
(cfvtwybthj  rjyathtywbbc   vj[ctyt,fsf

     rht,ekb7  #-$  bdkbcb7 !))* otkb)

ParametricCAD'97

vj[ctyt,fsf rht,ekbvj[ctyt,fsf rht,ekbvj[ctyt,fsf rht,ekbvj[ctyt,fsf rht,ekbvj[ctyt,fsf rht,ekb

s,bkbcb  !))* otkb

  cfmfhsdtkjc   ntmybrehb   eybdthcbntnb

       vfubcnhfnehbc  ltgfhnfvtynb7

       vfymfyfsvityt,kj,bc  ntmyjkjubehb ghjwtct,bc
     jgnbvbpfwbbc  kf,jhfnjhbf7

CAD/CAM-bc  ]ueab
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CAD/CAM-B-B-B-B-BC }UEAIB LFVEIFDT<EKBC }UEAIB LFVEIFDT<EKBC }UEAIB LFVEIFDT<EKBC }UEAIB LFVEIFDT<EKBC }UEAIB LFVEIFDT<EKB
CF[FHFNJ JGTHFWBT<BCF[FHFNJ JGTHFWBT<BCF[FHFNJ JGTHFWBT<BCF[FHFNJ JGTHFWBT<BCF[FHFNJ JGTHFWBT<BC GHJTMNBHT<BC GHJTMNBHT<BC GHJTMNBHT<BC GHJTMNBHT<BC GHJTMNBHT<BCCCCC
BYNTUHBHT<EKB CBBYNTUHBHT<EKB CBBYNTUHBHT<EKB CBBYNTUHBHT<EKB CBBYNTUHBHT<EKB CBCNTVBCNTVBCNTVBCNTVBCNTVBC VBVJ{BKDFC VBVJ{BKDFC VBVJ{BKDFC VBVJ{BKDFC VBVJ{BKDF

ljw8 f8ifhvfpfyfidbkb

warmoebis sakonstruqtoro da teqnologiuri momzadebis

efeqturoba mniSvnelovanwiladaa damokidebuli sakonstruqtoro-

teqnologiuri proeqtirebis procesis integraciaze.

cnobilia, rom sakonstruqtoro-teqnologiuri proeqtireba

warmoadgens mravaletapian process.  am  ierarqiaSi integraciis

yvelaze dabali done - operaciuli teqnologiis donea,  romelzec

xorcieldeba operaciis proeqtirebisa da programirebis amocanebis

gadawyveta:

� sakonstruqtoro naxazidan detalis operaciuli

naxazis miReba

� operaciul naxazze meqanikuri damuSavebis zonebis

gamoyofa da operaciis gegmis sinTezi

� instrumentis gadaadgilebis traeqtoriisa da Wris

reJimebis sinTezi

� mmarTveli programebis  postprocesireba.

operaciuli teqnologiis doneze proeqtirebis procesis

integracia saSualebas iZleva:

1. amaRldes saproeqto gadawyvetebis saimedoba, Semcirdes

mmarTveli programebis gamarTvis xangrZlioba da gamoricxul

iqnas uxeSi Secdomebi sawarmoo procesis teqnologiur

uzrunvelyofaSi.

2. Semcirdes dro operaciuli teqnologiis proeqtirebaze

da Semcirdes Sesabamis samuSaoTa moculoba.

3. gaizardos saproeqto gadawyvetilebebis xarisxi maTi

optimizaciis xarjze.

#381 laboratoriasTan arsebul CAD/CAM-is jgufSi wlebis

ganmavlobaSi mimdinareobda samuSaoebi proeqtirebis aRniSnuli

etapebis integraciaze  da Sesabamisi gamWoli proeqtirebis arxis

Seqmnaze. am mimarTulebiT Catarebulma sakvlev-samecniero

samuSaoebma asaxva hpoves 6 samagistro da 1 sakandidato

disertaciebSi. Seiqmna saxarato operaciebis avtomatizebuli

proeqtirebis  integrirebuli sistema Para/CAM. proeqtirebis
ZiriTad meTodologiad miRebul iqna parametrizebuli  daproeqtebis

koncefcia.
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operaciuli teqnologiis zemoT aRwerili amocanebis gadawyveta

xorcieldaba 5 avtonomiur blokSi (nax.1).

DXF procesori
blokis daniSnulebaa interfeisis damyareba avtomatizebuli

konstruirebis sistemasTan da sakonstruqtoro naxazidan

operaciuli naxazis procesireba. sakonstruqtoro naxazis wakiTxva

xorcieldeba DXF formatSi. aRniSnuli formati, romelic

damuSavebulia firma AutoDESK-is mier, dReisaTvis yvelaze

popularul standarts warmoadgens  veqtoruli saxiT Cawerili

grafikuli gamosaxulebebis kodirebisaTvis. DXF formatSi detalis

konturi aRwerilia  calkeuli elementaruli zedapirebiT da

DXF  ghjwtcjhbghjwtcjhbghjwtcjhbghjwtcjhbghjwtcjhb

pjyt,bcpjyt,bcpjyt,bcpjyt,bcpjyt,bc
 utythfnjhb utythfnjhb utythfnjhb utythfnjhb utythfnjhb

gfhfvtnhbpfnjhbgfhfvtnhbpfnjhbgfhfvtnhbpfnjhbgfhfvtnhbpfnjhbgfhfvtnhbpfnjhb

ntmyjkjubehbntmyjkjubehbntmyjkjubehbntmyjkjubehbntmyjkjubehb
ghjwtcjhbghjwtcjhbghjwtcjhbghjwtcjhbghjwtcjhb

gjcnghjwtcjhbgjcnghjwtcjhbgjcnghjwtcjhbgjcnghjwtcjhbgjcnghjwtcjhb

.DXF

D  dtmnjhb

{D1, D2, ..., Di }

{Φ1,Φ2, ...,Φi }

CLDATA

NC

nax. 1
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gansazRvrulia TiToeuli zedapiris geometriuli Tvisebebi. blokis

gamosasvlelze operaciuli naxazi miiReba e.w.  D veqtoris saxiT

(nax.2), romelSic detalis konturi  aRwerilia sayrdeni

wertilebis TanmimdevrobiT da maTi koordinatebiT miRebul

sistemaSi.

D={P1,P2,P3,...,P11}

aRniSnuli amocanis Sesruleba blokSi, mimdinareobs 4 etapad:

1. DXF failis wakiTxva

2. konturis gamoyofa

3. zedapirebis SeuRleba

4. koordinatTa sistemis SerCeva da  D  veqtoris generacia.

konturis gamoyofa  xorcieldeba interaqtiul reJimSi

momxmarebelTan (sur.3). amocanis Sesrulebis dros SesaZlebelia

X

Z

nax. 2

sur. 3

ParametricCAD   Para/CAM
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ParametricCAD   Para/CAM

sur. 4

redaqtirebis funqciebis - Zoom, Select, Delete-s gamoyeneba.
zedapirebis SeuRlebis Semowmeba xdeba avtomaturad da

saWiroebis SemTxvevaSi SesaZlebelia aseve avtomaturad,

ganxorcieldes SeuRleba.

koordinatTa  sistemisa da   D  veqtoris generaciis procedurac
avtomaturia, romelic sruldeba  momxmareblis mier koordinatTa

saTavis SerCevis Semdeg.

zonebis generatori

blokis daniSnulebaa detalis operaciuli naxazis  D veqtoridan
calkeuli zonebis Sesabamisi detalis fragmentebis D1,D2,...,Di
gamoyofa. procedura mTlianad avtomaturia da xorcieldeba

mxolod cilindruli tipis namzadebisaTvis (sur. 4,5).

parametrizatori

blokis daniSnulebaa veqtoruli saxiT aRwerili zonis

warmodgena parametrizebul formaSi. aRniSnuli procedura

xorcieldeba monacemTa bazidan Sesabamisi primitivebis identifi-

kaciiT. primitivebi monacemTa bazaSi warmodgenili arian e.w. D’
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veqtoriT, romlis komponentebi sayrdeni wertilebia. D
veqtorisagan gansxvavebiT, romlis komponentebic gansazRvrulia

ricxviT simravleze,  D’ veqtoris komponentebi gansazRvrulia

formalur parametrTa simravleze (sur. 6).

procedura sruldeba interaqtiul reJimSi - TiToeuli

zonisTvis dgindeba Sesabamisi primitivi monacemTa bazidan da

Semdgom amisa, zonis geometriuli Tvisebebis analiziT isazRvreba

formaluri parametrebis ricxviTi mniSvnelobebi. Sedegad, miiReba

TiToeuli zonis parametrizebuli aRwera  {ΦΦΦΦΦ1,ΦΦΦΦΦ2,...,ΦΦΦΦΦi}.

X

Z

sur. 6

ParametricCAD   Para/CAM

sur. 5
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teqnologiuri procesori

blokis daniSnulebaa instrumentis gadaadgilebis traeqtoriis

sinTezi da teqnologiuri operaciis parametruli optimizacia.

aRniSnuli gadawyvetilebebis miReba xorcieldeba winaswar

momzadebuli da aprobirebuli tipiuri gadawyvetebis safuZvelze.

TiToeuli gadawyveta imavdroulad dakavSirebulia konkretul

parametrulad aRweril zonasTan {ΦΦΦΦΦ1,ΦΦΦΦΦ2,...,ΦΦΦΦΦi} da instrumentTan,
romlis SerCevac interaqtiul reJimSi sruldeba. tipiuri

gadawyvetebi codnis bazaSi gaformebulia teqnologiuri programebis

saxiT, romelTa SedgenisTvisac damuSavebulia obieqtze

orientirebuli ideologia. am mimarTulebiT damuSavda obieqtebis

sami klasi - geometriuli, instrumentis gadaadgilebis da

parametruli optimizaciis.

geometriuli obieqtebis daniSnulebaa parametrebis mocemuli

ricxviTi mniSvnelobebisaTvis konturis geometriuli gardaqmna.

gadaadgilebis obieqtebi, gardaqmnili konturisaTvis avtomaturad

aformireben traeqtoriis sayrden wertilebs. parametruli

optimizaciis obieqtebi funqcionireben optimizaciis strategiebis

mixedviT, romelTa gansazRvra warmoebs operaciis struqturuli

sinTezis dros. parametruli optimizaciis strategia damuSavebulia

teiloris empiriuli damokidebulebisaTvis da amdenad TiToeuli

maTgani warmoadgens ori sasazRvro pirobis erTobliobas, romelTa

erToblivi amoxsna iZleva Wris reJimebis (Wris siCqare, miwodebis

siCqare) optimalur mniSvnelobebs. sinTezirebuli traeqtoria

da Wris reJimebis optimaluri parametrebi formdeba specialuri

CLDATA programis saxiT.

postprocesori

blokis daniSnulebaa CLDATA programidan konkretuli rpm

CarxisaTvis mmarTveli programis miReba da aseve saWiroebis

SemTxvevaSi uku procesis ganxorcieleba. procedura mTlianad

avtomaturia. bloks gaaCnia invariantuli postprocesirebis

SesaZlebloba. amasTan adaptacia xorcieldeba rogorc gamosasvlel,

aseve Sesasvlel formatebze anu bloki invariantulia rogorc

sxvadasxva tipis rpm Carxebis mimarT, aseve sxvadasxva formatis

CLDATA-ebis mimarTac. aRniSnuli Tavisebureba blokis

avtonomiurad gamoyenebis saSualebas iZleva, rogorc SemaTanxmebeli

kvanZisa sxvadasxva avtomatizebuli daproeqtebis sistemebsa da

rpm Carxebs Soris.
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amrigad, aRwerili saxarato operaciebis avtomatizebuli

proeqtirebis integrirebuli sistema SegviZlia warmovidginoT,

rogorc Semdegi saxis produqciuli sistema:

γ={γ1,  γ2,  γ3,  γ4,  γ5}
γ1:DXF −> D
γ2:D −> {D1,D2,...,Di}
γ3:{D1,D2,...,Di} −> {Φ1,Φ2,...,Φi}
γ4:{P1,P2,...,Pi} −> CLDATA
γ5:CLDATA −> NC

aRniSnuli produqciebis realizacia, rogorc ukve aRiniSna,

xorcieldeba nawilis, interaqtiul reJimSi momxmarebelTan, xolo

zogis ki avtomaturad. qvemoT cxrilSi, naCvenebia amocanebis

ganawileba operatorsa da kompiuters Soris Sesabamisi produqciebis

realizaciisas.

vjv[vfht,tkb

� rjynehbc fvjhxtdf
� htlfmnbht,f
� rjjhlbyfnsf cfsfdbc ithxtdf

� jgthfwbbc utuvf
� bycnhevtynbc ithxtdf
� nbgbehb uflfo.dtnbc fvjhxtdf
� jgnbvbpfwbbc cnhfntubf

ghjlemwbf rjvgbenthb

γ1

γ2

γ3

γ4

γ5

� ufypjufljt,ekb ghbvbnbdbc
   fvjhxtdf

� iteqkt,f
� rjjhlbyfnt,bc uflf.dfyf
� D dtmnjhbc utythfwbf

� pjyt,fl lf.jaf

� ajhvfkehb ghbvbnbdbc
  ufycfpqdhf
� pjybc gfhfvtnhbpfwbf

� uflfflubkt,bc nhftmnjhbbc
  utythfwbf
� gfhfvtnhekb jgnbvbpfwbf
� CLDATA ghjuhfvf
� vvfhsdtkb ghjuhfvbc
  utythfwbf


