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milsaglinav mowyobilobebSi dartymiTi Zalebis Sefaseba 

katastrofebis Teoriis gamoyenebiT 
sesaZe valida, kekenaZe vladimer, WikaZe gela,  

kaiSauri TinaTin, failoZe nino 
saqarTvelos teqnikuri universiteti  

 
reziume 

 

statiaSi mocemulia milsaglinav mowyobilobebSi avtomatdganis deformaciis keraSi 
samarTulisa da glinis urTierTqmedebis dartymiTi Zalebis Sefaseba r. tomis 
katastrofebis Teoriis moxedviT. avtomatdganebis glinebSi aRZruli maqsimaluri daZa-

bulobis gansazRvrisaTvis aucilebelia mxedvelobaSi miRebuli iqnas dartymiTi 
urTierTqmedebis Zalebis gavlena, romlebic ganisazRvreba statiaSi mocemuli meTodikis 
mixedviT. analizisaTvis gamoiyeneba r. adamias urTierTqmedebis modeli, romelic 

iTvaliswinebs avtomatdganebSi milebis glinvisas dartymiTi procesis 
gansakuTrebulobebs. aRwerili meTodikis mixedviT dartymiTi urTierTqmedebis Zalebis 
praqtikulma gaTvlebma gviCvena, rom vRebulobT nakecis tipis katastrofas.  

sakvanZo sityvebi: milsaglinavi. avtomatdgani. katastrofebis Teoria. dartymiTi 
Zalebi. urTierTqmedebis modeli. 

1. Sesavali 
  

milsaglinav danadgarebSi masrasa da samarTuli-Rero sistemis dartymiTi 

urTierTqmedebis Sedegad aRiZvrebian Zalebi, romlebic iwveven Reros mniSvnelovan 
gadaRunvas da damtvrevas. aRniSnuli Zalebi warmoadgenen agreTve deformaciis keraSi 
samarTulis arastabiluri mdebareobis mizezs, ris gamoc xdeba sxvadasxva sisqis kedlis 

milebis gamoSveba. 
avtomatdganSi deformaciis keris elementebis dartymiTi urTierTqmedebis sakiTxebi 

teqnikur literaturaSi ar aris gaSuqebuli da amdenad sistemaSi masra-samarTuli-Re-

ro dartymiTi Zalebis Sefaseba da maTi Semcireba warmoadgens aqtualur amocanas [1]. 
statiaSi milsaglinav mowyobilobebSi avtomatdganis  deformaciis keraSi 

samarTulisa da glinis urTierTqmedebis dartymiTi Zalebis Sefasebis problema 

gadawyvetilia katastrofebis Teoriis gamoyenebiT. 
 

2. ZiriTadi nawili 

 
am amocanis gadawyvetisaTvis ganxilulia Sejaxebis modeli, romelic iTvaliwinebs 

avtomatdganebSi milebis glinvisas dartymiTi procesis gansakuTrebulobebs. Sejaxebis 

procesSi erT-erT aseT gansakuTrebulobas warmoadgens is faqti, rom masris dartyma 
samarTulze xorcieldeba glinebis mier metalis xelmeored watacebisas. amitomac, 
samarTulze dartyma xorcieldeba ara mTliani masiT, aramed mxolod misi wina nawiliT, 

romelic praqtikuli gaTvlebisas xSirad ugulvebelyofilia. radganac masris wina 
nawili CaWerilia glinebiT, amitomac damrtymeli sxeulis masa unda ganisazRvros 
glinebis im masiT, romelic dayvanilia dartymis xazze. 

amrigad, am SemTxvevaSi amocana daiyvaneba m  masis mqone sxeulisa da mopirdapire 
boloSi Camagrebuli Reros dartymaze. vinaidan, mxedvelobaSi ar miiReba dartymisas 
aRZruli xisti rxevebi.  mitomac, saangariSo sqema ufro gamartivdeba, Tu ganawilebuli 

masis mqone Reros SevcvliT Tavmoyrili masis M  sxeuliT, romlebic dakavSirebuli 

arian C  sixistis mqone drekadi elementiT. aseTi cvlilebis Sedegad usasrulo 

Tavisuflebis mqone sistemidan gadavdivarT erTi Tavisuflebis mqone sistemaze, romlis 
mdgomareobac ganisazRvreba erTi x  koordinatiT. masris samarTulTan Sejaxebis 

momentSi aRiZvreba sakontaqto )(tP   Zala. 
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glinebis dayvanili masa m  SeiZleba gansazRvruli iqnas glinebis brunvisa da 
dayvanili masis sxeulis winsvliTi moZraobis kinetikuri energiebis tolobebidan. 

amrigad, sistemaSi masra-samarTuli-Rero dartymiTi urTierTqmedeba Caiwereba 

Semdegi gantolebaTa sistemiT: 

       ( )
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sawyisi pirobebiT .)0(,0)0(,0)0(,0)0( 0γ==== aaxx &&  

sadac: C -saangariSo sqemis drekadi elementis sixistea, m -glinebis dayvanili 

masaa, 0γ -Sejaxebis siCqarea, M -glinis Tavmoyrili masaa, b  da q  parametrebi 

ganisazRvrebian urTierTmoqmedi sxeulebis meqanikuri da geometriuli maxasiaTeblebidan, 

)(tP - Zalovani funqciaa, a -adgilobrivi plastikuri deformaciaa. 

ukanaskneli gantolebaTa sistema Seicavs sam ucnobs  ax,  da )(tP , radganac 

mocemul sistemaSi sainteresoa mxolod Zalovani funqcia, amitomac, gardaqmnebis Sedegad 

miviRebT meoTxe rigis arawrfiv diferencialur gantolebas, romelsac aqvs saxe: 
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              (2). 

miRebuli arawrfivi diferencialuri gantoleba sakmaod rTulia analizuri 
kvlevis CatarebisaTvis. imisaTvis rom SesaZlebeli gaxdes misi sainJinro gaTvlebSi 

gamoyeneba saWiroa misi gawrfiveba. 
gardaqmnebis Sedegad (2) arawrfivi diferencialuri gantolebis Sesabamisi wrfivi 

gantoleba SeiZleba Caiweros Semdegi saxiT: 
          

0)1( 212 =++++ PmKPmPKP V &&&& χβχβ .                  (3) 
 
aq Semotanilia aRniSvnebi: 
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ukanaskneli gantoleba SeiZleba Caiweros Semdegi saxiT: 
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Tu SemovitanT aRniSvnas  
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sabolood miviRebT: 

01 =++ BPPAP V && .                               (5) 
Semdegi sawyisi pirobebiT: 
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naSromSi [1] miRebuli diferencialuri gantoleba amoxsnilia analizurad, rac 
dakavSirebulia rTul da Sromatevad gaTvlebTan. miRebuli diferencialuri gantoleba 
SeiZleba amoxsnili iqnas Tvisobrivad katastrofebis Teoriis gamoyenebiT.  

r.tomis katastrofebis Teoria efuZneba albaTobis stacionaluri ganawilebis 

lokaluri yofaqcevis gamokvlevas, romliskenac miiswrafis sistema 0→t _Tvis. 

stacionaluri ganawileba SeiZleba warmodgenili iqnas mdgomareobis sivrcis 
parametrebis areSi romelime albaTur zedapirad da gamokvleul iqnas es zedapiri 

katastrofebis Teoriis saSualebiT. zedapiris formis mkveTri cvlileba Seesabameba  
Tavis mxriv gansaxilveli sistemis mkveTr Tvisobriv cvlilebas [2]. 

(5) gantolebis integrirebiT miviRebT: 
                  024 =++ BPAP &&&& .         

(6) 
(6) liferencialuri gantolebis Tvisobrivi analizi damokidebuli aris 

maxasiaTebeli gantolebis saxeze: 

   024 3 =++ BArr .                                 (7)  
katastrofebis Teoriis Tanaxmad funqcia ArrrAF 24),( 3 +=  warmoadgens nakecis 

tipis katastrofas. 
ganvixiloT am ojaxis kritikuli wertilebis struqtura. am ojaxis kritikuli da 

orjer gadagvarebuli kritikuli wertilebi moiZebneba ),( rAF  funqciis pirveli da 

meore warmoebulis gantolebis nulTan gatolebiT, miviRebT:  





=
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P
Ar                                    (8). 

nakecis katastrofis wonasworobis L  mrudi, romelic akmayofilebs (8) gantolebas da 
mocemulia 1-el naxazze. 

 
nax.1. nakecis tipis katastrofa 

 
katastrofebis Teoriis safuZvelze sainteresoa koordinatTa saTave. am wertilSi 

0,0 == Ar . es wertili F  funqciis orjer gadagvarebuli wertilia. am wertilis 

proeqcia mmarTveli r  parametris RerZze Tanxvdeba TavisTavs, da am wertils ewodeba 

bifurkaciis wertili [4]. es wertili milsaglinav mowyobilobebSi avtomatdganis  de-
formaciis keraSi samarTulisa da glinis urTierTqmedebis dartymiTi Zalebis Sefasebisas 
sainteresoa da mniSvnelovani katastrofebis Teoriis TvalsazrisiT. parabolis zeda 

nawili eTanadeba lokaluri minimumis wertilebs, xolo qveda F  funqciis lokaluri 
maqsimumis wertilebs.  
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Summary 

 
The questions of an estimation of forces  of the arbor shock interaction with a core in the 

automatic mills  deformation centre of  the tube-rolling installations using R.Tom’s method of the 
theory of catastrophy are considered. For the purpose of determination of the maximal pressure arising 
in the   automatic mills cores it is cores  necessary to take into account  influence of forces of shock 
interaction  determined by the offered technique. R.Adamia’s interaction model, considering 
pequliarity of the shock process while the tube-rolling on the automatic mills, is used for the analysis.  
Practical calculation of shock  interaction forces carried  out according to  the given methods shoved, 
that we have a  catastrophy of the crease type.  

 
 
 ОЦЕНКА СИЛ УДАРНОГО ВЗАИМОДЕЙСТВИЯ B ТРУБОПРОКАТНЫХ 

УСТАНОВКАХ МЕТОДОМ ТЕОРИИ КАТАСТРОФ 
 

Сесадзе B.,  Кекенадзе B., Чикадзе Г., Каишаури Т., Паилодзе Н. 
Грузинский Технический Университет 

 
Резюме 

 
В статъе рассматриваются вопросы оценки сил ударного взаимодействия оправки со 

стержнем в очаге деформации автоматстанов трубопрокатных установок методом теории 
катастроф Р.Тома. С целью определения максимальных напряжений, возникающих в стержнях 
автоматстанов следует учитывать влияние сил ударного взаимодействия, определенных по 
предлагаемой методике. Для анализа используется модель соударения Р.Адамия, учитывающая 
особенности процесса удара при прокатке труб на автоматстанах. Практические расчеты сил 
ударного взаимодействия, проведенные по предлагаемой методике показали, что получаем 
катастрофу типа складки.  

 


