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. QSR bas relensed fov dote on titaniws, In Rae I94T, WMI
©of Winiaters of the USSR declared that infermetion ot reserves and

gxtmnetion of all nosferrcus metals wae "2 siale searet, the
sivaligance of vhich s penisiable by law.” This poliey sctually
wd bosm effective since the mid~133 %, The result is thet the
UGE (nzd e Buropeen Sotellites ae well) has relensed no direat
information on the siatus of the titamium industry in the Sino-
Soviel Blog. Gnly recently, in fect, has the USHX peswitisd pub-
lcatica of pelentific snd technionl srtisles ca tiwenive. The
Goviet writers have -arefully aveided refurence to the guantities
of witeniue rev materials, soncentiyates, or setal produced; ihe
location of plenta; or the extent of sppifestion ifun the aircrmf
indusiry or in other wilitary profuction.

WM@Wi%m, sttt of the currest status of
the Fovist sitaniun indusiry i1s most Aifficult,  Althoug: the
aat,mm and cunslvaions presentad in this nemeresdsy sre belisved

o ba yeasonuble, they noossssrily hare boewss dertived ty inferense.
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Prifustion of titenfm spoage in tis Sino-Joviet Blee im 1956
48 ewtizmted Lo have boon betwesen 1,000 mnd 5,000 setric tens,*
whish st the eaxioug e shout EEALied as ouch A8 Was produgsd
in the Free dorld and 40 vorcent &S much ss wad produced in the
WeBe For all practionl purposes the Bloe profwetion of titantius
is comfined fo the VESE, Although tast Germeny, Hungery, Czecto-
slevakia, Polasd, end Communiet Chlon are knows o Be interested
in the ﬁuml@m% of titanium and beve done experimesial work,
Cproduction as Yoen limtied 0 labormiory-saale guentities.

C - Tum USSR 18 the caly comtey fn Uie BipowSoviet Mloe wiat hwe
adaquets natural resources Tor suppartinsg the develogment of »
large-seale titaniug feduatry. Although doviet resowrezs of rutils
are negligivle, Soviet reserves of jlmeaite and tiamnifercus mage
setite, eodtainlag 10 to 1% percent sitemiun dioxide, are encawous.
There aye mejor dsposits arumthmmmmm
fols Pepinsuls.,

Soviet scientific eand tecinies) bocks snd artiolies dtaciose 8
 high degree of interest iz titaniom. These souress alac indicate
that the UBER {8 sequiring the teclmiosl mperisnee necesssry o ‘
the dovelopment of an integrated titaniuse industry., Soviet sclemtists
trve boisy assisted grexily by the theovelionl el eagireering deimils
of Pree sorld ressarch on snd development of titanium and titantwe
base alloye. They are fomiliar, for amapie, wvith veouss oelting
provedoes and Dotk magnesiws and sodium redutction processes, and
 they saderstand the oonewmble slectrode and doubls melting techudgoes.
Pablished Soviet saterial indioates, howwver, that the titaniua
Sndustry of the Blos &8 from 2 to & years bebiad the U.8. industry.

mwmmmmmmmummw
titantus end 18 oarrying s » lurge ressarch and developeent progrem,
it doas not appenr ke e tryiung o sabtch the growth of titaniwe pro~
duetion snd wtiligetion in tihw UK, Availsbie sridence suggests that

thﬁxﬁmmmv&umﬁ LN

s lninlefalnla D Aa001 000200 a
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WMWaw*m&mmmew
for stanium 4 eirerafc. Comparisen of titanius base alicys with
Wm,mWaamwmtmwnmtm.
may be respemsible, at leesi in part, for the “weit ead ssa’ atti-
mwmm

mmmggmwmmummwm#
Ctitmaium. It Lie usitfiesly, W timt the less strategle wies
will be of sufficient iuportance to the Soviet plaamers to alter
mmlamxm#mmwwm It i o Be
expested, tnerefore, that sore intessive Sovieb efferts in the pro-
dustion, fabrication, and willizatiom of Lituciua will follow
accepiance of the mrtal by dealguers of Eoviet miliwary squipeemt,
particularly aireveft,

mwwmummnwmmmmmm
and fature industrial potentisl of $itanive® in the Since-Soviet
Sloe, espeeislily ia the 'S8R, Although maerous scisxcific ead
teshalonl books and srticles on titarium have bees publisbed m the
Moe¢, they indlomte no spoctamalsr adwnces 1o the inovledgys of
titanion wetalivrgy. These publications clearly indicste, however,
thet the USSR MWHWMMMMMMMWM the
petal.

. Titanium in the WG
A, ifm}.M Techoslogy, sad Frodustion

1. fvidepoy of interest

Boviet intersst in titaniun dates back st laast 25
yeurs. Frofustion of High-titsmive iron, fervotitenium, and ti.
tantuz pignents from domostic illoenite™ cows wus the mmia obJeciire,
Heae recetly, Soviet scientiets beave alse published suwnersas boois
and ariiclss indiesting s subsiantial resesrch progran oo bots the
physical sotallurgy of titesiug aad on the wrious methods for pro-
dnolng tiw oetal. Io sdditiom, the aiath Five-Teur Plan specifloelly
states that by 1560 "prospected’ titaniun daposits must be incressed
L to &% persest is edaparison vith deposits svalladbls at e e~
glaming of tha Plas pericd.

e Fitanius pigeeet and ferrosiloy industries will be seaticoed
only s thay alfset e profuctisn o the sotal aod ditaniss bane
alloys. :

Wl lanntte i dosaribed in fere Y1 &, below.
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. Thare is no indiecstien Shat the UBSE bes developad o
cesius for producing lov Brisell hatvliss mmber {Bha),® lﬂhdc.
Htsniun sptmge, whloh iB any vy in cohpurabls to that prehmiet

. from segnesiue or sofiwe edudtion procssoss (o commsa ude %8 the
Free World. Harly Soviet efforts to produce pwtal by the hydrids,
iodide, and slectrolytic proeesses apparently proved 8 be uowiers
whally lupragtieal. It is Belisved that the USER ba# sdopied the
Krall-Wertman mmgaesiun reduciion srocess for orodusing austile
Spouge, wnioh is a process develoeped fo the U0,

3. Ingot Melting sud Ingot Slus

As L8 sponge productlon, sorulliny of evailable dowier
teehnisal Iiserature 2n methods and eguizamst Tor titamfus Ingot
mplting isdiemtes w significent dapartures frow Wemtern pregtisg.

In fpat, foviet publioaticns revesl that Pres warlsd methods far
molilng sponge sad serwp imto ingots ars balng checkad in Bovies
isboratories and probably sre being adspued %o Zovist nends. A
resently published article iz the Taviet nress By the wall-Rnown
Borter metalluegist ¢, Mikbaylor trared the cowres of tltsnium
davelopmeny from jagot meliiong in & grepbite orusible, them in
cwpper-iined water-jecketed ones, and finelly the vwelten Prom
tungsten sladtirodes to conewmmble elavtrodas in vasuus-are furosces,
Ths only positive faformstion om ingdt sise wa 2 reference io B 2%
kilogranm (kg) ingot that ws produced axperimenially in the isbore-
tories of the All-Umion Sotentifiec Research Inetdtute for NSeow Natarislse,
whichk may be primsrily ressonsivie for tituntus research ssd develao-
mest. Mikaylov stated toni there ms 90 interest in the swell-sise
ingot, Irom vhish it oun b faferred that produstlion of “large ingots”
haa been msstored, &t lesst 1n sulfiziens quentity to saitisly peeds
for expurimentatiog. The souraes of the sponge {e lef™ {a doubt, Yub
it ia prosumbdly of domestic origin, Partisuiasr siteniics was also
given to Bovist uttmss g profuctisy e consunable titsalum electrode
oy prossiog & comblastion of titesium stavings awd t{lanium epongs.
The lergeet consesmble elsatvods prodused thus far wes indisated o

b Just over 3 inehes in dimmeter, vhereas clegtvodes up to 25 isches
in diempter are being produesd in the U.8,

* Brioell barduess owber 150 and lower, usuelly sscociated with
aomasruially pure, dustile titsalum sponge.
MM Lktaylor's soeout andoubtedly wes based cn publisbed U.4,
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‘Mr«zm@wmmmawﬂmwiwu
has besn published io the Poviet presa, there is no svidenes of
savicas Soviet effurts to fwweldp the industrisl techaciogy of i~
tenivn fabriontion o of setivity comparable ia say Wy to the iatene-
ive, iadustry-uldé offorts of the U.8. in doveliping wecheunissl work-
ing, welding, heai tvoatiag, o other teciuiques. It appesre, hewever,
wtmmum'ﬁeingm o voll titenium o & nill ecunle and
that e guallty and guantity of gyailable sponge sal tngots Justify
fmiy hrm~mh waperinents. Hikbeylov awstioned Cw pecewelty

- of rellisg "mge Lagots” mwimmﬂsmﬂmmﬁm

mmmmmmmmuuw the rollimg of lerge ingots.

} 1Y viov of the scoessibility of moet of the Pree worid's
tdtanivs Lecksolagy, thave s Do reascn 1o doult thet tie USSR could
produce and fabricate comseveially pure titemius snd titaniws base
slloys, At present, Lowovew, vhether the USER 14 in faot dolng s
is sperulative; there is uo eonfirasiory svidenge %0 sbov that tite~
sium Lase alleoys of good properiise and ccoststent gualisy sre avalle
ablz in sowmervial tonsages. Quastity produsiion sed Tabrieation
of titenios base alloys vere developmd In e U8, oaly sfser mecy
yrars of the aost mzmﬁaﬁ m}.mnt Sanpaign is mum*mm
alstory. ,

mwmwmﬁw
Hmwwkm%aszmwFW

- mataliurgy of titasios suggest tiat it is from 2 to 5 years behind

that of the B.8. Ia 1455, » peper witten by o soapeient Seviet
auticrity disclosed thni melting ws done in graghlitwe crucibles
and that the resulwaht nateriel somteined O.0 peroent sarbon. A
tecimicel jourmsl publisisd by the UBSE im seplesber 1950 con-
tained the statament the: ot socvlmnianld mmm? o industrial
tunive containing even o comaidersble suount (GB perveat) of
marban 4id nod present pertizular Aifficuliies. Pree Yorid experi-
once has showw sleseiy that o carbos owuient of O.0 percent ie
far 1n excess of muxinge silowencés for QuAlity produsts aad ibat
the industrial use of fodusiion m&ﬂaﬁ is tapmaticable acause
of tia *u.&a corban ysiw *

SHecent amﬂmu m slese sontrol of weiting tise and

temperature 10 (ndwetion welilng ln graphite heve reduced contanis
sation to & Low (5,03 %0 0.08 percent) flgue. This work way lesd
o greatar use of indaction weltiag.

ol
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mwuwmmmmmxmw
indidete tmt such titemiun sponge a8 is being profuced im ile USSR
i3 e by the Eroll-mrtman rugnesdws reduction process. Frodoction
of titaniue tetrechloride, regaived Mo the Eyoll-Warlemn process,
from local raw mstorials is fyasible; esf o chenietyy and methods
for produciug snd parifying tetrachloride have Yoon widsly publietesd
in the doviet prwes. Therv is clse svidonos vhich Ingicates $heA
in the sarly 1950's the URER wea experimuniisg vith & sodium redus-
iwm,mmummmummmazummm

of those eaperiments.

There 15 litile Mrmtiw on the Wm of titsnium
produced anmeelly iz tia UBOR, and Free Norid estiombes of soviel
cutput bave ranged from negligible to 05,000 tons per year.* On
e msis of the pmiitative m&m glven in the mmerous
Soviet artisias oo tilsajow publisbed (n the Hussian langusup, §%
mummsumwwmxymmwm
domsatically 18 safficient Quantities Lo sustain oxperinental pro-
duetion of ingote of comparatively sumll sise (perbeps ms large se
5200 pounds}, On ss sncoml busis, this euiput in 1955 and perheps
even in 1956 probebly was less than 5,000 toss wod may very weil
have boats ouly about 3,000 tons. If the UBOR 1s indeed prodwcing
s sigotfiomatly lwrger tonnsge of titaplum sposgs them this, uhick
zumwy&mmmuwwwmmmmmmw
oive research sod development, Sovist officiale are daing sodost to
ammmmmhnmwmmamtm
the VBBR,

C. fuv Metertsl Base

The almedant sutboutie isforsation on the gealogy of the
DEER indlented clearly timt the pation hes adegute wmtuml resources
10 mpport o large-ssgie titanium industry. Although the TSER has
suly Uwmited deposits of rutile, the saly low-cowt tisanium siasrnl
used for miking titsniuve metal, it Das extenslve doposnits of low-
grade titeatum-bearing ores. The main resouroes are the titand-
ferous sagoetites in tiew llaes Woumtains, & bresch of the Urals.
It is from thove moumtaias tiwt the asinersl “{luenite” received
i nenc. These deposits were reported in 1738 to constitute a
resarve of 500 utilion tons of cre. e ores, which eonteia 1k
percent titeniue &lexide, 54 porcent Lfros, mnd 0.8 pavcent venmdium
pentonide, are sxaoable to magnetic sepnretion. The conceaterate
WmmwmtutMmmmwm

¥ The Tatter Clgure, widsly ctreulstod in the Pree vorld press
ia lase 1553 and early 155G, originsted vith a U.8. sovenn who ain-
interpreted an estimm¥e «f titaniup ore reserves in the USSR
obtained from an unidentifisd source in the U5, Covermmesnt.

-5~

Al BIiRIBIsIainIa
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There are other impertant deposits of ilmenite on tUw Esla
Featosula., Titanium dicxide is oonteimed in the spatiie® ores of
the Kola Peninsuls, vhich are being mimed by the Kirovek Apatite
Combiae, » profucer of nioersl fertilizer,

azwmmmwmauwmmsaw
cree, woet of them are lov in grade, by Free World standards, snd
require bepeficiatiom. The remilting concestrates sre salisfactory
for the production of ferrotitenium, iitaaiwe-rith slags (72 %0 75
rarcant titaniws dioxide), and pigsents, but they are not persicu-
larly desiradle for econasic mmmufactare of titeaium tetrachloride,
the industrisl chemioal source of tdtaniuwm whilak is vital to Woth
the sagnesius and the sodium reduction processes. These processas
are now the caly ones that yisld & cosmssrcially setisfactary dectile
titantum spouge. The oot sdvestagecus and econtmlc rav aaterisi
for the productiom of titeniuwe tetrschloride 19 rutile, wiilch is
reported to ocour in the USSR oniy in the remote Kysyl Ras aree.

Uther rev matecials seeded in the droll-dnrtemn proesss
{or 162 sodivs vartation) include, of eourse, meguesive or sodium
reductanis, chiorine for the productiom of Litsalus Setrechloride,
inert gesoe sush a8 helios end argos, serbdoas, eleetrie emergy, and

Cminor quantities of & fov comaon meisrinla. AlLL of thoee sre gm:tm

able in adeguate swpply in the USER,

P, Ustlisation
14 ﬁ%%‘ mmt‘a

Jpcantly produced Soviet alrcralt sad paris of such
sircralt have 2ot been available for ssmalinstion {n the U.G. or
elaswbhere io tha Free dorld, sad conerels evidenes of Soviet appli-
maticn of titegiwa im mirsraft is Bot availeble. Although the axtest
to whleh Boviet aiversft contalin tdtanium 18 uacertiain, there is oo
doubt that Soviel salroreflt sugine designare bdeave cnrefully cousidered
using titasium in gas turbine angice ccpressor 4isco and bisdes qnd

are will awere of titanium's poteatielities ia sther spplications.
mmu, ihey are ows o have copured the properties of o
titaniw-alusimm-chromion allay, corresponding to one developed by
the Hallory-@harrom Titssium Corgormtica, wish other light-onetal
ailoys sod steel., After comparing the weight savings and relative
costs of titeniwm and steel, Boviet officials stated that s ti~
tanive alloys are westersd and they are more extensively produced,
wmmt;mim 1a comt, both of the msterial iteelfl and
of parvs oede from it,”

*Caleius fluorephosphate.




R

Approved For Release 2006/11/05 : CIA-RDP80R01731R000100030071-0

3 mq.umw or gmlitazive deta on civiliem sppii-
saticns of titanive sl Liveanius bese alloys 1n the USSE are ocow
available. Seversl populsr articles in the Soviet press bave
stresesd the valne of titaniuws 13 sueh nossilitery sppliontisue as
corvesica~-Tesistans pipe and pipe Tittings, Meteners, snd elsctranics.
Swuch lintved informmtion dses not Justify esiimmtas of m wﬁﬁ«
% weod.

Bungery Ins show mﬁ.ﬁm&h&s interest i sitantum, per-
tieniarly in reesnt yesrs. Although the Busguriuuns have pudlished
several scholarly reporte on titasium tecimclogy, the meports sre
bosed exclweively es Pree World developsents.

: Haviog oo vorkadle deposits of titanium ore, Bungary Los
mmmmmkmwwmwu»
trech the sete) frow o "red mud’ produced a8 o residus in the
menulasture of aluaben, ope of Hungery's major isdustriss., Muaagarien
red mad residue may sontaia 5 1o 5 percent titastws dicxide mnd other
valoss in irom, waswdie, slumioa, and caustie sode. Ob fwrtber
shemizel procecplag, sad fluslly therssl reduction of the irem to
iz, & uitaniwa slag sonieining about 3 poreent titaaiws dioxide
¢an be prodused, end then titaniwe cxn be extymeted by chemiowmd
mpans. Tre sconomy of such involved proceasing of & low-grede
residue depends on the recovery of not aaly the titaniws, iron, and
vanndive YUt also & good part of the alwwiss and commieals -
in she ved wad. ammxmmmwm
mendal produciion of titamiwm would Ye started by s BRmgarion
alumise plant and thet large-susle productiom of titaniua vould ke
stiainod by the ené of tha Secend Five-Yesr Flas {1755-5). 1If
this is true, Nugary could, perhaps, supply Ammesiic nests.

B. East Germany

Is Bwal Cevmauy, resssreh on verious phases of 4fitanium
produstion processes; on bench and smmll pilot-plant sceles, has
boss chrriad on Intersitiently sinoe World swar IX at Zlektrochesisches
Komuinsnt Bittor feld (BKB) and otier tast Cermen research centess.
The es¥ly vork om titanims reportedly wes vm the Soviet sccouwnt,

x =

AL LA QIIL) [) siatalatFatalaisXala a
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- Wark in 1953, @W&uuym,m,m:m& Mmm

tienuiun from lowsgrade tisanium-besring materials from domewile
souReEs, Such a8 Wrown conl ashes, Peliic Yes Llack sands, sad el

i restiduss from alwmins plsote., Zxperimcats oa the produstiom of

titanive sponge using & xodified Kroll process vere wder way i
1555. 1In this prooess, titanium shiorids wes being reduced with

vagnesiwn 19 waoud, 1.e., wvishont weing 2 20ble as etuosphers.
mw,m*ummammmbmmw. re

soures of titanius sod {8 wiikely to develop & sisshle industry

baoed o dowestic materisls., Any cowmmtry witk & titanius pigeent
induntry, of courss, could use nigh-priced® somtass (titestivee-
Sioxide plgeent) as & souroe. Octasionel reporis of industrisl-
scale produstion of titaniue from thie smierial in Best Jereesy
eaxaot e verified,

Cascbpnicwakia, Poland, sod Someiniat Chine ave knows to
ne interested in iitandum, ssd ou eevaral cecnsiams officials of

 those csuRtries hwve referred w0 titeniwa a8 “the metel of e

future,” The sesruity of rav umterisl recourzes ia these cowniries
indientos mtmmﬁrﬁmwumwmmmw
WMWMM

Little is known about efforts io other Buropesn Seteliites,
But 1t is fairly sade to assunes thai research oo sose pheses of
itanius production sud febrioation umwumam

e U.B, price of saetsss per pound of titesius centent is about
40 cents, compmred with iimihawm%h“&mtsw
titanive slag at % cents,

.gn
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HEMORANDUM FOR:  The Director

The attached study is a de-classified
sified paper produced for

version of a clas
in January of this

the Director of ODM
year. :

NOT Il O, I o&or
Legislative Counsel

13 Mar 57
(DATE)

REPLACES FORM 10- 101 (47)

FORM NO.
Io‘ WHICH MAY BE USED.

1 AUG 54
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