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 CAD/CAM aris daproeqtebis integrirebuli sistema, romelic gamoiyeneba 

nakeTobis geometriuli modelirebisa da sawarmoo procesebis avtomatizebuli 

daproeqtebis dros, CAD/CAM warmoadgens baziss am bolo xanebSi gavrcelebuli 

teqnologiisa romelic cnobilia Concurrent Engeneering-is anu erToblivi 

kompiuteruli inJineringis saxelwodebiT.  

erToblivi kompiuteruli inJineringis saSualebas iZleva erTdroulad iyos 

Sefasebuli nakeTobis iseTi maxasiaTeblebi, rogoricaa: damzadebis Rirebuleba, xarisxi, 

wona, da konstruqciis meqanikuri Tvisebebi. aAmasTanave, konstruqciis Sefasebis 

ramodenime meTodi arsebobs: taguCis meTodi, miaxloebiTi Sefasebis meTodi, eqspertuli 

Sefasebis meTodi, ierarqiuli meTodi, QDF meTodi, FMEA meTodi, DFMA meTodi: 

DFMA meTodi saSualebas iZleva gaamartivos nakeTobis struqtura da Seamciros 

mis dasamzadeblad gankuTvnili danaxarjebi.      

 DFMA (Design for Manufacture and Assembly) –Sedgeba ori nawilisagan es aris 

DFM(Design for Manufacture)- sawarmoo procesebis daproeqteba da DFA(Design for and 

Assembly) - konstruqciis daproeqteba.  

DFMA meTodis arsi romelic moyvanilia plakatze mdgomareobs SemdegSi: 

 pirvel etapze xdeba nakeTobis damzadebis alternatiuli gzebis Zieba. Semdeg 

analizi awyobis teqnologiuri procesidan gamomdinare. 

   Semdeg etaps warmoadgens masalebisa da teqnologiuri procesebis SerCeva, 

Rirebulebis optimaluri fasis TvalszrisiT unda dadgindes iafi masalebisa da 

procesebis alternativebi. es etapebi meordeba iteraciulad konstruqciis gamartivebis 

mizniT. 

Boothroyd Dewharst In (BDI) mier damuSavebul iqna DFMA  programuli 

uzrunvelyofa.  

  DFM-i cnobilia rogorc egreT wodebuli "Quick Costing"  fasis swrafi 

gamomTvleli programa. DFM- is codnis bazaSi ZiriTadad  devs konkretuli sawarmoebis 

teqnikur aRWurvilobaze orientirebuli informacia, SesaZlo operaciebis tipebi, da am 

warmoebaSi gamoyenebuli masalebi. DFM-Tan muSaobisas momxmarebeli Tavdapirvelad 

adgens operaciis gegmas, sadac aRwerilia moqmedebaTa is nusxa romlis etapobrivi 

Sesrulebis Semdeg DFM-i iTvlis detalis damzadebis fass. DFM-is momxmarebels 



SeuZlia survilisamebr SeirCios codnis bazaSi arsebuli Carxi da opraciis tipi, 

namzadis masala da zomebi, iaraRis masala, simqise da  Tavis mier Seyvanili geometriuli 

modelis mixedviT daiTvalos nakeTobis damzadebis miaxlovebiTi fasi.  

aqve unda aRiniSnos rom, damproeqtebels ar SeuZlia nebismieri saxis konturis 

nakeTobis zusti aRwera , es programuli paketi angariSobs mxolod standartul, 

marTkuTxovan zedapirebis damuSavebis fass. aqedan gamomdinare , DFM-is mier 

gamoTvlili fasi rig SemTxvevaSi arazustia 

raTa dagvedgina Tu ramdenad arazustia DFM-is mier gamoTvlili fasis 

mniSvneloba, Cvens mier Catarebul iqna raodenobrivi analizi, risTvisac SerCeul iqna 

realur warmoebaSi arsebuli  detalebi da gansazRvrul iqna DFM-is cdomileba yovel 

konkretul SemTxvevaSi.  

 

sakontrolo magaliTi #1 

detali "fskeri". "fskeris" pirvel nawilis aRwerisas, DFM-is mier aRuwereli 

darCa zedapiris 14%. meore nawilis aRwerisas aRuwereli darCa zedapiris 24%. saerTo 

jamSi, gvaqvs 38%-iani cdomileba. 

 

sakontrolo magaliTi #2 

"garcsacmi" aris me-2 sakontrolo magaliTi. garsacmis konturis aRwerisas, DFM-

is mier aRuwereli darCa zedapiris 12%. 

amrigad, zemoT moyvanili magaliTebidan TvalnaTliv Cans, rig SemTxvevaSi DFM-

iT xdeba konstruqciis damzadebis mcdari Rirebulebis dadgena, rac gamoixateba imaSi, 

rom DFM-is gamoyenebiT momxmarebels saSualeba ar aqvs konstruqciis zusti konturis 

aRwerisa, gansakuTrebiT maSin, roca, saqme exeba rTul, aramarTkuTxovan zedapirebs. 

aseTi detalebi, ki rogorc cnobilia xSirad gvxvdeba warmoebaSi da saWiroa maTi 

damzadebis zusti da ara miaxlovebiTi fasis codna. 

aRniSnulidan gamomdinare, winamdebare disertaciis mizans warmoadgens iseTi 

meTodis da Sesabamisi programuli uzrunvelyofis damuSaveba, romelic SesaZlebels 

gaxdis DFM DFM-is programuli paketis gafarTovebisas im mxriv, rom ganxorcieldes 

originaluri formis mqone detalebisaTvis fasis zusti gansazRvra, minimaluri 

uzustobiT.  

 amrigad, damuSavda samuSaos meToduri gegma: 



 

1. DFM-dan fasis saangariSo sawyisi monacemebis identifikacia (gamoyofa) 

2. sawyisi monacemebis tipiuri kombinaciis gansazRvra da TiToeulisaTvis 

erTeulovani moculobis fasis gansazRvra DFM-is saSualebiT. 

3. tipiuri modulebis gamoyofa. 

4. meTodis algoriTmuli realizacia. 

5. programul-maTematikuri uzrunvelyofis damuSaveba. 

D 

meTioduri gegmis I punqtis Tanaxmad,SeviswavleT  DFM FM-is fasis modeli. fasis 

gamoTvla DFM DFM-Si xorcieldeba specialuri modelis saSualebiT, romelSic fasi 

warmoadgens garkveuli parametrebis funqcias: 

w parametrebis simravle Sedgeba e.w. Sida da gare parametrebisagan. Sida 

parametrebis simravle warmodgenilia plakatze; xolo, gare parametrebi Sehyavs 

momxmarebels, esenia: namzadis masala, namzadis tipi, namzadis geometriuli parametrebi, 

teqnologiuri operaciis tipi, iaraRis tipi, simqise da bolos detalis geometriuli 

parametrebi.   

amrigad, DFM DFM-is teqnologiuri operaciis TviTRirebulebis gamosaTvlel 

models zogadad eqneba Semdegi saxe (formatze) 

aRniSnuli modelis ufro Rrma gamokvlevis mizniT, meToduri gegmis me-2 punqtis 

Tanaxmad, ganisazRvra DFM-Si fasis gamoTvlis yvela dasaSveni tipiuri SemTxveva da 

damuSavdnen yvela Sesabamisi erTeulovani fasis matricebi. amisaTvis Tavdapirvelad 

gamoiyo sawyisi monacemebis simravle, romelTa saSualebiTac SesaZlebeli gaxda 

tipiuri SemTxvevebis identifikacia. rogorc ukve aRvniSneT DFM-Si konkretuli 

detalis  dasamzadebeli fasis gamosaTvlelad saWiroa SeirCes Semdegi sawyisi 

monacemebi:          

I-Carxi 

II-detalis masala 

III-iaraRis masala 

IV-simqise 

V-operaciis tipi 



sawyisi monacemebis mniSvnelobebis erTmaneTTan kombinirebis yvela SesaZlo 

variantTa ricxvi aris : 12X35X6X7X6.  es  ricxvebi ganvaTavseT matricebSi romelTa 

struqturac Semdegia(plakatze avRwer) 

 

amrigad, gamoiyo 35 matrica, romlebic moyvanilia disertaciis danarTSi 

meToduri gegmis me-3 punqtis Tanaxmad ganxorcielda erTeulovani fasis 

matricebis asocireba detalis tipiur konturebTan, amisaTvis Catarda kvleva tipiuri 

konturebis gamosayofad. 

 detalis tipiuri konturebi, rogorc wesi warmodgenilia sakonstruqtoro 

elementebis saxiT parametrizebul formaSi da isini gamoxataven detalis zogad 

geometriul Tvisebebs. 

disertaciaSi gamoyofil iqna sami saxis sakonstruqtoro elementi"-naxevradRia 

safexuri, Raxuruli safexuri da torculi safex"uri". TviToeuli sakonstruqtoro 

elementi aris parametrizirebuli, anu iseve rogorc detali Sedgeba iseti 

elementaruli zedapirebisagan rogoricaa: cilindri, konusi, sfero, tori, maTi 

gaerTianebis Sedegad SeiZleba miviRoT detalis konturis aRwerisaTvis saWiro 

mravalferovani sakonstruqtoro elementebi. magaliTad aseTi naxevradRia 

sakonstruqtoro elementebis ricxvi warmoadgens: 34, xolo   torculi da daxuruli 

safexurebis ricxvi tolia 225-is. yvela es sakonstruqtoro elementi moyvanilia 

disertaciaSi danarTis saxiT. 

amrigad, amocanis gadasawyvetad disertaciaSi gamoyofil iqna 16  saxis moduli , 

romelic naCvenebia plakatze: 

meToduri gegmis me-4 punqtis Tanaxmad damuSavda fasis  angariSis meTodisa da 

sistemis funqionirebis algoriTmi, romelic mokled SemdegSi mdgomareobs: 

pirvel rigSi saWiroa DFM DFM-is monacemebze dayrdnobiT daviTvaloT detalis 

erTeulovani moculobis damzadebis fasi. Tavdapirvelad amisaTvis saWiroa im 

SemTxvevebis identificireba, romelTaTvisac DFM DFM-Si xdeba fasis gamoTvla. anu, am 

etapze xdeba DFM DFM-is sawyisi monacemebis da maTi erTmaneTTan kombinirebis 

variantebis gansazRvra. ris Sedegadac viRebT im variantebis nusxas, romelTa 

realizaciis saSualebasac gvaZlevs DFM DFM -i. 

Semdgom, TviToeuli SemTxvevisaTvis DFM DFM-Si unda Segveyvana garkveuli 

zomis da geometriis mqone detali da dagveTvala Tu ra jdeba am detalis damzadeba. 



miRebuli ricxvebis gayofiT Cven  mier aRwerili detalis moculobaze viRebT detalis 

damuSavebis erTeulovan fass. amrigaT, viRebT winaswar Sedgenil monacemTa bazas. 

Semdeg etapze, saWiroa konkretuli detalisaTvis mocemuli monacemebis 

mikuTvneba erTerT romelime zemodmoyvanil SemTxvevasTan, romlisTvisac gamoTvlilia 

erTeulovanii fasi. anu, unda moxdes konkretuli detalis identifikacia monacemTa 

arsebul kombinaciasTan. 

Semdeg unda moxdes detalis konturis identifikacia, anu detalis konturis 

etapobrivi aRwera da misi gaigiveba Cvens xelT arsebul teqnologiur modulebTan. 

momdevno etapze saWiroa TviToeuli modulisaTvis moculobis zusti angariSi 

modulidan. Semdeg xdeba am moculobis gadamravleba erTeulovan fasze. 

fasis saboloo gansazRvrisaTvis saWiroa detalis Semadgeneli modulebis 

damzadebis fasis ajamva. 

 amrigad, zemoT moyvanili meTodis meSveobiT SesaZlebeli gaxda originaluri 

formis detalis dasamzadebeli fasis zusti gamoTvla.  

 

aRwerili meTodis realizacia moxda Visual Fox-Pros garemoSi. Cvens mier 

damuSavebul sistemaSi gamoyenebulia momxmarebelTan urTierTqmedebis grafikuli 

interfeisi. romelic romelic muSaobs Windows-s garsSi da iyenebs mis sabaziso 

grafikul obieqtebs. sistema Sedgeba 2 ZiriTadi da 4 damxmare formisagan. pirvel forma 

aris sistemis ZiriTadi samuSao forma forma Sedgeba ori nawilisagan. pirveli nawilis 

TavSi gamosaxulia mTavari meniu da instrumenTa paneli. mTavari meniu Sedgeba xuTi 

qvemeniusagan. 

                

 formaze ganlagebulia amorCevis obieqtebi, romlis saSualebiTac momxmarebels 

SeuZlia amoirCios masalis kategoria, masala, Carxi, operaciis tipi da misi qvetipi. 

 Add Rilakze daWeriT amorCeul obieqtTa simravle gadadis formis meore 

nawilSi. gadasuli informacia ganlagdeba sam “Button” obieqtze wrfivad. pirvel  

“Button”- ze daWerisas xdeba wrfeze ganlagebuli informaciis moniSvna. meore “Button”- 

ze gamosaxulia amorCeuli masala da operaciis tipi. mesame “Button”- ze deWeriT 

gadavdivarT meore formaze, romlis interfeisic damokidebulia pirvel formaze 

arCeul operaciis tipze.        

                     



 meore formaze SesaZlebelia iaraRis masalis SerCeva, simqisis kategoriis 

gansazRvra da dasamuSavebeli detalis zomebis Seyvana. “Calculate”  Rialakze daWeriT, 

SerCeuli parametrebis mixedviT xdeba detalis damzadebis erTeulovani fasis, 

moculobis da saerTo fasis angariSi. 

“Exit”  RialakiT saSualeba gveZleva davbrundeT pirvel formaze.  

 danarCeni damxmare formebi atareben informaciul xasiaTs. mesame forma aris 

dasabeWdad gamzadebuli masalis winaswari CaTvaliereba. 

 


