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satransporto da manq anaTmSeneblobis fakultetis

satransporto departamentSi gaerTianebulia Semdegi

mimarTulebebi:

sazRvao transporti da satransporto mowyobilobebi (#38)
mimarTuleba amzadebs gemebisa da maTi energe tikuli danadgarebis

egspluatacis specialistems.

saavtomobilo tra nsporti (#46)

mimarTuleba amzadebs avtomobilebis tegnikur i eqspluataci is, ekologiur [
usaffrTxoeb isa da moZraobis organizaci i s, saavtomobilo transportze
gadazidvebis organizaci i sadamarTv is specialistebs

vagonmSeneblobis, savagono meurneobis da sarkinigzo

transportze gadazidvis procesebis marTva (#58)
mimarTuleba amzadéebs sarkinigzo moZravi Semadgenlobis eqspl uataci is da

remont is sarkinigzo transportze gadazidvis organizaci isa da marTv is

specialistebs
eleqtruli transporti (#62)

mimarTuleba amzadebs eleqtr  uli transportis daproeqteb is,

egspl uataci is, reabilitaci i s, marTv i sa da avtomatizaci i s specialistebs

rkinigzis transportze avtomatika da kavSirgabmuloba
(#100)

mimarTuleba amzadebs transportis menejmentisa da biznesis organizaciisa
da marTvis specialisteb S.

transportisa da manganaTmSeneblobis ekonomika da
organizacia (#112)

mimarTuleba amzadebs transportis, manganaTmSeneblobis, elegtruli

mrewvelobis da kavSirgabmulobis menejment i s specialistebs

samagistro specialobebi:

i
"
"
"

i

avtomobilebi da saavtomobilo meurne oba

avtomobilebis ekologiuri usafrTxoeba

gadazidvebis organizacia da marTva saavtomobilo transportze

avtomobilebis moZraobis organizacia da usafrTxoeba

satransporto logistika

sarkinigzo transporti

saaviacio inJineria

amwsesatransporo, samSeneblo, sagzao, s aliandago manganebi da meganizmebi
transportis menejmenti

biznesis organizacia da marTva



sadogtoro programa , ,Saavtomobilo transportis eqs

mimarTulebebi:

U saavtomobilo gadazidvebi
U sagzao moZra obis organizacia da usafrTxoeba
U avtomobilebis servisi

U avtomobilebis ekologiuri u safrTxoeba

sadoqgtoro programa ,,sarkinigzo transportis eqs
mimarTulebebi:

U sarkinigzo gadazidvebi
U matareblebis  moZraobis organizacia da usafrTxoeba
U vagonebi da savagono meurneoba

U eleqtruli transporti

sadoqtoro progr ama, , satransporto |igistikabo
mimarTulebebi:

U materialur  -tegnikuri  maragebis marTvis logistikuri sistemebi

U satransporto  -sainformacio marTvis logistikuri sistemebi

sadogtoro programa , ,dargobrivi ekonomi ka da n
mimarTulebebi:

U transportis ekonomika da mengnenti

i manganaTmSeneblobis ekonomika da menejmenti

transportis inJineriis diplomirebul specialistTa mimarTulebebi:

U0 avtomobilebis servisi da ekologiuri usafrTxoeba

U saavtomobilo gadazidvebSi logistikuri sistemebi da menejmenti
i savagono meurneoba

U sarkinigzo gadazidvebi da misi menejmenti

U saliandago meurneoba
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uak 681. 3
Sewyvilebuli sivrciTi inversori

j. uflisaSvili, T. baramaSuvili
(sagarTvelos tegnikuri universiteti m. kostavas q. 77, 0175, Thilisi,

sagarTvelo)

reziume: naSromSi ganxilulia Sewyvilebuli sivrciTi  meqganizmis konstruirebis
sakiTxebi geometriuli gardagmnis inversiis Tvisebebis gamoyenebiT. konstruirebulia
ortagtiani Sewyvi lebuli sivrciTi inversori, romlis saSualebiTac SesaZlebelia

Tanabari moZraobis gardagmna araTanabar moZraobad. igi SeiZleba gamoyenebul ignas
amzrav sistemebSi, romelic tegnologiur procesebSi swrafi da Senelebuli
moZraobebis ganxorcielebis saSualebas iZlev a.

sakvanZo sityvebi: meganizmi inversia, Sewyvilebuli inversori, figsireba,

konstruireba, wertili, wrewiri, ovali, polusi.

cnobilia, rom sivrciTi inversia sferos sibrtyed gardagmnis da am sferoze
ganlagebuli nebismieri figura brtyel figurebad gardaigm nebian. unda aRiniSnos
agreTve inversiis is Tviseba, romelic sferoze mdebare wrewirs am sferos Sesabamis
sibrtyeze mdebare wrewirad gardagmnis. nax. 1ze] sferoa warmodgenili.

amave naxazze am sferoSY da Y polusebia warmodgenili. Tu  “Y"Y diametris
marTobul sibrtyeebs gavatarebT Y da Y wertilebSi da am sferos da masze
ganlagebulgeometriul figurebs “Y da Y centrebidan davagegmilebT, maSin wrewiri
Sesabamisad da | wrewirebad gardaigmnebian. agebuli gamosaxuleba gvaZlevs
saSualebas SevgmnaT moZravi sivrciTi meganikuri sistema, romlis teqnikuri
maxasiaTeblebic vfigrobT praqgtikaSi Semdgom gamoyenebas hpbs. Cvens mier agebul

naxazze| wrewirs sferoze iseTi orientacia ukavia, rom misi “Y centridan qveda Y



polusSi gavlebul sibrtyeze da zeda Y polusSi gamaval sibrtyeebze Tanabari
radiusis wrewirebs Semowers. rogorc naxazidan Cans, | wrewiris gadaadgileba
sferos zedapirze Sesabamisad | da | wrewirebis parametrebis cvlilebebs
ganapirobebs. imis mixedviT, Tu| wrewiri sferos zemo an gqvemo naxevarze ganlagdeba
Sesabamisad misi inversiuli wrewirebis ( | da | ) radiu sebi Semcirdeba da

gaizrdeba.

am models is Tvisebac aqvs Tu zemoT aRweril polusebze gatarebul

sibrtyeebs erTmaneTs SevuTavsebT isini inversiis saukeTeso Tvisebebs inarCuneben.
kerZzod | da| inversiul wrewirebad gardaigmnebian.

yvelaferi zemoT aRwerili gvaZlevs imis saSualebas, rom Cvens mier
warmodgenili geometriuli nagebobebi moZrav meqganikur sistemad gardavgmnaT.
sxvanairad geometriuli gardagmna _ inversiis meganizmSi gavanivToT. es idea me2
naxazzea warmodgenili.

Cvens mier konstruirebuli meganizmi Svid rgols Seicavs, amave dros igi

dgarze oTxi wertiliTaa damagrebuli. rgolebi erTmaneTTan aTi k.w. -Taa
dakavSirebuli. maTgan oTxi brunviTi, oTxi sferuli da ori winsvliTi k.w. -ia.
rogorc naxazida n Cans,"YO da "YO rgolebi teleskopuri a da a

mowyobilobebiT arian aRWurvilni.



| wrewiri 0 0 rgolis 0 k.wis moZraobis kanons warmoadgensY() rgolis

meSveobiT 0 wertili rogorc aRwerili geometriidan Cans | wrewirze
gadaadgildeba da 0 wertilis mier Sesrulebul Tanabar Zraobas 0 wertilis mier
Sesrulebul araTanabar Zraobad gardagmnis. Tu | wrewirze U saaTis isris

mimarTulebiT moZraobs, maSin gamavali rgolis 0 wertili saaTis isris

sawinaaRmdegmimarTulebiT gadaadgildeba. axla | wrewiris | wrewirad gardagmna
ganvixiloT.
sibrtye romelzedac | wrewiria moTavsebuli 7 sferos Y wertilze gadis

da Y da "Y RerZis marTobia. rogorc naxazidan Cans, am sistemaSi 0 wertili, xolo
misi inversiuli 0  wertili |  wrewirebze gadaadgildebian. Tu 0 wertili saaTis
isris mimarTulebiT moZraobs, maSin 0  wertili mis sawinaaRmdego mimarTulebiT
gadaadgildeba. rogorc zemoT avRniSneT "YO rgoli da "YO  rgoli a da &
teleskopuri mowyobilobebiT arian aRWurvilni, rac dinamikaSi am rgolebis
parametrebis regulirebas ganapirobebs.

zemoTY ganxiluli geometriuli gardagmna da misi realizeba moZrav meqganikur
sistemebSi safuZvlad udevs Cvens mier SemuSavebul meganizmis arnatizirebul
konstruirebas.

0 6 0 £ 6z6e ©Orientirebuli k ompiuteruli sistemis safuZvelze dagegmarebas
viwyebT samuSao magidazé ¢ 'Q ‘N@H ‘@D Qa Q¢ th'PQ&YO & Qda & OwQi i
instrumentTa panelis mowyobi T. Tavdapirvelad brZaneba 0 @ w'SSi i vgmniT,
TvalsaCinoebisTvis SesaZlebelia meganizmis rgolebisaTvis sxvadasxva feris, sisqis
fenebis Segmna:

| fena _ igi gaTvaliswinebulia koordinatTa RerZebis asagebad, SerCeulia
xazTa feri, tipidasisge ( 6 ¢ b ¢ & WATQE Qo B 06 Q¢ WET é&);

II fenas vgmniT _ geometriuli agebebisaTvis, masSi gaTvaliswinebulia feri,
tipidasisge ( 6 € a £da BEQAQE Qo & f 0O 'QE ATETO @).

| fenaSi gaTvaliswinebuli a koordinatTa sistemis asagebad aucilebelia
instrumentTa panelis 'O1 ¢ Omenius O "Q¢ @onakveTi), 6 'Qi @uiewr) da 0 ¢ Q¢ o
(wertili) brZanebebis gamoyeneba. koordinatTa sistemis agebis Semdeg 6 Qi chbiZ@nhebis

meSveobiT vafigsirebT sasurveli radiusis wrewirs, romlis drosac koordinatTa da



mdgomareobis strigonSi gaagqtiurebuli unda iyos 0 "YO 6 bedimi. geometriuli
agebebisTvis aucilebelia 0 "Q¢XZanebis gamoyeneba, romlis drosac koordinatTa da
mdgomareobis striqonSi gaaqtiur ebuli undaiyos 0 'Y"Y'Oda 0 "YU 6 réJimebi.

| etapi. vafigsirebT sferos 0 centrs da masze SemovxazavT nebismieri radiusis
wrewirs. es wrewiri, rom sferod aRvigvaT 0 centrze avagoT ovali. sferos
zedapirze viRebT nebismier 0 wertils da masze vatare bT "YU wrfes.

ovalis gamosaxazad unda gamoviyenoT0 "Q¢ ffenius Oa a ‘QRrzafkeba, romlis

drosac koordinatTa da mdgomareobis striqonSi gaaqgtiurebuli unda iyos 0 "YO 6 0
redimi.
Z
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nax. 3
Il etapi. U centrze Semowerili wrewiris 0 da 0 wertil ebi gardavgmnaTY
wertilidan Y wertilze gatarebul sibrtyeze agebuli misi inversiuli O dad
inversiuli wertilebiT. amave etapze Tu “Y wertlis inversiis centrad miviRebT,

xolo "Y-ze Y'Y RerZis marTob sibrtyes gavatareb T, maSin am sibrtyeSi 0 da 0
wertilebis inversiuli wertilebi 0 da0 igneba.

dagegmarebis RZe etapze 0 G 00 konbinaciis saSualebiT gamogvaqgvs
0 OO®i ¢ N QD &ROBIQAE fanjara, sadac vamatebT axal me -3 fenas:

Il f ena _ moicavs geometriuli agebisaTvis ( 6 & & £il CHA Q& Qo6 w1 Q
6 & ¢ 00t dETd &) safuZvelze masSi  Setanili  konstrugciuli  detalebis
figsirebas.

inversiuli  gardagmnis  safuZvelze agebuli wertilebisa  wrewirebis

srulyofisaTvis, saWiroa visargebloT instrumentTa  panelis ‘Oi @0 menius



0O &G E i OQQ@a BYQW@E | & 0O brianetebiT, romelic saSualebas iZleva
SeirCes tegsturi stili da simboloebis simaRle.

dasagegmarebeli meganizmis dasrwdbuli saxis misaRebad 0 "Q¢ ‘@rZanebis
saSualebiT wrewirze agebul wertils vakavSirebT sferos polusTan. am dros
koordinatTa da mdgomereobis strigonSi gaaqtiurebuli unda iyos 0 0 QO¥s &N
reJimi.

00 da 0O 0 monakveTebi gavyoT Sme da miRebul 0 0 wertilebze
SemovxazoT Sesabamisad0 da U 0 radiusis mgone wrewirebi. raTgma unda am
wrewirebis radiusebi toli igneba.

dagegmarebis A% etapze instrumentTa panelis 0 @ © Qimenius saSualebiT
gamogvaqvdd o @il € 1 QD &V IQQ fanjara, sadac vamatebT axal me -4 fenas:

IV fena _ moicavs meganizmis rgolebisa da maTi urTierTdamakavSirebeli
kinematikuri wyvilebis naxazze figsirebas ( 6&aédd iOQE Qo wn Q
6&¢ 08¢ @ Q).

meganizmis dgarebis asagebad viyenabTQEOQ @ 6 ¢ @i ‘rdafebebs.

M,

nax. 4
Il etapi. miRebuli geometriuli agebebi SevmosoT konstruqciuli elementebiT.
Sesabamisad miviRebT sam brunviT, or winsvliT da xuT sferul kinematikur wyvilebs.
am meganizmSic msgavsad wina SemTxveueb¥ala U Y rgolebSi CamontaJebuli & da

a



teleskopuri modulebi, romelic saSualebas iZlevian im rgolebis sidideTa
regulirebaze, romelTac isini miekuTvnebian.

imisaTvis, rom agebul meganizms mivceT brtyeli meganizmis kinematikuri sgemis
saxe, grafikul zonaSi unda wavSaloT geometriuli agebisaTvis saWiro damatebiTi
sxivebi. amisaTvis gamoiyeneba instrumentTa panelisd ¢ Q" Qmeniusd i Q@ ¢ B o

61 QSR Qdla ‘Owo QhrZzanebebi.

nax. 5
gvemoT mocemulia Cvens mier konstruirebuli meqganizmis kinematikuri
maxasiaTeblebi:
1. YO YD YUY 2
2. YO 00 YUY 2
3. Y0 YO Y'Y 2.
gvemoT mocemulia agebuli meganizmis grafikuli programa 0 0 0 ¢ éison@SveobiT
Sedgenili programuli nawili, romlis erTi etapic gvemoT moyvanili eleqtronuli

versiis suraTiT ganisazRvreba:

10



gamoyenebuli literatura

1. j. uflisaSvili, n. naThila Ze _ ,poligrafiuli manganebis moZravi sivrciTi
sistemebis geometriuli safuZvlebi d6d, teqgqni

2. j. uflisaSvili, T. baramaSvili, i. ugrexeliZe _ ,,homotetiuri gardagmnis
safuzZvel ze konstruirebul. S a X strarspord rda me q a
manganaTmSenebl obao, Tbilisi 2009w.
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PAIRED SPATIAL INVER SOR
J. Uplisashvili, T. Baramashuvili

Summary

In the article are considered issues of paired spatial mechanism design by application of
inversion properties of geometric transformation. Is designedcysied spatial inversor, due
which is possible to transform the uniform motion in irregular motion. It can be used inactuator

systems, that give the possibility in technological processes to perform fast and slow movements.
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aqgtiuri vibrodamcavi bagnis SemuSavebis
Sesaxeb
mWedliSvili T.T., diasamiZe .a, amyolaZex.m diasamiZeaa
reziume
aqgtiuri  vibrodamcavi mowyobilobebi miekuTvnebiaradamianis dacvis efeqtur
saSualebebs dabalsixSiriani vibraciuli zemogmedebebisagaaseTi sistemebis
fungcionirebis  xarisxobrivi maCveneblebimniSvnelovnad arian damokidebulni am
mowyobilobebSi gamoyenebulmdebareobis mixedviT Caketil eleqtrohidravlikur da

hidravlikur moTvalTvale amZravebTamac Tavis mxriv ukavSirdeba amZravTaaxali

progresuli konstruqciuli sgemebis SemuSavebasla SesamuSavebeli sistemebis
parametrebis  optimizaciur SerCevas warmodgenil naSromSi SemoTavazebulia
vibrodamcavi mowyobilobis sgemariginaluri saxis moTvalTvale amZraviT moyvanilia

dinamikis maTematikuri modelis agebisakemimarTuli gamokvlevebi

ON ISSUE OF ACTIVE VIBROPROTECTIVE SYSTEMOG S

DEVELOPMENT
Mchedishvili T.F., Diasamidze R.A., Amkoladze Kh.M., Diasamidze A.A.

Summary
Vibroprotective ative devices are effective ways to protect people from-flegquency
vibration effectsQualitative characteristics of such systems functioning are largely dependended on
the applied in these devices dynamic characteristics, closed on position-kjettnaic and
hydraulic servo drives with additional control elements, which in turn is linked to issues of new
advanced structural design and optimization schemes development and selection of developed
systemsparametersin the present paper is offered theheme ofvibroprotective device with

original servo drive, are carried out researches for construction of mathematical model of dynamics.
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zogadi saxis meore rigis zedapirebi
a. SavguliZe, T. beriZe
(sagarTvelos tegnikuri universiteti, m. kostavas q., 77, 0175,

Thilisi, saqarTvelo)

reziume: formaTa mravalferovnebiTa da geometriuli figurebis warmogmnaSi Tavisi
rolis mixedviT zedapirebs gansakuTrebuli adgili uWiravs. geometriuli gardagmnebi,
romelsac proeqciuli geometria Seiswavlis, mxolod brtyeli velebiT ar
Semoifargleba. ganxilulia sivrcis perspeqtiul -afinuri gardagmna, romelic xSirad
mxazvelobiTi geometrifs rigi poziciuri da metruli amocanebis gadawyvetis
erTaderT mizanSewonil meTods warmoadgens.
sakvanZo sityvebi: elifsuri cilindri, elifsuri hiperboloidi, elifsuri
paraboloidi.
Sesavali

ori SeTavsebuli  sivrcis naTesauri Sesabamisoba gansazRvrulia, Tu mocemulia
monaTesave wertilTa oTxi  wyvil. am  SemTxvevaSi kavSiris  wrfeebi
urTierTparaleluria. naTesaobis sibrtye rom ganisazRvros, sakmarisia SevaerToT
mocemuli wertilebi. monaTesave wrfeebis TiToeuli wyvi lis gadakveTis wertili
naTesaobis sibrtyes ekuTvnis. rogorc viciT, sibrtye sami wertiliT ganisazRvreba.
amitom, naTesaobis sibrtyis gansazRvrisTvis sakmarisia monaTesave wrfeTa sami wyvilis

gatareba.

ZiriTadi nawili
ganvixiloT tegnikur formebSi farTod ga vrcelebuli zogadi saxis meore rigis

zedapirebi. aseT zedapirebs miekuTvneba elifsuri zedapirebi. Aam zedapirebis brtyeli

17



kveTebi, Sesrulebuli simetriis RerZis marTobuli sibrtyeebiT, erTmaneTis msgavs
elifsebs warmoadgens. rogorc viciT, elifsi maTemati kuri wiria da wertil -wertil
unda aigos. Aamitom, zogadi saxis meore rigis zedapirebis urTierTkveTis amocanebis
gadawyveta rig sirTuleebTan aris dakavSirebuli. Aam SemTxvevaSi xSirad mivmarTavT am

zedapirebis gardagmnas brunvis zedapirebSi.

P

Xlz

P
sivrcis gardagmnebis meTodi mocemul figuras sxva iseT figurad gardagmnis,

romlis Tvisebebi dasaxuli amocanebis amoxsnis gamartivebis saSualebas mogvcems.
ganvixiloT daxrili elifsuri cilindris gardagmna magegmilebel cilindrad,

roca na Tesaobis sibrtye prB‘fiIur | sibrtyea. naTesauri Sesabamisobis dasamyareblad

saWiroa monaTesave wertilTa wyvilic.

A wertilis monaTesave wertilis SerCevisas unda gaviTvaliswinoT, rom A'B
' daCD' RerZebi erTmaneTis toli igneba .

ganisazRvreba ra magegmilebeli cilindris  horizonta luri  gegmili,
frontaluri gegmilis ageba siZneles aRar warmoadgens.

gardavgmnaT elifsuri hiperboloidi  brunvis  hiperboloidad. Aamocanis
gamartivebis mizniT naTesaobis sibrtyed SevirCioT frontaluri sibrtye. naTesaobis
mimarTuleba ki _ naTesaobis sibrtyis marTobulad.

Nnaxazze Sesrulebuli ageba uzrunvelyofs elifsis gardagmnas iseT wrewirSi,

romlis diametric elifsis didi diametris tolia. Aam SemTxvevaSi brunvis
18



hiperboloidis frontaluri gegmili emTxveva mocemuli elifsuri hiperboloidis

frontalur gegmils.

g(

naTesaobis sibrtyis ganxiluima $erCevam Tavidan agvacila is Sromatevadi
samuSao, romelic mocemuli zedapiris frontaluri gegmilis(lekaluri  mrudis)
agebasTan iyo dakavSirebuli.

Mmeore rigis zedapirebis TanakveTis wiris agebaSi sivrcis naTe sauri gardagmnis
gamoyenebas maSin aqvs azri, Tu kveTaSi monawile orive zedapiri erTdroulad
gardaigmneba brunvis zedapirSi. Ees ki mxolod maSin aris SesaZlebeli, Tu orive
zedapiris RerZebi urTierTparaleluria da RerZebis marTobul kveTaSi miRebuli
brtyeli kv eTebi erTmaneTis msgavs da msgavsebulad ganlagebuwlifsebs warmoadgens.

ganvixiloT samRerZiani elifsoidisa da elifsuri paraboloidis kveTa.
naTesaobis sibrtyed SevirCioT profilis sibrtye. Aam SemTxvevaSi naTesaobis

mimarTuleba naTesaobis sibrtyis marTobuli a.
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daskvna

sxvadasxva geometriuli amocanebis amoxsnisas xSirad gvixdeba gadasvia erTi
geometriuli figuridan mis garkveul saxecvlilebasTan. magaliTad, mxazvelobiT
geometriaSi sivrceSi mdebare figurebis anasaxebs ganvixilavT da am anasaxebze
mogmedebebis SesrulebiT vwyvetT sivrciT amocanebs. sivrcis naTesauri gardagmna Ki

mniSvnelovnad amartivebs mxazvelobiTi geometriis sakmaod rTul amocanebs.

gamoyenebuli literatura
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PLANE OF THE SECOND SERIES OF THE GENERALIZED TYPE
T. Beridze

Summary

According to diversity of forms ahthe roleof creation geometrical figuressurfaces
occupy a special place in Geometi@eometrical transformations, witch are examined in
projective geometry , are not limited with flat fields. There is considered perspaftiinve
transformaion of space, witch often represents the only reasonable method in solution of some

positional and metric tasks of descriptive Geometry.
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zedapirulad aqtiuri sapoxi nivTierebebis
gavienawebo  -burbuSelis narevis denadobaze
b. boqoliSvili, z. baliaSvili

reziume

webeburbuSelis wnexkompoziciebidan dawnexili xarisxovani nakeTobebis
misaRebad gadamwyveti mniSvneloba aqveexmasis denadobas, rac Tavis mxriv
damokidebulia nawilakebs Soris Siga xaxunis sidideze. statiaSi ganxilulia
sxvadasxva, zedapirulad aqtiuri sapoxi nivTierebebis damatebis gavlena narevSi

nawilakebs Soris xaxunis Semcirebaze.

IMPACT OF ACTIVE SUR FACE LUBRICANT SUBSTANCES ON THE
GLUE-CHIP MIXTURE FLOW
B. Bokolishvili, Z. Baliashvili

Summary

To obtain well pressed products from gltlep press compositions crucial role is given to the
mixture flow, which in its own part depends on the amount of ifm&ron between particles. The article
considers the influence of adding different, surface active lubricant substances for decreasing the friction

between patrticles.
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friqciuli quros  Zalovani wredis  srulyofa
n barZimaSvili, b WeliZe, g. WeliZeE
(sagarTvelos teqgnikuri universiteti, m. kostavas q. 77, 0175 Thbilisi,

sagarTvelo)

reziume: aRwerilli da gaanalizebulia frigciuli diskoiani quros SerTvis meqanizmis
axall konstrugcia, romelic uzrunvelyofs quros SerTvis Zalis stabilurobas.
konstrugciis siaxles warmoadgens quros Zalovani wredis makompensirebeli meqanizmi,
romelic xasiaTdeba cviadi gadacemis ricxviT da amiT ganaxorciel ebs diskoebis
SekumSvis Zalis stabilurobas. moyvanilia formulebi, romlebic akavSireben quros

diskoebis paketis kumSvis Zalis da makompensirebeli meganizmis elementebis zomebs.

sakvanZo sityvebi: frigciuli diskoiani quro, SerTvis Zalis stabiluroba,
makomgaebeli meqganizmi, cvladi gadacemis ricxvi.

Sesavali

Mzambariani SerTvis mowyobilobis mqgone frigciuli quro xasiaTdeba arsebiTi
nakliT: frigciuli wyvilebis moxaxune zedapirebis gacveTis Sedegad klebulobs
kumSvis Zala. amis gamo moxaxune kontaqtSi mcirdeb&eWidebis maragis koeficienti,
SeizRudeba friqciuli zesadebebis gacveTis dasaSvebi sidide rac, iwvevs quros

xangamZleobis Semcirebas [1].
ZiriTadi nawili

frigciuli  quros  resursis  Semcireba  gansakuTrebiT  gamovlindeba
mravaldiskoian quroSi, romelSic dasaWeri diskos svla quros SerTvisas

ganisazRvreba yvela moxaxune zedapirebis wiriTi gacveTis jamiT.
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diskoiani frigciuli quros Zalovani wredis optimizaciis kriteriumad

SerCeulia muSaobis unari da xangamZleoba aRniSnuli amocana gadawyvetilia
diskoebis paketis Ser Tvis axali konstrugciis SemuSavebiT, romelic xasiaTdeba
cvladi gadacemis ricxviT da wuzrunvelyofs diskoebis SekumSvis F Zalis
stabilurobas  damoukideblad = moxaxune zedapirebis gacveTis donisa [2].
makompensirebeli meganizmi warmodgenilia nax. 1 gadabmis ordtisiani quros saxiT.
guro Seicavs friqciul diskoebs 1, romlebic wamyvan Sualedur diskosTan 19 erTad
ganlagebulia dasaWer 2 da sayrden 3 diskoebs Soris. diskoebi 2 da 19

dakavSirebulia Rarulebiani SeerTebis

R _.
A
) £
3 I \\—' Sfa 7
NN =
1 §\\‘ 3‘§bz% - ¢
LY
> BT 1 =,
g % S — 75
N

STV

N [

iz

B RiE e \’?
nax. 1

saSualebiT (nax. 1) garsacmTan 4 da sayrden diskosTan 3. berketi 5 TiTis 6
saSualebiT dakavSirebulia erTis mxriv dasaWeri diskos 2 sawev yunwTan 7, meore
mxriv ki TiTis 8 meSveobiT garsacmis yunwTan 9. quros amorTva xdeba ganosarTi
sakisris 10 gamoyenebiT.

SerTvis makompensirebeli meganizmi Sedgeba Wokisagan 11, dasaWer cilindrul
zambarisagan 12, romelic Tavisi torsebiT eyrdnoba garsacms 4 da berkets 14.
berketis 14 cali mxari saxsrulad aris dakavSirebuli garsacmis 4 yunwTan 1 5 TiTis
16 saSualebiT. berketis 14 meore mxarSi ki Sesrulebulia grZivi kilo 17, romelSic

ganlagebulia sabrjen diskosTan 2 SexebaSi myofi dasaWeri gorgolaWi 18. zambaris 12
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da berketis 14 zomebi (nax.2), RerZis O, wertili wiriTi koordina tebida a, kuTxis

mniSvneloba SerCeuli da gaangariSebulia iseTnhairad, rom diskoebis paketis 1 sawyisi

sisqis SemTxvevaSi zambaris 12 Zala P, Seesabamebodes diskoebis paketis 1 SekumSvis

nominalur Zalas  F,. = F,, da quros xaxunis momentis nominalur sidides.

o2
5’91 Tg, - { 2
z ’
Forz On %
[ S—
14
2
. _ ¢
Frs 74
nax. 2 nax. 3

paketis 1 kumSvis Zalis P,, maTanabrebeli meganizmi muSaobs Semdegnairad (nax.
3): quro s moxaxune zedapirebis gacveTis Sedegad diskoebis paketis sisqe klebulobs B
sididiT dasaWeri disko 2 gadaadgildeba sayrdeni diskos 3 mimarTulebiT. berketi 14
(gorgolaWTan 18 erTad) mobrundeba saaTis isris mimarTulebiT. zambaris 12 sigrZze L,
matulobs ( L, - L,); berketis 14 daxris kuTxe a, ki klebulobs (  a,- a,). Ees
iwvevs F, Zalis modebis mxaris zrdas O, wertilis mimarT. am dros quros diskoebis
pakes 1 kumSvis Zala F,. praqtikulad ucvleli rCeba, vinaidan zambaris 12 kumSvis
Zalis F, Semcireba F, - F, ) kompensirebulia F,. Zalis modebis mxaris momatebiT

Op wertilis mimarT.

saangariSo sgemidan (nax. 2 da 3) miRebulia gamosaxulebebi (1) da (2), romlebic

akavSireben quros diskoebis paketis kumSvis Zalis F,, sidides da makompensirebeli

oc

meganizmis elementebis0,0 | da ‘Op KZ‘ zomebs:

l:OC = Fn Q 1 (1)
sadac: Z - kumSvis zambarebis ricxvia,

F - TiToeuli zambaris kumSvis Zala.

n

- - .Rgf .opKz\geLO_ 0,0,|- |0,K,|sina 8 .
sin’a OnOp‘ge cosa 9
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sadac, L, zambaris sigrZea Tavisufal mdgomareobasSi,
R, - zambaris sixiste,

0,0,, O,K, - mowyobilobis rgolebis geometriuli parametrebi.

daskvna
quros realur konstruqciisaTvis formulebis (1) da (2) gamoyenebiT

Sesrulebuli gaangariSeba gviCvenebs Semdegs: Tu moxaxune wyvilTa jamuri gacveTa B

pasuxobs pirobas B¢O,25‘On0p‘, kumSvis Zalis F,. sidide meryeobs °5% farglebSi,

rac faqtiurad ganapirobebs quros xaxunis momentis sakmaris stabilurobas.
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PERFECTION OF THE POWER CIRCUIT OF THE
FRICTION CLUTCH
N. Bardzimashvili, B. Chelidze, G. Chelidze
Summary
We would like to present a newly developed construction of the power circuit of the friction

clutch, which provides the compressionc®rstability of the clutch disks. The corresponding

formulas for the calculation of the elements of the construction have been work out.
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maRlivniSnulebiani gegmilebis meTodi
samganzomilebiani sivrcisaTvis
a. SavguliZe, n. nozaZe
(sagarTvelos tegnikuri universiteti, kostavas .77, 0175 Thbilisi,

sagarTvelo)

reziume: naSromSi ganxilulia damoukidebeli modelebis sistemis Semadgeneli a-5
tipils modelis proeqgciuli realizaciis erT -er7i SesaZlo sqema. Ddagegmilebis
ganxiluli konstrugciuli aparati gamoyenebulia kerZo SemTxvevis dros, rodesac
hiperboluri  wrfivi  kongruencia orTogonaluria. amasTan kongruenciis erTi
direqtrisa  dz incidenturia _ >-is da marTobulia  _1-iS, xolo meore direqtrisa dz
aris _ 1 slbrtyis arasakuTrivi wrfe. Aam models SeTavsebuli aqvs dekartes marTkuTxa
koordinatTa sistema ise, rom dz emTxvevas, sabolood miiReba kompleqsuri naxazi,
romelic warmoadgens Rs sivrcis orTogo  naluri gegmilebis naxazs, Sevsebuls maRIivi
niSnulebiT z =dz wrfeze.
sakvanZo sityvebi: maRlivniSnulebiani gegmilebis meTodi, hiperboluri wrfivi
kongruencia, direqtrisa, kompleqgsuri naxazi, binaruli modeli.
ZiriTadi Sinaarsi

prof. i. jafariZis mier damu  Savebuli damoukidebeli modelebis sistemis
Semadgenel TiToeul sgemas SeiZleba hqgondes sxvadasxvagvari proeqciuli realizacia,
rasac mivyavarT sivrcis sibrtyeze Seqcevadi asaxvis garkveul grafikul sgemebamde.
ganvixiloT  proeqciuli realizaciis erT -erTi  SesaZlo sgema a5 tipis
modelebisaTvis (sur.1). am SemTxvevasSi sivrcis TiToeuli wertilis dagegmileba xdeba
S centridan centraluri dagegmilebiT, meores mxriv ki hiperboluri wrfivi
kongruenciis saSualebiT, romlis erT  -erTi direqgtrisa d:1 incidenturia  _ 12iS.

Aadvilad davrwmundebiT, ronR+1da RsSoris arsebobs urTierTcalsaxa Sesabamisoba.
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O wertili aris S centris anasaxi wrfivi kongruenciis sxivebis saSualebiT, a wrfe
ki d2 direqgtrisas centraluri gegmilia. Nnebismieri wyvili wertilebisa Ad di da
Al 1, calsaxad g ansazRvravs Ay wertils Rs sivrceSi. cnobilia, rom proeqciuli
sivrcis romelime modelis zogadi sgemidan kerZo sqemaze gadasvlis dros (magaliTad,

arasakuTrivi sibrtyis mqone gafarToebuli evklides sivrcis modelebisaTvis)

centraluri elementebi modelirebuli sivr cis arasakuTrivi sibrtyis incidenturi
unda iyos. ganvixiloT a-5 modelis konstrugciuli aparatis erT -erTi kerZo sgema.
vTqvaT, kongruenciis erT -erTi direqtrisa, magaliTad di, arasakuTrivi wrfea.

am SemTxvevaSi

sur. 1 sur. 2

kongruenciis yvela sxivi d> direqtrisas isev gadakveTs. amasTan, maT eqnebaT
paralelizmis sibrtye. e.i. am sxivebiT Seigmneba paralelur al wrfeTa konebis
erToblioba centrebiT d2-ze. sxvagvarad rom vTgvaT, kongruenciis =l
polukvadrikebidan nebismieri, warmoadgens Hhiperboluri paraboloidis msaxvelebis

ojaxs. im SemTxvevaSi, rodesac di° diregtrisa orTogonalurad aris dakavSirebuli

d2-Tan, wrfeTa konis sibrtyeebic  dz-is mimarT orTogo nalurad igneba ganlagebuli.

Ee.i. wrfeTa konis yvela sxivi marTobulia d2-is, xolo yvela polukvadrika
warmoadgens tolferda hiperbolur paraboloids. kongruenciis aseTi kerZo SemTxvevis

pirobi Ti saxel wodebaa Aor Togonal ur. kongruenc

me2-e suraTze naGrenebia orTogonaluri kongruenciis grafikuli interpretacia.

sadac d2 diregtrisa isev ~ _ 12sibrtyis incidenturia, xolo di _ 12arasakuTrivi wrfea,
romelic orTogonalurad SeuRlebulia d2>-Tan. am SemTxvevaSi, nebismieri wertili
(magAo) kongruenciis sxivebiT orTogonalurad dagegmilebulia d2-ze(As wertili). S

centri  _ 12 sibrtyesTan orTogonalurad SeuRlebuli arasakuTrivi wertilia, rac

imas niSnavs, rom centraluri dagegmilebis nacvlad gvaqvs orTogonaluri dagegmileba
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_ 12 Sibrtyeze. A: wertili warmoadgens d2 direqgtrisas marTobuli a sibrtyis yvela
wertilis anasaxs. imis gamo, rom a sibrtye arari s donis me2-e suraTze ganxiluli
konstruqciuli aparati ar gamodgeba ricxviT niSnulebiani gegmilebis meTodisaTvis,

magram agedan uSualod gamomdinareobs meore varianti, rodesac dagegmileba xdeba
iseTi orTogonaluri kongruenciis sxivebiT, romlis erTi direqtri sadz incidenturia
_2-is da marTobulia _ 1-is, xolo meore direqtrisa d1 aris _ 1 sibrtyis arasakuTrivi

wrfe (sur.3). samganzomilebiani sivrcis es modeli gegmilTa sibrtyeebis SeTavsebis
Semdeg miiRebs Semdeg(sur.4) saxes: naxazis Tavisufal adgilze aRebulia wrfe,

romelzec daniSnulia O

B G

sur. 3 sur. 4

saTave. Aam wrfes pirobiTad ewodeba maRlivi niSnulebis wrfe, xolo niSnulebiani
gegmilebis meTodis aseT interpretac ias 2 imaRI|l i vni Snul ebi ani gegr

Rs sivrcis yvela wertili gamonaklisis gareSe koordinirebulia dekartes marTkuTxa

Oxyz koordinatTa sistemasSi, romlis xoy sakoordinato sibrtye SeTavsebulia  _ 1-
. Tan, xolo maRlivi niSnulebis d2
5 BC - wrfe 1 z RerZTan. amrigad,
‘ C 3¢, ganxiluli modelis komplegsuri
A‘\\ B naxazi warmoadgens Rs  sivrcis
D\\ orTogonaluri gegmilebis
\B\\ " naxazs(gegmas) Sevsebuls maRlivi
} niSnulebiT  z=cb wrfeze. Mmes-e
o : s ! suraTze mocemulia Ry sivrcis
| y o___as kuTvnili wrfe o ri wertiliT A A
da By Aanwrfeze mdebare nebismieri
sur. 5
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wertili G an Do calsaxad ganisazRvreba msgavsi wertilebis rigis saSualebiT.

grafikuli agebebis Tanamimdevroba naxazze naCvenebia isrebiT.

Mmeb-e suraTze mocemulia Rz sivrcis kuTvnili sibrty e sami arakolinearuli A Ao,
BoDda G wertiliT. Aam sibrtyis kuTvnili nebismieri wertili Do(DDy) ganisazRvreba
wertilisa da sibrtyis urTierTkuTvnilebis pirobis Tanaxmad: SevaerToT D wertili

- A wertilTan, xolo Bwertili
= C wertilTan.  Mmsgavsi
| wertilebis r  igis saSualebiT
X ganvsazRvravTKy wertilis Ki
gegmils Y2 Ko=(ADo)AHBG),

C\ xolo Semdeg Do wertilis

N\ A \] danaklis D:i gegmils maRlivi
\\k/' Ky e niSnulebis z=¢b wrfeze. Mme6-

A H\ \B . . e suraT-ze -agebulia | -agreTve
t | AoBG sibrtyis kuTvnili CH

5 horizontali.
¢ D & . maRlivniSnulebiani
- oL gegmilebis meTodiT poziciuri
sur. 6 o= da metruli amocanebis

amoxsnis dros vsargeblobT

ricxviTniSnulebiani gegmilebis meTodisaTvis miRebuli ZiriTadi terminebiTa da
ganmartebebiT.

maRlivniSnulebiani gegmilebis meTodi ricxviTniSnulebiani gegmilebisagan imiT
gansxvavdepbeom Rz sivrcis kuTvnili wertilis ricxviTi niSnuli Secvlilia wrfis
monakveTiT, romelic moniSnulia maRlivi niSnulebis  z= wrfeze.

maRlivi niSnulebis wrfes gansakuTrebuli mniSvneloba eniWeba sivrcis
geometriuli modelirebis TvalsazrisiT. kerZod, igi war moadgens binaruli modelis
gadagvarebul vels. miuxedavad imisa, rom veli gadagvarebulia, SesaZlebelia damxmare

grafikuli agebebis saSualebiT gadawyvetili ignas sivrciTi amocanebi.

36



gamoyenebuli literatura

1. ZzZOocbkdzdHL JtejGydd M or Mslksde ' d Iz S OB dL
2. [ YOf OtcdHigowrL b, f dzsMSCdr dBHjdzj 2 fHteshistcOdzmlise
Gjtsdd Kltedne . : wvtekznwr J 1R, 1964, (96)B M. 55,

3. YOy OtedHi  Mazsadz | f dzsMC sMisddnlg o @Rtsdh j il 4 tstsdus
l mB.: wUVvtkZH" 1R, 1964, (96)8B M. 37,

4. [ YOy OtedHL j- 1ROYY tcls Ols j dz¢ dzOW CjBd3j stcdw d ) 1
BsH J dzdtetso Odad W , dqLH. . | OdzOIsdzj BO, vBddzdmMd 1983

fruolr Vil sARR g 1 3efuv13fRrR Jufrusg
stemfrtrdad rrlevtorevl g
. zOoGEzJHL I 1 BLOHLJ
[ dLe d3d
] tOBtsls] ftedojHjdzO BHAdO dJqL oL sy dz =5 Maj &
stsdzmistczC Isd o dzr 2 Of Ot Ols ftetsj ydtetse Oded v dmf sdz’ L
cdtf jteBsdzd yj ms oOw dzd dzj 2 dzOW Cdzetelzj dgydw tsdsls 56 5«
Mo 3 " j 0O ) telf j dzh d Lz Ot B B OBz j IsMw  dzj MsB Mise § d
f dzsmC sfiylsd { QL tej M d B3sfyls ! L O RO 13 B tntdAtsfy Isidg @zl Is ® B L d3ts
CststcHddzdtetso Odgd™w 9 Mj -~ Rs B WHIICS Otets sy s & O diffiidsvedis iz ¢ ts dz
CotstoH d dzgOIsB. tc QLA d3 Sts 3t dzj €S fpdze" 2 yjtelsjiy HOdzdets?2 (fsts
stelstsesdzOdz! dzr 7 f tetsj € YRR s fstsdzdef dzdztcds Mds oA deta.®d tsls

METHOD OF ELEVATIONS FOR THREE -DIMENSIOANL SPASE
A. Shavgulidze, N. Nozadze
Summary

Thereis considered practical realization ebanodel in this work, which is a part of system
of independent models. Unique correspondence betweeail R spaces is established by means
of projection. Particularly, projection is carried out, on the one hamch S centre and in the same
time by use of hyperbolical linear congruence, onelretetrix of which belongs toix In case,
when we have orthogonal congruency and centre S is a point at infinity, particular cé&smodtal
has been got. One diretiof orthogonal congruence belongslte and is perpendicular o1, the
other d directrix represents a line at infinity of a plahe. All points of a space Rwithout
exception, are placed in Cartesian rectangular coordinate system Oxyz, xOy ceoptanat of
which is coincided with 1.and a line of elevationzds coincided with z axes. So complex drawing
of considered model is a drawing of orthogonal projections of a spas@lemented with
elevations on z=daxes. The line of high elevationsash a great importance for geometrical

modeling of space, in particular it represents degenerated field of the binary model.
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maRli  vniSnulebiani gegmilebis meTodi s ganzogadeba
evklides oTxganzomilebiani sivrcisaTvis
(pirveli varianti)
a. SavguliZe, n. nozaZe,
(sagarTvelos tegnikuri universiteti, kostavas .77, 0175 Thbilisi,

sagarTvelo)

reziume: naSromSi ganxilulia  maRlivniSnule biani gegmilebis  meTodis ganzogadebis
erTi SesaZlo varianti evklides oTxganzomilebiani sivrcisaTvis . Ry sivrcis

wertilebi  koordinirebulia dekartes Oxyzt sistemis mimarT. Aam sistemis OXxy
sakoordinato sibrtye emTxveva sibrtyes. Rs sivrcis nebismier wertilze
gadisHhipersibrtye, romelic paraleluria . Sibrtyisa. es hipersibrtye zGaa t
RerZebTan gadaikveTeba Ba sivrcis mocemuli wertilisaTvis gansazRvravs zGda t
maRliv niSnulebs. R sivrcis nebismieri wertili gansaz Rvruli  igneba oTxi
koordinatiT % X,y, zdat. R sivrcis kuTvnili Ao wertilis A gegmili, rogorc xOy
sibrtyis kuTvnili, ganisazRvreba ori koordinatiT ( X day), xolo danarCeni ori
gegmili Ar da Ao, rogorc wrfeze mdebare wertilebi, ganisazRvreba erT | parametriT
(SesabamisaplGdat ). amrigad, kompleqsur naxazze mocemul wertilTa yovel — AAA>
sameuls Ry sivrceSi Seesabameba erTaderTPAo wertil.
sakvanZo sityvebi: maRlivniSnulebiani gegmilebis meTodi, Rs: sivrce, hipersibrtye,
komplegsuri naxazi.
Zir iTadi Sinaarsi

evklides oTxganzomilebiani ( R4) sivrcis elementebis analizuri gansazRvris

dros urTierTcalsaxa Sesabamisoba mocemuli oTxganzomilebiani sivrcis wertilebsa

da am wertilebis anasaxebs Soris sibrtyeze xorcieldeba Semdegnairad:
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