal, lodustrial;, and other crups.
and make {4 poeaille to develop poultry raleing ad fishery on & brood
wouls.
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The copstruction of the canals will result in a redustion in the
influx of wzrer to the rich cres of the Kursk Magnetic Apomaly, which
will moke it possibtle to perform cpen-strip extraction of the ores ot &
large scale. As is known, currently the bulk of the ore of ‘he Kursk
Manetic Anomaly is mined underground. Open-strip mining is practiced
oy ot the Levedinskiy and Mikhegylovekiy mines. In this compection, the
further expansion of the Open-gtrip method of ore mining entalls great
roeeibilities for increasing lsbor productivity, which in open-gsirip op-
ergtions-is four to flve times higher then in underground mining.

Caleulations show thst in this basin, witbin the next 10 to 15
years, it will be economically expedient to organize the open-strip ex-
traction of {ron ores, on the scale of more than €0 million tons annually
{inclusive of undergrcund extraction the total annual extraction would
ther be ebout 100 million toms). This will serve to provide with o~ the
plants of the Central USSR, to create a reserve for the plants of the
Scuthern USSR, ard to build two or three new metallurgical combines of
the type of the Kuznetsk Metallurgical Ccmbipe in the Kuznetsk Basin.

The construction of mines, metsllurgical plants, housing, and so-
cial and cultural and ccmmunal facilities in the KMA Rasin will involve
a considerable volume of mining, el:ctrical-installation, and comstruce
tiocn operations. In view of this, the Academy of Sciences USSR as well
a8 the planning agencies of the RSFSR should as soon as possibie draft a
long-range plan ot complex utildization of the natural resources of the
¥ursk Magnetic Anomaly.

5o thet the problem of the Kursk Msgnetic Avcmaly msy remsin gt the
focus of the attention of Party, econcmic, acientific, and planning agen-
cles, wa suggest the following spmendment to the draft of the Party Pro-
gram: :

"Po consider it as a vital task to esteblish the country's fourth
metallurgical base on the basis of the inexhsustible iron ore deposits of
the Kursk Magnetic Anomaly.

"o expedite the development of the wealth of the Kursk Megaetie
Ancmaly, to commence within the next five yesrs the constructiomn of the
Kursk~-Donets-Basin Cambine. To draft a long-range plan of complex utile
ization of the natural wealth of the Kursk Magnetic Anomaly.”




