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                      naSromis zogadi daxasiaTeba 
  

Temis aqtualoba.  cnobilia liTonebis wneviT damuSavebis 

ZiriTadi teqnologiuri procesebi, romlebic kacobriobis 

civilizaciis ganviTarebasTan erTad TandaTanobiT iqmneboda. es 

procesebia: Wedva, Stampva, wnexa, adidva, grZivi da ganivi glinva. 

aRniSnuli teqnologiuri procesebiT warmoebuli produqciis 

gareSe SeuZlebeli iqneboda sarkinigzo, saavtomobilo, 

saaviacio da samSeneblo industriebis ganviTareba (am 

produqciis qveS igulisxmeba – relsebi da sxva fasonuri 

profilis naglini, unakero milebi, foladisa da feradi 

liTonebis furclebi, armatura da sxv.) 

XX saukunis dasawyisidan msoflios mowinave qveynebSi 

Cndeba liTonebis wneviT damuSavebis e.w. specializirebuli 

procesebi da Sesabamisi mowyobilobebi esenia: valcva, 

perioduli profilebis grZivi da ganivi glinva, xraxnuli 

profilebis glinva, ganiv soluri glinva, kbilaTvlebis 

kbilebis Semoglinva an dawnexiT formireba, masiuri xasiaTis 

liTonuri nakeTobebis miRebis avtomaturi da rotorul-

konveieruli moqmedebis danadgarebi, liTonis dasamuSavebeli 

radialur-momWimavi manqana, eleqtrodasma, Stampva afeTqebis 

energiis gamoyenebiT da sxva. maTi ZiriTadi mizania sxvadasxva 

liTonuri nakeTobebis misaRebi iseTi namzadebis warmoeba 

romelTa formebi da zomebi miaxloebuli iqneba mza nakeTobebis 

formasTan da zomebTan. amiT minimumamde Semcirdeba an sul 

gamoiricxeba Semdgomi WriT damuSaveba. agreTve Cveulebrivi an 

fasonurii naglinis miReba romlisganac mza produqciis 

misaRebad minimaluri gadasvlebis ricxvi iqneba saWiro. 

mocemul sadisertacio naSromSi damuSavebuli, Teoriulad 

gamokvleuli da praqtikulad Semowmebuli liTonebis wneviT 

damuSavebis axali specializirebuli procesebi swored zemoT 

CamoTvlil miznebs emsaxureba, rac naSromis Temis aqtualobaze 

metyvelebs. 
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mecnieruli siaxle. 

 

* damuSavebulia kvadratuli kveTis naglinis miRebis 

axali teqnologiuri procesi da misi ganxorcielebis xerxi, 

romelic iTvaliswinebs SedarebiT didi kveTis mqone namzadis 

uwyvet Camosxmas, mis Sexurebas glinvis temperaturamde da 

misgan ramodenime mcire kveTis kvadratuli namzadebis 

erTdroul glinvas specialur kalibrebSi (saqpatenti 

gamogonebaze #Р5498,2012w.) 

* dadgenili iqna diagonaluri sibrtyeebiT dakavSirebuli 

kvadratuli profilebis erTdrouli glinvisas deformaciis 

keris geometriuli da Zaluri parametrebi. 

* glinvis procesSi aRZruli xaxunis Warbi Zalebis 

Teoriuli angariSis safuZvelze dadgenili iqna maTi gamoyenebis 

SesaZlebloba glinebidan gamosvlis procesSi diagonaluri 

sibrtyeebiT dakavSirebuli kvadratebis gancalkevebisaTvis. 

* Teoriuli kvlevis safuZvelze miRebulia moZrav 

TvalakebSi sakontaqto da adidvis xvedriTi Zalebis saangariSo 

formulebi. 

*  damuSavebuli da realizebuli iqna laboratoriul 

pirobebSi cilindruli kbilaTvlis kbilebis plastikuri 

formirebis axali procesi (saqpatenti # Р5870,13.08.2013) 

avtoris piradi wvlili. avtoris mier uSualod 

Sesrulebuli iqna naSromSi mocemuli Teoriuli angariSebi. misi 

monawileobiT dagegmili da damzadebuli iqna eqsperimentaluri 

kvlevebisaTvis saWiro materialur-teqnikuri aRWurviloba. 

eqsperimentebi Catarebulia saqarTvelos teqnikuri 

universitetis liTonebis wneviT damuSavebis laboratoriaSi 

naSromis aprobacia. disertaciis ZiriTadi Sedegebi 

moxsenebulia: 2010-2013 wlbSi, yovelwliur saqarTvelos 

teqnikuri universitetis samecniero-teqnikur konferenciebze. 
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publikaciebi. disertaciis masalebi gamoqveynebulia 

statiebSi. miRebulia ori patenti gamogonebaze (#5497, 2013w. da 

#5870 2013w.) 

naSromis struqtura da moculoba. sadisertacio naSromi 

Sedgeba Sesavalisagan, oTxi Tavisagan, daskvnebisa da 

gamoyenebuli literaturisagan. masala moicavs 123 gverds, 

maTSoris 9 cxrils, 40 naxazsa da 70 dasaxelebis gamoyenebul 

literaturas. 
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         naSromis ZiriTadi Sinaarsi 
 
pirvel TavSi ganxilulia liTonebis wneviT damuSavebis 

arsebuli ZiriTadi specializirebuli procesebi, maTi 

daniSnuleba, dadebiTi mxareebi da nakli. unda aRiniSnos rom, 

specializirebuli procesebis gaCena ganpirobebuli iyo 

manqanaTmSeneblobis swrafi ganviTarebiT da masiuri xasiaTis 

liTonur nakeTobebze gazrdili moTxovniT. mocemuli procesebi 

uzrunvelyofen liTonur nakeTobaTa xarisxis amaRlebas, 

mwarmoeblobis zrdas da liTonis mniSvnelovan ekonomias. 

axali specializirebuli procesebis SeqmnaSi 

mniSvnelovani wvlili miuZRvis Cveni universitetis liTonebis 

wneviT damuSavebis kaTedris profesorebs jemal lomsaZes da 

merab miqautaZes, romlebmac wlebis ganmavlobaSi aRniSnul 

procesebs miuZRvnes metad mniSvnelovani gamogonebebi.  

 dReisaTvis saqarTveloSi mrewveloba TiTqmis ar arsebobs, 

amitom igi ZiriTadad momxmarebelia liTonebis wneviT 

damuSavebis rogorc tradiciuli ise aratradiciuli procesebiT 

miRebuli produqtisa.  

 samwuxarod aRarc metalurgiuli warmoebaa Tavis 

simaRleze. rusTavis metalurgiuli qarxana da kerZo saamqroebi 

ZiriTadad armaturaze muSaoben aRar iglineba iseTi farTo 

moxmarebis produqcia rogoricaa glinula. aRniSnuli 

mdgomareobis gaTvaliswinebiT Cvens mier damuSavebuli, 

gamokvleuli rigi specializirebuli procesebi praqtikulad 

laboratpriul pirobebSi iqna ganxorcielebuli, romlebic 

ganxilulia disertaciis momdevno TavebSi. 

 meore Tavi eZRvneba wvrilsortuli liTonproduqciis 

gasaglin mcire kveTis kvadratuli namzadebis glinvis 

originalur meTods. dReisaTvis wvrilsortuli 

liTonproduqciis gasaglinad metalurgiuli qarxnebi iyeneben 

100X100 mm kveTis naglins an uwyveti Camosxmis namzadebs. 

mocemuli namzadebidan mcire kveTis mza produqciis miReba 
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moiTxovs mravaljerad gadasvlebs da Sesabamisad mraval 

saglinav dganebs. 

 wvrilsortuli liTonproduqciis warmoebisaTvis ki metad 

momgebiania mcire kveTis (60X60mm an 50X50mm)kvadratuli 

namzadebis gamoyeneba, radgan isini moiTxoven mcire gatarebaTa 

ricxvs da Sesabamisad nakleb saglinav dganebs. 

 blumingis da sanamzade saamqros gamoyenebiT 100X100mm 

kveTis namzadebis warmoeba sakmarisad Zviri iyo. bolo wlebSi 

igi Secvala foladis uwyveti Camosxmis manqanebiT Camosxmulma 

namzadebma. aqve unda aRiniSnos, rom 100X100mm da 80X80mm-ze ufro 

naklebi kveTis namzadebis uwyveti Camosxma araekonomiuria 

Camosxmis dabali siCqaris gamo. 

 aqedan gamomdinare Cvens mier wamoyenebuli, damuSavebuli, 

gamokvleuli da eqsperimentalurad ganxorcielebuli iqna 

laboratoriul pirobebSi mcire kveTis kvadratuli namzadebis 

glinvis originaluri meTodi (saqpatenti, gamogonebaze #  5498 

2012w.), romelic mdgomareobs SemdegSi: vinaidan foladis uwyveti 

Camosxmis manqanebze mcire kveTis namzadebis Camosxma 

araefeqturia, dabali warmadobis gamo (gansakuTrebiT didi 

tonaJis manqanebze TiTqmis SeuZlebelia), amitom Camoisxmeba 

ramodenime mcire kveTis kvadratebis jamur farTze orjer meti 

farTis mqone marTkuTxa namzadi (rac advilad miiRweva), 

romelic Camosxmis procesSi iWreba garkveuli sigrZis 

namzadebad da cxel mdgomareobaSi TandaTanobiT CaitvirTeba 

meTodur RumelSi, raTa gaxurdes glinvis tempereturamde (1170-

1200C0) gaxurebis Semdeg specialuri kalibrebis mqone duo 

reversul dganze erTdroulad (dawyvilebulad) gaiglineba 

ramodenime mcire kveTis kvadratuli namzadebi, romlebic 

erTmaneTTan diagonalur sibrtyeSi dakavSirebuli iqnebian 

liTonis Txeli feniT. maTi gancalkeveba moxdeba glinebidan 

gamosvlisTanave glinvis procesSi aRZruli xaxunis Warbi 

Zalebis gamoyenebiT. 
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 naSromSi damuSavebulia sami kvadratuli kveTis (60X60mm) 

namzadis dawyvilebuli glinvis teqnologiuri procesi. 

 pirvelyovlisa Catarebuli iqna eqsperimentebi 

laboratoriul dgan 150-ze tyviis marTkuTxa kveTis sxvadasxva 

zomis nimuSebze, sami kvadrati 15X15mm dawyvilebul glinvaze. 

Cvens mizans warmoadgenda dagvedgina marTkuTxa kveTis sxmulis 

sawyisi zomebis optimaluri parametrebi (simaRle – H0  da sigane 

B0 ), romlebic minimaluri gatarebiT uzrunvelyofda kalibrebis 

normalur Sevsebas gverdiTi fxauris warmoqmnis gareSe. 

am mizniT Camosxmuli iqna sxvadasxva simaRlisa da siganis 

mqone marTkuTxa kveTis tyviis sxmulebi, zomebiT: simaRle =18, 

20, 22, 24,26 mm. xolo sigane: =50, 55, 60, 65 mm. 

rogorc eqsperimentebma gviCvena marTkuTxa sxmulis 

optimalur zomebad SeiZleba miviRoT sigane , sami kvadratis 

diagonalebis jamze 5-7%-iT naklebi, xolo simaRle  kvadratis 

diagonalze 30-35%-iT meti. ufro meti simaRlis SemTxvevaSi 

saWiro iqneba siganis ufro metad Semcireba. namzadis simaRlis 

gazrda rogorc wesi gamoiwvevs gatarebaTa ricxvis zrdas, rac 

agreTve arasasurvelia. 

 
              a                             b 

nax.1. laboratoriul dgan 150-ze gaglinuli tyviis nimuSebis 

templetebi sxvadasxva gatarebis dros 
a – namzadis araswori zomebiT gaglinvisas 
b – optimaluri zomis namzadis gaglinvisas 
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 Cvens mier Seswavlili iqna agreTve dawyvilebuli glinvis 

procesSi deformaciis keris daZabul-deformirebuli 

mdgomareoba, risTvisac tyviis marTkuTxa kveTis namzadis 

torsul zedapirze davitaneT sakoordinacio bade (nax.2) wreebis 

saxiT da yoveli gatarebisas vakvirdebodiT (instrumentaluri 

mikroskopiT) badis zomebis cvlilebas. 

               

  

nax.2. namzadis torsul zedapirze datanili sakoordinacio  
      sibrtye 
 

 elementaluri moculobebi warmodgenili iqna sferoebis 

saxiT, romelTa radiusi iyo =1,65mm. deformaciis Semdeg isini 

gardaiqmnebodnen elifsoidebad. mTavari deformaciebi ase 

gamoiTvleboda: 

 didi RerZis mimarT: 

 

mcire RerZis mimarT: 

 

xolo moculobis mudmivobis pirobidan , 

gamomdinare ganisazRvreboda mesame mTavari deformacia _ 

. 

deformaciis keris yvelaze maxasiaTebel ubnad Cven 

CavTvaleT #1 ubani. mis formacvlilebebze damokidebulia 

misaRebi kvadratebis kuTxeebis Sevseba. nax.2-ze mocemulia 

aRniSnuli elementaluri moculobis deformaciebis 

cvlilebebis grafikuli saxe.  
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nax. 3. moWimvis mixedviT mocemul elementze moqmedi mTavari 
deformaciebis cvlilebebis grafikuli sqema 

 

mocemuli deformaciebis mixedviT viangariSeT agreTve Zabvebis 

sidideebi. am mizniT gamoviyeneT g.genkis Teoria mTavar 

koordinatTa sistemaSi, romelic amyarebs damokidebulebas 

mTavari deformaciis komponentebsa da Sesabamis Zabvebs Soris: 

 

agreTve plastikurobis piroba mTavar koordinatTa sistemaSi: 

 

nax.3-ze mocemulia elementze moqmedi Zabvebi moWimvebis mixedviT. 
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nax. 4. mocemul elementze moqmedi mTavari Zabvebis cvlilbebi  
moWimvebis mixedviT 

 

rogorc Teoriul-eqsperimentalurma kvlevam gviCvena 

kvadratebis dawyvilebuli glinvisas deformaciis kera imyofeba 

ZvrasTan miaxloebul pirobebSi, sadac deformacia advilad 

mimdinareobs, TiTqmis narCeni daZabulobis gareSe, miuxedavad 

naglinis siganis mixedviT moWimvaTa didi sxvaobisa, sakmarisad 

didi ganivi mkumSavi Zabvebi awonasworeben deformaciis keras da 

kalibrebi Tavisuflad ivseba. 

naSromSi damuSavebulia marTkuTxa kveTis (240X120mm) 

uwyveti Camosxmis sxmulidan sami kvadratuli kveTis 

(60X60mm)namzadis dawyvilebuli glinvis teqnologiuri sqema 

(nax.5) 
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nax. 5. dawyvilebuli kvadratebis glinvisas sakontaqto 
farTis grafikuli sqema 

 

 

 sakontaqto farTis gansazRvra.  dawyvilebuli glinvis 

procesSi sakontaqto farTis gansazRvra aucilebelia procesis 

Zaluri parametrebis dasadgenad. gamoviyeneT grafikuli meTodi. 

nax.5 Cans, rom TiToeuli kvadratuli naglinis sakontaqto 

farTs aqvs tolgverda samkuTxedis forma, romlis parametrebia: 

samkuTxedis simaRle tolia deformaciis keris sigrZis bolo 

gatarebisas e.i.  

     

xolo, fuZis sidide bolo gatarebisas tolia kvadratis 

diagonalis sididis e.i. b = 1,41a (sadac a-kvadratis gverdia). 

amrigad, sakontaqto zedapiris mTliani horizontaluri farTi 

iqneba:          

 

sadac n – kvadratebis raodenobaa. 
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nax. 6. glinebis kalibrebis    
       sqema 3 kvadratuli 
       namzadis (60X60mm) 
       erTdrouli   
       glinvisaTvis  
      uwyveti Camosxmis   
      sxmulidan (240X120mm) 
 

     nax. 7. kvadratuli   
           namzadebis (60X60mm) 
           dawyvilebulebuli  
           glinvisaTvis 
           mowyobilobis  
           ganlagebis sqema  

 

 

cxrili 1. moWimvebis ganawileba calkeuli gatarebisas 

 

gatarebis 

# 
gamoWimvis 

koeficienti 

absoluturi 

moWimva ,mm 

zolis 

ganivi 

kveTis 

farTi mm2 

naglinis 

sigrze L,m 

0 
1 
2 
3 
4 
5 

0 
1,03 
1,08 
1,16 
1,18 
1,75 

0 
20 
25 
25 
25 
20 

2880 
27961 
25890 
22319 
18914 
10808 

1,5 
1,545 
1,668 
1,935 
2,284 
4,000 
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 naglinis gancalkeveba xaxunis Warbi Zalebis gamoyenebiT 

 

mocemuli kvadratebi erTmaneTTan dakavSirebulni arian 

diagonalur sibrtyeze 3-4 mm sisqis xidurebiT. bolo mexuTe 

gatarebisas, glinebidan gamosuli kvadratebis gancalkeveba 

xdeba Tavisuflad mbrunav diskuri makratlebiT. xidurebis Wra 

xorcieldeba TviT naglinis RerZuli ZaliT, romelsac aniWebs 

glinvis damyarebuli reJimis dros glinebsa da gasaglin 

liTons Soris aRZruli xaxunis Zalebis Warbi energia. 

zolis glinebidan gamosvlis Semdeg mas gaaCnia sakmarisi 

kinetikuri energia, rom gaiWras glinebsa da mWrel diskebs 

Soris moqceuli zolis nawili. 

dawyvilebuli sami kvadratuli naglinis aRniSnuli 

meTodis gancalkevebis realuri SesaZleblobis dasamtkiceblad 

Catarebuli iqna procesis energetikuli angariSi. 

pirvel rigSi viangariSeT mocemul glinvis procesSi 

deformaciis keraSi bolo gatarebaze aRZruli xaxunis Warbi 

Zalebis energia. risTvisac visargebleT cnobili formuliT.  

 

sadac:  - liTonis xvedriTi wnevaa glinebze, romelic 

glinvis bolo gatarebis temperaturisas aiReba 15 kg/mm2; 

 - gasaglini zolis sigane bolo gatarebisas, igi tolia - 

260 mm; 

 - muSa glinebis diametri, tolia - 600 mm; 

 - Setacebis kuTxe glinvis damyarebuli reJimis dros, 

radianebSi, glinvis damTavrebis temperaturaze 9000C da glinvis 

mocemul siCqarisas m/wm, xaxunis koeficienti glinebsa da 

liTons Soris Seadgens e.i. =0.23) 

rasac Seesabameba kuTxe =0,453 radiani; 

 - Setacebis kuTxe, romelic tolia ; sadac  - 

xaxunis koeficientia glinebsa da Setacebul zols Soris, igi 
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ganisazRvreba ekelundis formuliT da mocemul SemTxvevisaTvis 

tolia 0,32( =0,32). 

mocemuli sidideebis mniSvnelobebis CasmiT, glinvis Warbi 

energiis saangariSo formulaSi miviRebT: 

 kgm/wm 

rac Seadgens 2671 kvt. energias. 

amis Semdeg vangariSobT glinebidan gamosuli sami 

kvadratuli naglinis urTierTdamakavSirebeli ori xiduris 

gasaWrel Zalas da saWiro energias, romelic unda daZlios 

glinebidan gamosulma liTonma. 

WrisaTvis saWiro Zala mocemul pirobebSi iangariSeba 

formuliT: 

 

sadac  - maragis koeficienti, aiReba 1,3 

 - Wris sibrtyeTa raodenoba (  

 - xiduris sisqe (  =4mm) 

 - mWreli diskis Setacebis kuTxe (  =170) 

 - liTonis Wrisadmi winaaRmdegoba ( kg/mm2) 

formulaSi Semavali sidideebis ricxviTi mniSvnelobebis 

CasmiT miviRebT, rom xidurebis gaWrisaTvis saWiroa 694 kg. Zala. 

amis mixedviT Cans, rom glinebidan gamosul zolis Warb 

energias uwevs Wris Zalis horizontaluri mdgenelis gadalaxva, 

romlis sididec iangariSeba 

vati=2310 niutoni 

aRniSnuli Zalis gadasalaxavi simZlavre tolia 

vati=6,5kvt. 

aq V - glinvis siCqarea, romelic glinebis diametrisa 

(600mm) da brunvaTa ricxvisas (90br/w), tolia 2,8m/wm. 

rogorc zemoT mocemuli angariSidan Cans, glinebidan 

gamosuli liTonis energia (2671kvt) gacilebiT aRemateba 

xidurebis gaWrisaTvis saWiro energias (6,5 kvt). 
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zolis glinebidan gamosvlis Semdeg rCeba gasaWreli 

zolis garkveuli sigrZe, romelic tolia manZilis, glinebis 

RerZidan diskur makratelebamde (daaxloebiT 0,5m). cxadia 

glinebidan gamosvlis Semdeg zoli kargavs xaxunis Warbi 

ZalebiT aRZrul energias da darCenili gauWreli xidurebis 

gaWra moxdeba zolis kinetikuri energiis xarjze, romelsac igi 

iZens glinebidan gamosvlis Semdeg da iangariSeba: 

 

mocemulma kinetikurma energiam unda gadalaxos 0,5 metr 

manZilze xidurebis WrisaTvis saWiro muSaoba, romelic tolia:  

j 

amrigad moyvanili energetikuli angariSebi gviCvenebs, rom 

glinebidan gamosuli zolis kinetikuri energia (1333j) aWarbebs 

darCenili xidurebisaTvis gasaWrel energias (1155j), rac 

gaglinuli kvadratuli namzadebis gancalkevebis garantias 

iZleva.     

 mesame Tavi  eZRvneba moZrav gorgolaWebian matricebSi 

adidvis procesis Teoriul kvlevas. unda aRiniSnos, rom 

gorgolaWebian matricebSi adidvis procesi naklebad aris 

Seswavlili, maTi gamoyeneba saSualebas iZleva adidva 

vawarmooT deformaciis maRali xarisxiT e.i. gavzardoT 

erTjeradi gamoWimvis koeficienti da maSasadame minimumamde 

daviyvanoT gatarebaTa ricxvi. kvlevis mizans warmoadgenda 

aRniSnuli procesis SesaZlo gamoyeneba (Ф8-10mm) wnelovani 

naglinidan civad adidviT glinulas Ф 5,0-6,5mm misaRebad.

 saqarTveloSi, kerZod rusTavis metalurgiul qarxanaSi, 

glinula 30 welze metia aRar iwarmoeba. misi miRebis 

tradiciuli xerxi iTvaliswinebs wvrilsortul saamqroSi jer 

mrgvali kveTis wnelovani naglinis(Ф8-10mm)miRebas da Semdeg 

ramodenime horizontalur da vertikalur glinebian muSa 

ujrebSi mis uwyvet glinvas e.w. universalur blokSi. aRniSnuli 

procesi moiTxovs rTul saglinav mowyobilobas, wamuri 
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moculobis zust dacvas, maRali siCqariT (30m/wm da meti) 

glinvas da specialur grZel konveirul samacivro sistemas, rac 

dReisaTvis ar arsebobs, amitom gadavwyviteT ZviradRirebuli 

universaluri blokis nacvlad glinulas misaRebad gamoviyenoT 

Ф8-10mm wnelovani naglinis civad adidva. 

 Ф8-10mm wnelovani foladis adidva uZrav TvalakebSi 

TiTqmis SeuZlebelia mravali gadasvlisa da adidvis Zalis 

sididis gamo, rogorc cnobilia uZrav TvalakebSi adidvis Zalas 

uxdeba ori winaaRmdegobis gadalaxva: 1) liTonis 

deformaciisadmi winaaRmdegobis da xaxunis Zalebis. am 

pirobebSi sagZnoblad izrdeba amdidavi Zabvis sidide, romelic 

adidvis procesis normaluri warmarTvisaTvis aucilebelia 25%-

iT naklebi iyos asadidi liTonis denadobis zRvarze raTa 

adgili ar qondes liTonis gawyvetas. 

 Tu uZrav rgolur matricebSi amdidavi Zalis saangariSod 

visargeblebT, adidvis praqtikaSi farTod miRebuli a. 

gavrlenkos formuliT 

 
sadac  - adidvis Zala, kg; 

 da  RerZis sawyisi da saboloo kveTis farTi mm2. 

 - liTonis simtkicis zRvaris saSualo mniSvneloba 

adidvamde da mis Semdeg, kg/ mm2. 

 - xaxunis koeficienti liTonis da matricis zedapirebs 
Soris. 

 - adidvis kuTxe, grad 

 vnaxavT, rom uZrav TvalakebSi normaluri adidva SeiZleba 

vawarmooT erTeuli gamoWimviT – 1,14  am SemTxvevaSi Ф10mm-dan 

Ф9,5mm-is misaRebad saWiro iqneba 7 gatareba, kveTis farTis 

Semcirebis Semdegi TanmimdevrobiT. 

 
 rac yovlad mouxerxebelia da araekonomiuria, amitom 

dasaxuli miznis gansaxorcieleblad Cven gadavwyviteT moZrav 

matriciani adidvis procesis gamoyeneba, sadac srialis xaxunis 

nacvlad saqme gvaqvs gorvis xaxunTan (gorgolaWebis satacis 
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burTula sakisrebSi, romlebSic xaxunis koeficienti 

umniSvneloa (f =0.05). deformaciis keraSi ki xaxunis Zalebi, 

gorgolaWebis Tavisufali brunvis gamo Zalze mcirea, rac 

mniSvnelovnad amcirebs instrumentis cveTas. 

gorgolaWebian matricebSi adidvis procesi naklebad aris 

Seswavlili, maTi gamoyeneba saSualebas iZleva adidva 

vawarmooT deformaciis maRali xarisxiT e.i. gavzardoT 

erTjeradi gamoWimvis koeficienti da maSasadame, minimumamde 

daviyvanoT gatarebaTa ricxvi. 

gorgolaWebian matricebSi adidvis teqnologiuri procesis 

parametrebis dasadgenad (rogorebicaa: deformaciis xarisxi 

mocemul gatarebisas, adidvisaTvis saWiro Zala da gatarebaTa 

minimaluri ricxvi) ganvixiloT deformaciis keraSi moqmed 

ZalTa wonasworobis piroba da ganvsazRvroT sakontaqto da 

adidvis xvedriTi Zalebi. 

 

 

 

nax.8 gorgolaWebian matricebSi adidvisas deformaciis 
     keraSi moqmed ZalTa sqema 
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deformaciis keraSi moqmed ZalTa sqemis aRniSvnebia: 

 - gorgolaWebze moqmedi liTonis normaluri wneva;  

 - deformaciis keris sakontaqto zedapirze moqmedi mxebi 

Zabvebi; 

 - namzadis ganivkveTSi moqmedi normaluri Zabva; 

 - sruli sakontaqto Zabva; 

 - Setacebis kuTxe da misi mimdinare mniSvneloba; 

 - namzadis sawyisi da saboloo simaRle; 

 - liTonis sruli wneva gorgolaWebze; 

 - xaxunis wris radiusi. 

deformaciis keraSi namzadis elementis wonasworobis 

pirobidan gamomdinare gvaqvs: 

 

 

mocemuli gantoleba gamartivebis Semdeg Rebulobs Semdeg 

saxes: 

 

 

aRniSnuli gantolebis amoxsnisaTvis viyenebT 

plastikurobis pirobas, romelic brtyeldeformirebuli 

mdgomareobisaTvis Semdegia: 

 

sadac  - denadobis zRvaria sufTa Zvris dros vRebulobT  

 

saidanac  

plastikurobis pirobis gaTvaliswinebiT da mxedvelobaSi 

miRebiT, rom  

 

vRebulobT 
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am ukanaskneli gantolebidan vRebulobT gorgolaWebian 

matricebSi adidvisas xvedriTi wnevis diferencialur 

gantolebas: 

 

mocemuli gantolebis amoxsna damokidebulia sakontaqto 

zedapirze xaxunis Zalebis ganawilebis kanonze. Tu miviRebT 

xaxunis Zalebis ganawilebas kulon-amontonis kanonis 

Sesabamisad  

 

maSin gveqneba: 

 

  kontaqtis rkalis SecvliT Sesabamisi qordiT gveqneba: 

 

sadac:  - namzadis absolituri moWimva; 

              - Setacebis rkalis sigrZe. 

avRniSnoT:  

 

maSin gantoleba miiRebs saxes: 

 

mocemuli diferencialuri gantolebis gaintegralebiT      

vRebulobT  

  

integrirebis mudmivas , vsazRvravT sasazRvro pirobidan, 

roca: , maSin:  
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am ukanasknelis mxedvelobaSi miRebiT, vRebulobT 

Setacebis rkalis gaswvriv xvedriTi wnevis ganawilebis 

gantolebas: 

 

Tu SevitanT xvedriTi wnevis mocemul mniSvnelobas 

plastikurobis pirobaSi miviRebT gorgolaWebian matricebSi 

RerZuli Zabvis (adidvis Zabvis) ganmsazRvrel formulas: 

 

gamosaxulebebis analizi gviCvenebs, rom instrumentze 

xvedriTi wneva da RerZuli Zabva (adidvis Zabva) damokidebulia 

liTonis meqanikur Tvisebebze, deformaciis keris geometriul 

parametrebze da liTonisa da instruments Soris xaxunis 

pirobebze. zemoTmoyvanili analizuri formulebi SeiZleba 

gamoyenebuli iqnes gorgolaWebian matricebSi adidvis procesis 

energoZaluri da teqnologiuri reJimis dasadgenad. 

gorgolaWebian matricebSi 10mm diametris mqone wnelovan 

naglinidan 6,5mm glinulas misaRebi maqsimaluri SesaZlo 

gamoWimvis koeficientis sididis dasadgenad, visargebleT 

zemoTmoyvanili sakontaqto xvedriTi wnevis da adidvis Zabvis 

saangariSo formulebis konpiuteruli gamoTvlebiT. 

vinaidan mrgvali kveTis namzadis gorgolaWebian 

matricebSi adidvisas saqme gvaqvs kveTis araTanabar moWimvebTan 

amitom deformaciis keris parametrebis dasadgenad gamoviyeneT 

saSualo mniSvnelobebi, kerZod: sawyisi namzadis saSualo 

simaRle ( ) iqneba misi kveTis farTi ( ) Sefardebuli 

kalibris siganesTan (b). 

aRniSnulis gaTvaliswinebiT formulebSi Semavali 

sidideebi gamoiTvleba: 
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gamoTvlebi Catarebuli iqna gamoWimvis koeficientis ( ) da 

sakontaqto xaxunis ( ) sxvadasxva mniSvnelobebisaTvis. 

kompiuteruli gamoTvlebisaTvis momzadebuli iqna 

ZiriTadi teqnologiuri parametrebis ricxviTi mniSvnelobebi. 

 

pirveli gatareba meore gatareba 

 mm  mm 

 mm mm2 

mm mm 

kg/ mm2 kg/ mm2 

 biji 0,1  biji 0,1 
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            1 gatareba                2 gatareba  

 

nax. 9. moWimvebis ganawileba mrgvali namzadis moZrav  
matricebSi adidvisas  

 
 
 
 

programaSi gamoyenebuli operatorebis mokle aRwera 

 - kalibris sigane; 

 - gamoWimvis koeficienti; 

 - xaxunis koeficienti; 

 - gorgolaWis radiusi; 

 - denadobis zRvari; 

 - denadobis zRvari xazobrivi gamoWimvis dros; 

 - namzadis sawyisi farTobi; 

 - Setacebis kuTxe; 

 - xvedriTi wneva gorgolaWze; 

 - adidvis Zabva; 

For - ciklis operatori; 

Begin - gadasvlis operatori; 

Writeln - Seyvanis operatori; 

End - damTavrebis operatori. 
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amocanis algoriTmi da misi bloqsqema 

 

 

 

 
 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

dasawyisi 

mniSvnelobebis miniWeba: 

b; ; ; ; ;  

 

 

 

 

 

 

 

b e W d v a 

 da -Tvis 
 

 

 

dasasruli 
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nax. 10. adidvis xvedriTi wnevis damokidebuleba  
          gamoWimvis koeficientze xaxunis sxvadasxva  

                   koeficientis pirobebSi 
 

 qvemoT mocemulia progrmaSi gamoyenebuli operatorebis 

mokle aRwera, amocanis algoriTmi da misi bloqsqema gamoTvlis 

Sedegebi mocemulia jamuri diagramis saxiT (nax.10), sadac 

mocemulia adidvis xvedriTi wnevis (xvedriTi Zabvis) 

damokidebuleba moWimvis da xaxunis koeficientze, rogorc 

pirvel ise meore gatarebisas. mocemuli diagramidan naTlad 

Cans, rom adidvis xvedriTi Zala anu adidvis Zabva, gamoWimvis 

koeficientis SedarebiT maRali mnivnelobebis  

pirobebSi sakmarisad mcirea mocemuli asadidi masalis 

denadobis zRvarTan SedarebiT, rac erTjeradi adidvisas 

deformaciis xarisxis gazrdis saSualebas iZleva. adidvis Zabva 

miT ufro naklebia, rac mcirea sakontaqto xaxunis koeficienti. 

aqve unda aRiniSnos, rom gorgolaWebian matricebSi adidvisas, 

xaxunis winaaRmdegobebis Zalebi ganpirobebulia liTonis 

CamorCeniT deformaciis keraSi da Tavisuflad mbrunav 

gorgolaWebis satacebis burTula sakisrebis xaxunis 
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winaaRmdegobiT, rac sakmarisad mcirea, vinaidan maTSi xaxunis 

koeficienti ar aRemateba 0,05-s. Cven SemTxvevaSi ki Tu sacxsac 

gamoviyenebT xaxunis winaaRmdegobebis Zalebis mniSvneloba 

TiTqmis nuls miuaxlovdeba, rac kidev ufro amcirebs adidvis 

Zabvis mniSvnelobas. 

 Cvens mier Teoriuli kvlevis safuZvelze Ф10mm wnelovan 

naglinidan Ф6,5mm glinulas miReba jamuri gamoWimviT 

                                                     

savsebiT SesaZlebelia ori damoukidebeli erTjeradi gatarebiT, 

Tu TiToeuli gatarebisas aviRebT gamoWimvis koeficients-1,52. 

vinaidan   

                                  

rogorc wesi glinulas amzadeben dabalnaxSirbadiani 

foladebisagan, romelTa denadobis zRvari ar aRemateba 30kg/mm2. 

Tanaxmad diagramisa (nax.9) gamoWimvis koeficienti =1,52 mixedviT 

advilad davadgenT amdidavi Zabvis sidides rogorc pirvel ise 

meore gatarebisas da Sesabamisad adidvis uwyvetobis 

SenarCunebisaTvis miRebul margis koeficientebs  

 

gorgolaWebian matricebSi miRebuli xaxunis koeficientis ori 

mniSvnelobisaTvis  da 0,1 

gatareba 
  

 
 

 
 

I 

 

II 

 
 

 

 

 

 

 
 

 

 

 

 

 

sadac  da  masalis denadobis zRvaria, pirvel da 

meore gatarebisas (meore gatarebisas mxedvelobaSia miRebuli 

ganmtkiceba). 
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unda aRiniSnos, rom miuxedavad gorgolaWebian matricebSi 

adidvis aseTi didi upiratesobis, misi gamoyeneba mcire 

diametris mqone mavTulebisaTvis mizanSewonili ar aris, 

vinaidan igi moiTxovs yoveli gatarebis win Reros 900-iT 

Semobrunebas da amave dros idealuri wriuli ganivi kveTis 

miReba SeuZlebelia, e.i. naklebi sizustiT xasiaTdeba. amitom 

maTi gamoyneba mizanSewonilia mxolod didi kveTis naglinis 

civad an cxlad adidvisTvis. samwuxarod gorgolaWebian 

matricebSi adidvis procesi naklebad Seswavlilia da misi 

farTo gamoyeneba amJamad SezRudulia. 

rac Seexeba glinulebidan (diametriT: 6,3 6,7mm) zusti 

zomebis wvrili mavTulebis miRebas, igi gacilebiT upriania 

vawarmooT uZrav TvalakebSi, sadac gamoyenebuli iqneba 

specialuri sacxi masalebi, xaxunis koeficientis da Sesabamisad 

amdidavi Zalebis Sesamcireblad. glinulas warmoebis 

rekomendirebuli xerxi cxadia aratradiciulia da aramasiuri 

miRebis saSualebaa, magram glinula erT-erTi yvelaze farTo 

moxmarebis sagania, romelic agreTve warmoadgens namzads 

sxvadasxva diametris mavTulis misaRebad, romlisganac mzaddeba 

lursmnebi, liTonis badeebi da mravali sxva liTonuri nawarmi. 

 meoTxe TavSi ganxilulia kbilaTvlebis kbilanebis 

plastikuri damuSavebiT formirebis axali xerxi, rogorc 

cnobilia manqanaTmSeneblobaSi didi raodenobiT gamoiyeneba 

kbilaTvlebi, romelTa damzadeba meqanikuri (anu WriT) 

damuSavebis meTodiT Zalze Sromatevadia da Tanac liTonis did 

danakargebTanaa dakavSirebuli. 

kbila Tvlebis kbilebis plastikuri formirebisas, garda 

liTonis mniSvnelovani ekonomiisa, kbilebis zedapiruli fenis 

deformaciuli ganmtkicebisa da liTonis struqturis boWkovani 

aRnagobis gamo, WriT damzadebul detalebTan SedarebiT, maT 

TiTqmis 2-jer meti aqvT kbilebis cikluri simtkice. plastikuri 

damuSavebisas liTonis ekonomia 15-30%-ia, procesis 
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Sromatevadoba _ 2-jer naklebi da simtkice Runvaze 20-24%-iT 

meti. 

Cvens mier SemoTavazebulia kbilanebis plastikuri 

damuSavebiT formirebis xerxi, romlis gansaxorcielebeli 

instrumentis sqema mocemulia nax. 11-ze. instrumenti Seicavs 

matricas I da puansons II. matricas gaaCnia konusuri 1 da 

makalibrebeli 2 ubani, SverilebiT da RrmulebiT. konusur 

ubanSi aRniSnuli Sverilebis da Rrmulebis sidideebi cvladia 

da TandaTanobiT matulobs da uaxlovdeba makalibrebeli ubnis 

zomebs. puansons gaaCnia erTi da igive simaRlis Sverilebi da 

Rrmulebi, romelic tolia misaRebi kbilanis profilisa e.i. 

makalibrebeli ubnis msgavsi. puansons qveda torsul zedapirze 

aqvs macentrebeli Sverili _ 3. 

laboratoriuli kvlevebis Casatareblad Cvens mier 

damzadebuli iqna liTonSi, aRniSnuli instrumentis modeli 

(nax. 12), tyviis Saibis magvari namzadebisagan cilindruli 

kbilanebis misaRebad, romelic iTvaliswinebda Semdegi zomebis 

(parametrebis) tyviis kbilanis miRebas: 

 

 
nax. 11. kbila profilis misaRebi instrumentis sqema: 

 

I - matrica; II - puansoni; 
1. matricis konusuri ubani; 2. matricis makalibrebeli ubani; 3. macentrebeli. 

A-A - puansonis ganivi Wrili; B-B - matricis ganivi Wrili. 
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Siga diametri ----------------------------------- mm; 

gare diametri ----------------------------------- mm; 

neitraluri diametri ---------------------- mm; 

kbilTa ricxvi ---------------------------------- ; 

moduli mm. 

rogorc avRniSneT eqsperimenti Catarebuli iqna tyviis 

Saibismagvar cilindruli formis nimuSebze. maTi diametri 

icvleboda zRvrebSi mm, xolo simaRle mm. 

mowyobilobidan gamoyenebuli iqna ZiriTadad xraxnuli xelis 

wnexi da agreTve mcire simZlavris hidravlikuri wnexi. 

kbila nawarmis miReba xdeba Semdegnairad; namzadis 

diametrs viRebT kbilanis neitraluri (saSualo) diametris 

sididis tols. eqsperimentebis Catarebamde Teoriulad 

vTvlidiT, rom kbilanis Camoyalibebisas Rrmulidan gamosul 

liTons mTlianad unda Seevso kbilis zeda (Tavi) nawili (nax. 12) 

e.i. 

         

sadac   

sadac  _ kbilanis Rrmulis kveTis farTia namzadis 

diametramde; 

         _ kbilanis Tavis kveTis farTia namzadis 

diametris zemoT. 

         _ kbilis sigane. 

es midgoma iTvaliswinebda Teoriul msjelobas, roca kbilebis 

Camoyalibebisas liToni mxolod radialur mimarTulebiT 

gadaadgildeboda. sinamdvileSi deformirebuli liTonis nawili 

gadadgildeba agreTve RerZuli mimarTulebiT, rac 

arasasurvelia. imitom rom RerZuli mimarTulebiT 

gadaadgilebuli liToni monawileobas ar Rebulobs kbilebis 

formirebaSi da kbilebi rCeba Seuvsebeli. analogiur movlenas 

aqvs adgili, rogorc Cvens SemTxvevaSi aseve kbilanebis glinvis 
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dros, amitomaa, rom glinvisas kbilanis namzadi odnav meti 

aiReba vidre kbilanis saSualo diametria. 

 

 

 

Siga diametri - 54mm 

gare diametri - 66mm 

neitraluri diametri- 60mm 
kbila ricxvi Z=20 

moduli mm 
 

 

nax. 12. kbilis Sevsebis sqema 

 

 

eqsperimentebma aCvena, rom rodesac aviReT kbilanis 

namzadi, misaRebi kbilanis saSualo diametris toli kbilebi 

bolomde ar Seivso, vinaidan nawili liTonisa radialuri 

mimarTulebis nacvlad gadaadgilda kbilebis grZivi 

mimarTulebiT, ris Sedegadac gaizarda kbilanis sigane. amitom 

iZulebuli viyaviT odnav gagvezarda sawyisi namzadis diametri 

e.i. aviReT kbilanis saSualo diametrze 10%-iT meti. ramac kargi 

Sedegebi mogvca. miRebuli kbilanis fotosuraTi mocemulia nax. 

13 b-ze. 

Cvens mier damuSavebuli xerxi garegnulad waagavs 

kbilanebis gamownexiT miRebul xerxs, magram igi arsebiTad 

gansxvavdeba liTonis daZabul- deformirebuli mdgomareobiT. 

rac ganapirobebs kbilebis formirebisaTvis saWiro minimalur 

Zalas. 

reducirebisas an gamownexisas namzadis ganivi kveTis 

farTi mniSvnelovnad aRemateba misaRebi produqciis ganivi 

kveTis farTs, rac moiTxovs matricaSi myofi mTeli liTonis 

gadayvanas plastikur mdgomareobaSi da mis iZulebiT 
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gamodinebas. es ki SeuZlebelia kbila matricis mimReb ubanSi 

liTonis yovelmxriv mkumSavi daZabulobis sqemis gareSe, 

romelic axlosaa Tanabar daZabulobis sqemasTan, romlis 

drosac mTavar ZabvaTa sxvaoba minimaluria. cxadia ZabvaTa 

aRniSnuli sqemis dros mTavari Zabvebi unda iyos sakmaod 

maRali, rom maTma sxvaobam daakmayofilos zRvruli 

mdgomareobis piroba. 

 

sadac: , ,  _ mTavari Zabvebia 

        _ mocemuli liTonis plastikurobis mudmiva 

 

 

 

 

 

nax. 13. kbila profilis misaRebi instrumenti 
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amis gamo mTavari Zabvebi da masTan erTad saSualo kuTri 

wnevac sakmarisad maRali unda iyos, rac moiTxovs aseve did 

madeformirebel Zalebs. 

Cvens mier damuSavebuli meTodis SemTxvevaSi kbilanis 

namzadisa da misaRebi kbilanis ganivi kveTis farTebi TiTqmis 

erTmaneTis tolia da kbilebis formireba warmoebs ZiriTadad 

namzadis periferiuli zonis plastikuri deformaciiT da isic 

TandaTanobiT. amitom kbilanamzadis mTlianad gadayvana 

plastikur mdgomareobaSi saWiro ar aris. kbilanis 

formirebisaTvis saWiro Zala ganisazRvreba calkeuli kbilis 

formirebisaTvis saWiro Zalebis jamiT. calkeuli kbilis 

seqtoris formireba namzadis radialuri mimarTulebiT SeiZleba 

ganvixiloT, rogorc TandaTanobiTi Stampvis procesi, romlis 

drosac saSualo kuTri wneva unda iyos mocemuli liTonis 

gasamkecebuli denadobis zRvris toli: 

 

maSasadame, erTi kbilis formirebisaTvis saWiro Zala 

ganisazRvreba formuliT: 

 

sadac  _ kuTri wneva, kg/mm2 

 _ erTi kbila – seqtoris farTi, mm2; romelic  

maqsimaluria procesis dasasruls. igi tolia 

kbilis sigrZisa da siganis namravlisa. 

kbilis mTliani sakontaqto farTi iqneba 

 

sadac  _ kbilanis gare diametri, mm. 

        _ kbilis sigrZe (anu kbilanis sisqe), mm. 

kbilanis radialuri formirebisaTvis mTliani 

madeformirebeli Zala iqneba: 

 

puansonis Zalam unda gadalaxos radialurad moqmedi 

Zalis vertikaluri mdgeneli da xaxunis Zala, romelic 

aRiZvreba madeformirebel instrumentsa da liTons Soris. 
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amrigad, Cvens mier SemoTavazebuli meTodiT kbilanis 

misaRebad saWiro Zala, romelic unda ganaxorcielos mrudmxara 

wnexis puansonma iqneba  

 

sadac:  _ kbilanis radialuri mimarTulebiT  

            madeformirebeli Zala; 

 _ matricis muSa zedapiris daxris kuTxe (40, 61); 

 _ xaxunis koeficienti madeformirebel  

    instrumentsa da liTons Soris (viRebT 0,2). 

zemoaRniSnuli Teoriuli mosazrebis dasamtkiceblad, rom 

Cveni meTodis SemTxvevaSi kbilanis plastikuri formirebisaTvis 

naklebi Zalaa saWiro vidre gamownexiT miRebisas. mogvyavs Cvens 

mier miRebuli tyviis kbilanisaTvis mowyobilobis saWiro Zalis 

angariSi, rogorc Cveni meTodis ise gamownexis meTodis 

SemTxvevaSi: 

1) kbilanis radialuri formirebisaTvis saWiro Zala 

iangariSeba Semdegi formulis mixedviT: 

 

sadac  _ xvedriTi wneva daxuruli Stampvis pirobebSi, 

romelic Tanaxmad monacemisa aiReba masalis samjeradi 

denadobis zRvris toli, tyviisaTvis igi tolia 6kg/mm2; 

 _ kbilanis, rogorc cilindris gverdpireulis farTi 

 

 _ kbilanis gare diametri ( mm);  _ kbilis sigrZe 

anu miRebuli kbilanis sisqe; mm. 

amrigad kbilanebis radialuri formirebisaTvis saWiro 

Zala iqneba: 

kg=31tona 

rogorc zemod avRniSneT puansonze miyenebulma Zalam (e.i. 

mowyobilobam) unda gadalaxos madeformirebel radialuri 

Zalis vertikaluri mdgeneli  da xaxunis winaaRmdegobis 

Zala instrumentsa da liTons Soris _ . 
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sabolood mocemuli tyviis kbilanisaTvis mowyobilobis 

saWiro Zala iqneba: 

kg=8,4t 

2) gamownexiT miRebisas wnexis Zalis saangariSod 

vsargeblobT cnobili formuliT  

 

sadac:  _ masalis denadobis zRvari, tyviisaTvis 

kg/mm2; 

 _ matricis konteineris daxris kuTxe,  

 _ matricis konteineris kveTis farTi, mm2;    

     (  _ konteineris diametri mm); 

       _ misaRebi kbilanis kveTis farTi, mm2 

           ( _ kbilanis saS. diametri =60mm) 

   da  _ matricis konteineris damakalibrebeli ubnis 

simaRle. aRniSnuli monacemebis ricxviTi mniSvnelobebis CasmiT 

miviRebT: 

 

 

rogorc vxedavT kbilanis gamownexisaTvis saWiro yofila 

18,1 tona xolo Cven SemTxvevaSi igive kbilanis misaRebad 

saWiroa 8,4 tona.  

 amrigad Cveni meTodiT procesis ganxorcieleba 

SesaZlebelia SedarebiT mcire simZlavris mrudmxara wnexze, 

romlis cocias eqneba saTanado muSa svlis sidide. kbilanis 

miReba SeiZleba rogorc cxlad, ise civad, instrumentis 

saTanado masalis SerCeviT. magaliTad cxlad damuSavebisas 

SeiZleba gamoviyenoT Semdegi markis foladebi: 5XHM, 5XHB, 

5XГМ  da sxva. xolo civad damuSavebisas:  X6ВФ, X12Ф1, X12 da sxva.  
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nax. 14. eqsperimentiT miRebuli kbilanebis fotosuraTebi: 

a _ Seuvsebeli; b _ normaluri 

 

 cxlad damuSavebisas, cxadia matrica unda imyofebodes 

wyliT intensiuri gacivebis pirobebSi. 

 kbilanis misaRebi namzadebi winaswar iqneba gaCarxuli 

Sesabamisi zomebiT da maTi gaxureba moxdeba induqciur 

RumelSi, sadac nakleb daJangvas eqneba adgili. 

SesaZlebelia procesis avtomatizacia, romelic 

erTmaneTTan daakavSirebs erTi namzadis xurebis dros, 

gaxurebuli namzadis matricaSi Cadebas da wnexis CarTva-

gamorTvas.  

rogorc cxlad ise civad damuSavebisas saWiroa 

specialuri sacxebis gamoyeneba. cxlad damuSavebisas marticidan 

gamosuli kbilana haerze gacivdeba, SemdgomSi meqanikuri 

damuSavebis gasaadvileblad. 
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daskvna 

1. Seswavlili da gaanalizebuli iqna liTonebis wneviT 

damuSavebis arsebuli e.w. specializirebuli procesebi, romelTa 

mTavari amocanaa iseTi konkretuli daniSnulebis namzadebis 

miReba, romlis forma da zomebi maqsimalurad miaxlovbuli 

iqneba mza nakeTobis formasTan da zomebTan, agreTve 

teqnologiuri gadasvlebis Semcireba da meqanikuri damuSavebis 

minimumze dayvana. 

 aRniSnuli analizis safuzvelze Cvens mier damuSavebuli 

da gamokvleuli iqna rogorc axali, aseve zogi arsebuli 

specializirebuli procesebi maTi ufro efeqturi gamoyenebis 

mizniT. 

 2. damuSavebulia kvadratuli kveTis naglinis miRebis 

axali teqnologiuri procesi da misi ganxorcielebis xerxi, 

romelic iTvaliswinebs SedarebiT didi kveTis mqone namzadis 

uwyvet Camosxmas glinvis tempreturamde da misgan ramodenime 

mcire kveTis kvadratuli namzadebis erTdroul miRebas 

dawyvilebuli glinviT. aRniSnuli xerxis dadebiTi mxarea: 

 a) gamoyenebulia sxmulis sawyisi temperatura. 

b) didi kveTis namzadis uwyveti Camosxma ufro ekonomiuria  

  vidre mcire kveTis. 

g) mcire kveTis namzadebidan uwyveti glinviT 

wvrilsortuli liTonproduqciis warmoeba moiTxovs nakleb 

saglinav gadasvlebs da maSasadame saglinav dgans. 

d) dawyvilebuli glinviT miRebuli mcire kveTis namzadis 

struqtura gacilebiT ukeTesia vidre igive kveTis sxmulis. 

3. Catarebulia dawyvilebuli glinvis procesis 

eqsperimentaluri da Teoriuli kvleva, ramac saSualeba mogvca 

dagvedgina mocemuli mcire kveTis kvadratuli namzadebis 

dawyvilebuli glinvisaTvis saWiro uwyvetad Camosxmuli 

marTkuTxa sxmulis optimaluri zomebi, romlebic 

uzrunvelyofda kvadratebis srul Sekrebas da gamoricxavda 

gverdiTi fxauris warmoqmnas. 
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4. dadgenili iqna dawyvilebuli glinvis procesSi 

deformaciis keris sakontaqto farTis gansazRvris grafikuli 

meTodi da saangariSo formula, ramac saSualeba mogvca 

gveangariSa procesis Zaluri parametrebi da Sesabamisad 

dawyvilebuli glinvis procesSi aRZruli xaxunis Warbi energia, 

romelic gamoyenebuli iqna diagonalur sibrtyeebSi 

urTierTdakavSirebuli kvadratebis glinebidan gamosvlisTanave 

gancalkevebisaTvis. 

5. Sesrulebulia xist da moZrav TvalakebSi adidvis 

Zaluri parametrebis kvleva. pirvelad dadgenili iqna moZrav 

gorgolaWebian TvalakebSi sakontaqto da adidvis xvedriTi 

Zalebis saangariSo formulebi. mocemulia aRniSnuli 

formulebis kompiuteruli kvleva konkretul magaliTze 

maqsimaluri SesaZlo gamoWimvis koeficientis sididis 

dasadgenad. Teoriulad dasabuTebuli iqna, rom wnelovan 

naglinidan ( -Ф10mm), savsebiT SesaZlebelia ori gatarebiT 

glinulas (Ф5-Ф6,5) warmoeba gorgolaWebiani matricis 

gamoyenebiT. 

6. damuSavebuli da praqtikulad ganxorcielebuli iqna 

cilindruli kbilaTvlis kbilebis plastikuri formirebis 

axali meTodi da mis ganxorcielebisaTvis saWiro instrumenti. 

gansazRvruli iqna kbilanis plastikuri formirebisaTvis saWiro 

Zalis sidide, romelic gacilebiT naklebia igive zomis kbilanis 

dawnexis meTodiT miRebasTan SedarebiT. 
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Abstract 

Dissertation work concerns specialized processes of metal treatment by 

pressure. One gives treatment and research of new technological processes as well 

improving of some existing processes and increasing their effectiveness. 

In the first chapter one gives analysis of general non-traditional and massive 

treatment (so called specialized) processes existing currently; their positive and 

negative aspects. 

In the second chapter one gives treatment of new technological process for getting 

square rolled, as well research and way of implementation. 

Nowadays for getting narrow-sort metal-production (as are: fittings, round 

steel, angles, square, line and et cetera) one uses preparations with transverse cutting 

100X100 mm (rolled or chain with continuous casting). For getting the above-

mentioned preparations by rolling two shops are necessary: blooming and preparing. 

Its production is very time-consuming and expensive. During last years getting of 

preparations by rolling was replaced by more economic way of casting the steel 

continuously.  

For getting narrow-sort rolled it’s better to use not 100X100 mm cutting 

preparations, but small cutting ones, as they demand small handling numbers and 

correspondingly less rolling adjustments. Casting less cutting (60X60 and 50X50 mm) 

preparations is non-economic because of low speed. That’s why the author suggests 

getting several small rectangular cutting chains having square summary space, casting 

of which is acceptable economically. In the process of casting it may be cut in 

concrete sizes (1,5-20m), which will be downloaded in hot oven  step by step, to raise 

their temperature up to rolling temperature (1100-1150gr/c) and then we can get 

several small cutting square preparations by paired rolling on duo-reversal adjustment, 

having specified caliber.  

Positive side of the above-mentioned way is: 1) initial temperature of used 

chain; 2) casting of big cutting preparation us more economic; 3) structure of small 

cutting preparation got by paired rolling of rectangular chain is better than of the same 

cutting chain; 4) usage of small cutting preparations can increase production of 

narrow-sort production; 5) less rolling adjustments are necessary; 6) cost of 

production is decreased. 

One has done experimental and theoretical research of paired rolling process, 

which gave us opportunity to establish the optimal sizes of rectangular chain, casted 

continuously, necessary for rolling the given small cutting square preparations. One 

has also established energy-power parameters of rolling and way of separating paired 

squares. 

In the third chapter one gives research of power parameters of increasing in 

hard and moving matrix. First one established calculating formulas of contact and 

increasing density powers in moving rollers. One has given computer research of the 

mentioned formulas on the concrete example for establishing the magnitude of 

possible maximal stretching coefficient. It was established that by using the roller 

matrix it’s quite possible to get two rolled (Ф 5-6,5 mm) from rod rolled (Ф 8-10 
mm). 
In the forth chapter one has elaborated and practically implemented new method of 

plastic forms of cylinder toothed and instruments necessary for its implementation. 

One has also determined the magnitude necessary for forming toothed, which is less 

comparing with pressuring the same size toothed. 


