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abreSumis Zafis TiTistarze daxvevisas warmoqmnili

daWimulobis SesaZlebloba da magaliTi

zurab joxariZe

saqarTvelos teqnikuri universiteti

reziume

ganxilulia TiTistarze abreSumis Zafis daxvevisas warmoqmnili daWimulobis

gaangariSeba da misi sasurvel nominalze dayeneba. amave dros, sasurveli formis micema,

romelic uzrunvelyofs araTanabari daWimulobis gadanawilebas. es yovelive sasurvel

Sedegs iZleva saqsov dazgaze abreSumis Zafis Tanabari da uwyveti miwodebis mizniT.

agebulia Sesabamisi maTematikuri modeli da amoxsnis algoriTmi.

sakvanZo sityvebi: abreSumis kompleqsuri Zafi. kuTxuri siCqare. daWimulobis

Zala.

1. Sesavali

abreSumis parkebidan TviTwamRebze axveuli 7-wvera kompleqsuri Zafi, garkveuli

drois Semdeg ixsneba TviTwamRebidan. moxsnili Zafis masas Sulo ewodeba. 7-wvera

kompleqsuri Zafis sisqe 90 – 105 mikronia. imisTvis, rom abreSumis Zafi dadges

sasurvel „nomerze“, saWiroa ramdenime Sulodan moxsnili, SegrexviT gaerTianebuli

Zafi, daexves erT TiTistarze. aqve aRvniSnoT, abreSumis Zafi `N1500” niSnavs 1 grami

Zafi Seadgens 1500 metrs.

TiTistarze daxveul Zafs „sasaqonlo“ saxe aqvs – mosaxerxebelia Sesanaxad,

transportirebisaTvis, saqsovi danadgarebi awyobilia TiTistaridan Zafis misaRebad.

TiTistarze daxveuli abreSumis Zafi unda iyos uwyveti, daxveuli erTi

mimarTulebiT, Zafis daWimuloba ar unda aRematebodes normul zRvars (zedmetad

daWimuli Zafi, abreSumis cnobili elastiurobis gamo, ganicdis wagrZelebas. Sedegad

Zafi wvrildeba da qsovisas xdeba  advilad wyvetadi), daWimulobis Zalebis

gadasanawileblad TiTistarze daxvevisas abreSumis Zafs unda mieces ovaluri forma.

2. maTematikuri modelireba da Zafis daWimulobis

angariSi

ufro dawvrilebiT gavecnoT, rogor xdeba daWimulobis Zalebis gadanawileba

TiTistarze abreSumis Zafis ovaluri formiT daxvevisas. rogorc eqsperimentebma

gviCvena, abreSumis Zafis TiTistarze daxvevisas Zafis daWimulobis Zala ar aris

sasurveli gautoldes 0-s. igi gvexmareba e.w. grexvisas, ramdenime Zafis erT kompleqsur

Zafad gardaqmnaSi.

optimaluria Zalis daWimuloba konusuri formis TiTistarze ovaluri saxiT

daxvevisas (nax.1). am dros mcire diametrze daxvevisas minimaluria. xolo did

diametrze maqsimaluria. uwyveti Zafis pirobebSi, xdeba Zalwirebis gadanawileba mcire

da did daWimulobis Zalebs Soris.

Tu gaviTvaliswinebT mimmarTveli rgolis brunvas TiTistaris garSemo 3000

brun./wT.–Si, advili misaxvedria, ramdenad sagrZnobia T Zafis daWimulobis Zala.
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ganvixiloT konusur TiTistarze Zafis ovalurad daxvevis mTeli procesi:

A uZravi wertilidan (gorgolaWidan) abreSumis Zafi miewodeba mbrunav B
rgols, romelic „darbis“ TiTistaris garSemo da axvevs Zafs. garda imisa, rom B rgoli

asrulebs brunviT moZraobas, igi adis da Cadis TiTistaris mTel sigrZeze. gorgolaWis

aseTi moZraobebiT vRebulobT TiTistarze Zafis daxvevis  ovalur formas (nax.1).

axla ganvixiloT abreSumis Zafis daWimuloba Zafgamtaris AB monakveTSi (nax.2).

avtomaturi marTvis Teoriidan cnobilia, fardobiTi wonasworobis  gantolebis

saxe: + + + + + = 0 (1)

sadac – abreSumis Zafis daWimulobis Zalaa, – inerciis gadamtani Zala,

– koriolisis inerciis Zala, – centridanuli Zala, –haeris winaaRmdegobis Zala,

– Zafis xvedriTi simkvrive, –Tavisufali vardnis aCqareba.

es Zalebi modebulia Zafis mTel sigrZeze AB monakveTSi. inerciis Zalebi

gamoisaxeba formulebiT:= , = 2 ∙ u; = − n;
sadac – ovalis radiusia mocemul wertilSi, – B rgolis siCqare, u – Zafis konturis

siCqare, ,̅ ,̅ –dekartes koordinatTa sistemis ortebi, –Zafze modebuli Zalebis

normali.
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abreSumis Zafsaxvevi danadgaris muSaobis reJimis ganxilvam dagvanaxa, rom (1)
gantolebaSi , da gacilebiT mcire sidideebia, inerciis gadamtan ZalasTan

SedarebiT. aqve SeiZleba haeris winaaRmdegobis ugulvelyofa →0 –sken. yovelive amis

gaTvaliswinebiT (1) formula miiRebs saxes:+ = 0 (2)

samganzomilebian sistemaSi proeqcirebisas miiReba+ = 0
+ = 0 (3)

aRsaniSnavia, rom kuTxuri koordinata S aiTvleba A wertilidan (nax.2).

dekartes koordinatTa sistemaSi inerciis gadamtani Zalis mxebze da normalze

proeqciisas gveqneba == (4)

(3) da (4) formulebidan gamomdinare, miviRebT= − (5)

saszRvro mniSvnelobisTvis, TiTistaris zeda A wertilSi gveqneba

S = 0          T = T0 (6)
(5) formulis integrirebisas, sasazRvro mniSvnelobebis gamoyenebiT, miviRebT= − (7)

eqsperimentiT dadginda, rom Zafis daWimuloba TiTistaris zeda A wertilSi 5%-iT

aWarbebs Zafis daWimulobas qveda wertilSi. aqedan keTdeba daskvna, rom uganzomilebo

sidide = aris mcire sidide (ε<<1). es iZleva saSualebas, meore rigis

integrirebisas gamoviyenoT mcire parametrebis Teoria.

abreSumis Zafis TiTistarze daxvevisas, masze moqmedi daWimulobis Zalis analizma

cxadhyo, rom ovaluri formiT daxveuli Zafis dsWimulobis Zalis mrudi xasiaTdeba

formuliT = | ”|( ’ ) / (8)

Tu gaviTvaliswinebT, rom TiTistarze ovaluri formiT daxveul abreSumis Zafs

SuaSi amoburculi forma aqvs ( y”< 0), maSin (3) gantolebaTa sistemis  meore gantoleba

(4),   (7), (8) gantolebaTa gaTvaliswinebiT, miiRebs Semdeg saxes

( − ) y” = - y( 1+ y’2 ) (9)

rodesac, sasazRvro mniSvnelobebi tolia

x = 0        y = 0,        x = H y = R (10)
sadac H TiTistarze ovaluri formiT daxveuli Zafis simaRlea.

Tu mivaniWebT cvladebs uganzomilebo mniSvnelobebs

x = H ,     y = R ,     T = To (11)
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(9) gantoleba, romelic ganisazRvreba (10) sasazRvro mniSvnelobebiT,

uganzomilebo parametrebis me- (11) gantolebaSi gamoyenebiT, gveqneba1 − " = − + (12)

rodesac

= 0 = 0 , aseve = 1 = 1 (13)

sadac =

(12) gantolebis amoxsnisas, Tu gamoviyenebT mcire parametrebis Teorias ε-is
mimarT, miviRebT

= o + 1 + 2 + 3 +….. (14)
Tu y00 , (12) formula miiRebs saxes

” +  0 = 0 (15)

aq SenarCunebulia  , sadac = ( ) >> 1. xolo misi warmoebuli  = ukve aRar

aris mcire sidide. (13) formulis gaTvaliswinebiT (15) gantolebis amonaxsns eqneba saxe

= (16)= √  . 1-is pirveli miaxloebisTvis iqneba" + = " − (17)

(17) gantolebaSi CavsvaT (16) gantolebiT gamoTvlili

y1“ + a2 1 = - sin a – sin3 a (18)

(18 )gantoleba ixsnebaxday sasazRvro mniSvnelobebisTvis

= 0 = 0 ,aseve = 1 1 = 0 (19)

1 = - [ ctg a + 3 ] sin a + cos a + sin3 a (20)

me-3 naxazze naCvenebia TiTistarze abreSumis Zafis ovalurad formirebis mrudi,

gamoTvlili da agebuli (20) formulis mixedviT, a–s sxvadasxva mniSvnelobebisTvis.
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3. daskvna

1. TiTistarze Zafis daxvevis formireba Zalian aris damokidebuli a–s
mniSvnelobebze. realurad, am procesze Tvalis midevneba SesaZlebeli iyo Tbilisis,

quTaisis, Telavis, samtrediis Zafsaxvev fabrikebSi;

2. amJamad mimdinareobs muSaoba minimodelis Seqmnaze, romlis warmoebaSi danergva

warmoadgens aucilebel pirobas qveynis ekonomiuri ganviTarebisTvis.

literatura:

1. Минаков А. П. – Оформе баллона и натяжения нити в крутильных машинах. МТИ.
т.2. М., 1970

2. Родионов В.А., Усенко В.А. Натяжение нити взоне наматывания на кольцевых
прядельных машинах. Технология текстильной промышленности, №4. 1979

3. Маховер В.Л., Брут-Бруляко А.Б. Уточнение решения приближенной
математической модели балонирования нити. Технология текстильной промышленности,
№2. 2005.

SILK THREAD TIED ON THE SPINDLE TENSION ARISING
FROM THE POSSIBILITY OF EXAMPLE

Jokharidze Zurab
Georgian Technical University

Summary
This article presents solution of tension and shape calculation problem for flexible thread under

action of centrifugal inertial forces due to thread,s rotation around some motionless axis. One end of
the thread is motionless on an axis of rotation, while another, being on some distance R from this axis
rotates around it with angular speed . The thread is assumed to be flat. The corresponding
mathematical model is proposed. It can be reduced to solving of the nonlinear equations of the second
order  describing a tension T and function  y(x), that defines the shape of a cylinder. Solution of the
equation concerning  T can be expresses in quadratures. Nonlinear boundary – value problem
concerning y(x) is solved using infinitesimal parameter method. We find zero and the first
approqsimation by small parameter .By means of corresponding astimations it is shoven that in
engineering calculations it is possible to consider zero approximation only. This significantly
simplifies corresponding calculations and makes their results more evident.

НАПРЯЖЕННОСТЬ ШЕЛКОВОЙ НИТИ НАМОТАНЫ  НА ШПИНДЕЛЕ,
ВОЗНИКАЮЩЕЙ ИЗ ВОЗМОЖНОСТИ ПРИМЕРА

Джохаридзе З.
Грузинский Технический Университет

Резюме
Представлены решения напряженности и проблемы расчета формы для гибкой нити

под действием центробежных сил инерции при вращение вокруг  неподвижной оси. Один
конец нити неподвижно закреплен на оси вращения , а другой , будучи на  расстоянии R от
этой оси, вращается вокруг нее с угловой скоростью ω . Соответствующая математическая
модель может быть сведена к решению нелинейных уравнений второго порядка,
описывающих натяжения T и функцию у(х) , которые определяет форму цилиндра. Решение
уравнения относительно T может быть выражено в квадратурах. Значение нелинейной
границы определяется с помощью метода бесконечно малого параметра.


