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3380 IA3NNL LOY(133JI30106

39@omMans — 3o@bosb mommbgdobs ©d dgbsbmdgdol domgds s domgsb Lbgswabbgs
603bgmgdal  Logbgdol  @adborgds,  (3030m0bsi00lb  gfo-ghmo  qdzgmgbo @
13603369mmmzgabgbo  8mbadmgating.  dg@omymgonl  Bamdmdmdsd  godmabgzos  nbaMdsbetn
bmgosma@-g3mbm3ogn®a  dgMgdo  3o(3mdMomdal  gobgnmsomgdol Lobyalb g@&e3dg s bgmo
dgmbym LoDmgsEmadal ogaMgb30s(305L (ﬂbG-ﬂbd ﬁgbm).

XX Logggmbolb  @odrmgab  bLogdoGmggmmb  @gMo@mEnsdy ,3mdm  gfMgd@nbob” (608060)‘3Q0
500530560)  BmBRbAL 5dmPgbsd, Hmdmal sboga 1,7 Bagomb Bgmb ombgslb, asbbodmazmes
30M39mymayamo 53305606 LasbmzMabolb ggmaMogagmo sMgomo s bamgsto LodybEom
503bEMS gom3gmd 39Idmm B0l 3o 0dob dgbobgd, HmAI 3o3MdMnmdal gobzomatgdals
36g0b@mEagmo 3Mmgbo b3gmmadys brgob sndbs s 39335L00Dg goal. 8g(3609Mgdds
LodoMmggmmb  GgfoGmmMos  3emabg@olb 03  Mgaombgdal  xanxb  dosznomgbgl,  Lowss
3030bsMgmdms 5330560l BMMFoMgds ©d Lonsbsz dmbrs g3fMsDaal LogM(3gda Ssdnsbms
a5bLobemgds.

d3.6. IV s00sbbmgnmoesb  Logomggmmb  @gfo@mmnsdg  0bygds  L3nmgbd-dMnbygoml
39@&omMa00l gobgzomamagds. ashbes 30bal ©abedydsggdgmo nsfamo s Lagzgydbme (36mdaemn

3mmbao (39, 3bbgomegbs bagmbgmo 308693 dogmsm 30dmnygbgl s dobsbsg M3s 3gomo
553Rbagl.

(30300Ds(300L 330068606%5mb-5006M56 30606 bbsda (d3.6. I sobBemgmeol dgmerg 60b33o€)0)
sbagmgo Lagsmggmmadn gomafmegds gmmbymo (3030em0bsz0s. 3mmbgmol bLadggmb awgds
s dMBYnbgammgds mzombommong sobobs ¢dzgmgl g3mbdn sGambsg®gdol dgbsabgd, Gmmals
33069303 00bmbol mag3s(3Mdom gmmbgmdo, s0g@obs ©d Fgmgol J3gysbado dmabanmdgb
mgemb LobIabolb dmbedmggdmac.

3bG03Mn, gmobobE Mo ©d d0dsbGonmn Bystimgdal mabobdo mJmb Labdabo dmgmagbals
3mg@mfee  godm3gdnmoa  smmgamMonmo Bmmdss. Lobsdwgamagdn gl GYysg3dy by
GodMegdmo Landmm (36mdss 3mmbamo dgomoom mgfmmb docmgdal dgbabgd (b@ﬁ)omeo
- dg.6. | b, 53056y — |l b.). 39339b0mbol  dngdosb Bnbatggdal Asdm@oboem  mJHmb
2anmmdMngqdn 39630060 @ysggdom s3MM3g0wbgb.  5mbobndbogns, MM3 I0bsmggdowsb
363606 Gysgom mdhmb  gsdmemadzol  LonMdmmb  emgbsi 09ygbgdgb Lgsbgmdo mJmml
dmbadmggdmom. sbgs oy obg, 3mmbgdob gl dgomeo ®sdsds  dgademgds  dogohbomo
30OM3g@&omaMmanobs ©d gsdoMgdal Bmm@sisan®o dgommalb Rsbobsbsc.

3mmbgoal &gfo@mmnsdg asdmgmaboemons 3Msgamoa badmm-Ig@smaManmmn 396, MM3gmo(s
3bG0gne bobsdo macmbals 3MmEn300m 83oMsggds oMd oM™  gmembgmolb Ladgymb,
563390 39bmdgm  J399698La(3. et sMdgmemann@ dobaemado FoMmdmdl  sgormndmogn
Bomdmgdol bogbgdo — 3mmbaEo (3mmo, dPdobs s abfab dmboggdo, ol ©3539ds3989emn
Lag0b-boggzgmgdn, 30bsmdmgd3ggdal noomgda, mJMHmMLs s dFMnbxemlb IMsgemmeygmmagsbo
dbs@ztrmmo  Boggomdgda, bLadgenmgdo, 61dabo@mGo doboems ©s Lbgs.  sgommdmngo
“3mmbao omgomolb” Labgmbmegdom (36mdoma 39@bemal 8mbg@s, gmmbamo (3nmgdo s
bbgs bogmogfo Bobams dm3mggdmmoas  dg@mdbmmao  Ladysmmb  Lbgswsbbgs  (3968Mgddn —
4o0ddo, oyMggodo (@)6030%(\060[) dobemmdmo), 3o 5D0sdo (%36606(7[) 33@%3), 653
39®Y399g8L 3mmbgmol dgnmm 3mbEed8gddg 3oty Ladysmbmab s yzgmady bzgd@ngnMan
35bbymdam 306m36985bs(3 30 @EMBINEYAL, MMI LodsMmzgmmb GgMoGmEnsdy dg@smyMaons
dg9mmagsbgyg domam mMbgdg ymgnms asbgomsmgdyema.



59g35Mo@, dg@omyMans, Mmammz dobosb mommbal domagdobs s dabgsb bszgomdals
©53Do@gdal bgbo, Jofmggmgdobsmgol 0dmagamag dmbgdfogn s s9y3nmgdgemo baddnsbmds

adobm@so.

360b3mb oxmbgda.
d3.6. XII-XII LL.
Bronze hoes of XI11-X11 cc BC
BpoH30BbIe MOTbITU
XI11-XI1 B. 10 Hawleln apbl

3Mmby@o (39emgdo. 360bgsmb Laggzs6n.
d3.6. XVI-XV Lb. d3.6. XV-XIV Lb.
Colchic axes of XVI-XV cc BC Bronze dagger of XV-XIV cc BC
Konxmgackuve Tonopsl BpOH30BbIN KUHXanN
XVI-XV B. [0 HaLlei 3pbl XV-XIV B. [0 Hallei 3pbl

Lagsmzgemmdn Im3mzgdgma stdgmemmannma dsbaemab dg@semManal nbbo@nEdo
a%3m33mgmemo dmanghnn 6adyda [1,2]

Some specimens of detected in Geor gia ar chaeological material, which wereinvestigated in the
Institute of metallurgy [1,2]

HekoTopble 06pa3sLbl 06HAPYXXEHHOT0 B ["Py31m apXxeosiorMyeckoro matepuana,
nccnefoBaHHble B VIHCTUTYTe MeTanyprum [1,2]

1 ®.H. TaBagze, T.H. Caksapenuaze. Tpyabl IHCTUTYTa MeTanna v ropHoro fena. Pasaen 7 — UCTOPUS TEXPUKN.
M3g-80 AH FCCP, T6unucu, 1956. ¢. 329-370.

2 @.H. TaBagze. O Npon3BOACTBE METAINYECKUX U3LENNIA HA TeppuTOopUM Tpy3un B ApeBHOCTU. BecTHuK AH
CCCP, Ne9, 1958, ¢.53-56.
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3963bmab osbo oG ysmayio b3gbgdom. mFasmgmn. d3.6. XV L.
%9066 M533dab g33m 33cmg39800 E3anbes Abaszbo mMxYEI6ns6a
653900m3330b dnmgdab g33mEBg30L §9d6memmans [3]

Silver bowl with ritual sketches. Trialeti. XV ¢. BC. Molding technology for receiving such
hollow-body manufactures was established according to Ferdinand Tavadze investigations[3]

CepebpsiHblii Ky6OK C pUTyasibHbIMM CLieHKamu. TpuraneTtu. XV BeK [0 Halleit apbl.
Mo HayuHbIM rccnegoBaHMsaM PepanHaHaa TaBaase yCTaHOB/EHA TEXHOMOMMS BblAaBIMBaHUS
ANS NONYYeHNSI NOA0BHbLIX U3AENNIA C MOMbIM KoprycoM [3]

39&omMannl aobznmamgdals GMman(30g60 dsbayy3mbggdol badstmggmmdas aMdgmmgds [4].
03000 5¢35d9bgoemals  Ladbgomm  BaMds@gdgddn  gsbbsgmmmgdmmn  Mmemo  dgobfmms
Fomambomobbmgabo  gmma@al  coMam-bagnMggmds. Logsmggmmb  gHmzbam  dqdgnddo
(3mO Jommggmoa 3bgtal sedn®zammdals dmmasbo 3m33mgd@ob Bmbs 10-123a-b sxmbgsb.
88 3mba(3939d000 doBm 40 smabo ynghomo 3gmdMal dgostomgdsl 400-480 8. bomnbbmgsbo
3060-gmmomo  bgoMgdmms. 03  g3mgedo  gmmaal  sbgon  Mommgbmdoo  bafdmgds
F938sM0@ 0@ 356(330860955L 06393L.

X=X bogygnbggddn  Logstomggemmdn  8mgdgogdos 3060l Bomdmgdal  3969d0  Goxyemo
3mMbLEE300bs @S o BaMBsmdal dg@smamanymo Jnmgdom, badggomm Labgmmbbmgdo
s dgxmob 3Dy oMbgdmmn  L3gEosma@o  Lsnsmamm  babs@dmgdo, Gm3mgdoz oo
MomEgbmdol 330 mocmbob  Lad@mdmemm s bLadgPMbgm  ndfomom  s3afMoggdwbgb
35960056989 Jomorme LobgmdBogmb.

8 @.0035dg,  3.99Lbos,  3.d0Mdo0s.  FOH(3mmzeba  mommbgdal  RoMbgddy  wedndaggds  dggm

bogo®oggmmdn. 3sdmB(398emmds “Bndbnzs s IHMIs”, mdoemabn, 1954. (Gqboymdg Gb. 96.)

4 gg.030dg, @.LoyzeMgmadg, 0r.030m0. LsdmsgHmb Lodommzsbdg dm3mggdmmo 3060l Lsd@Mdmenm
0560l Jodogyn, 8g@ommaMogoymo s Ggdbmemmgon@n dgbbagms. bag. babgmadb. dqdgndal
dmsddg, 18-A, 1959, a3. 3-23.



X=Xl by 3969980l Jonggma 3gmamab bagmmazgmo [4]
X-XI1 cc. Georgian warrior outfit [4]

O6MyHAMpPOBaHME rPY3NHCKOro BoAKKN X-XI11 BeKoB [4]

39@&omMa00lb 43630006 9d0L §gbwgb(309d0 LadsMmzgmmdo 1byzg@ns. 530l LB Mo obocs
353dmEagds, Mmd XVl baminbgdo  Jotom-3obgmal  Gafo@mmosdy dg@ow bamds@gdom
39domdbgb 9@ mManmmn s mommb-g508353935390gmn Lobsmdmgda:

3m139M©ol b3nmgbdal Lobmdo Jombabs;

deambobol 30606 Lodomgdol  gosedsdndsggdgmo, (30389630L  360b303bg  dmddgn
d6ddgw0;

SbBamob Gyg0anl, ggMEbemabs s mdfMmb 36smImgdgma Jombobs;

»domobolb b3nmgbdol Jombabs, MMMl Gommm sbmMEGNdgbGnl 3Mmwn30s 5doMoggoms
Lagomggmmb s dmbodmaMg  g39y693Lacs (f")ﬁ)@n@mgm 39335b0s,  0fMsbo, Lmdbgoo,
0%366009{,060);

®domobolb  DoMdsbbgdal  Rsdmbaobbdgmo  Jombobs, Lows 1870 6. sogobgdme  0gbs
BMdobboL el sdbagdal &gdbmemmans 03 Mol 1360d3bgmmgabgbo gzMm3mmo
&9dbogamo  Losbemggdol  asmzgsmalbabgdbom s  ymddeMgdobs s Byzos-bademals
05353bagdgmo mmybsbgdo;

6300606 Lamgabm  3mbdamgdal, bLabmgem-bedgn@mbgm  ©obndbmmgdobs s  LadMdmenm
056300b, 3o ImMob dnma@olb nstomal 365(3mgdgmo Labgmmbbmagda. 83 Labolb babsdal
3519 @8980L dnbggzom Mdomobo Mggombal (396@Ga© 0gse.

396beobs s MdAmb MomEabmdmngo dMs DoMagbabols Bomds@gdadyy sabsbs — XVII L.
70-0560 Bemgdnsb sbamo Bo3nl domsmbamabbmgsbo gg@sbemals 3mbg@gdals, bemmm 1783 Bgeml
MJmb dogMnsbgdol dmgdms ©onbym.



1820 Bgemb bsFogsbs653n Imgtrnemn Joorymn ggemn
Joormo B3d5D6980b Laddmema3s [3]

Georgian coins madein the Mint in 1820 and symbols of Geor gian cannons [5]

["pPy3MHCKMe MOHETbI U3roTOB/IEHHbIE B MOHETHOM fBope B 1820 rogy
M CUMBOJIKA MPY3SUHCKNX NyLLeK [5]

88 80mbgggdal LyemabRsdeadgmo gobmesm dggmg gfMggeg I, Gm3gmbs goMase gbdmws
39@omMannl gob30mafgdal 360d369mmds 4399460l Lmsoomn@-g3mbmdognMa smdsgmmdabes

5 353005(330L656056mdal godmoggdal bsgdgdoa.

dgmizg  Lamgmbolb @obabyalbdn Lojotmggmmdo 30093 BY6(30MbaMgdos Aomabal  ormxab
Joebabs mn Bobos@mEmmn dMddgrom, GmIgmms LogHom dmimmmds 30 318.9 smbgzws,
»domobolb  L3oemgbdal  JoMbobs, bLosi gL ©asbal  Momgbo ga3bgd3matn  aym
3535 mo s 33069 BoM3omdolb mommbosdsdndsggdgmoa Labgmmmbbmgda.

53330050, Jomggmn 3930 dmgmo  megobo  bobamdmongn  obE™MGonl  dsbdombdy  FMwsd
BbRbgdos JuMmobs s LadgMzgmmseb — boemal, 6sdgmal, cmbabs s Lbgs Ladgn@bgm
560369y gdols Logbgdmsb gMmem gonmaz9dma Fgoes Lamdsd nsMamlb dmIbryMgdobasb
®530b @abo(3o350.

LogPMommME, 39(3MEMOMBOL 3ob3znmamMgdal yggmes 9@&e3dyg, J39y60L LadmngHol sbsbsbosmgdmaw
Lbgaabbgs 3@ gfodgdo a3s8mnygbgdbmms: madsm dgxnob MmbL bBImadoms ©s dMdgdoc
dgnomamagdamo maddmnlb Gamegbmds oym g3gybol bodemogmol 8s5R396989emn, 39139 9fg3eglb
93mdsd0 — DoMdsbbgdal, beaenm 3g-20 Lo gmbab 50 Bemgddo — as3mEbmdomo gmms@abs s
0 RoL MImMEgbmds aobbobdmagMmagms 939960l dmngMmgdsl. yzgms gb 3o gfMadn Mdnsmme
dg@omgMaonmo  3OmEn]@ob  oMbgdmdsl  3o3d0Mgds. (3030m0ds300b  MBAL
3563bsdbrgMgmo  dg@ormMmans ogm doRbgmmo s o bbgs Hm3gmndg bygMm, goggem,
3ot (33mgmeol BomImgds (6(*)83@0(3 3330560L  3gmnmeEemgmdal  @dgsmmm 805336363@00),
MoEash doM3gmgnmabs s yggms Lbgs 3Mm@d@nb batdmgdal 8sbd@edgdo obgg s abgs
OOMbmMabss ©3353306gdmo s 35b7obs 0aMemgdol Mamgbmdoms ©s dsma batabbom
a5b0badmagmgds.

5 0.85dmdz0m0.  Ladmm-Bg@omaGanyma Bomdmagds XVII bamgnbal sm8mbagmgm bageMmggemmdo.
»doemabo, 388m3(398mmds “dgfnwnsba”, 2012.
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Joogen  Bg@ommm@ansl  sbamoa  bogmibemg RsdgMs  doso@ma-bgbBexmbal  Ledmsdswbm
3m33mgLds. gb 3mB3mygdbo Azgbmzgal, doGmggmgdobomagal LEmosm Mbagommas. gb G0l
039600basb dmdgdymoa dmbgdngn LodwoMyg, gb oMb s3030 BgMgmmal, Bogm Bogmmadal
s bbgs dmmgebgoms gogfobs @ m36980L Logsbo, gb oM0b dosorm@ma-gmmalb Jomsgdadby
03gMgmo amgbol dogo J3ob M@m3om GEMebLEMMEB0Mgdol EMML LsmgMomn MmO, s dmenmb,
FoooMo-dgbBoxnmbo sl Jofoyemo  ab@gmgdmemytn  3m@gbzosmalb  o©gbo
dmbadmgaton, Mmdgmni oo  3s3mmndzamol  gomégn  Bogmeadal (1888-1931) Lobgeml

39390600930,

dmaqblbgbgdeom, M3 gmmsoal BaMdmgdsdo 3obasbydl LEmmosm asbbsnomMadamo gbdz0s
gboggds. ogn  OmamMis  asbdgebazgmo s domganmgdgmo  gmgdgb@o  Gggbmmmaontn
36m39Lbab s 30madgmo 3m33mbgbBns. 35635630l aoMgdy 3oMan Bmmawn 396 dmabatidgds.
domBm 3g@omManol dobbgdowsb asdmdwnbstyg dbmgmomdn 3563563 by Immbmgbomads —
d300060d6s (30836000 gbabadmafgds Gmbs — Bgmabswdn. dgasblgbgdor, Mm3 dsbgsbdol
LodMgbggemm  domsgo  dbmgmomdn  dbmmme M3 J3gyebsl  asshbos s Foo  dmEnl
LogdoMoggmmmbas.

a.603mmadgd s dobds Fndg3cgdds 1930 bgmb omdal Lsogm Jombsbsda dofmggmow
doomglb  BgMm3obgaobydn  sgommdMogo  bgomgmmol —  osoyMol  dobol, G yodyemals
bobdnmgdal, smgommdmogo  3oMdzal, Laxbobs ©d Rscmobol 6 3060dg3(339m0  Fobgdals
a53mygbgdom. 5333500, a. bogmmsadgd dnfMggmom 53(3bm dzggobsl dosom@al dobgdnwsb
99JEOMEbmMdnm BgMmdsbasbydal domgdolb Gggbmemmans.

gosorg@s, Chiatura, Unatypa

88 oo ImEmmmdabs  ©  gFmommabo  bogocbgdob ©sdndsggdsdn  a. bogmmadgbosb
036533MMImmMdbgb  dobo Imboggggdo s d0dmgztgde: 0. mmGmdoxnsbadg, 0.60gsmady,
0.3939em0dg, .3gemady, g.6sofady, a.dsmomndgomo, d.g3bs30dg, o.cgsdoRsgs, 3.gogobadg,
5.b30R0s, 6.95M53960dg s LB3sbN, AMBMgdMSb gMmaw a.603mmsdg 3gamdMyymam 0bsbamgdos
Bom35@qdqdL  g@omMancl  ofmada.  a.60gmmadal  gofms3gmadol d98wga LEmMMgL o3
3530569835 ol a.603madnl Bomao GgoMmo, dsm donmgl og@&nMo 3mbsbomgmds Ladgmms
LogM3gdo BgMMBobasbdal Lobadmm  LoddmogMmggdol s3mJdgwmgdadn, RsobgfMagl Ggem-
dgbobmdms bamdmgdol §gdbmemmangdo G3nbgmda, dnmastgmdn s Lbgs LmznsmobGn®
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J394696do s 833300 dgo@sbgl  msgosbon  Bgemoemn  dbmggmom  dg@emmmEanmemn
39(36096M980bs ©d 3Mgbggmmmdol sedsgemmdsdo.

adobGoem  Bemgddo  dMsgomo  domgsbo  dg@omMannl  0bLEOGYMGT0  dmemzebgmdws s
MINO39m 7 DosMgds msegal (3mmbs-gsdmznmagdsl 0bLENENENL SbomasbMEMdL, bmeam
06330 mmmdogsbodg, a. bogmmodolb  dsgdzmdal  dgamdatin, m3sBmdmboemo  0bygabg-
39@omMan, bGomobama 369300l manGgs@n, h3gblb 0bLENEGMEGT0 LoMgd@mmalb Imspanmago
ddomds Ladg(zbogMm amado.

06330 ememogdnggsbndg s gnmega bogmenady
Irakli Lordkipanidze and Giorgi Nikoladze
Wpaknuii lopakmnaHuase n Meopruii HUKonagse

1932 Bgmb dmbgmgdo Ro@omms BgMmdgbombmdgdabawdn dodmazbomn dofMggma bsgsgdofmm
3MbygMgb(309. 83 Imzgmaboliosb ws3s3dnMgdom dmb3mgdogg asdmazs boabo: I.H.HuMkonagze,
W.P.Hnxapagze, W.C.JlopakmnaHuase — “Pe3ynbTaTbl OMbITOB MO BbINJaBKe (eppomapraHua B
3M1eKTPOMeYN Ha OMbITHOM 3aBoge B Tudnnce”. (Focy4apcTBEHHOE HayYHO-TEXHUYECKOE U3AATENbCTBO
Nno MalMHOCTPOEHUO, MeTaNl006paboTke U vepHoi Metannyprum. OHTW. HKTM. CCCP. 1932).
Boabdn ombgfom asdmyzmggems  Lagyydzgmdg sogm s 1933 Bgemb 86ymdmdo  Rswgs
BgLEBIRMbOL FBgMMBabasbmdal Jombabs, mmIgmo(sy s39@gdn3mb M.oamadal nbazns@ngoms ws
3mbanbgdom 1942 Brmnwasb g.603memadal Lobgmb 8@ omgdl. of gfmn Bodsbomdmoaga ©g@omns
5bob0dbsg0: boabolb bymbsbgmo obedgdmam 3mmdbawgdns abygnbgh smgdbo dobgaemal — dg
LaBoMobl. gl o3o@gdngmbo  bLodsmnbas, GMPgmoz gobyyemo  Logyzmbolb  Ladmznsb Bemgddo
3bmgmomdn snafMgdmem dg@emnMannmo sManl ool 3g(3b0gfnm 39Msb, 8350g303mb
ds03mzal  Lobgmmdal  dg@omMaonl  0bbGoGnG&L  ©ofMgd@mMmdos s JefMmggm
39@omMa960sb dmmmadg 3gamdMmds.



3360 IA3NNLY RO 3OLYTHNIGMKREIMBNL NELANGIENL RIVEMHLIdY

19356. LLE3 dg(3bngFgdoms s35mg300L Mdamobol Gomosmals Jodoob abbGoGMEdn asnblbs

d9@ommMaool  gobymaomads, Gmdgmoig d0Mzgmo  33mg3000 babosmolb (396@M0 oym o3
oMadn. mMomeg bemolb d9dmga asbymazomads sdm)30gdgm gfmgmae — dg@smmmannl
30MMOGMMOS®  dd39ms s dnbn 3g(3bngemmo bgmddmasbgmmds  (36mdoem dg(3b0gM-
39@omnmal 8350. do03mzL gmbmgs.

Il bmgzemom m3al dobayEmmb 4.6mbmegdn ©snbym dg@omyManygma Jombbol, bmem m3dal
0530536960L006539 Jmanbidn Losg@mdmdomm gngsb@al 3dgbgdmmds. sbamo Lnddmsogmom
5399dsgs mdaemabolb basgoszom  JoMbobs, s3gamol ,(396@EMmMmoG 0" ©s Lbgs Lobsmdmgdo.
BgbBoxmmbal 8.603mmsdol babgmmdol BgmmMAgbabmdgdals Jombabada snmzabgl MdzoMegabgbo

BgM™dgbobmdgdal, gmagd@Hmmmogmen 3obasbndol, 3mMI3magdbnGo asbdygsbagzgmadal s
Lbgoms bomdmgds. 5356 gobsdnfmds Fbsfn dmmbmgbs domamo  @mbal  Ladgsbogfm-

89460396 390693y s LabsmImgdal 3g(360gG e NDANb3gmymMRsdy.
1945 Bl Logofomggmmb  3g3bogMgdoms  o39079800L  LobEY3sdn  dgdsgammn 398y
dgmogdndgomal  Labgmmdal  Jodools abbGodm@&olb dg@ormnMaonl  madmMsGmMonl  dsDody

dg0g3bs mommbobs @s Ladom bLagddalb 0bLEBOEG MG, HMImaL oMgd@mMsw d35wgdnal bagfmm
369003 s06hos LagoMmzggmmb 3g(3609Mgdsms 8350098000 d350g303mMba, 3MMBgLmEMN M.ogmady.

dg@omMaonmo  3GMmgomol  LobsM3mgdal  LoobgebMm  jeMgdom NGBz gmymezs
Logdofmggmmb  3mmo@gdbogn®  0bbGoGNEL wogzobes. 1949 bgmb  3memn@gdbogytn

0bbGo@&m@&olb  Jodool  Bo3MmBgBDY  goabLbs  dg@omyMaoymo  b3gzosmmdgdo  —  dogo
moommbgdol dg@omMans ©d mommbms bbgzom ©sdmdaggds. 1950 Bl doon dggds@e

Ladbb3gemm badmagds s dgogaswe, 1952 Bgmb wogdbos dg@smnmanal gsznmEgdo.

335009d03mbo g9Mnbsbr msgady

Academician Ferdinand Tavadze

Akagemunk PepanHaHg TaBagse

1951 Bgmb  Logomoggmmb  8g(36ngHgdoms 83909300l mommbabs s  Lsdom  bogdab
0bb&n@&mE&nb ofMgd@mMe soMhngl 3535 0BLEOEYEOL MM (3MEbIMBAL madmmsgmmanl
BOML0, bodsMmggmmb 3mmndgdbozntn 0bbGGNEGOL mommbos §gdbmmmanals 3omgtals
33339 3MmMg. BGME0bsbr mogadg s 83 ds&nm 0go  Lagdetmggmmdo  dg@emmmEanmemmn
d9(3b09M9d0L moEgMow smosmgl.
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00mMbobs s Ladom bagdol 0BLEE TS dMegarm 3g(3bogfmm JodsMomgdsl asm goms abs
odm9) 30009890 LoJdsbmdabomgal:  19566. mommbobs s Lsdom  Logdob  abbGadmEL
333mgym  dMomMasbyymo  Jodoobs s gmgd@cmgodnol  abbEo@o, 19576. -  Lodom
a9b6ymzamgds (5379350 LoBom 3gdsbogol 0BLEGo@MEN); 19586. — (39(3bemasddemy dobamagdols
modmEGMES (9d0mabol Ladgbo Fobamgdal bLsdgzbogHm-33mgg0mn dbbENGYE0), 19596. —
356gobom8(3mmbgmdals 0bLEB GG (oaxgoao@ dobgsboms 3ggsbogals 06[)@)0@)‘3@0). 1957 Bgemb,
mommbobs s Ladom Lsgdolb 0bbEGEGYBL FgGomyMmanol 0bLEGNEN gbmEs, FMsewash gb
sbabgmgds ggddatmn@ee godmbso@egos dob oMLL. 83 3Mm(3gLgdal Lomsegggdmsb 1951 browsb
356M005(335em905300g Y)(33gms@ 0as 3350 dngmbo BgMEnbsbo magadg, Mmdemal babgmbscs
0bb&o@&m@&n 1990 Brmnsb s@omgdl.

20006 3g@smamaonl 0bLEOGYEL BgGomyMancbs ©s Fobamemd(3mbgmdal  nblbEndm@n
9bmes, bemmm 20066. — Lbod BgMENbsbo mogadal 3g@omyMmanabs s dobomsmd(zmebymdals

0bb&odndo.

1958 Bgemb 0bLEOE GO 3ogBsMNMzms, 333mb Jnhosb yosbdgaol asdbomol Ne15 gsdmgaws,
bosz dogmo  3390@omo  (m0cddolb 1 3948oM0) asBmgym.  Lbgswobbgs Mmb o3
&9gf0@mMnsdg 939bws boggdmdgda 8gdsbogm@o Labgmmbbmgdal, LobmMd-Ladbbdgmm xbbal,
L3gdNmMgdmm s bLogmobagn LosdgMmgdol  asbbomaglbgdmaew (19606), qdzbsmormmosbo
m3BMBOGMGmma 3m@3nbo (19746.) o LaBLommosbn gsdmmgmoamo (396@Mn (19786.).

ads3dmagemoon (39680

Computation Center

BbluncnuntenbHbIli LEHTP

J399mon 3mygebom Ly@smdg  0bbGoGn@&ob 03  3gfMommol sbsddMMBgmms gfmn gaMBS
Bomdmaqboema.
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33636606 oM 3603: 5d0Msb 3535 30dg, dndnbs amamMndgzama, IgMa Lyembsbndzaema,

3mgqLsbMg ds@mEGammbman, 63bngm omEmEns, §3§n36> 33bnsbn, gmgbg goysMady,
mgmbogg m3mgn, mnbs §560d30emn, 3030 ©a93993dg, dmms dngdnsdzamma, bmgnm dsbgasemady,
b6 bey(30330mmn, B9MENbS6E M335dy, gemabag98d bawntady, ny@ms dshsdgema,
bogm (363900560, gnmMman 3nbsg30, SemgdLsboMg dmbMsdzama, 3Mdsab MsMmndnsbo,
3mnm3s 330bx56m30, 35b§56z dgMggnsbo

A group of employees of the I nstitute of metallur gy

"pynna coTpyAHUKOB VIHCTUTYTa MeTanyprum

06LENGISNL J0-HN019RN 3NREIZI3N (1945-90 6I30)

39@ommManal  abbGoGGo 93 3Mmgamal  gRmeEgMmcmn  33mgz00m0  sBgLadMmads  aym
393359600d0. 8356 gobadomds dobo IMsgom3MHmgaemosbmds. 19906. obLEn@MEdo Bubiom-

bomgds 42 madmEs@mmas, 3500 dmeal dsorndolb 3mEMBool @edmMaGmmns gs3mbazgem
LaEanMmmb ghmaw, Lagmo Lsbsmdm mdbgda GMLmazgal dg@smuMmaonm s bgbBogmbal
B9MMIgbobmdms  Jombbgddn.  0bbGoG@do  ofnisbgdmes  Mzesbedeg  MbaddMmmgema,
mdgemms bogddnsbmds dmazags dg@ommanabs s dobomsmd(3mebymdals dbmggemomda s@mbg-
e dofomom ¢qbgb3090L. dgbadsdabsw dMagemegmmgabo ogm Ladgsbogfm mgdadngs(s.

0bb&n&m@&n brmgdolb as563s3mmmdsdo 3mdomdws dgdgan Ladg3bogfm dadsmyymadgdoo:
dg@omMaonmo baoemgmmol dgbbsegms, smgobgds s Lobmdsw dmdbawgds;

9@ Maonmao Bomdmgdal sMbgdmmoa &gdbmmmangdal @abgzgbs, 0b@gbbognzazns o
sbamo 3Mm3qbgdal dogds;

BoaEgdabs s dgbombmdgdals  sbamn  3m33mbozngdal  Bgdydeggds,  sbsemo
3M3mMa36mma dobaemgdal domgdol gabognm-Jodonco baggedzemgdol dgbbogme;
a53m33ma3900 domamo bobygmegal bogmogMgdgdobs s bobgzamasd@emgdals Jodasbs
s &9dbmemmanadn, 3mEMDBasLs @S mocmmboms (33530, dg@omuMmanmmo 3Hm(39bgd0b
B0bognM Jodosdn, GgMown, 3gonmdmdamn ©d 0dg0smn mommbgdals 3g@ommmanado,
gbzbomms IgGommMansdn, mznmasgM(zgmgdse domam@gd3dgModnfmem Lnbomgbdo;

12



a53m 333900 bodsmmggmmb dg@emamanal abBmGasda.
42 n3dmEe@MM00©sb 22 5960056989 mo nym bmor gobymazarmgdado:
BMmogdo ©d BgMmIgbsbmdgdo;
35LomOmB(3MEbgmMdal 3BMdmgdgda;
mommbgdal 6693000 ©3ds39ds;
Rodmbb3nbs o dgmmgdal 3Gm39Lgdo;

d530 3 BgMOE0 Mnmmbgdol Bomdmgdol gobognM-Jodonmo bagmdzmgda.
16 madmEs@mMns 339Mm0sbgdmmn ogm 4 35(360gGem (3968 do:

gbzbomms IgGomm@ans, 3m33mdazoMo dobamgdo s Gbzbammmazsba ©sbsggatgdn;
Jo8oya 3g@omada(309;

3003536399000 domam@qd3gModn@mo bobogbo;
Jnmoobol 3m33magdby®n Ladgsbogm (396&M0.
bomm mobo ©83m9) 30009090 sdmMs@mmMos:

L35@gbBM-bamozgbbom s &gdbogncn 0bgm@mdsznals,
39(3b096m-& 9460360 3Mmabmbamgdabs ©s &94b03n6-93mbmdanEn gsdmzzmggzgdal,

33eg30b %n%nd‘gﬁ-dnan‘gﬁn dgomEgoals,

dsbagmgdol JodogyMo dgagbommdols 33emg30L
LogPMM-LsobLEEYG™  ©s6NAbMmgdobs  ogm.  Logmm  ©6Ndbymadal oym  saGgo3Y
3999603 Labgemmbbmgdo, babmda Losddmm, Lednbsddgmm, dgdsbonGn godm(3gdal }dsbo,
dmogamo 9bgMag@ogmbol Ladbabymo.

1945-1990 66. 3gMom@do  gsbbsgmommgdama  dgogagdos domgdamo  Jzgdmor  dmygsbocn
Ladg(360gEm Jodstoyymgdgdao:

Labgmdbogm LigsbpsMmEgdo

0bbBOGNGNL  3oMmBg@emManal  madmmsGmmnadn, dobo  bgmddmgsbgmal  3Gmggbme
3.39390dol mambbmdom, gobmmoa Layznbob 50-006 Bemgddo snbym gosmyyals 3s6a56w30l
dobgdolbs s 3Mb(396@MaGgdal  madmMs@Gmmaymn  33emg3900, Moz Logmdzgmee ©dgEM
Fosoyenl 3obasbdnl dobgdol LadEMgbzgmm 3msobingngsznsl. 35dnbogmn LLEZ dnbabGMms
LOdGMLMSE 3MLdNMTs Lo 3LESbMEGTS s dog0 Fg@omnmgnal LsdobalbGMHME mMedmMsGm-
05b dog5ms Labgmdbogm LEbEsMEgdalb Jgoagbs s batmnbbal 3MbGEmMEa 3sbas6w30nsb
B9MMdgbobmdgddy. IMagembmnsbn mgmEnmmn s g4b3gM0dgbEmmo 33mg39dal, LLES ©s
Lodmgatgatgonl  J39y6gdda  dgberemgdmemn  Lodyydomgdabs s  Lbgsabbzs  J39965d0L
bozombamm@o bEebsME oL Sbomnbol Logmdggmbdyg, dosormmol dsbgsbmdal byomgmmals
35Dob  3gmdsmgmdal  gomgamobbobgdam, bLsdmzssmosb brmgddo dgnddbs LESbLsMEGgdo:
BgMm3sbgsbydn — FoMzgdn s Ggdbogmen dnfmdgdo (roct 4755-7 s FOCT 4755-80) 5
Lo gmBsbasbndo — doMyzgdo s Ggdbogmmo 3oMmdgdn (rocT 4756 s FOCT 4756-80). dmggoo-
bgdoon ©5393o3md LESbEIMEJd0 mommbam dsbgsbyndby (roct 6008-75), 3gMmM3sbgob4dabs
5 Lo 3mBobasbndol bomobbol  3mbEGMmMmby (ngoboanon rOCT 20517-75 o> FOCT 20518-
75), 8omn aMobmdgBHmmao  dgagbormmdal  gsbbadmgMal dgomeody (roct 22310-77).
LEObLMBgdol AsbgMazed Ladgmos 393306L Joemombmdoom 3sbgmal §3mbmadns dmm@sbs.
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36mg39bmEn dobgaem 3939emady

Professor Mikheil Kekelidze
Mpodeccop Muxain Kekenngze

R9M0bs6e my33dg, angn dnggmsdg s dabgaem 3939emndg mommbabs s
Lsdom Ldgddab nbLEGNGNEL Ldda LayMogba (1955)

Ferdinand Tavadze, Givi Mikeladze and Mikheil Kekelidze
The Pillars of Metal and Mining I nstitute (1955)

®PepanHaHg TaBaase, Tmeu Mukenagse n Muxann Kekennase
Ctonnbl IHCTUTYTa MeTasiia v ropHoro gena (1955)



3bAmn dosbsmdpagbn mydgmn

BgMM3gbsbmdms Bomdmgdal Lobyolb g@e3dy yzgmash s Azgbdoss Bowbowsb GgMmIgbsc-
bmdolb Babomgdee @os 3oebsmdmanb gmagd@&mmemdgmgdl 0ygbgdwbgb. sbgor mwdgmgddo
©bmdal 3Mm3gbo oo dgMmo ©bs3eMagdom dndwnbsmgmdl s dmdbabymg 3g@mbmbs-
m0bom30Ls(3 Bg@o@ LoDasbms. goMms 33abs 30Dl 3603369mmmza6n Boboma  3353mabs s
dsbdo dg@ngbatgdmmo dzoMgzsbo 3m33mMbgb@gdal Lobom asMgdmdn as0dbgzs, o bosbl
049698L 30Mg3mb s g3mbmBayMosy godstmmadgmos. 35dab (36505 g3memmans xgM o6
oym b3atgdsdn, 3oaMsd yzgmes adbmdes, Mmd ©bmdolb 8333560 3Mm3gbo dmas33000698maw
dmgdgmgdl &967dsDg. m0s dgmgdabamgol dobsbosmgdgma sbgmo Maymaomo dmgmgbgdals
0530056  dbo(30mMgdmaE M(30550056 Bmgddn g3Mm3sdn snbygl IbmEMma  mmdgmagdal
3MbLEONNMgds. Bogfsd, 83 dodsmmyymgdoo Rs@oMgdamo 30M39mo3g (30900 batnds@gdgemo
53mAbes — Mdgmoal sx3gmggdoms ©s dbbggM3mom sdmegMmms. 3 goMgdmgdsd oo bboo
ad3gbemgs 93 ¢360d369mmmzo6gbn 3GIMdmgdnl dmggemgds.

993 &BMngAdnal medmMmsEmEnal bymddmasbgmo gngn dadgmady (3o (36606 Igmeg)
©3 dabo 3nM3z9mmn 3ndg369d0: Immd 39DoM3I30emn, 33 a39emgbasbo,
605D bmgygFns s 30g0 d3znd05dg

Head of eectrothermicslaboratory and hisfirst followers
PykoBoauTesnb nabopatopus anekTpotepMum M'veu Mukenagse 1 nepeble ero nocnesosatesnm

1955 6. (36mdaemn 8g(360960bs 5 asdmbgbaemn  abgabMol gogn Boggmadal membbmdom
Logdofmggmmb  3g3bogMgdoms  839079300L  3g@omManol  0bbEo&n@&dn, Lows  0go
99 @OMNngcdnol madmEs@mEnsl bgmddmgsbgmmdms, ©oggadsmms s 3dgbws Laddmms
LogMgdo 3otggmo 250335 Loddmagmol EsbmEMmo dosobsmdragbo mMdgmon. domgdammo
dg0093900L Laggydzgmbg DgbBIRMBAL RgMMIgbobmdgdal Jombabsdn asdmazsms 1800 33,
b 1959 bgmb snbgmas 2500335 Loddmagmnl abaEmmo mndgmon. wdgmol RsbgMagzom
dogdmeads bron@mds g3mbm3ngnMds gBgd@&ds ymagmazs® dmmmenbl go@ssdads. dagzoMow

15



a.30dgmadg  omgmads  LLbE3-do  obyy@mmo  dgmgdol  dg4dbol  3ombgfow.  dobn
bgmddmgebgmmdoo  oEanbes  BgMmMAsbgasbmdal, Loemn3mdsbasbydal, ggHmLamosodal,
BIOMG0GbolL  doemgdol  m3G0domyn  39MedgBgdo.  smbabndbagns,  Mm3  dLmggmom
365g@n3odn  ggMmdmmdn ©d Lomoimdsbgasbndo 3oMzgmom  Jotmggmds  L3g30omab@gdds
doogl.

* y b L e ™

1958 Bgemb BgLEs8mb3n RsGsmgdnman 3563569930l B563mgdabawdn dndmzgbaemn
L5 353306M N3Ndacnb IMbsBaemggdn

Participants of the session on the manganese production held in Zestafoni in 1958

Y4acTHUKM BCECOKO3HOr0 COBPaHMA MOCBSALLLEHHOr0 NPON3BOACTBY MapraHLa
B 3ecTadoHun B 1958

1965 Bgemb LLE 3 obabBMms Ladgmb aswsbyzg@nmgdom gmgd@mmmgMdnal MdmEsdmEnsl
a.30ggmadol dgman@mdoom  soggsms dogem  Laddmoms  3o93d06do  oby@yem  mndgmgdmab
0535380698mm0  Lddg(3609MM-badHmgd@m  Ladydomgdal  3mmEENboMgds s  JoMbbyddo

ab@meo Mdgmgdal hsbgmazal dgwsdbgmggmmds, bmemm abbE oo ©snbndbs 33 smadn
dmmagg mEgsbods(znsc.

39@ommManal 0bbBoG @30 sdndaggdmmoa 3s6edg@Mgdol dabgognm abpmgmal dgz3gmam
Bmgmbodombzalb  Ndgmddgbgdgm  Jombobodn, ©sdbagl ™o aoasb@mmo, 16500330

Lo3dmagMnlb abyEYmo MMdgmo. abpmgmal FbsMgbesh Fmmsedsmszgdgdol, Bmgmbodaml 3da
dgemol 3396dgdal ©a3Ds@gdabs @s 0bmgmdn 8ol 503z0bgdobs s Bamdmgdsdn habgHagzal
36m(39L30 IEdngo ImMbsbormgmdobgb 0bLENENEOL 9]b3gMEgdo.

1978 6. mo(396%0s dg@ornmanal 0bbBodn@&adn dggdborn sbamoa @ndal sbyMmm mndgmdyg
s @3gmolb LddMgbzgmm 3Gmgd@n, 3ofggmee Lajetmggmmb 3g(36ngMgdocms s3s@g300b

3659@n3odn, asoyos Mbamgmdn. 1984b. 3mmgwogal XV bag@medmmobm godmegbsdy o3
0939em3ds oo MmJMmL dgaemo sndbabyms.

a-30g9madol 3mbogggdal a.0aqdedobs ©s m.353Ma0sb baMdsdgdgdo Ggmmbaemnmaemdabals
dogdolb bgg@mmadn 19946 Lsdoozgmmb babgmdbogm 30gdnnc sm0bndbs.
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13dmbagm Bysmasds(30gdgmmn 33@bs3dnm Seageygaemn sby@myma mudgemab 33980,
m3gemo(g 3emmzgeozob XV bsgmosdmmabm g33me3n65dg aym Baoagboema.
39 (393> oo MmdMmmb Igosmo sndbsby@ms

A layout of the closed furnace without lining awar ded gold medal
at the XV international exhibition held in Plovdyv

MakeT 3aKpbITOl Neyvn 6e3 PyTUPOBKYM NOMYUMBLLIER 30/10TYHO Meaaslb
Ha XV MexayHapoAHol BbiCTaBKe B M10B4MB

Mmgmes dgdmo 303603690 3sbgsbndol s g@om sgd@emmnmoa asbrs gsbyma bawznbol
30-0060 Brmgdowsb. 530b LEYYMNs ab IMszeemn dgdmddgmadomo dgbggrms, bszsgdatm, oy
9L3MdmognEo 3MbygMgb3ngdabs s Lydnbsmgdal Lobom, Gm3gmmsi Locmsgg 1932 Byl
dmbgmgdo  godsmormmo  Ls3e3d0Mm  3mMbygMab30adg  wogom, bmmm  dgdrgado  bdoMow
Bgb@ogmmboy 3sL30bdemmds.

L3909 M0 BMESEgd0 S 376506mdgdn

5390. G.0535d0lb 0bozns@0z0m 0bLENENEOL @esMmbgdabmabagy @sbym 33emg39d0 dsbomom-
33mbgmdal LygMmdo. Bsmgasb N3bndzbgmmgabgbne: dMsegam 3md3mbyb@nsbn b gbodmn
3ol gmems©gdo, mommbgdol gmEmmbos, Lsdbbdgmm Bomdmgds, dogabgdmo 3EMabEsmado,
dmMo d bobgzem 309 oMgdn, mommbymn babmdgdn, mznmasgM(3gmgdsmn domamBgddgms-
Gemmo Lobogdo, sMgmmmany@o macmbal dgbbsogms. babgsbdomss smbsbadbogn, Mm3
33mag30b 83 dodsmoyyemgdoms  3603369mmzsb3ds  bsbamds  gomdmm  Aggbo  @Mmal 33536
dmobmzbadlL s mgbsz Bomdsgdom gobsgmdmdl as630006985L BgMLNbIbE mazedal dogm

dn(399mmo 0d3gmboon.
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m0mbd(3mebggdnl 3nMzgmn xayyn
First group of metallurgists

[NepBas rpynna meTannoBenoB

BIM0bsbe msgsdal badgzbogMm bzmeal 3603365mmm3zsbo dndstormmagdgdas:

39bobmdgdol mgmEns: GobyMa astsddbgdo, Ggmasdbaon®n dmgmgbgda, dMsgsem-
3M33mbgb@Bnsbn  Lob®gdgdal damdamMgmdol osgMadgdn, magaoMgdol Logydzmagdols
33939, doggabgdtn  3MobBomagdo, mommbymo  bobmdgdo ((g.gi‘)é[imoda, 6.9mndy,
3-5306 (365508300, b.rmeMbadadgzamo, a.bmMm3sgs, x.bobmady);

BOMmsgdo  ©d dgbsbmdgdo, L3gnem@o  dobammgda,  mommboms  3MGMbs o
3MOmbonbogsb o330 (b.BOBKaonoda, 0.msdbo, Q.mo&udg), 3Momaqbmmo gmmapgdn
(a.eﬁmd‘gﬁ)mSn), (393bmasddmyg s BbyMzemdgmgan 3gbabmdgdo (m.andodg), 3ma3m-
Bogogmo  Bobamgda (o.aodaQodg), dmo s 8obo dgbscbmdgda (B.Gogoﬁ)anagnqvn),
D30ma53M(39mgds@o domamBgddgMedmemmon bobomgbo (&mogoda, 3.0’)600330@0);

LodLb3gemm baMdmgds: Labmdn saMgas@gdal 068 gbbogazszns, dYLEGO s IbsB3Mmmo
Rodmbb3nl &ggbmemmans, dmmogoznfgds, ©byzg@&n Rsdmbbds (8.@065030, 5.0 399Mady,
a.aoﬁm@oda, 3.6080330@0);

39@ommMaool  abGmMns:  sMggmemmaoMo  mommbals  3mbLMZs(300-MgLB O3 (309,
sMdgmmmaon@o  mommbalb  bagbgdob  edbagdal B gdbmemmans,  sMdgmemmaan®
RILINMEINS ONSM YOS (m.boggotﬁaqmda).

@ 0935dob  Bogf  Fgbobmdgdal  cmgmMnsdn  gsbgomafgdgmo  BmbadMgdgdn  Gomm

359myqbgdsl 3mmmdl sbsmn 3mEMDbos- s (339009890940, bYM3em3G 3039, FMOMagbmE
9939 nMady  Imdndagg  Pmeomgdobs s L3g0omNMmo  sBNdbYgdol  Fobamgdal
39J36530. 3.0535d93 gobLodMzMs M3065-JMmB-3563506993-0DMEb s G 3nbs-gMmI-8obasbd-
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boggm-obm@nlb dpgmdsmgmdol ©osgMedgddy 3MomMod g mmo obgdo s dosma  33emg30b
Loggmdggmdy dgodndegs sbamo gebasgn, oMsdsgbodmn, domamoa bod@ ool dgbsbmdms
dogmo  gemobo  (HC36, UC46, UC52, UC37, AN-13, 31667, AM667Y), cmdmgddsz goom
a33mygbgds 33mzs  Jodo®, bogommdJodon®, sbmEl 3Mgbggmmdadn, mgMdmgmgd@mmemmn
65asMgd0l @abadbegdmaw, 3Momaqbnm 94603530 s Lbgs.

A& i KOPPOINA
tomemes O JAULITA
METALION

B BHOAETHN

OCHOBHbIE
HAMPAR,
PA3IBMTHA

IV BCECONINMA CHMTOINYM
LLTAIN W CILIA R
KPHOTENHOR TEXNNKN"

sanens slabesnds 4N 1OC P 00 Suplene
¢ slalvsis 4% PO P D 8 Watsbie

3.0533dnb bgmddmzsbgemmdom sbgfMama dmbmaMasgngdn
Monographswritten under directorship of F.Tavadze
MoHorpaum cocTaB/ieHHble Mo pyKoBogcTBom d. TaBajse

sbamo  Bmmogdabash  ©s3bsadnmds  (3omm3gmmds  3396d983s,  935M0@adds o
3M3Mb03o30983s Bemgdals  3sbdammbg  Lobo@dmm  asdmzEs  gonsfs  Gbmagal  Lobsdmm

3396m056985 “abm@ab”, mdamabol Jodon@-gsmds3g3@m, Jomgmdswolb sermdabal, dsgmb
bogommdaosdsdndaggdgm s Mol Jodom® JoMbbyddn, 503056L30bs s MM3bmL Jodon®
3M330658gddo.  gymmowgdo  12X3CMPIKOT s  12X4ACMOPKOT, mdmgdos  docsemn
3aM30mdom BbosMydnsb 3MEMbommo sl 3omdol dndstio bm@om amanfbysmdawdo,
byManmos 65300mdIM33mM3g98gmm s bagmmdassdsdydsggdgm dMgbzgmmdado.
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5) AM 667 domzab  JAmM3baggmnsbn  3gogzsdggan  Fmemoaboash  ©I3bsEgdma
3ommgLoms30bmbaymasgob MgdgMmznstn;
3) 3l 667 3s6330L JMmB603gmnsba 355353900930 BMEdbas6 ©3b3EdYmn
doMAmmabom@gdn  Gbodgal  LsBIMIMm  a3gMmnsbgds  ,5bdmGab®  333Mmmemad@sdab
63(3m3d330;
a) 06LGOEMEIn 333435398 ma 3MEMDNsIEgan Bmmswab — 08X25IM15C 7 3 Im(3emmdob

33smngmgdgema 3580, GMIgmo(3 ©33MbGIY©S amanfom3zsbn bsgmaydab Bsmdmgdabsmgal
4. 3963m9F5mb 30b JHEMI3030b JoMbsbsdn;

a) Hydroxylaminosulphate reservoir made of 3I'1 667 grade chrome-nickel acid-resistant steel;

b) Hydrolyses made of 3N 667 grade chrome-nickel acid-resistant steel in the Rustavi production
association “Azoti” capr olactam production;

c) 7 m? capacity evaporating boiler made of corrosion-resistant steel 08X25I15C developed in the
I nstitute, which was mounted for producing sulphur sodium in Pervouralsk bichromate plant;

a) PesepByap M'mapokcuibaMmHoCcy baTa N3roToB/IEHHbI U3 XPOMOHUKEIEBOM KNC/TOTOYCTON-
4YMBOI cTann mapku 31 667,

6) Mvaponusepbl N3roTOB/IEHHbIE U3 XPOMOHMKENEBOM KUCMOTOYCTOMUYMBOW CTasin Mapku 31
667 B PycTaBCKOI Npon3BOACTBEHHON accoumaLmm “A30T” B NPON3BOACTBE KanposiakKTama,;

B) VicnapuTenbHbIii KoTen 7 M3 eMKOCTU U3 pa3paboTaHHON B VIHCTUTYTe KOPPO3MOHHOYCTOW-
umBoIi cTanmn 08X25IM15C, KOTopbI 6b11 MOHTMPOBaH ANS NPONU3BOACTBA CEPHOM0 HAaTPUSA Ha
MNepBOypanbLCKOM 3aBOfE XPOMIUKAE;

0bg3500 Bmemaab Mndgmastgdg 3343390

aobgmo Loy gMbol MMbIm(3056 Bemgddn Fg@ommManal 0bbEGGMGI0 wsdndagws (30(3630L
dodgmo  bagg@ob RsTmbabbIgmo oMot mbgzomo  Gmmowal 0bgMEMmo  sofMgdom,

Bosbamdmdfdbgmo Botgzgdoms ©d gbgbormmgsbo dsbaemgdom dgdgzal g.6. abygdonco
dgomeo.

MgmEonmo 353m33mg3gobs s Abomsgol dg@omyManymoa Jotbbal 3oGgbol LosddMmdn
3@bgdmmo (30363930 F0dgMol 3mbLEGNJ(30580 Lomsbowm (33mmomgdgdol dg@sbol d53wya,
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Ladgmors  3ogdofal dsgo Bg@omm@analb dobab@mab 16.08.87 Bl godmzgdygemo Ne 172
36dabgdom  Bgdmombadbymn  Bgdbmemmaons  eabgMas  ymgoemo  Ladgmors  3ogdnmol
9@ Maonm Lobsdmgddo 3603369mmgaba g3mbmdanmo g39J@0om.

1987 Bgmb ©sbogmgo ggfdabmmds gamdsd “36m3  3mmadagbds”, dgadabs  ma396bos
5badbmem Bgdbmmmaon® dgomedyg. 150 000 s3gMngnmo @mmstn, Gmamtz 0bbEndnE@0b
Boemmdmogn  3Mm(396@0, 1988 bgmb Rsntogbs Lodsmggmmb  8g3b0gMgdoms  s3swg300l
abaoMndby.
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0b33500 gmesab Mndgmastg ©s34353980b Gggbmmmaana bigds
Technological scheme of out-of-furnace treatment of liquid steel
TexHONornyeckasn cxema BHernevHom 06paboTKm XNLKOM cTanu

1992 Bl s3@mEms  3mmgd@ogh — 0.80306Msdg, ©.4580b0s6n, 3.mobRszs (3@ mGanal
06[)@0@‘3@0), 3.dmbosdgaemn,  3.303madg,  a.403539330em0,  0.dsm0Mndgzoemo (6*3[)0)030[)
39@oma@aonmo  JoMmbobs), 8ngbags LogsMmggmmb Lobgm8Baggm 36930 89(360969d0bs @

&99b0gob smado.

36dmM g330b03bn, gngzn agdsdy s Isbnhsm mIbRd3S 3Mmgd§ g 3ndomdabab
The process of designing the project
B npouecce paboTbl Hag MPOEKTOM

dmab 3Gmdmgds

ymgoe Ladgmms 3033060 doMggma Lodsmmzgmmb 8g(3609Mgdsms 835mgdnals g smnmanal
0bbBOG G0  adMdags  dmEnb  ggMBogegmn  dmbyMo  bmdom  asbygmegzgdal
&9dbmemmagos s dgbodmadgmo  asbws B-GmBdmgommmo  dmMobs s dobo  LGsdoermEo
0DmEG™M39d0l 10 o> B 3mbmyMnb@ommmm dgmdstgmdsda domgds.
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Brmosb Mggmmatmmos, bsd Bymabswdn gMmbgm, 5@&sMgdl LagHmsdmmabm Lod3mbaydgdl,
MMImmd 3gmacagesd dogmo dbmgmom ©ogsMs, bmmm 1974 ©s 1984 Brmgddo mdamobidags

Ro@omms. 0bbENGNG Mgbs °d@onMmeE MobsddMmmMmmAL 3mBn@g@csb s Lab@gdsgnmawn
3mbsbomgmadl dobo ggoom dmbymdor LsgHmsdmtabm boddmbaydgddo.

33m930L 3ggagd0 353md3qybgdymos ymgam Ladgmms 3933000l s sbgzg Labmgsmasmgmal
9080bgnm Lsdg(360gMm FgEbomgddn, 4 dmbmamaegasbs s 3 dg33900em b 0sdo.

7m9d§FPMbayem-LboyMn d3mddsMenMgdom 39ME 03 5mMn dmbyMa bmdab sbswasmn
Installation of vertical zone melting by electric beam bombar dment

YCTaHOBKa BEPTMKa/IbHOM 30HHOI NAaBKMW 3/1eKTPOHHO-/Ty4eBOli 60MGapAVMPOBKOL

bagsmomggmmadn dmfnl 33emg30L Bodstommmgdoo dgbemmagdamo badndsmgdal osgm  senstg-
3o 0zmads 3MmMe. a.(3935Mg0dz0emabamgal 1980 Bl Lagsfomggmmb 3g36n0gMgdsms o350g30a0b
a0mMgn  bogmenadol  babgemmdal 369300l Boboggds  Ladndamors  (303mabscmgal  “Gomamo
LobyBMegal 3MbE MY dmMol dngmgds, dabo bGEYJEMMNLS s M30Lgdgdal godm 3gmgazs”.

(3939 093ss mbogfo doamdsfgmdawsb dgbbMaga as(30980L 30mHMdgdda (=10° 660@/58)
dmtnbs 08 gofmmsedsgam mommbgdmsb dnbo dgbsbmdgdal mbgmo gofmgdal baboor domgds ws
domo 33ema3e. 0bbGGEdo sdAdegadmemn MaEns(3053707a0 dmMOL 3mMbEBgabgtgdol bomdmagdals
&9dbmemmagos 3sbdGedamaw Rsabgmas bomzmzal gabazm-8 9460396 0bbG0EEdo.
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353b5M0 Mnombgdnb BgbBMsgn boRds@mggdnm BAOMdNL SbswasHn
Installation of quenching of melted metals by superfast rates

YcTaHOBKa 3aKa/Ikv N/1aB/IeHHbIX METa/1/10B CBEPXObICTPLIMU CKOPOCTAMM

535085 0bLEBOG G BoMBs@gdom sgMmdgmagdl dmEnb s dob gudgdg dg43baema BogMmgdals,
3m33mboogo @  mommbigMsdognmao  dabomgdol  Bomgdobs ©d  mzabgdsms  3gmmgzal
Ladmdomgdl.

6obg35633383Mma Jobamagdab domagds

1958 Bgmb 0bLEBOGMGL @oMgd@mENL, d35m. BgMENbsb Ms35dal nbn(3ns@ 0300 bobggam-
333G ofmman dobaomgdol 35306 339 se0sMgdmmds b3gznomab@ds doM0sd 393193, Rodmoys-
m0ds babggzemasd@otrmmoa dobomgdol madmEs@mMos ©d sobym godmgyzmgzgdo bobggem-
333@omma  daborgdal dg@omnmanol bggmmadn. asbbsgnmMgdoo BoymayzngHo  smdmAbos
353m 333900 39M3s60980bs s Logmazagydals dyomn blbatgdal dnmgdal Jodstorymgdoom, o3
s0boby  L3gosmy@o o8 bogombobowdo  Badmgborm  Bmbmameggnsdn  (M.I.Kekya,
3.B.Xyuuwsunun. Teephple pacTBOpbl NOYNPOBOAHUKOBON CUCTEMbI FepMaHuii-KpeMHuia. A34-Bo
«MeuHuepe6a», Tounmen, 1985). gb 8ndsmormmads 3895350 303 NBROM oG mommado gobws
36mg. bmwsd  3939madol Fogh  dgdmmsegadgdmmo 9.6, “dDogMo  Lomazodal”  doegdals
36mMdmgdobmab s 303306 gd000.
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63b9356353 >80l MIdMEMIGMENS: 30z Mngdo 3sM(3b6nEI6 Mg gsdMmngndy,
6365 Jmdyemadzama, gemDds byy30d30mn, 356033 39399, BomEME 3MGM30,
336nbg 693bsdg-g33m53s, 33Mnbyg 3353 39emn; dgmMmg Mnada: bggGs d5mAng3s, baGm dna33s,
Jgo0bm 39399-896dg60330m0, 396560 36360, Bamgms g33yMgmndy, mama Rsggndznmo
Laboratory of semiconductors

NabopaTopusi No/TynpoBOAHNKOB

0300353639330 333 g33gM3&Fnma babogda (r3L)

aobgmo Logygmbalb 70-006 brgddn ©3909303mb @3, mogadal 0bazos@ngam  Lagstmggmmdo
o0bym godmyzmgzgdo 03l dodoMornmgdoom. . ma3dgl aobbsgnmMgdoom 06@gMgbogdos o3
&9dbmmmgnaom sbamo stamMasbymao bogMogdal domgds.

LagdsMoggmmdn omamBg339MoG e mz0ma33M(39emgd30 bobogdab GFMydswmmadn:
3:01535d3, 3.mbn>3d3z0mn, g3.533d3, 3.0mg8900930, a.(3535M70d30em0
Georgian troubadoursof SHS
I"py3uHcKue Tpybagypbl CBC
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mmgobgbos dg@smyManmmo 36m39b980b BodogNE Jodosdn Bormgdmmo Jgogagdo (a.a390ma-
Losbo, 0.856Msmsdznmo, ©.(3035Mg0d30em0, &.6anMadg, x.onQogoda). 88 33magzems dgogaqdo
sbabemns 3gMomem as3m(39893dn s dmbmamaggngddo. gb 6adMmadgda Lbgssbbzs MmmL
5060dbs  gomfgo  bogmeodol, 398y dgmogodzamobs s  bLogdsMmggmmb  babgmadbogm
369809600,

2 |
¥
i

39> Maonemo 36m(39L980b MIBMAIGMENS: 0. 333dndg, B.BagsMndy, n.m3nsdy,
0.336(503330(m0, ©.(3535M903300m0, 6.933mmBmndznmn, 3.339cmgb0sbn, 3.63nMsdy,
0.333363d7, %.83m535d3, 3.3569ems 30, 0.95b5M>dg

Laboratory of metallurgical processes: T.Abashidze, Z. Tsikaridze, | .Omiadze, | .Baratashvili,

D.Tsagareishvili, N.Mgaloblishvili, G.Gvelesiani, A.Nadiradze, T.Kapanadze, J.Baghdavadze,
A.Kandéaki, I.Makharadze

JlabopaTtopusa meTannypruyeckux rnpoueccos: T.Abawungse, 3.Lnukapuase, N.Omuazse,
W.BapaTawsunu, O.Llarapenwsnnn, H.Mrano6nuwsunu, I'.I'eenecnann, A.Haampaase,
T.KanaHagse, Ixk.barpasagse, A.KaHgenaku, .Maxapagze
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9@ yManyymo 3Mmm(35L930b Baba 3yM-JadayMa dndsmarnemagdao 3>dm(39dnmo
dmbmaMmsgzngdo

Published monographsin physical and chemical directions of metallurgical processes

W3paHHble MoHorpadum no graMKo-XMM1MYECKM HanpaB/ieHUsIM MeTallyprinyeckmx
MPOLIECCOB

* * *

od3g bos  dmgabbgbomor  dg@ow  BMegemdbmogn  30fmgbgdal  gob@eba  ddgwemndgaemals
bodmmgabomo(z. 356 MmaMmadbs dg@ommmMagdobomgol dg@ow Lagofm Boabgdo: nbamalmmosb
— @00mMbgdol gobagyMo Jodos (J1.C.AapkeH, P.B.I'yppu. dusnyeckas XuMmusa metannos. M3a-o
4epHOI 1 LBETHOIA MeTannyprum. Mocksa, 1960), bomm aq68sbnmoesb 3Mgdymo — (Kanbuuii,
mMarHuin, 6op). do@mbo 35b@0ban FFoMmE M653IMMIMmmO®s MgRgMsGmm FMbomgdomsb
> bgmdnbobzomdl boows 39MH3gbnm s  0bamobnmgbmgsb 393009 LBOGNydL
Abymgbmasbo  33nmbggmobomgals. dsbgg  939o3bal  3o3nGommMa  aodm3gmyg3e:
TepMognHaMmnKa 1 KMHEeTMKa packucneHusa ctann. Msa-so «Metannyprusa», Mocksa, 1978.

bgdmo mygeboemo Bsbames dgodmagds aso3s3nmmo bbgs dsgamomgdoma(s:

Bemgdol gob3sgemmdsada abb@o@m@o membbmdws Ladgmms dg@smumaanm babscdmgd-
do dsbmagomgdmoa baRsdmbbdm dmyzgdals @ebgMagal;
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abb&n@m&nb bgmddmgamgmmdom dmbos Lohsdmbbdm Jombbgddn dmazqdals goboggo(zn-
6905, ML 0bLEGNGYNGI0 edNdaggdnmoa 3MBLEMMJ(300 ogEm LogMdzmowm ®s ».d.

59gbs oMbANbadnm dgndmgds 0mggel, Gm3d Ladgmms bLogMgda abbGo@n@&n dmomsgy
ME3560D3(30000 ngmgdmes dMsgama dg(36ngEmm-8qdbogna 3GmMdmgdol gsmagdmnl mmL.
530@m3 dgdobggznmn o aym, Gm3 1986 bgmb 0bLENGME0L bdgdnsbmdsd Ydsmmgbo dggsbgds
o03baby@s o Ladgmms 3o3dnMnlb 3g(36096g8sms d350g300L gofMEsedsgamo Mmds dnowmm,
b gb 9@ Sofosr  LLE3Z dgbogMgdems  s3o@gdanl  3530bgmds  36gbowgb@ds
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1986 Bgemb LLEA3 I9(3609Mgd305 53309300l 3MgDEY6E IS 33500930 3MbLIS S63GMEa
3mggLabMM3ds 3nMsse Jnymm(zs nbLENGNEL 3>MEs3333ma EMM3nb domgds

President of the Academy of Sciences of the USSR Acad. Anatoly Alexandrov personally
congratulated the I nstitute on receiving the banner of the Academy of Sciences of the USSR

B 1986 rogy Mpe3ngeHT Akagemunn Hayk CCCP, Akagemnk AHaTonuin MeTposuny

AneKcaHApOoB JIMYHO Mo3gpaBunl VIHCTUTYT C MONYYEHUEM MEPEXOAALLEro 3HaMeHU
Akagemmn Hayk CCCP

1945 Brmosb mgdog 0bbBodm@L bgm8dmasbgmmdwmbab:

1945-195166 Logomoggmmb 3g(360gMgdscms 335009300b 838009803mbo Magngm samady,
1951-198966 Logommggmmb 3g(360gMgdoms 335009300b d350303mbo BgMEbsbo magady,
1989-199166  8)946030L 85(360969d5ms @MIGMM0 mgband Logwms,

1991-200666 Lsgoomzggmmb 3g(360g6gdsms gemabmmo 83509300b 636~ 3mE5L3MbrgbGn aemas
domsmadgogmo,

2006 — mgdeg Logdstmggmmb 3g(3bogfgdscms gMmabamo  s35075300L d350gd03mbn gomman
®o35dg.
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1991 Bgemb Lodgmms 3ogdomnl  bogMzgdn oo Mo o3M-93mbmdoznmo dzMagdn dmbs,
Logsfmggmma ©sdme30gdmmds 353ms3bas. 3gnbogMom sndsms s@bgdmmn g3mbmadn gy
39390650, dbgm Gomm  @mbdy 3g3b0gMgds  LGeabszonl  dwgmBstigmdado  smImAbs,
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Scheme of a nonstandard new-type chlorinator

1-2 Bunkersfor charging charge; 3 - bridging of chlorinator; 4 — chlorinator bottom 5 — filter of
anode mass 6 — thermocouple; 7 — collector; 8 — condenser 9 — shutter; 10 — discharging bin; 11 -
metal coating; 12 — lances for supplying gases (Cl2 or Ar); 13-16 bottle of 30% NaOH aqueous
solution

CxemMa HecTaHAaPTHOro HOBOMO TUMa KOHCTPYKLMW XriopaTopa
1-2 ByHKepbl /18 3aBa/IKN LLUKXTbI 3 — apKa (gyra) xsiopartopa 4 _ noguHa xsoparopa 5 — puibTp
maccbl aHoga 6 — Tepmonapa 7 — KonnekTop 8 — KoHgeHcaTop 9 — 3aTBop 10 — pasrpyxaroLuii
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mdgmo(z dgMogsdo abgemaby® 9bsdy gadmbzs (36mdamds gsdmd(393mmdsd ,,d3M0bggh“-3s.

* 530900930 3mbo 5.356gsbmga bEOYJGPMImo 3o36m30bgG0gabs s Fobamomdsmmbgmdals
06[)@0@‘@@)0[) Q\Jmﬁad@mﬁn 60b@(gom 2005 6@08(93.
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335009d03mbgdn: 3mg]LboMg I9Mg56mzn, 33EmMmnba, BgMENbs6r mszsdy,
3mg39bmEgda: 0bs dmEmMz0bl 3503, mg630d Logws, x1M3dgM babmsdy s
3960 (39336Agedzammo x3Gob PrarGabornby
Academicians. Alexander Merzhanov, Nikolay Vatolin, Ferdinand Tavadze,
professors: Inna Borovynskaya, Tengiz Sigua, Jumber Khantadze and
Guri Tsagar eishvili at the Jvari passage

Akagemnkun: AnekcaHap MepxxaHoB, Hukonaii BatonuH, ®epavHang TaBaaae,
npodpeccopbl: IHHa BopoBuHcKas, TeHrus Curya, Ixymbep XaHTagse
n N'ypu Larapeniwisunauv Ha [KBapcKoM nepesasie

3(30m9dgmns  50b0dbmb  3M33mbaizonmo  Loxszdby o LogmMBLEGNJEom  3gMeda o
dsboemgdal  dogdal  Bgdbmmmans.  dmMol  3oMdowol,  3mMboal,  Go@sbal  dmoawal,
0dmmoeol s Lbgs bagMmms gMmmdmoagn Lobmgbal 30Gmdgddn acgdmmn Hormmn GabyHo
Jdg3omaqbemmdal  3968303gmo  dobamgdo.  abobo  asdmoffgzashb  dsmsma  3mobBogmco
»30b9d980m,  3baM3ggamdom,  Lobsmom,  GgdbmmmannGmdoms s g3mbm3nmEmdoo.
3960303mmn bagsgdby dsbagms "omMo” damab@ngmdo doafommdoo smgds@ads yzgmady
(3bmdoem  Logszdby  doboemsl - dmeolb  3oMdowl, bemmm  §gdbmemmann@mdoms o
93mbm3onEmdon = 3mEbeL. of g3mbmdonmmds dgdmbggzom ofss bablbgbgda. oM3anl
®3b53gMmzg  ®9305bg0mgBgdom  ddFNMzs oo  Mommgbmdom  39Madngmo  goemadals
53bagdsl dmombmgl. dsmn Rzgmmo &gdbmemmanom Bomgds bs3domm o bafmggdmobss
539390690 mmon,  bmemm  ;mgomaszfsgmgdsen  domam@gddgmsgtrnma  bobmgbo 3o o3
batgqdlL 3603369mmgbaw 83(30653b.

3M33mboogMo  3gMsdoggmo  gmgdgbBgoobogeb ©sdbsadnmads gogdebdemm39dds  bomds-
&gdom a005Md  GabBMgds agfMdsbnsdn, LogMsebagmda, obmsgmbs s 533-dn. o439 bos
50060dbmb, Gm3  Bzqgblb  0bLENG MG boMBmgdmmo  go3dobdmm39d0l  LEMmymBamgdal
batnbbo LobEgds@ M 3mb3mgdmms Mmags33alb LEBnbobEMHML dmmogmbdy. 0bLEnEMEdo
3303900 JoMormmo go3dsbRogzbn@obs s xogdsbygamag@ab Gggbmemmanal 3g(360gGme
Loggydgmgddy IYMbmdom LLLE G »YMES30" sdbsEEs MgsmyMmn bodndgdo, HM3gmmms
369D96@9(300 s 33dm(3d baMds@gdom Ro@omms 2014 Bgemb.
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360d369mmm3560 3900939800 50bndbs 30dm33emg39060 IMS35mABMb (3090 M0cmMb3gfedn gmemn
dsbagmgdol bLygMmadni. gbgMammsdbman s g3mEmanyMom Lugms 0300353639 o500
doam@qddgme@@emo  Lobogbalb  Ggdbmemmaonem  domgdmmos  YbogsrmGo  ;mz0bgdgdals
3Jmby  Bobammgdo  3oMdm  — Bo@foe — dmMogdolb  gudgdg. dsma  domsma  Labaemg,
(33992939@9amds s Lod@ ool demgstn 3ddzedy, Logdsw domam sMEYInm LNdmsbEGglbmsb
960m0©, LEdPSmadsl 0dmggs 3obomdmma  Ladmdsmodm s Mz(330m0  SbNALbYmMgdal
aM5@0gb@ Mo M0cmb3gMedogmmo dobarmgdo. 8939 Mbws 8360dbmm, M3 GMbdz0mbamam-
aMoogb@mmo  3m33mbaogmo  Bobarmgdol  domgdalb  dodstrogmgdom  badmdamgdo
808000bs6gmAL 5d3-dn, 053mbnsdn s bageMmggmmdo BgMENbsbo mogadal dg@smmmmannbs s
35bomOm3(3MEbgMdals 0BLENEME 0.

0bLENEMG30 33MMy]@gdumo s 337dnmos L3gEnsmyMmn mMngabsemyMma IMmbymdaemmds-
5650035980 03b 3Gm(39bab 3§IMbggFHnm 30Gmd93dn (3), Ismsmn B6g30b Mgsd@mergdda (3),

3968 M056xma daemgdab 39cm3dn (3) 5 ©3E6gb30L 306Mdg3dn RsbsGsMgdmaw ().

Installations for the SVS: in atmospheric conditions (a), in a centrifugal force field (b),
in the high-pressure reactor (c) and at compression (d).

YcTaHoBKM ansg CBC: B armMocepHbIX YcioBuaAx (a), B MNose LEHTPO6exHbIX cun (6),
B peaKTopax BbICOKOI0 jaBfeHus (B) 1 npu oxxatum (r).
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0bbBOG G0 dg3dsggdmmn MdNMo sGgmdqdalb Mggedda 3L Ggdbmmmmanom dormgdmemons
068)gM39@&omnmgdol  Mbogagn 30bgdgdal dgmbg gMmgabasba bagMmgda, dscr dmnb

bobmbGONJGnPnm  doamdsmgmdadas.  ombsbadbogos Mmd, oMbgdama  Ggdbmmmangdocm
dbgagbo 3GmENd@qdalb domgds dgdmgdgmos. Mg sembgfae Logsgdby dobamgdal (,o0m0“)
aodm3gmggobomgal 1998  Bgmb  3g36096ms  xanxlb  (3.0035dg,  m.mgmmbzzetady,
5.b3500530560, Q.bob(}oda) J39460L 0o3m5(330LbsMNBMBOL 85638303900 Laddgdn dg@sboemn
a3bbs ggmmgdmmn  bgmomobomgal  Lagdsfmggmmlb  babgmdbogm 30gdns dogbodom, bmenm
dgsboghoms  xanxL (3.m600330@0, .5bsdsdsdg0em0, 6.%0[‘)06(030) dMogomynbzonco
00mMb 396830 379mn dobamgdol bLygMmdn dgbEmmgdym 3g3bogMmo Ladmdsmgdobogol —
2010 Bgmb Logomggmmb gHmgbamo 36gdos. bsdHmdms (303mabomzgal  En@ob-semmdabals
LobEBg3sdn gMNBabasba BsbmLE NG MO Bobamgdal Labomgba Fg(36ngMgdl  a.cvez5dgb,

3-m6053300mb, B.0boEedsbsdg0mb s a.Dobammgl 2013 Fgarl Bogbogoc g.603mmadal 36gdns.
3008530 (39madoo oo addgms@mmo  Lobogbob  LogMmedmMobem  sbmznsznl
3mbo(398980L mabobdo g.0035dg s a.mbnsdzamo 83 @eMmanl bmgemom moEgFMgdL dmEnl

dmablgbgdosh.  bgdmmambadbamoa  dgsbogfmmo  33mg3980Lb  Bggagol Mg ogmemn
9omndy(300  Fmbg@bos  dbmmme  Lagdsmmggmmlb  mogs3gol  LadobabEMmmbs s  dsbdn

dgdogaemo  LobgmdBogm  LadbgMm  bLsdgzbogm-894bozato (3960 (bbb@e) »@JEGS"“-b
5068)9Mgbgdol dq8maa, b9 Labgmdbogmlb bgmdgbymdao.

* * *

a3bboemamao dobams  d30mbggml sznma© 305603698L, BM3 BJoMswm 0dbs Bablgbgdo dmmn s
33933390 dsbamagdn — dmMoEgdn, ©0dmMmEMNEgd, dmEnl 3oMdowo, dmMab bogMmowo ©s
bbg. gb dgdmbggzomn oMss. dmEn BsmImJdbal dgBom LanbGgMgbm bagFmmgdal  3emabl
bbb, SDMBMSL, MNMBrdmsb, Bysmdemab, 3ommmagbgdmsb, ¢sbademsb. dmeo,

3gMomeqmo bobEgdolb dgbmmg gmgdgbdo, Lyygms Lsboo xgM Fowgz ago-mybsgds dongm
1808 Bymb, 3ogced dmmnl dgmeg "bogmEbemg™ dobo gbogsmmmn m30b93980L sBmBAgBal

39898 ©d0bym, Modoy hggbl abbEGMELYE ambgnma Bgmoamo od3b dg@sboema. Bmam(s
bgdmo 5300603690 0bLBOE G0 ©dFN3oggd Mo MoENd(3053g a0 dmMal  3MBEJabyFMgdal
Bodmgdab  Bgdbmmmans  BobdGednMe  asbgomats  bafmzmgol  gabogm-@gd6o3nm

0bb&n&m@&ao.

o8 3mobol  3obamgdol  Bomgds-dgbbogmalb  3Mmi3gbo  mabsi  aMdgmmgds.  83gsds
3dsg980b LGs0sdas BabmbEMNJGNGHNma dmEnl bog Mool Jomgdal 9bgMammsddmgsgo
&9dbmemmans, 3030bstgmdl b3nmgbdabs s 3060L Gndgdg dmMolb Bo@Mowals dg3(339mm0
(3399939@ga0 3M33mdozomma dsbomgdol Bomgds. dsmn godmygbgdol LygMmgdo ©a0bwgds
3sbgoboms 39406030l 0BLEOENGSD  9653FMMIMSOL  30MMbgddo.  33mg39d0L  dggas
domgdmmos  LEMmosE sbamo  Godab (33909870980 3MI3MbogonEn  Bsbaems.  3BmMdmgdal
3d@mommdal  ©g3mbLEMS(300bsMzL  egdgbm, M3 babmbol  odmgzedg  absggds
dbmgmomdn Bomdmgdmmn gbgtanol 30-40%, bmemem gJb3ms@s3nsdo dyman 35b670bgdals
85-90% 3bymdmnwasb gs3menl babbal dgmgase @g@smadal (33900L godm.

dobomamd(3mmbgmdol 3Gmggomals 83gs3s@ d0dnbatyg  Ladyydomgdowsb smbadgbals mombos
30093 96mo dbamo dodsmmymagds, Mmdgmarz ggemabbdmdl:

96 dgdmbggzedn 03003536 (39mgds0 33am@gd3gMedermmo Lobomgbol @gdbmmmanals
5 89mdqdob Babozol Lddomdl (boa‘gaom LEMmEgds bsdom 3gdsbnzol abLENE MG
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960s0),  bome  8gmeg  d98mbzgzsdo  gmad@®mamobzabomsb  LddomdlL, Mo o
396L394&0390L Labagl bgobaomo Fobamgdol dnemgdals mzsmbsbHaboom.

d7&demMgnnmo 3Gmegaab badydsmgdo

0bbBOG G0 gbEmgdnmo  Ladndemgdowsb Mwowgbo 360d3bgmmds  gbodgds dmbgdfngo
M9by@bgdal  MozombommyMo  godmygbgdsl. 83  Fodsfoyyemgdal  dofncms  s3m(3065L
Bomdmoagbl  dobgdosb  mommbgdol  3ofggmon  83mmgdol  Babo M@-dodoyn
Loggmdgmadal dgbbogms, FobmGo s oMde@byma dobamgdol dgGomumanmmn dgpabgds,
Loogmo ©bmdgdal Rs@oMgds, assdxdszqdal Egdbmmmaonto bJgdob ©sbYLEGgds, dabo
&946039M-93mbmB0gncn  sbsmobo ©s LagMome 0b35LEMMNbsmzal  Fodbowggmo  Bmbal
dgdadbs. aobbsgmoMgdamo gnmemmgds gdig3e d08nbstg dm3mazadabs s 3gMb3gd@Eomma
05393d53980b 1669590 (maﬁxm@ob, 343960l o bbgo) dm3mggdemn 3563569130b bgmgmmol
99 @OmMIgGommEgommn  aosdndsggdobsdn  dmIdogdalb  RGm  LEMmymEBomo  ©
99899&aM0 bg@bgdal edndaggdsb s Rsbgmagsl, Lobgomgnmm dabobs s dg@smmnGanmo
LO3dmdgMggdals Mo3ombarmMom s JB9JGNML 33dmygbgdal dobbom. gomgdmdy Bafmdmgdol
bofhgbgdal 35369 bgdmgdggdal 83390 dgd(3069dsb.

* * *

35060036 mnmmbol domgds mz0m3odobo o6 oMb, gb dg@smMaonmo 3Mm3gbol dbmenme
9600, babyabo gBo3d0s, MMBgmaz FmogMogds MNcMbab 65390mdalb ©sFDsEgdom. 30bscmzgal
dMogamo dgomen asdmaygbgds. gemabgom mgdymmdgb Lbgswabbzs dMmaaemal bsggomdsl —
339mgfb, Fnobmzgsabsol, domb, FuOEgmb, M3oGMMol ©d 8.3. sbgmn IgGomyManmemo
3OmEd@oo  dgbrgds  Labmagdo, bowgdo, gz0Msdgdo, S0  ©d bogoxmd  gsrsd(39d0
3030b@Momagdn, Lasg@mdmdamm abgdo, 30603, domsemoa dodgob obdgdo s LagMome
93908960 B3gbb oMazerag. 3@or 33M39mIdImos Fra0b 3hmEgbe, HmEs 3o3oMaamdym
mommblb  3gdsbogm@o Dgdmddgmgdom ©ME@Ydgdal Mggedda LobyMzgem Gm@IsL sdmyg3zgb.
306goba-noMamgdol oo bsbomo 83  dgommoo  FbsEads.  mommbalb  gM(3rbagsb
bo3gommdol, dogomomo, 38mImdormal dofol 3 bsgdss, Moboy GzoutMazs gbmwogds,

39&omMannlb bygmmb dng3mo3bgds. gzgms smbodbnmo G gdbmmmaonto 3Gm3gbo gfomn
3698boomn babgemao 3mablgbgds — mommbgdal 6693000 ©sddsgzgds.

mommbms bbgznm edmdaggdal Loddgb xg® 3owgy 1938 Bymb Boyydmgbs Labgmddmzabgmm
Joormm gbsdy, Joormmo §gdbozmdo sDMM3b980L 8@ Mosmfds, LagsMmggmmb 8g(3b0g6g-
doms  535009800L  Bg3M-3mMgbdmzgb@ds  gomtan  aqwg3o60330m3ds.  Labgmddmazsebgmm
3363m03b0mmn  ogm L3696 gbgdmm  ofgal  LEGMIbGgdabs s  AbgabMgdabamgal.

Lobgmddmgebgrmmdn oo saomo ozl smImdomn  Fgg0L MgMENSLy s 3MedGogsl,
obgMomadomss gsbbommmo m3930 @gBMEABs300L GBadogMHa s@bo. bogbo dgnzegl Fgwzal,
amnbgol, 0Mgzabs s aodmbbgzol 3Mm(39Lgd0bsmzal Logofm s3sMo@mfal sembgfammdsls.
30630 390093560330mb3g 93mm360L sbg3g 3oMzgmo Jotmyymoa babgmddmgsabgmm mommboms
Jdgnmgdolb oMadogs.

3.39093560d30m0  dofomsmse dmemzsbgmdms Lagdstmggmmb  3memodgdbogn® 0bbEndEdo,
3ogM3d  EoEsb  dg@ommanal  0bbBOGYENL  osMbgdabs  magol  0ggdl  bgMaszws

0bbGo@&m&dnE s dgo(3 89300 3033560 s IMBaggg asohabs: 8.6mbadg, m.m3mgo, 5.35d530dg
mommbgdab 6693000 o84dseggdal dndstioyymgdom ©s 3. Bogg@gatndg mommbgdal dgomagdals
oMado.
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3mg39bmMgdo BgMENbsbr M335dg s 3omMan ag093360330m0

Professors Ferdinand Tavadze and Gior gi Gedevanishvili

Mpodeccopbl PepanHaHi Tasagse v Mnopruii MegeBaHULLIBUNN

35bbogmmmgdom  8bndgzbol  @oMbos  mommbgdal Bbggzno  ©eddeggdal  dadsimyemgdom
0bbBOGENL Ladgbogmm Ggdbogamo 3o3d0Mgda raboegal IgGomyManmm Jotbobobosb.
Omamey  (3bmdogmas,  Bbosgol  dgGomuMgogmo  JoMbbol  dofomo  3Mmeyyd(s0sl
BomImaa g6l BoMmm 6mBgb3madmal xbs3gim domagda. domo batnbbal s3scemagdals dobboom
Rogofs  BMbosdgdfn 3393900, MmIgmadsiy dmnzgs  domagdol  Badmgdal  LEemo
&9dbmmmaon@o (3030 oG gbob  mdgmdo  gmmoal  ©bmbs-Rsdmbbdnsb  3bs
36309907, 9697 bBIYmMEsb domsdey. 33obasmgal dg0ddbs dg@smuMaonmaoa batdmagdal,
gmO3 3MabGo30mbarfn Mmdogd@ oL, dsmgds@oizntn Immgmon, MHmIgmdn dgygsbae ngbs
Lodomg BmmoEolb ©BbmMdL, Asdmbbdol s gmabzol 35 Ggbmemmaonmn 3s6sdg@fn. domsemn
LoodgEmmdom  ©EEa0bEs, MmI  domsmbamabbmgsbo  3MmEydznol  dobomgds  dmgemn
36m(39L0b doMmgs dgbadmgdgmns 4 dofmnmswo 356edg@ Ml dommgal badmsmagdao.

Loddom BB gdmmom AsnbgMas MMbomsagal, mMbg330Ls s 3B0gma Mmanl 3g@smyManyem
Jobbgddo.

0bb&o&m@&3dn hoGomgdmmo mgmEommo ©s 94b3gM0dgb@mmoa 33emg30Lb Jggase GHbmagal
dg@omMaonm JoMbsbadn ©anbgMas dBmenman (aotﬁmdmmbo) doemagdal Bomdmgds. sbgag
0bbGo@m&3n  RoGomms  babmdmngo  BaMombm@@mmo  asb  500/320  3m33emg Lo,
ogm@ogeeo > 9gbdgMedgbdgere  addmgzmggze,  Mmdgmoi  Leggdzmer  @ogem
B3E0mbmGEmo basdHmb Mg3mbLE MY (30sL.

bbg3000 ©3413539060L 3GIMdgdsl Bngdmgbs madmEs@mEnol msbsddmmagmas dogM
353m(39999m0 dmbmamogngdo:

1. B.M.Antokoswny, b.C.baakawsunu, P.B.begnHenwsunm -TeopeTnyeckmne 0CHOBbI 06paboTKM
MeTannoB gaeneHvem. Téunmcn, N3g-8o «Cabyota CakapTeeno», 1979;

2. A..Yekmapes, P.A.Mawkosues, A.[.Ho3aase, O.lN.HoceHko, LLU.A.Pamuiisnim -
Mpown3BoAcTBO TPY6HOM 3aroToBkK. M, 3a-Bo «MeTannyprusy», 1970;

3. A.[.Hosapase - TeopeTnyeckme 0CHOBbI MPOLECca NPOKATKMN KPYMHOCOPTHbLIX NPOUIeN.
Tounncn, N3a-80 «MeuHuepebax, 1983;
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4. A.0.Hosagse, A.H.Knpnyenko, [.M.Xapazse - Teopus 1 TEXHONOM NS HENPEPbIBHON MPOKaTKM
npogunnbHbLIX TPY6. MN34-B0 TOUAMCCKOro yHMBepCcTUTET], 1989,

5. J1.H.Okneli - KauecTBo ropsyekataHHbix Tpy6. M, M3a-80 «MeTannyprus», 1986;

6. LU.[.Pamuwsunu - HenpepbiBHOE NMNTbE MOSbIX YYTYHHbIX 3aroTOBOK. Tounucu, 3a-80
«MeuHunepeba», 1985;

7. A.C.Bawakugse - Jedopmaums MeTasina U KOHTaKTHbIE HANPSHXKEHWS NPy NPOKaTKe B
Kanubpax. Téunucun, M3a-8o «MeuHuepebay, 1985.

0bbB0EE3dn 6693000 3539800 FodsMornmgdom 30d@bsMgMBL 33emg3900 39@&gMmagbymo
5 B9bmzsbo v395mmagdal domama LogdLdmmadsiam m3abgdgdolb s ByYLEN agmBg@mamo
Bm3gdab 3Jmby  Logsegdby gomgdals (bnbdg 4 — 1233, Logsbg 400 88-8@3) dobamgdac.
39@omm3gMedogmmo ©d mommbamo ggbgdabegsb dgmagbormo gaemalb dnbamgdow @adndsgws
5 33boEEd sbsEasn “oash gm 150" dobadyg. sbsgstn dmasagb 100338 Loddmagmals
BMBLRMAGMAL GgMobBmMEma dsmgom, HmIgma(s ¢ dENbggmymeL dobyyMgdgmo ©gbols
dmg domogzalb 0 — 25 30mmm 933960L ©0835DmMBAdn. 83 Ggdbmmmaan@ 3Gm(3gLL aogbgzs
93M39605(300 LobsMIMM 30MmMB93d0 (BFHom-350-Bg) sbgMagabamagal. bmemm abbEndmE o0
NBEN639mymBL 0bmogomsmafo @s330L 3-6 33 LobJobs s Egdbogolb o330 433 — 1233-
dg Lobdob s 15033 Logobol Ko3d5bx0mgdol  BoMImgdsl. od3g  smbsbadbsgns, m3
3008530 (39mqdo0  Joam@qddgms@m@mo  Lobmgbobs ©s gmgd@Hmmamabzol dg@mbydanl
d909a5@ domgdama dg@omm3gMmadognmo x0335650mmgdo 3Mod@ogmm godmygbgdsls 33mzgdl
0beogomsmn@o  ©o330L,  Ladobgm,  Ladmemogam,  bbgs  L3gEnsemMo  sbNdbymgdal
Lo(303980L, LyBgdEL ILS(3330. Dgdmambadbymn Laddom LEMmEgds, Byemmzadal badmm
Lagdal abLENGMEGS6 3Mm3gMs(3nsdo.

.m";—-v-- —_— -l'._

993 &Bmamngab bobGgds ash “eym 150”- gemgd@mm3mbEsd§mcn 35J560B3n
Eelectric rolling system “duo 150 — electric contact mechanism
CucTtema anieKTponpokKaTku “ayo 150 — aIeKTPOKOHTaKTHas cuctema



0bb&o@&m@&3dn Bemgdol aob3dsgmmdadn sgMmgnmo asdmeamgdal boggmdgzgmdg Hbomsgal
39@omMaonm  Jofbobobomob  gfme  eddsgms  LohsdmbbIm-bagmabsgo  sbsastnls
3MbLEONI300 o @adbaEs Lagmn 3564sbs, MMIgmaz 0bbGGME@dns ©IFMbEGsggdmmo.

068g6LoMa 33tm93980L Loggdzgmbdy onbzgbs 8obgsbol 3MbLEEY(300 s dmgabgdaye odbs
8-1033 ULobgolb  oemg80bolb  gFmgdal  Bomdmagds.  50bodbmma  0bmgsamma  dgommo

Bodmoaagbl  Radmbbdobs s amabgzob  3Gm3gbolb  LEddomdL. ogo 6-7-ggM  33(30698L
9b69MamEababomx gL, 60-70% dznGopmamgdnm dmbymdommds-mabsmastgdals Momogbmdal

5 dmass Jg@om ©egdnmsm 50babgds 3030@ormM obsbafmgqddy.
* * *

0bb&o&m@&ob dg@omMmaonmo 3Mmgomal jogs gMo 13bodzbgmmgabal  dndstormmgdals
Bomdmoagbl  LadFMgbggmm  BaMhgbgdol  M@nmnbs(300-Mg(303em0Mgdal  g3mEmanMow
MbogMbm & gdbmmmangdals @sddsggds. gb ammabbdmadl:

m0mmbgdobs s domn bagfmmgdolb dgd(339mo Labsmdmm bomhgbgdol s 8gdbmagbao
9bmALYdAb (aam(ﬁogo GOOQObU‘QQO) 35053%353900;

656R9069800056  mocmmbadal  dom@gdbmmmaon®a  94LEMSE0L G gdbmemmangdom
5dmgosb;

BoBMM939005(3006 FgomEgdom ©sd0dbyMgdmmo goMgdmb aoxsbbomgdsl s dozby
bamBgbgdal aom3bgdgmymazsls.

83 3Mmdmgdgdom  oboddgdamo »ebsddMmdmgdo  gsgMm0sbmbgb s gssdmngiigh abgon
396b3gd@omo  dgsbogfrmmo  dodoorgmgds,  Mmdgmoi  ghonb  dbfog  Gyadyemal
&99bmagbmn bamhgbgdal gomsdndsggdsl gbgds, bmem 3gmmgl dbtng ,dbonmn® bogozagydal
Botdmgdabs. 9L ™ &9dbmmmanmdo 36m3gbo LogMoim &9gdbmmmanom -
39M0MId5bmgMANmo smEaqbal 3Mm39bno LEMMEYdS Y, Lamsbsme, gfm dgGsmumanmem
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FERDINAND TAVADZE
INSTITUTE OF METALLURGY AND MATERIALS SCIENCE - 70

ORIGINSOF METALLURGY

Metallurgy - a science about mining of metals and alloys from ores and manufacturing from them
subjects of different function - is one of the most ancient and major achievements of a civilization.
Origination of metallurgy at initial stage of the mankind development gave rise to the notable socid-
economic progress, facilitating differentiation of the society (Jean-Jacques Rousseal).

Discovered at the close of the 20" century in Georgia skeleton “homo erectus” (rectified man), its age
reaching 1,7 million years of life, defined geographical area for human dwelling place and with
amazing accuracy confirmed the assumption of Wilhelm Humboldt that prehistorical process of the
mankind development took place in the Meditteranean basin and the Caucasus. Scientists found
Georgiaterritory belonging to that regiona group of the planet, wherein the human being was formed
and wherefrom people were settled in the Eurasiaterritory.

Development of copper-bronze metallurgy started in the Georgian territory in the IV millenium B.C.
There appeared farming tools and the world-known colchis axe, livestock was used as a pulling force
and the land was profoundly cultivated.

During latebronze-earlyiron age of civilization (the 2nd half of |1 millenium BC) Colchian civilization
was developed in the West Georgia. Greatness and brilliance of the Colchis kingdom were accurately
portrayed in the ancient epos about Argonauts, the heroes of which accompanied Jason to Colchisin
his quest to find the Golden Fleece in the land of Aeetes and Medea.

According to Antic, Hellenistic and Byzantine sources, the Golden Fleece is an allegoric form of a
poetic depiction of this story. In redlity it is taboo secret information inscribed on the leather about
goldmining by Colchis method (Strabo - | c. BC, Apiane - I ¢.). The gold washed from the rivers was
collected by the natives on the fur leather. Noteworthy, that the secret of depositing gold on the sheep
leather is still applied in Svanetia for mining gold. Anyway, this Colchis method can be freely
considered a germ of hydrometallurgy and enrichment flotation method.

In Colchis territory many mining-metallurgy sites which in the Antic age supplied metal produce to
not only Colchis kingdom but also to the neighboring states. Among abundant archaeological
materials, predominating are the items of local production - Colchis axe, heads of spears and arrows,
wooden cutters, farming tools, gold and bronze different decorative manufactures, jewellery,
numismatic material, etc. A silver coin known as “Colchis white”, Colchis axes and other material
articles have been obtained in different centers of Greek world - the Crimea, Turkey (near Trabzon),
the Central Asia (Fergana valley), serving as evidence of the Colchis close contacts with the outer
world. This fact can convince even the most skeptical person that metallurgy in the territory of
Georgiain ancient times was developed at a high level.

Noteworthy is the fact of almost recent discovery of Sakdrisi gold-mining deposit in Bolnisi, near so-
called Khachaghiani territory, its age presumably 11 millenium BC is exceeding that of the Egyptian
gold.

Thereby, metallurgy as the tradition for obtaining metal and manufacturing from it different items was
anatural and essential activity for the Georgians.
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The traditions of development of metallurgy were continued in medieval Georgia. David the Builder's
military successes were largely due to the high-quality steel armament. A Georgian horseman's
complete set of an equipment weighing approximately 10-12 kg. is kept in the Georgian National
museum. According to these data only on armament of 40 thousand Kivchag warriors 400-480 tons of
qualitative steel-iron were required. In that era production of steel in such quantity is surprising.

The tendencies of metallurgy development in Georgia are continuous. This can be ascertained by the
fact of successful activities of the numerous metallurgical and metal-processing works functioning in
Kartalian and Kakhetian territoriesin the XVI1I11 century.

Hereby it is obvios that a Georgian man al along his long-term history spent most of histime at the
furnace and smithy manufacturing horseshoes, sickles, hoes and other household goods, as well as
continualy forging arms for defense purposes.

HISTORY OF DEVELOPMENT OF METALLURGY IN GEORGIA

The Georgian metallurgy was recovered by the Chiatura-Zestafoni mining complex. This complex
is the greatest achievement of the Georgian metallurgical potential which is connected with a
name of the great patriot George Nikoladze (1888-1931) who was the first to solve at sunrise of

electrometallurgy, a problem of receiving manganese from the Chiatura ores.

In 1930 at the Didube experimental plant G.N.Nikoladze and his followers received for the first time
ferromanganese from loca raw-materials - Chiatura ore, Tkhibuli coal, local limestone, Supsa and
Chatakhi iron deposits. Therefore G.N.Nikoladze was first to declare about the technology of
obtaining ferromanganese from Chiatura ores by electric welding.

The first al-union conference on the ferroalloys was held in Moscow In 1932. To this event was
dedicated publication of the book - G.N.Nikoladze, |.R.Nizharadze, 1.S.Lordkipanidze - "The results
of experiments in ferromanganese smelting furnaces at the pilot plant in Tiflis." (State scientific and
technical publishing house in engineering, metal and sted industry. ONTI.NKTP.USSR. 1932). Based
upon the investigations described in the book there was built and in 1933 launched Zestafoni
ferromanganese plant, which by initiative of Academician R.I.Agladze was named after
G.N.Nikoladze in 1942. A remarkable detail to be mentioned is that the book manuscript was prepared
for publication by an engineer Aleksey M. Samarin. This was Academician A.M.Samarin who in the
sixties last century was heading the world-known scientific metallurgical center - Baikov metallurgy
Institute and maintained lifelong close friendship with the Georgian metallurgists.

FOUNDATION OF THE INSTITUTE OF METALLURGY AND MATERALS
SCIENCE

In 1953 Metallurgy department was opened in the Thilisi branch of Institute of chemistry of the USSR
Academy of Sciences. This was the first research center in this direction. Two years later the
department was changed into an independent unit - metallurgy laboratory and a famous scientist-
metallurgist Academician A.A.Baikov was invited to head it.

In 1945 Ingtitute of metal and mining was founded on the basis of metallurgy laboratory of
P.Melikishvili Institute of chemistry of the Georgian Academy of Sciences and Georgian Academy of
Sciences Academician Raphiel |. Agladze was elected director by the Academy genera meeting.
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In 1951 director of the Institute of metal and mining of the Georgian Academy of Sciences was elected
head of the Ingtitute's metals science laboratory, head of department of metal technology of the
Georgian Polytechnical institute Professor F.N.Tavadze. By this fact Ferdinand N. Tavadze was
recognized as the leader of metallurgy sciencein Georgia.

The Ingtitute of metal and mining cleared the way for independent activities of many scientific
directions: in 1956 Ingtitute of inorganic chemistry and electrochemistry was separated from the
Institute of metal and mining, in 1957 mining department (presently - Institute of mining) was
separated from the Institute of metal and mining, In 1958 - Refractory materials laboratory (Thilis
construction materials scientific-research Institute) was separated from the Institute of metal and
mining, in 1959 - Machine science Institute (nowadays Institute of machine mechanics) was separated
from the Institute of metal and mining. In 1957 Institute of metal and mining was called Institute of
Metallurgy, since this name expressed its true essence. At the head of these processes was invariably
till his dying day staying Academician Ferdinand N. Tavadze. The institute has been named after him
since 1990.

In 2000 Institute of metallurgy was called Institute of metallurgy and materials science and since 2006
—itisLEPL Ferdinand Tavadze Institute of Metallurgy and Materials Science.

MAIN ACHIEVEMENTSOF THE INSTITUTE (1945-1990)

Institute of Metallurgy was the only research institution of this profile in the Caucasus.That's why it
comprised so many different directions. In 1990, 42 laboratories were functioning in the Institute.
Among them were Batumi corrosion laboratory with the test station, working areas in Rustavi
metallurgy and Zestafoni ferroaloys plants. The Institute staff number was nearly 800. Their activities
comprised metallurgy and materials science main tendencies existing worldwide. Accordingly,
multifarious were scientific themes.

During many years the Institute worked in the following research directions:

Studying, development and preparation for melting of metallurgical raw materials;

Refine and intensify existing technologies of metallurgical production, develop new processes;
Develop new compositions of steels and aloys, study physical and chemica fundamentals of
obtaining new inorganic materias;

Researches on chemistry and technology of high-purity materials and semiconductors, corrosion
and protection of metals, physical chemistry of metallurgical processes, metallurgy of nonferrous,
precious and rare metals, powder metallurgy, Self-propagating High-temperature Synthesis;
Research on history of metallurgy of Georgia

During1945-1990 outstanding results were achieved in the following scientific directions:
State standards

In the pyrometallurgy laboratory of the Institute, in the 50-ies last century, under leadership of head of
laboratory, professor Mikheil Kekelidze were started laboratory researches of Chiatura manganese
ores and concentrates, which served as a basis for production classification of Chiatura manganese
ores. The State Standard under former USSR Council of Minister and the Ministry of black metallurgy
assigned a task to the laboratory to create state standards and quality control for ferroalloys containing
manganese. Imlementation of the standards effected a large saving of the Soviet Union.
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Closed oresmelting furnace

In 1955 in the Institute of metallurgy of the Georgian Academy of sciences, on the initiative of known
Georgian scientist and engineer Givi Sh. Mikeladze, head of the electrothermics laboratory, was
designed and built the first in the Soviet space 250kW power closed ore-smelting furnace. On the basis
of obtained results, in Zestafoni ferroalloys plant was tested 1800kW power closed furnace, and in
1959 was implemented 2500kW power closed furnace. The annua economic efficiency gained due to
the implementation of the furnace exceeded all expectations. Therefore G.Sh.Mikeladze is recognized
a pioneer in the origination of closed furnaces. Under his leadership were established the optimal
parameters of obtaining ferromanganese, silicomanganese, ferrosilicon, ferrotitanium. Noteworthy that
in the world practice ferrochrome and silicomanganese were first received by the Georgian scientists.

In 1965 by the decision of the USSR Council of ministers the laboratory of electrothermics headed by
G.Sh.Mikeladze was entrusted with a task to coordinate the scientific-designing works related to
closed furnaces, as well as supervise the implementation of closed furnaces in the plants al over the
Soviet Union and the Institute was hominated a leading organization in aforementioned field.

* * *

Main directions of the Ferdinand Tavadze’s scientific school are the following:

Special steels and alloys. On the initiative of Academician F.N.Tavadze the investigationsin the field
of materials science were begun since the day of the Institute foundation. Most significant among them
are: multicomponent austenite class steels, corrosion of metals, foundry, whiskers, boron and semi-
conductors, metal melts, self-propagating high-temperature synthesis, study of archaeologic metal.
Most noteworthy is that vast majority of these directions succeeded in meeting the challenges of the
time and today their development is still in progress, thanks to Ferdinand Tavadze's inspiration.

M aterials science studies— main directions of the Ferdinand Tavadze’sscientific school:

Theory of dloys: phase transitions, relaxation phenomena, phase diagrams of multicomponent
systems, studying of principles of doping, whiskers, metal melts (D.Ebanoidze, N.A.Zoidze,
V.A.Pirtskhalaishvili, N.N.Luarsabishvili, G.G.Surmava, J.V .K hantadze).

Steels and dloys: special materials, metal corrosion and protection against corrosion
(S.N.Manjgaladze, T.A.Lashkhi, L.F.Tavadze), cryogenic steels (G.N.Grikurov), fire-resistant
and heat-resistant aloys (O.1.Mikadze), composite materials (A.G.Mikeladze), boron and its
aloys (G.V.Tsagareishvili), sdlf-propagating high-temperature synthesis (G.F.Tavadze,
G.Sh.Oniashvili).

Foundries: intensification of melting units, precise and artistic casting technology, modification
of materias, uninterrupted casting (M.D.Lanchava, A.l.Bakuradze, Sh.A.Mirotadze,
Sh.D.Ramishvili).

History of metalurgy: conservation&restoration of the archaeological metal, production
technology of archaeological metalicgoods, dating of archaeological treasures
(T.N.Sakvarelidze).
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Ladlerefining of liquid steel

In the eighties of the last century, the Institute of Metallurgy was developed so-called injection method
of swelling of liquid steel with inert gases, slag-forming mixtures, and powdered materials through the
ladle gate’s pouring trough.

In 1987, the West German firm “Croup Polizyus” acquired a license for the use of the mentioned
technological method. The 150,000 US dollars, equity percentage of the Institute, were credited to the
Georgian Academy of Sciences.

Problem of boron

In the former Soviet Union, the purification technology of boron by vertical zone-melting for the first
time was developed in the Institute of Metallurgy of the Georgian Academy of Sciences and then it
became possible to produce single-crystalline 3-rhombohedral boron and boron stable isotopes 1°B and
11

B.

The awarding in 1980 Prof. G.V.Tsagareishvili the George Nikoladze Prize of the Georgian Academy
of Sciences for a series of works “Preparation of crystalline boron of high purity, studying its structure
and properties” is considered as doubtless recognition of the research conducted in boron direction in
Georgia.

First were obtained thin films of boron and its aloys with transition metals in ultra-high-rate cooling
(»10%eg/s) from the liquid phase (G.F. Tavadze). Technology of production of radiation-
resistanceboron containers developed at the Institute, on a large scale was implemented in the Kharkiv
Institute of Physics and Technology.

Semiconducting materials

In 1958, at the initiative of the Director of the Institute Acad. F.Tavadze, Mariam Kekua, the aready
recognized expert in the field of semiconductor materials, had formed the Laboratory for
Semiconductor Materials and began research for obtaining solid solutions of germanium-silicon
semiconductor system. Currently, this trend has become even more relevant in connection with the
problem of so-called “solar silicon” presented by Prof. Nodar P. Kekelidze.

Self-propagating high-temper atur e synthesis (SHS)

In the 70s of the last century on the initiative Acad. F.N.Tavadze, in Georgia it began the
investigations in the SHS direction.

The Institute developed SHS technology for production of refractory materials. It should be noted the
receipt by a new SHS-technology the compositeceramic and metal-ceramic materials.

Physical-chemical foundations of metallurgical processes

Significant progress was made in basic research as well. Most important results were obtained in
physical chemistry of metallurgical processes (G.G.Gvelesiani, |.B.Baratashvili, D.Sh.Tsagareishvili,
A.A.Nadiradze, J.I.Bagdavadze). The results of these studies are reflected in number of periodicals
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and monographs. At different times, these works were awarded George Nikoladze, Peter Melikishvili
and State Prizes.

The above presented material can be enriched with other examples:

Over the years, the Institute directed the implementation of shrouded casting moldsin the
Soviet steel mills.

Under the leadership of the Institute, in plants it was carried out the gasification of molds
based on the design developed at the Institute.

In the former Soviet Union, the Institute was considered as a leading organization in the solution of a
set of scientific and technical problems. Therefore, it is no coincidence that in 1986 the Institute was
earned the highest rating and received the banner of the Academy of Sciences of the USSR; and then
this act was personally congratulated to Institute by President of the Academy of Sciences of the
USSR Acad. Anatoly Alexandrov.

From 1945 until today, the Institute led:

1945-1951 — Acad. of the Georgian Academy of Sciences Raphiell I. Agladze

1951-1989 — Acad. of the Georgian Academy of Sciences Ferdinand N. Tavadze

1989-1991- Dr. in Tech. Sci. Tengiz . Sigua

1991-2006- Corr.-Member of the National Academy of Sciences of Georgia llia B. Baratashvili

2006 —until today —Academician of the National Academy of Sciences of Georgia Giorgi F. Tavadze

THE INSTITUTE IN THE POST-SOVIET PERIOD

In 1991, in the former Soviet Union the major political and economic changes took place. Georgia
declared independence. Immediately, the existing economic ties were broken off. The sciencewasin a
state of stagnation. Many skilled workers left academia. In such circumstances, the Institute still
managed operation through obtaining of foreign research grants.

As aresult of the country’s 2006 reforms in education and research, the Institute was removed from
the Georgian Academy of Sciences. The Institute had obtained the status of alegal entity of public law
and was introduced under the Ministry of Education and Science of Georgia. From this moment, the
Institute management had been replaced as well. Head of a laboratory at the Institute, Doctor of
Technical Sciences, Professor Giorgi Tavadze was elected Director of the Institute.

In such a difficult period for the Institute, one must say that G.Tavadze with his contagious optimism
was able to turn the Institute staff in confederates and together they began to think about the keeping
of the Ingtitute. But, for this it has become a hecessity the full modernization of the technical facilities
in the Institute. From retained resources: the melting shop was enhanced andthe rolling mill was fully
re-planted;with technical assistance from the Rustavi Metallurgical Plant it was installed a new
uninterrupted casting machine producing sheet strips (which refers to the vital task of the plant). The
arc-furnace for the recycling of the man-made waste was mounted, the outcome of which is of national
importance asit serves the resolution of the key environmental problems.



The powder metallurgy directions, in particular, the obtaining of special materials from nanopowders,
were enhanced as well. It was developed setting for pressing by the electrical spark method. At the
stage of revival are Institute’s Laboratory of Corrosion and Corrosion-Station in Batumi.

Following the reforms conducting at the Institute, many problems elaborated in the laboratories have
acquired the form of a production model. As a result, the Institute’sintellectual product has become a
necessity in the fields of special ceramic and meta-ceramic materials, novel steels, powder
metallurgy, corrosion protection, and so on; and Institute had been in the sphere ofnational interests.

In particular, in 2011 the Institute was removed from the Ministry of Education and Science and was
transferred under the jurisdiction of the Ministry of Defense and as LEPL it was associated in the
SMSTC “Delta’. Thisisthe last stage in the revival and renewal of the Institute.

THE INSTITUTE’S ACTIVITIES TODAY

At present, the priorities of the Institute are: rational use of natural resources, obtaining & processing
of new inorganic materials, and the development of environmentally sound technologies, utilizing &
recycling of industrial wastes.

Accordingly, the main directions for the Institute are inorganic materials science and metallurgy. The
Institute also conducts expert works in samefields.

Commercial interest in the technology developed at the Institute is determined by:

—an effective combination of properties of abrasiveness, heat resistance, corrosion- and wear-
resistivity of ceramics with the ductility and impact toughness of metals in metal-ceramic
compositions. Parameters of the obtained compact products are: MRA> 91 and S 1100:c> 400 MPg;

—manufacture of goods of a new generation, significantly better than existing products: cutters, peep-
holes, valves for pipelines, nozzles of water-blast-cutters, shafts for high-pressure compressors, and
others;

— the relative simplicity of the technology cycle, providing non-waste technologies and solutions to
environmental problems, reducing the energy consumption by 30-40%;

— hardening and restoration & update the surfaces of machine parts of specia or consumer purposes
used in machine-engineering, aviation and steel mills, oil refineries and mining-processing enterprises
and jewelry and other objects of individual labor with the help of eectro-spark alloying, gas and
plasma arc-coatings using the sintered electrodes made from the produced in the Institute powders and
powder-cored el ectrodes as well.

Thetechnology of self-propagating high-temper ature synthesis

In this direction, the results obtained in our Institute are truly evident and they are considered along
with the results of the world’s leading scientific schools working in same field.

The Institute began with a broad front research in the field of self-propagating high-temperature
synthesis. In a short time, it has been synthesized essentially novel hard aloys, metallic and high-
temperature ceramic superconductor materias, boron carbide, boron nitride, and others.
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This direction has been devoted by the joint monograph by Giorgi Tavadze from the Institute and his
US colleague Alexander Shteinberg “Production of Advanced Materials by Methods of Self-
Propagating High-Temperature Synthesis”, which was published by the Springer.

It should be noted technology for the production of composite armor and structural ceramic materials.
Ceramic composite materials of complex phase composition were obtained during the joint synthesis
of boron carbide, corundum, boride, titanium diboride, and other compounds. They are distinguished
by high plastic properties, resistance to cracking, hardness, good manufacturability and low costs. In
its baligtic stability, the ceramic armor material “Tori” surpasses well-known armor material — boron
carbide, and in manufacturability and cost-efficiency — corundum.

Significant results were also observed in the study of multi-functional metalceramic materials. The
carbides-nitrides-borides-based materials with unique properties were obtained by the energy-saving
and environmentaly friendly method of self-propagating high-temperature synthesis. Theirs high
hardness, abrasion-resistance and compressive strength together with a rather high impact toughness
alow the production of metal-ceramic gradient materias for civil and defense purposes aswell. It also
should be noted that works towards obtaining functional- gradient composite materials are conducted
in the United States, Japan and Georgia — in the Ferdinand Tavadze Ingtitute of Metallurgy and
Materials Science.

In athermal explosion regime developed in the Institute, SHS technology has been used to obtain the
single-phase intermetallic compounds with unique properties, including them in nanostructured state.
It should be noted that according to the existing technology, it was impossible to obtain such products.
For previous studies in the field of armor materials (“Tori”) and for outstanding contributions in
strengthening the country's defense, in 1998 a group of scientists (G.Tavadze, O.Okrostsvaridze,
A.Khvadagiani, D.Sakhvadze) awarded the State Prize of Georgia on Science and Technology. For the
works in the sphere of multifunctiona metal-ceramics in 2010 Institute’s team (G.Oniashvili,
Z.Adlamazashvili, G.Zakharov) won the National Prize of Georgia. For a series of works on the
synthesis of single-phase nanostructured materials in the titanium-al uminum system, in 2013 the group
of scientists G.Tavadze, G.Oniashvili, Z.Aslamazashvili, and G.Zakharov awarded the George
Nikoladze prize. According to the International Association of Self-Propagating High-Temperature
Synthesis, G.Tavadze and G.Oniashvili are listed among the world leadersin thisfield.

The practical implementation of the results of the research was achieved only after the interest of the
Ministry of Defense of Georgia and the State Military Science and Technology Center (SMSTC)
“Delta”, its subordinate, i.e. through the governmental assistance.

Considered material readily indicates to the reader that it was often mentioned boron and boron-
containing materials — borides, diborides, boron carbide, boron nitride, and others. As we noted above,
the production technology of the boron radiation-resistant containers developed at the Institute on
large-scale was implemented in the Kharkiv Institute of Physics and Technology.

The process of obtaining & studying the materials of this class of continues to this day. Currently, the
energy-saving technologies of producing nanostructured boron nitride is under devel opment, receipt of
copper- and iron-based abrasi on-resistant composite materials containing boron nitride is continued.

Among the ongoing works in materials science, it deserves to be aso marked another direction, which
implies: in one case, a symbiosis of SHS with the physics of the explosion (the work is done in
collaboration with the G. Tsulukidze Mining Institute), and in second case, a symbiosis with electro-
rolling, that is very prospective in terms of obtaining the super-novel materials.
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As for the works carried out in the Institute in the metallurgy direction, the greatest importance is
attached to the rational use of natural resources. The main objectives of this trend are the study of
physical and chemical bases of the primary extraction of metals from ores, metallurgical evaluation of
metallic and nonmetallic materials, conducting test meltings, refinement of the technological scheme
of processing, technical and economic analysis of the scheme, and, in general, creationof an attractive
environment for an investor.

In the direction of materials processing by compression, the obtaining of armor plates of
heterogeneous and layered structure with high performance and precise geometric dimensions is under
the investigation.

On the basis of the experience gained at the Institute over the years and in collaboration with Rustavi
Metallurgical Plant, it has been designed the foundry and rolling installation and made a test machine,
which is mounted at the Institute. Based on intensive research, the design of themachine has been
improved and it was masteredfor the production of aluminum sheets with thickness of 8-10mm. The
mentionedinnovative method is a symbiosis of casting and rolling. Method in 6-7 times reduces
energy-losses and decreases by 60—70% a number of costly devices and installations and, in general,
andhas avery positive impact on the reducing the capital costs.

* * *

One of the most important areas of metallurgical direction of the Institute is the development of
environmentally sound technology utilization & recycling of theindustrial waste.

* * *

The Institute staff was actively involved in the studying process in the Georgian Technical University;
they have written a number of textbooks for students-metallurgists:

1. A.D.Nozadze, A.l.Tutberidze. Theory of Metal Forming. Thilis, 1987.
2. A.l.Tutberidze. Theory of Rolling of Tubes. Thilisi, 1989.

3. A.l.Tutberidze. Rolling of Non-Ferrous Metals and Their Alloys. Thilisi, Technical University,
2003.

4. A.l.Nozadze, T.G.Namicheishvili, A. A.Kostava. Theory of Plagticity. Thilisi, 1989.

5. |.B.Baratashvili, A.G.Gabisiani, B.M.Mirianashvili, G.B.Kashakashvili, |.Kashakashvili. Steed
Metallurgy. Thilisi, Metsniereba, 2003.

6. O.V.Shuradze. Variable Parameters of Systemsin Equilibrium State. Thilisi, Saunje, 2010.
7. O.V.Shuradze. Durometery. Thilisi, Saunje, 2010.

8. O.V.Shuradze. Mechanical Properties of Metals and Methods for Their Determination. Thilisi,
Saunje, 2014.
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LEXICOGRAPHICAL ACTIVITIES
By the employee of Institute O.V.Shuradze were compiled and published:

1. In 1993 - the Georgian—Russian-English-German-French Dictionary of Terminology Metals
Science and Thermal Processing of Metals. In 1996 O.V.Shuradze was awarded the George Nikoladze
Prize of the Georgian Academy of Sciences.

2. In 1999-2000, it was published the Georgian—Russian-English—-German-French Dictionary of
Metallurgical Dictionary. Main Terms.

3. 1n 2008, it was published Georgian—-Russian—-English Dictionary of Inorganic Materials Science and
Metallurgical Terms, which was given the status of a normative vocabulary.

The Institute has restored its broken relationships with scientific research institutions of Ukraine,
Russian Federation and Republics of Transcaucasia; also it has established new relationships with
research centersin the USA, United Kingdom, Israel, and Turkey.

At the moment there are partner relations with the Acad. Y evgeny B. Paton Electric Welding Institute,
Ivan Frantsevich Institute for Problems in Materials Sciences, Dnepropetrovsk’'s Academy of
Metallurgy, University of Technology (Technion) in Haifa, Israel, Berkeley Center of Chemical
Engineering and Materials Science in the United States and the Center of Materials Research and
Production Technologies at thelstanbul Technical University, Turkey.
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ACADEMICIANS OF GEORGIAN NATIONAL ACADEMY OF SCIENCES
WORKED IN THE INSTITUTE AT DIFFERENT TIMES:

Raphid 1. Agladze
Ferdinand N. Tavadze
Giorgi F. Tavadze
Guram G. Gvelesiani
Nikoloz Landia

Irakli S. Zhordania.

THE ACADEMY CORRESPONDING MEMBERS:

IliaB. Baratashvili
Leonide N. Okley
Guri B. Tsagareishvili.

STATE PRIZE WINNERS OF GEORGIA:

IliaB. Baratashvili
Amiran |. Bakuradze
Anzor G. Gabisiani
Guram G. Gvelesiani
Givi A. Dgebuadze
Manuchar D. Lanchava
Giorgi F. Tavadze
Archil A. Nadiradze
Otar Sh. Okrostsvaridze
Davit V. Sakhvadze
Jumber V. Khantadze
Avtandil A. Khvadagiani

NATIONAL PRIZE WINNERS:

Zurab G. Aslamazashvili
Garegin V. Zakharov
George Sh. Oniashvili.

GEORGIAN NATIONAL ACADEMY OF SCIENCESPETER MELIKISHVILI
PRIZE WINNERS:

IliaB. Baratashvili

Jondo |. Bagdavadze
Guram G. Gvelesiani
Archil A. Nadiradze
Ivane C. Omiadze

Guri B. Tsagareishvili
Demna Sh.Tsagareishvili.



GEORGIAN NATIONAL ACADEMY OF SCIENCES GEORGE NIKOLADZE
PRIZE WINNERS:

Zurab G. Aslamazashvili
IliaB. Baratashvili
Guram G. Gvelesiani
Garegin V. Zakharov
Giorgi F. Tavadze
Ferdinand N. Tavadze
George Sh. Oniashvili
Omear V. Shuradze

Guri B. Tsagareishvili
Demna Sh. Tsagareishvili
Jumber V. Khantadze.
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NHCTUTYTY METAJINYPI NN N MATEPUAJTOBEOEHNA
NMMEHW ®.H.TABAAOS3E 70 JIET

Y NCTOKOB METAJITYPI NI

MeTannyprus — Hayka 06 M3roTOBNEHUM NPEeAMETOB PasHOr0 HazHaueHWs 13 MeTaifioB W CraBoB,
MONYYEHHbIX U3 PyA, ABNSETCA OAHUM U3 APEBHEMLIMX W BaXHEALWMX LOCTVKEHWIA LMBUIN3ALMN.
Ha 3ape pa3BuTWS YefioBeYeCTBa C BOSHUKHOBEHMEM METaNyprumn CBsidaHbl OFPOMHbIE COLMaNbHO-
3KOHOMUYECKIME CABMIU, YTO CMOCO6CTBOBANO AndidhepeHUmaumnm obulecTea (PKaH->Kak Pyco).

HaiigeHHbIl B KOHUe XX Beka Ha Tepputopuu 'py3um ckeneT «OMo OpekTyca» (BblMPAMIEHHbIN
YenoBekK), BO3PacT KOTOPOro AOCTUraeT 1,7 MUNINOHA NET, ONPeSeni XU3HEHHbIN reorpapuyeckumin
apeasi nepBOOBLITHOrO YenoBeka W C MOPasWTENbHOM TOYHOCTLIO  MOATBEPAUN MPEANOSIOKEeHUE
Bunbrenbma M'ym6onbTa 0 TOM, YTO MPEAbICTOPUYECKMIA MPOLLECC Pa3BUTMA YenoBeYecTa HaxoAmTCs
B CPeAu3eMHOMOPCKOM bacceiiHe 1 Ha KaBkase. YyeHble TeppuToputo Mpy3um nNpuuncinaM K ToM
rpynne perMoHOB MNaHeTbl, B KOTOPOI NPONCXOAMIO (DOPMPOBaHME YenoBeKka U OTKya NPon3oLLo
pacceneHue YenoBeka B eBpa3uiiCKOM MPOCTPaHCTBe.

C IV TbicaYeneTuns [0 Halleld 3pbl, Ha Tepputopun 'py3nn HauMHaeTCs pa3BuTe METAITYPrm Meam
—OpOH3bl.  BO3HMKAM  opyAus 415 06pabOTKMU 3eM/Iv U BCEMUPHO M3BECTHBIA KONXUACKWIA TOMNOP,
TArOBOV CMNOW MCMOMb30BA/IM POraThblii CKOT U HaYasIn naxatb 3emM/It0.

B no3aHe6GPOH30BOM — PaHHEXXENE3HOM  Mepuoje LmBUAmM3aumumn (BTopas nonosuHa Il Teicauenetvs
[0 Haleii apbl) B 3amagHoii [pysum pasBMBaeTCs KOMXMACKas UMBUAM3aUMs. Benuume u
6NNCTAaTENbHOCTL  KOMXWACKOTNO LAPCTBA  HArNgAHO OTPasWIWCL B [PEeBHelilleM 3roce npo
aproHaBTOB, Tepoy KOTOPOro BO FnaBe C $130HOM MyTEeLIecTBYHOT B cTpaHe AuMata U Megeii ans
A06bIuK 30710TOFO pyHa.

CornacHoO  aHTWUYHbIM,  S/JIMHUCTUYECKMM W BU3AHTUICKUM  WUCTOYHUKAM  30/10TOE  PYHO
aJifieropuyeckas  noatuyeckad (opma rnepefadn OMpefeneHHoOro seneHus. Ha camom fene 310
MHOPMaLMs O 3arMnCaHHOM Ha LUKYpe TalHOM  KONIXMACKOM MeTofe f06blum 30n0Ta (CTpaboH - |
BeK [0 Hawei 3pbl, AnuaH - |l Bek). T[IpMHECEHHOe C KaBKa3CKMX [Fop 30/10TO cobupam
LepCTAHbIMY  LLUKYpamun. CnefyeT OTMETUTb, YTO METOJ, OCaXKeHMA 30/10Ta Ha 0BEeYLUX LLKYpax npu
[00bl4e  30/10Ta U CErofHA MCMosb3ytoT B CBaHeTUW. ITOT KOMXMACKUIA METOZ, CreflyeT cuutaTb
3a4aTKOM T1ApPOMETaINYPrv 1 MeToAa (h1I0TaLMOHHOr0 060raLLeHNs.

Ha TeppuTtopun Konxufibl BbisiBNEHbl MHOMOYMC/IEHHbIE TOPHO-METa/ITYPruyeckre ovarn, KoTopble B
aHTWYHOW 3MoXe CHabXanu MeTaNIMYECKON NPOLYKUMENA He TOMbKO KOMXWMACKOe LapCTBO, HO M
cocefiHue cTpaHbl. B 6oratom apxeonorMyeckoM matepuane npeo6nafaroT npegmeTbl MECTHOro
MPOW3BOACTBA — KOMXUACKUIA TOMOP, HAKOHEYHWKN KOMWIA 1 CTPen, pesupl 418 06paboTku Aepesa,
WHCTPYMEHTbI 3eM/efenns, pa3HoobpasHble Xy[0XKeCTBEHHble W3[4envsa M3 30/10Ta U GPOH3bI,
YKpaLleHns, HyMU3MaTU4eckuin martepuvan u np. MecTHas cepebpsHas MOHeTa, W3BECTHasa Mof
Ha3BaHMeEM «KOJIXYPU TETPU», KOMXMACKME TOMOPbI U MPOYMe BELLECTBEHHbIE MaTepuabl HalifleHbl B
pasfIMYHbIX LEeHTpax rpeveckoro mupa - B Kpbimy, Typuumm (okono TpanesyHaa), B cpegHeii Asun (B
®epraHCcKOn [ONNHE), YTO CBUAETENLCTBYET O TECHbIX KOHTakTax Konxuibl C BHELUHWM MUPOM 1
ybeauT, fAake OYeHb CKENnTMYECKM HACTPOEHHYHK JSIMYHOCTb, YTO METaINyprus Ha TeppuTopun
"py3uu, ele B fpeBHWe BpeMeHa, Oblna passnTa Ha BbICOKOM YPOBHE.
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CrepyeT yKa3aTb Ha (PakT HefaBHero 06HapyXkeHusi B BonHucK, 0Ko1o MafiHeynin Ha Tepputopun
KayarvaHu 30n01ofo6biBatoLero nponssogctea Cakapucuy, BO3pacT KOTOPOro, NPesnosiokUTeNbHo,
Il TbicAYeneTne A0 Hallel 3pbl.

Takvm 06pa3oM, METa/IYpPrusi, Kak crnocob NonyyeHWs MeTaiia U U3roTOB/IEHNS U3 HErO M3Aenus,
AN TPY3UH Oblna eCTECTBEHHBIM 11 HEOOX0AMMbIM 3aHATUEM.

Tpaguuma  pasBUTUS MeTannyprum NpPoCMaTpuBaeTCd U B CPeSHEBEKOBOW [py3un. BaxHbIM
COCTaBMSIOWMM  BOEHHbIX YycrnexoB [Jasmga CTpouTens crefyeT CuuTaTb BbICOKOE KayecTBO
CTabHOTO OpYXWS. 3alylleHHbIi B [PY3MHCKOM HaLMOHaNbHOM My3ee MOMHbIA  KOMMNEeKT
BOOPY>KEHUS TPY3UHCKOro BOMHA gocTuraeT 10-12 kr. Mo 3TMM faHHbIM TOMbKO Ha BOOpY>ceHue 40
TbICAY MOJIOBELKUX BOMHOB Tpebosanoch 400-480 TOHH KaueCTBEHHOW CTanm-xenesa. B Toii anoxe
MPOW3BOACTBO CTa/IN B TAKOM KO/IMYECTBE BbI3bIBaET YAUB/IEHME.

Mpouecc  pasBUTUA MeTannyprum B [py3vn HenpepbiBeH. [na WANOCTpauun 3TOro ABMeHWA
[0CTaTo4HO yKasaTb, 4To B XVIII Beke Ha Tepputopun Kaptam-Kaxetn ycnewHo pabotann MHorve
MeTa/INypruyeckne n MetasinonepepabarbiBatoLLne MpeanpuUATUS.

TakyM 006pa3oM, Fpy3uHbl, BCH CBOK MPOAO/KUTENbHYIO WCTOPUI, KPYTUMCL Y TFOpPHAa M
MofAyBasbl W, Hapsay C MOAKOBOW, CEprioM, MOTbIFOM M APYrMMU XO3SACTBEHHBIMM NpeAMeTamMu,
HenpepbIBHO KOBa/Ii BOBHHOE BOOPYXKEHVE 151 3aLMTbl OT HanajatoLLmXx.

HOBEMLLAA CTOPUA PA3BUTUA METAJTTYPI U B TPY3UN

"PY3UHCKYIO MEeTannypruto  oxmeun Yuatypa-3ecTaOHCKUIN KOMMIEKC. STOT KOMMNIEKC SBMsSeTCs
Be/IMYalLLMM  [OCTUXKEHMEM TPY3MHCKOr0 MeTa/llyprmyeckoro noTeHumana, KOTOpbli CBf3aH C
nMeHeMm 60/bLLIOro naTpuota Mvoprus Hukonagse (1888-1931), BnepBble peLUMBLLErO, Ha paccBeTe
3NeKTPOMETNTYPrm, 3agady MoayyeHUs mapraHua u3 Ynatypckmx pya,.

. H.Hukonagse n ero nocnegosatenn cmornv B 1930 rogy Ha Auay6uiickoM OMbITHOM 3aBOfe
BMepBble MOMy4nTb (heppomMapraHeL, U3 MECTHOTO CbipbSi — OHW UCMOMb30BAIN YAATYPCKYHO PYAY,
TKUOYNBCKWIA Yronb, MEeCTHbIA W3BECTHSAK, XXenesocofepxallyto pygy Cyncbl n Yutaxesu. Takum
o6pasom I.H.Hukonagse 6bin NepBbiM, OCBOMBLUMM  TEXHOIOTUIO MONYYeHWs (heppomapraHua u3
unaTypckmx pya.

B 1932 r. B Mockse cocTosinach rnepsass Bcecoro3Has KOH(epeHLmMs, MOCBALLEHHas eppocrniaBam.
B cBsisn ¢ aTum  cobbiTnem B Mockse e 6bina m3gaHa kHura: I.H.Hukonagse, W.P.Hwkapazase,
W.C.JlopakunaHnase — «Pe3ynbTathl ONbITOB MO BbIMN/aBKe (PeppomMapraHua B 371eKTporneun Ha
OnbITHOM 3aBofe B Tudnuce». (FocyfapcTBeHHOE HAy4HO-TEXHUYECKOE W3[aTeNIbCTBO MO
MaLLUMHOCTPOEHWIO, MeTanioobpaboTke n yepHoir metannyprun. OHT HKTM CCCP. 1932). Ha
OCHOBE OMWCaHHbIX B KHWUIe OMbITOB, Obll MOCTPOeH 1 B 1933 rogy 3apaboTan 3ecTaOHCKMWIA 3aBOS,
(heppomapraHua, KOTOpbliA, N0 uHMUMAaTMBE akagemuka P.A.Arnagse, ¢ 1942 roga HOCUT UMSA
I".H.Hukonapgse. 3aecb cnefyet OTMETUTb, YTO KHWUTY K W3[aHWUK0, MOArOTOBUN MHXeHep AneKcein
Muxaiinosuy CamapuH — 6yayLmin akagemmk CamapyiH, KOTOPbIA B LLECTUAECATLIX MOAax MpOLLIoro
CTONeTUsA Obll AVPEKTOPOM, MPU3HAHHOrO BO BCEM MMWpE, o4ara MeTalllyprmyeckom Hayku -
WHCTMTYTa MeTannyprum uMeHn akagemuka A.A.baiilkoBa M [0 KOHLUA APY>XUN C TPY3UHCKUMU
MeTanypramu.
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OCHOBAHVE NHCTUTYTA METAJI1YPI N N MATEPUNAJTOBELOEHNA

B 1935 rogy B VIHCTUTYTe Xumnn Téunucckoro dmnvana Akagemmm Hayk CCCP 6bin1 OTKPbIT OTAeN
MEeTa/IypPrum, KOTopblid 6bin B Fpy3un MepBbIM LEHTPOM  MCCef0BaTeNbCKOro XapakTepa B 3TOM
obnactn. Yepes napy net otgen 6bin npeobpasoBaH B CAMOCTOATENIbHYIO eAVHMLY — B labopatopuio
MEeTa/IIyprum, PyKOBOAUTL KOTOPOM MOMPOCWAM W3BECTHOrO Y4YEHOro — MmeTtannypra akag. A.A.
Baiikoga.

B 1945 rogy Ha 6a3e nabopatopuv MeTanayprum VIHCTUTYTa Xummunm AKagemun Hayk pysum 6bin
co3faH VIHCTUTYT MeTasina U ropHOro fena, AUPeKTOpOM KOTOPOro o6wmmM cobpaHnem 6bin n3bpaH
akageMuk Akagemunu Hayk "'pysun, npodeccop Pataen nbuy Arnagse.

B 1951 rogy gvpektopom VIHCTMTYTa MeTasina u ropHoro gena Akagemun Hayk [pysuu 6bi1 n3bpaH
3aBeflyloluin  nabopatopueii MeTannoBefieHUs 3TOro e WHCTUTYTa, 3aBefyroLMiA  Kadeapoli
TEXHOMOTUW  MeTa/INIoB  [TPY3MHCKOTO  MOJIMTEXHWUYECKOTO WMHCTUTYTa npodgeccop PepavHaHA
HectopoBuy TaBaz3e, W, 3TUM aKTOM, OH 6blJT MPU3HAH NIMAEPOM MeTaTypryeckoin Hayku pysum.

VHCTUTYT meTasiia M ropHoro fena crnoco6CTBOBa/l BO3HMKHOBEHUIO MHOIMX HOBbIX Hay4HbIX
HanpaB/feHW 1 3aTeM MOMOI UM BbIATW Ha CaMOCTOSATE/bHYIO gopory: B 1956 rogy oT MHcTUTyTa
MeTa/ila ¥ TOPHOro fena oTaennnca HCTUTYT HeopraHMYeckorm XMMUM 1 3NeKTpoxXmmmnm; B 1957
rogy — ropHbiii otgen (HblHe TOpHbIA WMHCTWUTYT); B 1958 r. — nabopaTopusi OrHeynopHbIX
martepuanos (BNOCNeACTBMN TOUINCCKNIA HayYHO-UCCNEeLOBATENIbCKUA  UHCTUTYT — CTPOUTESbHBIX
matepuanoB); B 1959 rogy — WHCTUTYT MeXaHWKW MawwuH; B 1957 rogy WHCTUTYT meTanna u
rOpHOro Aena Obln MNepeMmeHoBaH B VIHCTUTYT — MeTannypruum, T.K. 3TO Ha3BaHWEe BbIpaXano
UCTUHHYIO €ero CyTb. Bo rnase atux npoueccos ¢ 1951 roga M Ao camoil cMepT GECCMEHHO CTOSN
akagemunk depamHaHg Hectoposud Tasajase, ms kotoporo ¢ 1990 roga HocuT VHCTUTYT.

C 2000 roga VIHCTUTYT MeTannyprum HasblBaeTcs VIHCTUTYTOM METa/IYPrv U MaTepuasioBefeHuns, a
¢ 2006 roga — KOOI — VIHCTUTYT MeTaniyprun 1 matepuanosefeHns um. depanHaHga Tasajse.

OCHOBHBbIE AOCTV>XXEHNA MHCTUTYTA (1945-90 rOAbl)

WHCTUTYT MeTannyprum 6bin eAMHCTBEHHBIM UCCNEA0BATENBCKUM YUPEXAEHNEM [aHHOIO Npodus B
3akaBKasuu. 310 onpegenuno ero MHoronpoduasHocTe. B 1990 rogy B WHcTUTyTe
(hyHKUMOHMpOBaNIM 42 nabopatopun, B TOM uucne BbaTymckas KOppO3WOHHas nabopatopus
COBMECTHO C WCMbITAaTE/IbHON CTaHLMENR, OMbITHbIE MPOW3BOACTBEHHbIE Y4YaCTKM Ha PycTaBCKOM
MeTannypruyeckoMm 1 3ecta)OHCKOM (peppocnniaBHOM 3aBogax. B WHctutyTe umcnunuce 800
COTPYLHVKOB, B C(DEPY WHTEPECOB KOTOPbIX BXOAWAM MOYTU BCE OCHOBHbIE MWPOBbIE TEHAEHLMM
MeTanyprum 1 matepuanosefeHns. COOTBETCTBYHOLWMM pa3HOO6pasMeM OT/iMYanacb WM Hay4Has
TemaTuka.

WHCTUTYT B TeYeHMe MHOTMX NeT paboTa Mo CeAyoWMM HayYHbIM HanpaBneHUsMm:
M3yyeHne, 0CBOEHME 1 MOArOTOBKA K NaBKe METa/TypPrMyeckoro Chipbs;
YTOUHEHVE N MHTEHCU(MKALMA CYLLEECTBYHOLLIMX TEXHONOTN METaNNYPr4eCcKoro Npou3BOACTBa
M NOWCK HOBbIX MPOLLECCOB;
Pa3paboTka HOBbIX KOMMO3ULMW CTaneii U ChiaBoB, W3y4yeHue (U3MKO-XMMUYECKUX OCHOB
HOBbIX HEOPraHNYeCKNX MaTepnanos;
WccnepgoBaHns MO XWMWKM M TEXHONMOTMM BbICOKOUMCTBIX BELLUECTB;  KOPpPO3UM W 3aliuTte
MeTaoB; (M3NYECKOA XMMUM  METITYPrMYecKMX MPOLLECCOB; METaTyprum LBETHBbIX,
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6naropofiHbIX M pefKMX MeTa/l10B; MOPOLUKOBON METasyprum; camopacnpocTpaHstoLLerocs
BbICOKOTEMMEPATYPHOro CUHTE3a;
ViccnepoBaHwme no nctopumn Metannyprum Ipysuu.

B 1945-1990 rogax ocobble pe3ynbTaTbl NOyYeHbl MO HUXKECNEAYIOLWMM HanpaBIeHUAM:

MpoMbILLNEHHAs KaccuhuKaLus 1 co3aaHne cTaHAapToB

B nupometannyprudeckon  nabopatopuii  VIHCTMTYTa, NOL4  PYKOBOACTBOM  mpodeccopa
M.A.Kekenugse, B 50-x rogax npoLwIoOro CTOMETUS Hayaincb nabopaTopHble MCCefoBaHMs
MapraHueBblX py4 W KOHLEHTPATOB, 4TO /fIerl0 B OCHOBY MPOMBILLIEHHON Knaccuumkaumm
uMaTypckuUX MapraHuesblX pyg. TorgawHue [occtaHgapt npu CoseTe MuHMCTpoB CCCP 1
MWHMCTEPCTBO UYepHOW MeTannyprum Mopyyumnn  nabopaTopum COCTaB/eHWE rOCYLApPCTBEHHbIX
CTaHAapTOB M KOHTPO/b KauecTBa MapraHLeBbIX ()eppocrnnaBoB. BHegpeHWe CTaHAapTOB MNPUHECO
CoseTckomy Cot03y 3KOHOMMWIO B MUMIIMOHAX, py6nen.

3aKpbITble PYAOBOCCTAHOBUTE/bHbIE NeYn

B 1955 rogy nog pykoBOACTBOM M3BECTHOIO YYeHOro v uHxxeHepa MNven LLlansosrnya Mukenasse B
WHCcTUTYyTe MeTannyprum, rae OH pyKoBOAWA nabopaTopuveii aneKTpTepmmn, 6bina CNpoeKTMpoBaHa u
MOCTPOEHa, BMepBble B COBETCKOM MPOCTPaHCTBE,  3aKpbiTasd pPYLOBOCCTAHOBUTESIbHAA MeYb
MowHOCTbl0 B 250 kBa. Ha OCHOBE  MOMYYEHHBbIX HAyYHbIX pPe3ynbTaToB B 3eCTa(OHCKOM
(heppocnniaBHOM 3aBoge Oblna McnbiTaHa Medb MowHOCTblO 1800 kBa, a 1959 rogy nocTpoeHa
3aKpbITas nevb MOLHOCTLIO 2500 KBa. M040BO 3KOHOMUYECKUIA 3PMEKT, NOMYYEHHbIN OT BHELPEHNS
3aKpbITOV neun, NpeB3oLlen Bce oXuaaHus. Takum obpasom, [.LLI.Mwukenagse cumtaetcsi B CCCP
MMOHEPOM CO3JaHUA 3aKpbITbIX Meyei. Mo ero pykoBOACTBOM Oblv YCTaHOBNEHbI ONTUMa/IbHbIE
napameTpbl MolydeHUs (eppomapraHua, cuamkomapraHua, gpeppocunnums, geppotutaHa. Cnegyet
OTMETUTb, YTO (PEPPOXPOM M CUAMKOMAapPraHeL, B MUPOBOI NPaKTUKe NepBbIMUA NONYYUN FPY3UHCKIME
CnewLmanmncTbl.

B 1965 rogy no peweHnto Coseta MwuHucTpoB CCCP nabopatopuv 3M1eKTPOTEPMUM  MOS,
pykosogctsom [.LLI.Mwukenagse Obina nopyyeHa KOOPAMHALWSA Hay4HO-MPOEKTHbIX paboT o
3aKpbITbIM Neyam 1 HabMoLeHVe 3a BHeApPEeHMeM 3aKpbITbIX MeYeil Ha 3aBofax, a VIHCTUTYT 6bin
ornpejeneH rofoBHOM opraHu3aumeii B 3Toin 061acTu.

WcenegoBaHme B 06/1aCT MaTeprasioBeieHMs — OCHOBHbIE HanpaB/ieHNst Hay4HOM
LWNoKnbl depanHaHia Hectoposmya Tasagse

» Teopua cnnaBoB: (ha3oBble MpeBpaLleHns, penakCcaunoHHbIe ABNEeHWS, AmarpaMMbl COCTOAHUA
MHOIrOKOMMOHEHTHbIX CUCTEM, WUCCMEf0BaHWUsA OCHOB NIErMpoOBaHUs, HUTEBUAHbIE KPUCTaNbI,
meTannmyeckne pacnnasbl (4.4. O6aHomgse, H.A.3omgse, B.A.Mupuxanavwsunn, H.H.
Nyapcabuwennn, I'.I". Cypmasa, x.B.XaHTaa3e)

o Cta/m ¥ cnnaebl, CreuMaibHble MaTepuasibl, KOPPO3UA MeTai/ioB M 3awuTta OT KOPPO3vu
(C.H.Manpxranagze, T.AJNlawxn, J1.d.Tasagse), KpuoreHHble ctanu (I.H.pukypos),
Xapoctoikne w  Tennoctovikve ctam  (O./.Mukagse), KOMMO3ULMOHHbIE MaTepuasbl
(A.l.Mwukenagse), 6op u ero cnnasbl (I.B.Llarapeiwsnnn), camopacrnpocTpaHsatoLwmiica
BblCOKOTeMMepaTypHbIi cuHTe3 (I.®.TaBagse, I".LLI.OHnawsmnn).
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o JlnTeiiHOe NpPOU3BOACTBO: MHTEHCU(IMKALUA JIMTEAHbLIX arperatoB, TEXHOMOMMYECKoe W
XY[LOXeCTBEeHHOe  /ITbe,  MOAMUMMUMPOBaHWe, HenpepbiBHOoe  nnTbe  (M.[.JlaH4aBa,
A.W.Bakypaaze, LLI.A.MwupoTaase, LL.A.Pamuiusunn).

* VcTopnsi MeTannyprum: KoHcepBauusi-pecTaBpaLms apxeosiorMyeckoro MmeTanna, TeXHONOrUS
M3roTOB/IEHNS apXeOo/IorMYECKUX META/IIMYECKMX NMPeAMETOB, AaTMPOBaHMeE apXeosiormyeckmnx
LieHHocTei (T.H.CakBapennggse).

BHeneyHas 06paboTKa XNAKOo cTanu

B BOCbMMAECATLIX rofax NpOLLOro cToneTms B VHCTUTYTe MeTannyprum 6bin paspaboTaH MeTOf
MPOAYBKM XWAKOW CTanu, TaK HasblBaEMbIM MHXEKLMOHHLIM METOAOM Yepe3 SUTENHYI0 KaHaBy
LWMGEPHOTO  3aTBOpa  KOBLUA, WMHEPTHbIMKM  rasamu,  LIaKoo6pasyroWwmMy — CMecamu 1
MOPOLLKO06Pa3HbLIMK MaTepranamm.

B 1987 rogy 3anagHorepmaHckas qupma «Kpyn ronnsuyc» npuobpena NMLeH3NK0 Ha yKasaHHbI
TexHonornvecknii. metogd.  $150.000 6bin nepeuncrieH, Kak [A0NeBOW NPOUEHT WHCTWUTYTa, Ha
pacyeTHbIn cueT Akagemunin Hayk "py3un.

Mpob6nembl 6opa

B 6biBwem CoBeTckoM Coto3e BriepBble B VIHCTUTYTe MeTannyprum Akagemmn Hayk Fpysun 6biia
pa3paboTaHa TEXHONMOrUS OYUCTKM 6opa BepTVKaIbHOW 30HHOM MNIaBKOM U BblpalLeHbl
MOHOKpPUCTaN/bl CTabUbHbIX U30TOMOB °B 11 1B B MOHOKPUCTANINYECKOM COCTOSHUN.

Be3ycnioBHbIM MNPU3HaHWEM  3HAYMMOCTW  pe3ynbTaToB MO WCCNeAoBaHWo 6Gopa fBnseTcs
npucyxgenve npod. I.B.Larapeiwsuny B 1980 rogy npemun vmMeHn Mmoprus Hukonagse 3a Umki
paboT «[lonyyeHne KpUCTaIMYeCcKoro 6opa BbICOKOM YMCTOTbI, WUCCMefoBaHWe ero CTPYKTYpbl W
CBOWCTB».

Briepsble Mony4yeHbl TOHKWE MNeHKN 6opa W ero CnnasoB C MepexofHbIMU MeTasiiaMn B YC/OBUAX
CBEPXCKOPOCTHOTO oxnaxaeHns (=10° rpag/cek) w3 »kmgkoii dasbl (I.®. TaBaase). PaspaboTaHa
TEXHONOTUA MOMyYeHWs MeHOK 6opa MaclutabHo Oblna BHefpeHa B XapbKOBCKOM  (PM3MKO-
TEXHNYECKOM VIHCTUTYTe [/19 NPON3BOACTBA PafnaLMOHHOCTONKMX KOHTENHEePOB.

MonynpoBoAHMKOBbIE MaTepuaribl

B 1958 rogy no nHuumatmee gupektopa VIHCTUTYTa akagemrka PepanHaHa Hectoposuya Tasaase,
y)Ke  Mpu3HaHHbIA  crneumanmct  Mapua  TaBpunoBHa  Kekya  cosgana  nabopartoputo
MONYNPOBOLHMKOBLIX MaTepuasioB M Havana pabotaTb Ans MOSyyYeHUs TBEpAbIX pPacTBOpPOB
MONYNPOBOLHNKOBOM CUCTEMbI FepMaHUWii-KpeMHUIA. ITO HanpaBneHue, B HACTOsALLEe Bpems, CTano
ewe 6onee akTyalbHbIM B CBA3W C NpeanoxeHHbIM npod). Hogapa [MpokneBuya Kekenupase
NPo61eMbl T.H. COMTHEYHOIO KPEMHUS.

CamopacnpoCTpaHsILWNACA BbICOKOTEMMNePaTypHbIii cuHTe3 (CBC)

B cemugecAtble rofbl NpoOLUIOro CTOMeTMS MO UHMUMaTMBe akafjemuka P.H.Tasagse B [py3um
Hayanmcb uccnegosaHus no HanpasneHuo CBC.
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B WHcTUTYyTe paspaboTaHbl TEXHONOrMM MOyYeHUs TYronaaBkux MaTtepuanos. pumedaTensHo
HOBOe Harpas/ieH/e MO/yYeHNss KOMMO3ULUMOHHBIX, KepaMUYecKMx W MeTasifIoKepaMUyeckKmnx
matepuanos TexHonoruein CBC.

PU3NKO-XUMUYECKNE OCHOBbI METa/ITYPTrUYECKINX MPOLLeCCOB

3HameHaTe/lbHbIMW ycrnexamy OTMeYeHbl U PyHAaMeHTa/lbHbIe UCCnefoBaHus. VI3 HUX ocobo cneayeT
OTMETUTb pe3y/bTaTbl, NOMYYEHHbIE B 061aCTU PU3NYECKOW XUMUN METaYPruyeckmMx rnpoLeccoB
(r.r.reenecnann, W.b.bapatawsunun, AO.L.Larapeiawsunnn, A.A.Hagupaase, [k.W.bargasagse).
Pe3ynbTaTbl 3TUX UCCNEA0BAHUI OTPaXKEHbI B MEPUOANYECKUX U3LAHUAX U MOHOTpadnsax. ITv Tpyabl
B pa3HOe Bpems ObliM OTMeyeHbl npemusamu [uoprus Hukonaase, MeTpe MenukuwBemManM ©
["ocypapcTBeHHbIMK Npemuamu Ipysun.

BbiLLIEn3n0)KeHHOE MOXHO 060raTUTb U APYrMMU NPUMEPaMU:

- B TeueHvie psiga neT VIHCTUTYT BO3MNaBNsN BHepeHNe GaHAKMPOBAHHbIX NUTEHBIX U3MOXHNL, HA
MeTaINypriyecknx npeanpustusax CoseTckoro Coo3a;

- Mop, pykoBOACTBOM WHCTUTYTa Ha NMTElHbIX 3aBOAaX OCYLLECTB/iEHa rasuiukaLms BarpaHoK, Ha
OCHOBE KOHCTPYKLMK, pa3paboTaHHON B VIHCTUTYTE .

B CoBeTCKOM MpOCTPaHCTBE VIHCTUTYT CUMTaNCs FONOBHOIN OpraHusauyveil Npy peweHnn MHOrmUX
Hay4YHO-TEXHMUYECKNX npobnem. B 1986 rogy Tpyabl VIHCTUTYTa 3aCNy)XXUNN BbICOYAMLLYHO OLEHKY -
nepexofgsiee 3Hama Akagemun Hayk CCCP. OTa Harpaga 6blna 0TMeyeHa SIMYHbIM NO3ApaB/ieHneM
npesugeHTa AH CCCP, akagemunka AHartonusa MNetposunya AnekcaHaposa.

C 1945 roga no cerofHALWHNIA fieHb VIHCTUTYTOM PYKOBOAWUIIN:
1945-1951r.r. — akagemuk AH I'py3nmn Paaan Nnbny Arnaggse,
1951-1989r.r. - akagemunk AH IMpy3un ®depamHadg Hectoposuy Tasapse,
1989-1991r.r.- JOKTOP TEXHMUYECKUX HayK TeHrus Mnnonmtoeny Curya,

1991-2006r.r. — uneH-koppecnoHaeHT HaumoHanbHo  Akagemun [py3uun, Wnbs BuasvHoOBUY
bapaTalusunu

C 2006 roga no CerofHAWHMI aeHb - AKafeMnK HaumoHanbHON AkageMun Hayk Fpysuun, Fuopruii
®depaHaHaoBuY TaBafse

NMHCTUTYT B MOCTCOBETCKW MEPUO/

B 1991 roay B npoctpaHcTBe CCCP npousoLwwnv 60/bLune noMTUYECKUe 1 3KOHOMUYECKME CLABUMN,
"py3us 06bsABKUNA HE3aBUCUMOCTb. MOMEHTaIbHO 6bIIN pa3pyLUeHb! CYLLECTBYHOLLME SIKOHOMUYECKME
CBA3M;, HA TakOM CNOXHOM (OHE HayKa OKasanaCb B COCTOSiHUM — CTarHauuu, MHorume
KBa/IM(MMLMPOBAHHbIE CMELMANUCTbLI OCTaBUIN HayUHble yupexzeHus. B Takux ycnosmsax NHCTUTYTY
BCe-TaKu y[laBa0Cb (PYHKLMOHMPOBATD 38 CHET MHOCTPAHHbIX FPaHTOB.

B 2006 ropy, 3a CYeT OCYyLLECTB/IEHUA pedhopM B 06n1acT 06pa3oBaHVs U HayKu, VIHCTUTYT 6bin
BbIBEEH M3 cocTaBa HaumoHanbHOW AKageMnn HayK, Noyynn ctatyc opuandeckoro nmua HKOMM
N 0Ka3aics B NofyunmHeHUn MuWHKUCTepCTBa NPOCBELLEHMS 1 HAyKU. C 3TOr0 MOMEHTa M3MEHWNOCH U
PYKOBOACTBO WHCTUTYTa, [AMpeKTopoM 6bin  M36paH 3aBedytowuii - nabopatopueld, AOKTOp
TEXHUYECKMX HayK, npoceccop Mopruii ®epanHaHaoBmY TaBajse.
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B 3TOT CnoxHbIn nepuog, anpektop I.d.TaBagse cymen 3apasvTb COTPYAHUKOB CBOVM 3HTY31a3MOM
W HanpaBWTb BCIO 3HEPrUI0, 0ObEMHEHHOIO efMHOM LeNbio KOMNEKTUBA, Ha cnaceHue MHCTUTyTa.
Ho ana atoro noHazobwnacb MOLepHU3aUUs TEXHUYECKMX BO3MOXHOCTEA WHCTWUTYyTa. 3a cuer
BHYTPEHHUX PECYPCOB YCUIUICS NUTEVHBIN Y4acTOK, BCeLeno nepeobopynoBancs NPOKaTHbIN Liex, ¢
TEXHUYECKOV MOMOLLBI PyCTaBCKOro MeTannyprimyeckoro 3aBofa OCYLLECTB/IEH MOHTaX arperara
HEMPepbIBHOIO INTbA JIMCTOBLIX MONOC (YTO MPUHALIEXUT PAAY >KN3HEHHO BaXKHbIX 3afay 3aBOja),
MPOW3BefileH MOHTaX [AyroBOW 3/M1eKTponeyn Ans PeLyKkiIMpoBaHUS TEXHOTEHHbIX OTXOLOB — 3TOMY
BOMpOCY npuaaeTcs 06LLerocyaapCTBeHHOe 3HayeHWe, MOCKOMbKY CYXWT  YPerysmpoBaHuio
3HaUWTE/IbHbIX 3KOMIOTMYECKUX NPOB/EM.

AKTUBM3MPOBASIOCh Hanpas/ieHWe MOPOLLKOBOA MeTaslyprm W, B 4aCTHOCTW, MNPOU3BOACTBO
CreumanbHbIX MaTepuanoB HaHoMopowkamy. PaspaboTaHa yCTaHOBKa MPeccoBaHWs 3/M1EKTPOUCKPO-
BbIM METOAOM, B CTajuu BO3POXKAEHWS KOPPO3MOHHaA n1abopatopus U KOPPO3WOHHas CTaHuus B
r.barymu.

Mocne npoBefeHVst B VIHCTUTYTe pedhopM, pesy/bTaThbl, paspaboTaHHbIX B laGopaTopusix Mpo6iem,
npro6penn hopmMbl NPOMbILLIEHHLIX 06pa3LoB. B UTOre, MHTENEKTyaNbHbIA NPOAYKT HCTUTYTa B
06M1acTAX CreuuasbHbIX KepaMUYecKMX U MeTan/ioKepaMyecKnx MaTepuasnoB, HOBbIX CTasei,
MeTa/INypriy MOPOLLKOB, 3allyThbl OT KOPPO3WM W T.4. CTas BOCTPe6OBaHHbIM U paboTbl VcTuTyTa
nonanu B ciepy MHTEPECOB roCyAapcTBa.

B 2011 rogy NHCTUTYT 13 nogymHeHns MUWHUCTEPCTBA MPOCBELLEHNA nepeBefeH B MOAYMHeHue
MwuHucTepcTBa 060POHBI, M KakK He3aBUCMMas Hay4yHO-UCCrefoBaTefibckas opraHusauus HOJIMM,
BoLsia B coctaB [TocynapcTBeHHOro BoeHHoro HayyHo-texHuuyeckoro ueHTtpa (FBHTL) «[enbTax.
370 6blN BaXKHEWLIMM 3TanoM BO3PXKAEHWA VIHCTUTYTa U HayanoMm Crefytolmx LUaros B 3TOM
Hanpas/ieHNN.

TEMATUKA WHCTUTYTA HA CEFOAHALLHNI JEHb

B HacTosiLiee Bpems npuopuTeTamm  VIHCTUTYTa SBNSIOTCA:  palMOHa/bHOE  UCMO/b30BaHMe
MPUPOAHBIX PECYPCOB, MOJyYeHMe-pa3paboTKa HOBbIX HEOPraHWMYECKMX MaTepuanoB 1 paspaboTka
3KO/IOTMYECKN 6Ge30MacHoOi TEXHOMOrMU  YTUAN3ALIMN-PELMKIIMPOBAHUS OTX0A0B MPOK3BOACTBA.
COO0TBETCTBEHHO NPOQUANPYHOLLMMU Hanpa./eHUSMU SBNAOTCS: HeopraHM4ecKoe
maTepuanoBeaeHne v Metannyprus. OJHOBPEMEHHO MHCTUTYT B 9TOM HampaBfeHWW MPOBOAUT W
3KCMePTHble paboTbl.

KommepyecKkunii MHTepec paspaboTaHHbIX B VIHCTUTYTe TEXHOMOMNIA ONpesenseTcs:

- B meTannokepaMuyeckmx  KOMMO3MUMAX 3(P(EKTHOE COOTHOLLEHMe B Kepamuke abpasvBHbIX,
YKapomnpoUHbIX, KOPPO3MOHHBIX 1 M3HOCOCTOMKMX CBOMCTB C MIACTUYHOCTLIO U YAAPHOW BA3KOCTbIO.
MapameTpbl NONYYEHHbIX KOMMAKTHbIX U3aenuii: MRA>91, g, 1100°C > 400 MIMA;

- W3roToBneHne yNnyudllieHHbIX, B CPABHEHUM C CYLIECTBYHOLWMMW, W3AeNNiAi HOBOTO MOKOMEHMS:
pe3loB, (MbLEPOB, 3aMOPOB  HeqhTeNpoBOAOB, COMEN PE3aKOB  BOASHOW CTpyW, BaloB ANS
KOMMPECCOPOB BbICOKOT0 AABMEHWS U APYTUX U3AENNIA;

- CpaBHUTENbHAA NPOCTOTA TEXHO/OMMYECKOro LmMKna, obecrievyeHne Ge30TXOLHON TEXHONOTUU U
3KO/IOrMYeCKNX BOMPOCOB; YMeHbLLIEHMe 3Hepro3aTpaT Ha 30-40%;

- Vicnonb3ya cneyeHHble WM MOPOLLKOBOCEPAEUHbIE 3M1eKTPOAbI, U3rOTOB/IEHHBIE U3 MOMYUYEHHbIX
MOpPOLLKOB, METOAOM 3IEKTPOUCKPOBOIo fiernpoBaHna, ra3oayrosbiMm U nnasMmeHHbIMU NMOKPbITUAMN
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OblM NPOM3BEAEHbI MOBEPXHOCTHbIE YMPOYHEHWS, BOCCTAHOBMIEHWE — OGHOBNEHWE [feTanell Ha
MaLLMHOCTPOUTENbHBIX, aBUALMOHHBIX N METaTYPruyecknx 3aBogax, HedprenepepabarbiBatolyx W
FOPHO-060raTUTENbHbIX  MPOM3BOACTBAX, HA  OBE/IMPHbIX  MPEAnpUATUSX M 0ObeKTax
VHAMBUAYIbHOTO TpyAa.

TexHO/I0rsA cCaMopacnpoCTPaHSIIOLLEr0Cs BbICOKOTEMMepaTypHoro cuHTesa (CBC)

PesynbTatbl, MonyyeHHble B Hawem HcTuTyTe no texHonorun CBC noucTuHe Bbljarowivecs u
OHW YMOMMWHAIOTCA PAAOM C pesy/ibTaTamMmy HayUHbIX LUKO/ MUPOBbLIX INAEPOB.

B VIHCTUTYTEe LWMPOKMM (DPOHTOM HauaTbl uccrefoBaHus B cepe CBC. 3a KOpOTKOe Bpems
CMHTE3MPOBaHbl TBEpAble CNMaBbl, METAIINYECKME W  BbICOKOTEMMEPATYPHbIE ~KepaMUyeckme
CBEPXNPOBOAALLME MaTepuarbl, Kapbug 6opa, HUTpug 6opa v ap.

JTOMYy Hanpas/ieHVWIO MOCBSALLEHA COBMECTHas MoHorpapusa cotpygHuka WHctutyTta [roprus
®epanHaHgoBnya TaBaj3e M ero aMmepukaHCcKoro konnern AnekcaHgpa CemeHosuua LLTeliH6epra
«lonyyeHve  crneunanbHbIX — MaTepuanoB  METOAOM  CaMOpacrpoCTPaHAIOLWErocsd  BbICOKO-
TeMMepaTypHOro CuHTe3a», kotopasd B 2013 rogy 6bina n3gaHa B CLUA Ha aHrMIACKOM f3blke
n3patenscTeoM «LUnpuHreps».

Heo6xo4MM0o OTMETUTb TEXHOMOTUKO MOMYYEHNSI KOMMO3NLMOHHBIX GPOHEBBIX N KOHCTPYKLMOHHbIX
KepaMmnyecKnx mMatepuanoB. Kepamuueckune matepuasbl CIOXHOIO (ha3oBOro cocTaBa, NoyYeHHbIE B
YCNOBUAX COBMECTHOrO CUHTe3a Kapbuga 6opa, KopyHaa, Gopupa TuTaHa, Ambopuaa u Apyrux
COEAMHEHUIA  OT/IMYAKOTCA  BbICOKOM  MNaCTUYHOCTBIO,  TPELUMHOCTOMKOCTHIO,  TBEPAOCTLIO,
TEXHOMOTUYHOCTLID U 3KOHOMMYHOCTbIO.  Kepamuueckuii  GpOHeBO  maTepuan  «Topu»
6annMCTNYECKON CTOMKOCTbHO MPEBbILLAET W3BECTHbIA OpOHEBOV MaTepuan — Kapbwug 6opa, a
TEXHOMNOMMYHOCTBHO Y 3KOHOMUYHOCTBHO — KOPYHA,

3HaunTe/IbHbIe pe3y/bTaTbl NOMYYeHbl U B Cpepe MHOrOPYHKUMOHANbHBIX MeTal10KepaMmyecKnx
maTepuanoB. JHeprocbeperatoLlen MU 3KOMOrMYECKM  YMCTOM TexHonornein  CBC nony4eHbl
maTtepuasibl C YHUKa/bHbIMU CBOCTBaMU Ha OCHOBE Kap60-HUTpua-60pnaos. X BbicOKas TBEPLOCTb,
M3HOCOCTOMKOCTb M Npejen NPOYHOCTU Ha CXKaTue C 40CTaTOMHO BbICOKOW YAapHON BA3KOCTbIO AaeT
BO3MOXHOCTb MPOW3BOAWTL TPafMeHTHble MeTa//IOKepaMUYECKMe MaTtepuasbl FPaxgaHCKoro wu
060POHHOr0 HasHayeHus. TyT e cnegyeT OTMETUTb, YTO PaboTbl MO HanpPaBiEHWIO MONYYeHUSs
(hYHKUMOHa/IbHO-TPaeHTHbIX MaTepuanoB Befdytcs B CLUA, AnoHum mn pysmm B NHCTUTYTe
METaNypruun n matepuanosefeHua um.®.H.Tasaase.

PaspaboTaHHOn B WHcTUTYTe CBC TeXHONMOrMen B peXuMe TenjoBOro B3pbiBa MOMYYEHbI
OAHO(a3Hble COeAMHEHUA C YHWKa/IbHbIMW CBOMCTBAMW WHTEPMETaNNIMG0B, CPeay HUX W B
HaHOCTPYKTYPHOM COCTOSiHUM. CrieyeT OTMEeTUTb, YTO CYLLECTBYHOLWWMMU B MUPE TEXHOMOMMSMM
HEBO3MOXXHO NOJTyYeHNE aHaIorMYHbIX NMPOJYKTOB.

3a paHee npoBefeHHble uMcCnefoBaHNUs BPOHeBbIX MatepuanoB («Topu») M 3a BHeCeHWe 0coboro
BKfagja B [efe YKpensieHus 060pPOHOCMNOCOGHOCTM CTpaHbl rpynne yueHblx (I.9.Tasajse,
O.LL.Okpocupapngze, A.A.Xeagarnanu, [.B.Caxsaase) B 1998 rogy npucsoeHa [TocyaapcTBeHHas
npemus 'py3un no Hayke u TexHuke. Fpynne cotpygHukos (I'.LL.OHnawsmnu, 3.I". Acnamasaisunnu,
I".B.3axapoB) 3a paboTy Mo CO34aHNI0 MHOMO(YHKLMOHa/IbHBIX METa/IIOKEPaMUYECKUX MaTepUasioB
B 2010 rogy 6blna npucyxgeHa- HaunoHanbHas npemusi py3un. 3a UMK TPYAOB MO CUHTE3y
OAHO(A3HbIX HAHOCTPYKTYPHbIX MaTepuasioB B CUCTEME TWUTaH-&/IlOMUHWIA  TPYMNe  y4yeHbIX
I.®.Tasaase, .LU.OHnawsmnm, 3. Acnamasawsunu, u [.B.3axaposy B 2013 rogy npucyxieHa
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npemus moprus Hukonagse. Mo fgaHHbIM MexayHapogHoi accouynaummn CBC  .d.TaBaze u
I".LLl.OHMawBmam ynoMmHatoTca cpeav Nnaepos 3Tol 06nacTtu.

MpakTuyeckas peanmsauns 3TUX Hay4yHbIX pe3ynbTaToB Oblna MNpoBefeHa rocyAapCTBeHHbIM
BOEHHbIM Hay4HO-TEXHUYECKUM LeHTpoM «[enbTa» (FBHTLL), MuHuctepctea O60poHbI Mpy3uu.

B paccmMoTpeHHOM MaTepuasie 4acTo yrnomuHanuch 6op 1 6opcofepxallye coefuHeHns — 60puabl,
anéopuabl, kapbug 6opa, HUTPUG 6opa u Ap. Kak 6Obl10 OTMeYeHO Bbile, pa3paboTaHHas B
WNHCTUTYTe TEXHOMOrMA NPOM3BOACTBA PaANaLMOHHOCTONKMX KOHTEiHepOB 60pa LUMPOKOMACLLTabHO
pa3Buiacb B XapbKOBCKOM (DU3MNKO-TEXHNYECKOM UHCTUTYTE.

MpoLecc Nony4YeHUs-1CCneaoBaHUs MaTepuanoB 3TOr0 Kacca NPoAo/MKaeTes U CerogHs. B ctagum
pa3paboTKM HAXOAMTCS 3Heprocbeperarollas TEXHOMOTUS MOMYYEHUs HAHOCTPYKTYPHOTO HUTpUAA
6opa, a TaKkKe W3HOCOCTOMKMX KOMMO3MLMOHHBIX MaTepuasloB Ha OCHOBE MeAM W XKenesa,
coaepXalLnx HUTpug 6opa.

13 pa6oT MaTeprasioBeA4ECKOro Npoguns, MPOBOAUMbIX B HACTOSLLEE BPEMS, CielyeT OTMETUTD eLLe
O[}HO HOBOE HanpaB/ieHVe, KOTOPOe MOAPAa3yMEBAET: B OAHOM Cyyae, CM6MO03 TexHonorm CBC u
(m3vkn B3pbiBa (paboTa BbIMOHAETCS COBMECTHO C VIHCTUTYTOM FOpPHOrO Aena), a, BO BTOPOM
cnyyae, — CUMOMO3 C 3/1EKTPOMPOKATKOWM, YTO OTKPbIBAET 6OMbLUME MNEPCrEKTMBLI MONYYeHUS
CBEPXHOBbLIX MaTepM1asios.

WccnegoBaHvst Mo MeTannyprinm

Mo MeTannypryeckomy npoguito, U3 BbINOMHEHHLIX B VIHCTUTYTe paGoT, Haubonbliee 3HaYEHe
NPUAAeTCs  paLMOHanbHOMY WCMO/b30BaHMI0 MPUPOAHBIX pecypcoB. OCHOBHOM 3afjayeii 3TOro
HanpaBneHUs ABMSETCA U3yueHre (DU3MKO-XMMUYECKNX OCHOB NEPBUYHOIO U3BMEYEHNS METANOB 13
pyd, MeTannypruyeckas oLueHKa pyaHbIX W HepYAHbIX MaTepuasioB, NPOBEAEHVE OMbITHLIX N/aBOK,
YTOUYHEHUE TEXHO/MOMMYECKOI CXEMbI NEPepatoTKU, ero TEXHUKO-9KOHOMMYECKMIA aHann3 U Co3faHue
npuBneKaTensHOro yoHa s MHBECTOpa.

B VIHCTWTYTe MO HanpaBneHwto 06paboTKM AaBNeHUEM BeAyTCS WCCNeA0BaHUS A1 NOMyYeHWs
OPOHEBbIX NNAaCTWH FETEPOreHHOro W CAOMCTOTO  CTPOEHMSt C BbLICOKMMM 3KCMIOAaTaLMOHHBIMM
CBOCTBaMM ¥ TOUHLIMW FEOMETPUYECKMMY pa3mepamu.

Ha ocHOBe HakOMNeHHOro B VIHCTUTYTe OMbiTa, COBMECTHO C PyCTaBCKMM MeTanypruyeckmm
3aBOJOM, pa3paboTaHa KOHCTPYKUMSA /IMTEAHO-NPOKATHOW YCTAHOBKM W W3rOTOB/IEHA OMbITHAs
MallMHa, KOoTopas WHCTa/iMpoBaHa B VIHCTUTYTe MeTannypruM. Ha OCHOBE WHTEHCUBHBIX
“ccnefoBaHNi yYCOBePLUEHCTBOBAHA KOHCTPYKLMSA MalVHbI U OCBOEHO NPOW3BOACTBO a/ltOMUHMUEBLIX
/INCTOB TONLWMHOM 8 — 10 MM. YKa3aHHbIN NHHOBALMOHHBIN METO/, MpeLcTaBnseT CUMOUO3 NNTbA U
rnpoLiecca NpoKaTku. ITOT MeTo, B 6 — 7 pa3 yMeHbLUaeT aHepro3arparsl, Ha 60—70% - Konn4yecTso
[0POroCTOALMX YCTPONCTB U YCTAHOBOK W MONOXKUTENIbHO OTPaXKAETCH Ha KanuTasbHble 3aTparthl.

OfHVM 13 3HAUMTE/bHBLIX HAMPBMEHMIA META/ITYPriYeckoro npotmns VIHCTUTYTa SIBNSIETCS paspaboTka
3KO/IOMYECKM 6e30MacHoi TEXHOMOMMMN YTUNIN3ALIMM-PELIMKPOBAaHUS MPOM3BOACTBEHHbBIX OTXO0B.
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COTPyAHUKM  VIHCTUTYTAa LUMPOKO 6biM  BK/OYEHbl B Y4YeGHbIA  MpoLecC TEeXHUYECKOro
YHVBEpPCUTETA, MMM HANMCaHO He OfHO PYKOBOACTBO ANs METayproB:

1. A.O.Ho3agze, A.N.Tytbepugse. Teopus 06paboTkn MeTa/IoB faBnieHnem. Tounmcy, 1987.
2. AW. Tyt6epuase. Teopusi npokaTku Tpy6. Témnmcy, 1989.
3. A.[. Hosagzse, T.I'. Hamunueiwsunn, A. A.Koctasa. Teopus nnactmyHocTu. Téunmcu, 1989.

4. N.W.bapatawsunu, A.l. Fabucuanmn, I.Jlomtatngse, b.M.MupnaHawwsmunum, I.B.Kalakalsmnu,
W.Kawakawsunun. Metannyprusa ctann. nsg.meuHmepeta. 2002.

5. AN.TyTtbepuase. MNpokaTka UBETHbIX META/INIOB M UX CNNAaBOB. TeXHMYeCKniA YHuBepcuteT, 2003.

6. O.B.LUypagse. MNepemeHHble napameTpbl PaBHOBECHOIO COCTOAHUA (DU3UKO-XUMUYECKUX CUCTEM.
Townucwn. nsg. CayHgpke, 2010.

7. O.B.Wypagze. AropomeTpus. Tounmucn n3g. CayHgxke, 2010.

8. 0.B. LLlypaase. XapaKTepuCTUKIN MEXAHUYECKMX CBOMCTB META/IIMYECKMX MaTepUasioB U METOAbI
nx onpegeneHns. Téunmcn, nsg. CayHmke, 2014

NEKCUKOIPADNYHECKUE TPY bl

CoTpyaHvkoM MHcTuTyTa O.B.LLypaase Gbinv NoAroToB/EHbI U U3[aHbI:

1. B 1993 rogy - TONKOBbLIN CN0OBapb MO HEOPraHNMYeCKOMY MaTepuanoBefeHN0 U TePMUYECKON
06paboTke  MeTasnoB.  [PY3MHCKO-PYCCKO-aHIMNIAKO-HEMELKO-(hpaHLy3CKuniAi.  OCHOBHbIe
TepMmuHbl. CocTtaBuTens cnosapsa O.B.LLypagse B 1996 rogy npucBoeHa MNpemMus UMeHU
I".Hukonaase Akagemun Hayk Mpysum.

2. B 1999-2000 r.r. n3gaH IPY31HCKO-PYCCKO-aHT INACKO-HEMELKO-(paHLLy3CKIit
MeTaNTypruyeckmin cnosapb. OCHOBHbIE TEPMUHBI.

3. B 2008 r. n3gaH ToIKOBBII Cn10Bapb N0 HEOPraHNYeCKOMY MaTepuasioBeAeHNIO N TEPMUYECKOIA
06paboTke MeTanoB. [ PY3MHCKO-PYCCKO-aHIIMACKMIA.  OCHOBHble TepMWHbI.  Crosapro
MPYCBOEH CTaTyC HOPMATMBHOIO C/I0BApS.

WNHCTUTYT BOCCTAHOBMN pa30opBaHHble CBA3M C HayUHbIMU YUpeXAeHUsMU YKpauHbl, Poccuiickoi
Pefepaunn 1 3aKaBKa3CKMX Pecry6nnK, YCTaHOBW/ [ie/0Bble B3aUMOOTHOLUEHUS C Hay4YHbIMU
ueHTpammn CLUA, Benvkobputanum, N3paunns, Typuun.

B Hactoswee Bpema WHCTUTYT wuMeeT MapTHepCKMe B3aMMOOTHOLLEHUA C  WHCTUTYTOM
anekTpocsapkun um. E.O.MaToHa, ¢ MIHCTUTYTOM npobiiem MaTepuanosefeHns M. .H.®dpaHuesnya
Hau. Akafemun HaykK YKpauHbl, ¢ AKagemueri metannyprim AHenponeTpoBcKa, ¢ TeXHONOrMYeCcKUMm
WHcTtuTyTOoM r.Xaiida, V3pamnb (TexHWoH), ¢ LIeHTPOM MHXXEHEpPHOW XMMUWM  MaTepuanoBefeHuns
Bepknn - CLLUA v ¢ ccnepoBaTeNlbCKUM LEHTPOM MaTepuasioBeeHNA U TEXHOOMMIA MPOU3BOACTBA
CTamOynbCKOro TeXHMYEeCKoro YHusepcuTeTa.
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B MHCTUTYTE B PASHOE BPEMA PABOTAJTN AKALEMUWKW
HALVMIOHA/IbHOWN AKALLEMUW TPY3UI:

Pacaan L. Arnagse
®epanHaHg H. Tasaase
opruin ®. TaBaaze
INypam I". 'BenecnaHn
Hukonain NManaus
Wpaknwuii C. XXopgaHus

UJTIEH-KOPPECIMNOHAEHTbBI AH M'PY3UNN:

Wnba B. baparalusuiu
Neonng H. Okneii
lNypw B. Llarapeiiwsunm

NAYPEATbI FOCYAAPCTBEHHOW MPEMUWN MPY3UN:

Mnba W. bapartalsmnn
AwmupaH . bakypazase
AH3op I. MabucraHmn
INypam I". 'BenecnaHn
'men A. Orebyaase
MaHyuap [./TaHuyaBa
opruin ®.Tasajze
Apunn A. Hagnpaase
Ortap LL. Okpocugapugze
Jaeng B. Caxsagse
xymbep B.XaHTagsze
ABTaHann A. XBagarvaHu

NAYPEATbI HALIMIOHA/IbHOW MPEMUN TPY3UN:

3ypab . AcnamasaluBuimn
aperuH B. 3axapos
opruin L. OHmalBsmamn

NAYPEATbBI NMPEMUU M. T1.I. MEJTMKULUBWJTN HAH I'PY3UNN:

Mnba W. bapartasunn
[xxoHgo V. bargasazse
INypam I". 'BenecnaHn
Apunn A. Hagnpaase
VBaH C. OMmnaase

lNypw B. Llarapeiiwsunm
OemHa LL. Llarapeiiwsunm



NAYPEATbBI NMPEMN WM. T'. HHUKOJIAO3E HAH MPY3UNI:

3ypab . AcnamasallBuiu
Wnba W. bapatalusunm
INypam I". 'BenecnaHn
[aperuH B. 3axapos
opruin ®. TaBaase
®depavHaH H. TaBagse
moprwit L. OHmalsuamn
Owmap B. Lypaaze

ypw B. Llarapeiiwsuim
[Oemna LL. Llarapeiwsuim
xymbep B. XaHTagse
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0bLlEO0EGHEOL 0LEHMMO0s BMmEHM L0930
History of Institutein pictures
icTopna MHCTUTYTa B (DOTO CHUMKAX

0bLEOEMEHOL 0bZOILEHOWYJEwMS

Infrastructure of Institute
HNudpacTpykTypa HHCTUTyTa

508060LGM3079E0 3NOH3MBO
Administrative building
AQMVHUCTPATUBHBI KOpMyc
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3960656 0535d0L doMLEGO
Bust F.N. Tavadze
Bioct ®eppunanzma TaBaaze

N

OO GHMOGOMEO 30M3ML0
(1974%.)
Laboratory building
JlabopaTopHbI Koprnyc



1550bMd0, LIYAEMMIIM s LoEr0bsg0 Bsbo
(19626)
Foundry, welding and rolling sites
JIuTeitabIii, CBADOYHEBIN U IIPOKATHEIE YIACTKH

399mmzomo 396¢®o (1978F.)
Computation center
BsrumcimTepHEIN IEHTP
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dg3b0gM o 353006900
Scientific relations
Hayunsle cBa3u

6.535d9, .6500065dg, 5.b30B0s, 8.3939¢0dY, 5.50gbodz0o, §.d0dgesdy, 8.8b535d,
3-02000e53539, 3.303MM033000 BgHmdgbscbmdYdOL 155353800 MsMBOMBY
(Bge00sd0bl30 1957F.)

Institute staff members at the session of ferroalloys industry (Chelyabinsk, 1957)

Corpysuuxu nHCTHTYTa Ha BeecoiosHoM coBemanny paGoTHUKOB ¢eppOCIIaBHOM
npomsinurenHocTH (Yemabunck, 1957 r)
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5.600505, B.0053509, 5.39053009, M.50gYd, §.02EOW35dY, .339¢910560, 0.dsOMNZgE0d30¢0
1535¢ 0 bEIOYd06

Guests of honour at the Institute

[MoyeTHbIe rOCTU B UHCTUTYTE

0bLEOEGMGHOL 993560 0565d8GMAgd0: 8.00g05d30000, .8589ws3300, X.Lswobsdy,
3-3399L0560, 3.050Lv9M3dg, 0.95BsdY0, 8.¢rbBRZS, 5.8580L0560, 3.cEOES35dY,
X-ONJogsbodg BIH0bsb 053590 FgmsmMmdoom (3gbE®do)
m3M50bgem 89360969005b gPhmo

Ukrainian scientists visiting their Georgian colleagues

YxpauHCKue yueHbIe B TOCTAX Y I'py3MHCKHX KoJuer
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3930qatren dmggbgdolisdo dodmgbogro dg-4 s353806MM 3MbggM9biE0s
(00d0gmobo, 1974%;.)
Participants of 4% All-Union Conference on Capillarity (Tbilisi, 1974)
Vuacruuku 4-oit Bcecorosnoit koundepernuy no kanwuapHocty (T6mmucu, 1974r.)

€ s TR i (5| M

0bLGHOGIGHOL ©IXYRS3E0d B.00535d0L bgeddm3zsbgemdoo 1365060l dg3609MHgdsms
535¢09900L BOB0INM-Egdbergrmaon® oblGodm@Edo (30930, 1980F.)
Institute delegation led by F.N.Tavadze at the Ukraine Academy of Sciences
Physic-technology Institute (Kiev, 1980)
Jeneramus unrcruryTa Bo riase @.TaBajse B pusuko-rexnonorundeckom uucruryre AH Ykpauns

(Kues, 1980)
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L5gMHMSTMOHOLM FgbzgMs 0L 3HMdIPPBY (Mdowolo, 2005§.)
Participants of the meeting on SHS problems in Tbilisi (2005)
Yuactauku MexzyHapogsoro copemanus mo npodiaemom CBC (T6mmmcu, 2005r.)

0ds-0bs 9-9 LsgMsdMGOLM Lod3mbowdo (ogmbo, Lsg®bygmo 2007.)
At the SHS-2007 - International Symposium participants (Dijon, France, 2007)
Ha 9-om MexzgynapozsaoM cumnosuyme 1o npobremam CBC ([wkon, Ppannus, 2007r.)
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0dL-0b 10-9 Lsg®MsTMHOLM LoddMmBbowdo (Lmdbgoo, Hobsdmmo, 2009%.)

At the SHS-2009 - International Symposium on SHS (Armenia, Tsakhkadzor, 2009)
Ha 10-om Mexzaynapozuom cumnosuyme 1o npo6aemom CBC (Apmenns, Ilaxkazazop, 2009r.)

0bLGHOGGHOL IEYRS30s BoMYdIBY ¥3M060L Bg(3609Mgdsms Bogombsenm®o
535009900 3G9 HB0EIBEHB  535¢. dMMOL 35BHMbmIb (30930, 2011F.)
Visiting President of Ukraine National Academy of Sciences, Academician Boris E. Paton
(Kiev, 2011)
B rocrax y npesugenTta Hannonanuoii Akagemusa Hayk Yxpauns: Bopuca Eprensesuya ITatoma
(Kwues, 2011r.)
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3000 053599 LogMTMMOLM Lod3MmboMdby (30930, 2011F.)
G.Tavadze at International Symposium in Kiev (2011)
I'.TaBazg3e Ha MexaynapogHoMm cumnosuyMe (Kues,2011r.)

Ceramics for Frictim
on BaC-MeE

Otar Tsagarei

b Tavadze Instibute of . .
Scxcoce. Thilis €
Foamall

0056 (353560900300 dMMOL, dMOEPYOOLS s Fmbsmglisgg Tslssengdols
39-17 LogE53MMoLer Lod3MBoIby (LEsddMeo, 2011F.)
O. Tsagareishvili at the 17 International symposium on boron, borides and related materials
(Istanbul, 2011)
O.Iarapeumsunu Ha 17-oM MexayHapogHOM cuMIO3uyMe IO 60py, 60pHAaM ¥ POACTBEHHBIM
marepuaiam (CramGyu, 2011r.)
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535¢€09903mb0 20MmM0 339L0E9Y, $936M-3MB3MbIEAEO oMM M535d9 S 3OMGBILMOO
300030 mb0583000 MMM J9610080 LsdsMmNZgEMls EYEYRs300L F9050gbemdsdo (2011F.)
Delegation of Georgia in Turkmenistan (2011)
Axagemuxk I''KBecuranse, wien-koppecmongent I.Tapaase u mpodeccop I'.OrnamBuanu B cocTaBe
nenerauvy I'pysunckux ydensx B Typkmenucrane (2011r.)

5@dIOAGSL (3965¢05) Mb03gMLOGYEOL 3OMBILMM0, dmfiobsgg Fologrgdols s
3936MmMa0980L sdMMIGMOO0L oMgdEHM®o 3560 3969060 LG MAMs© 0bLEGOGHWEGTO
(0mdoemolio 2012§.)

Hani Henein, Professor of Alberta (Canada) University director of the Advanced Materials and
Processing Laboratory (AMPL) visiting Institute (Tbilisi 2012)

ITpodeccop yrusepcurera Anbepra (Karnaza) B rocrsax B uacruryte (T6rmmcu 2012r.)
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360x9LMO0 9356 BbaMEH0830¢0 dmGOL, d3MmMmOEYdOLS s Bmbsmglisgg dslisengdols d9-18
L590053MOLM BOA3MBoMToL FMbHogds (593,3Mmbemenmenvy, 2014 §.)
At the 18 International symposium on boron, borides and related materials
(USA, Honolulu, 2014)
ITpodeccop JI.UxapTumsuiau cpeau yaacTHUKOB 18 MexayHaporoit koudeperIuu mo 60py,
6opugam u poncrsennsiM Matepuanam (CIIIA, lononxyry 2014r.)

Lllfﬂ

5.396009330 9gbBHAsb0L LogMmsdm®moliem Loddmbowdby (Fgdbogs, 3963mbo, 2014F.)
A.Kandelaki at Shechtman International Symposium (M exico, Cancun, 2014)
A Kaupenaku vHa Mexaynapoguom [llextmanosckom Cumnosuyme (Mekcuka, Kankys, 2014r.)
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35360905 0bLEBHOGHMGHOL oM,
Leisure activity

03l-3mbx39MHgb300L dmbsfoergbo ggwsmdo 1984f;.
Participants of International Conference on SHS in Gelati (1984)
Yuactauku xkoHdeperuuu mo CBC B I'eratu (1984)



0bLGHOGHMGHOL MsbsFIMMIgdo d9bgdsdo

3.396mgs, 0.3JoG0030¢0, 3.0a90v)5dg, 6.bm 308300, .(3b3900s60, Mm.Ermesdy
(306H39e» H0gd0) Jsbgomo 1965
Kakhetia, 1965
Kaxerus, 1965

0.050¢0539@0dY, 00.353565d9, 5.8500L0560, .39 glosbo,
8.65300830m0, 3.00m60dg (5gobods, 1979)
Avadhara 1979
Asanxapa 1979
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0bLGHo GG 30639000 B53BHMIMBOM §50MBYBOL —
000¢0L0-0530LMbol YMYEEIHOEO — MEIBI-0dOEOLO
dmbsfioengbo: 5.00gdgersdy, @0.155g35M9w0dg, 3.(35356Mg0dz0wo (1960)
Participantsof thefirst motor rally along aroute of Thilisi - the Mamisoni pass - Odessa - Thilisi
(1960)
YuyacHuku aBTonpobera Tonnmncn-MammncoHckumin nepesan - Ogeca-Tonnuncy (1960)

603mM§d0bcs (1975)
Nikortsminda (1975)
Hukopumunza (1975)
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Lowbsmo (1970)
Sighnaghi (1970)
Curnaru 1970

60300539900l Lsber-0mBgmddo (oo xobsodo, 1978)
Nikoladze house museum (Didi Jikhaishi, 1978)
Jom myzeit Hukonagze (Juzu [hxuxaunmu, 1978)
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Lombol 5356539
At dacha in Sioni
Ha maue 8 Cuonu
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B.053539 85303900056 3.053539 0056530930756 9MH0S5©
F.Tavadze with children F.Tavadze with colleagues
®.TaBagze cpezu gereit ®.TaBaz3e cpeAu COTPYSHUKOB

386390290560, B.00535d9 s 30T
G.Gvelesiani, F.Tavadze with doggie Bima

I'I'senecuanm, ®.TaBagze u Buma



00dogols 3mmbyg

UsdFmms 39(0m©To 0bLEOGHMET0 BMbI30MmboMmgds Lsdmdogsdm sz3ws330L Lsdlsbw®o,
6mdgelsg  byeddmgsbgemds  3GmBglombso mg8oggMo. MmBoEIM0  39MHOMEOIESE
33935Mx 039085 0¥ HMYM® MBS IMZJ39ML0Ys300 5GMINGOO 15305LbIOL ML,

Fi | —ywr T——

w

53O0 053©sLbAOL dmem©obdo
Waiting for nuclear threat
B oxxupanum aTOMHOrO HamameHua

©9H5dBH035300L 300390 5GMINGO 1s30sBIOL 909
Deactivation after nuclear attack

ITpomecc me3akTHBAIIY [TOC/IE ATOMHOT'O HATIAZIEHHS
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3935 MM0meo 330003535 1970 ferol dmegeo - m.cmgdmlgs®ody,
0.390(33599, 0. MbE0, 0.80450gM0dY, §.0053599, 3.093HM939¢0, b.BMm0dy
Seven of metallurgists (1970)

Merasryprudeckas ceMepka o6pasua (1970)

3939 MM0meo 930003535 2000 Farol 3g®los - s.00dgersdy, 3.09¢3M939e0, 6.5mody,
B.bmFmwsgs, B.006MH0x 658300, 3.050005d30¢0, X.JodoMody
Seven of metallurgists (2000)
Meramryprudeckas cemepka mogenu 2000

0005 6550 3360:0930¢00l bgenddmgzs69emd0m 0blEHOGHMET0 L3MGOEWMmo dmgsbo
39bogdms
Building sports field
CTpouM CIIOPTHBHYIO ILTOIAAKY



39230 gm0 Vs@gg9d0
Friendly cartoons
Jpy>Keckue Lapxu

360 (3535M90330¢00
Guri Tsagareishvili
I'ypu Ilarapenmsumm

B3960 050036 y39esByg 500Mg b 3503355 B 9350098005396 s LEIYEOSE
b BMEOS 509G Lado®mggerml 393b0gMYdms 535009300 93¢ -30Mgl3MbEgbEHOL
503qmsdo.

bGo@ MbmgLo LodMAbgo 33gMHMdgero
dglim m30M0dg 69aBs6 Bemodg
Beso Gotsiridze Nugzar Zoidze

beco l'omupuzse Hyrsap 3omuzze
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370 334HMd9E0

X 03996 Hodohodg

Jimsher Tsikaridze
Joxummep ukapuzse

3903330 IHoEbzgeo

39O (3023505
Karlo Tsomaia
Kapmo [Tomansa

Bes loguka MbI BCe Ciembie OJI0XH,

¥ OH JIJI HaC KaK JIAMITOYKa, KaK SPKU CBeT,
OH MCTHMHHBEI¥ IPOAYKT 3IIOXH,

a 6e3 IIPOAYKTOB - XKU3HU HeT!

39630 353Mbos
Domenti Gabunia
JomenTu I'abynus
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80bsg960 babbols
©oMLGEH@0
3o¢M> J9BHMmY3go
Valera Metreveli

Basepa MeTpeBenu



B3960 8gbdMHmol 3bo Faggdols 898cgy. )30y B.00535dg (539996, 1960)
Our soccer team after loss. Ttrainer F.Tavadze (Agudzera, 1960)
®yr60nHa" KOMaHAa mocie npourpuma, tpeHep ®.Tasanze (Aryzazepa, 1960)

39350H00L 06LEOGMEOL 9296sMEo FmbOsTNMYmS lsddm:
305600053300, B.bmFmesgzs, 9.396009w530, 6.DMm0dg, b.9Gsd60dY,
3.35965dg, X.§0doM0dy, 5.639009¢0dg, 3.09GHMI390, §.OMOMIGOOTY
“Legendary” brotherhood of skiers of Institute of Metallurgy
“JlerengapHoe” 6paTcTBO rOpHOABDKHUKOB VHCTHTYTa MeTayuryprun

Q0035 MHMAgEos?
‘Which of them Alik?
Kro u3 umx Anux?
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Bg®oLmSb
Feasts

3acTope
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0bLGoGEHOL 3399533030900
Fans of the Institute

bonenpmuky MHCTUTyTa

©@.000x3R0d300, b.4Mma0030¢0, 3.0049wsdg, 0.¢rMOMJoxsbodg, 8.89BsM830¢0,
0.8560505830¢00
L.Topchishvili, N.Gogishvili, G.Mikeladze, I.Lordkipanidze, Sh.Bezarashvili, I.Baratashvili
JI.TomaumBuiu, H.I'orumsuinw, I.Muxenagze, U.Jloparkunanuiae,
I1.Besapamsuau, Y. BapaTamsuanu

0.¢0MMJoysbody, 3.00dgwsdg (BgliEegmbols 9@ swIMaome Jo@babs, 1957)
I.Lordkipanidze, G.Mikeladze (Zestafoni Metallurgical Plant, 1957)
W.Jlopaxunanugze, I Muxenazase (3ectadpoHCkuii MeTa/Iyprudeckuii 3asog, 1957)



0.90003605, 3.998b03Z0¢0, 0.85(505330¢00, 6.985¢0MdEX0TZ0¢0
I.Zhordania, G.Meskhishvili, I,Baratshvili, N.Mgaloblishvili
N. Xopgaunsa, I'Mecxumswnnu, .Baparamsmnu, T.Mrano6aumBsuiu

b.Bbg0dy, 0.8505005830¢00, B.5dwEsdg
Z.Chkheidze, 1.Baratshvili, Z.Abuladze
3.Uxennze, Y.bapatamsunu, 3.AGynanze
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30MmMY0 509e5I30¢00
Giorgi Gabelashvili
I'nopruii I'aGenamsuin

553500530560, .0535d9, .96B5dsdg
A .Khvadagiani, L.Tavadze, G.Anchabadze
A.XBaparuauwu, JI.TaBagze, I Anuabanze
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Father with the son - with hope for the future
Orern 1 CBIH MBICJIIX O OyAyeM

»
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MAgOMLo 9936.00565880MIgemo Bs®omggeeml 993609690900
3MQ0 53599 1970F. 060369900 535¢09300b 535098030

Junior researcher Gogi Tavadze 1970 80060 0335d) 20156

Giorgi Tavadze
Academician of National Academy of
Sciences of Georgia - 2015

Miagmmit Hayynuii corpysuuk ['oru Tasagze 1970

I'moprumit TaBagze, Axamemux
Hamnmonanenoit Axagemunu
Hayx I'pysun - 2015
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