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mobi Bebis detalebis cveTiT, maTi koroziiT






vells da arc mecnierull dargs warmoadgenda,
amitom arsebobda kerZzo wvrillseriulli kus-
tarulli saxeBosnoebi sadac aremontebdnen
callkeull avtomobi Bebs.

remontis tegno B ogiis, rogorc mec-
nierebis dargis CamoyallibebaSi didi roli
Seasrulla avtomobi Bebis didi rodenobiT

warmoebam da msxvi Bi avtosatransporto sawar-



realizacia arasrullad xdeba. garemontebulli



Tavi |
1. avtosaremonto warmoebis ZiriTadi
cnebebi da debu B ebebi
11. avtomobi Bis remontis cneba da

misi saxeebi



agregatebis mimdinare remonti
iTvall iswinebs warmogmni B uwesivrobaTa gamos-
worebas agregatis gacveTilli an dazianebulli

detallebis (garda sabaz



dadgeni B'i norma da tegnikuri daTvalierebis
Sedegad gamovBenilBli uwesivrobani. avtomo-
biBis kapitaBuri remontis dros xdeba misi
mT Biani daSBa agregatebad, agregatebis Ki
kvanZebad da detallebad. detallebi irecxeba,
mowmdeba da sam jJgufad xarisxdeba: vargisi,

gasaremontebe i da uvargisi. gasaremontebe i
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gamosworeba xdeba agregatebis SecvBliT da
detall ebis aRdgeniT.

avtomobi Ris kapitaluri remonti
srulldeba im SemTxvevaSi, Tu gasaremontebell ia
CarCo da kabina satvirTo avtomobi BebisTvis,
xollo Zara msubuqi avtomobi Bebis da

avtobusebisTvi.35t 4(is damasTse)-anba aseregatebi,

srull915bi Bis kapitallur
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axal an winaswar garemontebull agregats
(detallebi da agregatebi gaupirovnebel ia)
rogorc vxedavT avtomobi Bi ar el odeba misgan
moxsni i agregatis remontis damTavrebas, rac
mkveTrad amcirebs remontis xangrZll ivobas.
industriulli meTodi SesaZlebl obas gvaz-
Bevs gavzardoT kapitalur remontTa ra-
odenoba, SevngrZ B gTD-59(emonTviT)-6.1(R amcuesaenogan )[IJ0 -1.76 Tc30.89
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gansazRvrulli tegnoBogiuri procesis Ses-
ru ll ebas.

remontis tegno BogiaSi asxvaveben speci-
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agregatebis deta-
Bebad damSBeli
sawarmo

detall ebis aRmdgeni
sawarmo
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1.2. avtomobi bis Formirebadi

Tvisebebis kB asifikacia
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sxva uaresdeba avtomobilBis mier ganvBili

manZi B is gazrdasTan erTad.
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1.3. saimedoobis cneba da misi
maCveneb B ebis kavSiri avtomobi B is
aRdgeni B'i1 detallebis

muSaunarianobasTan

avtomobi bis erT-erT umniSvne I ovanes
daTDOuT374bel  Tvisebas warmoadgens saime-
dooba. saimedooba ewodeba avtomobi b is,

agregatis an meganizmis Tvisebas gansazRvrulli
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Iwevs satransporto procesis Sewyvetas, e.l.
gaCerebas gzaze an sxva grafFikis darRvevas.
mtyuneba SeiZleba iyos uecari da
TandaTanobiTi. uecari mtyunebis magalBiTia
detalis gatexva, ris Sedegadac avtomobilli
myisve wyvets muSaobas, rac SeiZl eba
gamowveu i iyos datvirTvis gadaWarbebiT an
saeqsp Buatacio wesebis darRveviT.

TandaTanobiT mtyunebas miekuTvneba
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tkicebullia, rom satvirTo avtontillebis 0
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medegobiT da sxva, zrdis avtomobilis
muSaobis vadas, amcirebs Sesasrullebeli
samuSaoebis Sromatevadobas da remontis Rire-
bu l ebas. yove I ive es gav Bens axdens

remontisTvis avyomobi B is gac712 m1.5457 Tw[bu B ebas.8)

21
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Sedegad zedapirebidan zeTi mocillebullia,
magram mo BekuRuri mizidu B obis ZalTa
zegavleniT mainc rCeba moBekuBuri sisqis
zeTis afFski. avtomobi Bis meganizmebSi gvxvdeba
Txevadi xaxuni, magram moxaxune zedapirebis
urTierTgadaadgi Bebis siCgaris mkveT rad
Secvlis momentSi SeiZleba warmoigmnas
naxevrad  Txevadi  xaxuni. mSrali xaxuni
umetesad gvxvdeba samuxruWo sistemaSi da
gadabmu B obis meganizmSi. samuxruWo sistemaSi
warmogmni B i xaxunis ZaliT avtomobi s
vamuxruWebT, xoBo gadabmul obis meganizmSi
warmogmni B i ZaliT mabrunebe i moments

gadavcemT. sxvadasxva avtori cveTis sxvadasxva

kB asifikacias axdens, esenia | varianti, 1
meganikuri, 2. mo B eku Bur-meganikuri, 3.
koroziull-meganikuri; Il varianti, 1. daJangviTi,
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SeuZlBebel1 xdeba avtomobilis muSaobis vada
ganisazRvreba eqspBuataciis procesSi misi
Fizikuri dazveblebiT (pirveli gvaris Fizikuri
dazve B eba), bunebis Zalebis zemogmedebis
gavleniT (meore gvaris Fizikuri daZve Beba) da
agreTve moraluri daZvelebiT, rac tegnikuri
progresis Sedegad avtomobi Ris gaufa-
surebiTaa gamowveulli. magram Tu gaviT-
vall iswinebT saavtomobi B o transportis
eqsp Buataciis intensiurobis ganuwyvete i
zrdas, avtomobi Bis dazve B ebis ZiriTad
mizezad pirveli gvaris TFTizikuri daZveleba

unda miviCnioT.

15. cveTis sididis gansazRvris

Xerxebi
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gasazomad mravall i xerxi arsebobs, im
SemTxvevaSi, roca cveTa Zalian mcirea
sargeb I oben radioagtiuri indikatoris,
namuSevari zeTis gaanalizebis da xelovnuri
bazis meTodiT. mcire zomis detallebis cveTis
sidides sazRvraven maTi awonviT. didi cveTis
SemTxvevaSi detalls universalluri

xe B sawyoebiT zomaven.

iZtaleTa

gviZtiaiganvs
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BiTonis nawi Bakebis raodenobis mixedviT. am
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zedapirebs, romelBTa cveTis done tegnikuri
pirobebiT dasaSveb normebs aRemateba.
masa B ebis xarji detallebis aRdgenaze mcirea,
radgan maT xarjaven mxoBod defeqtebis

aRmosafxvre l ad. avtosaremonto sawarmoo
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detallebis aRdgena saremonto zomebamde
da damatebiTi saremonto detallebi7T. orive
SemTxvevaSi aRdgenis mTeli procesi emyareba
meganikuri damuSavenis  gamoyenebas (Wras).
saremonto zomebi, winaswar dawesebu 1 zomebia,
romell Ta mixedviTac muSavdeba detalis
SesauR Bebe i zedapiri. damatebiTi saremonto
detallebis gamoyenebiT detallebis aRdgenis

xerxi emyareba detallebis gacveTili zedapiris
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Senaxvadoba procesebis meganizaciis dros
gansakuTrebull rolls asrullebs avtomobi Bebis
da agregatebis daSHBis samuSaoebis teg-
no B ogiuri operaciebis TanmimdevrobaSi. amitom
anuSaveben daSHBis samuSaoebis tegno Blogiur
process. avtomobi Bis an agregatis daSHis teg-

no Bogiuri procesi ewodeba sawarmoo procesis
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tegno B ogiuri procesis damuSavebisTvis

auci Blebelia

monacemebi:
1.

davallagoT Semdegi sawyisi

dasaSHeli avtomobi bis an
agregatis naxazebi nisi kon-
strugciis srullad warmod-
genisTvis.

yvela im detallis specifikacia,
romelic Sedis dasaSBel agre-
gatSi. amisTvis saWiroa visar-
gebBoT avtomobiBis detalebis
katal ogiT.

wliuri sawarmoo programa -
dasaSHeli avtomobi Bebis da
agregatebis raodenoba. programaze
damokidebu B ia meganizaciis da
operaciis Sesrulebis xarisxi.

infFormacia da mowyobi I oba.
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SeiZleba Sesrull Hes desdbie Tanax@laniS8alkbutiegno fengoulrogpuDLes P30«
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rullebas da gvazRvevs SesaZlel
domisgan. damuSavebis tegno B ogiur
formdeba Tanaxmad erTiani  tec
dokumentaciis moTxovnisa (etdnm
teqgno B ogiuri procesis ZiriTad

warmoadgens  samarSruto ruka,

aRweri Bia nakeTobis daSHis tec
procesi da Seicavs daSHis tec
procesis aRweras yvella oOperacit
tegno B ogiuri TanmimdevrobiT masSi
monacemebi mowyobi B obis, aRW
masalis, Sromis da sxva nc
samarSruto rukis Fforma unda See

daSHhis teqnologiuri villobis, .



maRa il kull turas. zogierTi SeuRBebulli
detalli daSHis prosesSi gaupirovnebullia da
damokidebulia erTmaneTisagan. mag. gadab-
mu B obis karteri damokidebu l ia Zravis
cillindrebis bBlokze, barbacas sakisrebis
saxuravi Zravis barbacaze, ZiriTadi sakisris
saxuravi damokidebulia Zravis cilindrebis

b B okis budeze. es dakavSirebullia Tra la, rionm -
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Semdeg srullad, es imitom, rom karterSi
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remontSi warmoadgens aucillebel pirobas,
detall ebis kargi gasufTavebis, misi
mdgomareobis kontrolis SesaZ B eb 1 obas,
Semdgomi remontisTvis. zogierT agregats da
xe Bsawyos SHhian, ukeTeben defeqtacias da

axarisxeben saremonto postebze.

1.7. tegno B ogiuri procesis sgema da
misi daxasiaTeba

avtomobi Bebi da agregatebi, romlebic
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satvirTo avtomobi Bidn moxsni B kabinas
an msubugi avtomobiBis da avtobusis Zaras
agregatebis moxsnis Semdeg asufTaveben Zveli
saRebavis da zeTis WuWyisgan, ris Semdegac ag-

zavnian remontis ubanze. Zravas, gadacemaTa
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saTadarigo

nax. 13 avtomobi bl is kapitalluri remnontis tegno logiuri

procesis sgena
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Tavi Il
2. avtomobi Bis remontis tegno Bogiis
safuzv l ebi

2.1. remontis terminebi

ganvixi 1 oT is terminebi romBlebic
gvxvdeba avtomobi Bis detallebis aRdgenis an
damzadebis dros.

tegno N ogiuri operacia _ aris
tegno Bogiuri procesis damTavrebulli nawi B i,

srulldeba erT samuSao adgillze. samuSao
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pozicia _ aris operaciis garkveuli
nawi Bis SesasrullebBlad saWiro 1iaraRis an
mowyobi B obis uZravi nawi B is mimarT
dasamuSavebe i namzadis an asawyobi erTeullis
samar jvTan erTad TFigsirebulli mdgomareoba
Camagrebis Seucvilelad.

erTeulli tegnoBogiuri procesi _ aris
erTi dasaxelebis tip-zomis da Sesrulebis

nakeTi, warmoebis tipisagan damoukideb I ad.

tipiuri tegno B ogiuri proced 52(i)lrjiz
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abarebs remontSi maSin, rodesac mas aqvs
saTanado garbena da miRweullia zRvrul
mdgomareobas, aqvs avariulli dazianeba,
romelic SeiZlleba gamoswordes kapitalBlurad
saremonto sawarmoSi. amisaTvis unda
arsebobdes Sesabamisi aqti Sedgeni b1
avtosatransporto sawarmos komisiis mier,
sadac mocemu B ia avtomobi Bis garbena da misi

tegnikuri mdgomareoba.
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miRebis procesi Sedgeba Semdegi

stadiebisagan: winswari tegnikuri daTvall iereba

o1



saerTo kompBeqsSi da Seadgens avtomobilis
kapitaBuri remontis mT Biani samuSaoebis 10%-
S.

avtomobi Bis daSHBis Semdeg SegviZlia
kv Bav gamoviyenoT detallebis 70%. am detallebis
mdgomareobaze  didad aris  damokidebu i

avtomobi Bis an agregatis kapitaBluri remontis
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agveiTebs detallebis aRdgenis xarisxs da
muSebis Sromisnayofierebas. amitom detalebi
maT daxarisxebamde unda gasufTavdes da
gaucximovndes.

gaucximovnebis ZiriTadi saSua 0 ebaa
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amzadeben rotorulli saxiT, rxeviTi
platformiT da abazaniT. gamrecxi manganis

sgema mocemu B ia nax. 23.
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gamoyenebu Bi  danadgari mogmedebs  rxeviTi
Reros sistemniT. ulltrabgeriTi danadgari

mocemu B ia nax. 2.4.

2.6. detallebis defeqtoskopia
(kontro li1 da daxarisxeba)

26.1. detallebis defeqtebis kBasifikacia

avtosaremonto sawarmos erT-erTi Ziri-
Tadi amocanaa eqspBuataciaSi xangrZHlivad
yofnis Semdeg detall ebis mdgomareobis

gansazRvoca srullmedaeg detalebii
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aRmosaCenad. bzaris aRmoCena SesaZlebelia

agreTve navTis saSuallebiT.

2.6.2. defeqtebis gamov Benis xerxebi
detall ebis defeqtoskopia, romellic
mimdinareobs daxarisxeba-kontroblis ganyofi-
BebaSi, 1iwyeba detallebis zedapirebis gare

daTvalierebiT. gare daTvalierebiT adgenen
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aRmoCenas, romel Ta gatexvis mizeziT SeiZleba

63



64



bzari daxrilia da kuTxe bzars da magnituri
nakadis mimarTulebas Soris 200-ze nakBebia.
anitom  sxvadasxva mimarTullebis Dbzarebis
(grzZivi, ganivi an simetriis RerZidan raRac
kuTxiT gadaxri Bi) gamov B inebisTvis miRebull ia
damagnitebis sxvadasxva xerxi.

ganivi mimarTu Bebis  bzarebis  gamo-
savBenad axdenen detallis grZiv damagnitebas,
xollo grzivi da kuTxiT ganBagebu i
bzarebisTvis - cirkullarul damagnitebas.

garda amisa misaRebia kombinirebulli (orive
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bzarebis ukeT gamosavBenad gamSrall detalls
amoav Beben mSrall TxvnilBSi (SiOy), romelic
THRuoscirebul siTxes ukeT gamoiwovs

bzarebidan.
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remontis Sromatevadobis 40%-ze mets Seadgens.
detallis konstruqciis da misi cveTis an
dazianebis donis mixe

detall isRirebu I nebis:
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avtomobi Bis detallebis defeqtebi iyofa
ZiriTadad sam jpjgufad: bunebrivi cveTis

Sedegad warmogmni Bi  defeqtebi, meganikuri
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mT B 1anad aRdgeniT. pirvel SemTxvevaSi
gacveTiBi zedapirebis aRsadgenad 1iyeneben
Semdeg Xxerxebs: detallebis aRdgena seremonto
zomebiT da damatebiTi saremonto detallebiT.
saremonto zomebi winaswar dawesebu li zomebia,
romeBTa mixedviTac muSavdeba detallebis
Sesabamisi zedapirebi. damatebiTi saremonto

detallebis gamoyenebiT detallebis aRdgenis
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romBebic xels uwyoben narCeni deformaciis
da zogjer bzarebis warmogmnas.
SeduRebis dros BiTonis abazanaze

mogmedebs Semxebi haeri, romelic Seicavs azots
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sanTuris moZraobis mimarTuBeba  nakeris
RerZis mimarT da mis gaswvriv sanTuris
gadaadgi Bebis siCgare. SeduRebis relinmis
SerCeva damokidebu B ia SesaduRebeli RiTonis
saxeobaze, detallis zomaze da dasadebi nakeris
mdgomareobaze.

sanTuraSi miwodebuli acetillenis da
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aceti Ben-Jangbadis alaT SeduReba
gamoiyeneba Txe l Furc l ovani (0,8-2,5mm)
masa l isgan damzadebu li detallebis aRsadgenad,
ruxi Tujis, alBluminis Senadnobis, da Wedadi
Tujgis rCilvisaTvis. SeduRebisTvis misaduR
masaBlad i1yeneben 4-5mm diametris Reroebs,
romeBic Seicavs 5-55%-s siliciums da 7-9%

spi BenZs. FRusad iyeneben Ad-4
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xdeba moBiTonebis aparatSi. BiToni aq
miewodeba mavTullis an Fxvnilis saxiT da

gadnoba xdeba aceti Ben-Jangbadis aliT,
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Billvis muStebi da sxva) da agreTve im
detallebis aRsadgenad romBebic muSaoben iseT

pirobebSi, sadac ar aris SezeTva (samuxruWe
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sxvadasxva xerxebs. meganikuri  damuSavebis
xerxebs miekuTvneba safantWavBuri damuSaveba,
glejili kuTxvillis moWra, mrgvalli kuTxvillis
moWra, sakenWiT damuSaveba da sxva. SeWidvis
simtkicis asamaR Beb B ad gansakuTrebull efeqts
iZBeva maRalBli sixSiris deniT detalis

gaxureba fenilis Semo B Robis mizniT.
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detallis zedapirze gadatana xdeba SekumSulli
haeriT. moBiTonebis reJimebia:  SekumSu i
haeris wneva 3-5kg/sm?, haeris xarji 0,6-0,8m3/wT,
aceti Benis wneva 2-7kg/sm?, Jangbadis xarji 240-
850 B/sT, mavTulis diametri 1,2-3,0mm, mavTulis
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mo B iTonebis dros 4000°C da zogjer metsac
aRwevs, amave dros maRalmwarmoebBuria nmis
nak Bad unda CaiTvaBlos qimiuri eBementebis
mniSvne B ovani amowva da BiTonis didi
danakargebi gafrqvevis dros. Eleqtro-
moBiToneba muSaobis principis  mixedviT
SeiZleba davyoT or saxed: elegrtorkallur da
maRa B 1 sixSiris deniT eleqtromo B iTonebad.
eleqgtromo B iToneba gamoiyeneba yvela

saxis mobliTonebulli samuSaos Sesasrullebllad.
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gaxurebis temperaturili
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energiis sididis da procesis xan-
grZl ivobisgan damokidebu B ebiT eroziulli

daSha SeiZl eba iyos naperwk Buri an
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eleqgtronaperwk Buri ganmuxtvis dros anodis
BiToni gadadis kaTodze da efineba detalis
zedapirs. anodis BiTonis nawi B akebi
imyoFebian airull mdgomareobaSi, ekrobian
kaTodis zedapiris fTenas da warmogmnian axal
qgimiur SenaerTs. gacxelebis da gacivebis
maRal 1 siCgareeebis gamo, miiReba HWiTonis
nawrTobi strugtura. am procesis Sedegad
icvileba BiTonis qimiuri da  Fizikur-

meganikuri y.ebeee, izrdv B ebsimtkice,is
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sarCi Bebi, romellTa markebia TMMLU-42, NMC-48,
MMC-54, NCp-10, MNCp-12 da sxva.
magari sarCiliT rCillvis dros mdnobad

boraks (
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gadaxurebisas warmoigmneba Jangeu Bebis Znell-
dnobadi afski, romBis mocilleba detalis

zedapiridan ZneBia. es afski ar ixsneba im

94



temperatura 100°C-s. tyviian brinjaos iyeneben
ig, sadac kuTri wneva aRwevs 200-250kg/ sm? da
temperatura 140-160°C.

mi B 1sebSi1 babitis Casxmis tegno B ogiuri

procesi Sedgeba Casasxme B'i mi B isebis
babitis Casxmisgan. mi B isebis momzadeba
mdgomareobs maTi Siga zedapirebis

damuSavebaSi detallis da babitis mntkice
SeWidebis uzrunve I sayofad. momzadebaSi

igu B isxmeba misi meganikuri damuSaveba da
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babitis Casxma =zedapiris daJdangvis Tavidan
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SedarebiTi siiafe. garda amisa, ama Tu Im tipis
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gamoiyeneba moZravi  SeuR Bebis detallebis
gacveTili zedapirebis aRsadgenad (Hilvi-
sakisari). TermopBastebi [M®H-12 da T[MPH-37
gamoiyeneba Zaris da kabinis aRsadgenad. weboebi
b®-2 da bd-4
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28. kvanZebis da detallebis awyoba

avtomobi Bis egspBuataciis procesSi
xdeba misi detallebis cveTa da korpusuli

detallebis deformacia. korpusulli detallebis
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wyarodan; b) Zravas cxBad mimuSaveba ugmi

svliT da datvirTviT, g) Zravas gamocda.
mimuSavebis processSi um j obesdeba

detallebis moxaxune zedapirebis xarisxi, rac

zrdis cveTamedegobas, simtkices daR-
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2.9. avtomobi B is awyoba

avtosaremonto sawarmoSi avtomobilis
awyobis yve Baze racionalluri formaa nakaduri
meTodiT awyoba, ei. asawyobi avtomobilis
Tanmimdevru i gadaadgi BebiT callkeul
postebze, romBis drosac TiToeull postze
asru B eben garkveu operaciebs. posti
aRWurvi Bia saTanado danadgarebiT, iaraRebiT
da mowyobi BobiT. agregatebi, kvanZebi da
detall ebi miewodeba Sesabamis posts
avtomobi B ze maTi Tanmimdevrul1 damagrebis
mixedviT. nakaduri meTodiT awyobis dros
samuSao postebi ganBagebulni arian awyobis
tegno B ogiuri procesis Sesabamisi
TanmimdevrobiT. am dros muSaobis uwyvet
process aRweven asawyob postze TiToeulli
muSis mier Sesasrullebel i operaciebis
xangrZ B ivobis ritmu B obiT.

awyobis nakaduri meTodi SasaZlebll obas
gvaZ Blevs gavaumjobesoT avtomobilis awyobis
xarisxi, avamaR B oT SromisnayoFfiereba,

SevamciroT samuSao cikBis xangrZll ivoba,
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SevamsubugoT da gavaumgobesoT aRricxva
avtomobi I ze kvanZebis da agregatebis

damagrebis dros saWiroa yvela saregulliro
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stendi wina  TvBebis kuTxeebis saregu-
RirebBad.

2.10. avtomobi B is gamocda da regu B ireba

awyobis Semdeg avtomobi Bi midis
kontrolis da gamocdis postze. kontroli da
gamocda tardeba imisTvis, raTa gaisinjos
awyobis, damagrebisa da regulirebis xarisxi,

Seamowmon yvela agregatis, meganizmisa da
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sarbeni doli 1, eleqtromagnituri quros
4, redugtoris 5 da kardanis 2 meSveobiT
SeerTebulia elegqtroZrava-muxruWTan 3. eleg-
troZrava-muxruWs warmoadgens asiqgronulli
Zrava, romelic zogjer muSaobs, rogorc Zrava,
zogjer ki rogorc genaratori.

gamSveS cyveolloba 5 dsakon[tloa,
tri3
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Tavi Il
3. Zravis remontis tegqno B ogia

3.1 Zravis daSHhis tegno B ogia
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mimReoba, simZBavre (mabrunebeli
momenti), sawvavis saeqsp Buatacio
xarji;

remontis Semdeg Zravis resursi, anu

garbena Semdeg remontamde.
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SeiZBeba gamoviyenoT  speciaBluri sakniani
sarecxi danadgari, magram maRal i Rirebu Bebis
gamo es danadgari zog SemTxvevaSi miuw-
vdome B ia, amitom aseT dros Zravi SeiZleba
gavrecxoT wneviT miwodebuli wyBis WavBiT an
wyBis enullsiiT.

Zravis daSBa sakmaod moxerxebu ll ia
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saSualleba gveZBeva advilad mivudgeT Zravis
b B oks, saxuravs da mis wina nawi Bs. am etapze
salWiro ar aris  SemSvebi da  gamSvebi
ko Beqtorebis moxsna, am samuSaos Sesrulleba
mizanSewoni Bia bBokis moxsnill saxuravze.
cillindrebis bBokis saxuravis moxsnamde
auci Bebelia SevamowmoT  gazgamanawi Bebell'i
Ffazebis dayenebis niSnebi detallebze da nmis
meganizmebze - varskvBavaze, Skivze, kbi Banaze
da detallebis korpusze.

b B okis saxuravis moxsnis Semdeg auci le-
be B ia gadavabrunoT Zravi, movxsnaT karteris

qveSi da zeTmimRebi an zeTis tumbo (Zravis
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saxsnellis centralluri WanWiki eyrdnobodes
muxBa Billvs mxoBod specialuri sayrdeniT.

nax. 3.2.

nax. 32 mux#a Bilvis bolodan Skivis saxsne B is
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numeracia. am dros daSvebu R i Secdoma

gamoiwvevs Zravis tegnikur gaumarTaobas.

312. Zravis callkeull'1 agregatebis da
kvanZebis daSla

ZiriTadi kvanZebi da agregatebi, rom-

Bebic saWiroeben aucillebel daSBas Zravis
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koBegqtoris moxsna aucilebelia maSin,
roca:

gvagvs ko Beqtoris axall i sadebi;
darRveulia hermetulloba saxurav-
Tan;
dazianebullia erTi, romel ime ko leg-
tori (bzari, anax BeCi);
motexi Bia samagri sarWebi;
dazianebulia da remonts saWiroebs
b B okis saxuravi.

gamanawi Bebeli BilBvis da sarqvelebis

meganizmebis moxsna umravBes konstrugciebSi
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nizmis daSWBa mTavrdeba zambaris sayrdeni

saye luris moxsniT - am operaciis
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aRmovaCinoT detall ze bzarebi da  sxva
defeqtebi.

navTi mniSvne Bovnad nak Beb xanZarsaSiSia
da misi orTgli pragtikuBlad ar aris
agroBadi, magram togsikuria da didxans

mogmedebs xe B is kanze. misi sarecxi Tvisebebi
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3. detallebis SeuRUBebulli zedapi-
rebis gasufTaveba SemamWid-
rovebe 11 e lementebisgan;

4. detallebis garecxva;

5. Sida arxebis gagreva da deta-
B ebis gaSroba.

praqtika gviCvenebs, rom garecxvis
sxvadasxva etapze daWuWyianebis xarisxisagan
damokidebu BebiT deta l ebma SeiZ M eba
moiTxovon gansxvavebu B1 saSuall ebebi. garedan
ZBier gaWuWyianebul1 Zravi, gansakuTrebiT Tu
agvs namuSevari zeTis gamonaJoni detallebis
SeerTebis adgillze Cveullebriv iTxovs gare
zedapirebis meganikur  gawmendas BiTonis
jagrisiT an safxekiT. anall ogiuri
instrumentebi SeiZBeba gamoviyenoT detalis

Siga siRruis winaswari gawmendisTvis, Tu masze
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SemTxvevaSi ver uzrunve BvyofT maRa ll i
xarisxis remonts, radgan SeuZBebeBi igneba
zustad ganvsazRvroT detallebis tegnikuri
mdgomareoba da Sesabamisad remontis an maTi

didi raodenobis Secvlis auci Bebll oba.

331 Zravis ZiriTadi detalebis

gazomvis tegno B ogia

mux Ba Bivi winaswar waWiroebs vizualur
daTvall ierebas da ye B ebis mdgomareobis
Semowmebas. Rrma nakawrebi mis zedapirze
Cveullebriv adasturebs remontis auci leb-
0 obas, maSinac ki, Tu gazomva ar aCvenebs
cveTas. muxBa Bilvis yelbis zedapiri SeiZlleba
iyos gluvi, magram es srullad ar niSnavs imas,
ron HBillvi ar aris gacveTilli - cnobillia
SemTxvevebi, rodesac pragqtikulad TiTgnmis
idealluri gare zedapiris yells hgonia
dauSvebeli cveTa da mTHianad HBillvs didi
deformacia.

Billvis deformacia mowmdeba prizmebze

dgariani indikatoriT, rome l sac aqvs
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cdomi Bebas. ye B is dasaSvebi el ifsoba ar unda
aRematyebodes 0,01-0,015 mm-s.

gazomvisas, rom Secdomebi gamoiricxos,
saWiroa TiToeulli yeblis gazomvis win
mikrometri  SevamowmoT da aucilebBobis
SemTxvevaSi xe Bax B a davayenoT.

amisaTvis salWiroa gamoviyenoT etallonuri
sigrzis sazonmi, romellic Tan ax Bavs

mikrometrs. Tu mikrometris Cveneba ar emTXxveva
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randenime kveTSi (nax. 35) cilindris zedapiri
yve Baze metad cvdeba zeda mkvdar wertill Tan
axBos. Tu cveTa ar aRemateba 0,05-0,06 mm-s
saWiroa SeavamowmoT cilindris mTeli
zedapiris mdgomareoba. mxo Bod im SermTxvevaSi
Tu zedapirze ar gvagvs nakawrebi SegviZlia
gamoviyenoT standartulli zomis dguSi da
rgoli. remontis praqtikaSi cnobi Bia
SemTxvevebi, rodesac cilindrebis cveTa ar
aRemateboda 0,01-0,02 mm-s, magram zedapiri iyo

dakawru B'i da masSi standartulli rgolebis da
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Zebi paralleBuri iyos. araTanaRerZuloba an
deformacia SeiZlBleba gamovavlinOoT saxazavis
rxeviT Sualedur sayrdenze. Tu saxazavi iwyebs

rxevas erT vromelime sayrdenze araTanaRer-
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nax. 310 sarqve lis Reros Semownmeba defornaciaze
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Sua nawi Bis CavardniT. ZRieri gadaxurebis Sem-

TxvevaSi saxuravma SeiZ B eba ganicados defor-

nax. 311 b#okis saxuravis sibrtyis dfefornaciis

Semowmeba mrudTarga saxaza
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kvaBificiuri personaliT da aucillebeli
detallis dayenebis SesaZBebBobiT. iSviaTi da
Zveli Zravebis remontisTvis ufro nmizan-
Sewoni Bia, rogorc ekonomiis, 1ise axalli
detallebis miRebis siZneBeebis gaTval iswineba.
farTod cnobi bi da gavrcellebull i
ZravebisTvis SesaZllebelia yvela varianti,
axali mode 0 ebi Ki xSirad gaTvlilia
detallebis SecvBaze, maT ricxvSi saremonto
zomebis kompBeqtis ugonBobis gamo. ase, rom
mravall1 sakiTxis gadawyveta damokidebullia
saremonto organizaciis SesaZlebBobebze da
remontis Semsru lebell i personallis

kva Bl i Fikaciaze.

3.3.2. Zravis detall ebSi bzarebis aRmoCena

rogorc praqtika gviCvenebs, detallebis

Semowmebisas ar  SeiZlBeba  SemovifargBloT

148



mxoBod gazomvebiT, deformaciiT da kon-

kretulli zedapiris cveTiT. zogjer detallebze
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ganmav B obaSi rCeba ucvBeli. xSir SemTxvevaSi
(cikBuri gamocda, muSa datvirTva da cikli
gacxe Beba-gagrilleba) bzari viTardeba da

mTavrdeba detalis gatexviTamtba da
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amisa, bzaridan, cilindris kedBidan an wvis
saknidan, gagri Bebis sistemaSi Zravis muSaobis
dros xvdeba gamomuSavebuli airi, romlidanac
gamoedineba gamagriBebeli siTxe, rac xSirad
ancirebs gagrillebis sistemis efeqturobas.
savsebiT SesazlBebeBlia bzarebi ufro nmetad
iyos cilindrebis bBokis da saxuravis

zedapirebis, samagri WanWikebis, gagrilebis

151



nax. 312 tipiuri bzarebi cilindrebis bl OkSi. a)

saxuravis WanWikebis naxvretebis xazze' b) anal ogiurad
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SeRebi B speciallur siTxes, romellsac aqvs
gaJonvis didi unari. kapi Barul obis mogmedebiT
siTxe moxvdeba bzarebSi. detallze darCenil
gamnSral siTxis fenas mowmenden  CvriT,
romelic dasvelebul ia transformatoris
zeTis da navTis nareviT. es narevi amJRavnevbs
did sibBantes da amis gamo bzarSi ver aRwevs.
Semdeg zedapirs gawmenden mSralli sufTa CvriT,

gawmendi sufTa zedapirze wausmeven
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damzadebu li detalebisTvis, romelTac gaaC-
niaT magnituri Tvisebebi. detalli Tavsdeba
magnitur ve B Si da magnitdeba, Semdeg detall ze
moayrian speciallur TFeromagnitur ¥fxvnills an
suspenzias, Tu detallis zedapirze aris bzari,
maSin magnituri veli am adgillze igneba
araerTgvarovani da warmoigmneba Feromagnituri
nawi B akebis dagrovebis zona, romellic
gviCvenebs arsebull defeqts.

defeqtaciis meTodebis nairsaxeobas
warmoadgens magneto Buminescenciuri  defeg-

qfJTnciuri xi, Tu specialur Fferomagnitur
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megaherci sixSiris dros. arekBilBi impull sebi
gardaigmneba, gaZl ierdeba da gadaecema ull tra-
bgeriTi defeqtoskopiis xellsawyos ekrans.
arsebobs agreTve rentgeno Bogiuri xellsawyo

detal ebis sakonteid. miuxedavad nallebmzBi a-
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da siRrueSi miawodeben SekumSull haers wneviT
0,15-0,2 mp da detalls CauSveben wyall Si, haeris
buStu Bebis warmogmniT SeiZBeba ganvsazRvroT
bzaris da  Fforebis ganBagebis adgilli.
gamocdis pnevmatikuri meTodi ufro =zustad
gviCvenebs defeqtis gan B agebas, magram
nak B ebmgrzZnobiarea mikrobzarebis mimarT,
vidre hidravl ikuri.

kargi SedegiT xasiaTdeba bzarSi SemRwevi
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nax. 313 tipiuri SemTxveva bzaris aRmoCenisa detall is
danuSavebis Semdeg. a) dasamuSavebe B i zedapiri, b)

detall is ked 0 is gamownexa,

157



aSkara ,safexurebi” zedapirze (nax. 3.13). zemoT
ganxi Bulli  meTodebis gamoyenebiT ganisaz-
Rvreba konkretulli saxe Bosnos da personalis
SesaZ B eb B obebi. rac ufro farTod gamoiyeneba
defeqtoskopiis esa Tu 1iIs meTodi remontis
dros, miT ufro maRall ia garemontebulli1 Zravis

saimedooba da mcirea mtyunebebis raodenoba.

34. Zravis remontis xerxebi da Zravis
detallebis aRdgena
34.1. saerTo midgoma detallebis

remontTan
Zravis gacveTili an dazianebulli deta-
Bebis remontis dros aucillebelia gaviT-
valiswinoT saerTo gansazRvrulli wesebi. es
saSua l ebas gvaZ B evs Tavidan avicilloT
Secdomebi, uzrunveBvyoT remontis xarisxi,
mT B1anad SevamciroT uwesivrobebis albaToba

da mtyunebebi remontis Semdeg, gamovricxoT
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wina zomebis aRdgeniT. Tu remontis dros es
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remontoT yvela gacveTilli da
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unda ganvasxvaoT daballi TasiT
da garegnobiT Zravidan moxsni li
detallebisgan. dabali kompleg-
tobis da Tvisebebis detallebma
SeiZl eba gamoiwvion Zravis
ganmeorebiTi remonti ramodenime
aTeuli ki Bometris garbenis
Semdeg. agedan gamomdinare saTa-
darigo detall ebis fasi da
Tvisebebi saWiroa 1yos
optimaluri, sxvagvarad Zravis
remonti SeiZBeba gaxdes araren-
tabeluri.

Zravis remontis praqtikaSi
saWiroa gamoviyenoT ramodenime
ZiriTadi xerxi: RreCos3dl.74
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cillindris jgufis (dcj) da mrudxara-barbaca
meganizmis (mbm) remontis ufro metad
gavrce BebuBil765 Fi xerxi.

b) erTi gacveTililetalilar muSavdeba
(Tu cveTa mcirea) an muSavdeba misi swori
geometriulilFornmis aRdgenamde. meore

etallis muSa zedapirzel.7edeba BiTonis fena
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mux B a Billvis gasaremonteb l ad, roca
callkeuli zedapirebis cveTa 34 saremonto
zomaze metia.

d) gacveTilli detali, romelsac aqvs
mosaxsneli  (gasaxsnelBli1) nawili, muSavdeba
saxsneli sibrtye, ris Se\ndeg detalebi
erTdeba, gacveTili zedapirebi muSavdeba
standartull zomaze. aRdgenis es ZiriTadi
xerxi ekuTnis cilindrebis bBokSi sakisris

sagebs, bBokis cve ciille-x(uv4/li)-43esbi
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agreTve icvleba bBoki cillindrebiT, dguSebiT

da rgolebiT. es xerxi ZviradRirebullia da
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nax. 314, saxsne B i naxvretis renontis saerTo sgena.
a) naxvreti remontande, b) saxsne li zedapiris damnuSaveba,
g) naxvretis ovalloba detallebis SeerTebis Sendeg,

naxvretis konturi remnontis Sendeg.

tisTvis ufro xSirad sargebBloben, saxarato,
SigsaCarxi, saxoninge da  Sigsaxexi CarxebiT.
saxarato da  SigsaCarxi Carxebi xSirad

gamoiyeneba  naxvretis  winaswari damuSave-
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nax. 315 xoningebis ZiriTadi sgemnebi. a) Ze M akebis
zambaru i dawo Ba ked Bebze da NiTonis moxsni Hi Tena
Tanabaria; b) warmoebs xisti gadacenma Ze M akebze, ixsneba
¥ iTonis fena TandaTanobiT da swordeba ovall oba.

raime mizezis gamo arsebobs xoningebis win.
saxoninge Tavis Zelakebis xisti miwodeba
uzrunve Blyofs zedmeti  Ffenis aRebas da

aRadgens cilindris swor geometriull fornmas.
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gens cveTa an anagleji sayrden yellebze
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ye Bebi Tanabradaa gacveTilBi gamoiyeneba

sadebebi gadidebu i sisqis
sakisrebisTvis.
deformirebulli da gacveTi ki

BilBvebisTvis yellebis xexva saremonto
zomaze gasworebis Semdeg.

deformirebulli da ZRier gacveTili
Bilvebi Jer unda gavasworoT, vyelebi
davaduRoT da Semdeg gavxexoT

sartemonto zomamde.

4, damxmare da gamanawi Bebe i

BilvebisTvis, sadac ZiriTadad
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diametrebi mikometriT, sayrdeni ye B ebi
gavzomoT erT sibrtyeSi da ganvsazRvroT
cveTa. Rillvis deformaciis gazomva
SesaZllebelia ori xerxiT, prizmaze da
centrebze. Bilvis deformaciis gazonmvisas, IS
ganapira yellebiT eyrdnoba Sesamowmebe |
Tfilaze dayenebull prizmebs da magnitur
dgarze dayenebulli indikatoris saSuallebiT
vzomavT danarCeni ye Bl is da zedapirebis cemas.
es xerxi yovelTvis ar iZleva sasurvel
Sedegs, amitom umpobesia visargebBoT uZravi
centrebiT. remontSi Semosu b i Bilvebis

umetesobas aqvs tegnoBogiuri sabazo zeda-
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nax. 316. i lvis yelMebis sapriallebe #i mowyobi B obebi. a)
da b) xeliT marTvis, gle BeqgtroanZravil, 1 qeCisebri
tiflo 2 Nillvis yeli; 3 buniki; 4 abraziulli tillo; 5
gorgo Bali; 6. kronSteini,; 7. saxexi, 8 ellegtrolravi.

damTavrdes misi yvela zomis da cenmis
SemowmebiT, risTvisac saWiroa es samuSao
Sesrulldes gansakuTrebulli gulmodginebiT.
garemontebulli HBillvis arasrullma kontrollma
SeiZleba mniSvneBovnad Seamciros Zravis re-

Twpxa, rxi mTHBiaovnas ds missamuSb eemis
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rmaciasTan an uxarisxod Catarebull remontTan,
ris Sedegadac Casagdomi zedapirebi
mgnevarasTvis RebuBoben mniSvne Bovan cemas
ZiriTad ye BebTan SefardebiT. gauwonas-
worebel i Billvi brunvisas warmogmnis
dinamikur datvirTvebs sayrden ye B ebze,
romelic 1i1zrdeba brunvis zrdasTan erTad.
ufro metad gvxvdeba muxBa Bilvis statikuri
da dinamikuri gauwonasworeb B oba statikuri
baBansirebis tegnoBogia paralleBlur stendze
sakmaod martivia, Billvi dayenebu l 1a
mimmarTve B ze da simZimis Zalis mogmedebiT
Semobundeba da gaCerdeba. amn mdgomareobaSi masa
mimarTulia qvemoT brunvis RerZis mimarT.
deformirebulli  Billvis Dbalansireba SesaZ-
Bebelia mxoBlod tegnoBogiuri miBisiT. Gar-
Tulebis Tavidan acilebis mizniT aRniSnulli
konstruqciis deformirebulli Billvis gas-
woreba xdeba aucillebeli da mas pragtikaSi

all ternativa ar agvs.
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gasworebis Semdeg sasurve b ia barbacas
Termuli damuSaveba narCeni Zabvebis
SesamcirebBad, rac SesaZllebelia gakeTdes
Rume BSi 34 sT-is ganmavBobaSi 1809-2000C
temperaturis dros. barbacas zeda Tavis
remontis saWiroebis SemTxvevaSi unda
amovwnexoT milBisa da mis nacvBad CavwnexoT
axalli, romellsac agqvs nameti Siga diametrze
ara nakBeb 0,15-0,20 mm Semdgomi damuSavebisTvis.74 714.1403 Tm0 Tclk46s4:
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Sovna. es situacia damaxasiaTebeBia Zveli
gamoSvebis ZravebisTvis. boBo dros SesaZ-
Bebelia 1iseTi varianti, rodesac icvleba
muxBa Bilvi da sadebebi axBiT an aRadgenen
muxBa BilBvis yelebs standartull zomaze da
auci Bebelia sadebebic Seicvalos standar-
tulli zomiT. orive varianti aris warumatebel i:
pirveli Rirebullebis, xoBo meore saimedoobis

TvalsazrisiT. amitom aRniSnull SemTxvevaSi
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sadebebis masall a gaangariSebull ia mniS-
vne Bovnad did datvirTvaze, miT umetes, arcTu
iISviaT SemTxvevaSi dizellebs CaberviT, aqvT

srulliad gansxvavebu l'i masalla, vidre dizellebs
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warmoadgens haeris Seberva wneviT 0,6 mgp. zog
SemTxvevaSi  ZBier daWuWyianebull'i arxebi
iwnindeba mrgvall JagrisiT, mowyobi BobiT
romelic warmoadgens Reros, miBiT an
gvar 11T, romellsac erT boBloze agvs foladis
mok Be mavTu 0 ebi.

gazomva awyobis win srulldeba imave
wesiT, rogorc Zravis defeqtaciis dros,
mxo Bod aq gansxvavebu B ia mizani. defeqtaciis
dros veZebT detallis cveTas an dazianebas
imisaTvis, rom ganvsazRvroT remontis
SesazlebBoba an misi SecvlBis aucileblloba,

xo B o awyobisas sakontro B o-srvsopereqtarxebT
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Senaxvisas dazianebull i, uxarisxod
damzadebu Bi da sxv.);

4. awyobisas mniSvne
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mocemu B i sadebebis saremonto Zzoma

192






Tavi IV
4.1. Zravebis saremonto sawarmos

daproeqtebis safuZv l ebi
Zravebis da maTi kvanZebis remontis orga-
nizebis srullyofa moiTxovs, rogorc arsebulli
sawarmoebis rekonstrugcias, aseve axall sawar-
moTa agebas, rac sakmaod Sromatevadi sap-
roeqto samuSaoebis SesrullebasTan aris dakav-
Sirebulli.

daproeqtebis ZiriTad amocanas Seadgens,
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daproeqtebis zogadi sakiTxebidan, samecniero-

kvBeviTi da saproeqto institutebis
rekomendaciebidan da mogmedi mowinave
sawarmoTa gamocdi-0.gedegaciebi. ro-
dprogtEstdSioTad
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42. saremonto warmoebis organizebis
meTodebi

Zravebis saremonto warmoebis ganviTareba
moiTxovs Zravebis remontis swor organizacias,
rac damokidebu Bia sawarmoSi saamgroebis da
ubnebis racionallur gan B agebaze, speci-
alizaciasa da sawarmoo simZBavreze. Sromis

nayofierebis amaR Bebis,
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remontis individualuri meTodis dros
saremonto Zravebis moxsni B detallebs, kvanZebs
da mowyobi Bobebs daayeneben imave Zravze,
romlidanac moixsna remontamde. aRniSnuli
meTodis dros saremonto obieqtis remontSi
yofna xangrZBivia, rac uaryoFfiT gavlenas
axdens Zravis saremonto da satransporto
organizebis ekonomikur maCveneb Bebze. Tanamed-
rove pirobebSi remontis individualluri
meTodis gamoyeneba mizanSewonillia mxolod
specaluri daniSnullebis ZravebisTvis, romel Ta
warmoeba mcire raodenobiT sru ll deba.

Tanamedrove Zravebis saremonto sawar-
moebSi upiratesoba eniWeba Zravebis da misi
Semadgene Bi1  nawi Bebis kapitaBuri remontis
organizebis industriul (agregatu i da
Sereulli) meTods. industriulli meTodis
pirobebSi saremonto operaciebis Sesrulleba
xdeba aRsadgeni  detallebis, kvanZebis an
mowyobi B obebis kuTvni Bebis gauTvalis-
winebBlad, xoBo awyobas asrulleben iseve,
rogorc damzadebis procesSi, detall ebis

urTierTSemcve B obis principis mixedviT.
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Zravebis saremonto sawarmoebSi sawarmoo
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singronizacias, rogorc nakaduri meTodis
dros.

specializebull samuSao adgillTa gamo-
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produgciis dasaxe Bebas da warmoebis sawarmoo

simZBavres, saremonto fondis miwodebis
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gaangariSebu l ia callkeulli saamqroebis
farTobebi erT muSaze gansazRvrulli kuTri
farTis mixedviT (mowyobi N obebi, muSaTa
Semadgen I oba, e Beqtroenergiis, orTqglis,
wyBisa da sxva xarjebi), dasabuTebullia
ZiriTadi tegno B ogiuri mowyobi B obebis
SerCeva da mocemu B i1a maTi specifikacia.

anis Semdeg unda davadginoT sawarmoo
Senobis sgematuri gegma saamqroebis, ubnebis da
sxva nagebobaTa aRniSvniT. davanuSaoT sawarmos
generaluri gegmis sgema.

samuSao proeqti unda Sedges
damtkicebu Bi tegnikuri proeqtis safuZvel ze.
igi mTHianad unda Seesabamebodes tegnikur
proeqtSi gaTvaliswinebull debullebebsa da
gaangariSebebs, gulisxmobs samuSao naxazebis
Sedgenas da mis safuZve l ze proeqtis saboll oo
gaformebas. samuSao naxazebi  warmoadgenen
dokumentebs, romell Ta mixedvoTac xorcie B deba
samSeneb o da samontaJo samuSaoebi.

samuSao naxazebi muSavdeba proeqtis
yvela nawillis (tegnoBogiuri, samSenebll o,

santegnikuri da energetiku i) mixedviT.
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proeqtis  tegno Bogiuri nawi Bis  samuSao
naxazebi Seicavs sawarmoo Senobebis gegmas
masSi ganBagebu l'i mowyobi B obebis da

danadgarebis CvenebiT.
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xe B sawyoebis komp B egsebi, romBebic
uzrunve Byofen didi nomenk Baturis detallebis
aRdgenas da remonts. detallebis damuSavebis da
aRdgenis samar jvebic (detalis Casamagrebelli
giragebi, kuTxovanebi, prizmebi, gvesadebebi da
sxv) universalluri unda 1iyos. detalebis
damuSavebis dros speciallur samar jvebs,
saWlrel da sazom 1iaraRebs iSviaTad iyeneben,
radgan maTi damzadeba an SeZena sawarmos Zviri
ujdeba tegno B ogiuri procesi SemWidrovebu i
unda iyos. tegnikuri normireba xorcielldeba
operaciaTa tipebis an tipiuri detallebis
tegno B ogiuri procesis mixedviT.

seriulls 