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AHHOTauuAa: B HacToameil pabGoTe myTeM aHajIW3a AMArpaMM COCTOSHUM COOTBETCTBYIOIIMX CHUCTEM H
KPUCTALINYECKOTO CTPOEHUSA KCIOJIb3yeMBIX 3JIEMEHTOB BBIABICHA BO3MOXXHOCTDH IIOJTY4YEHHSA IOKPBITUHA
Ni, Nb u Ta Ha anOMUHUEBOIl IOAJOXKE METOZOM 3JI€KTPOHHO-IydIeBOM TexHojoruu. IlokasaHo, 4TO
aKTHUBHOCTb AJTIOMUHHUEBON IOJJIOXKKHM M ee HH3Kad TeMIlepaTypa IIJIaBJIeHHSI CO3JAI0OT OIpeJeeHHBIe
TPYOHOCTA [JJIS [AOCTHDKEHHSA J>KeJIaeMOTO CUEeIUIEeHHA KOHJEHCAaTOB BbIIIE YKAa3aHHBIX MeETAJIJIOB C
amioMuHueM. B cBA3M ¢ oTMM ObLIM HaMedYeHbI HAIIPABIEHHUSA DKCIEPUMEHTANbHBIX KCCIeNOBAHUM [JId

JOCTHIXKEHUA ITOJJIOXKUTEJIbHBIX PE3YJJIbTaTOB.

VcTaHOBIEHBI  ONTHUMajibHble JHUAIAa30HBI TEMIIEpPAaTyp KOHJEHCAIuy, 00ecIeunBaIoUX
YIOBIIETBOPUTEIbHOE CIleI/IeHHe KOH/IeHCATOB C aTIOMUHUeBOH oz I0xKoi. [Ipu HaHeceHNMU HUKeJ OHA
cocrasisier 250-320°C, HMo6wus - 200-340°C, Tanrana - 200-320°C. CKOpOCTb UCTIAPEHUS ¥ KOH,EHCAI[UH He
auMuTHpyerca. [pn Temnepatype NOA/0XKNA HUXKE HUXKHEro npegena yxyAlaeTca agresna KOHAEeHcaTos C
NMoOAJ/I0XKKOW, a Bbllle BEPXHEro npefesna — pasBuBaeTcA peakTusHaa anoddy3na. B pesynbtaTe peakTUBHOM
anddysun B nepexoaHom noacnoe Ni-Al obpasyotca npomexkyTouHble coeanHeHusa NiAls n NiAl B Buae
MOPOLLKA, YTO BbI3bIBAET NOJIHOE OTCNOEHME KOHAEHCATa OT NOA/0XKKN. MpU HaHECEHUN HMOBUA MM TaHTana
NPOAYKTbl peakTusHoM Anddysnmn obpasytoyT KopobieHre, OXPYITYUBAHNE U PACTPeCKUBaere aTIOMUHHUEBON

TIO/IJIOXKKH.

OG6pas1bl, IOTy4eHHbIe IO Pa3pabOTaHHON TEXHOJIOTUU, MCIIBITAHBI HAa 3HAKOII€PeMeHHBIe H3TUOBI
mox, yraom *180° (pammyc xpumBu3HBI r=5 MM). B koHpgeHcate Hukens ToiumuHOM 30-35 MKM
TpeuuHOOOpa3oBaHe HaYMHaeTCs 1mocye 5-6 meperu6oB, HUIOOUS U TaHTaa TommuHoi 5-10 MM - npu 15-
KpaTHOM neperu6ax. Hu B ogHOM ciryuae He Ha6I0jaeTCa OTCIOeHHe KOHEHCATa OT MOZJIOKKH JaXKe IOCIIe

HapylIeHUs IIeJOCTHOCTU OOpasIia.

VsyyeHa MHUKPOCTPYKTypa M paclpefejieHHe TBEPAOCTH B IIOIIEPEYHOM CeYeHHU 00pasuoB. B
KOHJleHCcaTaX HuKed TOoMmuHON 30-35 MKM BBIABJIEHEI /IBe CTPYKTYpPHBIE 30HBI, OTINYAIONUINECT APYT OT
Ipyra o TBepoctu u okpacke. [Ipu yBenmueHun TonmmuHs KoHAeHcarta Ao 60-65 MKM, nepexomHast 30Ha

ncuesaeT, 4ITO MOXKHO CBA3aTh C YpaBHEHHNEM COCTaBd ¥ CTPYKTYPBI B KOHAEHCATE BO BpEMEHHU.

W3ydeHo BIMSHUE eCTECTBEHHOM TOBEPXHOCTH JIIOMUHUSA (OHA ITOKPHITa TOHKUM cioeM Al,O3) Ha
aJre3suio IOKPBITHH C IIOJAJIOXKKOH. YCTAaHOBJIEHO, YTO C IeiNbl0 HCKmoueHus BiaugHuga Al,Os; Ha
CTPYKTypoOobpa3oBaHMe NOKPLITUIA, HAHECEHHBIH B TOM K€ TeXHOJOTMYECKOM LK€ KOHJEeHCHUPOBAHHBIHN
TIOZCJION YMCTOTO AIIOMUHUA YXyZIIaeT afre3NOHHbIe CBOMCTBA HUKEJIeBOrO MOKPHITHUA C MOAJIOXKKOI, ITO
CBSI3SHO C 0Opa3oBaHMEM XPYNKOTO MHTEPMeTa/INdecKoro coenyHeHus cucteMsl Ni-Al Ha akTMBMPOBaHHOM
nosepxHocTu. MoAcnoi YNCTOrO aNIOMWMHUA yAyylWaeT CTeneHb CUenJeHMas HMOOBMEeBOro NOKPbITUA C
ANtOMUHNEBOM NOAJIOKKON, @ PN HAHECEHWM TaHTasla — OH CYLLLECTBEHHIO POJib HE MUrpaeT.

Mo pa3p360TaHHOVI TEXHONOTMN MNOoJslyd4eHbl BCECTOPOHHO HaMbl/IEHHbIE HUWKENeMm, HHMobMem wu
TAaHTAaZIOM MNOKPbITUA Ha aNOMUHUEBBLIX TEXHO/I0TMYECKUX o6pa3u,ax CNOXKHOW FEOMETpM‘-IECKOﬁ ¢OprI.
MoKpbITUA YA0BAETBOPAIOT BCEM OCHOBHbIM Tpe6OBaHVIHM, npegycMmoTpeHHbIX TEXHNYECKUMU YCN0BNAMN.




d) 9cbmgmdo

dmdblgbgdgaro/ Q0O YIol hoGo®gdol
Ne Jmblgbgdol Lomsyg®o
dmdblgbgdangdo OO ©S SEYOELO
1 |maogs Faafados, High temperature oxidation of |Colby-Sawier Colleje New London,
JEAXS Jymgeros, P92 steel and DADI coated with |NH, July 25-31. 2015
dobgogn mJ@mbsdgomo, high chromium content Fe-44Cr-
baabod bogsdgeo, 4Al alloy
09bg0b 393589,
0g0odyg@sb doa®sdgoao

Joblgbgdoms sbm@sz09d0
Jmzgdge  bodygdomdo  Iglfogmogmos  LHy-do  gdygdeggdoygao m@o  dgbsbmdol  ¢ydgd@y:
30390300 goeoso  PI2* o domomd@og  kgoswo  mgxo  (DADN**. gemaswo P92
3bmbognos, Amam®a  Iby@gomdgogao o (3M(3350Mds390g0  BgOoRe/do@mBgblod o
dobogns,  beganem  DADI 3o sbogno  gaoslols  dobognss,  Gmdgeroi  dg0dydeggl, GOmam®g
dgGoEmoMgdymo  gmmswols g3mbmdoyg®o dgdzgergeo sd@sboygam s ghHmboge yomgdmdo.
ol 5J3L 9bs@o gogdeml Jowsgo {bggol o Hgddg@odgmols gogergbols 500-750°C bmg®gddo.
@53 9booi gegdB@mloan®gdol gBomgdls s obsasMgdl dbodwo dy9ds Ggd3g@o@d s
odgl, @53 3o300mdgdagmos  domo  9939ddOmbols  gob@ol  dmmbmgbom,  dognosh
db0dgbgermgobos  gu@em  Jgo  Ao0bo®Eml s aoydxmdgbrgl  s@Lgdygemo  dosbogngdols
0dMIJOgamods ©s/ob dgoddbsls Lodo®m dobslbosmgdergdol dJmbg sbogo ologns. sdyge@ow,
domo@@9d3g@o@yagmo gobagolswdo Fobss@dogamdols s bobpsddggmdols gob@wols dobbom
P92 @o DADI-g0b ©0odbopgdgen 19dgdaggdbg oo@obogn odbs Fe-Cr-Al dgbswbmdbols ©oboggs®gdo

(M95JBoygeo g gdgbdom La s ol aoM9gdg), JOmdol dowseno dgdiggermbdom, gaogd@@Ombeyan-
Lbogyg®o  Bgdbogol  godmygbgdom.  dgbfogeoan  odbs  @obogo@ol  Lobijol  aogergbs

domo@@9d3g@o@Ramo gobagolowdo 99dgddol/sbsgo®ol goddangmdoby s owygboa olbs
sboggo@ols m3@odogoy@o Lobdg, @mdganoi hggbl dogd s@bgymo Bgddgds@ydgdobmgols (650,

700 s 750) s@ol 50-80 dog@mbol brg@gddo m@ogg dosbogrols sbsgs@olismgols.
9JL39603963 0L dgogagdds agohggbs, @md ol bodydgdo, GmImgdboi oRs@GYos Fe-44Cr-
4Al,  bobosmpgds  939mgbo  Fobsswdpgamdom  gobagolbowdo, go®g mdogg  dosbognolipsb
©odboEgdygmo sRSMSgo bodydgdo. Ybws S@obodbml, GmI  @gJBoymo g gdgb@ols Gmao
Ingdgmo  9Jb3gm0dgbBols  Bgd3g@odnmgdby  (650-750C) dgonome  o@  95dmogggms  ©
©sbsgo@ols golobs s ggmbmdogdo mgombsb@olomn La dgodengds dmgsEommmo  ©sbsgs@ols
dobenols ‘dgeggbogmdowsb.
* P92 gegmoswols dgoagbogmds, dsbydo %: C—-0.07, Cr—9.0, Mo - 0.50, Ni-0.06, W—-1.8, V-2.20,
Nb—0.05

** DADI-l dgeggboanmds, dsly@o %: C—3.6-3.9, Si—1.4-1.9, Mn - 0.4-0.6, Mg — 0.03-0.04




* Logodmnggeoml bobgadfogm doygxgdols ©s a@sbGgdol aomygdy
Loy gdagmo Lsdgisbogdm-ggeggomo 30mgJ@goo

JgbOgen gdgao 3GmgJ@olb ©550bsblgdols Tysdm

N olobgangds dg3bog@gdols 30mgJdob 30mgJdob (o0 mbM030

s®yobs s bodgibogdm bgenddwgobgemo | 9@y gdangdo | a@obGo, giEbmy®o
dododmyagbdols Jomomgdom 2056@30)

1 |obogno Iby@goendgogyo d. mJeamlbsdgoao [d. mJOmbsdgoao, |STCU. O6nacTb HayUHbIX
©obsgoMmydols dowgds - M5bdsdy, WHTEPEecoB YnpasieHus
06glAGogmo ». @d>00, HayuHbix Uccnenosanmii
2>dmygbgdolsmgols. 0. @ME5JY, BBC CLLA

b. 39bkodgogmo,
dobognomd3mebgmdols 6. gobmgemady
Jodo@ g gds

sliO g gdgemo g3 ggomo 3GmYgJBol doGomswo mgm@ogemo s 3MsJHoggeo Vg gagoo

30mgJdo  omgoeolfobgos  L3gzoseg®o  3mblbE®ydEool  sargdobolisgsb  @sdbowgdiemo
6039 Dol ymggendb®og osgs@mgsl boggmom, bomdoydom ©s Fob@omom. 3Mmgddol Gomye gddo

999 doggdygaos @ommbgdol smGmJegdols ©s m@mJaols bsgswol dgdpamdo gmbogblsiools
aboom  obogadgbol  domgdol  Ggdbmmmpos.  goblabwgdymo s sbadymgdyeos
®9939O53 YO0 0535bmbol  Jggos o byws  Ggd3g@s@dgmo  bpg®gdo, @o3  odaggs
©o©g500  dgogal. ©owygbognos  senydobol  bgosdo®mbyg dybgddogee  s@Lgdymo  senygdobols
oJbools  gogangbs  Boboms  [omdmdboli 3OmEglvy. GgbBagbmlE® YA YO ymo  sbogrobom
2obLobegdgaos  dglsdsdol Lol gdgddo Igomgoyg@o gobgdol [o@dmdbols Jodmdgdo ©o
om0 mogosb  s3omgdol gbgdo, o3 syEomgdgmos  badolbosbo  @sbsgomols dolowgdoe
©obsgod@ls o  @gydgddgl  dm@ol  Logggomgbo  sdgboydo  mgobgdgdom. dgdydoggdygero
A9dbmemaoom dowgdymos wsdgggmols dogd Infmegdgmo bobsbol Jobgogom ©sdbswgdyero
sendobols  bo3gmmdgdby ymggandb@ogo boggarol, bomdoygdolbs o GobBomol sbsgsmgdo,
@@ gdoi ogdogmyomgdl Bgdbogyg@o 3o®Mmdgdom (oygbgdaem dembmgbgdl.

2. ba3bbIgerem Fo@mdmgdols s shogro Ggdbmmmporg@o 3Bm3gLgdol dods@o g gds

Lodg3bog@m gOmgyeols bgemddwgobgmo: 3Gmygbm@o gobogr jm3sa godgoeo

bodg3b0gam gOmgymols 39ALmbogy@o dgdowagbamds: 7




* 3990000 35(30900:
5) boJodmggeomdo

LEoG0gdo

bEsGool Lomsy@do, Ja@bogeol/ aodmzgdols

g 239009500
Ne | 533m@0/ 53¢™m@gd0 | gy@bogoly/ e gdaeols J@gdgmoly 50300, Bomrgbods
slobgangds 6390 2>dmI(39d@mds
1|3, jo3sgngodgoao, >OI>@ Y@l yerobgo 2 (33) ndogolso 27
6. dI9denody, sbogno 1Jgdgdols
b. Bodo@edy 3odmygbgdomn XII-XIV
™. 3oMd5J5dy, Qo 960ob, dolo
@. doJ@sdy. bo@olibols

3o999xmd9Lgbdols dobbom
3L ,,09bmsgols
go@sol® 306mdgddo.
B®obL3mAE0 ©s
do6Jobomddgbgdenmds

Sbm@sEos: gl A3 ,,egbmogol Go@sol®  30®mdgddo  @gomobgds g gdBo®gdymmo
gomoswo 3d3-0l 206330390 LY®ox0 2530396000, o3 @Ml Los@do@dy®g gmeswols Loddgo3g
0bOPgds o 3EsliGogndmds IEodMgds. Gmesdo bobdomdswol Jgdggemdsd (<0,22%) o
bobdo@dowols  gdgogomgb@ds (<0,43%) aodmdoibs hols@o®gdger  mg@d e ©sdydoggdslmsb
o353do@gd o Lodmygamggdo ©s PbOYbggarym  s@doGy@ols oMo Jgoyuwgdsmds  Lsggang
30000698do.  bohggbgdos, @M bmopamobymo s@do@Gy@ol G@gggol  GeGsmyg@o  (xody®o)
9690205 3b0dgbgenmgbo® omgds@gds mg@Igmse sdydeggdygeolisl. 1433 s 1283 bmdm@gdols
M350l 9793900 aerobgolols aodmoygbgds bLodEymo asbol mgdaldg@dogg aowro. aaobgols
sbgmo Ljgds o® odgrggs dmde-b (oo B gddgts@y@geo  mg®@dmdgdsboiyg®o  ©sdydaggdols)
30m3gbol dodmgol  bodgoggdsl, @ols aodmE s@o@ydol LoddgzoEol aobdslmsb gohmsw
J0dgds  dobo  3enslGogy@mds.  dJmde-l  3OmEglgdol  bsds@mogom  dgdmmsgsbgdyeos
ao0bgol  sbogno  Lijgdgdo. o3 bjgdgdbom ganobgs dmogdwgds XII-XIV  aoemgdby, @mdgmoms
5030 gdl s om0dMgdol Igyagergmse Loko®mgdol dgdmbgggedo 0g0ggogb IX-X s XI-XII
2O go0. 33OMd0oMgdYmos 28 s 2533 bmddgbol oM@ y@ols aeobgs ©s wogodbodgdyeos
03930 AmEsmydo  gbgdaool gmomgdgdo, o3 28-9 ©o 25-9 bmddgdolsmgol dgowagbls
gbododobo 1900 ©s 3000 wxegenl. gL odol Iohggbgdgeos, O®MI  ©grm®IsEool  sbogn
gangol  3b0dgbganmgsbo  ganoano  dgodgm  LE®YJB @0l hodmyseodgdsdo.  Lodmamm
oliggbgdobomgols Logko®ms swbodbyemo 30miEglgdol ofg@omgdomo  dgLfogems. sdobomgols
Lododms XIII, XIV, XV, XVI 9x69d0l 53d0oggdol dgagers (gob@wogno Loddansg®ggdbom ©s
bolRo dobslbosmgdangdom). ganobgol Ljgdol dgEgenol gogasm, FOomdol Fob gmeswools
LEAOYJAa®sTdo 0dbgds RMoxdgbBodmgdygmmo >gLRgbodo, Go53 [OHNMds-mg00ImIggdols dgdmgy
9bO9bggegmgal s@Is@g@ol Lod@goaol gob@wsl 3esbEogy®mdols dgydEodgdbamse. gl go




sbogro LEA®oGgaool Logydggaos.

2 P. I'BeTaa3e, APXUTEKTYPA MLXETCKOTO 1-2 Tounucu 5
[»KBapu 1 BONpPOCHI
C. KaHawsunmn NPOMCXOMKAEHMA
naTUKpecTtoBoro ¢nara

py3nun. Keanu

Sbm@BsE0s:  LEs@osdo  pobbogoygmos  Jo@oge  s®F9BoJHgoby  godmbobymo  bydxg®osbo
Lboddmearogs. yggeoby dbodgbganmgobo god@os ol, @md Igbgmols xgo®o bymxg@osbo bjgdols

dJobggom  os@ol  oggdygmo.  odol  ogds, OmI  LoJo@mggmmlb  byomxg®osbo @™
Aod3@m0gMgdobasb s@ol  godmmgdbygmotd 5@  os@ol  doGmgdygeo. 500 Faoon gROM  sGY
Igbgmsdo byoxg®osbo s@Jodgddmbogol Gods®o ogm sygdgeo.

3 P. MBeTaase JdpeBHerpysmHcKas 1-2 Téunucm 4
andasuTHas cuctema u
HeKkpecckue
apxeosiornyeckume
NaMATHUKU MUCbMEHHOCTHU
py3nun. Ksanu

SbmBSE0d: LEs@0sdo bohggbgdos, MM Jodmygmo sLmdmsgdymo sbdsbo ganobolyg®o g3mdols
dga 05, @Mdgebg3 exoloMgdymos dsbommby@o SLEOMbmdoym-som gbps@yeo
3505393 9d0. 5@ JgmslB®Embmdoymo 33eng39d0m olEYO©gds, @mI dg. §. 284 Fgaols dgJdbogoo
040 5bd5byg@0 SLAMbmdogeo ©sdfgdhemds s 0dgdogeo Lobgedfogm, Omdgdlsi 2017
(9ol 2300 geno glGgeogdsm.

* 3996a035(30900:

0) yibemgmdo

LEo@ogdo
bEsGool Lamsy@o, J9Obsaoly odmzgdols Grodols
Ne|og@Bm@o/ s3dmegdo|  gyodbogoly/ g@gdoyeols 3g5@ol S 00, 2{3‘] Qg 065
slobgagds 63360 20dmM3(393@mds SORGHOCS
1| Kawakawsuau I. B. |Pa3paboTKa MHHOBALMOHHOM 7 Mocksa 2
TEXHO/I0rMM NPOUN3BOACTBA
ctann. Metannypr
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yepes CTa/feBbIMYCKHOE OTBEpCTMe, OnbiTa 06paboTKM CTain B CTafepas/IMBOYHOM KOBLUE a30TOM M
WaakoobpasyloWmMMN peareHTammn Yepes pasNMBOYHOE OTBepcTve wWwubepHoro 3ateopa paspaboTaHa
WHHOBALMOHHAA TEXHONOMMA BbINNABKWU, PackUcaeHus n 06paboTKM cTann C NPMMEHEHUEM TOJ/IbKO OAHOro
arperata BMecTO [ABYX JOPOroCTOSLMX — CBEPXMOLLHOM JyroBOM CTafennaBW/bHOM Neyn W arperata
BHene4yHon 06paboTku cTanm.
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Lodgomgbdom,  bobmdols  JoEygmmdsdo  Bgddg@s@dy@ols s  Jodoygdo gy gbogomdols
200m5bsd@gdom, Fowols Fo®dmdJdbgaro  3md3mbgbGol @ods@gdom s  Jggdmesb  0bg@@ o
soMol  dgog@gom.  ©bmdolols  3ogbg-wydgeo  obdgds o  owg@gds  3o@ggmswo  Fowo.
0b9OB Yo s0M0l  J39dmesb Dgdgegs bo@Eogmegds gmomol 3Gm3gLdo dbs gmaswols
2obgobagol,  @ga0Mgdol, abymay@sgool, ©grmbgm®obsgool ©s  Fgddgasd ol  ©s
Jodoydo g gbogomdols d3mdmggbobsiools Jo@oe geny@s. 3 dJmfymdogmdol s dgmmeols
aodmybgds  YbOYbggamygmgl  dopsgro  bodolbol  gmaoswols  dogdsl, ©@bmdol  ds@om
989JO9OM5L s gmmswols [oMmdmgdol badxgdol dgdio@gdsh.

3. B30 mommbgdol dgHog ool dodsBmnmgds

bodg3bog@m gOmgymol bgaddwgebgeo: 3Gmgglommo mds@ dodsdy
bodg3b0gam gOmgymols 39OLmbogy@o dgdowpgbamds:

Lo 3Omxgle®gdo: 9
SbmE0M oo 3GMRgLemc gdo: 2




* 3990000 35(30900:

5) boJodmggeomdo

LRo@0gdo
LEsGool Lomo- J@bsgoly/
dm3gdols
>g@ ™G0/ 90, Juebo- 6200690 2396©9500
Ne S 00,
53-M®gd0 ols/ g gdgenols BIGHISH I A5mMEgbmds
30069 Lol 3O 9o Y QoD T od ©9
©abobyagds bmdgdo 0o0MPGITAROS
1 |, amaohsdgoao, [dg@ommydaogao  |,9b90y00° ndogolso &g 132-135
0. 39933599, Fogdols
5. 38305Tg0emo0 | 30330bgbBms Ne2 (974)
sJBoydmbdols 2015
350 9d5@ 03960
3odmmgas ©o
F9eaa9d0b
db39@0d9bHgaro
‘dgdmFdgds
Sbm@oz00

bodO™MITo gobbognyaos Fowols 3md3mbgbBms o>JBoydmdols godmmgms .39799Gmg0L
dgmmEon. opagboaos Fowol m3@odsgny®o dgoagbogmds, Gmdgemo
9bO9b39e0gmgxl go@swols gOHMEAMYms IRMLbBmASE00Ls s WIbymay@sgosl.
ho@o@mgdygemos dgogagdol domgdsBogg®o dgxsligds s@sf@xg030 Mga®glools
dohggbgdaosbo s bodolbmd®ogo Jmgmom, sa®gmgg 353mygbgdaros @sa®sbgols
©> boy@dmboli LoobGg@M3mersiom dgmmeo.

Fomdmoagboanos aomgemol dgogydol Loggydggmbyg ho@omgdygemmo 9Jb3gModgbdsm o
390959%0-

* 199360900 GmdYdgool 39TomdsTo BmbosFomgmds

5) bado®mggenmdo

dmdbligbgdgano/ Q@Yo hoGo®gbols

Ne doblgbgools Lomsy@o

dmdblgbgdangdo OO ©S SO0

1 [8m3bligbgdgemo : OBTAINING MULTICOMPONENT Innovative Technologies in




0. Sh. Mikadze, LIGATURES DURING Metallurgy and Materials
0)06003@)00(4)360: METALLURGICAL PROCESSING OF Science
B. G. Gogichashvili, INDUSTRIAL WASTE FOR ITMMS - 2015
T. I. Buchukuri SECONDARY TREATMENT OF LIQUID |International Conference
STEEL July 16-18, 2015, Thilisi
AHHOTaymA

B Hacrosmiee Bpems B I'pysun B #OCTaTOYHO KPYIIHBIX KOJIMIeCTBAX HAKOILJIEHBI IIPOMBIIIIEHHBIE OTXO/bI
MeTaJTypru4ecKoro, XMMUYECKOTO ¥ TOPHO-060raTUTeIBHOTO IIpou3BoACTB. OHM YaCTUYHO
CKJIAIPOBaHbI B MeCTaX PyHKIHOHUPOBAHNA [eliCTBYIOMNX 1 OCTAHOBIEHHBIX IIPeAIIPUATHH, YaCTUIHO
IIPOCTO Pa3bpOCaHbI IO TEPPUTOPUU IIPOMBIIIIEHHOTO PETHOHA.

ITpakTruecku Bce OTXOABI XapaKTepU3YIOTCS COZepKaHNeM BeChMa JOPOTOCTOSIINX IT0JIe3HbIX
KOMIIOHEHTOB B TOM MJIM MHOM KOJIMYeCTBe.

Meramryprudeckoe 0OCBOEHHE TaKMX OTXOJIOB ITO3BOJIAET PellaTh HECKOIBKO IIPOOIeM:

® pacmypeHue ChIpbeBON 06a3bl IPOMU3BOCTBA KOMIIEKCHBIX CIIIABOB U JIUTATYP,
® CO3/jaHUe ITPOU3BOZCTBA MHOTOKOMIIOHEHTHBIX CIUIABOB U JINTATYP,
®  OUIyTHMOe YJIy4lleHUe SKOJOTUYEeCKOH CUTyally B IIPOMBIIIIEHHBIX PETUOHAX,
®  YTHWIN3AIUA MPAKTHYIECKH OPOCOBBIX IIPOMBIIIIEHHBIX OTXOZO0B IIO3BOJIAET IOTY4aTh AepUIuTHbIE
KOMILIEKCHBIE JIUTATyPhI C HU3KOi Ce6eCTOMMOCTBIO, UTO ITO3BOJIAET CYIIEeCTBEHHO CTHMYJIMPOBATh
pasBUTHe MaJIOro OU3Heca.
Llenu HacTOAmE!H PaGOTH MOXKHO CHOPMYJINPOBATH CIEAYIOMKUM 00pasoM:
1. Wnentndurkanus oTX0ZOB METAJLTyprUYeCKOT0, XHMUYECKOTO ¥ TOPHO-060TaTUTETBHOTO
IIPOM3BOJICTB.
2. PaspaboTka TeXHOJOTUH IOTY4YeHH U3 JaHHBIX OTXO0B MHOTOKOMIIOHEHTHBIX JIUTATyP CO
CBOOOHBIM BapUPOBAHMEM COCTABA.
3. W3sydenme TemnodusnuecKUX MapaMeTpPOB IOTYYeHHBIX JTUTATYP.
4. Hcnonp3oBaHue IUTATyP AJIA PACKUCIEHU, JETUPOBAHUA U MOSUDHUIIMPOBAHUA KUIKOM CTAIH.
Jl1s pemeHus MOCTaBIeHHON 33aYy HAMY OBLITY H3YydYeHBI:
® IIJaM IIPOM3BOJCTBA DIEKTPOJIUTUYECKOH IBYOKHCH MapraHIa Ha PycTaBCKOM IIPOM3BOZCTBEHHOM
o6bemunennu A30T,
®  «XBOCTHI» OOoTrameHusa 6apuTOBOi pyAsl Kazperckoro ropHo-o60raTuTeIBHOrO KOMOMHATA,
e  IIaMBI IPOM3BOZCTBA PeAKUX METAJLIOB,
® B KaueCTBe BOCCTAHOBUTEJIA PelleHO ObLIO MCIIOIb30BATh OTCEB AIIOMUHUEBOM CTPYKKU
BTOPHYHOT'O IIPOU3BOACTBA I[BETHBIX METAJLJIOB.
B npezcraBienHoi paboTe Oblia MpoBejeHa UAeHTU(DUKAIUA BBIIIEYKAa3aHHBIX OTXOJ0B C TOYHBIM

ollpefie/IeHUEM UX XUMUYECKOTO U (PpaliiOHHOTO COCTaBa, KOIeGaHUs COTepKaHusa B HUX IIeHHbBIX
KOMIIOHEHTOB B 3aBUCHMOCTH OT MeCTa M BpeMeHH CKJIaJUPOBaHUA U UX (PaKTHIeCKOTO 3amaca.

Bsiu paccyuTaHbl panioHaIbHbIE COCTABBI WINXT AJI aTIOMHHOTEPMIYECKOro mporecca. OnpezeneHs
TEIVIOTEXHUYIECKNE XaPaKTEPUCTUKU IMIUXT U PaCCIUTAHBI TEIIJIOBBIE 0aIaHCHI IIJIABOK B PA3JINYHBIX IT€YaX.
[TorryueHHbIE MHOTOKOMIIOHEHTHBIE JIUTATyPhI COAEPKAIM eIl CIIEKTP BeChMa LIEHHBIX 3JIEMEHTOB -
Mn-Si-Al-Ba- Ca-Mg-Ce-Fe.

B mamHO# paboTe GBIIN M3yYeHBI PACKUCIUTENbHASL CIIOCOOHOCTD ITOTYyYeHHOH JIUTaTyPhl, BOSMOKXHOCTb
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KCIIOJIB30BaHU ee NI pahUHUPOBAHUI U MOTU(DUKAIINY CTATIH.

OKCIIepUMEHTHI ITPOBOJUIIICH B BBICOKOTEMIIEPATYPHOM ITeYu COIpoTuBieHus Tammana. Cranp
PACILIABIIAIN B QTYHJOBOM THTJIE C OTKPBITHIM 3epkasioM MeTasuaa. [lo gocTiwkenuu temneparypsr 1893 K
XKUITKWH MeTaslI BRIIEP>KUBAIM HEKOTOpPOe BpeMs, Opasu poOy u 3aTeM BBOJUIH JIUTATYyPy B KOJIUIECTBE
(0,1-3,0)% BmyBaHMEM B HIDKHUE CJIOU METaJUIMYECKOTO PacIlyiaBa.

PacmaB BerepsxuBanyu B Teuenue 10 MUHYT 114 paszmeleHUA CJIOEB MeTajlla U IIJIaKa, 3aTeM OTOMpaId UX
IIPOOBI.

Oco060 oT6OHpanuch MpoOkl AJIsI OIpeeeHUsI COLEPXKAHNSI HeMeTaUTMIeHCKUX BKIIOUEHUH CTalIu 0 U
mmocjie 06pabOTKY TUTATYPOH.

CpaBHUTe/bHbIE IIJIABKY IIPOBOAYIIKNCH ITyTeM 00pabOTKU TOM JXe CTaIl CMeChi0 KOMIIOHEHTOB,
WHIEHTUIHOM COCTaBy JUTATYPHL.

AHanu3oM pesyIbTaTOB IIPOBEEHHBIX DKCIIEPUMEHTOB OBLIO YCTaHOBIEHO, YTO IIPHU UCIIOIb30BAaHUU
MHOTOKOMIIOHEHTHOH JINTaTyphI OBLIa ZOCTUTHYTA BEICOKAA cTeneHb Aeokcumannuu — 30-85%. Ocobo
He0oOXOIMMO OTMETHTH BBICOKYIO CTelleHb Aecyabdypanuu — fo 30-75 %. Ha cpaBHUTETPHBIX IIJIaBKaX 3TH
IIOKa3aTeIl COCTABUJIA COOTBeTCTBeHHO 55 1 45%.

ITo cpaBHEHMIO C UCIOIB30BaHNEM CMECH KOMIIOHEHTOB KOJIMYIECTBO HEMETAITNIECKUX BKIIOUeHUH
cumsuiock Ha 20—40%

Taxum o6pas3omM, OLiIa IOATBEPXKeHa BEICOKAI 3P GeKTUBHOCTS 00pabOTKY KUKOM CTalIu

BBICOKOAQKTHBHOW MHOT'OKOMIIOHEHTHOM! JII/IFaTYPOfI.

2 |3m3bligbgdgeo : DETERMINATION OF Innovative Technologies in
Z. Simongulashvili, SILICOMANGANESE OPTIMAL Metallurgy and Materials
0565533 M@ gdo: COMPOSITION FOR INCREASING Science
B. Maisuradze, EFFECTIVE USE OF ITMMS - 2015
G. Qurdadze, MANGANESE International Conference
I. Maisuradze July 16-18, 2015, Thilisi

AHHOTaUMA

B HacToslel paboTe 6bia nocTasneHa 3a4ava onpeaeneHna onTMManbHOro cocTaBa CMAMKOMapraua ans
nosbiweHna 3GpHeKTUBHOTO UCMO/b30BaHMA MapraHLa.

3 |G. Kashakashvili ENHANCED LADLE-FURNACE FOR|Innovative Technologies in
SMELTING AND CASTING STEEL |Metallurgy and Materials Science
ITMMS - 2015

International Conference
July 16-18, 2015, Thilisi

AHHOTaUMUA
B aaHHOM paboTe npeacTaBaeHbl AaHHbIE MO YCOBEPLUEHCTBOBAHMIO MEYMN-KOBLUA 417 BbIMN1aBKU
BbICOKOKAYeCTBEHHOM CTa/IM M NOCAEAYIOLLEN ee Pa3X/IUBKU.

4 |T. Tsertsvadze, LIQUID STEEL TREATMENT WITH Innovative Technologies in
B. Gogichashvili EXOTHERMIC Metallurgy and Materials Science
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SLAG-PRODUCING MIXTURE ITMMS - 2015
International Conference

July 16-18, 2015, Thilisi

AHHOTaUMA

B HacToALWee BpemAa B MeTannyprmm KaeuyCTBEHHOW cTanu onpeaenakroliee mecto 3aHMMaeT BHeneYyHanA

06paboTKa, 0gHM M3 METOA0B KOTOPOI ABAAETCS 06paboTKa MKUAKOW CTasIn 3K30TEePMUYECKMMM

LWNaKo0o6pasyoLWLMMN CMECAMM.

5

N. Tsereteli, RECOVERY OF SPECIAL Innovative Technologies in
K. Tsereteli, COMPOSITION Metallurgy and Materials Science
M. Mshvildadze MANGANESE CONCENTRATES ITMMS - 2015

FROM THE CHIATURA LOW International Conference

GRADE ORES July 16-18, 2015, Thilisi

AHHOTaUMA

B AaHHOVI pa60Te npeacrasaeHbl AaHHblIE MO BOCCTAaHOBNEHUIO MapraHueBbliX KOHLEHTPATOB cneunaabHOro

COCTaBa, NOJIY4EHHbIX U3 6e,£l,HbIX YNTAYPCKUX pya.

6

N. Tsereteli, OBTAINING MANGANESE FERROALLOYS
K. Tsereteli, FROM
M. Mshvildadze SPECIAL COMPOSITION CONCENTRATES

AND PRODUCTS

Innovative Technologies in
Metallurgy and Materials Science
ITMMS - 2015
International Conference

July 16-18, 2015, Thilisi

AHHOTaUMUA

PaboTa noceALlWeHa NOZIy4eHUIKO MapraHueBbIX cbeppocnnaBOB M3 KOHLEHTPATOB U NPOAYKTOB CneLlnaaibHOro

cocTaBa.
*LoJo@mggmmb Lobgedfogm dogxgdobs s 3@sb@go0l ao®gdg
gL g gdagmo bsdgisbogdm-3gamggomo Lodyndomgdo
398300 aomgomolifobgdyemo ©s
gLy gdgeo Lodydoml slsbgmgds bodygdomls Lodydoml
Ne 3936090980 om0l ©o Lodgibogdm bgenddegsbgaro ‘dgalbO g gdem gdo
Jodo@mnygagdols domomgdom

1 390> 96a00l ©mBm@sbRyg®ols 300mx9bm@0 M JBHMOS6Fgd0:

3Oma@sdom dogo @ommbgdol Ig@seoydyools mdo® dogody Ngdo X om05dgogro

dodoOm e gdobyg do@gdyamos m@o
©MJBmOsbGHo gowswol Fo®dmgdols
aobb@om.

0m@bogg bgdogdody
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bodygdomls Lodydoml

Lodydoml slobgangd
2 PTGIoMD ROBOLIRYOS bgenddegobgero ‘dgabO g gdem gdo
9B @00l ©mJBM@OSbE Gl 300mxg9bm@0 OmJBmasbGo
30myAs30m o530 @ommbgdols IgBsmgcyools
Jodo@mgagdsbg dJowgdygmos gHmo bighad 3mbs Jydosdy

©MJBmO56R0 BgMmIgbsbmdgdols bodmby gewsdgogo
Fomdmgdols aobb@om.

4. wommbms {bgg0m ©539Toggdol dods@mymgds
Lodgbog@m gomgyeols bganddwgebgmo: 3mgglmmo by@msd @mdlbady

bodg3bogam gOmgymols 39@Lmbogny@o dgdowagbamds: 6

II. 1. 3xdaogsi0gdo:

5) bado®mggenmdo

LRo@ogdo
b b U , 313(43609'\“01)/ P a90ls
o m() 0 oQgno,
53B™MA o0 JIOLORO Y GHITIR 309090l YO O5m©gbeds
slobgagds B30 3093399 mdsS
1 |C. MeGonus, Hccnenosanue cui yaap- Ne3(60) |Towmmmcu,2015 5

C.Yareuursuam, |HOTO B3aUMOTENCTBUSA B
. Nzn. IT'TY
II.MmBuaganse |raaBHOM JMHMWK aBTOMA-

THUYECKOTO TPyOOIIpoKaT-
HOTO cTaHa. [Ipo6remsI

MEXaHUKH.

AHHOTaymA

MpuBeaeHbl pe3ynbTaTbl MCCAEA0BaHUA AUHAMMYECKUX ABMEHUI B [1ABHON ANMHUM
aBTomatcTaHa TMNA400 PycTaBcKoro  MeTalllypruyeckoro  KombuHata, 0B6YyCNOB/EHHbIX
nocnenencTeMeM yAapHOro 3axsaTta M/b3bl BaJKamMu CTaHa (MMeeTcsa B BMAY BTOPUYHbIN 3axBaT).
MoKa3aHo, YTO ANA CHUXKEHUA AUHAMMYECKUX Harpy3oK B TPAHCMUCCUM CTaHa LienecoobpasHo

obecneunTb YyCnoBuA CHUXEeHNA CKOPOCTU U3MEHEHUA ynpyroro MOMeHTa y4aCTKOB Bas10npoBoaa,
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YTO MPAKTUYECKM LOCTUMKMMO YyBEIMYEHWEM UX NOZATAMBOCTU. C 3TOW Ue/blo cneayer BBOAUTL B
rNaBHYI0O NIMHWIO CTaHa YNpyrue 3iemMeHTbl B BMAe ynpyrnx mydT C 3apaHee onpeneneHHbIMU
XapaKTePUCTUKAaMWU. ITO NO3BONUT YMEHbLUUTb BAUAHME YAAPHOIMO B3aMMOAEWCTBMA Ha AMHAMUKY
rNaBHOM AMHWUM aBTOMATCTaHa.

J9Obogooly/

s LU , d dols
g 0 9dma@0 0gDO,
53B™M@9d0 JIOLOERO Y gOITIR 3@ gl YO oM gbmds
slobgagds 63360 20dm3(393@mds

2 |Hosapze O.A., M3rOTOBJIEHUNE N No2(496) (T6unucu, 2015 5

34%unbua N.pP., MCCNEOOBAHUE

Wsp. ITY

MeboHua C.A,, KABE/IbHbIX *XE/TOE0B U3

Oemetpaaze A.T., |PUBPO-BETOHA. Tpyabl

lforonagge I'.M. rmy.

AHHOTaymA

PaccmoTpeHa TexHONOTMS W3rOTOBIEHHS KaOelIbHBIX >KeI000B n3 (¢ubpobeToHa.
ITpennoxeHa MeTOAMKA OIpefie/ieHUA UX pasMepoB. PacueT mefiCTBYIOIUX HAarpy30K BBIIIOTHEH
YcraHoBieHo,

Ha IIpUMeEpe Keynoba KOHKPETHBIX Pa3MeEpOB. 9TO IIOJy4YE€HHBIE ,II;aHHOfI

TEXHOJIOTHEN Hn3neansa MOKHO MCIIOJIB30BATh B IOPOXXHOM CTPOUTEIBCTBE.

II. 1. Lsdg3bogdem Bm@ydgdol 39TomdsBo dmbsFomgmds

5) boJodmggermdo

. dmdblgbgdgaro/ b lgbgdols B0Ogdol ho@omgdols
dmdblgbgdangdo bomago OO ©S SO0
1 [3. doogodgomo-  [@oosay@o Lbog@msdm@obm 3mbyg®gbios ,,0bmge-3099®0
sbomgansgs, 49030l 3900mol|Hgdbmmmaogdo dg@smmygdaosdo
l. dg6mbos aodmygbgds. ©odslo@omdmbymdsdo™ - mdogrobo, 16-18 ogenolso,
2015.
Sbm@sos

aobboanygaos  Goposgy®o  dgogol dgomeol godmoygbgds dobgobom-3dgbgdermdbdsdo  Gmyao

}madol

©g®dLodgB@oyero

B gdol

539 doggdolomgol,  AmIgams

odbogds

@onmblok®gan hodbgdby o®og3mbmdoy@os s ©sgogdoMgdymos @ommbol 360dgbganmgsb
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b5 3oMg0msb  dyg@dydganols  Lobom. s@bodbyenos, @md o3 Jgmmel  049bgdgb  Sa®9mgy
d9Boda 050, 3g@dme doangdol (30350 aenobgol bosd]@mgddo, dogrbsdbowgdol swogols
30m3gbobsmgol  Jmdbswgdobasmgols.

dmdblgbgdgaro/ BmOgdol ho@omgdols
Ne dobligbgdol Lomsy@o
dmdbligbgdangdo OA 05 SO0
2 |3 geoosdgoeo, @ go@yg®o mydgeols Log@Omsdm@ole 3mbyg@gbios ,,0bmgs-
L. dgdmboo. dogang  Jbgenols sbogoo

(30900 Bgdbmemaogdo dgBowydyosdo ©s

mblR® 00
JbbOGIG dobogomd3mbgmdsdo™ - mdognolo, 16-18

ogeoolio, 2015.

Sbm@o0s

dmgdgeos  Ggomy@o  ydgaols Jmgemg  Jlgeols sbogro  3mblE®Y3os, Gm-3geoi
5390905 g gdB®megdol  Lsdggmbgowom dgg@mgdol  Lgdobg. sblgmo ULgdol godmygbgds
9bO9bggaymgal gagdd®mgbgdyool bodyxol dgdEomgdsl (2,5-3)-x96.

d) 9Ebmgmdo

dmdbligbgdgano/ BmOgdol ho@omgdols
Ne dobligbgdol Lomsy@o
Jmdblgbgdangdo OO ©S SO0
1 |B.M.Knauamsumm, CpaBHUTEIBHBII aHATU3 PyI0BOC- XII-as HayuHO-TIpaKTHYecKas
T.M.Hatpnamsuny, |CTaHOBUTETBHBIX ITeUell paBHOU koH¢epenuus “Hayunsie mepc-
C.A.Me6Gouus MOILIHOCTH Ha camMocmekaromuxcas u  |[mextuBbl XXI Beka. ” 19-20.06. 2015.
rpadUTHPOBAHHBIX 3JIEKTPOJAX Hosocubupck, Poccus.
AHHOTaUMUA

[TpuBenen cpaBHUTENBbHBII aHAINU3 PYJOBOCCTAHOBUTENbHBIX Iledell paBHOH MOIIHOCTH IIOKa3bIBaeT
¢ rpadUTHPOBAHHBIMU DJIEKTPOJAMHUU C CaMOCIEeKAoUMHuCS diaekTpojamu. IlokasaHo, d4Tro mpum
IpUMeHeHUM TIpadUTUPOBAHHBIX 3JIEKTPOJIOB SHepreTMyeckue IapaMeTpsl HAMHOTO YJIy4IIaloTCH,
TIOBBINIAETCS €CTeCTBeHHBIN KO3(QUIHEeHT MOIIHOCTH, YMEHbBIIaeTCs BpeMs IUIABKH, IIeYb IIOIydaeTcs
KOMIIAaKTHOM ¥  yZOOHOH 1A OOCTy>XMBaHHA, HapalluBaHHe TPadUTHPOBAHHBIX 3JIEKTPOZOB

OCYILIECTBJIAETCA 3d MaJIBIHA IIPOMEXYTOK BPEMEHH, d TAKXKE€ COKpalldeTCsA YHCIE€HHOCTh O6CJIY)KI/IB8.IOHL€1"0
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IIepcoHaIa.

dmdblgbgdgaro/ BmOgdol ho@omgdols
Ne Jmblgbgdol Lomsy®o
Jmdblgbgdangdo OO ©S SO0
2 |B.M.Knguamsuiy, PanponanpHasA KOHCTPYKIUA MexpyHapogHas KOH(pepeHIUA
T.M.HaTpuamsuiy, |KOPOTKOMH CeTH A LyTOBOH €YU “MynpTHHayYHbIe UCCIeNOBAaHUSA KaK
C.A.Mebonus TPeHJ,  Pa3BUTUA  COBpeMeH-HOH
Hayku. 20.03.15. Kues, Ykpauna

AHHOTaUMA

Ilpepnaraerca HOBasd cxeMa  KOHCTPYKIMHM KOPOTKOH CeTH JJjd [AyTOBOM IeYH IIO CXeMe
«TPeyTOJIBHUK Ha JJIeKTPOJax» B TPEXOU(IIAPHOM HCIIOJHEHHUW, B KOTOPOH 0ojee IIOMHAA CHMMETPUIL
IOCTUTHYTA II€peMbIYKaMM, OOPa3yIOUMMHU TPeyTOIbHUK HEIIOCPeICTBEHHO y 3JIeKTpojofepxKareneil. B
IIpeJijTaraeMoil cxeMe TOKOBeZyllre TPyObl pasHOM HOJIAPHOCTH PACIIOIOXKEHbI Ha OJHOM M TOM JKe PyKaBe,
YTO CIIOCOOCTBYeT [ajbHeHIIeMy YMeHBIIEHHIO HHIYKTUBHOCTH KOPOTKOH cetu. IIpumenenue
PacCMOTPeHHOM CXeMBI ITO3BOJIIET B 2,5 — 3 pa3a yMeHBIIUT peakTHUBHOe conpoTuBieHue u Ha 15 —-20% -

AKTHUBHOE COIIpOTUBJIEHNE KOPOTKHX CETEﬁ, COKPAaTUTh AJINTEJIBHOCTD IIJIABKH, YMEHBIINTDH y,ILEJIBHBIfI

Pacxofi 3JIeKTPOSHEPTUH U TOBBICUTH KO3(h(UIVIeHT MOIIHOCTH YCTAaHOBKHU.

5. 89@op0 @ommbgdols Ig@oma@daools dods@mymgds
Lodgbogdm gOmgyeols bgaddwgebgmo: 3Gmygbm@o bgmsd mJamlgs®ody
bodg3bogdm gOmgyeol 39O Lmbseny@o dgdowygbamobs: 4

1. byg@sd mJOmbige®odg - bOgmo 3Omxgglon®o
2. 0bogos gobbosdgomo - bLEYmo 3GMgglm@o
3. 935D gobodgoao - SLmEodgdygmo 3GmBgbmco
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