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     2016 wlebis samecniero-kvleviTi samuSaoebis  

 

p r o g r a m a 

 

 

 

 

Tbilisi 

2016 weli 

Sinaarsi 

prioriteti 1. 

Tavdacva, SeiaraRebuli Zalebis SesaZleblobebis ganviTareba

  

prioriteti 2. N 

nacionaluri usafrTxoeba, axali masalebis damuSaveba, 

bunebrivi resursebis da warmoebis narCenebis racionaluri 

gamoyeneba  

Tavi2. sabazo dafinansebiT Sesasarulebeli metalurgiuli da 

masalaTmcodneobis samoqalaqo profilis samecniero –

kvleviTi samuSaoebi.  

1.samTo-metalurgiuli da momijnave sawarmoTa arakondiciuri 

narCenebisagan madanTermul RumelebSi ferosilikoaluminis 

warmoebis mizanSewonilobis teqnikuri da ekonomiuri 

dasabuTeba .  
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2. `usxmulo glinviT ~aluminis 8-10mm –iani namzadebis 

warmoebisas procesis optimaluri teqnologiuri parametrebis 

dadgena.   

3. specialuri daniSnulebis maRal azotiani koroziamedegi 

foladebis damuSaveba    

4.Ti-B-C-N sistemis keramikuli masalebis fuZeze gradientuli 

sajavSne elementebis miRebis teqnologiebis SemuSaveba.  

5. TiB2, ZrB2 -is da TiB2 /TiC, TiB2 /Al 2O3 , ZrB2/ZrC-s kompoziciuri 
keramikuli masalebis miReba   

6.fxvnilovani borSemcveli kompoziciuri masalebis miReba 

neitron-StanTqme- li da cveTamedegi danafarebisaTvis   

7.kolxeTis Savi metalurgiis istoriidan (axlad aRmoCenili 

Zv.w. I aTaswleulis rkinis warmoebis kera yulevidan) 
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prioriteti 2. Nnacionaluri usafrTxoeba, axali masalebis damuSaveba, 

bunebrivi resursebis da warmoebis narCenebis racionaluri gamoyeneba 

Tavi1. sabazo dafinansebiT Sesasarulebeli samoqalaqo metalurgiuli 

da masalaTmcodneobis profilis samecniero –kvleviTi samuSaoebi.  
 

1.samTo-metalurgiuli da momijnave sawarmoTa arakondiciuri 

narCenebisagan madanTermul RumelebSi ferosilikoaluminis warmoebis 

mizanSewonilobis teqnikuri da ekonomiuri dasabuTeba 2015-2016ww. 

samuSaos xelmZRvaneli: j.mosia. t.m.d. laboratoriis xelmZRvaneli 

1. problemis aqtualoba. 
qvanaxSiris qarTuli sabadoebis midamoebSi wlobiT dagrovili 

milionobiT tona gamdidrebis maRalnacriani narCenebi, myar saTbobze 

momuSave Tboeleqtrosadgurebis (rusTavsa da tyibulSi) widanacruli 

narCenebi, meoreuli aluminis maRalTixamiwiani widebi (Tbilisis 

saaviacio qarxnis siaxloves) dRemde elodeba maTi kompleqsuri 

gamoyenebis variantebis damuSavebas. misi aucilebloba ganpirobebulia 

rogorc narCenebis garemomcvel bunebaze araxelsayreli zemoqmedebiT, 

ise mravali saxis mineraluri nedleulis ukmarisobiT. aluminisa da 

siliciumis oqsidebis maRali jamuri Semcveloba dasaxelebuli 

masalebis mineralur nawilSi, agreTve bunebrivi aRmdgenelis arseboba 

zogierT maTganSi aqcevs maT faseul nedleulad eleqtroTermiis gziT 

aluminsiliciumiani Senadnobebis warmoebisaTvis.  

2. proeqtis mizani: samTo-metalurgiul da momijnave sawarmoTa 
wvrilfraqciuli  narCenebidan miRebuli kompaqtirebuli kazmebisagan da 
fraqcionirebuli maRalTixamiwaSemcveli liptobiolituri naxSirebisa 
da qanebisagan ferosilikoaluminis miRebis teqnologiis damuSaveba, 
sacdeli ubnis mowyoba, saTanado mowyobilobebiT misi kompleqtaciis 
teqnikuri gadawyvetis SerCeva. msxvillaboratoriuli (250-500 kva 
simZlavris mudmivi denis madanTermuli Rumelis bazaze) sacdeli 
dnobebis Catareba da misi Sedegebis analizis safuZvelze 
ferosilikoaluminis warmoebis mizanSewonilobis teqnikuri da 
ekonomiuri dasabuTeba. 
3. kvleviTi samuSao moicavs: 

• Cveni qveynis samTo-metalurgiuli da  momijnave sawarmoTa 

warmoebis maRalTixamiwiani narCenebis maragebis Taobaze 

informaciebis dazustebas. maTi SesaZlo gadamuSavebis 

teqnologiebze informaciis mogrovebasa da sistematizacias; 

• samTo-metalurgiuli narCenebis qimiuri da mineralogiuri 

Sedgenilobebis gamokvlevas; 

• naerTebis warmoqmnis Termodinamikur analizs sistemaSi CaO-MgO-
Al2O3-SiO2, oqsiduri nadnobebis siblantis, zedapiruli 

daWimulobisa da eleqtruli gamtareblobis temperaturasa da 

Sedgenilobaze damokidebulebis dadgenas; 
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• teqnogenur narCenebSi  oqsiduri formiT myofi liTonebis myari 

naxSirbadiT aRdgenis reaqciis kompiuterul Termodinamikur 

analizs;  

• wvrildispersuli   narCenebidan mravalkomponentiani Sedgeni-

lobis axali Taobis briketebis miRebis procesis 

laboratoriuli gamokvlevas konkretuli masalebisa da 

Semkvrelebis gamoyenebiT, maTi qcevis Seswavlas 

eleqtrometalurgiuli gadamuSavebis parametrebTan miaxloebul 

pirobebSi; 

•   ferosilikoaluminis miRebis procesis modelirebis Sedegebis 
analizs da misi realizaciis optimaluri aparaturuli da 
teqnologiuri sqemebis dadgenas. gamoyenebuli masalebidan 
madanTermul RumelebSi ferosilikoaluminis warmoebis 
mizanSewonilobis ekonomiuri dasabuTebas. 
 

4. mosalodneli Sedegebi: 

• dadgindeba saqarTvelos dRevandeli pirobebis gaTvaliswinebiT 
samTo-metalurgiuli da  momijnave sawarmoTa warmoebis 
maRalTixamiwiani narCenebis ferosilikoaluminis warmoebaSi 
gamoyenebis SesaZlebloba da mizanSewonileba; 

• Catardeba ferosilikoaluminis warmoebis teqnikur-ekonomiuri 
dasabuTeba misi madanTermul RumelebSi miRebis teqnologiis 
modelirebisa da laboratoriaSi adre Catarebuli samuSaoebis 
safuZvelze; 

• ferosilikoaluminiT foladis ganJangvis ekonomiuri mizanSe- 
   wonilobis gaTvlebi. 

     Temis Sesruleba uzrunvelyofilia saTanado mecnieruli      

     kadrebiTa da mowyobilobebiT. 

 

2. `usxmulo glinviT ~aluminis 8-11mm –iani namzadebis warmoebisas 

procesis optimaluri teqnologiuri parametrebis dadgena. 2015-2016ww 

Pproeqtis xelmZRvaneli: g.qevxiSvili t.m.k. akad.doq. uf.mec Tan               

problemis aRwera 

namzadebis uwyveti Camosxmisa da glinvis erT saCamosxmo-saglinav 
agregatSi gaerTianeba aris metalurgiuli warmoebis efeqtianobis 
gazrdis erT-erTi umniSvnelovanesi mimarTuleba. am mimarTulebis 
ganviTarebiT da srulyofiT wydeba iseTi mniSvnelovani problema, 
rogoricaa naglinis miReba uSualod Txevadi liTonisagan. aseTi 
procesis ganxorcielebiT mTlianad gamoiyeneba uwyveti Camosxmis 
upiratesobani da mniSvnelovnad mcirdeba warmoebis xarjebi.  
dReisaTvis mTel msoflioSi intensiurad mimdinareobs am mimarTulebiT 
sakvlev-sakonstruqtoro samuSaoebi. garkveuli Sedegebia miRweuli 
feradi liTonebis furclebisa da namzadebis miRebaSi usxmulo glinvis 
meTodiT aRniSnul garemoebaTa gaTvaliswinebiT warmodgenili proeqti 
metad aqtualuri da Tanamedrovea.  
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proeqtis mizani 
ekonomiuri mizanSewonilobisa da namzadis xarisxis gaTvaliswinebiT 
ganisazRvros aluminis Senadnobebis  warmoebaSi „usxmulo glinvis“ 
meTodis gamoyenebis diapazoni.                                 

sxvadasxva sisqisa da qimiuri Sedgenilobis aluminis 
SenadnobebisaganAGAN „usxmulo glinvis“ meTodiT pirveladi namzadis 
miRebisa da misi Semdgomi Termomeqanikuri damuSavebis procesebis 
optimaluri teqnologiuri parametrebis gamokvleva. 

kvlevis ZiriTadi amocanebi: 
1 usxmulo glinvis meTodis gamoyenebis diapazonis dadgena aluminis 

Senadnobebis namzadis sisqisa da qimiuri Sedgenilobis mixedviT. 
2 Camosxmis procesSi gaciebis optimaluri reJimebis dadgena. 
3 xarisxiani safurcle namzadebis misaRebad glinebSi liTonis 

optimaluri moWimvebis dadgena. 
4  liTonis gamyareba-glinvis procesis energo-Zalovani da 

Cqarosnuli parametrebis dadgena Tanamedrove gamzom gadamwodi 
aparaturis gamoyenebiT. 

5 liTonis miwodebis siCqarisa da raodenobis regulireba 
kristalizator-glinebs Soris sivrceSi nalRobis saWiro donis 
SesanarCuneblad. 

6 miRebuli safurcle namzadebis struqturuli, fiziko-meqanikuri 
da metalografiuli kvleva.  

7 safurcle namzadebis zolebad da saWiro sisqis furclebad 
glinvis teqnologiisOdamuSaveba: 

a.    namzadebis xurebis reJimis dadgena;  
b.    namzadis moWimvebis optimaluri sidideebis dadgena liTonis   
     plastikurobidan gamomdinare; 
g. glinvis sqemis SerCeva; 
d. glinvis procesis eneqrgoZalovani da Cqarosnuli parametrebis     
      eqsperimentaluri kvleva; 
e.    miRebuli zolebis da furclebis struqturuli, metalografiuli,  
     fiziko - meqanikuri Tvisebebis kvleva. 
ganxorcielebis gzebi   

proeqtSi dasaxuli amocanebis gadawyvetisaTvis gamoiyeneba   Teoriuli da 

eqsperimentaluri kvlevebi. samsxmelo-saglinav agregatze, romelic  

aRiWurvili iqneba procesis marTvisa da gamzom-gadamwodi sistemebiT, 

Teoriulad da eqsperimentalurad Seswavlil-dazustebuli iqneba,  

procesis ZiriTadi parametrebis sidideebi.   kerZod, liTonis gamyarebis  

koeficientebi;  

kristalizatorSi Txieri liTonis donis dasaSvebi simaRle;  

maqsimaluri moWimvis sidide da Camosxmis siCqareebis optimaluri 

mniSvnelobebi; 
ganisazRvreba Teoriulad miRebuli monacemebis korelaciis 

koeficientebi; dazustdeba teqnologiuri procesis realuri 

parametrebi;   

SemuSavdeba usxmulo glinvis meTodiT foladis furclebis miRebis 

teqnologia; 
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mosalodneli Sedegebi 

SemuSavebuli teqnologiiT Camosxma - glinvis laboratoriul 

danadgarze miRebul iqneba liTonuri furclebis sacdeli nimuSebi. 

usxmulo glinvis meTodis aTviseba 6÷-7-jer Seamcirebs energoresursebis 

xarjs, 5-6% liTonis danakargebs. mkveTrad gaumjobesdeba ekologiuri 

maCveneblebi, 60÷-70%-iT Semcirdeba ZviradRirebuli saglinavi dganebis 

raodenoba, Sesabamisad maTi ganlagebisaTvis saWiro farTi. 

damuSavdeba da rekomendacia gaeweva usxmulo glinvis meTodiT saWiro 

zomis aluminis furclebis (5-10 mm) glinvis sawarmoo teqnologias. 

miRebuli masalebi SesaZlebelia warmatebiT iqnas gamoyenebuli   

msubuqi samxedro teqnikis dasacavad. 

proeqtis Sedegebis Sefaseba da monitoringis meqanizmebi 

   proeqtis Sedegebi SeiZleba Sefasdes: 

• miRebuli sxvadasxva sisqisa da siganis safurcle namzadebiT, 
romlebic Semdgomi glinvis procesiT daiyvaneba garkveuli 
zomebis furcleblad. 

• samecniero angariSSi moyvanili SedegebiT;  

• gamosaqveyneblad momzadebuli masalebiT.  

• dasapatenteblad momzadebuli masalebiT;     
kvlevis Sedegebi moxsendeba intitutis samecniero sabWos;  

rekomendaciebi gadaecema Tavdacvis saministros. saWiroebis SemTxvevaSi 

miRebuli axali informacia gamoqveyndeba da moxsendeba samecniero 

RonisZiebebze. 

 

3. specialuri daniSnulebis maRal azotiani koroziamedegi foladebis 

damuSaveba  2015-2016 ww 

proeqtis xelmZRvaneli: n.luarsabiSvili. t.m.akad doqtori mTv.mec.Tan 

problemis aRwera 

specialuri daniSnulebis foladebidan damzadebuli nawarmi, romelic 

gamoiyeneba, rogorc samxedro aseve, samoqalaqo daniSnulebisaTvis 

sakmaod Zvirfasia. 

maRalazotiani foladebi warmoadgenen ZiriTadad qromiT, nikeliT, 

manganumiT, molibdeniT, vanadiumiT legirebul Zvirfas Senadnobebs, 

romlebic saerTo daniSnulebis foladebisagan gansxvavebiT 

gamoiyenebian viwro mimarTulebiT da gaaCniaT unikaluri fiziko-qimiuri 

da meqanikuri Tvisebebi.  

magaliTad martensituli klasis azotiani foladis erT-erTi 

warmomadgenelia,BdReisaTvis farTod gamoyenebuli foladi Cronidur 30, 
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romlis qimiuri Sedgeniloba aseTia:  0.25-035%C, 14-16%Cr, 0.85-1.00%Mo, 
1.00%Mn, 0.50%Ni, 0.3-0,5N.                                                       

es foladi gamoirCeva maRali koroziamedegobiT, kargi 

damuSevadobadobiT, Termuli damuSavebisas da mis Semdgom zomebis 

maRali stabilurobiT, xexviTYda polirebiT optimaluri xarisxiani 

zedapiris miRebis SesaZleblobiT, 

maRali simtkiciT da sisaliT (54-61 HRC) maRal dinamikur 

maxasiaTeblebTan erTad, 

kargi cveTamedegobiT, 500 gradusamde moSvebisadmi maRali mdgradobiT,  

gansakuTrebuli sisufTaviT, romelic miRweulia wnevis qveS 

eleqtrowiduri gadadnobiT, optimizirebuli da erTgvarovani 

mikrostruqturiT, romelic miRweulia specialuri individualuri 

WedviT mikrodispersuli, upiratesad qromis 6-10 mikroni zomis 

karbonitridebis CamoyalibebiT. 

gamoyenebis sferoebia: saaviacio mrewveloba, manqanaTmSenebloba, qimiur, 

farmacevtul da samedicino daniSnulebis iaraRebis warmoeba. 

  samedicino daniSnulebiT, gansakuTrebiT inplantatebisaTvis 

dawinaurebulia karpenteris teqnologiuri korporaciis mier 

SemuSavebuli unikelo maRalazotiani qrom-manganumiani foladi “BioDur 
108”, romlis qimiuri Sedgeniloba aseTia: 

0.05%C,  23%Mn, 0.005%S, 0.40%Si, 21.00%Cr, 0.03%Ni, 0.8%Mo, 0.97%N, 0.10%Cu  

  samecniero literaturis analizi gviCvenebs, rom msoflios mowinave 

qveynebSi grZeldeba kvlevebi gogirdwyalbadis Semcvel garemoSi 

momuSave konstruqciebisaTvis maRali meqanikuri da koroziuli 

Tvisebebis mqone liTonebis da Senadnobebis misaRebad. damuSavebulia da 

praqtikaSi danergili  maRalnikeliani Senadnobebi da dupleqs 

foladebi. ukanasknel wlebSi nikelis gaZvirebam biZgi misca unikelo 

Senadnobebis miRebisaTvis miZRvnil kvlevebs. am mxriv mniSvnelovania 

axali maRalazotiani unikelo foladebi, romlebmac gamoamJRavnes 

unikalur Tvisebebi. kerZod simtkicis maRal maCveneblebTan erTad kargi 

plastikuroba da rac Zalze mniSvnelovania, gazrdili koroziamedegoba.  

aRsaniSnavia manganumiT dastabilurebuli austenituri, azotiani 

foladi, X13CrMnMoN 18143 (P2000),  romlis simtkicis zRvris done aRwevs 

2000 mpa, kargi plastikurobiT da koroziamedegobiT. 

problema mdgomareobs imaSi, rom maRalazotiani foladebi miekuTvnebian 

gansakuTrebiT maRal xarisxian Senadnobebs, romelTa misaRebad 

aucilebelia Tanamedrove vakuumur-induqciuri, plazmuri dnobis da 

azotis wnevis qveS eleqtrowiduri gadadnobis mowinave teqnologiebis 
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gamoyeneba. am teqnologiebis realizeba mxolod Tanamedrove aparaturiT 

da danadgarebiT aris SesaZlebeli, rac did kapitaldabandebebTan aris 

dakavSirebuli.  

f.TavaZis metalurgiisa da masalaTmcodneobis institutSi arsebobs 

inteleqtualuri potenciali da teqnikuri saSualebebi, raTa es metad 

rTuli problema iqnas gadaWrili.  

damuSavdes specialuri koroziamedegi foladebis miRebis teqnologiebi 

qveynis Tavdacvis da energetikis sferoebisaTvis. 

proeqtis mizania – Seiqmnas maRalazotiani specialuri daniSnulebis 

koroziamedegi foladebi.  

 

miznis misaRwevad gamoyenebuli iqneba institutSi arsebuli 

simZlavreebi, danadgarebi, mowyobilobebi, xolo kvlevis dros 

warmoqmnili problemebis dasaZlevad moxdeba maTi modernizacia an 

axali eqperimentuli aparaturis Seqmna. 

kerZod Seicvleba maRali wnevis kamera, sadac azotis wneva 20 

atmosferomde gaizrdeba. gadasadnobi eleqtrodebisaTvis plazmuri 

dnobis danadgarze gakeTdeba 10-15 kg masis sadnobi tigeli Txevadi 

liTonis eleqtro-magnituri momreviT, romelic uzrunvelyofs plazma-

widuri dnobis stabilur process, liTonis qimiur erTgvarovnebas da 

maRal xarisxs. 

 

mosalodneli Sedegebi: 

1. miRebul iqneba martensituli klasis, koroziamedegi, maRali 
simtkicis foladi samxedro daniSnulebis konstruqciebisaTvis. 

2. miRebul iqneba foladi koroziulad maRal agresiuli 
gogirdwyalbadis Semcvel wylebs (maT Soris zRvis) da navTobis 
areebSi momuSave konstruqciebisaTvis.    

 

 

4.Ti-B-C-N sistemis keramikuli masalebis fuZeze gradientuli sajavSne 

elementebis miRebis teqnologiebis SemuSaveba. 
proeqtis konsultanti: g. TavaZe, institutis dirqtori saq.mecn.erovnuli 

akademiis  akademikosi  

samuSaos xelmZRvanelebi: g. oniaSvili t.m.d. prof.  laboratoriis ufrosi                                              

                            z. aslamazaSvili t.m.a.doq.  mT. mec. Tan,:                                        

problemis aRwera 
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teqnikis ganviTarebis Tanamedrove tendencia moiTxovs zemaRali 

saeqsploatacio Tvisebebis mqone masalebis Seqmnas. rkinisa da mis 

fuZeze damzadebuli masalebi  ukve veRar akmayofileben am 

moTxovnilebebs. zemaRali Tvisebebis mqone masalebis misaRebad farTod 

gamoiyeneba araorganuli nivTierebebis Zneldnobadi naerTebi da maT 

fuZeze damzadebuli kermikuli, liTonkeramikuli da kompoziciuri 

masalebi. amasTan,  saWiroa mrewveloba orientirebuli iyos energo, 

resursodamzog,  ekologiurad sufTa teqnologiebis SemuSavebasa da 

realizaciaze. fxvnilTa metalurgiis teqnologiiT Zneldnobadi 

naerTebidan (karbidebi, boridebi, nitridebi da sxv.) masalebis da 

nakeTobaTa miReba dakavSirebulia did materialur danaxarjebTan. am 

teqnologiis ZiriTadi naklia warmoebis didi energotevadoba, procesis 

xangrZlivoba, teqnologiuri operaciebis simravle da maRali 

Sromatevadoba. 

eleqtroenergiis ekonomiis da teqnologiuri ciklis   xangrZlivobis 

SemcirebisaTvis erT-erTi perspeqtiuli mimarTulebaa egzoTermiuli 

reaqciis energiis gamoyenebaze dafuZnebuli sinTezis procesebis 

realizeba. 

TviTgavrcelebadi maRaltemperaturuli sinTezis (Tms) meTodis arsi 

mdgomareobs wvis reJimSi, komponentebis egzoTermuli urTierTqmedebis 

xarjze procesebis CatarebaSi. es meTodi xasiaTdeba iseTi 

teqnologiuri RirsebebiT, rogoricaa maRali mwarmoebloba, mcire 

energetikuli danaxarjebi, miRebuli produqtebis maRali xarisxi, 

ekologuri sisufTave.  

imis gamo, rom Tms-reJimSi sali Senadnobebis warmoqmna mimdinareobs 

eqstremalur pirobebSi (T=2000-30000C, V=0,5-15 sm/wm) cveTamedegi 

mdgenelis da Semkvreli fazis Sedgenilobas  praqtikulad ar aqvs 

analogi samrewvelo Senadnobebs Soris.  Tumca sinTezirebuli masalebi 

erTmaneTisgan gansxvavdebian fiziko-meqanikuri maxasiaTeblebiT da 

gamoyenebis sferoebiT. Tms meTodiT sinTezirebuli   sali Senadnobebi 

da kompoziciuri masalebi karbidebis, boridebis da karbonitridebis 

fuZeze xasiaTdebian maRali fiziko-meqanikuri TvisebebiT rogorebicaa: 

sisale, simtkice kumSvaze, cveTamedegoba, xenj-medegoba, medegoba 
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agresiul areebSi da amasTan isini inarCuneben am Tvisebebs maRal 

temperaturaze. Aamis gamo isini farTod gamoiyenebian teqnikis sxvadasxva 

sferoebSi, Tumca maTi ufro farTo gamoyeneba SezRudulia maTi 

simyifiT, ris  gamoc, am masalebs ar ZaluZT winaaRmdegoba gauwion 

seriozul dartymiT daZabulobas. 

 sali Senadnobis Tvisebebis zemoT aRniSnuli nakli SeiZleba 

aRmoifxvras gradientuli masalebis miRebis gziT da  sali Senadnobebis 

struqturis dawvrilmarcvlovnebiT. 

  Tms-kompaqtirebis meTodiT sali Senadnobebis miRebis gansakuTrebuli 

pirobebis gamo, SesaZlebelia arawonasworuli struqturis mqone 

gadajerebuli myari xsnarebis miReba wvrilmarcvlivani 1-mkm 

struqturiT. Aam samuSaoSi Catarebuli iqneba kvlevebi, romlebic miznad 

isaxaven raTa Seiqmnas ori da mravalfeniani gradientuli da amasTan 

wvrilmarcvlovani  1-mkm da nawilobriv nanostruqturuli  masalebi, 

romlebsac eqnebaT sali Senadnobebis damaxasiaTebeli Tvisebebi maRal 

dartymiT siblantesTan erTad.  Ees  Tavis mxriv saSualebas mogvcems 

gamoviyenoT SemuSavebuli Tms masalebi iseTi nakeTobebis 

dasamzadeblad romlebic imuSaveben maRali intensivobis dinamiuri 

datvirTvis pirobebSi. 

proeqtis mizani 

TviTgavrcelebadi maRaltemperaturuli sinTeziT aradeficituri, 

aralimitirebuli nedleulidan iafi, msubuqi, Ti-B-C-N sistemis 

keramikuli masalebis fuZeze, gradientuli sajavSne elementebis miRebis 

teqnologiebis SemuSaveba. 

kvlevis ZiriTadi amocanebi 

-Ti-B-C-N sistemis fuZeze maRalefeqturi keramikuli gradientuli 
sajavSne masalebis SemuSaveba. 
-Ti-B-C-N sistemis keramikuli masalebis fuZeze maRalefeqturi 
gradientuli sajavSne elementebis miRebis teqnologiis SemuSaveba. 
 
ganxorcielebis gzebi 

-Ti-B-C-N sistemis keramikuli masalebis fuZeze maRalefeqturi 
gradientuli sajavSne elementebis Semadgenlobebis  SerCeva da dadgena; 
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-Ti-B-C-N sistemis fuZeze miRebuli gradientuli sajavSne elementebis 
sinTezis  parametrebis dadgena; 
-Ti-B-C-N sistemis fuZeze miRebuli gradientuli sajavSne elementebis 
kompaqtirebis teqnologiuri parametrebis dadgena; 
Ti-B-C-N sistemis fuZeze miRebuli gradientuli sajavSne elementebis 
fizikur-meqanikuri Tvisebebis Seswavla; 
Ti-B-C-N sistemis fuZeze miRebuli gradientuli sajavSne masalebis 
mikrostruqturuli kvlevebi; 
-SemuSavebuli gradientuli sajavSne masalebidan sacdeli sajavSne 
elementebis damzadeba; 
-sajavSne filebis balistikuri gamocdebi. 
 

mosalodneli Sedegebi 

TviTgavrcelebadi maRaltemperaturuli sinTeziT miRebili iqneba axali 

maRalefeqturi gradientuli sajavSne masalebi Ti-B-C-N sistemis fuZeze. 
maT eqnebaT maRali sisale da cveTamedegoba sakmaris dartymiT 

siblantesTan erTad. 

miRebuli masalebi SesaZlebelia gamoyenebuli iqnas rogorc cveTamedegi 

nakeTobebis: adidvis Tvalakebis, saWrisebis, tvifarebis 

(maRaltemperaturuli statikuri tvifrvisaTvis), aseve maRali sisalis-

90HRA, maT Soris WC gulariani maRali energiis (3760 jouli) mqone 

tyviisagan obieqtis damcavi sajavSne filebis dasamzadeblad da agreTve 

12,7 kalibris 18000-20000 jouli energiis mqone tyviisagan teqnikis 

dasacavad.  

SemuSavebuli gradientuli sajavSne masalebidan damzadebuli iqneba 

sacdeli sajavSne elementebi da sajavSne filebi. Catarebuli iqneba 

maTi balistikuri gamocdebi. 

proeqtis Sedegebis Sefaseba da monitoringis meqanizmebi 

- Bbalistikuri gamocdebis saSualebiT dadgindeba, SemuSavebuli 

gradientuli sajavSne masalebidan damzadebuli filebis javSanfilebad 

gamoyenebis SesaZlebloba.  

 -  miRebuli axali informacia gamoqveyndeba da moxsendeba samecniero 

konferenciebze. 

 -  Sedegebi SeiZleba Sefasdes patentiTa da gamoqveynebuli statiebiT. 

 - Sedegebi moxsendeba institutis masalaTmcodneobis seminars da 

samecniero sabWos, Semdeg gadaecema “deltas”.  
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5. TiB2, ZrB2 -is da TiB2 /TiC, TiB2 /Al 2O3 , ZrB2/ZrC-s kompoziciuri keramikuli 

masalebis miReba 2015-2016ww 

proeqtis xelmZRvaneli: j.baRdavaZe t.m.d. mTav.mec.Tan 

1. problemis aqtualoba da kvlevis siaxle 
ukanasknel wlebSi aRiniSneba xelmisawvdomi komerciuli 

Rirebulebis mqone samecniero da samrewvelo masalebze moTxovnilebis 
swrafi zrda. am mxriv mkvlevarTa sayovelTao interess iwvevs fizikur-
qimiur TvisebaTa sruliad axali kompleqsis mqone nanostruqturuli 
masalebi. aseT masalaTa ricxvs miekuTvneba titanis da cirkoniumis 
boridebis da TiB2 /TiC, TiB2  /Al2O3, ZrB2/ZrC  e.w. kompoziciuri masalebi, 
romlebic mniSvnelovnad aumjobeseben maT iseT Tvisebebs, rogoricaa 
simtkice, cveTa-bzar- da koroziamedegoba, mdgradoba neitronebis 
dasxivebis mimarT. aseTi masalebi da maTi gamoyenebiT Seqmnili 
danafarebi SeiZleba gamoyenebul iqnas sxvadsxva, maT Soris specialri 
daniSnulebis nakeTobaTa dasamzadeblad. kompoziciaSi Semavali bori da 
cirkoniumi ganapirobeben aseTi tipis kompoziciuri masalis gamoyenebis 
perspeqtiulobas, rogorc atomur mrewvelobaSi, aseve kosmosSi 
gamoyenebisaTvis. amitom maTi miReba qimiuri meTodebiT, kerZod 
aRdgeniTi procesebis gamoyenebiT, saWiroebs farTo kvlevebis Catarebis 
aucileblobas.  
 cnobilia, rom elementebidan karbidebis da boridebis miReba 
ZviradRirebuli procesia, xolo oqsidebidan karboTermuli da liT-
onTermuli aRdgeniT miRebuli produqti gacilebiT iafia. 
 warmodgenil samuSaoSi dasmulia sakiTxi, raTa Seswavlili iqnas 
zogierTi karbidebis da boridebis miRebis procesebis Termodinamikuri 
analizi (Al-O-C, Ti-O-C, B-O-C, Ti-B-O-C, Ti-B-Mg-O, Ti-B-Al-O, Zr-B-O-C) da amis 
safuZvelze Catardes eqsperimentaluri kvlevebi kompoziciuri masalebis 
misaRebad da maTi Tvisebebis gamosakvlevad.  
 
2. proeqtis mizani 

karbidebis da boridebis miRebis procesebis Termodinamikuri ana-

lizi. titanis da cirkoniumis boridebis da TiB2 /TiC, TiB2 /Al2O3, ZrB2/ZrC  
kompoziciuri masalebis miReba, maTi Tvisebebis gamokvleva da 

gamoyenebis sferoebis gansazRvra. 

 

3. samuSaos siaxle 

boridebis da karbidebis miRebis maRaltemperaturuli procesebis 

fizikur-qimiuri gamokvleva, kerZod Al-O-C, Ti-O-C, B-O-C, Ti-B-O-C, Ti-B-Al-O, 
Zr-B-O-C sistemebis sruli Termodinamikuri analizis Catareba, romelic 

minimaluri raodenobis eqsperimentis CatarebiT saSualebas iZleva 

miRebuli iqnas saWiro Sedgenilobis kompozicia. 

titanis da cirkoniumis boridebis da TiB2 /TiC, TiB2 /Al2O3, ZrB2/ZrC  
kompoziciuri masalebis miReba, maTi rendgenostruqturuli analizi da 
zogierTi funqcionaluri Tvisebebis gamokvleva   
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4. proeqtis amocanebi  

4.1. Al-O-C, Ti-O-C, B-O-C, Ti-B-O-C, Ti-B-Al-O, Zr-B-O-C sistemebSi axali, 

perspeqtiuli masalebis miRebisa da gamokvlevis arsebuli 

literaturuli monacemebis analizi.  

4.2. karbidebis da boridebis miRebis procesebis Termodinamikuri 
analizi. 
4.3. titanis da cirkoniumis boridebis da TiB2 /TiC, TiB2 /Al2O3, ZrB2/ZrC  
kompoziciuri masalebis miReba.  
4.4 miRebuli masalebis rendgenostruqturuli analizi da zogierTi 
funqcionaluri Tvisebebis gamokvleva   
 
5. proeqtis ganxorcielebis gzebi  

5.1. kompiuteruli programa ASTRA-4–is saSualebiT Sesrulebuli iqneba   

Al-O-C, Ti-O-C, B-O-C, Ti-B-O-C, Ti-B-Al-O, Zr-B-O-C sistemebis sruli 

Termodinamikuri analizi.   

5.2. eqsperimentuli kvlevebisaTvis saWiro burTuliani maRali energiis 
mqone wisqvilis, maRaltemperaturuli silitis maxurebliani vakuumuri 
Rumelis da maRaltemperaturuli(16500 C) grafitis maxurebliani 
vakuumuri Rumelis reabilitacia. Aam danadgarebze ganxorcieldeba TiB2, 
ZrB2-is da TiB2 /TiC, TiB2 /Al2O3, ZrB2/ZrC  kompozici-uri masalebis miReba. 
5.3. Sesruldeba miRebuli masalebis rendgenostruqturuli analizi da 
zogierTi funqcionaluri Tvisebebis gamokvleva   
 
6. mosalodneli Sedegebi 
 pirvelad Catardeba Al-O-C, Ti-O-C, B-O-C, Ti-B-O-C, Ti-B-Al-O, Zr-B-O-C 
sistemebis sruli Termodinamikuri analizi.  

titanis da cirkoniumis boridebis da TiB2 /TiC, TiB2 /Al2O3, ZrB2/ZrC  
kompoziciuri masalebis miReba. 

Catarebuli kvleva xels Seuwyobs realuri, komerciuli fasis 
mqone produqciis miRebis principialuri teqnologiuri sqemis 
SemuSavebas.  
 
7. Sedegebis Sefaseba da monitoringis meqanizmebi 

Sedegebi moxsendeba institutis masalaTmcodneobis seminars da 
samec-niero sabWos. miRebuli axali informacia gamoqveyndeba da 
moxsendeba sa-mecniero konferenciebze. 

Sedegebi SeiZleba Sefasdes patentiTa da gamoqveynebuli statiebiT. 
 
 

6.fxvnilovani borSemcveli kompoziciuri masalebis miReba neitron 

STanTqmeli da cveTamedegi danafarebisaTvis 2014-2016ww 
 

proeqtis xelmZRvaneli: z.mirijanaSvili. t.m.akad.doqt., mTav. mec. Tanam. 

  

problemis aqtualoba 
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Tanamedrove  teqnikis Semdgomi progresis erT-erTi aucilebeli pirobaa 

iseTi specialuri Tvisebebis mqone axali fxvnilovani masalebis Seqmna, 

romlebSic efeqturad iqneba Sejerebuli liTonisa da keramikis 

Tvisebebi. kerZod, samxedro teqnikaSi farTo gamoyenebas  pouloben 

masalebi, romlebSic maRali meqanikuri Tvisebebi Serwymulia neitronebis 

STanTqmis  da cveTamedeg unarTan.  

javSanteqnikas uwevs gadaadgileba radiaciiT dabinZurebul da qva-

RorRian adgilebSi. amitom sajavSne TvisebebTan erTad maT unda gaaCndeT 

maRali sisale, cveTamedegoba da neitronebis STanTqmis unari. 

gansakuTrebiT mniSvnelovania moZravi samxedro teqnikis qvedebis javSnis 

zedapiris dafarva gaumjobesebuli eqspluataciuri Tvisebebis mqone 

masalebiT. 

aRniSnuli problemis gadaWra SesaZlebelia borSemcveli naerTebis 

kerZod, Сr2В, (CrTi)B2, Сr2В-AI2O3, (CrTi)B2, -AI2O3, TiB2 , TiB2-AI2O3 fxvnilebis 

miRebiT da sajavSne foladis zedapirebis dafarviT.  aRniSnuli masalebs  

maRal sisalesTan erTad gaaCniaT maRali cveTamedegoba da kargi 

eleqtrogamtaroba. es iZleva dafarvis sxva da sxva meTodebis gamoyenebis 

saSualebas. magaliTad, fxvnilgula mavTuliT daduReba, air-aluri 

dafrqveva, zedapiris eleqtronaperwkluri legireba da sxva.  

fxvnilovani borSemcveli masalebi warmatebiT SeiZleba gamoyenebul 

iqnas aseve soflis meurneobaSi, qvis saWrel sawarmoebSi, navTob 

mrewvelobaSi – burRviT samuSaoebSi da sxva sferoebSi, sadac 

gansakuTrebiT maRali moTxovnebia nakeTobaTa zedapirebis cveTamedeg 

Tvisebebze.   

samuSaos mizani 

fxvnilovani borSemcveli kompoziciuri masalebis miReba 

neitronSTanTqmeli da cveTamedegi danafarebisaTvis. 

samuSaos siaxles warmoadgens qlorid-oqsiduri kazmidan borSemcveli 

kompoziciuri fxvnilovani masalebis miReba da maTi gamoyeneba 

nakeTobaTa zedapirebis sxvadasxva teqnologiuri xerxebiT 

dafarvisaTvis cveTamedegobis gaumjobesebisa da neitronuli 

gamosxivebisagan dasacavad. 

samuSaos amocanebi 

1. borSemcveli fxvnilovani masalebis miRebis reaqciebis sruli 
Termodinamikuri analizi. gaangariSebis meTodiT borSemcveli 
fxvnilebiT dafarul zedapirebSi neitronSTamnTqmeli Tvisebebis 
gansazRvra; 

2. qlorid-oqsiduri kazmidan borSemcveli fxvnilovani kompoziciuri 
masalebis miRebis procesebis kvleva, ZiriTadi kinetikuri 
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maxasiaTeblebis da optimaluri teqnologiuri parametrebis 
dadgena. miRebuli fxvnilebis struqturis, fazuri Semadgenlobis 
da zogierTi fizikur-meqanikuri Tvisebebis Seswavla; 

3. borSemcveli kompaqtirebuli da fxvnilgula eleqtrodebis 
miRebis optimaluri reJimebis dadgena da sacdeli nimuSebisa 
damzadeba; 
  

4. eleqtronaperwkluri da eleqtro-rkaluri dafarvis teqnologiuri 
reJimebis dadgena. sacdeli nimuSebis damzadeba, maTi  gamocda 
cveTamedegobaze da praqtikuli gamoyenebis mizniT saTanado 
rekomendaciebis damuSaveba.   

 

samuSaos ganxorcielebis gzebi 

1. qlorid-oqsiduri kazmidan borSemcveli kompoziciuri fxvnilebis 
miRebis procesebis kvleva da optimaluri teqnologiuri 
parametrebis dadgena; 

2. borSemcveli fxvnilovani kompoziciuri masalebis miReba da maTi 
zogierTi Tvisebebis kvleva; 

3. miRebuli fxvnilebis kompaqtirebis optimaluri reJimis dadgena da 
eleqtrodebis miReba zedapirebis eleqtronaperwkluri 
legirebisaTvis; 

4. fxvnilgula elqtrodebis miRebis teqnologiuri parametrebis 
dadgena da eleqtrodebis damzadeba ; 

5. fxvnilgula mavTulis gamoyenebiT eleqtrorkaluri daduRebis 
reJimebis dadgena da sacdeli nimuSebis damzadeba; 

6. zedapirebis eleqtronaperwkluri legirebis optimaluri 
teqnologiuri parametrebis dadgena da sacdeli nimuSebis 
damzadeba; 

7. danafarebis struqturis da zogierTi fizikur-meqanikuri 
Tvisebebis kvleva;  

8. sxvadasxva meTodebiT miRebul sacdeli danafarebis 
cveTamedegobis gansazRvra, maRali cveTis pirobebSi momuSave 
nakeTobaTa zedapirebis dafarva da maTi gamocda realur 
eqspluataciur pirobebSi. 

9. miRebuli Sedegebis praqtikuli gamoyenebis rekomendaciebis 
damuSaveba.   

 

mosalodneli Sedegebi   

    damuSavdeba qlorid-oqsiduri kazmidan ekonomiurad gamarTlebuli, 

energodamzogi teqnologia, romelic uzrunvelyofs fxvnilovani 

borSemcveli kompoziciuri masalebis miRebas neitronSTamnTqmeli da 

cveTamedegi damcavi danafarebisaTvis. 

   miRebuli borSemcveli kompoziciuri masalebi SeiZleba gamoyenebul 

iqnas rogorc Tavdacvis sferoSi javSanteqnikis  da sxva samxedro 
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daniSnulebis nakeTobebis cveTamedegobis gasazrdelad da neitronebuli 

gamosxivebisagan dasacavad, aseve samoqalaqo seqtorSi – kerZod, soflis 

meurneobaSi, navTobmrewvelobaSi, samSeneblo saqmianobaSi da im  

sferoSi, romlebSic cveTamedegoba warmoadgens ZiriTad moTxovnas 

nakeTobebis eqspluataciis procesSi 

 

7. kolxeTis Savi metalurgiis istoriidan (axlad aRmoCenili Zv.w. I 

aTaswleulis rkinis warmoebis kera yulevidan) 2016-2017ww 

proeqtis xelmZRvaneli: im.doqtori g. inaniSvili 

 

1. problemis aRwera 

saqarTvelos uZvelesi rkinis metalurgiis amsaxveli masalebi daculia 
paleometalurgiasTan dakavSirebul materialuri kulturis Zeglebze. 
qarTveli metalurgi tomebiT dasaxlebuli samxreT-aRmosavleTi 
SavizRvispireTi Zvel msoflioSi maRalxarisxovani rkina-foladis 
miRebis xelovnebis Semqmnel istoriul regions warmoadgens. Zveli 
metalurgiis amsaxveli warmoebis Zeglebi ganlagebuli kolxeTis, 
kerZod samegrelos regionis teritoriaze, qarTuli metalurgiis 
istoriul miRwevaTa kvlevis mniSvnelovani obieqtia Zv.w. I aTaswleulis 
kolxeTis samefos sawarmoo-ekonomikuri xasiaTis problemaTa 
gadawyvetisaTvis. 

2. proeqtis mizani 

kvlevis obieqtia saqarTvelos erovnuli muzeumis kolxeTis 
arqeologiuri eqspediciis mier aRmoCenili, samegrelos regionSi 
ganlagebuli, cnobili xobi - oCxomuris saxelosnoTa teritoriaze 
mikvleuli rkinis metalurgiuli warmoebis kompleqsi (qurebi, widis 
narCenebi, sawarmoo produqti - rkinis lugvis nimuSebi). gansazRvrulia 
warmoebis teqnologiuri atribucia, masalis qimiur-teqnologiuri da 
eqsperimentuli metalografiuli gamokvleva. 

3. proeqtis amocanebi 

• rkinis metalurgiuli warmoebis quris konstruqciuli da 
sawarmoo maxasiaTeblebis dadgena; 

• widis Sedgenilobisa da masis speqtruli analizi; 

• rkinis lugvis zedapiruli da Wrilis morfologiur-
makrostruqturuli analizi; 

• rkinis lugvis widis CanarTebisa da warmoebis widis SedarebiTi 
qimiur-teqnologiuri gamokvleva; 
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• rkinis lugvis liTonuri masis speqtruli, 
mikrorentgenospeqtraluri da metalografiuli analizi; 

• warmoebis naxSirSemcveli narCenebis radiokarbonuli gamokvleva; 

• rkinis pirdapiri aRdgenis procesis samuSao parametrebisa da 
teqnologiuri sqemis dadgena. 

4. proeqtis ganxorcielebis gzebi 

• ganisazRvreba quris konstruqciuli da sawarmoo maxasiaTeblebi; 

• dadgindeba warmoebis widebis qimiuri Sedgeniloba da 
ganisazRvreba warmoqmnis temperaturuli reJimi; 

• ganxorcieldeba rkinis lugvebis zedapirul-morfologiuri da 
Wrilebis makro-mikrostruqturuli kvleva; 

• dadgindeba rkinis lugvis masis sivrceSi naxSirbadis ganawilebisa 
da araliTonuri CanarTebis ganawilebis xasiaTi; 

• ganisazRvreba quris funqcionirebis periodi. 

5. mosalodneli Sedegebi 

• ganisazRvreba Zv.w. I aTaswleulis rkinis warmoebis civberviTi 
procesis temperaturuli gradientebi; 

• dadgindeba (dazustdeba) quris nedleuli baza; 

• dadgindeba gamokvleuli yulevis metalurgiuli warmoebis 
mniSvneloba da roli xobi-oCxomuris sawarmoo gaerTianebis 
sistemaSi; 

• ganisazRvreba Seswavlili warmoebis rkinis lugvis fizikur-
meqanikuri maxasiaTeblebis teqnologiuri done, sinqronuli rkina-
foladis mza nawarmis damuSavebis sirTulisa da xarisxis 
gaTvaliswinebiT; 

• miRebuli iqneba Zv.w. I aTaswleulis kolxeTis rkinis 
metalurgiuli warmoebis ganviTarebis Sesabamisi istoriul-
teqnologiuri daskvna. 

6. proeqtis Sedegebis Sefaseba moxdeba 

• gamokvleuli rkinis metalurgiuli gaerTianebis funqcionirebis 
periodisa da sawarmoo masStabebis SedarebiT Zv.w. I aTaswleulis 
kolxeTis samefos ekonomikuri sferos ganviTarebis mimarTulebiT; 

• Temis kvlevis Sedegebis mniSvnelobiT winaantikuri xanis kolxeTis 
samefos ekonomikuri da kulturuli miRwevebis SefasebisaTvis. 

 

 
 

2016 wlis programa ganxiluli da miRebulia samecnero sabWos sxdomaze. 
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samecniero sabWos Tavmjdomare, 

saxelmwifo da g.nikolaZis premiebis 

laureati q.m.d., profesori:                                      /j.xanTaZe/         
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