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amocana #1 qmedeba 1. 

sawyisi monacemebi 

dabaltemperaturuli aluminirebis gamsxvilebuli masStabis 

 eleqtrolizuri abazanis dasaproeqteblad 

 

 
1. abazanis deniT datvirTva      1-8 amperi 
 
2.kaToduri denis simkvrive      20-50ma/sm2 

 
3.anoduri denis simkvrive       ~20ma/sm2 

 
4.kaToduri danafaris sisqe     15-30mkm 
 
5.muSa eleqtrolitis           AlCl3, BaCl2, NaCl 

SemadgenlobaSi Semavali komponentebi 
 
6.Zabva abazanaze                 2,2 - 2,5v 
 
7.uwylo aluminis qloridis       2,47 g/sm3 

simkvrive oTaxis temperaturaze 
 

8.nalRobis eleqtrolizis      100-1250C 
Catarebis temperatura 
 

9.aluminiT dasafari detalebis   150mmX50mmX50mm 
 maqsimaluri zomebi  
         

10.nalRobis eleqtrolizis       ~90 wT 
erTi ciklis (erTi dafarvis) 
maqsimaluri xangrZlivoba 
 

11.aluminiT dasafari               naxSirbadovani da  
detalebis masala                             sakonstruqcio foladebi 
 

12.erTdroulad dasafari       4-8 cali 
WanWikebis raodenoba  
 
13.anodis masala                teqnikuri sisufTavis alumini 
 
14.abazanis korpusis masala      alumini 
 



15.abazanis korpusis kedlis sisqe      2-3mm 
 
16.abazanis Tboizolacia      minaboWko, bazaltis qeCa 
 
17.Tboizolaciis sisqe        20-30mm 
 
18.abazanis saxuravis masala      alumini 
 
19.saxuravis abazanis            WanWikebiani SeerTebiT 

korpusze damagrebis xerxi 
 

20.dasafari detalebis          meqanikuri damuSaveba an  
winaswari damuSavebis meTodi                  gancximva da mowamvla 
 

21.muSa eleqtrolitis saWiro      eleqtroenergiiT  
 temperaturis miRwevisa da                    arapirdapiri gaxureba 
am temperaturis SenarCunebis meTodi 
 

22.abazanaSi temperaturis      Termowyvilis saSualebiT 
 gazomvis meTodi 
 

23.aluminirebuli detalebis       garecxva onkanis wyliT, 
damuSavebis meTodi                            gaSroba eleqtrosaSrobSi 
eleqtrolizis Semdeg 
 

24.abazanaSi warmoqmnili      gamwovi ventilacia 
gazebis evakuaciis xerxebi 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



amocana #1. qmedeba 2 

abazanis konstruqciis damuSaveba da 

 eskizuri proeqtis Sedgena 

 
dabaltemperaturuli aluminirebis abazanis konstruqciis damuSavebis dros 

vxelmZRvanelobT pirvel qmedebaSi moyvanili sawyisi monacemebiT, romelic 

SevadgineT adre Catarebuli samecniero-kvleviTi samuSaoebisa da literaturuli 

monacemebis mixedviT. 

  abazanis konstruirebis dros mxedvelobaSia misaRebi is garemoeba, 

rom foladis nakeTobebis dabaltemperaturuli galvanuri aluminireba ar 

SeiZleba Catardes aluminis marilebis wyalxsnarebis eleqtroliziT, radgan 

aluminis Zlier uaryofiT eleqtroduli potencialis gamo wyalxsnarebSi 

kaTodze aluminis ionebis magivrad xdeba wyalbadis ganmuxtva (aRdgena) airadi 

wyalbadis miRebiT. amitom aluminis eleqtroliziT miReba da Sesabamisad 

liTonis nakeTobebis eleqtroqimiuri aluminireba SesaZlebelia Catardes 

mxolod aluminis Semcveli marilebis, kerZod uwylo aluminis qloridis – AlCl3 

–is nalRobis eleqtroliziT. 

aluminireba SeiZleba Catardes rogorc uxsnadi anodebis, magaliTad, 

grafitis, aseve xsnadi anodebis, kerZod liTonuri aluminis anodebis gamoyenebiT. 

orive meTods Tavisi dadebiTi da uaryofiTi mxareebi aqvs. uxsnadi anodebis 

SemTxvevaSi xarjvad nivTierebas aluminis danafaris misaRebad warmoadgens AlCl3 , 

romelic ufro iafia, vidre liTonuri alumini. magram pirveli meTodis 

SemTxvevaSi grafitis anodze raodenobrivad gamoiyofa molekuluri qlori, 

romelic saWiroebs utilizacias. 

amitom ufro perspeqtiulad migvaCnia xsnadi aluminis anodebis gamoyeneba, 

miTumetes Tu anodebis dasamzadeblad gamoyenebuli iqneba meoradi alumini, rac 

gaaiafebs process. 

xsnadi anodebis gamoyenebis SemTxvevaSi anodze mimdinareobs aluminis anoduri 

gaxsna: Al0-3e→Al3+, xolo kaTodze (aluminiT dasafar detalze) xdeba Al3+ ionebis 

aRdgena liTonur aluminad:    Al+3+3e→Al0. magram am ZiriTadi procesis 



paralelurad dabali denis gamosavliT mimdinareobs Tanauri reaqcia aluminis 

qloridis nalRobis daSliT. kaTodze gamoiyofa AlCl3-Si Semavali alumini 

zemoTmoyvanili reaqciis msgavsad: Al+3+3e→Al0, xolo anodze gamoiyofa 

eqvivalenturi raodenobis qlori 2Cl- - 2e →Cl0
2. yovelive es, rasakvirvelia, 

maqsimalurad unda iyos gaTvaliswinebuli abazanis konstruirebis dros. 

zemoT aRniSnulidan gamomdinare Ria aluminirebis abazana airadi qloris 

sistemidan gamosayvanad aRWurvili unda iyos zontiT da saborto saventilacio 

gawoviT, an procesis Casatareblad gamoyenebuli unda iyos Sesabamisi 

konstruqciis daxuruli abazana. 

gamsxvilebuli masStabis aluminirebis abazanis konstruirebis dros Cven 

wavediT meore gziT, romelic saSualebas iZleva miRebuli iqnas 

koncentrirebuli (haeriT ganuzavebeli) airadi qlori, romlis Segroveba da 

daWirxvna ufro advilia, vidre haeriT ganzavebuli qloris utilizacia. 

Tavis mxriv daxuruli abazanis korpusi SeiZleba iyos cilindruli an 

paralelepipedis formis. cilindruli abazanis upiratesoba aris konstruqciis 

SedarebiTi simartive da korpusis SigniT arsebuli aluminis qloridis mier 

Seqmnili hidrostatikuri wnevis naklebi gavlena korpusis konstruqciul 

simartiveze. aRniSnulis gaTvaliswinebiT Cven upiratesoba miveciT cilindruli 

korpusis abazanas. 

 

nax. 1-ze mocemulia aluminis cilindruli abazanis eskizuri naxazi. 

 

 

 

 

 
 
 
 
 
 
 
 



amocana #1. qmedeba 3 

abazanis saboloo proeqtisa da muSa naxazebis Sedgena 

 

abazanis dasaproeqteblad gamocemuli sawyisi monacemebis safuZvelze Catarda 

Sesabamisi gaTvlebi. eskizuri proeqtis gamoyenebiT davamuSaveT abazanis 

saboloo proeqti da SevadgineT ZiriTadi detalebis muSa naxazebi. 

abazanis korpusi warmoadgens aluminisagan damzadebul cilindrul WurWels 

aluminisave bortiT (miltuCiT). korpusis gare diametria 250mm, misi kedlis 

sisqe2mm, simaRle 250mm, mTliani moculoba. korpuss Sida mxridan fskeridan 190mm-

is simaRleze miduRebuli aqvs oTxi patara baqani zomiT 30mmX20mm teflonisagan 

damzadebuli kaTodebis (aluminiT dasafaravi detalebis) damWeri fiqsatoris 

dasayrdnobad. 

abazanis saxuravi warmoadgens 3mm sisqis aluminis kvadratul firfitas 

gverdis sigrZiT 350mm. saxuravs aqvs 10mm diametris 16 naxvreti misi korpusze 

misaWerad xraxnkuTxvliani SeerTebiT. garda amisa, saxuravs aqvs aluminis 

milisagan damzadebuli vertikaluri bude TermowyvilisaTvis (budis sigrZe 200mm, 

gare diametri 12mm) da patara mili abazanaSi warmoqmnili airnarevis 

evakuaciisaTvis (milis sigrZe 30mm, gare diametri 12mm). 

anods aqvs cilindruli spiralis forma da damzadebulia marTkuTxedis 

formis kveTis mqone aluminis mavTulisagan. spiralis mavTulis kveTis farTi 

aris 40kv.mm, sigrZe da sigane Sesabamisad – 5mm da 8mm. xviebis raodenoba 16, 

TiToeulisaTvis Siga diametria 175mm. aluminis spiralis zeda xviis bolo 

gabrtyelebulia da gamoiyeneba anodis denmimyvanad. 

kaTodi warmoadgens aluminis mavTulze Camokidebul aluminiT dasafar 

detalebs (magaliTad, WanWiks, qanCs, Saibas da sxva), ramdenime kaTodi meqanikurad 

da Sesabamisad eleqtruladac, gaerTianebulia spilenZis mavTuliT, romelic 

imavdroulad warmoadgens kaTodis denmimyvans. 

kaTodis fiqsatori warmoadgens teflonis firfitisagan (sisqe 4mm) 

damzadebul wres diametriT 240mm. 



abazanis saxuravi aris kvadratuli formis, romlis gverdis sigrZea 350mm da 

damzadebulia 3mm sisqis aluminis firfitisagan. saxuravs aqvs misi centris 

mimarT 150mm radiusis wreze simetriulad ganlagebuli 16 naxvreti diametriT 

10mm, romlebic gamoiyeneba abazanis korpusze saxuravis misaWerad 

xraxnkuTxviliani SeerTebiT. 

Kkorpusis miltuCs da saxuravs Soris moTavsebulia rbili rezinisagan (sisqe 

5mm) damzadebuli ori Suasadebi, romelTa Soris ganlagebulia anodisa da 

kaTodis denmimyvanebi. zemoaRniSnuli detalebis WanWikebiTa da qanCebiT miWera 

uzrunvelyofs abazanis saimedo hermetulobas aluminirebis procesis dros 

warmoqmnili airebis gaJonvis Tavidan acilebas. 

spiraluri anodis da abazanis korpusis erTmaneTisagan eleqtruli 

izolirebisaTvis gamoyenebuli iyo keramikisagan damzadebuli fila diametriT 

250mm da sisqiT 20mm. 

 
 
 

amocana #1. qmedeba 4 

abazanis detalebis damzadeba  

(korpusi, eleqtrodebi, denmimyvanebi, saxuravi) 

 

abazanis korpusis dasamzadeblad gamoyenebuli iyo liTonuri aluminisagan 

damzadebuli cilindruli WurWeli, romelic zustad Seesabameboda 

msxvillaboratoriuli abazanis gaangariSebul zomebsa da moculobas. 

abazanis korpusis borti (miltuCi) damzadda aluminis 3mm sisqis furclisagan 

giliotinis da sarandavi da saxvreti Carxebis gamoyenebiT. 

miltuCis miduReba abazanis korpusze Catarda eleqtroSeduRebiT argonis 

atmosferoSi aluminis eleqtrodis gamoyenebiT. 

abazanis saxuravi damzadda aluminis furclisagan sisqiT 3mm giliotinis 

gamoyenebiT. saxuravs saburRi Carxis gamoyenebiT gaukeTda naxaziT 

gaTvaliswinebuli 16 naxvreti diametriT 10mm. 



spiraluri formis anodi (cilindruli spiralis Sida diametriT 175mm) 

damzadda 40kv.mm kveTis mqone aluminis marTkuTxa formis mavTulisagan, romelsac 

Cautarda Sesabamisi Termuli damuSaveba zedapiris aRsadgenad. 

kaTodi, romelsac warmoadgenda aluminiT dasafaravi naxSirbadovani 

foladisagan damzadebuli nakeTobebi (WanWikebi, qanCebi, Suasadebebi, Saibebi da 

sxva) 2mm diametris spilenZis mavTulis daxmarebiT Camoikideboda aseve 

spilenZisagan damzadebuli denmimyvanze. denmimyvanis horizontalur 

mdgomareobaSi dasafiqsireblad teflonis firfitisagan rkinis makratliT 

gamoiWra 240mm diametis wre (kaTodis fiqsatori), romelic Tavis mxriv 

eyrdnoboda abazanis korpusis Siga zedapirze miduRebul mcire zomis aluminis 4 

baqans. 

abazanis saxuravze argonis atmosferoSi miduRda aluminis milisagan 

damzadebuli bude TermowyvilisaTvis da aluminisaTvis airgamomyvani mili. 

folgirebuli minaboWkosagan (sisqe 50mm) makratliT gamoiWra Sesabamisi zomis 

Tboizolaciis fena abazanis korpusisaTvis. 

 

 
     

amocana #1. qmedeba 5 

cvladi denis gammarTvelis awyoba 

 

eleqtrolizuri abazanis eleqtroenergiiT kvebisaTvis gamoviyeneT 

naxevargamtaruli diodebisagan qarxnuli wesiT damzadebuli eleqtruli 

gammarTveli. eleqtrul sqemaSi CarTvis win gammarTvelsa da mis ZiriTad kvanZebs 

(transformatori, diodebi, eleqtruli filtri, mudmivi denis ampermetri da 

voltmetri, SemaerTebeli sadenebi, kontaqtebi) Cautarda revizia. gaiwminda 

mtvrisagan da Jangis fenisagan, Semdeg CairTo Zalovan qselSi da gamoicada fuWi 

svlis reJimSi reostatis gamoyenebiT. 

 

 

 



amocana #1. qmedeba 6 

eleqtrolizuri abazanis awyoba da misi winaswari gamocda 

 

dabaltemperaturuli galvanuri aluminirebis kvanZi avawyveT Semdegi 

xelsawyoebisagan: eleqtruli Rumeli saeleqtrolize nalRobis gasacxeleblad 

da eleqtrolizis procesSi Tburi danakargebis Sesavsebad, Termowyvili meoradi 

xelsawyoTi nalRobis temperaturis registraciisa da vizualuri 

dakvirvebisaTvis, avtomaturi regulatori nalRobis temperaturis avtomaturi 

regulirebisaTvis, eleqtrolizuri abazana aluminirebis procesis Casatareblad. 

  aluminirebis kvanZi da misi ZiriTadi mowyobiloba – eleqtrolizuri 

abazana avawyveT Semdegnairad: arawvadi masalisagan damzadebul sadgarze 

SemovdgiT niqromis spiralis bazaze damzadebuli eleqtruli Rumeli, romelic 

winaswar gamoicada gamaxureblis vargisianobaze; Semdeg eleqtroRumelis 

gamaxurebel filebze movaTavseT minabambis Tboizolaciis mqone eleqtrolizuri 

abazanis korpusi, amis Semdeg masSi fskerze davdgiT wriuli keramikuli fila 

abazanis korpusis anodisagan eleqtrulad izolirebisaTvis. Semdeg teflonis 

wriuli fiqsatori davakompleqteT aluminis anodisa da spilenZis mavTulebze 

Camokidebuli aluminiT dasafaravi detalebisagan (am SemTxvevaSi naxSirbadovani 

foladis WanWikebisagan) da es konstruqcia CavdgiT abazanis korpusSi wriul 

kersmikul filaze dayrdnobiT. SevavseT abazana misi moculobis 2/3-ze onkanis 

wyliT. abazanis Siga sivrcis saimedo hermetaciisaTvis abazanis korpusis 

miltuCze movaTavseT rbili rezinis Suasadebi, korpuss davadgiT aluminis 

saxuravi da davuWireT 16 cali M8 zomis WanWikiTa da qanCiT. saxuravze 

gakeTebul milisebur jibeSi CavasxiT teqnikuri zeTi da CavdgiT Termowyvili, 

romlis Tavisufali boloebi mivuerTeT meorad maregistrirebel xelsawyos. 

niqromis spiralis wredSi CavrTeT temperaturis avtomaturi regulatori, 

romlis davalebis mimcemi davayeneT 1000C temperaturaze da eleqtrul Rumels 

mivawodeT Zabva (220v). wylis gacxelebis procesSi vakvirdebodiT eleqtrolizuri 

abazanis detalebis mdgomareobas da maT muSaobas. abazanaSi Casxmuli wylis 

gacxeleba mocemul temperaturamde grZeldeboda daaxloebiT saaTnaxevris 



ganmavlobaSi. wylis gacxelebis procesSi abazanis saxuravis pirgamomyvani 

milidan daiwyo gamosvla wylis orTqlma, romelic am SemTxvevaSi warmoadgenda 

eleqtrolizis procesSi warmoqmnili airebis imitacias. wylis temperaturis 

SenarCuneba 1000C temperaturaze avtomaturi regulatoris daxmarebiT 

grZeldeboda 3 saaTis ganmavlobaSi. temperaturis SenarCunebis sizuste Seadgenda 

±30C, rac sruliad sakmarisia eleqtrolizis procesis normalurad 

CatarebisTvis. SeduRebis adgilebidan, agreTve miltuCebis miWeris adgilebidan 

wylis orTqlis gamosvla ar SeiniSneba, rac miuTiTebda abazanis hermetaciis 

damakmayofilebel mdgomareobaze. 

 zemoT aRniSnulis safuZvelze SegviZlia davaskvnaT, rom aluminirebis 

abazanis winaswarma gamocdam fuWi svlis reJimSi wylis gacxelebaze warmatebiT 

Caiara, riTac miRweuli iqna amocana #1-iT dasaxuli mizani. 

 

 
 

 

amocana #2. qmedeba 1 

teqnologiuri parametrebis dazustebis cdebis dagegmva 

 
teqnologiuri parametrebis dazustebis cdebis CatarebisaTvis saWiroa 

Semdegi winaswari samuSaoebis Catareba: 1. eleqtrolitis momzadeba 

eleqtrolizis procesis Casatareblad im Taviseburebebis gaTvaliswinebiT, 

romlebic lRobilTa eleqtrolizs axasiaTebs wyalxsnarTa eleqtrolizTan 

SedarebiT; 2. aluminiT dasafari nakeTobebisa da detalebis momzadeba 

eleqtrolizis Casatareblad, rac gulisxmobs maT meqanikur an qimiur 

damuSavebas, an kidev orive operaciis erTimeoris TanmimdevrobiT Catarebas; 3. 

eleqtrolizuri abazanisa da misi SigTavsis – muSa eleqtrolitis (uwylo 

aluminis qloridi bariumisa da natriumis qloridis danamatebis Tanaobisas) 

miyvana saWiro temperaturamde da am temperaturis SenarCuneba Sesabamisi 

sizustiT, agreTve – eleqtruli gammarTvelis momzadebas eleqtrolizis 

procesis Casatareblad (damiwebisa da eleqtruli kontaqtebis Semowmeba, 



gammarTvelis gamocda fuWi svlis reJimSi); 4. sakuTriv aluminirebis procesis 

dazustebis procesis Catareba winaswar SemuSavebuli dabaltemperaturuli 

galvanuri aluminirebis teqnologiuri reJimis mixedviT, romelic gulisxmobs 

Semdegi teqnologiuri parametrebisa da procesis maxasiaTeblebis Semowmebasa da 

dazustebas gamsxvilebuli maStabis danadgarze, rogoricaa kaToduri da anoduri 

denis simkvrive, Zabva abazanaze, saWiro temperaturis miRweva da misi SenarCuneba 

Sesabamisi sizustiT, abazanis hermetulobis xarisxi procesis dros, aluminiT 

dasafaravi detalebis winaswari da operaciis Semdgomi damuSavebis 

teqnologiuroba da xarisxi.  

 

 

 

amocana #2. qmedeba 2 

eleqtrolitis momzadeba (gauwyloeba, gaSroba) 

 

  nalRobTa eleqtrolizis normalurad CatarebisaTvis didi mniSvneloba 

eniWeba aluminis qloridis gamoyenebas gauwyloebuli saxiT da misi am saxiT 

SenarCunebas eleqtrolizis mTeli procesis ganmavlobaSi.  

 eleqtrolizis procesis Casatareblad gamoyenebuli iyo uwylo teqnikuri 

aluminis qloridi reaqtoruli kvalifikaciis danamatebiT – bariumis qloridi 

da natriumis qloridi. 

  rogorc cnobilia, aluminis qloridi Zlier hidroskopiuli 

nivTierebaa. amitom maqsimaluri yuradReba unda mieqces masSi tenis 

Semcvlelobas da minimumamde unda iyos dayvanili am nivTierebis atmosferul 

haerTan Sexebis dro. 

  mcire raodenobiT tenis Semcvlelobis SemTxvevaSi (0,5%-ze naklebi) 

galvanuri aluminirebis procesis dawyebis win tardeba foreleqtrolizi, 

romlis dros wylis daSliT warmoqmnili mcire raodenobiT warmoqmnili 

wyalbadi da Jangbadi gaiwoveba gamwovi ventilaciis daxmarebiT. 

 



 
amocana #2. qmedeba 3 

nimuSebis momzadeba eleqtrolizis Casatareblad  

(meqanikuri da qimiuri damuSaveba) 

 

  nimuSebis galvanuri aluminirebis procesis Catarebis win 

sruldeboda Semdegi standartuli operaciebi: 1. detalebis qimiuri damuSaveba 

(gaucximovneba da amoWma); 2. meqanikuri damuSaveba (zumfaris gamoyeneba, 

silaWavluri da mbrunavi saxexi rgoliT damuSaveba). 

gaucximovnebisaTvis gamoiyeneboda 10% -iani tutis xsnari, xolo 

amoWmisaTvis 5-8% -iani gogirdmJavis xsnari. TiToeuli am operaciis damTavrebis 

Semdeg aluminiT dasafaravi detalebi irecxeboda onkanis wyliT da Sreboda 

saSrob karadaSi. uSualod dafarvis win detalebs utardeboda meqanikuri 

damuSaveba. 

 

 

amocana #2. qmedeba 4 

 

abazanis gaxurebis sistemisa da eleqtruli gammarTvelis momzadeba 

 

  teqnologiuri procesis laboratoriul pirobebSi damuSavebis dros 

eleqtrolizuri abazana idgmeboda Saxtur RumelSi da xurdeboda saWiro 

temperaturamde. gamsxvilebuli masStabis cdebis Casatareblad gamoiyeneboda 

ufro didi zomis abazana, romlis Saxtur RumelSi moTavseba muSa eleqtrolitis 

gasacxeleblad SeuZlebeli iyo. amitom gacxelebisaTvis gamoviyeneT Ria 

eleqtruli Rumeli (eleqtroqura) niqromis spiraluri gamaxureblis bazaze. 

eleqtroquris simZlavre Seadgenda 5 kvt-s. temperaturis regulirebisaTvis 

gamoiyeneboda avtomaturi regulatori meqanikuri kontaqtebiT, romlis 

temperaturis regulirebis sizuste Seadgenda ±30C-s. 



  eleqtruli gammarTveli, romelsac teqnologiuri mowyobilobis 

momzadebis dros Cautarda revizia da gamoicada fuWi svlis reJimSi (amocana#1, 

qmedeba5), uSualod aluminirebis procesis Catarebis win kvlav Semowmda 

eleqtruli maxasiaTeblebis moTxovnebisadmi Sesabamisobaze da Semdeg 

eleqtruli sadenebis gamoyenebiT CairTo eleqtruli abazanis wredSi polarobis 

dacviT. 

 

  

 

amocana #2. qmedeba 5 

dabaltemperaturuli aluminirebis teqnologiuri  

parametrebis dazustebis cdebis Catareba 

 

gamsxvilebuli masStabis dabaltemperaturuli galvanuri aluminirebis 

teqnologiuri parametrebis dazustebis cdebi tardeboda Semdegi meTodikis 

mixedviT. 

  procesis Casatareblad gamsxvilebuli masStabis abazana 

Semoidgmeboda eleqtroRumelze. abazanas aexdeboda saxuravi da abazanidan 

amoidgmeboda teflonis fiqsatori masze mimagrebuli anodiTa da kaTodiT. 

CairTveboda gamwovi ventilacia. Semdeg abazanaSi iyreboda zustad awonili 

procesis Casatareblad saWiro komponentebi aseTi TanmimdevrobiT: bariumis 

qloridi, natriumis qloridi, aluminis qloridi. abazanas mWidrod exureboda 

Tavsaxuri. CairTveboda eleqtroqura da iwyeboda abazanis gaxureba. 1800C 

temperaturis miRwevisas marilTa narevis ZiriTadi komponenti – aluminis 

qloridi lRveboda da xdeboda nalRobis ufro intesiuri Sereva da 

homogenizacia. nalRobis gaxureba grZeldeboda 190-2000C temperaturamde 

homogenizaciis procesis bolomde miyvanisaTvis aRniSnul temperaturas viWerdiT 

daaxloebiT naxevari saaTis ganmavlobaSi. amis Semdeg wydeboda Zabvis miwodeba 

eleqtrul Rumelze da abazana Tavisi SigTavsiT iwyebda gacivebas. gacivebis 

procesi grZeldeboda temperaturis 120-1250C-mde Camosvlamde. am dros 



CairTveboda avtomaturi regulatori aRniSnuli temperaturis mudmivad 

SenarCunebisaTvis. amiT marilTa nalRobis eleqtrolizis Casatareblad 

momzadebis procesi mTavrdeboda. 

  amis Semdeg iwyeboda abazanis anodiTa da kaTodiT dakompleqtebis 

procesi. kronSteinze Semodgmuli teflonis fiqsatoris kaTodze Camoikideboda 

aluminiT dasafari detalebi, kerZod, naxSirbadovani foladis winaswar 

damuSavebuli – qimiurad da meqanikurad gawmendili WanWikebi, abazanas aexdeboda 

saxuravi da teflonis fiqsatori masze damagrebuli anodiTa da kaTodiT 

swrafad Caidgmeboda abazanaSi. am ukanasknels daexureboda saxuravi korpusis 

miltuCsa da saxuravs Soris Suasadebis moTavsebiT da abazanas Cautardeboda 

hermetazacia saxuravis mWidrod miWeriT korpusTan saxuravsa da korpusis 

miltuCSi gayrili 16 cali M8 WanWikiTa da qanCiT.   

  temperaturis 120-1250C-is farglebSi daregulirebis Semdeg iwyeboda 

eleqtrolizi gammarTvelis saSualebiT abazanaze mudmivi denis miwodebiT. 

  samuSao JurnalSi fiqsirdeboda eleqtrolizis yvela saWiro 

parametri: temperatura, denis Zala, Zabva anodsa da kaTods Soris, eleqtrolizis 

xangrZlivoba, agreTve – TviT eleqtrolizis msvlelobis xasiaTi: abazanis 

hermetizaciis mdgomareoba, gamwovi ventilaciis Seuferxebeli muSaoba, procesis 

msvlelobis dros abazanis airgamomyvani milidan gamomavali airebis gawovis 

sisrule ventilaciis sistemis meSveobiT (mowmdeboda sunis SegrZnebiT). 

  sul Catarda dabaltemperaturuli galvanuri aluminirebis sami cda. 

am cdebis Sedegebi moyvanilia cxrilSi. 

 

# erTi Wan-
Wikis 
geome-
triuli 
farTi,  
sm2 

Wan- 
Wikis 
rao-
denoba, 
cali 

kaToduri 
denis 
simkvrive, 
amp/sm2 

nalRobis 
tempe- 
ratura, 
0C 

jamuri  
denis  
Zala, 
amperi 

Zabva 
abaza-
naze, 
volti 

eleqt-
rolizis 
xangr-
Zlivoba, 
wT.  

1 18,7 6 30 120 3,4 2,3 40 
2 15,6 4 20 120 1,26 2,1 60 
3 8,2 5 50 120 2,05 2,5 30 
 



  eleqtrolizis procesi xasiaTdeboda denis Zalisa da Zabvis 

stabilurobiT, temperaturis cvlilebis sakmaod mcire diapazoniT, dafarvis 

xangrZlivoba icvleboda 30-60wT-is farglebSi. airebis gamoyofas samuSao oTaxSi 

adgili ar hqonda. 

  eleqtrolizis damTavrebis Semdeg teflonis fiqsatori anodiTa da 

kaTodiT amoitvirTeboda abazanidan da civdeboda mcire xniT civ wyalSi 

CayofiT. Semdeg TiToeuli detali ixsneboda kaTodidan, irecxeboda onkanis 

wyliT da Sreboda saSrob karadaSi. 

  danafarebi vizualurad kargi gamoiyureboda: iyo gluvi, atkeCis 

gareSe, Ria feris. 

  daskvnis saxiT aRvniSnavT, rom gamsxvilebul masStabSi Catarebuli 

cdebis Sedegebi srulad Seesabameboda laboratoriul cdebSi miRebul Sedegebs.  

 
 
 
 

 
 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Semsruleblebi: 
 

1. mTavari specialisti – nodar gasviani 
 
 

2. mTavari specialisti – raul kokilaSvili 
 
 

3. meqanikosi – mamuka oCigava 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



Sesavali 
 

liTonTa korozia msoflio mniSvnelobis problemaa. koroziisagan 
miyenebuli zarali kolosaluria da yovelwliurad aseul miliardobiT dolars 
Seadgens. 

liTonTa, pirvel rigSi foladis nakeTobebisa da konstruqciebis 
koroziisagan dacva xorcieldeba ZiriTadad TuTiis, kalis da qromis 
danafarebiT, magram am liTonTa maragebi msoflioSi Zalian Semcirebulia. maT 
alternativas warmoadgens aluminis danafarebi (am liTonis maragi ki 
praqtikulad ulevia). amasTan erTad, liTonTa aluminis danafarebs mTeli rigi 
dadebiTi Tvisebebi axasiaTebs: mxurvalmedegoba, koroziuli mdgradoba maRal 
temperaturaze, eqspluataciis xangrZlivi vada. 

liTonTa galvanuri aluminireba SesaZlebelia gamRvali marilebis 

eleqtroliziT 700-7700C temperaturebze, rac mniSvnelovan energodanaxarjebTan 
aris dakavSirebuli da teqnikuradac Zneli gansaxorcielebelia. 

Cvens mier SemoTavazebul halogenidur nalRobSi liTonTa galvanuri 
aluminireba SesaZlebelia lRobilTaTvis uCveulod dabal temperaturaze 

(~1000C). am meTodiT SesaZlebelia aluminireba Cautardes rTuli profilis 
liTonis nakeTobebs, kerZod xraxnuli profilis liTonTa nawilebis 
damakavSirebel qanCebsa da WanWikebs, romelTa xanmegegobaze didad aris 
damokidebuli liTonTa konstruqciebis, maRali Zabvis eleqtrogadamcemi anZebis 
da mravali sxva mowyobilobis mdgradoba. 

halogeniduri nalRobis ZiriTadi komponenti aris uwylo aluminis 

qloridi AlCl3. aluminirebis procesis ~1000C-ze Catarebisas saWiro ar aris 
ZviradRirebuli cecxlgamZle masalebis gamoyeneba da rac mTavaria, 
mniSvnelovnad naklebia energodanaxarjebi. garda amisa, aseT temperaturaze 
mkveTrad mcirdeba aluminis qloridis aqloradoba, rac Sromis pirobebis 
gaumjobebisa da ekologiuri usafrTxoebis TvalsazrisiT metad mniSvnelovania. 

proeqtis farglebSi damzadda, gamoicada da eqspluataciaSi imyofeboda 
gamsxvilebuli masStabis dabaltemperaturuli galvanuri aluminirebis abazana, 
romelSic aluminireba Cautarda ramdenime praqtikaSi farTod gamoyenebul 
foladis detalebs (WanWikebi, qanCebi, firfitebi). am nakeTobebis koroziulma 
gamocdam Sesabamis garemoSi da metalografiulma da redgenografiulma analizma 
aCvena maTi maRali koroziuli mdgradoba da sxvadasxva saxis 
liTonkonstruqciebSi gamoyenebis SesaZlebloba.      

 
 
 

 



amocana #3 
 

energetikasa da samSeneblo industriaSi gamoyenebuli liTonuri 

nakeTobebis 

 aluminirebis procesis Catareba gamsxvilebul danadgarze. 

 

 

 

 qmedeba 3.1. 
 

dabaltemperaturuli aluminirebis optimaluri teqnologiuri 

reJimis SemuSaveba 

 
 

 
dabaltemperaturuli galvanuri aluminirebis optimaluri teqnologiuri 

reJimis ZiriTadi ganmsazRvreli parametrebia: nalRobis temperatura, kaToduri 

denis simkvrive, eleqtrolizis xangrZlivoba. 

eqsperimenti tardeboda korundis, faifuris an minis WurWelSi, romelebic 

iyo daxuruli ftoroplastiT ekranirebuli rezinis sacobiT. sacobSi 

magrdeboda eleqtrodebTan damakavSirebeli molibdenis denmimyvanebi da 

Termometri. kaTodebad gamoyenebuli iyo dabalxarisxiani foladebi _ ZiriTadad 

folad 3-is firfitebi. Anodebad aluminis firfitebi, winaswar momzadebuli 

nalRobi Tavsdeboda korundis tigelSi.  

eleqtrolizis optimaluri pirobebis dadgenis mizniT icvleboda procesis 

parametrebi. eqsperimentma aCvena, rom damakmayofilebeli danafarebi miiReba  

Semdegi pirobebis dacviT: temperatura (100-110) 0C; eleqtrolizis xangZlivoba (25-

45)wT; kaToduri denis simkvrive (0.03-0,1)a/sm2 zRvrebSi. am pirobebSi miiReba 

naTeli, movercxlisfro, sarCulTan kargi adgeziis mqone danafarebi, romlTa 

sisqe  (20-30)mkm-ia. aRniSnulTan SedarebiT ufro dabal denis simkvriveebze 

miiReba sarCulTan cudad SeWiduli danafarebi, xolo ufro maRal denis 

simkvriveze miiReba muqi danafarebi, araerTgvarovani zedapiriT, foriani, myife, 



romlebic advilad iqercleba sarCulisagan. maRali denis simkvriveebze mcire 

droiT (10-15wT) eleqtrolizis drosac ki, danafarebis zedapirze SeimCneva 

dendrit warmonaqmnebi. am dros deniT gamosavali ecema nax.1(a). deniT gamosavali 

ecema, agreTve, xangrZlivi eleqtrolizis drosac nax.1(b).  

cxrilebSi 1 da 2 naCvenebia eleqtrolizis xangrZlivobis da denis 

simkvrivis gavlena danafaris xarisxze. 

 

 

 

 

cxrili 1 

 

eleqtrolizis xangrZlivobis gavlena danafaris sisqeze da xanmedegobaze. 

 

 

# 

eleqtrolozis 

xangrZlivoba 

wT. 

danafaris 

sisqe 

mkm. 

S e n i S v n a 

1 5 - arasruli dafarva. kaTodi dafarulia alag-

alag. 

2 10 5 danafari uxarisxoa. 

3 15 10 aradamakmayofilebeli danafari. 

4 20 20 kargi danafari. 

5 30 25 kargi danafari. 

6 40 25 SeimCneva dentritebis warmoqmna. 

7 50 30 SeimCneva dentritebis warmoqmna. deniT 

gamosavali daeca. 

8 80 30 SeimCneva dentritebis warmoqmna. deniT 

gamosavali daeca. 

 

 

 

 

 



cxrili 2 

 

denis simkvrivis gavlena danafaris xarisxze eleqtrolizis 

optimaluri xangrZlivobis 25wT-is pirobebSi 

 

# denis 

simkvrive 

a/sm2 

danafaris 

sisqe 

mkm. 

S e n i S v n a 

1 0.01 - arasrili dafarva.  

2 0.02 - arasruli dafarva. 

3 0,03 10 foriani danafari. 

4 0,04 20 kargi danafari. 

5 0,05 25 Zalian kargi danafari. 

6 0,06 25 SeimCneva dentritebis warmoqmna. deniT 

gamosavali ecema. 

7 0,08 30 SeimCneva dentritebis warmoqmna. deniT 

gamosavali daeca. 

8 0,10 30 SeimCneva dentritebis warmoqmna. deniT 

gamosavali daeca. 

 



 

 



nax. 1. a. deniT gamosavlis () damokidebuleba kaToduri denis simkvriveze. 

        b. deniT gamosavlis () damokidebuleba eleqtrolizis 

xangrZlivobaze, mudmivi denis simkvrivis dros dk=0,05 a/sm2. 

lRobil liTonTa halogenidur marilTa narevi, t = 1100C , kaTodi foladi – 

3 , anodi alumini – spirali   

 
 
 
 
 



qmedeba 3.2 
 

praqtikaSi gamoyenebuli nakeTobebisa da detalebis SerCeva 
 

 galvanuri aluminirebisaTvis  
 
 

  galvanuri aluminirebisaTvis gamoyenebuli iyo mrewvelobaSi, 

mSeneblobasa da energetikaSi gamoyenebuli nakeTobebi da detalebi, damzadebuli 

sxvadasxva markis foladebis bazaze. kerZod, kaTodebad gamoyenebuli iyo 

mcirenaxSirbadiani foladis СТ-3-is firfitebi, СТ-40 da Х-18 foladebis nimuSebi, 

liTonTa detalebisa da kvanZebis meqanikurad damakavSirebeli xraxniani 

profilis nakeTobebi – qanCebi da WanWikebi, damzadebuli foladebisagan 25ХМФ da 

35МФ. 

 
 
 
 

qmedeba 3.3  
 

SerCeuli nakeTobebisa da detalebis winaswari damuSaveba 
 

xarisxiani danafarebis miRebisaTvis didi mniSvneloba aqvs nakeTobebisa da 

detalebis winaswar momzadebas. aluminiT dasafari detalebis winaswari 

damuSaveba xdeboda ori meTodiT: meqanikurad da eleqtroqimiurad. zedapiris 

meqanikuri gawmenda tardeboda sxvadasxva simqisis zumfariT – uxeSiT dawyebuli 

da nulovaniT damTavrebuli, Semdeg igi prialdeboda maudis naWriT, ris Semdeg 

irecxeboda acetonSi an eTerSi.  

  eleqtroqimiuri (anoduri) damuSaveba tardeboda Semdegi 

Semadgenlobis xsnarSi: 150-200 g/l H2SO4+20-40 g/l NaCl. xsnaris temperatura 

Seadgenda 20-250C, damuSavebis dros anods warmoadgenda dasafari nakeToba: qanCi, 

WanWiki da sxva, xolo kaTodad gamoiyeneboda tyviis firfita. anoduri denis 

simkvrive icvleboda 0,03-0,05 a/sm2 farglebSi, xolo eleqtrolizis xangrZlivoba 

iyo 5-10 wT. eleqtrolizis Semdeg dasafari nakeTobebi irecxeboda gamdinare 



wyliT da Sreboda eTerSi an acetonSi. amis Semdeg xdeboda SerCeul nalRobSi 

misi galvanuri dafarva aluminiT. 

 

 

qmedeba 3.4 

dabaltemperaturuli aluminirebis procesis Catareba energetikasa da 

mSeneblobaSi gamosayenebel nakeTobebze 

 
cdebi tardeboda Cvens mier daproeqtebul da damzadebul gamsxvilebuli 

masStabis eleqtrolizur abazanaSi. eleqtroliti mzaddeboda winaswar 

gauwyloebuli marilebis (AlCl3, NaCl, BaCl2) SelRobiT, romlebic eleqtrolizur 

abazanaSi iyreboda Semdegi TanmimdevrobiT: BaCl2, NaCl, AlCl3. amis Semdeg abazanas 

hermetulad exureba saxuravi. iwyeboda abazanis gaxureba eleqtrulad. 1800C 

temperaturis miRwevisas AlCl3 lRveboda, ris Semdegac miiRweoda nalRobis 

intensiuri Sereva da homogenizacia. homogenizaciis procesis bolomde 

miyvanisaTvis nalRobi cxeldeboda 190-2000C temperaturamde da am temperaturis 

daWera xdeboda naxevari saaTis ganmavlobaSi, Semdeg xdeboda abazanis gaciveba, 

romelic grZeldeboda temperaturis 120-1250C-mde Semcirebamde. am temperaturis 

mudmivad SenarCunebisaTvis gamoiyeneboda avtomaturi regulatori. 

  Semdeg xdeboda abazanis dakompleqteba eleqtrodebiT – kaTodiT 

(aluminiT dasafari detalebi) da anodiT (xsnadi aluminis firfitebiT). 

  danafaris sisqis gazrdis da saerTod misi xarisxis gaumjobesebis 

mizniT gamoyenebuli iyo metal-modifikatorebi, romlebic mcire raodenobiT 

Seiyvaneboda eleqtrolitSi. aluminis, natriumis da bariumis qloridebis 

Semcvel nalRobSi (0,01-0,1 masuri procentis odenobiT); (liTonTa 

modifikatorebis Seyvana danafarSi xdeboda Sesabamisi liTonisagan damzadebuli 

damxmare anodis eleqtroqimiuri gaxsniT.) adre Catarebul cdebSi 

modifikatorebad gamoyenebuli iyo bismuti, kala, manganumi, tyvia, cirkoniumi da 

qromi. dadebiTi Sedegebi iyo miRebuli manganumis, tyviis, cirkoniumis da qromis 

SemTxvevaSi, xolo kalis da bimutis SemTxvevaSi – uaryofiTi Sedegi. 



  amitom gamsxvilebul masStabis cdebSi modifikatorebad gamoviyeneT 

manganumi, tyvia, cirkoniumi da qromi. 

  tyviis minarevis mcire raodenoba danafarze moqmedebs, rogorc 

zedapirulad aqtiuri nivTiereba, rac iZleva danafaris sisqis gazrdis 

SesaZleblobas. danafarSi tyviis Semcveloba ~1%-s Seadgens. tyviis ionebis 

damatebiT SesaZlebeli gaxda denis simkvrivis gazrda, ris Sedegadac danafaris 

sisqe gaizarda 60-70 mkm-mde (cxrilebi 1-3). qromis da manganumis gamoyenebam 

SesaZlebeli gaxada ara marto danafaris sisqis gazrda, aramed Seamcira 

eleqtrolitis aqroladobac, agreTve – dendritebisa da Sesabamisad Slamis 

warmoqmnis procesis siCqare, rac mniSvnelovnad zrdis eleqtrolitis 

stabilurobas. manganumis Semcveloba danafarSi Seadgens ~2%-s. 

 

 

  sur. 1 da 2 mocemulia eleqtrolizuri abazanis saxuravze 

dafiqsirebuli aluminirebuli detalebi (WanWikebi, qanCebi da firfitebi) da 

aluminis xsnadi anodeni cdis damTavrebis Semdeg. 

 

 

 



 

 

 

 

 
liTonze aluminis danafarebis miRebis procesis optimaluri pirobebi 

mocemulia cxrilSi. 
 

cxrili 1 
 

№ sarCuli  

masala 

Aanodi- 

modifikatori 

Tanafardoba 

Im/Ia 

denis simkvrive 

I, a/sm2 

danafaris 

sisqe 

h, mkm 

denis 

gamosavali 

η% 

1 

2 

3 

CT-3 

X-18 

CT-40 

----------- 

----------- 

----------- 

------------ 

------------ 

------------ 

0,03 

0,04 

0,04 

20 

22 

25 

89,5 

85,5 

86,0 

4 

5 

6 

7 

 

 

CT-3 

 

Pb  

Zr 

Mn 

Cr 

1/1000 

1/500 

1/500 

1/250 

0,06 

0,05 

0,04 

0,03 

60 

49 

52 

55 

96,0 

92,5 

89,5 

80,0 



8 

9 

10 

 

X-18 

 

Pb  

Zr 

Mn 

1/1000 

1/500 

1/500 

0,06 

0,05 

0,04 

63 

54 

55 

95,3 

90,4 

91,5 

11 

12 

13 

 

CT-40 

Pb  

Zr 

Mn 

1/1000 

1/500 

1/500 

0,08 

0,05 

0,05 

68 

57 

60 

96,5 

90,0 

91,0 

 

 

 

 
cxrili 2.  

 
kaTodis 

masala da 

raodenoba 

kaToduri 

denis 

simkvrive, 

a/sm2 

eleqtroli-

zis 

xangrZli-

voba, 

wT 

tempe-

ratura 

anodi, 

damxmare 

anodi; maT 

Soris 

denis 

Sefardeba 

danafa-

ris sisqe  

h mkm 

deniT 

gamo-

sava-

li 

SeniS-vna: 

dana-

faris 

xari-sxi 

CT-3 

4c 

78sm2 

0,02 120 120 Al/Cr 

1/1000 

15 

 

90 kargi 

CT-3 

5c 

88sm2 

0,04 60 120 Al/Pb 

1/1000 

77 77 kargi 

CT-3 

5c 

88sm2 

0,04 60 120 Al/Pb 

1/1000 

77 85,3 kargi 

25ХМФ 

7c 

0,2 60 120 Al/Cr 

1/1000 

26 49,5 kargi 

 0,3 60 120 Al/Cr 

1/1000 

31 65 kargi 

 
 



 
 
 

cxrili 3. 
 

WanWikebis 

raode-

noba, 

masalebi 

saerTo 

farTi 

sm2 

kaToduri 

denis 

simkvrive, 

a/sm2 

eleqtro-

lizis 

dro, 

wT 

ZiriTadi 

da 

damxmare 

anodebi 

danafar-

is sisqe,  

mkm 

deniT 

gamosava-

li, 

 % 

SeniSvna: 

danafa-

ris 

xarisxi 

25ХМФ 

7c 

25ХМФ 

7c 

5c 

7c 

 

109,2 

 

88,3 

80 

57,4 

 

0,02 

 

0,03 

0,04 

0,05 

 

60 

 

60 

60 

30 

Al 

Al-Pb 

 

360/0,36 

Al-Cr 

Al-Cr 

 

 

26-28 

 

30-32 

25-28 

20-24 

 

92 

 

83 

58 

71 

kargi 

danafari 

 

kargi 

danafari 

kargi 

danafari 

kargi 

danafari 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

Aamocana 4 

Aaluminirebuli nakeTobebis maxasiaTeblebis gansazRvra 

 

qmedeba 4.1 

Aluminirebuli nakeTobebis momzadeba fizikur-qimiuri 

 gamokvlevebisaTvis 

 
  aluminisa da misi Senadnobebis mikrostruqturis Seswavla garkveul 

siZneleebTan aris dakavSirebuli gamomdinare maTi maRali plastikurobisa da 

naklebi simtkicis gamo. amis gaTvaliswinebiT aris SesaZlebeli aluminirebuli 

nimuSebis zedapiris damuSavebis meTodika misi struqturis Sesaswavlad. 

gaSlifuli da gaprialebuli nimuSi muSavdeboda 0,5%-ian mdnob mJavaSi 

dasvelebuli bambiT. Semdeg igi mowamvlis mizniT Tavsdeboda NaOH-is 20%-ian 

wyalxsnarSi 40 wm-is ganmavlobaSi. mowamvlis Sedegad warmoqmnili muqi feri 

Sordeboda koncentrirebuli azotmJaviT, ris Semdeg sinji irecxeboda cxeli 

gamoxdili wyliT da Sreboda filtris qaRaldiT. 

 

 

qmedeba 4.2 

nimuSebis koroziuli gamocdebis Catareba 

 

  aluminiT dafaruli nakeTobebi gamoicada koroziamedegobaze 

specialurad Seqmnil garemoSi. es aCqarebuli meTodi mdgomareobda SemdegSi: 

aluminiT dafaruli nakeTobebi ikideboda mavTulebiT specialur mbrunav 

rgolze da maTi eSxefeboda 3-5%-iani sufris marilis xsnari. sxvadasxva markis 

foladisagan damzadebuli nakeTobebi (WanWikebi da qanCebi) winaswar iyo 



danomrili. nakeTobebi iyo damzadebuli Semdegi foladebisagan: СТ-3, Х-18б 25Х1МФ  

da 25ХМ. mbrunav rgolze dakidebul WanWikebsa da qanCebs mudmivad eSxefeboda 

marilxsnari 12 dReRamis ganmavlobaSi. Semdeg nakeTobebi irecxeboda gamdinare 

wyalSi da xdeboda maTze vizualuri dakvirveba lupis saSualebiT. 

  am dakvirvebam gviCvena, rom maRali koroziuli medegoba aRmoaCndaT Х-

18, 25Х1МФ  da 25ХМ foladebisagan damzadebul nakeTobebs, romlebzedac 

vizualurad ar SeimCneoda koroziis niSnebi. rac Seexeba СТ-3-gan damzadebul 

nakeTobebs, maTze SeimCneoda umniSvnelo cvlilebebi. koroziuli zemoqmedeba ar 

aReniSneboda qromisa da nikelis damxmare anodebis gamoyenebiT dafarul 

nakeTobebs (damxmare anodebi gamoyenebuli iyo aluminis ZiriTad anodTan erTad). 

damxmare anodze denis simkvrive sami rigiT naklebi iyo, vidre ZiriTad – 

aluminis anodze. 

  koroziuli cvlilebebi ar ganicada arcerTma danafarma, romlebic 

moTavsebuli iyo Ria atmosferoSi 2,5 Tvis ganmavlobaSi atmosferuli 

zemoqmedebis qveS. 

 

 

qmedeba 4.3 

nimuSebis fizikuri maxasiaTeblebis dadgena (metalografiuli da 

rendgenografiuli gamokvlevebi) 

   

  miRebuli danafarebis struqtura da Semadgenloba isazRvreboda 

metalografiuli da rendgenografiuli meTodebiT. 

  metalografiuli da rendgenografiuli analizis meTodebiT (sur.1) 

dadginda, rom mcirenaxSirbadiani foladis СТ-3-is aluminis danafarebis 

SeWiduloba fuZesTan sakmarisad Zlieria. igive fuZeze danafaris SeWidulobas 

zrdis misi dopireba qromiT da manganumiT. es maCvenebeli am madopirebeli 

liTonebisaTvis Sesabamisad Seadgens 70kg/sm2 da 77kg/sm2 Sesabamisad, xolo 

foladisaTvis Х-18 -55kg/sm2 da 60kg/sm2 Sesabamisad. tyviiT modificirebuli 

aluminis danafarebis SeWiduloba SedarebiT naklebia da Seadgens 50kg/sm2. kargi 



danafarebi miiReba 25Х1МФ  da 25ХМ foladebisagan damzadebul xraxnian 

nakeTobebze (qanCebi da WanWikebi). isini sakmarisi sisqis da simtkicis danafarebia 

da xasiaTdebian maRali koroziuli medegobiT. 
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sur.1. Fe-Al-Pb (a) da Fe-Al-Zr (b) danafarebis metalografiuli analizi  
(sarCuli CT-3)  



 

daskvnebi 
 
1. gamsxvilebul masStabSi damuSavebulia energetikasa da samSeneblo 

industriaSi gamoyenebuli sxvadasxva markis foladebisagan damzadebuli 

samagri nakeTobebis (WanWikebi, qanCebi da sxva) dabaltemperaturuli 

galvanuri aluminirebis teqnologiuri procesi aluminis qloridis 

nalRobis bazaze. dadgenilia procesis optimaluri parametrebi: nalRobis 

temperatura – 100-1200C, kaToduri denis simkvrive – 0,02-0,03 a/sm2, 

eleqtrolizis xangrZlivoba – 30-45 wT, aluminis danafaris sisqe – 25-40mkm, 

nakeTobebis winaswari da dafarvis Semdgomi damuSavebis pirobebi. 

2. damuSavebulia, damzadebulia da gamocdilia galvanuri aluminirebis 

msxvillaboratoriuli masStabis hermetuli eleqtrolizuri abazana 8 

amperi maqsimaluri denis datvirTviT. 

3. SemuSavebulia konstruqciis eleqtrolizuri abazanis gamoyenebiT 

Catarebulia sxvadasxva markis foladebisagan (СТ-3, Х-18, 25Х1МФ, 25ХМ) 

damzadebuli WanWikebisa da qanCebis galvanuri aluminireba optimalur 

teqnologiur reJimSi. 

4. dadgenilia modifikatorebis – manganumis, tyviis da qromis dadebiTi 

gavlena danafaris xarisxze: kaToduri denis simkvrivisa da danafaris 

sisqis gazrda (Pb), eleqtrolitis aqroladobisa da dendritebisa da 

Sesabamisad Slamis warmoqmnis siCqaris Semcireba, danafaris sisqis gazrda 

(Mn, Cr). 

5. metalografiuli da rendgenografiuli meTodebiT Seswavlilia miRebuli 

danafarebis xarisxobrivi maCveneblebi.   

 
 
 

        
 

 


