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Sinaarsi 

prioriteti 1.  

Tavdacva, SeiaraRebuli Zalebis SesaZleblobebis ganviTareba  

prioriteti 2. nacionaluri usafrTxoeba, axali masalebis damuSaveba, 

bunebrivi resursebis da warmoebis narCenebis racionaluri  gamoyeneba 

sabazo dafinansebiT Sesasrulebeli samoqalaqo metalurgiuli da 

masalaTmcodneobis profilis samecniero-kvleviTi samuSaoebi . 

 

1. saCamosxmo –saglinav agregatze spec daniSnulebis furclebis  miRebis 

teqnologiis damuSaveba.  

  I etapi: feradi liTonebis  (alumini, spilenZi) Camosxmis magaliTze 

`usxmulo glinvis~procesis ZiriTadi teqnologiuri parametrebis Seswavla, 

dadgena.  

  II etapi: `usxmulo glinvis~ meTodiT spec daniSnulebis foladis    

furclebis miRebis teqnologiis gamokvleva dadgena.  

2. adgilobrivi nedleulidan teqnikuri siliciumis karboTermuli 

warmoebis teqnologiis kvleva da damuSaveba  

3. Tms – metalurgiiT sxmuli sali Senadnobebis da misgan nakeTobebis 

miRebis teqnologiis damuSaveba.  

4. specialuri daniSnulebis foladebis  modificirebis inovaciuri 

teqnologiis damuSaveba  

  etapi 2. axali cveTamedegi foladebis modificirebis teqnologiis 

damuSaveba da sapiloto nimuSebis _muxluxa teqnikis savali nawilis 

seqciis TiTa da samsxrevelas yba_miReba  

5. madneulis polimetaluri, TuTiis Semcveli madnebis biodestruqciisa da 

baqterialuri gamotutvis teqnologiuri procesis sqemis SemuSaveba  

6. maRalazotiani unikelo austenituri, dupleqs da martensituli klasis 

foladebis miReba  

7. mcxeTa-armazcixis sataZro kompleqsis damxmare saTavsoebis (#2-3) 

liTonis masalis, samSeneblo qvis dasamuSavebeli rkinis iaraRi (II-III ss) 2 
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prioriteti 2. nacionaluri usafrTxoeba, axali masalebis damuSaveba, 

bunebrivi resursebis da warmoebis narCenebis racionaluri  gamoyeneba 

 

sabazo dafinansebiT Sesasrulebeli samoqalaqo metalurgiuli 

da masalaTmcodneobis profilis 

samecniero-kvleviTi samuSaoebi 
 

1.saCamosxmo –saglinav agregatze spec daniSnulebis furclebis  miRebis 
teqnologiis damuSaveba. 2013-2014ww.  

I etapi: feradi liTonebis  (alumini, spilenZi) Camosxmis magaliTze 
`usxmulo glinvis~procesis ZiriTadi teqnologiuri parametrebis 
Seswavla, dadgena. 

II etapi: `usxmulo glinvis~ meTodiT spec daniSnulebis foladis    
furclebis miRebis teqnologiis gamokvleva dadgena. 

 
samuSaos xelmZRvanelebi: g.qevxiSvili t.m.k. akad.doq. uf.mec Tan              

j.SaraSeniZe t.m.d. mTav. 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. 

rac Seexeba foladebisagan namzadebisa da furclebis warmoebas am 

meTodiT, jer kidev ar aris srulyofilad aTvisebuli, rac mniSvnelovnad 

aris dakavSirebuli did teqnikur siZneleebTan.  
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aRniSnul garemoebaTa gaTvaliswinebiT warmodgenili proeqti metad 

aqtualuri da Tanamedrovea.  

proeqtis mizani 

ekonomiuri mizanSewonilobisa da namzadis xarisxis gaTvaliswinebiT 

ganisazRvros specdaniSnulebis (sajavSno) foladebis warmoebaSi „usxmulo 

glinvis“ meTodis gamoyenebis diapazoni.                                 

sxvadasxva sisqisa da da qimiuri Sedgenilobis specdaniSnulebis (sajavSne) 

foladebisgan „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 spec 

daniSnulebis foladebis 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) saglinavi dganis SerCeva da saWiro damxmare mowyobilobiT 

aRWurva; 

b) namzadebis xurebis reJimis dadgena;  

g) namzadis moWimvebis optimaluri sidideebis dadgena liTonis 

plastikurobidan gamomdinare; 

d) glinvis sqemis SerCeva; 
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e)  glinvis procesis eneqrgoZalovani da Cqarosnuli parametrebis 

eqsperimentaluri kvleva; 

v) 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. 

safurcle namzadebis sajavSne zolebad da furclebad glinvis procesis 

Teoriuli da eqsperimentuli kvleva da teqnologiis damuSaveba. 

ganisazRvreba Teoriulad miRebuli monacemebis korelaciis koeficientebi,     

dazustdeba teqnologiuri procesis realuri parametrebi.  SemuSavdeba 

usxmulo glinvis meTodiT foladis furclebis miRebis teqnologia. 

 

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 sajavSne furclebis spec.foladebidan glinvis sawarmoo 
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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 

sajavSne 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. 

 

         

2.  adgilobrivi nedleulidan teqnikuri siliciumis karboTermuli 

warmoebis teqnologiis kvleva da damuSaveba.  2013-2014ww 

    

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

 

problemis aqtualoba:   

mineraluri energoresursebis permanentulma gaZvirebebma da mTels 

msoflioSi mzis energiis gamoyenebis aqtualizaciam fotoelementebis 

modulebis warmoebis zrda gamoiwvia, sadac muSa zedapirad ZiriTadad (97%) 

gamoyenebulia siliciumis firfitebi. prognozebis mixedviT alternatiuli 

energetikis wili msoflio energomoxmarebaSi yovelwliurad gaizrdeba da 

2050 wlisaTvis miaRwevs 50%-s (zogierT qveynebSi 60% -sac ). mzis energiis 

fotoeleqtruli gardamqmnelebis bazuri masalis - maRali sisufTavis 

siliciumis deficitis problema iZulebuls xdis mecnierebsa da 

mwarmoeblebs eZebon am tradiciuli masalis warmoebis moculobis 

gazrdisa da misi erTeulis Rirebulebis Semcirebis gzebi.  am problemis 

gadawyvetis erTerT perspeqtiul mimarTulebad miCneulia fotoelementebis 

modulebisaTvis siliciumis miReba pirdapiri karboTermuli xerxiT  
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(kaJmiwaSemcveli neleulis dnoba madanTermul RumelebSi teqnikuri 

siliciumis miRebiT) da misgan poli- da multisiliciumis kritalebis 

miReba.  warmoebuli produqciis garkveuli nawili sisufTavis mixedviT 

moixmareba radioeleqtronikis sxvadasxva dargebSi, sadac igi gamoiyeneba 

radiodetalebisa da mikrosqemebis warmoebaSi. aman ganapiroba misdami 

gansakuTrebuli yuradReba msoflios mraval qveyanaSi, sadac pirveli rigis 

amocanaa madanTermul RumelebSi teqnikuri siliciumis  warmoeba, romelic 

warmoadgens SedarebiT iaffasian nedleuls maRali gadamuSavebis 

produqciis warmoebisaTvis. es problema mniSvnelovania saqarTvelosTvisac, 

romlis gadawyvetis dros aucilebel pirobad unda Caidos adgilobrivi 

sawyisi nedleulis moZieba da gamoyeneba, teqnikuri sisufTavis siliciumis 

miReba karboTermuli gziT da  misi Semdgomi gadamuSaveba sxvadasxva 

meTodebis gamoyenebiT.   

  samuSaos mizani:  

                          

• eleqtruli dnobis dros karboTermuli xerxiT miRebuli teqnikuri 

siliciumis xarisxis maCveneblebze moTxovnebis dazusteba, misi 

minaravebiT dabinZurebis ZiriTadi wyaroebis gamovlena da analizi. 

teqnologiuri procesisadmi adeqvaturi Termodinamikuri modelis 

Seqmnis safuZvelze sistemebis fizikur-qimiuri modelirebis 

meTodologiis damuSaveba elementebis im farTo wris 

gaTvaliswinebiT, romlebic monawileoben RumelSi siliciumis miRebis 

procesSi.  

• teqnikuri siliciumis karboTermuli warmoebisaTvis adgilobrivi 

nedleulis bazaze maRalxarisxiani kvarcitebis miReba SiO2-is maRali 

koncentraciiT (98-99%) .  

• SerCeuli kvarcitebis kompleqsuri gamocda maTi teqnologiuri 

vargisianobis dasadgenad.  

• karboTermuli xerxiT teqnikuri siliciumis miRebis dros minarevebis 

ganawilebis kanonzomierebebis gansazRvra maRaltemperaturuli 

eqsperimentebis produqtebis fazuri da elementuri Sedgenilobebis 

Seswavlis safuZvelze.  

• karboTermuli gziT teqnikuri siliciumis miRebisa da Camosxmis 

procesebis teqnologiuri parametrebis dasadgenad eqsperimentuli 

dnobebis Catareba laboratoriis sacdel saamqroSi damontaJebuli 100 

kva simZlavris madanTermul eleqtroRumelSi.  
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• teqnikuri siliciumis karboTermuli warmoebis programuli 

parametrebis gansazRvra da misi realizaciis optimaluri 

aparaturuli da teqnologiuri sqemebis dazusteba.   

 

samuSais praqtikuli Rirebuleba: 

• SemoTavazebuli teqnologiis Taviseburebas ganapirobebs 

teqnologiuri modelis Seqmna, romelic yvelaze axlos iqneba realur 

samrewvelo pirobebTan, procesSi sxdasxva sabados adgilobrivi 

kvarcitebisa da standartuli da arastandartuli aRmdgenlebis 

gamoyenebiT..  

• miRebuli teqnikuri siliciumis mziuri sisufTavis (99,999%) donemde 

Semdgomi rafinirebis teqnologiis damuSavebis mizniT misi nimuSebi 

gadaecema institutis naxevargamtari masalebisa da feradi liTonebis 

laboratorias (#6, xelmZRvaneli, prof. n. kekeliZe).  

          

 

 

3.Tms – metalurgiiT sxmuli sali Senadnobebis da misgan nakeTobebis 

miRebis teqnologiis damuSaveba.  2013-2014ww. 

 

samecniero konsultati:  g.TavaZe t.m.d. profesori, erov. akd. wev.kor. 

     samuSaos xelmZRvanelebi: g.oniaSvili  t.m.d. prpfesori labora.xelmZR. 

                  g.zaxarovi t.m.k. akd.doq. mTav. mec.Tan 

problemis aRwera 

warmoebaSi sali Senadnobebi (sxmuli da metalokeramikuli) mzaddeba 

ZnellRobadi karbidebis fuZeze, romlebic gamoirCevian maRali sisaliT, 

simtkiciT, cveTamedegobiT da cecxlgamZleobiT. sali Senadnobebi 

ZiriTadad  fxvnilTa metalurgiiT miiReba, romelic sakmaod xangrZlivi 

teqnologiuri procesia da moiTxovs didi raodenobiT eleqtroenergias, 

rac zrdis produqciis TviTRirebulebas.  

sxmul sal Senadnobebs amzadeben specialuri eleqtrodebis saxiT, 

romlebic gamoiyeneba daduRebisaTvis, xolo metalokeramikuli (ВК15В- 

tipis) gamoiyeneba Stampebis dasamzadeblad, romlebic muSaoben maRali 

dartymiTi Zalebis arsebobis pirobebSi. cnobilia rom WC-Co, WC-Ni -- 
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Sedgenilobis mqone sali Senadnobebi xasiaTdebian simtkicisa da 

drekadobis modulis maRali mniSvnelobebiT. SenadnobebSi kobaltis 

Semcvelobis 3-dan 10%-mde zrdis pirobebSi simtkicis zRvari, dartymiTi 

siblante da plastiuri deformacia izrdeba, xolo sisale da drekadobis 

moduli mcirdeba. sxmuli sali Senadnobebis miReba klasikuri meTodiT 

agreTve dakavSirebulia eleqtroenergiis didi raodenobiT xarjvasTan. 

sali Senadnobebis miRebisas Eeleqtroenergiis xarjis da teqnologiuri 

procesis xangrZlivobis mkveTri Semcireba,  maRali sisalis da simtkicis 

SerwymasTan erTad, SesaZlebelia Tms-metalurgiis gamoyenebiT. 

 

proeqtis mizani 

proeqtis mizans warmoadgens  Tms-metalurgiis meTodiT winaswardasaxuli 

Tvisebebis mqone sali Senadnobebis damuSaveba da misgan specialuri 

nakeTobis damzadeba. energodamzogi Tms teqnologia ar moiTxovs rTul 

danadgarebs. Tms-metalurgiis meTodiT, volframis karbidis (WC) bazaze 

miRebuli iqneba sxmuli sali Senadnobebi da misgan specialuri nakeTobebi.  

              

Tms teqnologia saSualebas gvaZlevs miviRoT sxmuli sali Senadnobebi 

SedarebiT iafi sawyisi produqtebidan (liTonis oqsidi, aRmdgeneli). sali 

Senadnobis da misgan specialuri nakeTobis damzadebisTvis Catarebuli  

kvlevebi da samuSaoebi dakavSirebuli iqneba misi saeqspluatacio 

Tvisebebis gaumjobesebis  SesaZleblobasTan da moxmarebis sferos 

gafarToebasTan. 

              

proeqtis amocanebi 

SedarebiT iafi da aradeficituri nedleulidan Tms – metalurgiiT  maRali 

fizikur-meqanikuri Tvisebebis mqone  sxmuli sali Senadnobebis miReba da 

maTgan nakeTobebis  damzadeba. 

 

proeqtis ganxorcielebis gzebi 

- sxmuli sali Senadnobebis da maTgan specialuri nakeTobis miReba   

  centridanuli Zalebis zegavleniT 

- sxmuli sali Senadnobebis da maTgan specialuri nakeTobis miReba  

  maRali wnevis reaqtorSi vibraciuli danadgaris gamoyenebiT 
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mosalodneli Sedegebi 

- SerCeuli maRali fiziko-meqanikuri Tvisebebis mqone  masalebidan 

damzaddeba specialuri nakeTobebi. 

- damuSavdeba da damzaddeba ramodenime nakeTobis erTdrouli an 

Tanamimdevruli inicirebis SesaZleblobis mqone, eleqtronul-distanciuri 

samgayvanilobiani sistema. 

- damuSavdeba muSa naxazebi centridanuli manqanisTvis, romelsac eqneba 

SesaZlebloba nakeTobebis erTdrouli sinTezisa  minimum 30 cali/sT –Si 

warmadobiT  

           

proeqtis Sedegebis Sefaseba da monitoringis meqanizmebi 

- yoveli kvartlis bolos daiwereba Sesabamisi angariSi Sesrulebuli 

samuSaos Sesaxeb   

4.specialuri daniSnulebis foladebis  modificirebis inovaciuri 
teqnologiis damuSaveba 

 
etapi 2. axali cveTamedegi foladebis modificirebis teqnologiis 

damuSaveba da sapiloto nimuSebis _muxluxa teqnikis savali nawilis 

seqciis TiTa da samsxrevelas yba_miReba.  2013w. 

  

samuSaos xelmZRvaneli: a.oklei t.m.k. akad.doq. uf.mec.Tan 

 

problemis aRwera 

foladis saeqspluatacio Tvisebebis gaumjobesebis erTerT efeqtur 

saSualebas modificireba warmoadgens. Cveulebriv, modifikatorebad tute 

(magniumi, kalciumi),  iSviaTi (cerium, itriumi) liTonebis, titanis, 

vanadiumis, borisa da zogi sxva elementebis Semcveli Senadnobebi 

gamoiyeneba. aseTi Senadnobebis miReba induqciur RumelebSi silikoTermuli 

meTodiTaa SesaZlebeli.  

amJamad Txevadi foladis  modificirebis procesSi nanoreagentebis 

gamoyenebis xvedrTi wili matulobs. ris Sedegadac foladis simtkicis 

maCveneblebi mniSvnelovnad umjobesdeba, xolo foladis plastikuroba da 

dartymiTi siblante mcirdeba. es movlena nakeTobebis zogierTi kvanZebis 

saeqspluatacio Tvisebebze uaryofiT gavlenas axdens. magaliTad, muxluxa 

teqnikis saval nawilze, samsxrevelas ybebze da a. S. aqedan gamomdinare, 
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nanoreagentebiT dispersiulad ganmtkicebuli foladis plastikuri 

Tvisebebisa da dartymiTi siblantis gazrda aqtualur problemas 

warmoadgens. misi gadawyveta ki foladis modificirebis axali teqnologiis 

damuSavebiTaa SesaZlebeli. am teqnologiiT miRweuli unda iqnes, 

erTdroulad, foladis rogorc simtkicis aseve plastikurobisa da 

dartymiTi siblantis maCveneblebis gaumjobeseba.  

 

proeqtis mizani  

intensiuri cveTisa da Zlieri dartymiTi datvirTvebis pirobebSi momuSave 

specialuri daniSnulebis, maRali meqanikuri Tvisebebis mqone, foladebis 

modificirebis axali teqnologiis damuSaveba da miRebuli, optimaluri 

Sedgenilobis, foladisgan sapiloto nimuSebis damzadeba. 

              

ganxorcielebis gzebi 

- laboratoriul induqciur RumelSi, grafitis tigelSi, silikoTermuli 

meTodiT miRebuli iqneba mravalkomponentiani modifikatorebi: silicium-

kalcium-alumini, silicium-kalcium-magniumi da silicium-bor-titani; 

- saeqsperimento nanoreagentebi miRebuli iqneba Sesabamisi elementebis 

marilebis wyalxsnarebidan. Txevadi foladis modificirebisaTvis 

nanoreagentebi fxvnilis an briketebis saxiT iqneba gamoyenebuli; 

- laboratoriul induqciur RumelSi (magnezitis tigelSi), manganumiani da 

maRalmanganumiani austenituri foladebisaTvis, modificirebis axali 

teqnologia damuSavdeba. am foladebs  cveTasa  da dartymiTi medegobaze 

gansakuTrebulad maRali  moTxovnebi waeyeneba.  

 

mosalodneli Sedegebi  

-  miRebuli iqneba Semdegi Sedgenilobis foladis modifikatorebi: 

  1. 55 – 65 % siliciumi, 6 – 10 % kalciumi, 4 – 7 % alumini, danarCeni –   

rkina;   

  2. 55 – 65 % siliciumi, 6 -10 % kalciumi, 3 – 5 % magniumi, 3 – 5 % alumini 

danarCeni – rkina; 

  3. 55 – 65 % siliciumi, 1 – 3 % bori, 3 – 5 % titani, danarCeni – rkina. 

- damuSavdeba specialuri daniSnulebis foladebis kompleqsuri 

modificirebis inovaciuri teqnologia. standartul moTxovnebTan 

SedarebiT, mosalodnelia aRniSnuli foladebis Tvisebebis 20–35%-iT 



 12 

mateba. damuSavebuli nanooqsiduri struqturis mqone foladebisgan 

damzaddeba sapiloto nimuSebi – muxluxa teqnikis savali nawilis 

seqciis TiTa da samsxrevelas yba.  

 

             

               

5. madneulis polimetaluri, TuTiis Semcveli madnebis biodestruqciisa 

da baqterialuri gamotutvis teqnologiuri procesis sqemis 

SemuSaveba.  2013-2014ww 

 

samuSaos xelmZRvaneli:  d.saxvaZe t.m.k. akad.doq. direqtoris moadgile. 

 

problemis aRwera da aqtualoba: 

vinaidan saqarTveloSi bolo dros mniSvnelovnad Semcirda mdidari, advi-

lad dasamuSavebeli madnebis maragi, aqtualuri gaxda axali, Znelad gada-

samuSavebeli mravalkomponentiani Raribi madnebis Seyvana eqsploataciaSi. 

es ki moiTxovs racionaluri, ekonomiurad gamarTlebuli meTodebis damuSa-

vebas da gamoyenebas warmoebaSi.  

madneulis samTo-gamamdidrebeli kombinatis bazaze didi xania 

dasawyobebulia daaxloebiT 600 000 tona, spilenZ-TuTiis sulfiduri 

madnebi. es madani miekuTvneba rTuli tipis madans. MmisTvis damaxasiaTe-

belia misi ZiriTadi Semadgeneli meoradi sulfidebis (piriti, xalkopiriti, 

sfaleriti da sxva). emulsiuri urTierT Sezrda amitom, madnebi 

tradiciuli meTodebiT Znelad gasamdidrebelia da maTgan sasargeblo 

produqciis   miiReba ar xdeba. 

 

proeqtis mizani:  

ukanasknel wlebSi droiT motanilma problemebma mniSvnelovnad gansazRvra 

baqterialuri hidrometalurgiis, rogorc Teoriuli, ise praqtikuli mi-

marTulebis Camoyalibeba. bioteqnologias, rogorc damoukidebel mec-

nierul-praqtikul mimarTulebas didi mniSvneloba eniWeba Raribi, Znelad 

gasamdidrebeli madnebis sameurneo brunvaSi CasarTvelad. bioteqnologia 

iTvaliswinebs aratradiciuli cocxali organizmebis saSualebebiT 

sasaqonlo produqciis miRebas. 
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proeqtis mizania Catardes kvlevebi aRniSnuli madnebisaTvis baqterialuri 

gamotutvis meTodis SesamuSaveblad, rac iTvaliswinebs avtotrofuli Tio-

baqteriebis Th.ferrooxidans saSualebiT metalebis xsnarSi gadayvanas da darCe-

nili madnis sasurveli elementebiT gamdidrebas.  

               

ganxorcielebis gzebi: 
 

SerCeuli madnis mineralogiuri da qimiur-speqtraluri kvlevis safuZvelze 

adgilobrivi mikrofloridan gamoiyofa gamotutvisaTvis saWiro da garemo 

pirobebTan Seguebuli Th.ferrooxidans-is aqtiuri Stamebi;  

laboratoriul pirobebSi baqterialuri gamotutvis procesis maRalefeqtu-

ri warmarTvisaTvis moxdeba optimaluri parametrebis dadgena (I etapi); 

kvlevebis Sedegebis kompleqsuri analizis safuZvelze damuSavdeba gamotu-

tvis racionaluri, sawarmoo teqnologiuri sqema da laboratoriuli ga-

mocda (II etapi). 

 

mosalodneli Sedegebi 
 

SemuSavebuli iqneba baqterialuri gamotutvis teqnologiuri procesis 

sqema, romlis mixedviTac SesaZlebeli gaxdeba spilenZis, TuTiis da oqros 

koncentratis miReba.  

sqemis praqtikuli ganxorcieleba ar moiTxovs did danaxarjebs da miRebu-

li produqciis Rirebuleba savaraudoT gaamarTlebs masze gaweul xarjebs.  

   

6. maRalazotiani unikelo austenituri, dupleqs da martensituli 

klasis foladebis miReba.  2013-2014ww 

 

samuSaos xelmZRvaneli: n.luarsabiSvili t.m.k. akad.doqt. mTav. mec. Tan. 

 

problemis aRwera 

gazrdili saeqploatacio maxasiaTeblebis mqone Senadnobebze moTxovnileba 

teqnikis sxadasxva dargis, rogorc samoqalaqo, aseve samxedro 

daniSnulebis konstruqciebisaTvis metad aqtualuria. amasTan 
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mniSvnelovania foladis da misgan detalebis warmoebis  ekonomikuri 

efeqturoba. 

f.TavaZis metalurgiisa da masalaTmcodneobis institutSi arsebobs 

ekonomiuradlegirebuli austenituri qromnikeliani da qrommanganumiani 

koroziamedegi foladebis damuSavebis da samrewvelo aTvisebis 

mravalwliani gamocdileba. 

uJangavi austenituri, ferituli, martensituli da dupleqs foladebi 

msoflioSi, dReisaTvis  farTod gamoiyeneba. es foladebi Seicaven didi 

raodenobiT sxvadasxva, Zvirfas malegirebel elements, romelTa Soris 

aRsaniSnavia nikeli, romlis fasic ganuxrelad, swrafad, izrdeba. amasTan 

aRmoCnda, rom nikeli aris alergeni da amitom momxmareblebi 

dainteresebuli arian, Secvalon nikelSemcveli foladebi, mcirenikeliani 

an unikelo, gaumjobesebuli Tvisebebis mqone SenadnobebiT.  

ukanasknel wlebSi gansakuTrebuli YyuradReba eqceva maRalazotiani 

foladebis miRebas, radgan aseT Senadnobebs gaaCniaT mravali kargi Tviseba. 

magaliTad: plastikurobis danakargis gareSe simtkicis mniSvnelovani 

gazrda, koroziamedegobis gazrda, mxurvalsimtkicis da austenitis 

stabilurobis gazrda, rogorc temperaturis, aseve Zabvebis an plastikuri 

deformaciis zegavlenis qveS. e.i. civi deformaciis dros ar warmoiqmneba 

deformaciuli martensiti. azoti aferxebs intermetaluri fazebis 

warmoqmnas.B 

azotis saSualo da maRali Semcvelobis (0,9%-mde) pirobebSi SesaZlebelia  

martensituli, austenituri da dupleqs SenadnobTa axali klasebis miReba.  

              

aseTi foladebis gamoyenebis areali didia, magaliTad uJangavi samedicino 

instrumentebis, burTula-sakisrebis, navTob da qimiuri teqnologiis, zRvis 

wyalSi, koroziulad aqtiur areebSi da maRal temperaturebze  momuSave 

konstruqciebisaTvis, eleqtroteqnikaSi aramagnituri detalebisaTvis da 

sxva. 

maRalazotiani foladebis miReba problematuria, radgan azotis xsnadoba 

liTonSi Zlier mcirdeba kristalizaciis dros. 
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ukanasknel wlebSi msoflioSi didia interesi azotis da damcavi airebis 

wnevis qveS eleqtrowiduri gadadnobis teqnologiisadmi miZRvnil kvleviT 

samuSaoebze.. am procesis zogadi upiratesoba mdomareobs imaSi, rom miiReba 

xarisxiani erTgvarovani sxmuli mcire kristaluri segregaciiT, gogirdis 

minimaluri SemcvelobiT, araliTonuri CanarTebis minimaluri doniT, 

Jangbadisadmi midrekili malegirebeli elementebis minimaluri danakargebiT 

(amowviT). miRebul namzadSi ar aris wyalbadi. 

amrigad maRalazotiani unikelo foladebis miRebis problema metad 

aqtualuria. misi gadawyveta damcavi airebis wnevis qveS eleqtrowiduri 

dnobis teqnologiiT gziT saSualebas mogvcems miRebul iqnas sxvadasxva 

daniSnulebis da klasis ekologiurad gamarTlebuli da iafi  foladebi.  

 

proeqtis mizani 

eleqtrowiduri dnobiT maRalazotiani unikelo austenituri, martensituli 

da dupleqs foladebis miRebis meTodebis damuSaveba. miRebuli foladebis 

saeqspluatacio Tvisebebis dadgena. 

 

proeqtis amocanebi 

• widis, damcavi airis Sedgenilobis da airis wnevis gavlenis Seswavla  

  sxvadasxva klasis foladebis gamodnobis procesze.   

• azotis wnevis qveS, fxvnilgula eleqtrodebiT eleqtrowiduri    

  dnoba - legirebis procesis da maRalazotiani, maRalmanganumiani,    

  austenituri klasis foladis miRebis meTodis damuSaveba.  

• maRalazotiani, qrom-manganumiani, koroziamedegi dupleqs foladis   

  eleqtrowiduri dnobiT miRebis meTodis damuSaveba.  

              

• martensituli klasis maRalazotiani foladis miRebis meTodis 

damuSaveba. 

• miRebuli foladebis struqturis, fizikur-meqanikuri da koroziuli  

  Tvisebebis Seswavla. 

• miRebuli foladebis struqturasa da Tvisebebze Termuli da   

  Termomeqanikuri damuSavebis gavlenis Seswavla.  

 

proeqtis ganxorcielebis gzebi 
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• damzaddeba azotis da damcavi airis wnevis qveS eleqtrowiduri dnobis   

  kamera. 

• damuSavdeba da damzaddeba widis dnobis da kameraSi miwodebis meqanizmi. 

• fxvnilgula eleqtrodisaTvis dadgindeba sakazmed arCeul fxvnilTa   

  marcvlebis optimaluri zomebi.  

• Seiswavleba miRebul sxmulTa makro da mikro struqtura, elementTa  

  ganawileba mTel kveTSi.  

• Seiswavleba miRebuli foladebis maRaltemperaturuli teqnologiuri  

  maxasiaTeblebi, WedviT da glinviT miRebuli namzadebis meqanikuri 

Tvisebebi. 

• miRebuli foladebisaTvis, qlor-ionebis Semcveli da sxva agresiuli  

  areebisaTvis, dadgenil iqneba koroziuli maxasiaTeblebi. 

• dadgenil iqneba Termuli da Termomeqanikuri damuSavebis gavlena 

foladebis mikrostruqturasa da meqanikur Tvisebebze. 

• dadgenil iqneba miRebuli Senadnobebis gamoyenebis sferoebi, ekonomikuri  

  efeqturoba da SesaZlo moTxovnileba saqarTvelos da msoflio bazarze. 

 

mosalodneli Sedegebi 

• miRebuli iqneba unikelo maRalazotiani austenituri, dupleqs da   

martensituli klasis foladebi.   

• Catarebuli kvleva saSualebas mogvcems gamovyoT maRalazotiani 

foladebis jgufi, romelTa farTomasStabiani warmoeba saqarTveloSi 

ekonomikurad gamarTlebuli iqneba.  

• Catarebuli kvlevis safuZvelze SesaZlebeli iqneba daproeqtdes  

 

 

maRali warmadobis eleqtrowiduri dnobis agregati maRalazotiani, 

• maRali simtkicis da koroziamedegi unikelo foladebis 

sawarmoeblad.  

 

proeqtis Sedegebis Sefaseba da monitoringis meqanizmebi 

 proeqtis Sedegebi SeiZleba Sefasdes: 

• miRebuli austenituri, dupleqs da martensituli klasis foladebis 

xarisxiT; 
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• samecniero angariSSi moyvanili SedegebiT; 

• dasapatenteblad momzadebuli masalebiT. 

             

    

7.  mcxeTa-armazcixis sataZro kompleqsis damxmare saTavsoebis (#2-3) 

liTonis masalis, samSeneblo qvis dasamuSavebeli rkinis iaraRi (II-III ss) 

2013-2014ww 

samuSaos xelmZRvaneli:  g.inaniSvili i.m.d. sruli profesori 

problemis aRwera. axali welTaRricxvis dasawyisis (gvianromauli periodi) 

qarTlis sataZro kompleqsebis Seswavlis problematika moicavs mcxeTis 

akropolisis arqeologiuri gaTxrebis Sedegad gamovlenil romauli tipis 

warmarTuli panTeoniT da safortifikacio nagebobebiT cnobil Zeglebs, 

romelTa kvlevis Sedegebi mxolod mecnier-mkvlevarTa viwro wrisaTvis 

aris cnobili. dRemde ucnobia am periodis momcveli rkina-foladis 

nawarmis teqnologiuri kvlevis Sedegebi. 

liTondamuSavebis istoriisaTvis metad sainteresoa 2011 wels 

ganxorcielebuli arqeologiuri gaTxrebis Sedegad sataZro kompleqsSi 

Semavali sameurneo daniSnulebis saTavsoebSi Tavmoyrili qvis 

dasamuSavebeli da gadasabmeli iaraRebis nakrebis (weraqvi, satexi, palo, 

gamiri da sxv.) istoriul-teqnologiuri kvlevis Sedegebi. aRniSnuli 

funqciis sameurneo iaraRi pirvelad Semodis teqnologiuri analizisaTvis 

da moicavs 60 erTeulze meti raodenobis sameurneo iaraRis nimuSebs, 

romelTa Seswavla didad mniSvnelovania saqarTvelos kulturuli 

memkvidreobis gamovlenis TvalsazrisiT. 

proeqtis mizani. kvlevis obieqtad gansazRvrulia II-III saukuneebis 

saqarTveloSi taZarTmSeneblobisaTvis damaxasiaTebeli, sameurneo-

samSeneblo daniSnulebis Sromis iaraRi rkina-foladis nawarmis saxiT. 

mizanSewonilia rkinis iaraRis kompleqsuri masalaTmcodneobiTi analizi, 

TiToeuli artefaqtis meqanikuri maxasiaTeblisa da saeqspluatacio 

Tvisebebis gansazRvriT. 

 proeqtis amocanebi 
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• gvianantikuri xanis saqarTvelos sameurneo daniSnulebis rkinis 

iaraRis samuSao parametrebis analizi; 

• II-III saukunis taZarTmSeneblobaSi gamoyenebuli rkina-foladis 

iaraRis optimaluri formebisa da Sromis pirobebis ganxorcielebis  

 

pirobebis SesaZleblobaTa analizi; 

• Sromis iaraRis nimuSTa fizikur-meqanikuri Tvisebebis Seswavla; 

• foladis nimuSTa speqtruli da metalografiuli analizi; 

• artefaqtebis damzadebis teqnologiuri sqemis Seswavla. 

 

 proeqtis ganxorcielebis gzebi 

• Seiswavleba arqeologiuri masalis koroziis saxe da xarisxi; 

• momzaddeba gamosakvlevi nivTebis saanalizo nimuSebi; 

• gamokvleuli iqneba calkeuli iaraRis masalis qimiuri Sedgeniloba 

da struqtura; 

• Catardeba iaraRis damzadebis teqnologiis analizi; 

• Sedgeba gamokvleuli masalis istoriul-teqnologiuri analizis 

Sedegebis angariSi. 

 

 mosalodneli Sedegebi 

• ganisazRvreba II-III saukunis iberiaSi taZarTmSeneblobis samuSao 

iaraRebis teqnologiuri maxasiaTeblebis da funqciuri Tvisebebis 

arsebuli Sesabamisoba, Tanamedrove moTxovnaTa parametrebis mixedviT; 

• dadgindeba sameurneo daniSnulebis iaraRis damzadebis teqnologiuri 

sqema; 

• miRebuli iqneba rkina-foladis masalis kvlevis Sedegebis Sesabamisi 

istoriul-teqnologiuri daskvna. 

 

proeqtis Sedegebis Sefaseba moxdeba 

• arqeologiuri Zeglis funqcionirebis periodisa da istoriul 

daniSnulebasTan dakavSirebuli gamokvleuli masalebis 

teqnologiuri Sesabamisobis mixedviT; 
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• Temis kvleva-Ziebis Sedegebis mniSvnelobiT armazcixis sataZro 

kompleqsis sameurneo nagebobaTa kompleqsuri istoriuli 

SefasebisaTvis.  

 

 

 

 

        
 
 
 
samuSaoebi ganxilulia  institutis samecniero sabWoze  
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