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mobilebis detalebis cveTiT, maTi koroziiT 
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vels da arc mecnierul dargs warmoadgenda, 

amitom arsebobda kerZo wvrilseriuli kus-

taruli saxelosnoebi sadac aremontebdnen 

calkeul avtomobilebs. 

remontis teqnologiis, rogorc mec-

nierebis dargis CamoyalibebaSi didi roli 

Seasrula avtomobilebis didi rodenobiT 

warmoebam da msxvili avtosatransporto sawar-
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realizacia arasrulad xdeba. garemontebuli 
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Tavi I 

1. avtosaremonto warmoebis ZiriTadi 

 cnebebi da debulebebi 

1.1. avtomobilis remontis cneba da 

misi saxeebi 
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agregatebis mimdinare remonti 

iTvaliswinebs warmoqmnil uwesivrobaTa gamos-

worebas agregatis gacveTili an dazianebuli 

detalebis (garda sabaz
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dadgenili norma da teqnikuri daTvalierebis 

Sedegad gamovlenili uwesivrobani. avtomo-

bilis kapitaluri remontis dros xdeba misi 

mTliani daSla agregatebad, agregatebis ki 

kvanZebad da detalebad. detalebi irecxeba, 

mowmdeba da sam jgufad xarisxdeba: vargisi, 

gasaremontebeli da uvargisi. gasaremontebeli 
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gamosworeba xdeba agregatebis SecvliT da 

detalebis aRdgeniT. 

avtomobilis kapitaluri remonti 

sruldeba im SemTxvevaSi, Tu gasaremontebelia 

CarCo da kabina satvirTo avtomobilebisTvis, 

xolo Zara msubuqi avtomobilebis da 

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

srul915bilis kapitalur 
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axal an winaswar garemontebul agregats 

(detalebi da agregatebi gaupirovnebelia). 

rogorc vxedavT avtomobili ar elodeba misgan 

moxsnili agregatis remontis damTavrebas, rac 

mkveTrad amcirebs remontis xangrZlivobas. 

industriuli meTodi SesaZleblobas gvaZ-

levs gavzardoT kapitalur remontTa ra-

odenoba, SevngrZlgTD
-5.9(emonTviT)-6.1(R amcuesaenogan )]TJ
0 -1.76 Tc30.8951 Tgamoviy[(oT didmwarmosaZurriuowyvtomnasw1(ode-rac )]TJ
0 -1.7651.170.8951 Tdanad(ar)-6.1(e)J
01(talebimivaRwioT Sroeba swora). )]TJ TD
-0.0002 0001 or miizaciivobas. )Tj
3 -1.765 TD
-0.0001 T620.8951 TavT sar gonto sawarmoebaomvnec awargvaZ-
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gansazRvruli teqnologiuri procesis Ses-

rulebas. 

remontis teqnologiaSi asxvaveben speci-
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agregatebis deta-
lebad damSleli 

sawarmo 

detalebis aRmdgeni 
sawarmo 
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1.2. avtomobilis formirebadi 

Tvisebebis klasifikacia 
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sxva uaresdeba avtomobilis mier ganvlili 

manZilis gazrdasTan erTad. 
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1.3. saimedoobis cneba da misi 

maCveneblebis kavSiri avtomobilis 

aRdgenili detalebis 

muSaunarianobasTan 

avtomobilis erT-erT umniSvnelovanes 

daTD
0uT374bel Tviseb as warmoadgens saime-

dooba. saimedooba ewodeba avtomobilis, 

agregatis an meqanizmis Tvisebas gansazRvruli 
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iwvevs satransporto procesis Sewyvetas, e.i. 

gaCerebas gzaze an sxva grafikis darRvevas. 

mtyuneba SeiZleba iyos uecari da 

TandaTanobiTi. uecari mtyunebis magaliTia 

detalis gatexva, ris Sedegadac avtomobili 

myisve wyvets muSaobas, rac SeiZleba 

gamowveuli iyos datvirTvis gadaWarbebiT an 

saeqspluatacio wesebis darRveviT. 

TandaTanobiT mtyunebas miekuTvneba 
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tkicebulia, rom satvirTo avtontilebis 0
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medegobiT da sxva, zrdis avtomobilis 

muSaobis vadas, amcirebs Sesasrulebeli 

samuSaoebis Sromatevadobas da remontis Rire-

bulebas. yovelive es gavlens axdens 

remontisTvis avyomobilis gac712 m1.5457 Tw
[(bulebas.8) 12 ,iaeg2r976 Tw
(grZlivobaze, Sesasrulebeli samuSaoebis )Tjebas8
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Sedegad zedapirebidan zeTi mocilebulia, 

magram molekuluri mizidulobis ZalTa 

zegavleniT mainc rCeba molekuluri sisqis 

zeTis afski. avtomobilis meqanizmebSi gvxvdeba 

Txevadi xaxuni, magram moxaxune zedapirebis 

urTierTgadaadgilebis siCqaris mkveTrad 

Secvlis momentSi SeiZleba warmoiqmnas 

naxevrad Txevadi xaxuni. mSrali xaxuni 

umetesad gvxvdeba samuxruWo sistemaSi da 

gadabmulobis meqanizmSi. samuxruWo sistemaSi 

warmoqmnili xaxunis ZaliT avtomobils 

vamuxruWebT, xolo gadabmulobis meqanizmSi 

warmoqmnili ZaliT mabrunebel moments 

gadavcemT. sxvadasxva avtori cveTis sxvadasxva 

klasifikacias axdens, esenia: I varianti, 1. 

meqanikuri, 2. molekulur-meqanikuri, 3. 

koroziul-meqanikuri; II varianti, 1. daJangviTi, 

3(iZlebavxsnaTriamSednaievrti,)-1(iT avtomobaSi )]TJ
T*
-0.0003 Tc
49001sen(muSaobslo r mkziu xevaT [(rbenebis d d T)i; )TJ
T*
-0.0005 Tc
086797 Tw
eqspluat x)-5.5ciebid x-3-5.wyirebidamisaSietagilebiiseTSi 
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SeuZlebeli xdeba. avtomobilis muSaobis vada 

ganisazRvreba eqspluataciis procesSi misi 

fizikuri daZvelebiT (pirveli gvaris fizikuri 

daZveleba), bunebis Zalebis zemoqmedebis 

gavleniT (meore gvaris fizikuri daZveleba) da 

agreTve moraluri daZvelebiT, rac teqnikuri 

progresis Sedegad avtomobilis gaufa-

surebiTaa gamowveuli. magram Tu gaviT-

valiswinebT saavtomobilo transportis 

eqspluataciis intensiurobis ganuwyvetel 

zrdas, avtomobilis daZvelebis ZiriTad 

mizezad pirveli gvaris fizikuri daZveleba 

unda miviCnioT. 

 

1.5. cveTis sididis gansazRvris 

xerxebi 
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gasazomad mravali xerxi arsebobs, im 

SemTxvevaSi, roca cveTa Zalian mcirea 

sargebloben radioaqtiuri indikatoris, 

namuSevari zeTis gaanalizebis da xelovnuri 

bazis meTodiT. mcire zomis detalebis cveTis 

sidides sazRvraven maTi awonviT. didi cveTis 

SemTxvevaSi detals universaluri 

xelsawyoebiT zomaven. 

iZtaleTa mrabis uSlelomaermaTin orida 

gviZtiaiganvs sazRoT6i cveTi. mcir[(sidicis )TJ
T*
-0.0205 Tc
635112 Tw
ki.ca cveze msjeeblobei zSidn riradioaqts,rida 
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liTonis nawilakebis raodenobis mixedviT. am 
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zedapirebs, romelTa cveTis done teqnikuri 

pirobebiT dasaSveb normebs aRemateba. 

masalebis xarji detalebis aRdgenaze mcirea, 

radgan maT xarjaven mxolod defeqtebis 

aRmosafxvrelad. avtosaremonto sawarmoo
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detalebis aRdgena saremonto zomebamde 

da damatebiTi saremonto detalebiT. orive 

SemTxvevaSi aRdgenis mTeli procesi emyareba 

meqanikuri damuSavenis gamoyenebas (Wras). 

saremonto zomebi, winaswar dawesebuli zomebia, 

romelTa mixedviTac muSavdeba detalis 

SesauRlebeli zedapiri. damatebiTi saremonto 

detalebis gamoyenebiT detalebis aRdgenis 

xerxi emyareba detalebis gacveTili zedapiris 
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Senaxvadoba procesebis meqanizaciis dros 

gansakuTrebul rols asrulebs avtomobilebis 

da agregatebis daSlis samuSaoebis teq-

nologiuri operaciebis TanmimdevrobaSi. amitom 

amuSaveben daSlis samuSaoebis teqnologiur 

process. avtomobilis an agregatis daSlis teq-

nologiuri procesi ewodeba sawarmoo procesis 
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teqnologiuri procesis damuSavebisTvis 

aucilebelia davalagoT Semdegi sawyisi 

monacemebi: 

1. dasaSleli avtomobilis an 

agregatis naxazebi nisi kon-

struqciis srulad warmod-

genisTvis. 

2. yvela im detalis specifikacia, 

romelic Sedis dasaSlel agre-

gatSi. amisTvis saWiroa visar-

gebloT avtomobilis detalebis 

katalogiT. 

3. wliuri sawarmoo programa – 

dasaSleli avtomobilebis da 

agregatebis raodenoba. programaze 

damokidebulia meqanizaciis da 

operaciis Sesrulebis xarisxi. 

4. informacia da mowyobiloba. 
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SeiZleba Sesruldes sacdeli daSla, Tanaxmad SerCeuli teqnologiuri procesisa. es aCqarebs damuSavebuli teqnologiuri procesis Ses-

rulebas da gvazRvevs SesaZlebeli Sec-

domisgan. damuSavebis teqnologiuri procesi 

formdeba Tanaxmad erTiani teqnologiuri 

dokumentaciis moTxovnisa (etdm). daSlis 

teqnologiuri procesis ZiriTad dokuments 

warmoadgens samarSruto ruka, romelSic 

aRwerilia nakeTobis daSlis teqnologiuri 

procesi da Seicavs daSlis teqnologiuri 

procesis aRweras yvela operaciebiT, aseve 

teqnologiuri TanmimdevrobiT masSi naCvenebia 

monacemebi mowyobilobis, aRWurvilobis, 

masalis, Sromis da sxva normativebis. 

samarSruto rukis forma unda Seesabamebodes 

daSlis teqnologiuri vilobis, .634bisw6.3(o)ifogiuri 
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maRal kulturas. zogierTi SeuRlebuli 

detali daSlis prosesSi gaupirovnebulia da 

damokidebulia erTmaneTisagan. mag. gadab-

mulobis karteri damokidebulia Zravis 

cilindrebis blokze, barbacas sakisrebis 

saxuravi Zravis barbacaze, ZiriTadi sakisris 

saxuravi damokidebulia Zravis cilindrebis 

blokis budeze. es dakavSirebulia Tra 1a, rlom -
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Semdeg srulad, es imitom, rom karterSi 
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remontSi warmoadgens aucilebel pirobas, 

detalebis kargi gasufTavebis, misi 

mdgomareobis kontrolis SesaZleblobas, 

Semdgomi remontisTvis. zogierT agregats da 

xelsawyos Slian, ukeTeben defeqtacias da 

axarisxeben saremonto postebze. 

    

1.7. teqnologiuri procesis sqema da 

misi daxasiaTeba 

avtomobilebi da agregatebi, romlebic 



 42

satvirTo avtomobilidn moxsnil kabinas 

an msubuqi avtomobilis da avtobusis Zaras 

agregatebis moxsnis Semdeg asufTaveben Zveli 

saRebavis da zeTis  WuWyisgan, ris Semdegac ag- 

zavnian remontis ubanze. Zravas, gadacemaTa 
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nax. 1.3. avtomobilis kapitaluri remontis teqnologiuri 

procesis sqema 

saTadarigo 
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Tavi II 

2. avtomobilis remontis teqnologiis 

safuZvlebi 

2.1. remontis terminebi 

 ganvixiloT is terminebi romlebic 

gvxvdeba avtomobilis detalebis aRdgenis an 

damzadebis dros. 

 teqnologiuri operacia _ aris 

teqnologiuri procesis damTavrebuli nawili, 

sruldeba erT samuSao adgilze. samuSao 
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 pozicia _ aris operaciis garkveuli 

nawilis Sesasruleblad saWiro iaraRis an 

mowyobilobis uZravi nawilis mimarT 

dasamuSavebeli namzadis an asawyobi erTeulis 

samarjvTan erTad fiqsirebuli mdgomareoba 

Camagrebis Seucvlelad. 

 erTeuli teqnologiuri procesi _ aris 

erTi dasaxelebis tip-zomis da Sesrulebis 

nakeTi, warmoebis tipisagan damoukideblad. 

 tipiuri teqnologiuri proce4.5.2(i)]TJ
12 0 0 12418.748 584.4803 Tm
0 Tr
-0.042 Tc
1.598 Tw
[( _ )]TJ
-2.8558 -1.765 TD
-0.0042 Tc
10428 Tw
[xasiaTideai teqnologiuri operacoebias da 
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abarebs remontSi maSin, rodesac mas aqvs 

saTanado garbena da miRweulia zRvrul 

mdgomareobas, aqvs avariuli dazianeba, 

romelic SeiZleba gamoswordes kapitalurad 

saremonto sawarmoSi. amisaTvis unda 

arsebobdes Sesabamisi aqti Sedgenili 

avtosatransporto sawarmos komisiis mier, 

sadac mocemulia avtomobilis garbena da misi 

teqnikuri mdgomareoba. 
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 miRebis procesi Sedgeba Semdegi 

stadiebisagan: winswari teqnikuri daTvaliereba 
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saerTo kompleqsSi da Seadgens avtomobilis 

kapitaluri remontis mTliani samuSaoebis 10%-

s. 

 avtomobilis daSlis Semdeg SegviZlia 

kvlav gamoviyenoT detalebis 70%. am detalebis 

mdgomareobaze didad aris damokidebuli 

avtomobilis an agregatis kapitaluri remontis 





 54

 

 

 

 

 

 

 

 

 

 



 55

 

 

  



 56

aqveiTebs detalebis aRdgenis xarisxs da 

muSebis Sromisnayofierebas. amitom detalebi 

maT daxarisxebamde unda gasufTavdes da 

gaucximovndes. 

 gaucximovnebis ZiriTadi saSualebaa 
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amzadeben rotoruli saxiT, rxeviTi 

platformiT da abazaniT. gamrecxi manqanis 

sqema mocemulia nax. 2.3. 
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gamoyenebuli danadgari moqmedebs rxeviTi 

Reros sistemiT. ultrabgeriTi danadgari 

mocemulia nax. 2.4. 

 

 

2.6. detalebis defeqtoskopia 

(kontroli da daxarisxeba) 

2.6.1. detalebis defeqtebis klasifikacia 

 avtosaremonto sawarmos erT-erTi Ziri-

Tadi amocanaa eqspluataciaSi xangrZlivad 

yofnis Semdeg detalebis mdgomareobis 

gansazRvoca srulmedaeg detalebii 
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aRmosaCenad. bzaris aRmoCena SesaZlebelia 

agreTve navTis saSualebiT. 

 

2.6.2. defeqtebis gamovlenis xerxebi 

 detalebis defeqtoskopia, romelic 

mimdinareobs daxarisxeba-kontrolis ganyofi-

lebaSi, iwyeba detalebis zedapirebis gare 

daTvalierebiT. gare daTvalierebiT adgenen 
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aRmoCenas, romelTa gatexvis mizeziT SeiZleba 
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bzari daxrilia da kuTxe bzars da magnituri 

nakadis mimarTulebas Soris 200-ze naklebia. 

amitom sxvadasxva mimarTulebis bzarebis 

(grZivi, ganivi an simetriis RerZidan raRac 

kuTxiT gadaxrili) gamovlinebisTvis miRebulia 

damagnitebis sxvadasxva xerxi. 

 ganivi mimarTulebis bzarebis gamo-

savlenad axdenen detalis grZiv damagnitebas, 

xolo grZivi da kuTxiT ganlagebuli 

bzarebisTvis – cirkularul damagnitebas. 

garda amisa misaRebia kombinirebuli (orive 
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bzarebis ukeT gamosavlenad gamSral detals 

amoavleben mSral fxvnilSi (SiO2), romelic 

fluoscirebul siTxes ukeT gamoiwovs 

bzarebidan. 
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remontis Sromatevadobis 40%-ze mets Seadgens. 

detalis konstruqciis da misi cveTis an 

dazianebis donis mixe

detalisRirebulnebis340%s. 
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avtomobilis detalebis defeqtebi iyofa 

ZiriTadad sam jgufad: bunebrivi cveTis 

Sedegad warmoqmnili defeqtebi, meqanikuri 
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mTlianad aRdgeniT. pirvel SemTxvevaSi 

gacveTili zedapirebis aRsadgenad iyeneben 

Semdeg xerxebs: detalebis aRdgena seremonto 

zomebiT da damatebiTi saremonto detalebiT. 

saremonto zomebi winaswar dawesebuli zomebia, 

romelTa mixedviTac muSavdeba detalebis 

Sesabamisi zedapirebi. damatebiTi saremonto 

detalebis gamoyenebiT detalebis aRdgenis 



detalebis aRdgenis maRa

zomebi. 
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romlebic xels uwyoben narCeni deformaciis 

da zogjer bzarebis warmoqmnas. 

SeduRebis dros liTonis abazanaze 

moqmedebs Semxebi haeri, romelic Seicavs azots 
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sanTuris moZraobis mimarTuleba nakeris 

RerZis mimarT da mis gaswvriv sanTuris 

gadaadgilebis siCqare. SeduRebis reJimis 

SerCeva damokidebulia SesaduRebeli liTonis 

saxeobaze, detalis zomaze da dasadebi nakeris 

mdgomareobaze. 

sanTuraSi miwodebuli acetilenis da 
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acetilen-Jangbadis aliT SeduReba 

gamoiyeneba Txelfurclovani (0,8-2,5mm) 

masalisgan damzadebuli detalebis aRsadgenad, 

ruxi Tujis, aluminis Senadnobis, da Wedadi 

Tujis rCilvisaTvis. SeduRebisTvis misaduR 

masalad iyeneben 4-5mm diametris Reroebs, 

romelic Seicavs 5-5,5%-s siliciums da 7-9% 

spilenZs. flusad iyeneben АФ-4
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xdeba moliTonebis aparatSi. liToni aq 

miewodeba mavTulis an fxvnilis saxiT da 

gadnoba xdeba acetilen-Jangbadis aliT, 
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lilvis muStebi da sxva) da agreTve im 

detalebis aRsadgenad romlebic muSaoben iseT 

pirobebSi, sadac ar aris SezeTva (samuxruWe 
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sxvadasxva xerxebs. meqanikuri damuSavebis 

xerxebs miekuTvneba safantWavluri damuSaveba, 

glejili kuTxvilis moWra, mrgvali kuTxvilis 

moWra, sakenWiT damuSaveba da sxva. SeWidvis 

simtkicis asamaRleblad gansakuTrebul efeqts 

iZleva maRali sixSiris deniT detalis 

gaxureba fenilis SemolRobis mizniT. 
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detalis zedapirze gadatana xdeba SekumSuli 

haeriT. moliTonebis reJimebia: SekumSuli 

haeris wneva 3-5kg/sm2, haeris xarji 0,6-0,8m3/wT, 

acetilenis wneva 2-7kg/sm2, Jangbadis xarji 240-

850 l/sT, mavTulis diametri 1,2-3,0mm, mavTulis 
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moliTonebis dros 40000C da zogjer metsac 

aRwevs, amave dros maRalmwarmoebluria. mis 

naklad unda CaiTvalos qimiuri elementebis 

mniSvnelovani amowva da liTonis didi 

danakargebi gafrqvevis dros. Eleqtro-

moliToneba muSaobis principis mixedviT 

SeiZleba davyoT or saxed: eleqrtorkalur da 

maRali sixSiris deniT eleqtromoliTonebad. 

eleqtromoliToneba gamoiyeneba yvela 

saxis moliTonebuli samuSaos Sesasruleblad. 
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gaxurebis temperaturili 
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energiis sididis da procesis xan-

grZlivobisgan damokidebulebiT eroziuli 

daSla SeiZleba iyos naperwkluri an 
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eleqtronaperwkluri ganmuxtvis dros anodis 

liToni gadadis kaTodze da efineba detalis 

zedapirs. anodis liTonis nawilakebi 

imyofebian airul mdgomareobaSi, ekrobian 

kaTodis zedapiris fenas da warmoqmnian axal 

qimiur SenaerTs. gacxelebis da gacivebis 

maRali siCqareeebis gamo, miiReba liTonis 

nawrTobi struqtura. am procesis Sedegad 

icvleba liTonis qimiuri da fizikur-

meqanikuri y.ebeee, izrdvlebsimtkice,is 
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 92



 93

sarCilebi, romelTa markebia ПМЦ-42, ПМС-48, 

ПМС-54, ПСр-10, ПСр-12 da sxva. 

 magari sarCiliT rCilvis dros mdnobad 

boraks (



 94

gadaxurebisas warmoiqmneba Jangeulebis Znel-

dnobadi afski, romlis mocileba detalis 

zedapiridan Znelia. es afski ar ixsneba im 



 95

temperatura 1000C-s. tyviian brinjaos iyeneben 

iq, sadac kuTri wneva aRwevs 200-250kg/ sm2 da 

temperatura 140-1600C. 

 milisebSi babitis Casxmis teqnologiuri 

procesi Sedgeba Casasxmeli milisebis 

babitis Casxmisgan. milisebis momzadeba 

mdgomareobs maTi Siga zedapirebis 

damuSavebaSi detalis da babitis mtkice 

SeWidebis uzrunvelsayofad. momzadebaSi 

igulisxmeba misi meqanikuri damuSaveba da 
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babitis Casxma zedapiris daJangvis Tavidan 
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SedarebiTi siiafe. garda amisa, ama Tu im tipis 
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gamoiyeneba moZravi SeuRlebis detalebis 

gacveTili zedapirebis aRsadgenad (lilvi-

sakisari). Termoplastebi ПФН-12 da ПФН-37 

gamoiyeneba Zaris da kabinis aRsadgenad. weboebi 

БФ-2 da БФ-4
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2.8. kvanZebis da detalebis awyoba 

avtomobilis eqspluataciis procesSi 

xdeba misi detalebis cveTa da korpusuli 

detalebis deformacia. korpusuli detalebis 
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 103







 106



 107

wyarodan; b) Zravas cxlad mimuSaveba uqmi 

svliT da datvirTviT; g) Zravas gamocda. 

mimuSavebis procesSi umjobesdeba 

detalebis moxaxune zedapirebis xarisxi, rac 

zrdis cveTamedegobas, simtkices daR-
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2.9. avtomobilis awyoba

 avtosaremonto sawarmoSi avtomobilis 

awyobis yvelaze racionaluri formaa. nakaduri 

meTodiT awyoba, e.i. asawyobi avtomobilis 

Tanmimdevruli gadaadgilebiT calkeul 

postebze, romlis drosac TiToeul postze 

asruleben garkveul operaciebs. posti 

aRWurvilia saTanado danadgarebiT, iaraRebiT 

da mowyobilobiT. agregatebi, kvanZebi da 

detalebi miewodeba Sesabamis posts 

avtomobilze maTi Tanmimdevruli damagrebis 

mixedviT. nakaduri meTodiT awyobis dros 

samuSao postebi ganlagebulni arian awyobis 

teqnologiuri procesis Sesabamisi 

TanmimdevrobiT. am dros muSaobis uwyvet 

process aRweven asawyob postze TiToeuli 

muSis mier Sesasrulebeli operaciebis 

xangrZlivobis ritmulobiT. 

 awyobis nakaduri meTodi SasaZleblobas 

gvaZlevs gavaumjobesoT avtomobilis awyobis 

xarisxi, avamaRloT Sromisnayofiereba, 

SevamciroT samuSao ciklis xangrZlivoba, 
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SevamsubuqoT da gavaumjobesoT aRricxva. 

avtomobilze kvanZebis da agregatebis 

damagrebis dros saWiroa yvela sareguliro 
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stendi wina Tvlebis kuTxeebis saregu-

lireblad. 

 

 

 

2.10. avtomobilis gamocda da regulireba 

 awyobis Semdeg avtomobili midis 

kontrolis da gamocdis postze. kontroli da 

gamocda tardeba imisTvis, raTa gaisinjos 

awyobis, damagrebisa da regulirebis xarisxi, 

Seamowmon yvela agregatis, meqanizmisa da 
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 sarbeni doli 1, eleqtromagnituri quros 

4, reduqtoris 5 da kardanis 2 meSveobiT 

SeerTebulia eleqtroZrava-muxruWTan 3. eleq-

troZrava-muxruWs warmoadgens asiqronuli 

Zrava, romelic zogjer muSaobs, rogorc Zrava, 

zogjer ki rogorc genaratori. 

 gamSveS  cyveoloba 5 dsakon[(tloa, )]TJ
T*
-0.0005 Tc
087451 Tw
sazomi xelsacyv dSveSdamon[aJrTeb dulimarTvani(-)]TJ
0 -1.76 TD
-0.0201 Tc
355251 Tw
pultze. stendi SesaZleblobas gvaZlevs9( )]TJ
0 -1.765 TD05 Tc
246247 Tw
[(vamowmoTrc Zraobstransmi)-4(s)2(ianiagreqr).4(tSves 5 d, )]TJ
T*
-0.0605 Tc
930605 Tw
savab di nawiles r muSaa; [(vafasoTrav)-4-6(to-, )]TJ
T*
-0.0001 Tc
024451 Tw
mveoles ZiriTadi saeqspluatacqrlo-teqnikiturT 

tr03
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Tavi III 

3. Zravis remontis teqnologia 

3.1. Zravis daSlis teqnologia 
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 mimReoba, simZlavre (mabrunebeli 

momenti), sawvavis saeqspluatacio 

xarji; 

remontis Semdeg Zravis resursi, anu 

garbena Semdeg remontamde. 
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SeiZleba gamoviyenoT specialuri sakniani 

sarecxi danadgari, magram maRali Rirebulebis 

gamo es danadgari zog SemTxvevaSi miuw-

vdomelia, amitom aseT dros Zravi SeiZleba 

gavrecxoT wneviT miwodebuli wylis WavliT an 

wylis emulsiiT. 

 Zravis daSla sakmaod moxerxebulia 
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saSualeba gveZleva advilad mivudgeT Zravis 

bloks, saxuravs da mis wina nawils. am etapze 

saWiro ar aris SemSvebi da gamSvebi 

koleqtorebis moxsna, am samuSaos Sesruleba 

mizanSewonilia blokis moxsnil saxuravze. 

cilindrebis blokis saxuravis moxsnamde 

aucilebelia SevamowmoT gazgamanawilebeli 

fazebis dayenebis niSnebi detalebze da mis 

meqanizmebze – varskvlavaze, Skivze, kbilanaze 

da detalebis korpusze. 

 blokis saxuravis moxsnis Semdeg aucile-

belia gadavabrunoT Zravi, movxsnaT karteris 

qveSi da zeTmimRebi an zeTis tumbo (Zravis 
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saxsnelis centraluri WanWiki eyrdnobodes 

muxla lilvs mxolod specialuri sayrdeniT. 

nax. 3.2. 

 

 

 

 

 

 

 

nax. 3.2. muxla lilvis bolodan Skivis saxsnelis 
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numeracia. am dros daSvebuli Secdoma 

gamoiwvevs Zravis teqnikur gaumarTaobas. 

 

 

3.1.2. Zravis calkeuli agregatebis da 

kvanZebis daSla 

 ZiriTadi kvanZebi da agregatebi, rom-

lebic saWiroeben aucilebel daSlas Zravis 
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 koleqtoris moxsna aucilebelia maSin, 

roca: 

  gvaqvs koleqtoris axali sadebi; 

 darRveulia hermetuloba saxurav-

Tan; 

 dazianebulia erTi, romelime koleq-

tori (bzari, anaxleCi); 

  motexilia samagri sarWebi; 

 dazianebulia da remonts saWiroebs 

blokis saxuravi. 

 gamanawilebeli lilvis da sarqvelebis 

meqanizmebis moxsna umravles konstruqciebSi 
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nizmis daSla mTavrdeba zambaris sayrdeni 

sayeluris moxsniT – am operaciis 
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aRmovaCinoT detalze bzarebi da sxva 

defeqtebi. 

 navTi mniSvnelovnad nakleb xanZarsaSiSia 

da misi orTqli praqtikulad ar aris 

aqroladi, magram toqsikuria da didxans 

moqmedebs xelis kanze. misi sarecxi Tvisebebi 
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3. detalebis SeuRlebuli zedapi-

rebis gasufTaveba SemamWid-

rovebeli elementebisgan; 

4. detalebis garecxva; 

5. Sida arxebis gaqreva da deta-

lebis gaSroba. 

praqtika gviCvenebs, rom garecxvis 

sxvadasxva etapze daWuWyianebis xarisxisagan 

damokidebulebiT detalebma SeiZleba 

moiTxovon gansxvavebuli saSualebebi. garedan 

Zlier gaWuWyianebuli Zravi, gansakuTrebiT Tu 

aqvs namuSevari zeTis gamonaJoni detalebis 

SeerTebis adgilze Cveulebriv iTxovs gare 

zedapirebis meqanikur gawmendas liTonis 

jagrisiT an safxekiT. analogiuri 

instrumentebi SeiZleba gamoviyenoT detalis 

Siga siRruis winaswari gawmendisTvis, Tu masze 
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SemTxvevaSi ver uzrunvelvyofT maRali 

xarisxis remonts, radgan SeuZlebeli iqneba 

zustad ganvsazRvroT detalebis teqnikuri 

mdgomareoba da Sesabamisad remontis an maTi 

didi raodenobis Secvlis aucilebloba. 

 

3.3.1. Zravis ZiriTadi detalebis 

gazomvis teqnologia 

muxla livi winaswar waWiroebs vizualur 

daTvalierebas da yelebis mdgomareobis 

Semowmebas. Rrma nakawrebi mis zedapirze 

Cveulebriv adasturebs remontis aucileb-

lobas, maSinac ki, Tu gazomva ar aCvenebs 

cveTas. muxla lilvis yelis zedapiri SeiZleba 

iyos gluvi, magram es srulad ar niSnavs imas, 

rom lilvi ar aris gacveTili – cnobilia 

SemTxvevebi, rodesac praqtikulad TiTqmis 

idealuri gare zedapiris yels hqonia 

dauSvebeli cveTa da mTlianad lilvs didi 

deformacia. 

lilvis deformacia mowmdeba prizmebze 

dgariani indikatoriT, romelsac aqvs 
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cdomilebas. yelis dasaSvebi elifsoba ar unda 

aRematyebodes 0,01-0,015 mm-s. 

 gazomvisas, rom Secdomebi gamoiricxos, 

saWiroa TiToeuli yelis gazomvis win 

mikrometri SevamowmoT da aucileblobis 

SemTxvevaSi xelaxla davayenoT. 

 amisaTvis saWiroa gamoviyenoT etalonuri 

sigrZis sazomi, romelic Tan axlavs 

mikrometrs. Tu mikrometris Cveneba ar emTxveva 
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ramdenime kveTSi (nax. 3.5.) cilindris zedapiri 

yvelaze metad cvdeba zeda mkvdar wertilTan 

axlos. Tu cveTa ar aRemateba 0,05-0,06 mm-s 

saWiroa SeavamowmoT cilindris mTeli 

zedapiris mdgomareoba. mxolod im SermTxvevaSi 

Tu zedapirze ar gvaqvs  nakawrebi SegviZlia 

gamoviyenoT standartuli zomis dguSi da 

rgoli. remontis praqtikaSi cnobilia 

SemTxvevebi, rodesac cilindrebis cveTa ar 

aRemateboda 0,01-0,02 mm-s, magram zedapiri iyo 

dakawruli da masSi standartuli rgolebis da 
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Zebi paraleluri iyos. araTanaRerZuloba an 

deformacia SeiZleba gamovavlinoT saxazavis 

rxeviT Sualedur sayrdenze. Tu saxazavi iwyebs 

rxevas  erT  romelime  sayrdenze  araTanaRer- 
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nax. 3.10. sarqvelis Reros Semowmeba deformaciaze 
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Sua nawilis CavardniT. Zlieri gadaxurebis Sem-

TxvevaSi  saxuravma SeiZleba ganicados defor- 

 

nax. 3.11. blokis saxuravis sibrtyis dfeformaciis 

Semowmeba mrudTarga saxaza
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kvalificiuri personaliT da aucilebeli 

detalis dayenebis SesaZleblobiT. iSviaTi da 

Zveli Zravebis remontisTvis ufro mizan-

Sewonilia, rogorc ekonomiis, ise axali 

detalebis miRebis siZneleebis gaTvaliswineba. 

farTod cnobili da gavrcelebuli 

ZravebisTvis SesaZlebelia yvela varianti, 

axali modelebi ki xSirad gaTvlilia 

detalebis Secvlaze, maT ricxvSi saremonto 

zomebis kompleqtis uqonlobis gamo. ase, rom 

mravali sakiTxis gadawyveta damokidebulia 

saremonto organizaciis SesaZleblobebze da 

remontis Semsrulebeli personalis 

kvalifikaciaze. 

 

 

 

 

 

3.3.2. Zravis detalebSi bzarebis aRmoCena 

 rogorc praqtika gviCvenebs, detalebis 

Semowmebisas ar SeiZleba SemovifargloT 
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mxolod gazomvebiT, deformaciiT da kon-

kretuli zedapiris cveTiT. zogjer detalebze 
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ganmavlobaSi rCeba ucvleli. xSir SemTxvevaSi  

(cikluri gamocda, muSa datvirTva da cikli 

gacxeleba-gagrileba) bzari viTardeba da 

mTavrdeba detalis gatexviTamtba da 
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amisa, bzaridan, cilindris kedlidan an wvis 

saknidan, gagrilebis sistemaSi Zravis muSaobis 

dros xvdeba gamomuSavebuli airi, romlidanac 

gamoedineba gamagrilebeli siTxe, rac xSirad 

amcirebs gagrilebis sistemis efeqturobas. 

savsebiT SesaZlebelia bzarebi ufro metad 

iyos cilindrebis blokis da saxuravis 

zedapirebis, samagri WanWikebis, gagrilebis 
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nax. 3.12. tipiuri bzarebi cilindrebis blokSi. a) 

saxuravis WanWikebis naxvretebis xazze; b) analogiurad 
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SeRebil specialur siTxes, romelsac aqvs 

gaJonvis didi unari. kapilarulobis moqmedebiT 

siTxe moxvdeba bzarebSi. detalze darCenil 

gamSral siTxis fenas mowmenden CvriT, 

romelic dasvelebulia transformatoris 

zeTis da navTis nareviT. es narevi amJRavnevbs 

did siblantes da amis gamo bzarSi ver aRwevs. 

Semdeg zedapirs gawmenden mSrali sufTa CvriT, 

gawmendil sufTa zedapirze wausmeven 
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damzadebuli detalebisTvis, romelTac gaaC-

niaT magnituri Tvisebebi. detali Tavsdeba 

magnitur velSi da magnitdeba, Semdeg detalze 

moayrian specialur feromagnitur fxvnils an 

suspenzias, Tu detalis zedapirze aris bzari, 

maSin magnituri veli am adgilze iqneba 

araerTgvarovani da warmoiqmneba feromagnituri 

nawilakebis dagrovebis zona, romelic 

gviCvenebs arsebul defeqts. 

 defeqtaciis meTodebis nairsaxeobas 

warmoadgens magnetoluminescenciuri defeq-

q]TJ
Tnciuri xi., Tu specialur feromagnitur 
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megaherci sixSiris dros. areklili impulsebi 

gardaiqmneba, gaZlierdeba da gadaecema ultra-

bgeriTi defeqtoskopiis xelsawyos ekrans. 

arsebobs agreTve rentgenologiuri xelsawyo 

detalebis sakonteid. miuxedavad nalebmZli a-
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da siRrueSi miawodeben SekumSul haers wneviT 

0,15-0,2 mp da detals CauSveben wyalSi, haeris 

buStulebis warmoqmniT SeiZleba ganvsazRvroT 

bzaris da forebis ganlagebis adgili. 

gamocdis pnevmatikuri meTodi ufro zustad 

gviCvenebs defeqtis ganlagebas, magram 

naklebmgrZnobiarea mikrobzarebis mimarT, 

vidre hidravlikuri. 

 kargi SedegiT xasiaTdeba bzarSi SemRwevi 
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nax. 3.13. tipiuri SemTxveva bzaris aRmoCenisa detalis 

damuSavebis Semdeg. a) dasamuSavebeli zedapiri; b) 

detalis kedlis gamownexa;
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aSkara ,,safexurebi” zedapirze (nax. 3.13.). zemoT 

ganxiluli meTodebis gamoyenebiT ganisaz-

Rvreba konkretuli saxelosnos da personalis 

SesaZleblobebi. rac ufro farTod gamoiyeneba 

defeqtoskopiis esa Tu is meTodi remontis 

dros, miT ufro maRalia garemontebuli Zravis 

saimedooba da mcirea mtyunebebis raodenoba. 

 

 

 

 

3.4. Zravis remontis xerxebi da Zravis 

detalebis aRdgena 

3.4.1. saerTo midgoma detalebis 

remontTan 

Zravis gacveTili an dazianebuli deta-

lebis remontis dros aucilebelia gaviT-

valiswinoT saerTo gansazRvruli wesebi. es 

saSualebas gvaZlevs Tavidan aviciloT 

Secdomebi, uzrunvelvyoT remontis xarisxi, 

mTlianad 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 gacveTili da 



 162
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unda ganvasxvaoT dabali fasiT 

da garegnobiT Zravidan moxsnili 

detalebisgan. dabali kompleq-

tobis da Tvisebebis detalebma 

SeiZleba gamoiwvion Zravis 

ganmeorebiTi remonti ramodenime 

aTeuli kilometris garbenis 

Semdeg. aqedan gamomdinare saTa-

darigo detalebis fasi da 

Tvisebebi saWiroa iyos 

optimaluri, sxvagvarad Zravis 

remonti SeiZleba gaxdes araren-

tabeluri. 

6. Zravis remontis praqtikaSi 

saWiroa gamoviyenoT ramodenime 

ZiriTadi xerxi: RreCos
3d1.74
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cilindris jgufis (dcj) da mrudxara-barbaca 

meqanizmis (mbm) remontis ufro metad 

gavrcelebuli1.765 fi xerxi. 

b) erTi gacveTili1.etali1ar muSavdeba 

(Tu cveTa mcirea) an muSavdeba misi swori 

geometriuli1formis aRdgenamde. meore 

.etalis muSa zedapirze1.7edeba liTonis fena 
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muxla lilvis gasaremonteblad, roca 

calkeuli zedapirebis cveTa 3-4 saremonto 

zomaze metia. 

d) gacveTili detali, romelsac aqvs 

mosaxsneli (gasaxsneli) nawili, muSavdeba 

saxsneli sibrtye, ris Se\mdeg detalebi 

erTdeba, gacveTili zedapirebi muSavdeba 

standartul zomaze. aRdgenis es ZiriTadi 

xerxi ekuTnis cilindrebis blokSi sakisris 

sagebs, blokis cve ciile-x.(uv4/li)-4.3esbi 
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agreTve icvleba bloki cilindrebiT, dguSebiT 

da rgolebiT. es xerxi ZviradRirebulia da 
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nax. 3.14. saxsneli naxvretis remontis saerTo sqema. 

a) naxvreti remontamde; b) saxsneli zedapiris damuSaveba; 

g) naxvretis ovaloba detalebis SeerTebis Semdeg, 

naxvretis konturi remontis Semdeg. 

tisTvis ufro xSirad sargebloben, saxarato, 

SigsaCarxi, saxoninge da  Sigsaxexi CarxebiT. 

saxarato da SigsaCarxi Carxebi xSirad 

gamoiyeneba naxvretis winaswari damuSave-
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nax. 3.15. xoningebis ZiriTadi sqemebi. a) Zelakebis  

zambaruli dawola kedlebze da liTonis moxsnili fena 

Tanabaria; b) warmoebs xisti gadacema Zelakebze, ixsneba 

liTonis fena TandaTanobiT da swordeba ovaloba. 

raime mizezis gamo arsebobs xoningebis win. 

saxoninge Tavis Zelakebis xisti miwodeba 

uzrunvelyofs zedmeti fenis aRebas da 

aRadgens cilindris swor geometriul formas. 
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gens cveTa an anagleji sayrden yelebze 
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2. 
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yelebi Tanabradaa gacveTili gamoiyeneba 

sadebebi gadidebuli sisqis 

sakisrebisTvis. 

2. deformirebuli da gacveTili 

lilvebisTvis yelebis xexva saremonto 

zomaze gasworebis Semdeg. 

3. deformirebuli da Zlier gacveTili 

lilvebi jer unda gavasworoT, yelebi 

davaduRoT da Semdeg gavxexoT 

sartemonto zomamde. 

4. damxmare da gamanawilebeli 

lilvebisTvis, sadac ZiriTadad 
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diametrebi mikometriT. sayrdeni yelebi 

gavzomoT erT sibrtyeSi da ganvsazRvroT 

cveTa. lilvis deformaciis gazomva 

SesaZlebelia ori xerxiT, prizmaze da 

centrebze. lilvis deformaciis gazomvisas, is 

ganapira yelebiT eyrdnoba Sesamowmebel 

filaze dayenebul prizmebs da magnitur 

dgarze dayenebuli indikatoris saSualebiT 

vzomavT danarCeni yelis da zedapirebis cemas. 

es xerxi yovelTvis ar iZleva sasurvel 

Sedegs, amitom umjobesia visargebloT uZravi 

centrebiT. remontSi Semosuli lilvebis 

umetesobas aqvs teqnologiuri sabazo zeda-
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nax. 3.16. lilvis yelebis saprialebeli mowyobilobebi. a) 

da b) xeliT marTvis; g)eleqtroamZraviT; 1. qeCisebri 

tilo; 2. lilvis yeli; 3. buniki; 4. abraziuli tilo; 5. 

gorgolaWi; 6. kronSteini; 7. saxexi; 8. eleqtroZravi. 

damTavrdes misi yvela zomis da cemis 

SemowmebiT, risTvisac saWiroa es samuSao 

Sesruldes gansakuTrebuli gulmodginebiT. 

garemontebuli lilvis arasrulma kontrolma 

SeiZleba mniSvnelovnad Seamciros Zravis re-

Tw
[oxa, rxi mTliaovnas ds missamuSb eemis 
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rmaciasTan an uxarisxod Catarebul remontTan, 

ris Sedegadac Casajdomi zedapirebi 

mqnevarasTvis Rebuloben mniSvnelovan cemas 

ZiriTad yelebTan SefardebiT. gauwonas-

worebeli lilvi brunvisas warmoqmnis 

dinamikur datvirTvebs sayrden yelebze, 

romelic izrdeba brunvis zrdasTan erTad. 

ufro metad gvxvdeba muxla lilvis statikuri 

da dinamikuri gauwonasworebloba. statikuri 

balansirebis teqnologia paralelur stendze 

sakmaod martivia, lilvi dayenebulia 

mimmarTvelze da simZimis Zalis moqmedebiT 

Semobundeba da gaCerdeba. am mdgomareobaSi masa 

mimarTulia qvemoT brunvis RerZis mimarT. 

deformirebuli lilvis balansireba SesaZ- 

lebelia mxolod teqnologiuri milisiT. Gar-

Tulebis Tavidan acilebis mizniT aRniSnuli 

konstruqciis deformirebuli lilvis gas-

woreba xdeba aucilebeli da mas praqtikaSi 

alternativa ar aqvs. 
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gasworebis Semdeg sasurvelia barbacas 

Termuli damuSaveba narCeni Zabvebis 

Sesamcireblad, rac SesaZlebelia gakeTdes 

RumelSi 3-4 sT-is ganmavlobaSi 1800-2000C 

temperaturis dros. barbacas zeda Tavis 

remontis saWiroebis SemTxvevaSi unda 

amovwnexoT milisa da mis nacvlad CavwnexoT 

axali, romelsac aqvs nameti Siga diametrze 

ara nakleb 0,15-0,20 mm Semdgomi damuSavebisTvis..74 714.1403 Tm
0 Tc
1k46s42355( dros. bawnexosa daxvre
(re0.1(mi damuada Tavis )]TJ
0 -1.83 TD
-0.000276
-0.000montisZlevaxsovde)-65.1s)1mel[(axa daxvre
(reforisa)6melSvaSibacas )]TJ
0 -1.765 TD6-0.000J
06-0.000xampexidan yg sT misaSve bi4 sd nx Twiwve vsvwnexoT 

C
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Sovna. es situacia damaxasiaTebelia Zveli 

gamoSvebis ZravebisTvis. bolo dros SesaZ-

lebelia iseTi varianti, rodesac icvleba 

muxla lilvi da sadebebi axliT an aRadgenen 

muxla lilvis yelebs standartul zomaze da 

aucilebelia sadebebic Seicvalos standar-

tuli zomiT. orive varianti aris warumatebeli: 

pirveli Rirebulebis, xolo meore saimedoobis 

TvalsazrisiT. amitom aRniSnul SemTxvevaSi 
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sadebebis masala gaangariSebulia mniS-

vnelovnad did datvirTvaze, miT umetes, arcTu 

iSviaT SemTxvevaSi dizelebs CaberviT, aqvT 

sruliad gansxvavebuli masala, vidre dizelebs 

s a d e e b s (  s a r e m o n t o  z o m i i d 1 . 5 7 5 3  T m e t e s ,  a r  - 1 . 7 4 5  T D 0  - 1 . 7 9 0 3  T c 
 0 , 2 5 ;  0 , 5 0  m m ,  b e v r s  0 , 7 5  m m n e l  z o g i e r T  1 , 0  m m . m e t e s , 2 . 9 5 T l e b 9 1 ) ] T J 
 0 5  T D 
 0 3  T T ,  T j i 1 3 . 9 8 / T T 2  1 3 . 9 8 / 1 8 0 2  0  6 2 4 . 9 8 4 4 . 4 8  2 - 1 . 7 9 0 3 T D 
 - 6 0 6 4 0 3  T T d e t a l i b i i d w 
 r e c s r u  T j i 1 
 / T T 2  1  T 3 4 8 . 5 4  6 2 4 . 9 8 4 4 . 4 8  0  - 1 . 1 1 0 3 T D 
 - 8 7 6 1 
 0  T c 
 1 a w y o b i i T v i i d r e  d i - 1 i i T v i  
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warmoadgens haeris Seberva wneviT 0,6 mgp. zog 

SemTxvevaSi Zlier daWuWyianebuli arxebi 

iwmindeba mrgvaljagrisiT, mowyobilobiT 

romelic warmoadgens Reros, miliT an 

gvarliT, romelsac erT boloze aqvs foladis 

mokle mavTulebi. 

gazomva awyobis win sruldeba imave 

wesiT, rogorc Zravis defeqtaciis dros, 

mxolod aq gansxvavebulia mizani. defeqtaciis 

dros veZebT detalis cveTas an dazianebas 

imisaTvis, rom ganvsazRvroT remontis 

SesaZlebloba an misi Secvlis aucilebloba, 

xolo awyobisas sakontrolo-srvsopereqtarxebT 
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Senaxvisas dazianebuli, uxarisxod 

damzadebuli da sxv.); 

4. awyobisas mniSvne
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mocemuli sadebebis saremonto zoma 
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Tavi IV 

4.1. Zravebis saremonto sawarmos 

daproeqtebis safuZvlebi 

 Zravebis da maTi kvanZebis remontis orga-

nizebis srulyofa moiTxovs, rogorc arsebuli 

sawarmoebis rekonstruqcias, aseve axal sawar-

moTa agebas, rac sakmaod Sromatevadi sap-

roeqto samuSaoebis SesrulebasTan aris dakav-

Sirebuli. 

 daproeqtebis ZiriTad amocanas Seadgens, 
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daproeqtebis zogadi sakiTxebidan, samecniero-

kvleviTi da saproeqto institutebis 

rekomendaciebidan da moqmedi mowinave 

sawarmoTa gamocdi-0.gedegaciebi. ro-

daproeqtebst.2(aSioTandi uTrebulibis )]TJ
D
-0.0001 0.4436552 TwyuradReba unan dieqce0.gemdegs: mSeneblobtebis 
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4.2. saremonto warmoebis organizebis  

meTodebi 

 Zravebis saremonto warmoebis ganviTareba 

moiTxovs Zravebis remontis swor organizacias, 

rac damokidebulia sawarmoSi saamqroebis da 

ubnebis racionalur ganlagebaze, speci-

alizaciasa da sawarmoo simZlavreze. Sromis 

nayofierebis amaRlebis,
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 remontis individualuri meTodis dros 

saremonto Zravebis moxsnil detalebs, kvanZebs 

da mowyobilobebs daayeneben imave Zravze, 

romlidanac moixsna remontamde. aRniSnuli 

meTodis dros saremonto obieqtis remontSi 

yofna xangrZlivia, rac uaryofiT gavlenas 

axdens Zravis saremonto da satransporto 

organizebis ekonomikur maCveneblebze. Tanamed-

rove pirobebSi remontis individualuri 

meTodis gamoyeneba mizanSewonilia mxolod 

specaluri daniSnulebis ZravebisTvis, romelTa 

warmoeba mcire raodenobiT sruldeba. 

 Tanamedrove Zravebis saremonto sawar-

moebSi upiratesoba eniWeba Zravebis da misi 

Semadgeneli nawilebis kapitaluri remontis 

organizebis industriul (agregatuli da 

Sereuli) meTods. industriuli meTodis 

pirobebSi saremonto operaciebis Sesruleba 

xdeba aRsadgeni detalebis, kvanZebis an 

mowyobilobebis kuTvnilebis gauTvalis-

wineblad, xolo awyobas asruleben iseve, 

rogorc damzadebis procesSi, detalebis 

urTierTSemcvelobis principis mixedviT. 
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 Zravebis saremonto sawarmoebSi sawarmoo 
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sinqronizacias, rogorc nakaduri meTodis 

dros. 

 specializebul samuSao adgilTa gamo-
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produqciis dasaxelebas da warmoebis sawarmoo 

simZlavres, saremonto fondis miwodebis 
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gaangariSebulia calkeuli saamqroebis 

farTobebi erT muSaze gansazRvruli kuTri 

farTis mixedviT (mowyobilobebi, muSaTa 

Semadgenloba, eleqtroenergiis, orTqlis, 

wylisa da sxva xarjebi), dasabuTebulia 

ZiriTadi teqnologiuri mowyobilobebis 

SerCeva da mocemulia maTi specifikacia. 

 amis Semdeg unda davadginoT sawarmoo 

Senobis sqematuri gegma saamqroebis, ubnebis da 

sxva nagebobaTa aRniSvniT. davamuSaoT sawarmos 

generaluri gegmis sqema. 

 samuSao proeqti unda Sedges 

damtkicebuli teqnikuri proeqtis safuZvelze. 

igi mTlianad unda Seesabamebodes teqnikur 

proeqtSi gaTvaliswinebul debulebebsa da 

gaangariSebebs, gulisxmobs samuSao naxazebis 

Sedgenas da mis safuZvelze proeqtis saboloo 

gaformebas. samuSao naxazebi warmoadgenen 

dokumentebs, romelTa mixedvoTac xorcieldeba 

samSeneblo da samontaJo samuSaoebi. 

 samuSao naxazebi muSavdeba proeqtis 

yvela nawilis (teqnologiuri, samSeneblo, 

santeqnikuri da energetikuli) mixedviT. 
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proeqtis teqnologiuri nawilis samuSao 

naxazebi Seicavs sawarmoo Senobebis gegmas 

masSi ganlagebuli mowyobilobebis da 

danadgarebis CvenebiT. 
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xelsawyoebis kompleqsebi, romlebic 

uzrunvelyofen didi nomenklaturis detalebis 

aRdgenas da remonts. detalebis damuSavebis da 

aRdgenis samarjvebic (detalis Casamagrebeli 

giragebi, kuTxovanebi, prizmebi, qvesadebebi da 

sxv) universaluri unda iyos. detalebis 

damuSavebis dros specialur samarjvebs, 

saWrel da sazom iaraRebs iSviaTad iyeneben, 

radgan maTi damzadeba an SeZena sawarmos Zviri 

ujdeba. teqnologiuri procesi SemWidrovebuli 

unda iyos. teqnikuri normireba xorcieldeba 

operaciaTa tipebis an tipiuri detalebis 

teqnologiuri procesis mixedviT. 

 seriuls moekuTvneba sawarmo, romlis 

simZlavre erTi modelis Zravebis remontze 

5000-mde erTeulia, xolo ori an meti modelis 

ZravebisTvis ki 10000-mde erTeuli weliwadSi. am 

SemTxvevaSi detalebis aRdgena xdeba seriulad. 

detalebis aRdgenis da damzadebisTvis iyeneben 
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 seriuli warmoebis dros zogierTi 

samuSaos Sesasruleblad saWiroa speci-

alizebuli da agreTve arastandartuli 

mowyobilobebi, dibT9cubil(biSromatevli)6.adrTi 
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4.5. Zravis saremonto sawarmos 
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4.5.2. Zravis saremonto sawarmos 

Sromatevadobis dadgena 

 Sromatevadoba ewodeba drois im 

monakveTs, romelic sa
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gadidebisas mcirdeba samuSaoebis koncentracia, 

rac iwvevs  Sromatevadobis gazrdas. zemoT 

aRniSnulidan gamomdinare, mocemuli kon-

kretuli pirobebisTvis Sromatevadobis sidide 

SeiZleba ganvsazRvroT gamosaxulebiT: 
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cxrili 4.2. 

Zravebis etalonuri Sromatevadoba da masa 
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cxrili 4.3. 
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 cxrili 4.4. 

Zravis Sromatevadoba samuSao saxis mixedviT 

%-uli da kac/saaTebi. 

Sromatevadoba 
samuSaos dasaxeleba 

%-uli kac/saaTi 

Zravis miReba 0,4  

Zravis garegani 
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 V - Zravis miRebis Sromatevadoba, 

kac/saaTi, Sesabamisi cxrilidan 4.4. 

 samuSao adgilebis saWiro raodenoba 

iangariSeba formuliT: 
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ganyofilebis mTliani farTobi iqneba 

   KfF g a n y o f e b a  m u S a o b s b a  
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   K   -  simWidrovis koeficienti; 2.-1,5K   
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cxrili 4.6 



 227
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4.10. samarSruto sawyobi 

 samarSruto sawyobSi Tavs iyris yvela 

gasaremontebeli detali, romelic miewodeba 

sakontrolo-damxarisxebeli ganyofilebidan 

 (sadac xdeba detalebze damRis dasma 

aRdgenis marSrutebis mixedviT). samarSruto 

sawyobSi specialur seqciebian Taroze 
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aq yvela sidide igivea, rac samarSruto 

sawyobis SemTxvevaSi, mxolod %80 D . 

 

 

 

4.12. Zravebis sagamocdo ganyofileba 

sawarmoo korpusis farTobis ga-

angariSeba meore meTodiT, rogorc aRvniSneT 

aris mowyobilobis jamuri farTis, simWidrovis 

koeficientze namravliT miRebuli saamqros 
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4. sakontrolo gamocda – brunTa 

rivxvi araumetes 3000 br/wT, 

procesis xangrZlivoba 5 wT. 
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aluri, roca TiToeul Zravas aqvs Tavisi 

gagrilebis sistema da mudmivi Semrevi avzi. 

centralizebuli sistemis dros yvela Zravas 
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da samSeneblo-saremonto ubnebi da saqvabe (Tu 

gegmaSi ar aris gaTvaliswinebuli centraluri 

gaTboba). 

mTavari meqanikosis sazeinklo-meqanikuri 

ubnis gaangariSeba xdeba miaxloebiTi meTodiT, 

romlis mixedviT iangariSeba liTonsaWreli 
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da ubnis farTobi ganisazRvreba cvlaSi yovel 

momuSaveze 8-10m2-is odenobiT. 

saremonto-samSeneblo ubanze momuSaveTa 

raodenoba iangariSeba im Sesrulebuli 

samuSaos moculobiT (larebSi) romelic unda 
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saxexi 16-20%, saburRi 8-12%, sxva 8-12%. 

xaratebis raodenoba aiReba 0,6-0,7 kaci erT 

cvlaSi Carxis erTeulze, zeinklebi xaratebis 

40-50% da kontroliorebi 4-5% xaratebis da 

zeinklebis raodenobidan. sazeinklo-meqanikuri 
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 moT.K - moTxovnis koeficienti 

5,03
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gamoiTvleba formuliT: 

  
vnamgamSek ¦ ������ KZФKnq1,5Q  m3 

sadac 1,5 aris SekumSuli haeris saeqsplu-

atacio danakargis koefi-

cienti; 

q   -   erTi momxmareblis mier misi 

uwyveti muSaobis dros 

haeris kuTri xarji, m3/sT; 

n     -     SekumSuli haeris erTiani mom-

xmareblebis raodenoba; 

gamKgamK
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manqanasa da abazanebSi xsnarebis da wylis 
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 saorientaciod gasaxureblad orTqlis 
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mTavar sawyobSi specialurad gamoyofil 

sacavSi stelaJebze SeiZleba moTavsdes 

qimikatebi da saRebavi masalebi. 

 

cxrili 4.10. 
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sadac ¦Q aris sawyobSi Sesanaxi masalebis 

jamuri wona, kg; 

       q   -  1m2
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cxrili 4.12. 

 q datvirTvis da k  simWidrovis koeficientebis 

mniSvnelobebi 

sawyobis 

saxeebi 
Senaxvis pirobebi q
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SeiZleba miRebul iqnes naglinis da milebis, 
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¦ �� mardR dNGQ  kg 

GiangariSeba formuliT: 52
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cxrili 4.15. 

maragi dReebis normebi 
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cisternebSi, konsistenturi sacxi – kasrebSi; 

sawvavi (benzini an dizeli) rezervuarebSi, 

romlebic miwisqveSaa moTavsebuli. 

Zravis saremonto sawarmoSi sazeTi 

masalebi gaTvaliswinebulia 15-25 dRis maragiT. 

sazeTi masalebis saWiro raodenoba 

gamoiTvleba erT kapitalur remontze 

dadgenili normis mixedviT (mTlianad saWiro 

raodenoba). 

   

dRmarzeTzeT NdqG ��  

 

sadac zeTq  aris kapitalur remontze saWiro 

zeTis raodenoba, l; 

  mard   - maragi dReebis raodenoba, dRe. 

 SeniSvna. saWiroa gavitvaliswinoT 

sawarmos sakuTari avtomobilebisTvis sazeTi 

masalebis raodenoba, romelic aiReba sazeTi 
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cxrili 4.17. 

sazeTi masalebis SenaxvisTvis saWiro 

cisternebi 

moculoba, m3
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cxrili 4.18.  

sawvavis xarjis normebi 
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danarTi 
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cxrili 3 

eleqtro Rumel-abazanis mwarmoebloba 

abazana-Rumelis tipi da 

daniSnuleba 
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cxrili 6 

Zravis Termulad dasamuSavebeli detalebis 

 saorientacio wona, kg 

damuSavebis saxis mixedviT, kg 

er
T
eu

l
z
e 
mo

s
u
l
i 

w
o
na
 

mo
w
va
 

no
r
ma
l
iz

ac
ia
 

c
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kg/sT gaxurebis dros, mm 
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cxrili 10 
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nax. 1. generaluri gegmis dagegmareba 

1. sawarmoo korpusi; 2. administraciuli korpusi; 3. sportuli 

moedani; 4. mza produqciis sawyobi; 5. sakompresoro; 6. 

satransformatoro; 7. jarTis dasayreli adgili; 8. saqvabe; 9. 
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nax. 2 Zravebis saremonto korpusis dagegmareba 

1.
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nax. 7 Zravis sagamocdo sadguris dagegmareba. 

1. Zravebis asawyobi estakada; 2. ofisis magida; 3. stelaJi 

detalebisTvis; 4. sazeinklo dazga; 5. stelaJi gamanawilebeli 

lilvebisTvis; 6. Taroiani stelaJi; 7. Zravis zeTis tumbosa da 

filtris gamosacdeli universaluri stendi; 8. hidravlikuri wnexi; 9. 

saSrobi karada zeTis tumbos korpusis gasaxureblad; 10. dguSis TiTis 

Casasmeli mowyobiloba; 11. stelaJi dguSebisTvis; 12. stelaJi dguSis 

TiTebisTvis; 13. monorelsi eltelf
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nax. 8 Zravebis saamwyobo ubnis dagegmareba 

1. eleqtrosamuxruWe stendi Zravis mimuSavebisa da gamocdisTvis; 

2. saregulirebo reostati; 3. defeqtebis aRmosafxvreli stendi; 4. 

seqciuri stelaJi; 5. sazeinklo dazg
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sawarmoebis teqnologiuri gaproeqteba 
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2.2. 
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2.8. 
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4.9. sawarmoo korpusis gaangariSeba ---------- 

4.10. samarSruto sawyobi------------------------------- 

4.11. saSualedo sawyobi -------------------------------- 

4.12. Zravebis sagamocdo ganyofileba---------- 

4.13. damxmare sawarmoo saamqroebi -------------- 

4.13.1. mTavari meqanikosis ganyofileba (mmg) - 

4.13.2. saiaraRo saamqro ----------------------------------- 

4.14. energetikis gaangariSeba ----------------------- 

4.15. sasawyobo meurneoba ------------------------------ 

4.15.1. mTavari sawyobi -------------------------------------- 

4.15.2. nedli m



 

 

 

 

ibeWdeba avtoris mier warmodgenili saxiT 

 

 

 

       


